Hilasy A Brod[e, M.D., Ph.D.
Professor and Chaieman
COrology ! Neurotology

O16) 7343744

avl ). Donald, M.D., FR.CS. (c)
Professor and Dtrector of Skull Base
Surgery / Oncology

[)IF) 734-2832

Cralg W. Senders, M.D., E8.A.CS.
Professorand Direclor -
CI:.iFt and (O:mmufacla[l I’mEr?m, s
Pediatric Otolaryngology, Sines Surgecy
(916) 734-5332

Junathao M. Sgkes M.D,, BACS.
Professor and Director
PFacial Plastic & Reconstrucrive

{916) 734-283)
Mansfield F, W', Smith, MDY,

Profes sor
Otology / Neu romlog}
(Gl 5) 34-2759

Pobert A. Dobie, M D.

goﬁ.ssnr! \
tology / Newotolugy

O16) $34-2801  ©

. Katherine A. Kendill, M.D., FA.CS..

f\ssot:fan. Professor ; . /
ogy f Vaice | Swallowin

OncoFo & &

{936} 734-3729
Karen ] Doyle, M

gssc;cntc Proﬁ:sser]
rology / Neurotology -
{916) %4 -3381

E. Bradicy Stzong, M.Dv, F.A.C.5.
Assistant Professor

Endoscopic Sinus Sutgety, Facial
Plastic & Reconstructive Surgery
9 16) ?34—4809

.D:m'nyj En iudes.MD FR.CS {c)
Assistant Professor

"Head and Neck Canccr

©1Q) 73667547

. Rcbc-:ca] Lwnard. l’h B,
Professor and Director
Speach Pathology
{916) 734-3729

Ebenezer N, Yamoah, Ph. D
Associate Professor
Audirory Scienrist

(530) 754-6630

~ AnaE. \’asqucz, Ph. I
Assistant Professor
Auditory Physiologist
(530}7 22890 -

'JohnC Kuuwles -D:D.S., M:S.D,
‘Assistanc Clinical 'Peofessor. i

. Director, Umvcrslty Dental A_ssor_latu
{916) 734 5429 :

- Susan K. Ksp!an, M.A.
' Director, Audlology

- (916) 734-3134...

M.D., Ph.D.

Surﬁeryf Cleft and Craniofacial Surgery -

SCHOOL OF MEDICINE, UNIVERSITY OF CALIFORNIA, DAVIS
2521 STOCKTON BLVD., SUITE 7200, SACRAMENTO, CA 95817_ :

HEAD AND NECK SURGERY

July7,2004 - I

Professor F. Hernandez Altemir
Head of Department of Oral and Maxillofacial Surgery

* University Hospitat Miguel Servet

Fray Luis Amigo, 8. Planta Oletra B
Zaragoza, Spain DP 50006

Dear Professor Hernandez,

Thank you very much for your hard work in putting
together the compendium of references and articles
conceming your pioneering work in the mid-faciat splitting
P_fP_Q.@QLl . | must admit after our discussion | reviewed my

“own book on skull base surgery and Dr. Cocke to whom | gave

credit for the development of the mid-facial splitting procedure,
references your work in two references, number 86 and.
number 87, on page 238 of my book, “Surgery of the Skull
Base”.

Your contribution is duly noted and your plcture and the
reference will be added to my tatk when given in the future.

Thank you agaln for your dl!lgence in correctlng my
oversight.

Professor and Vtce Chal :
Department of Otolaryngology~Head and’ Neck Surgery
Dlrector Center for Skull Base Surgery

PJD/mkm

OF‘FICE (916) 734- 2801 « FAX (916) 456-7509



[y

S

http://wivw.neurosurgery-online,




ANATOMIC REPORT

Unilateral Upper and Lower Subtotal
Maxillectomy Approaches to the Cranial Base:
Microsurgical Anatomy

Tsutomu Hitotsumatsu, M.D., Ph.D.,
Albert L. Rhoton, Jr., M.D.

Department of Neurological Surgery, University of Flarida,
Gainesville, Florida

OBJECTIVE: The relationship of the maxilla, with its thin walls, to the nasal and oral cavities, the orbit, and the
infratemporal and pterygopalatine fossae males it a suitable route for accessing lesions involving both the central
and lateral cranial base. In this study, we compared the surgical anatomy and exposure obtained by two unilateral
transmaxillary approaches, one directed through an upper subtotal maxillectomy, and the other through a lower

subtotal maxillectomy.

METHODS: Cadaveric specimens examined, with 3 to 40X magnification, provided the material for this study,

RESULTS: Both upper and lower maxillectomy approaches open a surgical field extending from the ipsilateral
internal carotid artery to the contralateral Eustachian tube; however, they differ in the direction of the access and
the areas exposed. The lower maxillectomy opens a combination of the transmaxillary, transnasal, and transoral
routes to extra- and intradural lesions of the central cranial base. Performing additional osteotomies of the
mandibular coronoid process and the sphenoid pterygoid process provides anterolateral access to the lateral
cranial base, including the pterygopalatine and infratemporal fossae, and the parapharyngeal space. The upper
maxillectomy opens the transmaxillary and transnasal routes to the central cranial base but not the transoral
route. The structures exposed in the lateral cranial base, after removing the coronoid and pterygoid processes,
include the pterygopalatine and infratemporal fossae and the parapharyngeal space. Exposure can be extended
by a frontotemporal craniotomy, which prevides access to the anterior and middle cranial fossae and the basal

cisterns.

CONCLUSION: The upper and lower subtotal maxillectomy approaches provide wide but differing access to large
parts of the central and lateral cranial base depending on the site of the osteotomies.

(Neurosurgery 46:1416-1453, 2000)

Key words: Cranial base, Infratemporal fossa, Maxilla, Maxillectomy, Microsurgical anatomy, Pterygopalatine fossa, Skull base, Transmaxillary

he maxilla, the largest bone in the facial skeleton, has a

unique relationship fo the cranial base (Fig. I). It forms

part or all of the floor and lateral wall of the nasal cavity,
the roof of the oral cavity, the orbital floor, the upper jaw, and
the walls of the infratemporal and pterygopalatine fossae. The
relationship of the maxillary sinus, with its thin walls, to all of
the above structures makes it a suitable route for accessing
large parts of the central and lateral cranial base. Numerous
anterior approaches to the cranial base, including those di-
rected through the nasal and oral cavities, sphenoid sinus,
mandible, palate, cervical region, and anterior cranial fossa,
provide only a limited midline access that is confined to a

smalt part of the central cranial base (1, 4, 12, 13, 23, 25, 28). In
contrast, approaches directed through a unilateral maxillec-
tomy provide a wide and direct route to lesions involving
both the central and lateral cranial base, They also can be
flexibly applied to lesions invelving a variety of sites by
varying the position of the osteotomies, and in selected pa-
tients, these approaches may be combined with a craniotomy
(7-9, 15, 18, 19, 21). This adaptability is one of the main
advantages of these approaches; however, combining the var-
lous osteotomies for exposure of a specific Jesion requires an
understanding of the complex anatomy of the unilateral max-
illectomy approaches.

1416 Neurosurgery, Vol. 46, No. 6, June 2000
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FIGURE 1. Osseous relationships. A, anterior view of the facial
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skeleton. The middle one-third of each half of the face is the

site of three large cavities. The orbit and nasal cavities open anteriorly, and the maxillary sinus is enclosed by a thin shell of
bone. The orbit and nasal cavities are separated from the anterior cranial fossa above by a thin roof, and the nasal cavity and
maxillary sinus are bounded below, and separated from, the oral cavity by the hard palate. The orbital rim is formed superi-

orly by the frontal bone, medially and inferiorly by the maxilla,

and laterally by the zygomatic bone. The infraorbital foramen

opens below the midpoint of the inferior orbital rim. The supraorbital notch, which may be bridged across to create a fora-
men, is situated at the junction of the medial one-third and lateral two-thirds of the superior orbital rim, The anterior nasal
aperture is formed by the nasal bones above, and the maxillae laterally and below. The nasal cavity is divided sagittally by
the nasal septum, and it opens posteriorly through the posterior nasal aperture into the nasopharynx. The clivus is chserved
through the nasal cavity in the area behind the nasal septum and the middle and inferior conchae. Ant., anterior; Fiss., fis-
sure; For., foramen; Gr,, greatey; Horiz., horizontal; inf., inferior; Infratemp., infratemporal; Lat., lateral; Less., lesser; Med.,
medial; Mid., middle; Occip., occipital; Post., posterior; Proc., process; Sup., superior; Temp., temporal.

MATERIALS AND METHODS

Five adult cadaver specimens were dissected using 3 to
40X magnification. Colored silicone was injected into the
vascular structures to facilitate their definition. The lower
subtotal maxillectomy approach examined in this study re-
sembles the approach described by Cocke and Robertson {9
and Cocke et al. (10), which they term the extended unilateral
maxillectormy/maxillotomy. The upper subtotal maxillectomy
approach examined resembles the technique described by
Arriaga and Janecka (2) and Janecka et al. (18, 19) as the facial
translocation approach. The goal was not to replicate these
two approaches exactly, but to define the anatomic relation-
ships important in completing these approaches. The mobi-
lized segment of the maxilla was detached from the soft
tissues for this study, butin selected patients the maxilla may
be mobilized as an osteoplastic maxillotomy hinged to a cheek
or palatal soft tissue flap to preserve the blood supply of the
mobilized maxilla.

RESULTS

The maxilla has a body and zygomatic, frontal, alveolar,
and palatine processes, and it articulates with the zygomalic,
frontal, ethinoid, palatine, sphenoid, and nasal bones, as well

as the vomer (Fig. T). The body encloses the maxillary sinus,
and it is located above the upper teeth, forming much of the
floor of the orbit. The medial surface surrounds the anterior
nasal aperture and forms much of the lateral wall of the nasal
cavity. The posterior and posterolateral wall of the body
forms the anterior wall of the pterygopalatine and infratem-
poral fossae {Fig. 2). It joins with the lacrimal bone to create an
opening through which the nasclacrimal duct descends and
serves as the site of inferior nasal concha attachment. It also
contains canals and foramina through which numerous
branches of the maxillary nerve pass, including the infraor-
bital branch, as well as the anterosuperior, middle superior,
and posterosuperior alveolar netves, Itjoins with the palatine
bone to complete the bony passages for the greater and lesser
palatine nerves,

Qur results are arranged in the following stages: 1) the
facial stage, which includes the skin and soft tissue incisions;
2) the skeletal stage, which focuses on the site of the maxillary
and other osteotomies; 3) the retromaxiliary stage, which
includes exposure of the infratemporal and pterygopalatine
fossae and the parapharyngeal space; 4) the central craniocer-
vical stage, which includes accessing the nasal and oral cavi-
ties, pharynx, ethmoid and sphenoid sinuses, orbit, clivus,
upper cervical vertebra, and pituitary gland and adjacent part

Neurosurgery, Vol. 46, No. 6, fune 2000 1417
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FIGURE 1. B, anterolateral view of the left orbit. The orbit communicates with the middle cranial fossa through the superior
orbital iissure, with the suprasellar area through the optic canal, with the anterior cranial fossa by the anterior and posterior
ethmoidal foramina, with the nasal cavity though the nasolacrimal canal, with the infratemporal fossa via the anterolateral
part of the inferior orbital fissure, and wilh the pterygopalatine fossa by the posteromedial end of the inferior orbital fissure,
The infraorbital groove arises at the junction of the wider anterolateral and narrow posteromedial parts of the inferior orbital
fissure. The anterolateral edge of the inferior orbital fissure is widest at the inferior end of the sphenozygomatic suture,
which joins the sphenoid greater wing and the zygomatic frontal process in the area of the thinnest parl of the lateral orbital
wall. The lacrimal fossa accommodates the lacrimal gland, and the trochlear fossa is the site of attachment of the trochlea of

the superior oblique,

of the cavernous sinus; and 5) the intracranial stage, which
includes exposure of the anterior and middle cranial fossae,
basal cisterns, and lateral wall of the cavernous sinus (Fig. 3}.

Facial stage

Both approaches examined in this study were performed
through a Weber-Fergusson facial skin incision, although the
lower subtotal maxillectomy may be completed using a de-
gloving technigue, in which the incisions are concealed within
the nose and mouth (9}.

Lower maxillectomy

The Tower maxillectomy began with an incision extending
vertically from the vermilion border of the upper lip, along
the philtral ridge, around the nasat ala, and upward to the
medial canthal region (Fig. 4). After the vertical incision, an
incision was made in the apex of the gingivobuccal gutter
extending through the mucoperiosteum from the midline to
the tuberosity of the maxilla, which provided access to the
posterolateral maxillary wall. In the lower maxillectomy tech-
nique, an infraorbital incision is needed infrequently, and the
medial palpebral ligament, nasolacrimal duct, and infraorbital
nerve usually are preserved because the maxillary osteotomy
is located below the infraorbital foramen. If required, how-
ever, the incision can be extended horizontally beneath the
lower eyelid to the lateral canthus, curving slightly down-
ward to the root of the zygomatic arch; care must be taken to
avoid injury to the anterior filaments of the temporal branch

of the facial nerve. Ectropion and lymphedema, which are
associated with the horizontal skin incision on the cheek
beiow the lower eyelid, can be avoided with the use of a
conjunctival incision through the inferior fornix. The cheek
flap is eievated by subperiosteal dissection, exposing the an-
terior and lateral maxilla, nasal and zygomatic bones, anterior
nasal aperture, and the masseter muscle. The cheek flap con-
tains the maxillary and zygomatic periostea and the facial
muscles. The infraorbital nerve and vessels emerge on the face

via the infraorbital foramen, which opens downward and

mediaily between the maxillary attachments of the levator
labii superioris above and the levator anguli oris below. The
infraorbital neurovascular bundle is usually preserved, but
infrequently may be divided if wider lateral exposure is re-
quired. If divided, it can be reapproximated at the conelusion
of the operation, To expose the oral surface of the hard palate,
its mucoperiosteum is incised in an anteroposterior direction
lateral to the planned palatal osteotomy, and a palatal flap is
elevated. The greater palatine artery descends through its
canal at the junction of the maxilla laterally and the palatine
bone medially, emerges on the palate’s oral surface, and runs
forward near the alveolar border of the hard palate.

Upper maxillectomy

For the upper maxillectomy, the Weber-Fergusson lateral
rhinotomy incision is combined with lower conjunctival,
transverse temporal, hemicoronal, and preauricular incisions,
as needed (Fig. 5). The cheek flap, which contains the facial

Neurosurgery, Vol 46, No. 6, June 2000
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muscles, branches of the facial nerve, the parctid gland, and
the masseter fascia, is reftected as far as the maxillary attach-~
ment of the buccinator inferiorly, the level of the hard palate
anteriorly, and the trunk of the facial nerve exiting the stylo-
mastoid foramen posteriorly. The temporal branch of the
facial nerve runs within the temporoparietal fascia, a contin-
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EIGURE 1. C, anterior view of the left
half of the sphenaid bone, which has
four parts: a body, greater wings,
lesser wings, and a pterygoid process.
The pterygopalatine fossa is located
between the pterygoid process and the
posterior maxillary wall below the
orbital apex. It communicates with the
middle cranial fossa through the fora-
men rotundum, with the region of the
foramen Jacerum via the pterygoid
canal, with the nasopharynx by the
palatovaginal canal, with the infratem-
poral fossa through the pterygomaxil-
lary fissure, with the nasal cavity via
the sphenopalatine foramen, and with
the oral cavity by the greater and
lesser palatine canals,

Sphenoid Gr, Wing

Infratemp, Crest

Infratemp. Fossa

Lat, Pterygoid Plate

uation of the galeal layer that is usually thin, loose, and mixed
with the adipose tissue around the zygomatic arch; it supplies
fhe frontalis, corrugator supercilii, and orbicularis oculi. An
upper lip split, gingivobuccal incisions, and palatal mucope-
riosteal incisions are performed only when a hard palate
osteotomy is required.

Frontozygomatic Suture

-Ant. Ethmoidal For.
Past. Ethmoidal For.

Zygomatic Bone
Frontal Proc.
Ethmoid Bone
Orbital Plate
Sphenold Gr. Wing

Maxilia

Zygomatic Bone

FSGURE 1. D, lateral view of the middle one-third of the facial skeleton. The nasolacrimal groove, in which the lacrimal sac

sits, is located in the anterior part of the medial orbital wall;

teriorly by the lacrimal bone.
nasolacrimal groove, are ridges on the maxillary

it is formed anteriorly by the maxillary frontal process and pos-
The anterior and posterior lacrimal crests, which form the anterior and posterior edges of the
and lacrimal bones, respectively, The anterior and posterior elhmoidal

foramina, which transmit the anterior and posterior ethmoidal branches of the ophthalmic artery and the nasociliary nerves,
are situated in ot just above the frontoethmoidal suture at the level of the medially situated cribriform plate.
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FIGURE 1. E lateral view after
removal of the lateral wall of both

the orbit and maxillary sinus. The Frontal Bone .

medial orbital wall comprises the Ethmoid Bon Ant. Ethmoidal For,
. Orbital Plate '

frontal process of the maxilla, Lactimal Bone Post, Ethmoidal For,
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fossa is bounded anteriorly by the
posterior maxillary wall and pos-

teriorly by the pterygoid process, Maxilla
and it and communicates laterally Maxillary Sinus
through the pterygomaxillary fis-

sure with the infratemporal fossa.

The medial wall of the maxitlary  maitta Alveolar Prec,
sinus forms much of the lateral

wall of the nasal cavity.
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As the temporal incision in a patient is completed, an at-  impossible, The remaining branches of the facial nerve are
tempt is made to identify the temporal branch of the facial contained in the cheek flap and are preserved. A lower con-
nerve before it is transected in preparation for reapproxima-  junctival incision is incorporated to achieve a better cosmetic
tion during closure, although the small size of this branch  result than that obtained with a transverse incision across the
may make its identification and reapproximation difficult or  upper cheek. The infraorbital nerve, which is crossed in ele-
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FIGURE 1, F, inferior view of the cranial base. The right pterygoid process has been sectioned at its junction with the sphe-
noid greater wing and body and removed to expose the pterygopalatine fossa and the pterygoid and palatovaginal canals. The
pterygoid canal, which transmits the vidian nerve formed by the union of the superficial and deep petrosal nerves, passes
above the root of the medial pterygoid plate, It opens anteriorly into the medial portion of the pterygopalatine fossa and pos-
teriorly into the anterolateral aspect of the foramen lacerum. The palatovaginal canal transmits the pharyngeal branches of
the maxillary nerve and artery. The pterygoid fossa, the site of the attachment of the medial pterygoid, is situated between
the medial and lateral pterygoid plates. The scaphoid fossa, the attachment site of the anterior portion of the tensor veli pala-
tini, is located just lateral to the root of the medial pterygoid plate, below the pterygoid canal, and medial to the inconstant
sphenoid emissary foramen. The sulcus tubae, which is the attachment site of the cartilaginous part of the Eustachian tube to
the cranial base, is located on the exiracranial surface of the sphenopetrosal fissure, anterolateral to the foramen lacerum
and the carotid canal and posteromedial to the foramina ovale and spinosum, and the sphenoid spine. The upper and middle
thirds of the clivus are bordered laterally by the foramen lacerum and the petroclival fissure. The lower clivus is bordered by
the occipital condyle and the hypoglossal canal, which passes above the condyle. The greater and lesser palatine foramina,
which transmit the greater and lesser palatine nerves and vessels, open at the posterolateral edge of the hard palate hetween
the maxillary tuberosity laterally and the horizontal plate of the palatine bone medially.
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FIGURE 2. Inferior
views of an axial
section of the
cranial base, A, the
infratemporal fossa
is surrounded by the
maxillary sinus
anteriorly, the
mandible laterally,
the pterygoid
process
anteromedially, and
the parapharyngeal
space
posteromedially. 1t
contains the
mandibular nerve
and maxiilary artery
and their branches,
the medial and
lateral pterygoid
muscles, and the
pterygoid venous

Nasolacrimal Duct
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Mid. Nasal Concha
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int. Jugular V. nasopharynx, both
related to the
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bounded from front to back by the nasolacr:mal duct, the maxillary sinus, the pterygopalatine fossa, the medial pterygoid
plate, and the Eustachian tube. The pharyngeal recess (Rosenmiiller’s fossa) projects laterally from the posterolateral corner
of the nasopharynx; its deep edge faces the internal carotid artery laterally and the foramen lacerum above. The posterior
nasopharyngeal wall is separated from the lower clivus and the upper cervical vertebra by the longus capitis muscle,
and the nasopharyngeal roof rests against the upper clivus and the pesterior part of the sphenoid sinus floor. A, artery; Ant.,
antetior; Br, branch; Car., carotid; CN, Cranial Nerve; Fiss,, fissure; For,, foramen; Gang.,, ganglion; Gr., greater; Inf, inferior;
Int., internal; Lat., lateral; Less., lesser; Lev., levator; Lig., ligament; M., muscle; Med., medial; Mid.,, middle; N., nerve; Occip.,
occipital; Post,, posterior; Proc., process; Sup., superior; Superf,, superficial; Temp., temporal; Tens,, tensor; V., vein,

vating the cheek flap, is marked for reconstruction in closing.
The hemicoronal incision exposes the lateral orbital rim and
the temporalis. ARer reflection of the frontotemporal scalp
flap, the masseter is detached from the zygoma and retracted
inferiorly to expose the maxillary tuberosity and the mandib-
ular coroneid process, and the temporalis is elevated from the
temporal squarna.

If access to the medial orbit or ethmoid sinus is needed, the
vertical limb of the paranasal incision can be extended up-
ward in a curvilinear manner to the inferomedial edge of the
eyebrow, just medial to the palpable supraorbital notch or
foramen, as for a lateral rhinotomy or medial maxillectomy
approach (Fig. 6). The medial orbit is exposed by detaching
the medial palpebral ligament, mobilizing the lacrimal sac
from the nasolacrimal groove, and displacing the pericrbita
laterally. The medial palpebral ligament is separated into two
leaves, anterior and posterior, by the lacrimal sac. The anterior
leaf, a strong tendinous band, crosses in front of the lacrimal

sac and attaches to the maxillary frontal process in front of the
nasolacrimal groove (Fig. 6). This ligament is transected and
tagged so that it can be reapproximated precisely at the time
of closure, preserving canthal balance. The thinner posterior
leaf located behind the Jacrimal sac is weakly attached to the
lacrirnal bone, together with the lacrimal part of the orbicu-
laris oculi and the medial check ligament. Laterally, the me-
dial palpebral ligament divides into upper and lower parts,
each attached to the medial end of the correspending tarsus.

The lacrimal drainage pathway inciudes the superior and
inferior lacrimal canaliculi, the lacrimal sac, and the nasolac-
rimal duct. The superior and inferior lacrimal canaliculi begin
at the puncta in the eyelids and open into the lateral wall of
the lacrimal sac beneath the anterior leaf of the medial palpe-
bral ligament. The lacrimal sac lies in the nasolacrimal groove,
formed anteriorly by the thick maxillary frontal process and
posteriorly by the thin lacrimal bone (Fig. 6, B and C). The
anterior lacrimal crest, located at the anterior margin of the

Neuarosurgery, Vol. 46, No. 6, june 2000
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FIGURE 2. B, enlarged
view; note the pre- and
poststyloid compartments
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geal space into pre- and
poststyloid parts. The pre- Lower Head
styloid compartment,

which is a narrow fat- Branches V3—
containing space between Condylar Proc.
the medial pterygoid and Maxillary A,
tensor veli palatini, sepa-  Sphenomandibuler Lig.
rates the infratemporal Parapharygeal Space
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palatini and the Eustachian Poststyloid Part . CN XI
tube. The poststyloid com-
partment, which is located
behind the prestyloid part,
contains the internal carotid artery, the internal jugular vein, and Cranial Nerves IX through XI). The pterygopalatine fossa is
surrounded by the maxillary sinus anteriorly, the pterygoid process posteriorly, the nasal cavity medially, and the infraternpo-

ral fossa laterally.
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Lev. Veli Palatini M,
Pharyngeal Recess
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Int. Caroctid A.
Rectus Capitis Ant. M.

CNX

Rectus Capitis Lat, M.

nasolacrimal groove, is palpable as a small tubercle that canal and opens in the inferior nasal meatus under the inferior
serves as a guide to the lacrimal sac (Fig. 1, B, D, and E}. The nasal concha (Fig. 6, B and C). Transecting the lacrimal sac at
closed upper end of the lacrimal sac is situated below the its lower end, and ligating the anterior and posterior eth-
frontomaxillary and frontolacrimal sutures. The nasolacrimal  moidal arteries just proximal to the anterior and posterior
duct descends from the lacrimal sac through the nasolacrimal  ethmeidal canals, allows displacement of the orbital contents

Lat. Pterygoid M.
Lower Head

Condylar Proc,

Pterygoid Plexus:
Sphenomandibular Lig.
Superf. Temp. A.
Auriculotemporal N,

CNIX
Styloid Proc.

Longus Capitis M.

= Styloid Diaphragm
—int, Carotid A.
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int. Jugular V.
CHN XI}
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Rectus Capitis Lat. M.

Parotid Gland
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FIGURE 2. C, enlarged view of the poslstyloid part of the parapharyngeal space containing the internal carotid arlery, the
internal jugular vein, and Cranial Nerves IX through X1) descending in the medial part of the interval between the artery and
the vein. The styloid diaphragm, which is formed by the anterior part of the carotid sheath, separates the pre- and posistyloid
parts of the parapharyngeal space. The styloid process and facial nerve are anterolateral and ateral to the internal jugular
vein, The internal carotid artery courses lateral to the longus capitis.
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laterally for exposure of the medial orbital apex (Fig. 6D). The
nasolacrimal duct and lacrimal sac may be reconstructed at
the conclusion of the procedure.

Skeletal stage

For both the upper and lower maxillectomy, the anterior
and lateral aspects of the maxilla, part of the zygoma, and the
anterior nasal aperture are exposed; however, the approaches
differ in that the lower maxillectomy requires exposure of the
oral surface of the hard palate, whereas the upper maxillec-
tomy requires exposure of the orbital floor and the zygomatic
arch (Figs. 3-5). Before completion of the osteotomy, miniplate
sites ave carefully marked for restoration of skeletal contour
and occlusion during closure.

Lower maxillectomy

To perform the lower maxillectory, the upper level of the
osteotomy is extended just beneath the infracrbital foramen
anteriorly, which disconnects the lower two-thirds, including
the hard palate and alveolar ridge, from the upper one-third,
leaving the orbital floor formed by the roof of the maxillary
sinus and the zygomatic arch intact. The anterior portion of
the masseter is detached from the zygoma. Partial removal of
the inferior edge of the zygomatic body then exposes the
mandibular coronoid process and the pterygomaxillary area
for proximal exposure of the maxillary artery and control of
bleeding from its more distal branches during the osteotomy

Unilateral Subtotal Maxillectomy 1423

L \Mid. Masal Concha

FIGURE 2. D, the
medial pterygoid and
part of the lateral ptery-
goid, some fat in the
parapharyngeal space,
and the pterygoid
venous plexus have been
removed. This exposes
the otic ganglion and the
‘mandibular nerve and its
branches, including the
buccal, deep temporal,
masseteric, lingual, infe-
rior alveolar, and auricu-
lotemporal nerves,
branches to the ptery-
goids, and the nervus
spinosus, which passes
through the foramen
spinosum,
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(Fig. 4, A and B). The coronoid process and temporalis may be
divided to provide wider access to the maxillary artery in the
infratemporal fossa (Fig. 4C).

The hard palate osteotomy begins with a vertical cut in the
alveolar ridge between the central and lateral incisors, then
proceeds backward in a parasagittal plane on the ipsilateral
side of the nasal septum, paratlel to the intermaxillary and
interpalatine sutures to the posterior edge of the hard palate.
Avoiding division of the soft palate allows the maxilla fo be
hinged to a pedicle, which preserves some blood supply to the
maxilla. The osteotomy is completed with a horizontal cut
through the lateral maxillary wall and a vertical cut extending
across the front of the posterior maxillary wall and through
the retromolar region, reaching the medial maxitlary wall and
the perpendicular plate of the palatine bone, which is wedged
into the lateral nasal wall between the maxilla and the sphe-
noid pterygoid process. The bone cut continues forward
through the inferior or middle nasal meatus to the anterior
nasal aperture, possibly leaving a shell of posterior maxillary
wall attached to the pterygoid process. The posterior wall of
the maxillary sinus is thin, difficult to cut precisely, and easily
fractured, which creates the possibility of leaving some of itin
place as the maxilla is mobilized.

The greater palatine canal, which is approximately 10 mm
long, is bounded laterally by the posteromedial maxillary wall
and medially by the palatine perpendicutar plate. It transmits
the corresponding nerve and vessels, which descend from the
pterygopalatine fossa to reach the oral surface of the hard

Neurosurgery, Vol. 46, No. 6, june 2000




1424  Hitotsumatsu and Rhoton

FIGURE 2, E, the pterygoid
process has been removed,
further exposing the ptery-
gopalatine fossa containing
the terminal part of the
maxillary artery and its
sphenopalatine, infraorbital,
pharyngeal, and greater and
lesser palatine branches.
The pterygoid canal and the
foramen rotundum, which
are bounded on the medial
side by an extension of the
sphenoid sinus, have been
opened to expose the vid-
ian and maxillary nerves, vz
The floor of the infraorbital ;
groove, which is located in Otic Gang
the roof of the maxillary V3.
sinus, has been removed to
expose the infraorbital
nerve and artery. The carti-
lage, which fills the lower
margin of the foramen
lacerum, has been
removed fo expose the pos-
terior orifice of the ptery-
goid canal and the internal CN X
carotid artery coursing Int. 'J“géﬂ'ﬂ,‘l';' k
above the foramen.

Infraorbital N. & A-

Temporalis M,
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Less. Paiatine A.—%
For. Hotundu
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Sphenoid Spine
Squamotympanic Fiss—

CHN IX
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palate at the greater palatine foramen medial to the molar
tooth, approximately 6 to 7 mm in front of the pterygomaxil-
lary suture {Figs. 1, C and F, and 4I). The greater palatine
artery is sectioned during the last osteotomy, unless the artery
is freed from the bony canal or unless the retromelar osteot-
omy, through the pterygomaxillary suture, is situated in front
of the canal. Brisk bleeding from the artery may be controlled
by occlusion of the maxillary artery at the pterygomaxillary
fissure or by preoperative embolization,

The osteotomy may extend behind the posterior maxillary
wall, in which case the posterior limit of the exposure is the
pterygopalatine fossa Jocated between the maxilla and ptery-
goid process, or it can be extended behind the pterygopalatine
fossa and through the pterygoid process if necessary. The
lower maxilla can be hinged to a pedicle of soft palate to

. preserve some of the maxilla’s blood supply, but in this study

the maxilla was completely detached to provide a better dis-
play of the anatoric detail. After mobilizing the lower max-
illa, the reachable areas include the nasal and oral cavities, the
oro- and nasopharynx, and the anterior part of the infratemporal
fossa, which at this stage is covered by the buccal fat pad un-
derlying the cheek and may be very prominent (Fig. 4H).

Upper maxillectomy

To perform the upper maxiliectomy, the upper osteotomy
is extended through the orbital rim and floor, and the lower

Nasolacrimal Duct

Mid. Nasal Concha
Mid. Nasal Meatus

Maxillary Sinus
Nasal Septum

Sup, Nasal Meatus
Sup. Nasal Concha

Sphenopalatine A,
Gr. Patatine A.
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Int. Carotid A,
Eustachian Tube

Longus Capitis M.

Int. Carotid A.
Sympathetic Trunk

Rectus Capitis Ant. M.

—CN XIf

E CNXI

cut is directed above the level of the alveolar process along the
inferior meatus medially and just above the maxillary attach-
ment of the buccinator laterally, leaving the hard palate intact
(Fig. 5F). It includes a cut in the orbital floor behind and
parailel to the inferior orbital rim, extending from the antero-
lateral edge of the inferior orbital fissure toward the medial
and lateral orbital walls, after the infraorbital nerve is un-
roofed and elevated from the. floor with the orbital contents
{Fig. 5E). The infraorbital nerve, which is a branch of the
maxillary nerve, enters the orbit through the inferior orbital
fissure and passes forward successively in the infraorbital
groove, canal, and foramen to reach the cheek. The anterolat-
eral end of the inferior orbital fissure, which usually is wider
than the medial part, provides communication between the
orbit and the anterosuperior aspect of the infratemporal fossa,
and is covered posteriorly by the most anterior part of the
temporatis (Figs. 1, A and B, and 2). Reflection of a frontotem-
porai scalp flap allows the temporalis to be detached from the
anterior part of the temporal fossa, exposing the lateral orbital
rim for osteotomy.

The lateral orbital osteotomy begins at the anterclateral
edge of the inferior orbital fissure, extends upward along the
lateral wall near the suture between the orbital surface of the
greater sphenoid wing and the zygomatic frontal process,
where the wall is thinnest, and finally turns anteriorly to cross
the lateral orbital rim. After a cut of the zygomatic arch,
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osteotomy is performed at the posterior wall of the maxillary
sinus. Pterygomaxillary separation in the retromolar region is
not necessary for the upper maxillectomy; thus, the neurovas-
cular contents of the greater palatine canal and the osseous
connection between the hard palate, posterior maxilla, and
pterygoid process are preserved. At this point, the exposure
includes the nasal cavity by opening the lateral nasal wall,
and the periorbita covering the lower and lateral orbit. The
posterior pharyngeal wall facing the clivus is visible through
the nasal cavity from the anterior midline; however, the ex-
posure is limited laterally by the pterygoid process and below
by the hard palate. Lateral access to the infratemporal fossa is
still blocked by the mandible and the temporalis.

The lacrimal apparatus is not transected unless medial oz-
bital or ethmoidal dissection is required (Fig. 6). The anterior
and lateral walls of the nasclacrimal canal are formed by the
maxilla and the posteromedial wall by the lacrimal bone
superiorly and the inferior nasal concha inferiorly. The lateral
wall of the nasolactimal canal is formed by the most anterior
part of the medial wall of the maxillary sinus. To preserve the
entire nasolacrimal canal and duct, the osteotomy along the
orbital floor extends laterally fo the upper opening of the
nasolacrimal canal, then crosses the lower otbital rim laterally
to the medial wall of the maxillary sinus, and continues
obliquely to the anterior nasal aperture at the level of the
inferior nasal meatus. If access to the ethmoid sinus and
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FIGURE 2. F, the arte-
rial structures in the
pterygopalatine fossa
have been removed to
expose the neural rela-
tionships. The pterygo-
palatine ganglion is
situated medial to the
maxillary nerve and is
connected fo it by

! ganglionic branches.
Sup. Nasal Concha i
Ga?’nglionic b The right half of the

Pterygopalatine Gang. sphenoid sinus has
Sphenopalatine N, been opened, and the
Gr. Palatine N. petrous cavotid has
Pharyngeal Br. been exposed by
removing petrous bone
underlying the carotid
canal, The Eustachian
{tube, which has been
divided at the root of
its cartilaginous part,
is situated immediately
anterolateral to the
petrous carotid, The
clivus is bounded lat-
erally by the external
surface of the petro-
clival fissure, in which
the inferior petroclival
vein courses.
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medial orbit is required after the above cuts, an osteoplastic
flap consisting of the nasat bone and maxillary frontal process
can be elevated. If the oblique cut along the anterior maxillary
wall is directed more horizontally to a higher point on the
anterior nasal aperture {at the level of the middle nasal me-
atus between the middle and inferior nasal conchae), the
nasolacrimal duct must be divided during the osteotomy.

After transecting the lacrimal sac at the enirance to the
canal, the osteotomy can be extended up the medial orbital
wall as high as the suture with the frontal bone {Fig. 6D). The
anterior border of the medial orbital wall, formed by the anterior
lacrimal crest of the maxillary frontal process, joins posteriorly
with the lacrimal bone to complete the nasolacrimal groove. The
posterosuperior part of the nasolacrimal groove faces the ante-
rior ethmoid sinus, and the anteroinferior part is related medi-
ally to the middle nasal meatus. The medial orbital osteotomy, if
it is necessary, should be performed below the frontoethmoidal
suture line at the site of the anterior and posterior ethmoidal
canals, which are located lateral to and at the level of the intra-
craiial surface of the cribriform plate (Fig. 6, D and E}.

Retromaxillary stage

The retromaxillary area accessed during lower and upper
maxillectomy includes the infratemporal and pterygopalatine
fossae and the parapharyngeal space (Fig. 2). The difference in
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FIGURE 2. G, enlarged view of the neural structures in the pterygopalatine and infratemporal fossa and the pierygoid canal.
The branches joining or emanating from the pterygopalatine ganglion include the greater and lesser palatine, sphenopalatine,
vidian, and pharyngeal nerves. '

Earonoid Process
~Pterygoid Process

FIGURE 3. Basic and extended units for completing the upper and lower subiotal maxillectomies. A, the lower maxillectomy is
performed by a combination of osteotomies through the maxillary body, hard palate, and pterygomaxillary junction and can be
extended by removing the coronoid and pterygoid processes, B, the upper maxillectomy is accomplished by performing osteoto-
mies through the maxillary body above the alveolar process, lower orbital rim, and zygomatic arch and can be extended by remov-
ing the pterygoid and coronoid processes. The procedure can be combined with a frontotemporal craniotonmy and removal of the
floor of the middle cranial fossa, An osteotony in the medial orbital wal is optional for anterior midline access.

exposure with the two approaches will be discussed after the antevior part of the infratemporal fossa. Visualization of the

reviewing the anatomy of these areas. infratemporal fossa is improved by dividing the coronoid process

above the level of the mandibular foramen, at the site where the
! n fratemporal fossa (Figs. 1F; Fig. 2; Fig. 4, D-G; and inferior alveolar nerve and artery enter the mandibular canal, The
Fig. 5, GK) mandibular foramen or canal is not violated if the cut at the root of

Removal of the lateral part of the posterior maxillary wall, which  the coronoid process is locateéd above a line extending obliquely
is performed in both the upper and lower maxdllectomy, exposes  downward from the mandibular incisura.
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Masseter M.
Maxilla

FIGURE 4. Lower subtotal maxillectomy approach. A, the incision crosses the upper lip and the paranasal, infraorbital, and
buccogingival areas. The cheek flap has been reflected laterally by subperiosteal dissection, exposing the maxilla and zygo-
matic bone and the upper edge of the masseter. The infraorbital nerve and artery have been divided to gain the widest expo-
sure. The approach is commonly completed using only the lateral rhinotomy incision without the lateral infraorbital exten-
sion, or by a degloving technique without an incision on the face or transection of the infraorbital nerve, which may be
reapproximated at the conclusion of the procedure. A., artery; Access., accessory; ALCA., antercinferior cerebellar artery;
Ant., anterior; Asc., ascending; Atlanto-occip,, atlanto-occipital; Br., branch; Car., carotid; Cav,, cavernous; CN, Cranial Nerve;
Fiss., fissure; For., foramen; Gang,, ganglion; Gr., greater; Inf, inferior; Int, internal; Infercav., intercavernous; Infracav., intracav-
emous; Lat., lateral; Less.; lesser; Lev,, levator; Lig., ligament; M., muscle; Med,, medial; Mid,, middle; N., nerve; P.LCA,, pesieroin-
ferior cerebellar artery; Post.,, posterior; Proc., process; 5.C.A., superior cerebellar artery; Sup., superior; Superf,, superficial; Temp.,

temporal; Tens,, tensoy; TM, temporomandibutar; V., vein,

The osseous boundaries of the infratemporal fossa are the
posterolateral maxillary surface anteriorly, the lateral ptery-
goid plate anteromedially, the mandibular ramus laterally,
and the tympanic part of the teraporal bone and the styloid
process posteriorly, The fossa is domed anteriorly by the
infratemporal surface of the greater sphenoid wing, at the site
of the foramina ovale and spinoswm, and posteriorly by the
squamous part of the temporal bone (Figs. 1F and 2, F and G).
The inferior, posteromedial, and superolateral aspects are
open without bony walls.

The lateral pterygoid muscle crosses the upper part of the
infratemporal fossa taking origin from upper and lower
heads: the upper head arises from the infratemporal surface
and infratemporal crest of the greater sphenoid wing, and the
lower originates from the lateral surface of the lateral ptery-
goid plate (Fig. 2; Fig. 4, C and D; and Fig. 5G). Both heads
pass posterolaterally, inserting on the neck of the mandibular
condylar process and the articular disc of the temporoman-
dibular joint. The medial pterygoid muscle crosses the lower
part of the infratemporal fossa and arises with superficial and
deep heads; the superficial head arises from the lateral aspect
of the palatine pyramidal process and the maxillary tuberos-
ity, and it passes superficial to the lower head of the lateral

pterygoid. The deep head originates from the medial surface
of the lateral pterygoid plate and the pterygoid fossa between
the two pterygoid plates, and it passes deep to the lower head
of the lateral pterygotd (Fig. 2, A and B; Fig. 4, C-F; and Fig. 5,
G-I). Both heads descend backward and laterally to attach to
the medial surface of the mandibular ramus below the man-
dibular foramen. The anterior part of the lower head of the
lateral pterygoid is situated between the anterior part of the
two heads of the medial pterygoid. The sphenomandibular
ligament, located medially to the mandibular condylar pro-
cess, descends from the sphenoid spine to attach to the lingula
of the mandibular foramen. The structures located or passing
between the sphenomandibular ligament and the mandible
are the lateral pterygoid and the auriculotemporal nerve su-
periorly, and the inferior alveolar nerve, the parotid gland, the
maxillary artery, and its inferior alveolar branch inferiorly
(Figs. 2C, and 4, K and N). ]

The maxillary artery is divided into three segments: man-
dibular, pterygoid, and pterygopalatine (Figs, 4D and 5G). The
mandibular segment arises from the external carotid artery
near the posterior border of the condylar process, passes
between the process and the sphenomandibular ligament
along the inferior border of the lower head of the lateral
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FIGURE 4, B, the masseter has been detached from the zygoma and retracted laterally, and the inferior part of the zygoma
has been removed to expose the corenocid process and the temporalis attachment.

infracrbital N. & A:
Deep Temp. A,

Maxillary A.

Lat. Pterygoid M.
Lower Head

Masseter M.
Maxillary Tuberosity

Med. Prerygoid M.

Superf, Head
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; : p S 1

FIGURE 4. € the coronoid process and the fower part of the temporalis have been removed to expose the maxillary artery and the lat-
eral and medial pterygoids in the infratemporal fossa. The temporalis attachment and coronoid process can be retracted and reattached
at the conclusion of the procedure. A mucosal flap has been elevated from the lower palatal surface vsing subperiosteal dissection,

pterygoid, and gives rise to the deep auricular, anterior tym-  ingeal arises from the maxillary or middle meningeal to enter
panic, middle and accessory meningeal, and inferior aiveolar  the foramen ovale, and the inferior alveolar descends to enter
arteries. The middle meningeal ascends medial to the lateral  the mandibular foramen (Figs. 4F and 5H). The pterygoid
pterygoid to enter the foramen spinosum, the accessory men-  segment usually courses lateral to, but occasionally medial to,
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FIGURE 4. D, anterolateral view of
the infratemporal fossa. The ptery-
goid segment of the maxillary artery
passes lateval to the lower head of
the lateral pterygoid, which arises
from the lateral surface of the lat-
eral pterygoid plate and attaches to
the neck of the condylar process
and the capsule of the temporoman-
dibular joint. The superficial head of
the mediatl pterygoid arises from the
maxillary tuberosity and the palatine
pyramidal process and descends
superficial to the lower head of the
lateral pterygoid where it attaches
to the medial surface of the mandib-
ular angle. The upper head of the
lateral pterygoid arises from the
region of the infratemporal crest
and the adjacent part of the greater
wing of the sphenoid.
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Lower Head
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the lower head of the lateral pterygoid and gives rise to the
deep temporal, pterygoid, masseteric, and buccal arteries. The
pterygopalatine segment courses between the two heads of
the lateral pterygoid and enters the pterygopalatine fossa by
passing through the pterygomaxillary fissure. Its branching
will be described with the pterygopalatine fossa.

The pterygoid venous plexus is located in the infratemporal
fossa and has two parts: a superficial part located between the
temporalis and lateral pterygoid, and a deep part sitnated
between the lateral and medial pterygoids anteriorly and between
the lateral pterygoid and the parapharyngeal space posteri-
orly (Figs. 2, A-C, and 4E). The deep part is more prominent
and connects with the cavernocus sinus by emissary veins
passing through the foramina ovale and spinosum and occa-
sionally through the sphenoidal emissary foramen (foramen
of Vesalius) (Fig. 1F). The main drainage of the pterygoid
plexus is through the maxillary vein to the internal jugular
Ve,

The mandibular nerve enters the infratemporal fossa by
passing through the foramen ovale on the lateral side of the
parapharyngeal space, where it gives rise to several smaller
branches, and then divides into smaller anterior and a larger
posterior trunks (Fig. 2, D-G; Fig. 4, F-K; and Fig. 5, H-J). The
anterior trunk gives rise to the deep temporal and masseteric
nerves, which supply the temporalis and the masseter, respec-
tively, and the nerve to the lateral pterygoid, all of which run
anterolaterally to reach these muscles. The buccal nerve,
which conveys sensory fibers, passes anterolaterally between
the two heads of the lateral pterygoid and descends lateral to
the lower head to reach the buccinator and the buccal mucesa.
The nerve to the lateral pterygoid occasionally runs with the
buccal nerve, The posterior trunk gives off the lingual, inferior
alveolar, and auriculotemporal nerves, which descend medial
to the lateral pterygoid. These nerves are predominantly sen-
sory with the exception of the mylohyoid nerve, which arises
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from the inferior alveolar nerve above the mandibular fora-
men and supplies the anterior belly of the digastric and the
mylohyoid.

The lingual and inferior alveolar nerves, the former cours-
ing anterior to the latter, pass between the lateral and medial
pterygoids, The auriculotemporal nerve usually splits to en-
circle the middle meningeal artery and passes posterolaterally
between the mandibular ramus and the sphenomandibular
ligament. The chorda tympani nerve, which contains the taste
fibers from the anterior two-thirds of the tongue and the
parasympathetic secretomotor fibers to the submandibular

- and sublingual salivary glands, enters the infratemporal fossa

through the petrotympanic fissure at the medial edge of the
sphenoid spine. It descends medial to the auriculotemporal
and inferior alveolar nerves and joins the lingual nerve. The
otic ganglion is situated immediately below the foramen ovale
on the medial side of the mandibular nerve {Figs. 2, D-G, and
4F), The ganglion receives the lesser petrosal nerve, which
courses along the floor of the middle fossa anterolateral to the
greater petrosal nerve to exit through the foramen ovale or the
more posteriorly situated canaliculus innominatus, and it con-
veys parasympathetic secretomotor fibers to the parotid gland
via the auriculotemporal nerve (Fig. 5, (--5). The medial
pterygoid nerve arises from the medial aspect of the mandib-
ular nerve close to the otic ganglion and descends to supply
the medial pterygoid and tensor veli palatini. The nervus
spinosus, a meningeal branch, also arises near the otic gan-
glion and ascends through the foramen spinosum to innervate
the middle fossa dura. :

Parapharyngeal space

Both the upper and lower maxillectomy access the upper
part of the parapharyngeal space (Figs. 2B and 4F). The space,
overall, is shaped like an inverted pyramid, with its base on
the cranial base superiorly and its apex at the hyoid bone
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Zygomatic Arch

Post. Sup. Alveolar A:

Lat. Pterygoid Plate

Maxilla Post, Wall

Med. Pterygoid M
Superf. Head

ga]

FIGURE 4., E the lateral ptery-
goid has been removed to
expose the deep part of the
pterygoid venous plexus, which
connects with the cavernous
sinus by the emissary veins
passing through the foramina
ovale and spinosum, and occa-
stonally through the inconstant
sphenoidal emissary foramen,
which if present is located
medial te the foramen ovale,
The lingual and inferior alveo-
lar nerves descend through the
pterygoid venous plexus.

Condylar Proc,

Pterygoid Plexus

Maxiltary A,

Inf, Alveolar N,
Lingual N.

Med, Pterygoid M.
Déep Head

FIGURE 4. F, the pterygoid plexus has been removed to expose the otic ganglion, as well as the mandibular nerve and its
lingual, inferior alveolar, auriculotemporal, buccal, medial pterygoid, deep temporal, and masseteric branches. The chorda
tympani nerve passes medial to the middle meningeal artery and the auriculotemporal and inferior alveolar nerves, and joins
the lingual nerve to be distributed to the tongue and the sublingual and submandibular glands. The middle meningeal artery
ascends between the two rootlets of the auriculotemporal nerve to reach the foramen spinesum, and an accessory meningeal
artery ascends mediat to the lingual and inferior alveolar nerves to pass through the foramen ovale. The anferior portion of
the parapharyngeal space, a narrow fat-containing space bounded by the fascia covering the opposing surfaces of the tensor

Infraorbital A;
Pterygomaxlllary Fiss:
For. Ovale

Maxillary A:

Post, Sup, Alveolar A;
Buccal N:

Otic Gang,

Access, Meningeal A.
Med. Pterygaid M.

Lal. Pterygoid Plate
Tens. Veli Palating M.

Parapharyngeal Space

velt palatini and
medial pterygoid,
separates the infra-
temporal fossa from
the medially situ-
ated lateral naso-
pharyngeal vegion,

Deap Temp. & Masseteric M. which contains the

Emissaty V. Eustachian tube and
For. Spinosum
Mid. Meningeal A. the tensor and leva-

V3 tor veli palatini. The
' anterior portion of
the parapharyngeal
space has been par-
tially removed to
expose the tensor

Auriculotemporal ¥,

tnf. Alveolar N.

Chorda Tympani N.

Lingual N:

veli palatini, which
hides the Eustachian

Med. Plerygold M. tube located on its

Med. Pterygoid M.
Superf, Head

inferiorly. It is subdivided into prestyloid and poststyloid
compartments by the styloid diaphragm, a fibrous sheet that
also constitutes the anterior part of the carotid sheath. The
prestyloid part, situated anteriorly between the fascia cover-
ing the opposing surfaces of the medial pterygeid and tensor

D. Head .
s Hea posteromedial

surface,

veli palatini, is a thin fat-filled compartment separating the
structures in the infratemporal fossa from the Eustachian tube
and tensor and levator veli palatini in the lateral nasopharyn-
geal wall. The upper portion of the prestyloid part is situated
between two fascial sheets, which are oriented in a sagittal
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For, Ovale
V3

For, Spinosum

Tens. Veali Palatini M.

Lat. Pterygoid Plate
Maxillary Tuberosity

Palatal Mucosal Flap

plane. The lateral sheet arises from the medial surface of the
medial pterygoid, and it passes upward, backward, and me-
dial to the mandibular nerve and the middle meningeal ar-
tery, incorporating the sphenomandibular ligament posteri-
orly and reaching the retromandibular deep lobe of the
parotid gland.

The medial sheet is formed by the fascia overlying the
lateral surface of the tensor veli palatini and is continuous
inferiorly with the fascia over the superior pharyngeal con-
strictor and posteriorly with the thick styloid diaphragm,
which envelopes the stylopharyngeus, styloglossus, and

AT

Infraorbital N, & A.

Sphenopalatine A;

Gr. Palatine N. & A:
Lat. Nasal Mucosa

Hard Palate
Lat. Pterygoid Plate

s Peiiais

Soft Palate

Sphenoid Spine
Masseter M.

Mid. Menlngeal A.
Mandlble
Pharyngobasllar Fascia

Sup. Pharyngeal
Constrictor M.

FIGURE 4. G, anterolateral view before maxillectomy. The infratemporal fossa has been exposed through the space gained
by removing the coronoid process and part of the zygoma. The lateral and medial pterygoids have been removed. The muco-
sal flap on the lower palatal surface is hinged and reflected to the opposite side, The fascial walls of the parapharyngeal
space have been removed to expose the tensor and levator veli palatini. The medial pterygoid nerve descends lateral to the
tensor veli palatini,

stylohyoid and blends into the carotid sheath. The superior
border is located where the two fascial sheeis fuse together
and insert in the cranial base along a line extending backward
from the pterygoid process lateral to the origin of the tensor
veli palatini, and medial o the foramina ovale and spinosum
to the sphenoid spine and the posterior margin of the glenoid
fossa. The sharply angled inferior boundary is situated at the
junction of the posterior digastric belly and the greater hyoid
cornu. The poststyloid part, which contains the internal ca-
rotid artery, internal jugular vein, and the initial extracranial
segment of Cranial Nerves IX through XIL, is separated from

Maxilary A.

For. Spinosum
Sphenoid Spine

Mid. Meningeal A.

Inf. Alveolar N,

Tens. Vell Palatini. M.
Lingual N. '
Mandible

Masseter M.

Sup. Pharyngeal
Constrictor M.

FIGURE 4. H, the lower subtotal maxillectomy has been completed to expose the lateral wall of the nasal cavity and the ret-
romaxiliary region. The mucosal lateral wall and floor of the nasal cavity remain intact. The pterygoid process and plates
block access {o the central cranial base, The greater palatine nerve and artery arise in the pterygopalatine fossa and descend
in front of the sphenoid pterygoid process. The soft palate has been divided for this maxillectomy; however, the maxilla may
be hinged to a soft palate pedicle and folded down into the mouth to preserve the maxillary blood supply.
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Infraorbital A.
Sphenopalatine A;

Maxillary A.
Otic Gana.
Lat. Pterygoid Plate ' e i

(Removed) it V3

4 Access. Meningeal A.
Sphencemandibular Lig,
Med. Pterydoid N.
Auticulotemporal N.
Mid. Meningeal A.

Inf, Alveolar N.

Chorda Tympan! N.
Lev. Veli Palatint M.
Lingual N.

Lat. Masal Mucosa
Gr. Palatine N. & A.

Less, Palatine N:
Tens. Veli Palatini M:

Pharyngobasllar Fascia
Mandible

o Sup. Pharyngeal
i T e j»ﬁ*ﬁgﬁ i i Constrictor M.
FIGURE 4. |, enlarged view. The lateral pterygoid plate has been removed to expose the tensor veli palatini, which descends
medial to the mandibular nerve on the anterolateral side of the Eustachian tube and lateral to the medial pterygoid plate and
the levator veli palatini. The tendon of the tensor veli palatini loops medially around the pterygoid hamulus on the lower
edge of the medial pterygoid plate to insert into the soft palate. The foramen ovale is located posterolateral to the base of the
lateral pterygoid plate,

the infratemporal fossa by the posterolateral portion of the pre- 4, I-L; Fig. 5G; and Fig. 6E). The posterior wall of the maxillary
styloid part. The parapharyngeal space has been included in the  sinus, which forms the anterior wall of the fossa, is so thin and
infratemporal fossa in some descriptions of this region (3, 26).  fragile that it may fracture from the mobilized maxilla and
require separate removal to expose the anterior face of the

Pterygopalatine fossa fossa. The fossa is bounded posteriorly by the sphenoid ptery-
Both the upper and lower maxillectomies expose the ptery-  goid process, medially by the palatine perpendicular plate,
gopalatine fossa (Fig. 1, C, E, and F; Fig. 2, A, B, and D-G; Fig.  which bridges the interval between the maxilla and pterygoid

Infraocrbital A.

Sphenopalatine A:

Maxillary A.
Pterygoid Proc, Removed
Emissary V.

Otic Gang.

Gr. Palatine N:

Lat. Nasal Mucosa
Access. Meningeal A,

Mid. Meningeal A.
Auriculotemporal M.

Inf. Alveolar N,

Ley, Veli Palatini M.
Chorda Tympani N.

Tens. Veli Palatini i:
Eustachian Tub

Lat. Nasopharyngesl
Mucosa

Lingual N.

Soft Palate Mandible

=—Sup. Pharyngeal
N Co’:r'\striclor .

FIGURE 4. J, the pterygoid process, medial plerygoid plate, and tensor veli palatini have been removed fo expose the Eustachian
tube, levator veli palatini, and the lateral nasopharyngeal wall, which blends anteriorly into the lateral nasal wall.
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Ve i : ARG
. A i
Sphenopalatine A; Infraorbital A.
Mid. Nasal Concha Maxillary A.

Inf. Nasal Concha \C;?Ic Gang.

_ : I : Sphenoid Spine

Nasal Septum IR e el b G Sphenomandibular Lig.
Nasopharynx — iy . : Lingual N,

Eustachian Tube : i Mid. Meningeal A.

Membranous Part
Eustachian Tube Auriculotemporal N.
Maxillary A.

Cartilaginous Part
Chorda Tympani M.

Lev. Veli Palatini M
Pharyngobasilar Fascia Access. Meningeal A,
Sphenomandibular Lig.

Sup. Pharyngea h
Constrictor M. Mandible
Mylohyoid N. & A.

Carotid Sheath
Inf. Alveclar N. & A.

Vi Sy R ) e SehLTY: HIAA

FIGURE 4, K, the lateral membranous portion of the Eustachian tube has been exposed and the lateral wall of the nasopharynx
and nasal cavity has been opened. The lateral apex of the pharyngeal recess, which is covered only by the pharyngobasilar fascia,
is located below and behind the levator veli palatini and superior to the upper border of the superior pharyngeal constrictor. The
cervical carotid, surrounded by the carotid sheath, ascends lateral to the pharyngeal recess. Part of the mandible has been removed
to expose the sphenomandibular ligament, a fibrous band extending from the sphenoid spine to the lingula of the mandible. This is
located at the medial aspect of the mandibular foramen where the inferior alveolar nerve and artery enter, The structures located
between the ligament and the mandible include the mandibular segment of the maxillary artery, the middle and accessory menin-
geal and inferior alveolar arteries, and the auriculotemporal and inferior alveolar nerves.

process, and it opens superiorly through the medial part of infratemporal fossa and allows passage of the maxillary artery
the inferior orbital fissure into the orbital apex. The fossa from the infratemporal into the pterygopalatine fossa where
contains the maxillary nerve, pterygopalatine ganglion, max-  the artery gives rise to its terminal branches. The lower part of
illary artery and their branches, all embedded in fat tissue. Its  the fossa is funnel-shaped with its inferior apex opening into
lateral boundary, the pterygomaxillary fissure, opens into the  the greater and lesser palatine canals, which transmit the

Sphenoid Gr. Wing
Inf. Orbital Fiss.

infraorbital N.

Maxillary Sinus Roof vz

Pterygopalatine Fossa Pterygoid Process

V3

Pterygopalatine Gang.
Hic Gang,

Vidian N.

Pterygoid Canal
Pharyngeal Br.
Palatovaginal Canal

Sphenopalatine N.-

Gr. Palatine N.—
Mid. Nasail Concha

Nasal Septum

Eustachian Tuhe

Inf. Nasal Concha
Masopharynx

FIGURE 4. 1, inferolateral view of the pterygopalatine fossa and its neural contents, including the pterygopalatine ganglion and the
maxillary, sphenopalatine, and greater palatine nerves. The root of the plerygoid process has been drilled to expose the pierygoid
and palatovaginal canals, which transmit the vidian nerve and the pharyngeal branch of the maxillary nerve, respectively.
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Nasal Septum
Nasopharynx
Eustachian Tube

C1 Ant. Arch

Longus Colli M;

Soft Palate

Oropharynx

Tongue

V3

Tens. Veli Palatini M.

~Lev, Vell Palatini M.
Asc, Pharyngeal A.
Maxillary A.

Int. Carotid A.
Longus Capitis M,

Sympathetic Trunk

Inf. Alveoiar N. & A.
Styloglossus M.,
Stylopharyngeus M.
Mandibular For.
Sphenomandibular Lig.

Massetor M.

retracted to the opposite side to expose the anterior arch of C1 and the longus colli and capitis. Retracting the longus capitis
exposes the attachment of the longus colli to the anterior tubercle of C1.

greater and lesser palatine nerves and vessels, and communi-
cate with the oral cavity. The sphenopalatine foramen, located
in the upper part of the fossa’s medial wall, conveys the
sphenopalatine nerve and vessels, and it opens into the supe-
rior nasal meatus just above the root of the middle nasal
concha, The foramen is formed anteriorly by the palatine
bone’s orbital process, posteriorly by the sphenoidal process,

Eustachian Tube
Clivus

Pharyngeal Mucosa
retracted

Longus Capitis M:

C1 Ant. Arch

Longus Colli M.

and inferiorly by the upper end of the perpendicular plate,
which also forms the medial wall of the fossa, The foramen
rotundum opens just below the superior orbital fissure
through the superior part of the posterior wall of the fossa
(Figs. I, B and C, and 2, E-G).

The pterygoid canal opens through the pterygoid process
inferomedial to the foramen rohundum, and conveys the vid-

(¢ Gang,
a— V3

w— Lingual N.
= Auriculotemporal N.

=8 pandible

= WMid. Meningeal A,

\ioam=uagg_Access. Meningeat A,
: = Maxillary A.

= Sphenomandibular Lig.
Inf, Alveolar N. & A.
Int, Carotid &4,

Asc, Pharyngeal A,

1

FIGURE 4. N, the clivus has been exposed by dividing the Eustachian tube and retracting the nasopharyngeal roof to the
opposite side. Division of the stylopharyngeus permits retraction of the lower part of the lateral pharyngeal wall to the oppo-
site side and aids in exposing the internal carotid and ascending pharyngeal arteries lateral to the longus capitis.
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€1 Ant. Arch
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ian nerve carrying autonomic fibers to the pterygopalatine
ganglion. After entering the fossa, the maxillary nerve gives
off ganglionic branches to the pterygopalatine ganglion, then
deviates laterally just beneath the inferior orbital fissure, giv-
ing rise to, in order, the zygomatic and posterosuperior alve-
olar nerves outside the periorbita, It then turns medially as the
infraorbital nerve passing through the inferior orbital fissure
to enter the infraorbital groove, where the anterosuperior and

Basilar A
CN VI
AlC.A;

Med. Ant. Medullary V:
Ant. Spinal A:

Vertebral A:

C1 Ant. Arch

Unilateral Subtotal Maxillectomy 1435

V3

Auriculotemporal N.
Lingual N.

Mid. Meningeal A.
Maxillary A.

Sphenomandibular Lig.
Inf. Alveolar N. & A.
Longus Capitis M.

Masseter M.

FIGURE 4. O, the longus capitis and colli have been retracted laterally to expose the clivus, the anterior arch of C1, and the
dens and body of C2.

middle superior alveolar nerves arise, finally exiting the in-
fraorbital foramen to terminate on the cheek,

The pterygopalatine ganglion, located in front of the ptery-
zoid canal and inferomedial to the maxillary nerve, receives
communicating rami from the maxillary nerve and gives rise

. to the greater and lesser palatine nerves from the lower sur-

face of the ganglion, the sphenopalatine nerve and pharyngeal
branch from the medial surface, and the orbital branch from

Tens. Vel Palatini M.

Eustachian Tube
Sphenomandibular Lig.
Lev. Veli Palatini M.
Auriculotemporal N,

Access. Meningeal 4.

Maxillary A.
Atlanto-cccip. Joint

Int, Carotid A.

Asc. Pharyngeal A,
Inf. Alveolar N. & A.
Lingual N,

FIGURE 4. P, the middle and lower thirds of the clivus and the anterior aspect of the foramen magnum have been removed
and the dura opened to expose the medulla, the pons, and the basilar and vertebral arteries,
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V2
Ant. Sellar Wall -
For. Rotundum

Sphenoidal Sinus

Otic Gang.
Nasal Septum va
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A).C.A: Lingual N.
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— Mid. Meningeal A.
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Ant. Spinal A: 3 ;
A e & e e Maxillary A.

FIGURE 4, Q, the anterior wall of the sphenoid sinus, the posterior part of the nasal septum, and the base of the medial
pterygoid plate have heen removed to expose a well-pneumatized spheneid sinus and the anterior selfar wall,

& Infraorbital N.
Optic N.

Ophthalmic A-

Intracav. Car. A.
V2

Optic N
Ophthalmic A,

Ant. Intercav. Sinus
Intracav,. Car. A—2
Pituitary Gland i
Cav. Sinus

Post. intercav. Sinus

For. Rotundum

8.C.A
Pons— int. Carotid A.
Int, Carotid A— \’igr' Ovale
i Qtic Gang.
Basilar A. For. Spinosum

Eustachian Tube

Lingual N.
inf. Alveolar N, -

CNW

b :
Vertebral A Auriculotemporal N,

; i 3 L N
FIGURE 4. R, the sellar floor and adjacent sinus wall have been removed to expose the pituitary gland, intracavernous
carotid arteries, optic nerves, ophthalmic arteries, and intercavernous sinuses. The posterior wall of the sphenoid sinus, which
forms the anterior surface of the upper clivus, has been removed to expose the pons and the basilar and superior cerebellar
arteries, The short segment of the internal carotid artery (arrow) above the Eustachian tube courses on the cartilage of the
lower aspect of the foramen lacerum and at this point turns upward to form the posterior vertical segment of the intracav-
ernous carotid. This segment of the internal carotid artery defines the lateral limit of clival exposure.

the superior surface. The vidian nerve is formed by the union of the  carotid plexus, to reach the lacrimal gland and nasal mucosa. The
greater petrosal nerve, which conveys parasympathetic fibers aris-  parasympathetic fibers synapse in the pterygopalatine gangtion,
ing from the facial nerve at the level of the genicutate ganglion, and ~ whereas the sympathetic fibers synapse in the superior cervical
the deep petrosal nerve, which conveys sympathetic fibers from the  sympathetic ganglion.
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Basilar A
Int, Carotid A;

CN VI
Otic Gang.
V3

MNasal Septum
Eustachlan Tube

Mid. Meningeal A.
Auriculotemporal N.

Vertebral A;

CN X}
Maxillary A.

Atlant ip.
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PLCA: Int. Carotid A.
Lingual N.
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FIGURE 4. §, the anterior arch of C1 and the dens have been removed to expose the lower medulla, the upper cervical spi-
nal cord, and the vertebral and anterior spinal arteries.

The third or pterygopalatine segment of the maxillary artery ~ perior direction and gives rise to the infraorbital artery,
enters the pterygopalatine fossa by passing through the ptery-  which passes through the inferior orbital fissure and courses
gomaxillary fissure (Fig. 2E; Fig. 4, H and I; Fig. 5G; and Fig.  with the infraorbital nerve; the posterosuperior alveolar ar-
6E). This segment courses in an anterior, medial, and su- tery, which descends to pierce the posterolateral wall of the

Superf. Temp. A,
Zygomatic Arch
CN Vil Temp. Br.

Masseter M. Deep Part

Orbicularis Oculi M:
Lev. Labii Sup:

Alaeque Nasi M.
Nasalis M-

Lev, Labii Sup. M:
Zygomaticus Minor M-

Ley. Anguli Cris M:
Buccinator M:

Zygomaticus Major M

Masseter M. Superf. Pest
Parotid Gland

FIGURE 5. Upper subtotal maxillectomy. A, this approach uses paranasal, lower conjunctival, transverse temporal, and
preauricular incisions. In the usual approach, the cheek flap is elevated as a single layer using subperiosteal dissection. In this
dissection, each layer of the cheek flap was dissected separately to illustrate the structures in the flap. This exposes the facial
muscles, the facial nerve branches, and the parotid gland. The temporal branch of the facial nerve, which is divided in com-
pleting the temporal incision, is fagged in preparation for reapproximation at closure. A., artery; Access,, accessory; Ant, anterior;
Br., branch; Cav., cavernous; CN, Cranial Nerve; For., foramen; Gang., ganglion; Gr., greater; Inf, inferior; Infratemp., infratempo-
ral; Int., internal; Laf, lateral; Less, lesser; Lev., levator; Lig., ligament; M., muscle; Med, medial; Mid., middle; N., nerve; Post.,
posterior; Proc., process; Sup,, superior; Superf., superficial; Temp., temporal; Tens., tensor; TM, temporomandibular; Transv,,
{ransverse; V., vein.
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Lev. Labii Sup:
Alaeque Nasi M.

Nasalis M:

Lev. Labii Sup. M.
Zygomaticus Minor M:

Zygomaticus Major M-

Lev. Anguli Oris M.
Buccinator M.

Supetf. Temp. A.
TM Joim

CN VIl Temp. Br.
Condylar Proc,

CN VI
Transv. Facial A,
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FIGURE 5. B, the parotid gland has been removed to expose the facial nerve at the stylomastoid foramen. The infraorbital
part of the orbicularis oculi has been removed to expose the underlying muscles. The infraorbital nerve and vessels exit the
infraorbital foramen beneath the levator labii superioris, The masseter, which is crossed by the parotid duct, attaches along

the lower margin of the zygomatic arch,

maxilla; the recurrent meningeal branches, which pass
through the foramen rotundum; the greater and lesser pala-
tine arteries, which descend through the greater and lesser
palatine canals; the vidian artery to the pterygoid canal; the
pharyngeal branch to the palatovaginai canal; and finally the
sphenopalatine artery, which passes through the sphenopal-
atine foramen to reach the nasal cavity and is considered the
terminal branch of the maxillary artery because of its large
diameter. The arterial structures in the pterygopalatine fossa
are located anterior to the neural structures. Identification of
the arteries in the middle of the fossa is difficult because of
their tortucsity and the variability of branching. The venous

Zygomatic Bone
Frontal Proc,

Infraorbitat N, & A

Ant, Nasal— .,,a,
Aperture Edge

Buccinator M.

component of the fossa usually is scarce, and at times no
significant veins are found with the exception of the spheno-
palatine vein, which runs in the periosteum of the anterior
wall of the fossa and empties taterally into the pterygoid
vengus plexus.

Summary of the retromaxillary exposure

Upper maxillectomy

The upper maxillectomy, with removal of the coronoid
process and zygomatic arch, provides anterior, anterolateral,
and lateral accesses to the pterygopalatine and infratemporal

Sup, Temp, Line
Temp. Fascia

FIGURE 5. C, the hemicoronal inci-
sion and reflection of the frontotem.
poral scalp flap expose the lateral
orbital rim, frontal bone, and the
temporalis muscle. The cheek flap,
conttaining the facial muscles,
branches of the facial nerve, the
parotid gland, and the masseter fas-
cia has been reflected inferiorly fo
the level of the maxillary attach-
ment of the buccinator muscle,

Inf. Temp, Line

Temporalis M.

Zygomatic Arch
Superf. Temp. A,
Condylar Proc.

TN VH

Masseter M,
Parotid Duct
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FIGURE 5. [, the masseter
has been detached from the
zygoma and retracted down-
ward to expose the maxillary
tuberosity and temporalis
attachment to the coronoid
process. The upper edge of
the buccinator attaches to
the maxilla.

Frontozygomatic
Suture

Maxilla Frontal Prog.

Infracrbital N, & A.

Ant, Nasal
Aperture Edge

Buccinator M:

fossae and the parapharyngeal space (Fig. 5, G-K). The lateral
view of the upper part of the infratemporal fossa using this
approach is shorter and wider than that provided by the
lower maxillectomy. The lateral route to the lower part of the
infratemporal fossa is limited by the inferiorly reflected tem-
poralis and the mandibular ramus. Anterior access to the
lower portion of the fossa and the more posteriorly located
poststyloid area is deep, and it is limited below by the re-
maining hard palate. Resection or mebilization of the man-
dibular condylar process provides an even wider lateral view
of the fossa, particularly its posterior portion,

Lower maxillectomy

The lower maxitlectomy offers anterior and anterolateral
access to the pterygopalatine and infratemporal fossae and
the parapharyngeal space from below, in combination with
the transoral route (Fig. 4, H-L). The internal carotid artery,
internal jugular vein, and lower cranial nerves in the post-

Maxilla Frontal Proc.
Nasolacrimal Groove
Lacrimal Sac

Infracrbital N, & A
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Temporalis M.

Superl. Temp. A.
Zygomatic Arch

Lat. Plerygoid M.
Condylar Proc.,
Coronold Proc.

Transy. Facial A.
Maxillary Tuberosity

Buccal N,

styloid region can be accessed by opening the styloid dia-
phragm. However, lateral access is limited, and anterior ex-
posure of the upper part of the infratemporal fossa is deeper
and more restricted than the lateral exposure afforded by the
upper maxillectomy.

Central craniocervical stage

Both the lower and upper maxillectomy provide access to
the posterior nasopharyngeal wall for direct incision in the
midline with exposure of the clivus down to Cl, but only the
lower maxillectomy provides oropharyngeal access for mid-
line exposure as low as C4 (Fig. 4, M-5; Fig. 5, N-F; and Fig.
6, G and H), However, the midline exposure in both maxillecto-
mies is restricted by the pterygoid process, the Eustachian tube,
and the lateral pharyngeal wall. Removing the pterygoid pro-
cess, the adjacent part of the Eustachian tube, and the tensor and
levator veli palatini, then retracting the ipsilateral pharyngeal

Temporalis M.

Zygomatic Bone
Fromal Proc.

Lat. Palpebrai Llg.

Inf. Oblique M.
Infraorbital Groove

Infracrbital For.

FIGURE 5. E, the periorbita has been elevated from the orbltal floor, The infraorbital nerve and artery proceed across the
orbital floor. The lacrimal sac has been exposed above the orbital opening of the nasolacrimal canal.
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Frontal Bone

Temporalis M.

Sphenold Gr. Wing
Ant. Deep Temp. A.
Superf. Temp. A.

Condylar Proc.

Lat, Plerygoid M.
Post, Deep Temp. A.
Coronoid Proc.

inf. Oblique M-
Infratemp. Crest

Infraorbital N. & A:
WMaxillary Sinus Post. Wall
Nasal Septum

Post. Sup. Alveolar A:

NMed. Pterygoid M.
Buccal N.

Buccinator M.

Maxillary Sinus Floor

FIGURE 5. F, the orbital, maxillary, and zygomatic osteotomies have been compiled and the lower half of the orbital rim,
the anterior, medial, and lateral walls of the maxillary body, and the zygomatic arch have been removed. The lower horizon-
tal cut, located at Le Fort | level, extends above the apical roots and hard palate, along the inferior nasal meatus medially,
and above the maxillary attachment of the buccinator laterally, The maxillectomy does not include the posterior maxillary
wall or cross the greater and lesser palatine canals. The lateral nasal mucosa wall was included with the maxillectomy, which
exposed the nasal cavity. The infraorbital nerve may be preserved for reconstruction when this exposure is closed.

Temp. Bone

Sphenoki Gr. Wing

Infratemp. Crest

Infraorbitai N. Ant. Deep Temp. A.
Spheropalatine A: Lat. Pterygoid M. Upper Head

Infraorbital A Post. Deep Temp. A.

Nasal Septu Condylar Proc.

Buccal N.

Maxillary A.

Lat. Pterygoid M. Lower Head
Pest, Sup. Alveohr A.

Med. Pterygoid M.

Superi. Head

Temporalis M.

Less, Palatine A:

Gr. Palatine N. & A.

FEGURE 5. G, the posterior sinus wall has been removed to expose the pterygopalatine fossa and the greater and lesser pala-
tine nerves and arteries. The base of the coronoid process was divided, and the temporalis was reflected downward to expose
the infratemporal fossa. The lateral pterygoid has two heads: an upper head arising from the greater sphenoid wing along the
infratemporal crest, and a lower head arising from the lateral pterygoid plate. The buccal nerve passes between the upper
and lower heads. The maxillary artery, which in this case ascends forward [ateral to the laleral pterygoid, may also pass
medial {o this muscle,

wall toward the opposite side widens the anterior and antere-  plates, which fuse anteriorly (Fig. 1, C and F; Fig. 2D; Fig. 3;
lateral access extending from the nasopharynx, sphenoid sinus, ~ Fig. 4H; and Fig. 5H). The process faces the pterygopalatine
and clivus to the upper cervical region, fossa anteriorly, the infratemporal fossa laterally, and the

The pterygoid process, which may be removed in either of  posterior nasal aperture at the junction of the nasal cavity and
the two approaches, is formed by the medial and lateral nasopharynx medially. It is attached above to the junction of
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Temp. Bone

V3

Access. Meningeal A,
Mid. Meningeal A,
Maxillary A.

Med. Pterygoid M.
Deep Head

FIGURE 5. H, the maxillary artery has been divided distal to the origin of the deep temporal arteries that supply the tempo-
ralis. The lateral pterygoid has been removed to expose the deep head of the medial pterygoid, which arises from the opposing sur-
faces of the medial and lateral pterygoid plates facing the pterygoid fossa. Removal of the lateral pterygoid also exposes the man-
dibular nerve and branches below the foramen ovale and the middle meningeal artery below the foramen spinosum,

the greater wing and sphenoid body. The root of the lateral
plate is located below the foramen rotundum and the me-
dial portion of the middle cranial fossa. The base of the
medial plate is usually bounded above by the sphenoid sinus,
depending on the degree of pneumatization of the sinus. The
pterygoid canal is located in the root of the medial plate
inferomedial to the foramen rotundum and below the lateral

Sphenokl Gr. Wing

V2
Infraorbital M.

Buccal N;

Tens. Veli Palatini M:

Med. Pterygoid M-
Deep Head

Nasal Septum
Gr. Palatine N
Less. Palatine M:

ey

FIGURE 5. I, the lateral pterygoid plate has been remov

wing of the sphenoid sinus. The posterior edge of the root of
the lateral plate projects backward to the foramen ovale, The
posterior border of the root of the medial piate, which is
located below the posterior cpening of the pterygoid canal
and the anterolateral aspect of the foramen lacerum, attaches
to the anterior margin of the pharyngeal edge of the Eusta-
chian tube,

Temp. Bone

For. Ovale

For. Spinosum
Sphenoid Spine

Chorda Tympani N.
Med. Pterygoid N,

Auricutotemporal N.

Mid. Meningesl A.
Inf. Alveodar N.
Lev. Veli Palatini K.
Chorda Tympani M.
Lingual ¥,

Maxillary A.

;

ed to expose the origin of the deep head of the medial pterygoid.

The auriculotemporal nerve usually splits into two roofs that encircle the middle meningeal artery. The chorda tympani exits
the temporal bone, enters the infratemporal fossa on the medial side of the sphenoid spine, and descends medial to the mid-
dle meningeal artery and the branches of the mandibular nerve to join the lingual nerve coursing anterior to the inferior alve-
olar nerve, The medial pterygoid nerve arises from the medial surface of the mandibular nerve near the otic ganglion and
descends on the lateral surface of the tensor veli palatini to reach the deep surface of the medial pterygoid. The upper part of
the parapharyngeal space extends into the thin fat-containing plane between the medial pterygoid and the tensor veli palatini,

Neurosurgery, Vol. 46, No. 6, june 2000




1442  Hitotsumatsu and Rhoton

Sphenaid Gr. Wing
Infratemp. Crest

Va

infraorbital N:

Lat. Pterygoid Plate
Buccal N;

Tens. Veli Patatini M:
Med. Pterygoid Plate

Lev. Veli Palatini M:
Gr. Patatine N.
Less, Palatine N-
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Pharyngobasilar Fascia
{Pharyngeal Rocess)

FIGURE 5. }, the medial pterygoid has heen removed to expose the tensor and levator veli palatini and the medial pterygoid
plate, The tensor veli palatini has a long narrow origin, which extends backward from the scaphoid fossa at the root of the
medial pterygoid plate and medial to the foramina ovale and spinosum and the sphenoid spine, The lateral wall of the pha-
ryngeal recess (Rosenmiiller’s fossa), which is covered by the pharyngobasilar fascia, is a lateral extension of the nasopharynx

behind the Eustachian tube and the levator veli palatini.

Removing the pterygoid process increases access to the
lateral nasopharyngeal region, which includes the Eustachian
tube and the tensor and levator veli palatini. The Eustachian tube
descends anteromedially from the tympanic cavity to the naso-
pharyrw (Fig. 2; Fig. 4, J-L; and Fig. 5, K and N-Q). The initial
segment adjoining the fympanic cavity has solid walls formed
by the temporal bone, Further anteromedially, the tube has a
combination of fibrous and cartilaginous parts; the former forms
only the lateral wall, and the latter forms the superior, medial,
and inferior walls. The cartilaginous part is fused above to the
extracranial groove (the sulcus tubae) between the petrous tem-
poral bone and the sphenoid greater wing. The Bustachian tube
is bounded laterally by the tensor veli palatini, posteriorly and

Sphenoid Gr. Wing

Infratemp. Crest

v
tnfraorbital N;

Buccal N.

Gr. Palatins N.
Eustachian Tube

Nasopharynx

Lev. Veli Paiatini M.

Pharyngohasilar i
Fascia i

inferiorly by the levator veli palatini, and medially by the naso-
pharyngeal mucosa and pharyngobasilar fascia. The horizontal
segment of the petrous carotid courses along the posteromedial
margin of the Bustachian tube, and these structures usually are
separated by a thin layer of bone.

The tensor veli palatini lies lateral to the Eustachian tube,
the levator veli palatini, and the medial pterygoid plate (Fig.
2, A-D; Fig. 4I; and Fig, 5]). Its broad thin attachment to the
cranial base extends backward and laterally from the scaph-
oid fossa at the medial aspect of the root of the medial ptery-
goid plate, between the foramina ovale laterally and the
lacerum medially, and then between the foramen spinosum
laterally and the orifice of the bony part of the Eustachian tube

Temp. Bone

For. Ovale

For. Spinosum
Sphenoid Spine
Sphenomarndibular Lig.
Chorda Tympani N.
Mid, Meningeal A,
Auriculotermporal N.
Inf. Alveclar N.

tnt. Carolid A.
Chorda Tympani N.

Lingual N.

FIGURE 5. K, the tensor veli palatini and the medial pterygoid plate have been removed to expose the Eustachian tube. The
levator veli palatini is situated below and behind the Fustachian tube. The pharyngeal orifice of the Eustachian tube hugs the
posterior edge of the medial pterygoid plate. The internal carotid ascends lateral to the pharyngobasilar fascia covering the
pharyngeal recess, -
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Sphenoid Gr. Wing
v

Infraorbital M.

Gr. Palatine M.
Masal Septum

medially to end behind the sphenoid spine. It descends nar-
rowing anteriorly to become a small tenden, which turns
medially and crosses beneath the medial pterygoid hamulus
to ingert in the soft palate. The levator veli palatini attaches to
the extracranial surface of the petrous temporal bone just in
front of the lower opening of the carotid canal and partly to
the lower aspect of the cartilaginous part of the Eustachian
tube. It then descends below and behind the Eustachian tube,
posteromedial to the tensor veli palatini, and lateral to the
nasopharynx to insert in the soft palate.

Posterior to the levator veli palatini, the nasopharynx has a
blind lateral wing, the pharyngeal recess (Rosenmiiller’s fos-
sa), which is bounded posteriorly by the longus capitis and
laterally by the pharyngobasilar fascia (Fig. 2, A-D). The apex
of the posterolaterally projecting fossa faces the internal ca-
rotid and the ascending pharyngeal arteries. The pharyngob-
asilar fascia lines the lateral and posterior walls of the naso-
pharyngeal mucosa, and it attaches to the cranial base

Sup. Rectus M.
Lacrimal Gland

Lat. Rectus M.

Ird, Recius My
inf. Oblique M;

Infraorbital N:
Masal Septum

Eustachian Tube
Gr. Palatine N.

Unilateral Subtotal Maxillectomy 1443

Dura
FIGURE 5, L, a frontotem-
poral craniotomy has been
completed.

Zygomatic Arch

Va

Eustachian Tube

Mandible

Temnporalis M.

superiorly, the posterior edge of the medial pterygoid plate
anteriorly, and the superior pharyngeal constrictor below and
behind. The fascia tightly attaches above to the fibrocartilag-
inous tissue covering the extracranial surface of the petro-
clival fissure. Posteriorly, the fascia attaches to the clivus
immediately anterior to the prevertebral fascia overlying the
lengus capitis, and in the midline it joins the pharyngeal
raphe of the superior pharyngeal constrictor, which is at-
tached to the pharyngeal tubercle on the lower clival surface
approximately 1 cm above the foramen magnum.

Summary of central craniocervical exposure

Lower maxillectomy

The lower maxillectomy produces an excellent anlerior ex-
posure of the posterior part of the central cranial base through
the combined transnasal, transoral, and transmaxillary routes,
which is enhanced by removing the pterygoid process (Fig. 4,

Py

Vidian N.

Aurleulotemporal N.
Ind. Alveolar N,
Pharyngeal Recess
Lingual N.

Mandible

FIGURE 5. M, the removal of the greater sphenoid wing has been extended medially to open the lateral orbit, the superior
orbital fissure, and the foramina ovale and rotundum. The periorbita has been opened to expose the Jacrimal gland and
extraocular muscles. The contralateral Eustachian orifice and pharyngeal recess are exposed behind the nasal septum.
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For. Rotundum
Pterygoid Canal
V2

Vidian N,
Infraorbital N.

Gr. Palatine N:

Nasal Septum
Eustachian Tube

Lev. Veli Palatini M.
Pharyngeal Recess

FIGURE 5. N, the removal of the floor of the middle fossa formed by the greater sphenoid wing opens the foramina rotun.
dum, ovale, and spinosum, and the pterygoid canal. The pterygoid canal, through which the vidian nerve courses, crosses the
base of the medial pterygoid plate and extends from the anterolateral edge of the foramen lacerum posteriorly to the ptery-
gopalatine fossa anteriorly. its anterior end is situated medial to and below the foramen rotundum.

M-R). The exposure can be increased by retracting the pha-
ryngeal mucomuscular flap, which is composed of the pharyn-
gobasilar fascia, the superior pharyngeal constrictor, the soft
palate, the tonsillar pillars, the palatal tonsil, and the divided
retromolar buccal mucosa to the opposite side. The pharyngeal
dissection is directed in front of the prevertebral fascia overlying
the longus capitis and the longus colli, and it requires opening
the postetior part of the parapharyngeal space and detaching the
stylopharyngeus as well as the tensor and levator veli palatini
from the pharyngeal wall and soft palate. The main obstacle to
accessing the clivus is the cartilaginous part of the Eustachian

V2

Vidian N.
Infraorbital N.

Clivus

Gr, Palatine N;

Longus Capitis M.

Nasai Septum

C1 Ant. Arc
Pharyngeal Hecess
Longus Colli M,

A A

V3

For. Ovale
For. Spinosum
Mid. Meningeal A,

Eustachlan Tube

Auriculotemporal N.

Inf, Alveolar N,
Chorda Tympani N.

Lingual N.

tube, Pharyngeal retraction below the Eustachian tube exposes
the anterior arch of C1 and the C2 to C4 vertebral bodies (Fig.
4M). Transection of the Eustachian tube and detachment of the
pharyngobasilar fascia from the cranial base expose the postetior
portion of the sphenoid body and the entire clivus (Fig. 4N).
Exposing the lower half of the clivus requires retraction of the
lIongus capitis on each side of the midline {Fig. 40),

After these maneuvers, the internal carotid artery, internal
jugular vein, and Cranial Nerves IX through XII define the
lateral limit of the exposure. Removing the posterior nasal
septum, above or in combination with removal of the ptery-

Eustachian Tube
id. Meningeal A,

Auriculotemporal N.
Sphenomandibular Lig.
Int. Carotid A,

Inf. Alveofar N.

Linguatl N.

¥
SO

FIGURE 5. O, the left half of the posterior nasopharyngeal wall and the levator veli palatini have been removed to expose
the retropharyngeal region, where the longus capitis ascends in front of the anterior arch of the atlas and attaches above to
the clivus. The cervical carotid ascends behind the Eustachian tube and lateral to the longus capitis.
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FIGURE 5. P, the longus capitis has been removed to expose the clivus and the anterior arch of C1,

goid process, allows for wide opening of the sphenoid sinus
and the ipsilateral posterior ethmoid sinus (Fig. 4Q). The
septal mucosa, if elevated as a pedicled flap, can be reflected
to provide a vascularized layer that reinforces the closure of
the clival dura. The structures that can be exposed through the
sphencid sinus are the medial wall of the cavernous sinus,
including the intracavernous carotid artery, the optic nerve
and ophthalmic artery in the optic canal, and the pituitary
gland (Fig. 4R). The roof of the nasal cavity, lower surface of
the cribriform plate, and anterior and middle ethmoid sinuses
usually can be accessed without performing an additional
osteotomy of the medial or inferior orhital rim.

Upper maxillectomy

The upper maxillectomy yields anterior access to the pos-
terior part of the ceniral cranial base that is limited by the

Fromal Lobe

CN it}
CNV
Vi

vz

Vidian N.
Infraorbital N.
Clivus

Gr. Palatine N.

Eustachian tube superiorly and the hard palate inferiorly,
even after. the pterygoid process is removed (Fig. 5, N-P).
Retracting the ipsilateral pharyngeat wall to the opposite side
with division of the Eustachian tube produces somewhat
limited access to the clivus and C1. '

Intracranial stage

Upper maxillectomy

Combining the upper maxillectomy with a frontotemporal
craniotomy provides intradural access to the anterior and
middle cranial fossae, the frontal and temporal lobes, and the
basal cisterns by the subfrontal, pterional, pretemporal, and
subtemporal routes (Fig. 5, L and Q). Removal of the greater
sphenoid wing and floor of the middle cranial fossa opens the
superior orbital fissure, foramina rotundum, ovale, and spi-

Superf. Sylvian V.,
Temp. Lobe

Cav. Sinus
Trigeminal Gang.
Petrous Bone

Gr. Petrosal N.
V3

Eustachian Tube
Mid. Meningeal A.

i 25 4
FIGURE 5. Q, the temporal lobe has been elevated, and the dura covering the frontal and temporal lobes and lateral wall of
the cavernous sinus has been opened.
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FIGURE 5. R, magnified view of the structures passing through the cavernous sinus, superior orbital fissure; and the foramina
rotundum and ovale, The oculomoior, trochlear, and ophthalmic nerves are exposed in the laferal wall of the cavernous
sinus. The supraclinoid portion of the internal carotid artery is exposed above 1he tentorial edge.

nosurn, and it accesses the lateral wall of the cavernous sinus
(Fig. 5, M-R). Drilling the base of the pterygoid plate exposes
the pterygoid canal inferomedial to the foramen rotundum,
Entry to the sphenoid sinus is obtained by drilling its lateral
wall between the ophthalmic and maxillary nerves, or by
drilling the anterior part of the root of the pterygoid process
above the pterygoid canal. However, the space between the
pterygoid canal and foramen rotundum is limited (Fig. 55).
Continued extradural dissection to the posterior part of the
middle cranial fossa exposes the anterior surface of the pe-
trous temporal bone, the trigeminal ganglion in Meckel’s
cave, and the greater and lesser petrosal nerves in their

Sphenoid Sinus

Ethmoid Sinus
Infraorbital N—

Gr. Palatine N.

Eustachian Tube
Pharyngeal Recess

grooves on the floor of the middle fossa, Drilling the apex of
the petrous temporal bone behind the petrous carotid with
opening of the dura accesses the anterolateral aspect of the
upper brainstem, although the exposure is very limited. An-
terior transposition of the petrous carotid is required to reach
the central part of the clivus from this lateral exposure. The
lateral access is best suited to exposing lesions at the petro-
clival junction rather than those cenirally located in the clivus.

Lower maxillectomy

The lower maxillectomy, with removal of the clivus and
anterior elements of the upper cervical vertebrae, provides

CNIV
V2

Gr. Petrosal N.
Less, Petrosal N.
Va

Vidian N,

Mid. Meningeal A.
Eustachian Tube
Clivus
Auriculotemporal N.
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FIGURE 5, §, the lateral wall of the sphenoid sinus between the ophthalmic and maxillary nerves, and above and below the

anterior part of the vidian nerve, has been opened to expose a well-pneumatized sphenoid sinus. The greater and lesser
petrosal nerves {the former behind) cross the upper surface of the petrous temporal bone. The vidian nerve, formed at the
edge of the foramen lacerum by the union of the greater and deep pefrosal nerves, runs forward through the pterygoid canal
in the base of pterygoid process to reach the pterygopalatine ganglion in the pterygopalatine fossa.
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FIGURE 6. Exposure along the medial maxilla and orbit. A,
the left paranasal incision extends to the lower edge of the
eyebrow. The flap has been reflected using subperiosteal dis-
section to expose the maxillary frontal process and the
attachment of the medial paipebral ligament. A., artery;
A.LC.A,, antercinferior cerebellar artery; Ant,, anterior; Br,,
branch; Car., carotid; For,, foramen; Gang., ganglion; Gr.,
greater; Inf., inferior; Intracav., intracavernous; Laf., Tateral;
Lig,, ligament; M., muscle; Med., medial; Mid., middle; N.,
nerve; Post,, posterior; Proc,, process; Sup., superior,

reasonable intradural access to the front of the pons, the
medulla, and the cervical spinal cord above C4 as well as the
basilar and vertebral arteries (Fig. 4, P-S}. The vital structures
that provide the Jateral limits to the extradural bene removal
and the intradural exposure include the petrous and intracav-
ernous carotid, especially the artery on the ipsilateral side; the
abducent nerve in Dorello’s canals, particularly the contralat-
eral nerve located at the anterosuperior end of the petrous
apex; and the hypoglossal canals and occipital condyles.
Opening the basilar venous plexus, which crosses behind the
upper clivus and the posterior wall of the sphencid sinus,
may result in profuse hernorrhaging.

DISCUSSION

Among the various anterior routes to the central cranial
base, the route most frequently selected for lesions involving
the lower clivus and adjacent vertebral bodies has been the
transoral approach (12, 13). The upper and middle portions of
the clivus are also accessible by the Le Fort I transverse
maxillotomy, and the additional median section of either the
hard or both the hard and soft palates increases the clival
exposure, although Cocke and Robertson (9) and Cocke et al.
(10) conclude that the unilateral maxitlectomy provides a
more extensive exposure than some bilateral approaches,
such as the Le Fort I (1, 4, 23, 28). The hemimaxillectomy
approach described by Hernandez-Altemir (16) accessed both
the transmaxiltary and transoral routes. Subsequent modifi-
cations and extensions have provided added exposure of both
the central and the lateral cranial base, permitting en bloc
excision of large neoplasms by selecting and combining the
osteotomies on the basis of the extent of disease (7, 8, 10, 15,
18, 19, 21}).

The osteotomies for completing the upper and lower max-
illectomy approaches are divided into four basic units: max-
illary body, orbital rim, hard palate, and zygomatic arch; and
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FIGURE 6. B, the medial palpebral ligament has been
divided and retracted laterally fo expose the lacrimal canalic-
uli and the underlying lacrimal sac, which sits in the nasolac-
rimal groove,

three extended units: coronoid process, pterygoid process,
and frontotemporal craniotomy {Fig. 3). The maxillary sinus is
a core space for these approaches through which the retro-
maxillary area can be reached without violating any vital
structure, although the transantral route alone provides very
limited exposure (11). Removal of the medial orbital rim
provides access to the ethmoid and frontal sinuses, cribriform
plate, and the anterior face of the sphenoid sinus through the
medial orbital route as in the lateral rhinotomy or medial
maxillectomy approach; however, temporary sectioning of the
medial pajpebral ligament and the nasolacrimal duct usually
is necessary {27). If the osteotomy involves the lower orbital
rim and floor, the infraorbital nerve must be transected. A
palatal osteotomy combined with a cut through the maxillary
body below the orbital floor enables transmaxillary access to
be combined with transoral access, and increases the anterior
exposure of the central cranial base. Zygomatic arch osteot-
omy facilitates the lateral exposure of the upper part of the
infratemporal fossa and the middle cranial fossa by allowing
reflection of division of the temporalis muscle. Transection of
the coronoid process opens the lateral aspect of the infratem-
poral fossa and allows early exposure of the maxillary artery
for control of bleeding, which is commen during the maxillary
osteotomy. The sphenoid pterygoid process separates the central
from the lateral cranial base and blocks anterolateral access to
the central cranial base. Removing the pterygoid process pro-
vides exposure extending from the central te the lateral cra-
nial base and allows for wide anterolateral access to the clivus
and upper cervical spine. The frontotemporal craniotomy,
when combined with an orbitozygomatic osteotomy and re-
moval of the floor of the middle cranial fossa, provides lateral
access to the cavernous sinus, the sphenoid sinus, and the
petrous apex extradurally, and the frontal and temporal lobes
and the basal cisterns intradurally.

The lower maxillectomy is performed by a combination of
osteotomies through the maxillary body, the hard palate, and
the pterygomaxillary junction, and it may be extended by cuts
through the pterygoid and coronoid processes {Fig. 3A).
Through a combination of the transmaxillary, transnasal,
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Frontal Bone
Maxilla Frontal Proc:

Med. PalpebraiLig.
Nasolacrimal Groove

Mid. Nasal Concha

Mid, Nasal Meatus

Nasal Septum

transoral, and transpalatal routes, this approach offers excel-
lent upwardly directed anterior access to the central cranial
base, as well as anterolateral access to the lateral cranial base
after removal of the coronoid process. The structures accessed
by this approach in the central cranial base include the nasal
cavity, the lower surface of the cribriform plate, the nasophar-
ynx, the ethmoid and sphenoid sinuses, the optic canal, the
pituitary fossa, the medial cavernous sinus, the entire clivus
and the upper cervical spine to C4 extradurally, the pons, the
medulla, and the upper spinal cord, and the whole length of

Frontal Bone

Maxilla Frontal Proc.

Med. Palpebral Lig.
Naseclacrimal Groove

FIGURE 6. D, the
medial wall of the
orbit, which is formed
by the lacrimal and
ethmoid bones, has
been exposed. Dividing
the lacrimal sac or
nasolacrimal duct and
the anterior and poste-
rior ethmoidal arteries
and nerves allows lat-
eral retraction of the
orhital contents to
expose the medial
orbital wall as far pos-
terior as the orbital
apex and optic canal.

Mid. Nasal Concha
Nasal Septum

Mid. Nasal Meatus

Ini. Nasal Coricha

FIGURE 6. C, the anterome-
dial maxilla has been opened
to show the relationship
among the nasal cavity, maxil-
lary sinus, and nasolacrimal
duct. The part of the maxil-
lary frontal process to which
the medial palpebral ligament
attaches has been preserved.
The inferior concha is a bone
that projects mediatly and
inferiorly from the maxilla,
The majority of ihe maxillary
sinus is situated lateral to the
inferior meatus; however, the
sinus opens into the middle
meatus.

Ant. Ethmoidal A.
Ethmoid Bone
Lacrimal Bone

Med. Palpebral Lig.
Lacrimal Sac

Nasolacrimal Duct

Intracrbital N. & A,

Inf. Nasal Concha

Maxlltary Sinus
In{. Masal Meatus

the basilar artery and the vertebral arteries intradurally. In the
lateral cranial base, the structures accessed by this approach
include the pterygopalatine and infratemporal fossae and the
parapharyngeal space and its poststyloid region. This ap-
proach includes neither osteotomy in the orbital rim or zygo-
matic arch nor cranictomy, and it preserves the facial and
infraorbitai nerves, nasclacrimal duct, and the medial palpe-
bral ligament. The entire ethmoid sinus, as well as the roof of
the nasal cavity including the cribriform plate, can be reached
by the lower maxillectomy without an additional osteotomy

Ant. Ethmoidal N. & A,
Post. Ethmoidal N. & A.

Lacrimal Bone

Ethmoid Bone
Orbital Plate

Nasolacrimal Canal

Infraorbital M. & A.

Inf. Nasal Meatus

Maxillary Sinus
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FIGURE 6. F, the
medial part of the
posterior maxillary wall
has been removed to
expose the
pterygopalatine
ganglion, which is
located behind the
Post. Ethmoid $inus  sinus in the medial part
of the pterygopalatine
fossa and in front of the
sphenoid pterygoid

For. Rotundum process and pterygoid

Zygomatic N. canal, The maxillary

\éz lonic B nerve eniers the
anglionic Br. .

VAR ®r pleopin o

Marxillary A. B

rotundum, which is
located lateral and
supetrior to the
pterygoid canal, and it
communicates with the
pterygopalatine
ganglion by ganglionic
branches. The
pterygopalatine
ganglion and related
SRR branches, including the

Infraorbital N. & A.

Lat. Pterygoid M,
Maxillary Sinus

Gr. Palatine N. & A.

sphenopalatine, greater and lesser palatine, orbital, and pharyngeal branches, usually are located behind the maxiilary artery,
which has been retracted downward. The greater palatine canal descends along the posteromedial wall of the maxilla in the
groove between the maxilla and the palatine perpendicular plate. The pharyngeal orifice of the Fustachian tube hugs and is
attached to the posterior edge of the medial pterygoid plate. The maxillary artery enters the pterygopalatine fossa by passing
through the pterygomaxillary fissure. it gives rise to numerous branches, including the infraorbital, posterosuperior alveolar,
sphenopalatine, greater and lesser palatine, and vidian arteries, which usually are located in front of the pterygopalatine
ganglion and its branches. The medial and inferomedial orbital walls also have been removed to expose the posterior ethmoid

air cells and the anterior face and ostium of the sphenoid sinus.

of the medial or inferior orbital rim. A maxillotomy pedicled
either on a palatal or cheek flap is preferable, if possible, to
maxillectomy because the pedicle aids in preserving blood
supply to the maxilla and teeth (6, 8, 10, 16). The sublabial
midfacial degloving technique eliminates the facial scar, al-
though the exposure is limited if the oral cornmissure is small,
and it may not provide the more extensive access obtained
with the Weber-Fargusson incision (9).

The upper maxillectomy, accomplished by a combination of
osteotomies through the maxillary body above the alveolar
process, lower orbital rim, and zygomatic arch, and extended
by cuts through the base of the pterygoid or coronoid pro-
cesses, provides a more lateral route to the central and lateral
cranial base, It may be combined with a frontotemporal cra-
niotomy for intracranial exposure (Fig. 3B}, In this study, the
structures adequately exposed by this approach in the central
cranial base included the nasal cavity, the lateral and inferior
aspects of the orbit, the posterior ethmoid sinus, the nasophar-
ynx, the sphenoid sinus, the lateral cavernous sinus, the entire
clivus, and the C1 anterior arch extradurally, as well as the
anterolateral aspect of the lower brainstem and upper cervical

cord intradurally; and in the lateral cranial base, the pterygo-
palatine and infratemporal fossae, the parapharyngeal space
and its poststyloid area, the anterior and middle cranial fos-
sae, and the petrous apex extradurally. This approach also
provides intradural access by the subfrontal, pterional, pre-
temporal, and/or subtemporal routes to the areas below the
frontal and temporal lobes and to the basal cisterns. An ad-
ditional osteotomy in the medial orbital wall allows for ante-
rior midline access to the entire ethmoid sinus, cribriform
plate, and anterior aspect of the sphenoid sinus.

The lateral approaches, such as the preauricular subtemporal /
infratemporal approach and the Fisch Type C postauricular ap-
proach provide lateral access to the cranial base, including the
infratemporal fossa, petrous apex, clivus, nascpharynx, and
sphenoid sinus without facial incisions. However, they provide
lirnited access to the ceniral cranial base, and anterior midline
access is severely restricted compared with the more anterior
route through the maxilla (14, 24). The Fisch Type C approach
also requires facial nerve transposition, which often resuits in
temporary or permanent facial weakness. A palatal osteotomy is
net included in the upper maxillectomy; however, it can be
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FIGURE 6. F, the
approach has been redi-
rected toward the mid-
line to expose the pos-
terior nasopharyngeal
wall. The anterior face
of the sphenoid sinus
has been opened to
expose several septa
within the sinus, Access
to the central cranial
base is limited bilater-
ally by the pterygoid
processes and the Fusta-
chian openings into the
nasopharynx along the
postetior edge of the
medial pterygoid plates.
The sphenopalatine
artery sends branches
across the face of the
sphenoid, which may
result in troublesome
bleeding when the face
of the sphenoid is
opened,

Pituitary Gland

Intracav. Car. A.

Sphenoi Sinus

Mid. Nasal Goncha

Clivus

Pharyngeal Tubercle
Inf. Nasal Concha
Eustachian Tube

Longus Capitis M.
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Sphenold Septa
Sphenoid Sinus

Mid. Nasal Concha
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Post. Nasopharyngea! Wall
Eustachlan Tube.
Inf. Nasal Concha
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Maxillary Sinus
Eustachian Tube
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Pterygopalatine Gang.
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Pterygopalatine Gang.
Sphenopalatine A,

Infraorbital N, & A.

Med. Pterygoid Plate
Maxillary Sinus
Gr. Palatine N. & A.

Hard Palate
MNasal Floor

FIGURE 6. G, the sphe-
noid septi and the anfe-
rior sellar wall have been
removed to expose the
pituitary gland, The naso-
pharyngeal mucosa has
been opened in the mid-
line, and the longus capi-
tis attachments to the
lower half of the clivus
have heen reflecied later-
ally in preparation for
clival opening.
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intracav. Car. A.

Basilar A,

Pierygopalatine Gang.

Infraorbital M. & A.

Maxillary Sinus
Gr. Palatine N. & A,

Med, Pterygoid Plate

"FIGURE 6. H, the clivus and dura have been opened to expose the anterior pontine and medullary surfaces and the basilar
artery. The exposure is limited bilaterally by the intracavernous carotid arteries, the pterygopalatine ganglion, the medial
pterygoid plates, and the Eustachian tubes. Further posteriorly, if the pterygoid process and the medial part of the Eustachian
tube are resected, the exposure is limited by the cervical carotid arteries, the jugular foramen, and the hypoglossal canals.

combined, as in the lower maxillectorny approach, to gain
greater access to the central cranial base.

The lower maxillectomy provides more anterior and infe-
rior access to the cranial base, whereas the upper maxillec-
tomy approach yields a more lateral and superior opening.
However, these two techniques are complementary and their
osteotomy units can be combined to provide a wider expo-
sure. The upper maxillectomy potentiaily can be combined
with even more extended procedures such as the presigmoid
transpetrosal approach posteriorly, the midline mandibular
osteotomy inferiorly, and/or contralateral transfacial access
{17, 21). Exposure from the upper clivus down to the level of
C4d can be achieved by the transmandibular approach alone;
however, from our preliminary examination, it is improbable
that the median mandibulotomy improves the exposure
achieved by the lower maxillectomy approach (5, 20).

Disadvantages and complications associated with these ap-
proaches include facial scarring, transection of the infraorbital
nerve and the temporal branch of the facial nerve, impaired
lacrimal drainage, medial canthus and dental misalignment,
Eustachian tube dysfunction and serous otitis, disturbed mas-
tication, facial deformity, and temporal depression secondary
to the use of temporalis flap. The facial incisions usually do
not irreversibly sacrifice any structure of functional and es-
thetic importance (8, 16, 19). The lower conjunctival incision
overcomes the problems of visible infraorbital scar, ectropion,
and lymphedema (19, 22). A peripheral neurorrhaphy after
transection of the temporal branch of the facial nerve usually
results in recovery (19). Reconstruction of the infraorbital

nerve, placement of nasolacrimal stents, reapproximation of
the medial palpebral ligament, placement of ventilating tubes
in the Eustachian tube, and careful manipulation of the os-
teotomies in the maxilla, zygoma, and possibly the mandib-
ular coronoid ot condylar processes aid in minimizing per-
manent side effects,
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COMMENTS

The authors present another article that over time will
become a classic in a long line of works from Professor Rhoton
and his laboratory. These approaches are relatively unfamiliar
territory to the majority of neurosurgeons. An article such as
this goes far in enhancing our understanding of the anatomy
in the infratemporal fossa and retropharyngeal region.

Both approaches presented provide good alternatives to a Fisch
Type C approach, because with these approaches fadial nerve mo-
bilization is unnecessary. At a minimum, temporary facial nerve
morbidity is expected with the Fisch Type C procedure, The lower
subtotal maxillectorny approach is best suited to the treatment of
extradural lesions. There are certainly alternatives for lesions that
are also located intradurally and that do not traverse the oro- and
nasopharyngeal spaces. 1 use every possible mears to avoid travers-
ing the oropharyngeal space to reach the intradural compartment.
The reader should keep in mind that a communication between the
oropharynx or nasopharynx is also possible using the upper ap-
proach presented here. When using this type of approach for an
invasive cancer in the infratemporal fossa, there can be extension to
the upper airway and violation of this region during surgery. Com-
municaticn is then possible to the intradural compartment, if the
tumor extends intracranially and is resected from that compart-
ment. If the upper airway does come into commurication with the
intracranial compartment, it is prebably best to perform some type
of airway diversion procedure fo prevent a tension pneumocepha-
has, This can be accomplished either by trachecstomy or tempo-
rarily by passing nasal airways.

Hitotsumatsu and Rhoton have presented a very detailed
and useful monograph on the anatomy of the subtotal max-
itlectomy approaches. This will be added to the body of work
that Dr. Rhoton has provided, which 1 consider a primary
reference for contemnporary ¢ranial base surgery.

]. Diaz Day
Los Angeles, California

This excellent artidle is an anatomic study of upper and lower
subtotal maxillectomy approaches to the cranial base, Readers must
understand the division between anatomic studies and clinical ex-
perience, Anatomic studies form the basis of a surgical approach or
allow the surgeon to refine the operatior; however, they do not
provide actual information regarding issues such as intraoperative
bleeding, postoperative complications, and healing, During maxil-
lectomy exposure, bleeding from the pterygoid venous plexus can
be significant. If the internal carotid or extracranial vertebral arteries
become exposed to the nasopharyngeal secretions, rupture of the
artery can occur postoperatively as a result of infected arteries. If the
dura mater is breached, postoperative cerebrospinal fluid leakage
and infection may be difficult to control. Postoperative trisnwas, soft
tissue and bone loss with facial deformity, and numbness of the
teeth also may be observed after maxillectomy exposure. Before
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using these complex cranial base exposures in their practice, sur-
geons would be well advised to observe other surgeons who per-
form these operations commonly.

Laligam N. Sekhar
Sajjan Sarma
Annandnle, Virginia

Hitotsumatsu and Rhoton provide a detailed anatomic de-
scription of transmaxillary approaches to the cranial base and
the infratemporal and pterygopalatine fossa in particular.
However, as the authors mention, these approaches may
carry considerable side effects related to dental occlusion,
lacrimal function, and so forth. Any such approach requires
considerable experience and should be undertaken by cranial
base teams with interdisciplinary cooperation of neurosus-
geons, otorhinolaryngologists, and maxillofacial surgeons.

My concern with such demanding cranial base approaches
always centers on the right indications for use. Certainly, a
wide exposure of the cranial base is provided with the ap-
proaches described here. However, when do we really need
such extensive approaches? Surgeons with littte experience
may be tempted to “overexpose” a lesion and subject the
patient to unnecessary visks. In most instances, we can use
much simpler techniques, such as a transethmoidal or pteri-
onal approach to follow the disease into the neighboring
structures. In those patients in whom a transmaxillary ap-
proach is indeed indicated, this article by Hitotsurnatsu and

Unilateral Subtotal Maxillectomy 1453

Rhoton will be of fundamental importance for understanding
the microsurgical anatomy of this region.
Madjid Samii
Hannover, Germany

This article contains beautiful pictures that the authors must
have expended great effort to obtain. It is worthwhile not only
for neurosurgeons, but also for maxillofacial surgeons and head
and neck surgeons. The current anatomic presentations on the
transmaxillary approach have differed because the maxilla oc-
cupies a large space in the face. In this article, the approach was
classified into two categories: the lower and the upper maxillary
approaches. The lower approach covers the same surgical area
as the Le Fort I approach. The upper approach covers a wider
area, which is accessed around the orbit, According to the au-
thors, the upper maxillary approach was more manageable if
divided into medial and lateral approaches. Because the deep
craniobasal structures are clearly separated by the remarkable
wall consisting of the pterygoid plates, the Eustachian tube, and
the attached muscles, it is difficult to obtain a combined surgical
field from the pharynx to the infratemporal fossa, as shown in
Figure 4H-S, without incurring a loss of function. Figures 5 and 6
demonstrate more practical anatomy, presented clinically by the
transfacial approach and orbitozygomatic infratemporal ap-
proach, respectively.

Takeshi Kawase
Tokyo, Japan
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{Dr. Aznar)

Servicio de Cirngia Oral y Maxilolacial
Jele: Di. K. Herndndez Altemir

UN CASO DE ANGIOFIBROMA JUVENIL GIGANTE DE CAVUM
INTERVENIDO POR LA TECNICA DE DESARTICULACION
TEMPORAL PEDICULADA A MEJILLA DE MAXILAR SUPERIOR

Por el Dr. . HERNANDEZ ALTEMIR

Con la colaboracion de los Dres: Bandrés®, Contin**, Dehesa® %%, Farrandez** *+
Gomexz Perin ¥ * % %% Marl{nez Tellpk# &&=, Rived**s wxx+
Licar¥d *f &k v Valerp**r ek ki x

L publicar este caso clinico, se debe fundamentalmente a dos causas.
una la de tratarse de un caso de angiofibroma de cavum de grandes
Zimensiones y que se hacia aparente, como ya veremos, en diversas
“rvlones de muy dificil accesibilidad quirargica y a que si se hubiera
~ttervenido por las técnicas hasta ahora descritas, hubiera exigido mu-
iaciones de estructuras importantes de los maxilares SUpEriores, naso-
salatinas y dentarias. :
Precisamente el autor de este articulo ha desarrollado en cste caso
iinico, su tecnica de Desarticulacion temporal pediculada a mejilla del
axilar superior (es) como via de abordaje transfacial a las regiones
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Jfundamentalmente retromaxilares y para otras indicaciones y que se
encuentra pendiente de presentacién en ¢l seno de la Real Academia de
Medicina de Zaragoza, dentro del curso actual. Quizd se trate de una de
las técnicas menos cruentas y mutilantes que se han descrito para el tra-
tamiento de los angiofibromas gigantes de cavum y que ademds ofrecc
otras posibilidades, para el tratamiento guirirgico de otro tipo de pa-
tologfa y que no describo aqui, aungue no quiero dejar de resaltar, el
magnifico campoe quirurgico que con la misma se obtiene para acceder a
los espacios retromaxilares, cigomdtico malares, plerigomaxilares, ca-
vum y seno esfenoidal, suelo de Orbita, etc. La técnica tiene algo que
ver con mis téenicas de diseccidon radical de cuello, en el sentido del
abordaje en profundidad y despegando al minimo los tejidos blandos a
un lado y otro de fa incision.

Surgtd también con la idea fundamental, no sélo de conseguir un
campo operatorio adecuado, sino con el fin de no determinar mutila-
ciones ni secuclas importantes en los enfermos con angiofibromas gigan-
tes de cavum y espacios adyacentes y conseguir su extirpacion completa
con menos riesgos hemorragicos al controlar mejor las estructuras de-
bido a la gran exposicion y accesibilidad al campo quirrgico que con la
mencionada técnica se consigue y que permite operar practicamente a
cielo abierto.

Material y métodos

F.D.S. Varén de 14 afios, que desde hace varios meses y s6lo con el
antecedente de dos epistaxis de no mucha entidad a nivel dc fosa nasal
derecha, que fueron tratadas por ¢l otorrinolaringélogo de guardia me-
diante cauterizaciones a nivel del tabique y que s¢ asociaba a rinorrea
abundante, es remitido al Servicio de Cirugia Oral y Maxilofacial por su
estomatdlogo refiriendo procesos inflamatorios y de tumefaccion de
region parotideomaseterina derecha, de cinco meses de evohicion, que
cada vez eran mds frecuentes, quedando entre cuadro y cuadro inflama-
cibn remanente, A la mspeccidn se observa aumento de volumen de 1a
region parotideomaseterina v yugal derecha, la expresion parotidea no
deja ver la salida de saliva a nivel del orificio parotideo. Adenopatia su-
bdngulo mandibular de ese mismo lado. La clinica s¢ fue haciendo con
alguna celeridad mds aparente a nivel de fosas nasales, aunque més en
fosa nasal derecha y con ciertas fases de intermifencia que le permitian
respirar mejor. Termino produciéndose obstruccion priacticamente total
de ambas fosas nasales, un gran aumento de volumen de la regidon tém-
poroparotidea y yugal derecha, que determinaba dificultades para [a
masticacion y oclusion, originandose dectibito a nivel de mucosa yugal
de molarcs posteriores, que ocasionaba dolor y trismo progresivo. El
examen de fosa nasal derecha y cavum puso de manifiesio la presencia
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Zz una masa, que no era excesivamente aparente y modificada en su as-
rzcto a nivel de fosa nasal derecha probablemente por ¢l proceso infec-
ivo e inflamatorio concomifante. El estudio panordmico mostraba da-
as de diffcil valoracidon, destacando principalmente la disminucién de
‘2 transparencia maxilar y nasal y la normalidad de las estructuras alveo-
:osdentarias. Las radiografias convencionales y el estudio tomogrifico,
ronfan en evidencia veladuras de gran amplitud y asi en el seno esfenoi-
Zal se podia observar una amplia pérdida de su transparencia, sobre
odo en su porcidn anterior, a nivel de regién etmoidal derecha, cavum,
fosa nasal y seno maxilar existian también modificaciones de su per-
~neabilidad y contenido aéreo. La termografia facial ponfa cn evidencia
in gradiente de 1,5 grados mas en el lado afecto, con respecto a su ho-
monimo contralateral v aumento de la red vascular. Sin duda fue el
scamner, el que dio la verdadera medida y localizacién del tumor, como
=1 lector puede observar en la iconografia adjunta, la masa ocupaba la
rzgidn pterigo y retromaxilar, la regidén cigomatico malar, el seno maxi-
lar. las fosas nasales, el etmoides, el suelo de 1a 6rbita, el cavum, la rino-
“aringe, el seno esfenoidal, la regidn yugal y paraparotidea y temporal,
=l septum nasal aparecia desplazadoe, todo ¢n el lado derecho y mediofa-
sial de la cara. El estudio arteriogridfico (Dra. Valero) scgin técnica de
Seldinger de la carbtida interna y externa derecha era expresivo de la
signjenfe manera: territorio de la cardtida externa: tumoracién irrigada
cor la arteria facial transversa, palatina ascendente y maxilar interna.
Territorio de la cardtida interna: tumoracién irrigada por la arteria of-
téimica y ramas intracavernosas, la tumoracion, refierc el informe, es de
aran volumen y muy ricamente vascularizada.

Si bien en un principio el diagnostico no fue ficil, se debié funda-
mentalmente a dos hechos, el primero, el que hacfa muy pocos dias que
habia sido explorado cuidadosamente por el otorrinolaringdlogo de
guardia, tanto a nivel de cavam, como de fosas nasales, sin sospechar
nada tumoral y ofro y que se relaciona con lo anteriormentc dicho y es
Jque la clinica era més aparente a nivel de region yugal y cigomiticoma-
lar y temporal. Se plantearon en principio bidpsias a nivel yugal, una de
las cuales hizo sospechar proceso vascular (Dr. Dehesa), si bien la pro-
gresiva obstruccidn nasal y las imdgenes radiograficas y la cvolucion,
como no, fueron lo que nos llevaron a sospechar un angiofibroma de
cavum, plantedndose con las precauciones debidas y bajo anastesia gene-
ral una biopsia de cavum {Dr, Contin), obteniéndose una imagen anato-
mopatologica compatible con angiofibroma de cavum. Con este diag-
nostico y puestos en contacto con el Dr. Ferrandez, endocrindlogo, se
nrocedié a instaurar un tratamicnto preoperatorio de tipo hormonal, a
base de testovirén, durante unas dos scmanas, no observdndose ningiin
tipo de remision, tal vez cn esa ctapa la ¢linica se hizo aun mds apa-
ratosa.
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Dadas las conexiones del tumor descrito, con c¢l sistema arterial de-
pendiente como vimos en la carétida externa principalmente y de la
cardtida interna del lado derecho, se valord con el Servicio de Neuro-
cirugia (Dres. Ucar, Gomez Perun) asi como con ta Seccidon de Neutora-
diologia la posibilidad de realizar algin tipo de embolizacién arterial
‘preoperatoria, como preconizan algunos autores, desestumdndose por-
los ricsgos que la misma podia determinar y los pocos beneficios téc-
nicos que guizd podrian conseguirse. Sin ofras opciones, se determind
por parte de este Servicio de Cirugia Oral y Maxilofacial, el control in-
traoperatorio de la cardtida primitiva, asi como la externa e intemna. El
paciente fuc antes convenientemente estudiado desde el punto de vista
general, disponiende de un deposito de sangre que cstimamos en princi-
pio de 12 unidades.

Se comenzd con intubacion orotraqueal, seguida de traqueotomia,
ya que las secuencias quirirgicas que cran preciso seguir, asi lo aconseja-
ban. Hecha pues la traqueotomia, se rcalizo el control de los vasos caro-
tideos derechos, para seguir con la téenica de "Desarticulacion temporal
pediculada a mejilla del maxilar superior como via de acceso transfacial
a las regiones fundamentalhnente retromaxilares” donde se ubicaba gran
parte de fa tumoracion del caso que nos ocupa. Una vez desarficulado y
rechazado el maxilar superior derecho que quedaba pediculado a la me-
jilla por los tejidos yugales, s observd que el tumor aparecia ficilmente
distinguible del resto de las estructuras tanto 2n lo que hace referencia,
como no, a las partes duras, sino también a las blandas y asi se pudo
comprobar que el tumor de consistencia firme, se encontraba dispuesto
de forma mamelonada tipica, alredédor, encima, dentro y entre tejidos
y cspacios tales como [a region retromaxilar y pterigomaxilar, la region
etmoidal, el cavum, el seno esfenoidal, 1a fosa nasal derecha, la rinofa-
ringe, ¢l suelo de la &rbita, la regidn temporal, la cigomadticore fromalar,
la regidn pterigomandibular y premaseterina, por seitalar las mds carac-.
terizables. En cuanto a la enucleacion, el tumor se dejaba mdependizar
con cierta facilidad de las estructuras, si bien en algunas zonas se enre-
daba de manera mds firme, como era el caso del espacio rinofaringco y
coanal e incluso a nivel del cavum, donde con diseccion roma unas
veces vy otras a punta de tijera sc pudo ir obteniendo una pieza unica de
150 gramos de peso exangile y que representaba la totalidad del tumor,
ya que los espacios eran facilmente explorables. Llamaba la atencion a
nivel de seno esfenoidal, que aparecia ampliamente abierto, el que te-
nia unas dimensiones presumiblemente mayorcs de lo habitual en cuan-
to a su capacidad o volumen y que se logré oportunamente en las zonas
que se rclacionaban con el tumor extirpdndose con pinza gubia frag-
mentos Oseos a su nivel. S6lo se produjo hemorragia moderada a nivel
de region pterigomaxilar que se controld con medidas locales a cielo
abierto, como la técnica permife, La exéresis del tumor exigié ademas
de la luxacién del maxilar superior derecho [a apertura de la mucosa de
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.+ pared externa de la fosa nasal derecha y la seccidn del nervio suborbi-
itio que impedia la “rotacion” ficil del maxilar superior en su fase de
Zzsarticulacion. Hecha la extirpacion sc procedid a la reconstruccion
-Dres. Rived y Bandrés), se colocaron los taponamientos pertinentes a
nivel de seno esfenoidal, fosa nasal derecha y seno maxilar devolviendo
mementos antes la contmuldad del nervio suborbitario, al mismo tiem-

o0 que se procedia a fijar o por que no a articular el maxilar superior

ierecho. a su emplazamiento habitual, ayudindonos de puntos de osteo-
sintesis, ast como de una ferulizacién intermaxilar y sutura de las partes
"’andaq incindidas en el desarrollo de la técnica descrita y que no ex-

*ifco con detalle ni otras posibles aplicaciones, todavia en estudio y por
<er motivo de otro trabajo cspecifico sobre mi técnica de “Desarticula-
sion temporal pediculada a mejilla del maxilar (es) superior (es) como
via de acceso transfacial a las regiones fundamentalmente retromaxi-
‘ares y para otras indicaciones” y asf no hacer exhaustiva la presenta-
cién del caso clinico que presento. Terminada la intervencién ¢l pacien-
12 es remitido a la UVI, donde le Onico rescfiable fue una atelectasia de
pulmén izquierdo por intubacion selectiva del bronquio COITESPON-
diente durante el traslado de quiréfano a dicha Unidad y que se resolvié
de la forma habitual en estos casos. Permanece con traqueotomia y ali-
mentacion por sonda nasoesofdgica durantc ocho o diez dias, retirdn-
Jose dentro de este perfodo los taponamicntos y el punto de tarsorrafia,
Jque mantendremos por mds tiempo en los proximos casos a fin de evitar
cierfo grado de ectropion en el pdrpado inferior. Se mantiene cl bloque
intermaxilar durante seis semanas aproximadamente.

El informe del resultado anatomopatoldgico (Dra. Martinez Tello)
vs el siguiente: Descripeion macroscopica: Se recibe una pieza de mor-
fologfa irrcgular que pesa 150 gramos v mide 11 x 8 x 4.5 cms. La
superficte externa es multilobulada v de color blanco grisdceo, surcada
por vasos congestivos. La superficic del corte es homogénea, de colora-
cion parduzea y punteado rojizo, alternando con otras de coloracion
blanco grisdcea. La consistencia es firme pero eldstica. Descripcion mi-
croscopica: Se observa una neoformacion mesodérmica constituida por
vasos de diferentes tamafios fuertemente congestivos, en el seno de un
eslroma fibroso, en dreas laxo en otras denso. La proliferacion vascular,
aunque cn algunas dreas es abigarrada no muestra signos de malignidad.

Resultados obtenidos

Los controles radiogrdficos postoperatorios como la observacion cli-
nica no aportan datos resefiables, pudiéndose coasiderar que estamos
anfte una evolucidn favorable, no s6lo en el sentido de posible recurren-
cia del tumor (se extirpé bajo vision directa en una picza tdnica), sino
también en el sentido reconstructivo v funcional, con una correcta rela-




46 ESTOMA, VOLUMEN LI, 1982, NUMLERO )

cion intermaxilar y con la sospecha clara de la vitalidad de las piezas
dentarias del maxilar desarticulado temporalmente. S6lo cierto grado de
ectropion a nivel de pdrpado inferior.

Figs, 1,2, 3,41 Aspecto preoperatorio.




ANGIOFIRROMA JUVENIS.

=5 .’3-“—“*'-: .

ik

Fig. 5: Pubertad aceleradd con aumento del tamafio del pene,

—~ 47

0




48

ESTOMA, VOLUMEN ), 1982, NUMERO |

Figs. 6,7, 8: Termografias.
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Fig. 26 Fig. 27

Fig. 28 Fig. 29

Figs. 26, 27: Pieza {inica operatoria. Peso 150 gramos. Huellas debidas a fallo
méquina de revelado.

Figs. 28, 29 Imidgenes histopatolégicas - angiofibroma.
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L Postoperatonio. Todavia {eralizado.
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Conclusiones

Con la técnica de desarticulacion temporal pediculada a mejilla del
waxilar superior en este caso simple y derecha, como via de acceso
sransfacial a las regiones fundamentalmente retromaxilares, se consigue
~.na via de acceso de gran interfs a otras regiones tales como la zona
.7 rerigoidea v retropterigoidea, cavum, seno esfenoidal, fosa nasal, suelo
=rhita, cigomatico malar, clivus, etc., y que estimo ha sido de gran utili-
Z2d en este caso concreto de angiofibroma gigante juvenil de cavum.
También debo resefiar que no ha sido preciso sacrificar con la men-
sionada téenica ninguna estructura maxilar ni dentaria y las pequenas
s2cuelas que puedan producirse creo que son facilmente recuperables.
La ligadura de la carétida externa no ha determinado de forma tan-
zible ninguna dificultad en la vitalidad de nuestro colgajo yugalmaxilar
ia préxima vez tal vez hagamos cxclusivamente control artcrial de
‘arma temporal, en lugar de hacer ligadura de entrada, es més, como el
campo que se obticne permite operar bajo vision directa, tal vez no sea
2reciso ni siquiera ¢f control de los vasos arteriales como fase previa a la
smposicién y extnpacion de este tipo de tumores.
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DESARTICULACION TEMPORAL PEDICULADA A MEJILLA

DEL MAXILAR SUPERIOR (ES) COMO VIA DE ABORDAIE

TRANSFACIAL A LAS REGIONES FUNDAMENTALMENTE
RETROMAXILARES Y PARA OTRAS INDICACIONES
(VIA MAXILOPTERIGOIDEA) UNA NUEVA TECNICA

Por el Dr, Don Francisco HERNANDEZ ALTEMIR

Jefe del Sesvicio de Cirugfa Oral y Maxilofacial
de la Ciudad Sanitaria José Antonio de Zaragoza

XISTEN territorios de dificil acceso a las técnicas quirirgicas y mu-

chas veces el llegar a ellos es a costa de mutilaciones o dafios de las
estructuras adyacentes, este hecho ocurre en nuestra especialidad cuando
se precisa explorar los espacios retromaxilares, pterigoideos, etmoidales,
la rinofaringe, el cavum, el seno esfenoidal, el clivus, ciertas regiones de la
base del crineo, sobre todo las situadas inmediatamente por detris de la
ap6fisis peterigoides, la region inferior de la érbita, los espacios parama-
xilares externos (regién pterigomandibular} e internos (fosas nasales y es-
tructuras adyacentes), pues bien con nuestra técnica la accesibilidad a es-
tas regiones se facilita enormemente y con la ventaja ademds, de hacerlo,
sin provocar dafios o mutilaciones irreparables de ningin tipo, pudiendo
emplearse el procedimiento con otros fines a los descritos y que mds ade-
lante apuntaremos y otro aspecto importante es que el procedimiento se
puede desarrollar simultdneamente a nivel de ambos maxilares, quedando
la parte media de la cara abierta como un libro y asi poder trabajar en su
profundidad, précticamente a cielo abierto.

Descripcion de la técnica

Paciente bajo anestesia general con intubacién nasotraqueal o tra-
queotomia previa, segln la patologfa a resolver. Tarsorrafia temporal,
con el paciente en decibito supino, La incisién previamente marcada se
extiende desde el bermellén del labio superior progresando casi vertical-
mente por el relieve externo que ofrece el filtrum del lado a intervenir

hasta el surco nasolabial donde se hace Rorizontal, para de nuevo rodean-

15
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do el ala de la nariz ascerider de forma tedricamente paralela e inmediata-
mente por encima del trayecto de la arteria y vena angulares sobrepasan-
do la comisura palpebral interna y respetdndola, para volver a hacerse
horizontal y tarsal hasta la unién cigomdtico-temporal, incurvindose lige-
ramente, A nivel de la fibromucosa alveolomaxilar serd precisa otra inci-
sion vertical que va desde el reborde gingival en su porcién media a bus-
car la incisién cutdnea que comprend{a Ia regién subsanal y rodeaba el ala
de la nariz. En su momento haremos la Gltima incisién que previa infil-
tracién de la fibromucosa palatina con un vasoconstrictor en la propor-
cion adecuada y dando conocimiento al anestesista, se extiende desde la
region gingivopalatina del canino o bictispide contralateral hasta la region
retrobuberositaria del lado a intervenir. Completada la incisién cutd-
‘nea, a la que hicimos referencia en primer lugar v que comienza seccio-
nando el labio superior, para a continuacion exponer las estructuras dseas
subyacentes, que existen a lo largo de la incisién cutdnea descrita, de for-
ma tal, que quedard expuesta la unién cigomaticotemporal, la pared late-
--ral externa e interna de la 6rbita, el suelo y reborde orbitario, siguiendo
la osteotomia dibujando lo que seria la ap6fisis frontal del maxilar hasta
las proximidades de la sutura frontomaxilar, inmediatamente por delante
de Ia cresta lagrimal anterior y la sutura nasomaxilar, para poner al descu-
bierto, mayor parte de la superficie total del hueso propio, hasta llegar a
la escotadura piriforme: aprovechando el momento, para despegar la mu-
cosa nasal, tanto a nivel del piso de la nariz, como en su cara externa, de
la forma méas amplia posible, para no herirla cuando completemos las os-
teotomias ¥ que de esta manera faciliten al quedar despegadas la disyun-
cibn maxilar. Expuestas ya, las superficies éseas, se inician las osteoto-
mias, que realizo con el siguiente orden: primero una vertical a niveldela
unidén cigométicotemporal, otra horizontal y media a nivef de 1a porcion
media del reborde orbitario externo que es seguida por una osteotomia
intraorbitaria situada a pocos milfmetros del reborde orbitario y que ex-
tendiéndose desde la pared lateral externa de ta drbita sigue el suelo de la
misma hasta la regién frontomaxilar, remedando 1a osteotomia el dibujo
de lo que serfa la apéfisis frontal del maxilar, una vez, eso si, que tene-
mos identificado el conductor lagrimal, 1a osteotomia desciende hasta la
porcién mas alta y lateral de la escotadura piriforme a lo largo de la
unidn nasomaxilar, aqui se interrumpe y es cuando se inicia la segunda
incisidn a la que hicimos referencia, esto es la gingivopalatina, que ya he
explicado y que permite el despegamiento de la fibromucosa palatina
desde la regidn gingivopalatina de la region bicuspidea contralateral hasta
la espina nasal posterior, sobrepasando con amplitud la zona, de tal mo-
do, que queda fdcilmente accesible la superficie palatina y paramedial del
lado a intervenir, permitiendo asi, que la siguiente osteotomia, que va
desde el vestfbulo alveolomaxilar a nivel de la region distal del incisivo la-
teral, puede desairoliarse hasta el reborde palatino posterior paralela y
yuxtamedialmente a la posicién tedrica del tabique nasal. La tercera y 1l-
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DESARTICULACION TEMPORAL PEDICULADA A MEJILLA DEL MAXILAR SUPERIOR (ES) 7
tima osteotomia aprovecha la incisién retrotuberositaria ¥ con escoplo
curvo se efectiia la disyuncién u osteotomia pterigomaxilar, Queda asi
dispuesto el bloque maxilar, para ser luxado con los medios habituales, A
nivel del suelo de la 6rbifa, inmediatamente por debajo v al traccionar
del maxilar, se deja ver el nervio suborbitario, que es preciso marcar e
identificar, para su posterior sutura, ya que hay que seccionarlo. Su mar-
caje o hacemos con un punto de seda atraumdtica en cada cabo, E}@ maxi-
lar luxado queda pediculado a la mejilla y su eje de giro tedrico, ha teni-
do lugar, a nivel de la sutura cigomaticotemporal. La irrigacién del pe-
diculo ¥ con ello del maxilar dependiente, tiene lugar a expensas entre
otras, de las arterias facial y facial transversa, como ramas mas importan-
tes, si bien el plexo vascular a nivel de la mejilla, es tan abundante y com-
plejo que dificilmente puede verse la zona exangiie, incluso ligando la
carétida externa del lado correspondiente. Antes de llevar a efecto, la dis-
yuncion maxilar y a nivel del agujero palatino posterior, se ha Ilberado la
arteria palatina de su trayecto Oseo, mediante una osteotomia realizada
con escoplo, de esta manera, se conserva el pediculo arterial de la fibro-
mucosa, si bien nuestra experiencia, es que puede sacrificarse sin mayores
riesgos, no obstante tratamos de ser conservadores a ultranza, de la ma-
yor parte de las estructuras, ya que de ello, lo uinico que se pueden des-
prender, son beneficios. El blogue luxado, se protege y fija con una gasa
humedecida con §.8.F, para no mantenerlo expuesto de forma innecesa-
ria, De este modo, hemos conseguido un facil acceso, a las siguientes re-
giones: pterigomandibular y retromaxilar, rinofaringe y estructuras de la
fosa nasal correspondiente, cavum y seno esfenoidal, etmoides, region
suborbitaria, region temporal y cigomdticomalar por citar algunas, regio-
nes a las cuales podemos llevar nuestras técnicas quirtrgicas, para la ex¢-
resis de tumores de diversa fndole, localizado en estas €structuras, o bien
para realizar diversos tipos de cirugfla, en las zonas ahora acce31bles. Asi
la region retropterigoidea es ficil de alcanzar y también ciertas partes de
la base del créneo, como pueden ser la zona de los agujeros y hendiduras,
lugar de paso de estructuras vasculares v nerviosas de primera categoria,
Ei seno esfenoidal es muy accesible v a su través se puede llegar a la re-
gidén hipofisaria, también el clivus estd4 ahora mds a mano, por sefialar al-
gunas aplicaciones de la técnica que es probable que con el pase del tiem.-
po se irdn ampliando.

El procedimiento descrito, puede hacerse bilateralmente, quedando
la porcién media de la cara abierta como un libro, s6lo permanecen en su
lugar, el dorso y las estructuras medias de la nariz y del paladar con los
cuatro incisivos, semejando una premaxila. Estas estructuras sirven luego
como referencia para la correcta reduccion y fijacion de los maxilares lu-
xados. Ni que decir tiene que en la técnica bilateral la fibromucosa palati-
na se despega de forma total y que para llevarla a efecto la luxacién del
otro maxilar es preciso repetir los pasos que hemos explicado pero que
en ¢l otro lado, quizd la técnica bilateral serd excepcional, ya veremos.
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ESQUEMA ""TECNICA DE DESARTICULACION TEMPORAL PEDICULADA
A MEJILLA DEL MAXILAR SUPERIOR (ES) COMO VIA DE ABORDAJE
TRANSFACIAL A .AS REGIONES FUNDAMENTALMENTE
RETROMAXILARES Y PARA OTRAS INDICACIONES. UNA NUEVA TECNICA.

Fig. 3.— Ineisién en la fibromucosa pa-
latina. .
Fig.

Fig. 1.— ;C6émo llegar a las regiones

fundamentalmente retromaxilares,

suborbitarias, etmoidales, pterigomaxi-
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Fig. 6.— {Hay que abrir sl maxilar,

Fig. 8— El maxilar se ha separado de
la regi6én paraseptal y de la region pte-

(%% rigomaxilar.

Fig, 9.— La etapa de “‘puerta abjerta
hasta atrds” se puede ver claramente
en el esquema, con lo gue sin sacrificar
estructuras podemos llegar a las hasta
ahora inaceesibles regiones pteripoma-
xilares, rinofaringeas, esfencidales, ca-
vum, estructuras de la base craneal, cli-

hY
% vus, ete,
[

- .

Algunas ventajas de nuestra técnica:

¥ 1,— La incisién previa, a la luxacién del maxilar, estd avalada por la
K experiencia de los cirujancs que trabajamos en esta regién y su trazado,
i no sacrifica ninguna estructura que pricticamente no sea recuperable v
desde luego ninguna importante desde el punto de vista funcional o esté-

fas, tico.

[
—_
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2.— La disyuncién o luxacién del maxilar o maxilares, se pueden rea-
lizar también sin sacrificar estructuras, a diferencia, de 1o que ocurre, con
las técnicas transmaxilares o transfaciales o incluso otras que abulsionan
el maxilar y requieren su posterior reimplante, con el sacrificio de las es-
tructuras dentarias, necrosis del maxilar transplantado, entre otras.

3..- Con nuestra técnica, se obtiene una via de abordaje de primer{si-
ma categoria, pudiéndose abordar ficilmente, las regiones pterigomaxila-
re y retropterigoideas, retromaxilares, rinofaringeas, nasales, ¢l cavom, el
seno esfenoidal, la regién orbitaria, el etmoides, la fosa nasal y las estrue-
turas que la componen, la regién iemporocigomética, retromalar, el seno
magxilar, ¢l conducto nasolagrimal, la regi6n cigomitica y pterigomandi-
bular, el clivus, ¥ porciones de Ia base del crineo, que quizi antes de
nuestra técnica, resultaban mas inaccesibles, si no era a costa de grandes
mutilaciones de las estructuras maxilodentarias o que requerian emplear
técnicas muy sofisticadas y complejas, basadas fundamentaimente en la
microscopfa quirdgica, sin duda complejas ¥ que no siempre conducen a
campos de ficil manejo y gran parte de las veces insuficientes, La regién
retropterigoidea, con nuesira técnica se puede sobrepasar ficilmente a
cielo abierto camino de los agujeros y hendiduras de la base del craneo y
que son lugar de paso de estructuras vasculares y nerviosas de primera
categorfa, Fl tiempo quizd vaya demostrando algunas otras posibilida-
des, que ahora mismo se me escapan.

4. Esta técnica, permite no stlo, el facilitar el abordaje a las zonas a
las que he hecho referencia, sino también el emplearla para modificar la
arquitectura de la cara en todas las direcciones del espacio, asociando las
osteotomias a la colocacion de injertos 6seos o bien realizando ostecto-
mias selectivas a distintos niveles, segin el caso.

5 . Sin duda esta técnica, podra ser aprovechada, no sblo por cinija-
nos orales y maxilofaciales, sino también por otorrinolaring6logos, oftal-
mélogos, neurocirujanos, etc., si bien es facil que éstos precisen del con-
curso del cirujano oral maxilo facial, ya que no siempre, sera ficil el res-
tablecimiento de la oclusién intermaxilar, etc., si se desconocen las técni-
cas de las que disponen este tipo de especialistas y que a su vez estdn ba-
sadas en técnicas estomatolégicas y protéticas muy complejas, como pue-
de ser por ejemplo, el restablecirniento de una correcia relacién interma-
xilar, después de haber luxado un maxilar desdentado, por citar un ejem-
plo,

6.— La técnica puede emplearse de forma simultinea bilateralmente,
en este caso el dorso de la nariz, el tabique 6seo ¥ cartilaginoso, ¢l rafe
medio palatino y los cuatro incisivos (semejando una premaxila) perma-
necer{an en la linea media y servirian de referencia luego insustituible,
para la reposicién adecuada de los maxilares luxados.

7.— Quiero resefiar que la técnica surgié ante la necesidad de extirpar
un angiofibroma gigante en un nifio de 14 afios con una pubertad precoz
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y un grado intelectual muy avanzado, ¢l tumor se localizaba en seno es-
fenoidal, cavum, rinofaringe, fosa nasal derecha, seno maxilar, espacio re-
tromaxilar, pterigomaxilar y retropterigomaxilar, regién pterigomandibu-
lar v coronoidea, regiéon temporal, zona cigomdticotemporal, suelo de
orbita etmoides, espacio premaseterino y retromalar, haciendo proci-
dencia en region yugal, hasta tal punto que producia deciibitos a nivel de
molares superiores del maxilar, dificultad para la apertura bucal y modifi-
cacion de la oclusion intermaxilar con aumento de volumen de la hemifa-
cies derecha, obstruccién nasal y rinofaringea que determinaban dificul-
tades respiratorias, s0lo en dos ocasiones epistaxis de poca entidad. Su
extirpacién se hizo en bloque y su peso exangiie fue de 130 gramos. Lo
publicamos con detalle a continuacién, dado que considero que la técni-
ca tiene otras aplicaciones vy asf he podido extenderme scmeramente so-
bre la misma. .

8,— Esta técnica quirtrgica no trata de sustituir a las técnicas tradi-
cionaleg de manera absoluta, sélo pretende el autor que el cirujano [a re-
cuerde para los casos selectivos en que el tamafio exagerado del tumor
y/o su localizacién lo hagan poco ¢ nada accesible por los medios tradi-
cionales, si no es a costa de producir graves mutilaciones,

9. La fdcil exposicién de las regiones a las que me he referido, per-
mite enuclear no sdlo con mas facilidad tumores tapados por las estructu-
ras fundamentalmente maxilares, sino el hacerlo con mayores garantias
de exéresis completa, como es el caso de los angiofibromas de cavum, sin
duda uno de sus mayores problemas, asociado a la posibilidad de graves
hemorragias que hasta ahora eran dificiles de controlar. Al hacerse la exé-
resis bajo visidn directa, esta situacidon es mas facil no sélo de controlar,
sino incluso de que se produzca, ya que no nos vemos precisados a tro-
cear el fumor de forma intempestiva. La identificacion de las estructuras
reiromaxilares, septales, esfenoidales, etc., es ahora ficil,

10.— Los distintos especialistas y las diferentes patologias irdn dando
con algunas modificaciones que el cirujano haga a nuestra técnica, el que
sus posibilidades se vayan haciendo dia a dia mas numerosas, Casi pre-
tendemos mas que exponer una nueva técnica quirirgica, el desarroilar
una nueva via quirirgica, que pudiéramos llamar via maxilopterigoidea,
que tal vez lleve a una nueva concepcién quintirgica.
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Introduction

There are territories which are quite difficule to reach by
conventional surgical techniques. The consequences are
mutilation of or damage to adjacent structures. This is
especially true for the retromaxillary, pterygoid and eth-
moidal spaces, the rhinopharynx, the sphenoidal sinus, the
clivus and other regions at the base of the skull, With our
technique of temporary disarticulation of the maxilla these
regions can be reached a lot more easily and no irreparable
mutilations are caused.

Technique

Nasotracheal intubation or rracheostomy is used depending
on the location of the pathology. Temporary tarsorchapy is
advocated. The incision extends from the vermilion of the
upper lip vectically along the philteal crest of the side to be
operated on, around the nose upwards o the inner canthus,
preserving it, becoming horizontal then and passing later-
ally to the outer canthus and curving slightly downwards
over the zygomatic process {Fig, 1). A vertical incision is
placed in the vestibular sulcus. A palatal flap extending
from the retrotuberosity area of the side to be operated on
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Fig. 1 Incision lor unilateral epproach.

Summary

A case of angiofibroma of large proportions is pre-
sented which was manifest in various regions difficult
of access. Using conventional techniques macked muii-
lation would have been expected. Consequently the
technique of temporary disacticulation of the maxilla
attached to the cheek with a transfacial access to the
retromaxitlary area was applied and will be described.

Key-Words
Transfacial access — Retromaxillary tumour — Angio-
fibroma

to the contralateral biscuspid area is raised. Then the
subjacent osseous structures are exposed, including the
upper part of the zygora, the lower half of the orbital rim
including the orbical floor but respecting the lacrimal sys-
tem, the piriform aperture with detachment of the nasal
mucosa as far as possible and the alveolar process in the
paramedian arca. The osteotomies are done in the follow-
ing order: a vertical cut at the level of the emporo-zygoma-
tic junction, another detaching the froneal process of the
zygoma, then the orbital walls behind the orbital rim,
crossing to the highest poine of the piriform apertuce again
preserving the facrimal system (Fig. 2). On the orbital Hoor
the infracrbital nerve has been identified and marked,
because it has to be sectioned, & vertical incision is then
placed in the alveolus between central and lateral incisor
which is continued sagitrally on the palate to the posterior
edge. The palatine artery is freed from its bony channel
using a cusel. This way the arteral pedical of the palatal
flap is conserved, Finaily the pterygo-maxillary junction is
cut with the chisel inserted medially (Fig. 3) the maxilla is
now mobilized, remaining pedicled on the cheek and rotac-
ing around the osteotonty in the zygomartic arch (Fig. 4},

Fig. 2 Osleclomy of the maxlllo-zygomalic bloc,

£
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Fig. 3a Osleslomy ol lhe palalal shali.

Fig. 3 Palatal approach.

Fig. 3b  Mobilization of the maxilla.

Fig. 4b

Flg. 4a

Fig. 4a, b, ¢ The retromaxillary and pharyngeal spaces have lo be opened.

The mobilized bloc is protected and fixed by moistened,
gauze,

In this way easy access is obtained to the pterygomandibu-
lar and retromaxillary areas, the thinopharynx, the nasal
fossa, the sphenoid sinus, the ethmoids, the suborbital and
subtemporal regions. It is also easy to reach the base of the
skull in the area of the foramina and fissures through which
the important vessels and netves pass.

Case Report

In the following a case of enormous juvenile angiofibroma
of the post nasal space will be presented, which due to its
large dimensions had to be operated on by this technique in
order to prevent severe mutilation.

A 14 year old male presented with a history of only minor
epistaxis on the right side which was treated twice by the
ENT specialist by means of cauterization. He was then sent
to the Dept. of Oral and Maxillo-facial Surgery by his
stomatologist because of a swelling in the right
parotideomasseteric  area and recurrent inflamation
developing over the last five months and becoming more
and mote frequent.

On examination an increased volume of the right
parotidomasseteric and angle region was noted, the func-
tion of the parotid gland could not be evaluated (Fig. 5 a).
Submandibular lymph nodes were present, On nasal inspec-
tion the problem quickly became apparent: there was prac-
tically total obstruction of both nasal cavities, mote par-
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Fig.5a Flg. 5b

Fig. 5a, b Preoperative appearance.

ticularly on the right side. However, the patient could still
breath a little through the nose intermittently.

There was difficulty in chewing, ulceration of the soft
tissues of the cheek, which caused pain and progressive
trismus was seen. The mass in the postnasal space and nasal
cavity was not unifornm in appearance probably due to the
inflammarory process,

Panoramic X-ray study was not conclusive except that a
radio-opacity at the maxillary level was seen and that the
dento-alveolar structures were intact, The romographic
study also showed extensive radiopacity with loss of trans-
parency of the sphenoidal sinus and the right ethmoid, the
maxillary sinus, the nasal cavity and the postnasal space.
Facial thermography showed a gradient of 1.5 degrees more
on the affected side compared with the lefr side and ap
increase jn the vascular network. [t was the CT scanner
{Avellanieda 1979, Legent et al. 1981) which demonstrated
the true size and situation of the tumour. The mass
ocenpied the pterygo- and retro-maxillary regions, the
zygoma, the nasal cavities, the ethmoids, the floor of the
orbit, the post nasal space, the chinopharynx, the sphenoi-
dal sinus, the jugular, parotid and temporal regions. The
nasal seprum was pushed to the left (Fig. 5 b). The arterio-
graphic study (Seldinger 1953) of the right internal and
external carotids gave the following infermation: tumour
vasculatized by the transverse facial, ascending palatine and
wternal maxillary acteries. Further vascularization was
found arising from the ophthalmic artery and intracaver-
nous branches. All in all, the tumour was highly vas-
cularized.

At the beginning, the diagnosis was not easy to make. First
of all because an ENT specialist had examined the nasal
cavity a few days eatlier without suspecting any kind of
tumour and secondly because the pathology was more
apparent in the cheek and temporal areas. Biopsies were
first talcen from the cheek and temporal region, which made
us suspect a vascular process. The progressive nasal
obstruction and the radiographic appearances led to a
biopsy in the post nasal space which resulted in the
pathologists’ reports of angiofibrema,

With this diagnosis, hormonal preoperative rreatment

Fig. 6 The maxilla is mobilized and remains
pedicted on the cheek, The tumour is ex-
posed.

under the guidance of the endocrinologist was commenced
and testoviron was administered for rwo weeks, No remis-
sion was noted. On the contrary the clinical appearance
became even more dramatic.

Given the connections of the tumour with both the external
and internal carotids on the right side, the possibility of
arterial embolization was discussed with the Neurosurgical
Department. Although this preoperative measure is recom-
mended (Berkstein et al. 1981) it was not accepted because
of the risks involved and the little technical benefit which
would probably be achieved.

With no other options remaining the Dept. of Oral and
Maxillo-facial Surgery decided to operate, Twelve units of
blood were made available before commencement of the
operation. The procedure started with oral intubation fol-
lowed by tracheostomy. Then the control of the right
common carotid actery as well as internal and external
carotids separately was carried out {Riche et al. 1980).
Next the maobilization of the maxilla was performed as
desceibed (Fig. 6). When the maxilla was turned back it
could be seen that the tumour was easily distinguishable
from the rest of the structures. It bad a firm consistency and
rested in a typical teat-shape, around, above, in and among
the retro-maxillary, prerygomaxillary and ethmoida!l reg-
ions, the post nasal space, the sphenoidal sinus, the right
nasal cavity, the rhinopharynx, the floor of the orbit, the
temporal region, the pterygomandibular and premasseteric
regions, The tumour was easily separated from the adjacent
structures although in some areas it was attached quite
firmly, especially in the rhinopharynx and the choanal
space. Eventually it had a bloodless weight of 150 gram-
mes. [nspection showed that the tumour was gomplctely
removed. Since the sphenoidal sinus was opened it was
curetted, also removing some fragments (Piguet et al.
1979). A moderate haemorrhage occurred enly in the ptery-
gomaxillary region, this was easily controiled by local
means.

The reconstenction included packing of the sphenoidal
sinus, right nasal cavity and maxillacy sinus, re-suturing of
the infraorbital nerve at the time the maxilla was ve-
positioned and fixed with osteosynthetisis wives. Then an
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Full face

L"'Jn.
Fig. 7b Profite

Fig. 7c Intraoral appearance

Fig. 7 Postoperalive appearance.

inntermaxillary splint was placed and the soft tissues were
sutured.

Postoperatively the patient was sent to the ICU. He
developed atelectasis in the left lung which was treated in a
conventional manner. Tracheostomy and feeding by a
nasogastric tube were continned for 10 days. During this
time the packs were removed. Intermaxiltary fixation was
maintained for six weeks,

The histological repott confiemed the diagnaosis of angiofi-
broma with no signs of malignancy. The postoperative X-
ray follow up as well as clinical observation did not pro-
duce any significant information, There were no signs of
disturbed healing and/or recurrence of the tumour. Func-
tion and aesthetics are satisfactory, only a depree of ectrop-
ion of the lower eye-lid is visible. Postoperative thermogra-
phy showed equal temperatures of both halves of the face

(Fig. 7).

Fig. 7d  Compuled tomography

Discussion

The case presented foreed the author to consider a transfa-
cial access to the cetromaxillary region (Hernandez Alteiniv
1982, 1983). It rose from a fundamenral need not only to
obtain an appropriate operating field but to cause as little
mutilation ag possible. The technique developed has various
advantages.

The incision does not sacrifice any structure which is practi-
cally not recoverable and is not important from the func-
tional or aesthetic points of view,

In contrast to ransmaxillary techniques which resect parts
of the maxilla, no dental structures are sacrificed, there is
no risk of necrosis of the maxilla and no second stage
reconstruction is necessary. Excellent access is achieved to
all the fore-mentioned areas which, without this technique,
would not be possible without mutilation except if highly
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Fig. 8 Incision lor bilaleral approach

Fig. 9b Mobilization of both maxillary halves.

Fig. 9 Bilateral palatal approach

sophisticated and complex techniques such as micro-
surgery were used, which even then often result in operating
fields of limited access and difficult manipulation (Martinez
Asensio eral, 1973, Alfranca Bouthelier et al. 1977, Prades
and Bosch 1977, Gobbo 1979). With our technique even
the foramina and fissures of the base of the skull are easily
accessible. The easy display of the regions referred to above
gives a greater guarantee of complete removal of tumours
and reduces considerably the risk of serious haemorrhage
(Gareia Soto ct al, 1979, Aftamar Rios 1980, Bey et al.
1981). This is further improved by the fact that the tumour
can be removed en bloc without dividing it. Another impor-
tant aspect is that rhis technique can be carried out simul-
taneously on both halves of the maxilla, opening the face
like a book (Fig. 8—10). However, the need for such an
extensive approach will be extremely rave, The vasculariza-

Fig. 9a Osleotomy

Fig. 10 The face is opened bilalerally, leay-
ing a median sirul.

tion of the pedicle on which the maxilla is based is mainly
secured by the facial and transverse facial areeries, Ay
explatned we try to respect the arterial pedicie of the palatal
flap. Our experience shows however that it could be sac-
rificed without any great risk.

Ligature of the external carotid artery has not influenced
the vieality of our flap in any tangible way, The next time
we will consider exclusive temporary arterial control with-
out ligature. Also, since the operation is carried out under
direct vision, perhaps it is not even necessary to control the
large arteries prior to exposure and removal of such
fumours.

From our first case we learned that we should leave the
tarsorraphy in place for some time in order to prevent

ectropion.
There is no doubt that different modifications of our techni-

“l
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que wilt be introduced (Crrioni et al. 1984, Martinez-Lage
et al, 1984). We expect that this will lead to a new surgical
concept which could be used not only in tumour sucgery
but also in Facial osteotomies,

This surgical technigue does not rry to replace the tradi-
tional one in any way. The author only hopes that the
surgeon will remember it for selected cases in which the
exaggerated size of the tumour and/or its location makes it
difficult or impossible to reach it in the rraditional way,
without mutilation (Oliveras and Mexia 1976, Sierra and
Vdzguez 1980). It is a good alternative to the temporal
approach {Obwegeser 1985} for more medially and
anteriorly sitwared ramours.

Conclusion

The technique of temporary mobilization of the maxilla
pedicled on the cheek is simple and straightforward, [t gives
an excellent access to many regions which are difficult to
reach and has been very useful in the specific case of an
enormous juvenile angiofibroma of the post nasal space.
The main advantage lies in the absence of need to sacrifice
any maxillary or dental structures and the ease with which
any small sequellae which may occur can be dealt with.
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D. Enrique Aznar Garcia, Jefe del Departauwento de Ciru-

gia de 1a Ciudad Sanitaria José Antonio de Zaragoza

CERTIPFICA:
Que el Dr. Francisco Herndndez Altemir, Jefe del Servi-
~cio de Cirugia Oral y Maxilofacial de esta Institucifn, ha desa

rrollade en el senc de este Departamento su técnica de Deserticu-

lacifn temporal pediculada a mejilla del maxilar superior (es)

como via de abordaje transfacisl a las regiones fundamentalmen-

te retromaxilares y para otras indicsciones, una nueva téenica,

aportacifén de un casc clinico, interviniendo con fecha 26=-3=1982

un caso c¢linico de Angiofibroma gigante juvenil de Cavun, con re
sultados muy satisfactorios.

Zaragoza, 15 de Julio de 1982

Fdo.: Enrique Aznar Garcia
Jefe del Departamento de
Cirugia
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Zaragoza 28 de abril de 1982

Real Academia de Medicina de Zaragoza

Profesor Don Fernando Orensanz Gutifrrez

(Seco18n Cirugla)

Plaza do Basilie Paraiso,l

Secretaria actumls Nusva Facultad de Hediclia. Demings Miral s,

Zaragosza
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sl o8 qua congideras, que la misma rouns los meresimientos nacesarios para tal
honord DESARTICULACION TEMPORAL VEDICULADA A MESYLLA DEL MAXILAR(ES) SUPERIOR(E
COMO VIA DE ABDRDAJE TRANSFACIAL A LAS GEGICNES FUNDAMENTALMENTE RETROMAXILARES

Y PARA OTRAS INDICACIONES, UNA NUEVA TECHNICA,
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MINISTERIO DE SANIDAD Y CONSUMO
INSTITUTO NACIONAL DE LA SALUD

CENTRO ESPECIAL "RAMON Y CAJAL™

El Dr. Hernandez Altsmir, presentd en 21 XIT Con-sreso N-=cionzl de 1z
Sociedad ZIzpefiols de Sebezay Cuello uni Corardciciln Libre sclae: " Un ceso de anzio
fibroma juveril pigante de Cavum, intervenide per la féenica de deszrticulacién tempo_

ral pediculsds - mejill: de maxilar superier *.

Poiw los efector oportunce; firmo el

bre de 19982'

Precidaente del Conzress
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Vil CONGRESO NACIONAL DE LA SOCIEDAD
ESPAROLA DE CIRUGIA ORALY MAXILOFACIAL
OVIEDO, de! 2 al 6 de Junio do 1982

Sectelania- ESCUELA DE ESTOMATOLOGIA f Facullad de Mediming
Junan Claverniz. sfn - Tel#lono {985 2519 0D - OVIEDOD (Espafia)

D. Luis Antufia Zapico, Secretarioc del VII Congreso
de la Sociedad Espaficla de Cirugla Oral y Maxilofacial -

celebrade en Oviedo los dias del 1 al 4 de Junio de 1.982

CERTIFICA :

Que el Dr. D. Francisco Bernandez Altemir ha presen
tado 1la comunicacidn t#tulada:" Desarticulacidn temporal
articulada a mejilla de maxilar superior, comec via de abor
daje transfacial a las regiones fundamentalmente retromaxi
lares y para otras indicaciones. Una nueva técnical! en co-
laboracidn con los Dres. ,....ecenn f e aaa e e e .

oviedo, 15 de Junio de 1.98B2

Fdo. DPr,., Luis Antufia Zapico



AVISO A LOS SENORES CONGRESISTAS

Durante los dfas 9, 10y 11 de Diciembre y coincidiendo con las
horas de Comunicaciones libres, se proyvectaran una serie de peli_
culas y video~films en el Aula de la planta 62 Centro del Departamen_

to de Cirugfa Maxilofacial, cuyos tfitulos se exponen a continuacién,

" Diseccibn posterior def cuelio { Dr. Die Goyanes )

" Tumor maligno de maxilar superior ' { Drr. Castillo Escandon )

1 Osteotomias eén el tratamiento de !;1 dimension vertical { Dr. V. Sac

# Maxilectomia y Craniectomia frontal por Carcinoma Epidermoide !
{ Dr. Navarro Vila )

n Hemimandibulectomia', Hemiglosectomia y reseccidn de suelo de
boca . Reconstruccidn con colgajo miocutaneo de pectoral mayor?
{ Or. Navarro Vila )

I Reconstruccidn con colgajo miocutaneo trapecial en ciruglfa oncoio_
gica de cabeza y cuello.? {Dr. Navarro Vila )

Il Reconstruccibn con coigajo osteomiocufaneo trapecial en cirugfa
oncolbgica de cabeza y cuello" ( Dr. Navarro Vila )

I Osteoma frontal. Tratamiento y reconstruccion " ( Dr. Martinez Vi

N Parotidectomia total con conservacion del nervio facial " { Dr. DI
GOyanes )

I Reseccidn del hueso temporal " ( Dr. Die Goyanes )

NOTA.: El dfa 11 a las 10, el Dr. HERNANDEZ ALTEMIR, presentara en ¢
Salon de Actos una comunicacidn Libre sobre ! un caso de angiofibrc
juvenil de Cavum intervenido por la tbchica de desarticulacion tempol

pediculada a mejilta de maxilar superior. !
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Journal of
Maxillofacial Surgery

Nijmegen, July 3rd, 1984 Editor-in-Chie!
Pred. H. P. Freiholer, M. O, 0. M. D.

PDr. Francesco Hernandes Altemir Aldeling Mond- en Kaskchlrurgie

Head of the Maxillofacial and Heelkundige Klinjeken

Oral Surgery Service Geent Grooteplein zuld 14

Hospital "Miguel Servet" Fosibus 9101

Zaragoza NL-6500 HB Nijmagen

Spanje

Dear Dr. Hernandez Altemir,

I received the answer of the fditorial Board concerning your
manyscript., It is basically accepted,

I therefore ask you kindly to reshape it according to the sug-
gestions I made in my letter of May Bth,

e will then together polish it in order to have it published as
soon as possible.

Yours sincerely,

——
—_—

th;__,tﬁ;:gﬁ_

Prof.Dr., H.P., freihofer
Editor~in=-Chief

Se envid el trabajo para su publicacibén en este Journal el 27 de abril de 1984



Journal of

Guorg Thleme Vertag Stuttgar - New York Maxillofacial Surgery

Nijmegen, 3uly 3rd, 1984 Edilor-in-Chie!
Prof. H. P. Freihoter, M. D, D. M. D.

Dr. Francesco Hernandes Altemir Afdeling Mond- en Keakchlrurgle
Head of the Maxillofacial and Heelkundige Klinleksn
Dral’SurgFrY Service Geert Grooteplein zuid 14
Hospital "Miguel Servet" Posibus 8101
Zaragoza NL-6500 HB Nijmegsn
Spanje

Dear Or. Hernandez Altemir,
I received the answer of the tditorial Board concerning your
manuscript. It is basically accepted.

I therefore ask you kindly to reshape it according to the suge
gestions 1 made in my letter of May 8th.

We will then together polish it in order to have it published as
500N as possible.

Yours sincerely,

Ao Lo

Prof.Dr. H.P, Freihofer
Editor-in-Chief

Se envidé el trabaje para su publicacibén en este Journal el 27 de abril de 1984
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DANIEL LASKIN, D.D.5., M.5.

J 0 u rn al Editor-in-Chief
Of O ra‘ Department of Orat and Maxitiofacia) Surgery

. ) Medical College of Vi.tg.inia
and Maxillofacial Rt Vi 28
fEilJl’g}Ealﬁy' | _ {804) 786-0602

December 10, 1984

Francisco Hernandez Altermir

Head of the Maxillofacial and Oral Surgery Service
of the Hospital "Miguel Servet"

Zaragoza

SPAIN

Dear Dr. Altermir:

Thank you for submitting your paper entitled "Temporary Pedicellated
Disarticulation to the Cheek of the Upper Maxillary{ies) as a Way

of Transfacial Access to the Mainly Retromaxillary Regions and in

Other Directions (Maxiilopterygoid way) & new technique" for publication
in the JOURNAL OF ORAL AND MAXILLOFACIAL SURGERY.

It has been reviewed by our Consultant Staff and in their opinion it
should be considered for publication. However, it is first necessary
that the paper be rewritten since it is currently not in proper
English. 1 have attempted to do this but find it too difficull to
decifer some of the statements. I would suggest that the paper be
reviewed by someone very familiar with the English language so that
it can be put into more acceptable form prior to resubmission.
Please return the original edited copy with the revised manuscript.
Sincerely yours,

i

Daniel M. Laskin, D.D.S., M.S.
Editor-in-Chief

DML/ jhm

Enclosure

a3

Se envid el trabajo para su publicacibn en este Journal el 27 de abril de 1984,



EDWIN W, COCKE, JR., M.D.
EDWIN W. COCKE. JR., M.D.

OTOLARTNGOLOGY PRACTICE LIMITED TO EAR. HOSE AND THROAT
HEAD AND NECK SURGERY 920 MADISON AVENUE, SUITE 1030-N
MEMPHIS, TH 38103

June 26, 1995

Dr. Francisco Hernandez Altemir
Residencial Buena Vista

Fray Luis Amigo, 8

Edificio Zafiro-Planta O, Letra B

Dear Dr. Altemir,

| have not corresponded with you in some time and | am very
interested in receiving from you another brochure concerning
your work with regard to Manipulation of the Facial Bones. You
may recall that I have been primarily interested in surgical
exposure of the skull base through the facial bones and you were
good enough to send me your brochure at one time.

i would appreciate receiving another brochure of similar nature
from you. | am in Lhe process of attempting to review the world
literature in regard to this subject and certaiply would like to
include your work. | still think that it would be nice if you could
become a member of one of our organizations here in Lthe states
with regard to skull base work. If you would iike for me to put
you in contact with one of the executives involved with the
Society of Skull Base Surgery, | would be happy to.

Thank you in advance for your favor.

Sincerely,

P .
f./7 45&"/?/?“ {:»(f/c:-’

Edwin W. Cocke, Jr. M. D.

EWCjr/dka
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Francisco Herndndez Altemir Residancial Buenavista
JEFE DEL SERVICIC DE CIRUGIA ORRL ¥ HKAXILOFACIAL EDIPICIO ZAPIRD. PLANTA O LETAA @

DE LA CLUDAD SANITARIA "MIGUEL SERVET™ Taldfono 976/27 02 19
50006 — EARMGOEM

Zaragoza 9th August 1995

Edwin W. Cocke, Jr., M.D.
920 Madison Av., Suite 1030-N
MEMPHIS, TN 38103

Dear Dr. Cocke,

With regard to your letter of June, 26th, 1995, that I
received some days ago, I enclose the paper "Transfacial access
to the retromaxillary area and some technical modifications”.

I presented this paper in the 8th Congress of the European
Association for Maxillofacial Surgery, that was held in Madrid
(Spain) in September 1986, 15th-19th. Later on I reviewed and
updated this study for the "Symposium: Dismantling and Reassembly
of the facial skeleton -state of the art-". Castellanza
(VA)(Italy), November 26th, 1994; under the patronage of the
European Association for Craniomaxillofacial Surgery, European
gkull Base and Italian Society for Maxillofacial Surgery. An
issue of the paper was given to each participant to the

Symposium.

You will notice that it includes techniques and
modifications of the endotracheal intubation that are useful in
the skull base surgery and in some other aspects of the head and

neck surgery-.

I also enclose photocopies of the posters presented in the
"XIII Congreso Nacional de la Sociedad Espafiola de Cirugia Oral
y Maxilofacial®, held in Pamplona and San Sebastidn in May 29th-
June 3rd,1995 expecting that you will find them useful. At that
congress, I presented what, in my opinion, is the new concept:
"pediculated craniofacial surgery" (it is included in the
Congress official summary). You will see different incissions and
ostheotomies to be performed for this new concept, in the same
1ine of the "Transfacial access to the retromaxillary area and
skull base, published in Estoma 3 (1982) 175.




Residenclal Buenavista

EDIPICIO ZAFIRC. DPLAMTA 0 LETRA 8
Taléfono 9716527 02 19

Francisco Herndndez Altemir
S0006 - ZRARALCOZA

JEFE DEL SPRAVICIO DE CIAUGLA ORAL ¥ MAXILOPACIAL
D LA CIUDAD SRHITARIA "HIGUEL SERVET™

It would be an honour to me belonging to the Society of
Skull Base Surgery, if it were not too expensive, because you can
suppose how dear it is to prepare papers, posters, etc. with no

monetary help at all.

I would like to thank you for your interest in my papers,
and, if you still consider it possible, you can include them in
your review. I would like to know your opinion about the
subjects sent to you and receive some news about your revision.

Thank you in advance for your kindness.

Yours faithfully,

Francisco Hernandez Altemir, M.D.
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UNIVERSIDAD DE ZARAGOZA

FACULTAD DE MEDICINA

DEPARTAMENTO DE CIRUGIA, OBSTETRICIAY
GINECOLOGIA

Director: Profesor Dr. Lozano Mantecén

CURSO DEL DOCTORADO
1-2-3 de Marzo de 2006

ACCESO A LA BASE DEL CRANEO

Director del! Curso
Profesor Asociado Dr. D. Francisco Hernandez Altemir

jefe del Servicio de Cirugia Oral y Maxilofacial del Hospital
Universitario Miguel Servet

Miércotes dia 1:
Aula 10

MANANA
9 a 10 h. Introduccion al Curso
Prof, Dr D. F. Hernandez Altemir

10 a 11 h. Accesos Neuroguirirgicos a la Base del Craneo
Prof. Emérito Dr. D. Vicente Calatayud Maldonado

Jueves dia 2:

MANANA
g A 11 h. Cirugia sobre la base del craneo lateral,

Dr. D. Jesls Fraile Rodrigo
FEA del Servicic de Otorrinelaringologia del H.U. Miguel

Servet
Aula 12

TARDE
16 A 18 h, Imagenes multimedia de las Cirugia de la base

del craneo.
Prof. Dr. F. Hernandez Altemir

Viernes dia 3:
Aula 12
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Prof. Dr, D. F. Herndndez Altemir O

11 h. en adelante Continuacién presentacion de Imagenes
multimedia de {a Cirugfa de la base

de cranso.
. Prof. Dr. D. F, Herndndez Altemir.

El Curso del Doctorado para el ACCESQO A LA CIRUGIA DE
LA BASE DEL CRANEQ, esté abierto a Estudiantes de
Medicina de dltimos Cursos y a Facultativos y Especialistas
Médicos con interés en la cirugia y patologla craneofacial y P
de la base del crédnec, No se entregaran certificados ni gp {
documentos de asistencia.
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UNIVERSIDAD DE ZARAGOZA- FACULTAD DE MEDICINA- .
Departamento de Cirugfa , Ginecologfa y Obstetricia (Director Prof. Dr. D. V. Calatayud)

~ CURSO DOCTORADO = =

~ Director del Curso: Prof, A. Dr. D. Francisco Hernndez Altemir (Hospital
Universitario Migue] Servet de Zaragoza- Jefe del Servicio de Cirugla Oral y Maxilofacial)

ACCESO A LA BASE DEL CRANEO
Dias 1,2, 3 de marzo del 2004, Aula 10 (Facultad de Medicina)

Profesores Invitados:. S :

- Profesor Dr. Don Vicente Calatayud Maldonado- -Neurocirugfa-
Profesor Dr..René Satrat Torreguitart —Ciencias Morfolégicas-
Dr. Don Gregorio-Sanchez Aniceto — Cirujano Oral y Maxilofacial -~ .

Horario: :

Lunes 1 de marzo del 2004

9h.: Profesor Dr. D. René Sarrat Torreguitar .
Recuerdo de la embriologla y anatom{a de la base del craneo

{0k a 12 h. Profesor- Dr. D. Vicente Calatayud Maldonado .
Patologia Clinica y quirdrgica de la'base del craneo (presentaci6n de cdsos
Clinicos) _ " '

Martes 2 de marzo del 2004 =
17h.; Prof. A. Dr. D. Francisco Heméndez Altemir . -

Recuerdo histérico de las técnicas transfaciales para el acceso a estructuras de

la base del créneo y regiones adyacentes _ | .

18 h. a 20 h. Dr: Don Gregorio Sanchez Aniceto
Patologia quirdrgica de la cirugfa de la base del ¢raneo resueltas a través de
" técnicas extraordinarias ‘ . '
Miércoles 3 de marzo del 2004 . )
~ Oh. a 12 horas : Dr, Don Grégorio Sinchez Aniceto . : _
L Continuacién del tema : Patologfa quirirgica de la cirugfa de la base del .
craneo a través,de técnicas extraordinarias v '
12h. a 14 horas, Prof, A.. Dr.Don Francisco Hernéndez Altemir
. - Nuestra metodologia transfacial y su evolucién hacia el empleo del arco de
traccién craneofacial y de la cirugla craneofacial pediculada . S '
_Interpretaci6n de la Universidad de Liverpool a nuestra técnica de acceso
medio facial a la base del craneo ¥ estructuras con ella relactonadas
Cirugia craneofacial pediculada

L]
a
'

El acceso al Curso es libre para estudiantes de medicina y facultativos especialistas interesados en
el tema, asi como para los MIR en formacién de especialidades a fines :( Cirugfa Oraly
Marxilofacial, Otorrinolaririgologia, Neurocirugia, etc,) ~ ' '



T

IR U P UL AL AR SO

FACULTAD DE MEDICINA
DE LA
UNIVERSIDAD DE ZARAGOZA

) C/ Domingo Miral, s/n.
Teléfono Decanato 976 76 16 65
Fax Decanato 976 76 17 45
e-mail: dirmediz@posta.unizar.es

50009 ZARAGOZA

D® DOLORES SERRAT MORE, Profesora Titular y Decana de Ia Facubiad de
Medicina de la Universidad de Zaragoza,.

INFORMA: Que vista la nominacién a favor del Dr. D. Francisco
Herndndez Altemir al Premio "Rey Jaime I' 2003 efectuada por la
Direccién Gerencia del Hospital Universitario Miguel Servet de Zaragoza,
la Facultad de Medicina y dada la calidad de los femas “Técnicas
transfaciales y sus modificaciones” e "Intubacién endotragueal por via
submental" la Facultad de Medicina de la Universidad de Zaragoza se
adhiere a dlcha hominacion. |

Y, para que conste, a los efectos oportunos, expido el presen’re
informe, en Zaragoza a dieciseis de mayo de dos mil tres.

LA DECANA
en funciones,

Fdo.: Dolores Serrat Moré

S
S



fajo el

patronazge ¥ pﬁ!id&l‘ﬁilﬂ de honor de 5.M. El ey

. FUNDACION PREMICS "REY JWME I

Palsenelo

ol Hole. . José itk Olfvas
Yicepresidente, '
Tesorera,

Pura Ayo
Secretorio,

Santlags Grisolts
Yocoles, -

Potar Garchs Argiikes

Conca ARl

Felips G. d4l Dao

" Consther 4 Culturay Educadén

Conseier de Economia, Hadenda y Empleo
Corther de Sk
Coraahue du o Amblems
kammrwmudh
Dicwctor Oficia dé Clonchy y Toanologia da 12
c_' n. . d‘: 11..,(:_- P vbdad

BF Expafn

Banealy !
M«wmumwwm
Clerval

Faria do Valenda

Itardroty

Ayt amisdto o Valends

%GENERAUTAT
& VALENCIANA

DR. FRANCISCO HERNANDEZ ALTEMIR
Hospital Universitario Miguel Servet

Fran Luis Amigo, 8-Planta 0, letra B
50009 ZARAGOZA

Valehcia, 24 de febrero de 2003

Estimado Dr. Hemandez

Me complace informarle que ha ‘sido nominado para el Premio “Rey Jaime I”
2003 a la Medicina Clinica. Como sabe, nadie conoce mejor fa propia labor
que uno mismo. Por este motivo, le agradeceré que me envie la siguiente
informacion en los impresos adjuntos en - espafiol & inglés- y que a continuacion
le indlico: '

-Resuinen de su Curriculum Vitae-300 a 500 palabras-

-Resumen -300 a 500 palabras- de su labor cientifica,

en la que se especifique sus principales contribuciones.

_Una fista de las 10 publicaciones suyas que considere mas importantes
y una copia de cada una de eflas.

Segtn las normas _que figen los “Premios -Rey Jaime I, le comunico que fa-

documentacion enviada por los candidatos, excepto libros, permanecera en 0s
archivos de la Fundacién Premios “Rey Jaime I”,

Le ruego remita esta documentacion antes del dia 30 de Marzo de 2003.

Reciba un cordial saludo,

W’aaq %MS olta.

Santiago Grisolia

™y, FUNDACE

FUNDACION PREMIOS REY JAIME 1
Pintor Lépez, 7 - 46003 VALENCIA (ESPARA} - Tels, 96 392 06 04 - 03 - Fax 96 301 1549
e-mail: premiusreyjaimc@wcb[vea,com webt www.weblvea.com

T VALENRCTIA
| pERSTUD
'f  AvANTAL
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- : _ o - ' : March lst-'_12004

Dear sirs, ' ' o ,

I am enclosing copies of some of our most recent studies, which have
appeared in the international bibliography, on the subject of our *submental
endotracheal intubation” techniques and other transfacial techniques permitting -
access to the base of the cranium and adjacent areas (Maxillary swing approach
and others). . e

The historica! evolution and the advantages of -the “submental endotracheal
intubation” technigue are summarised in the article and bibliography “Indications
for and technical refinements of submental intubation in oral and maxillofacial
surgery”. The advantages of this technigue over the tracheoctomy in patients who
do not require leng term endotracheal intubations are that it is less traumatic and,
with reference to the area of surgery, it avoids complications such as endocranial
intubation in fractures at the base of the cranium whether or not ‘associated with
panfacial fractures - Journal of Cranio-Maxillofacial Surgery (2003) 31. 383-388.

With reference to “Transfacial Technigues for access to the base of the -
cranium” (Maxillary Swing approach, etc), I would like to bring to the attention of
the jury that in the Journal of Cranio-Maxillofacial Surgery Volume N© 1, February
2004, pages 19-20, “Coronoidectomy in maxillary swing for reducing the incidence
and severity of trismus — a reminder”, the renowned ‘authors, Yoav P Talmi et al.
attribute the authorship of the transfacial techniques to Hernandez Altemir. The
authors acknowledge that prior to the description and development of these
techniques, access to certain areas at the base of the cranium and to retromaxillary
regions, the clivus etc. required extremely aggressive and complex surgery that
neither surgeons nor patients were always able to sustain. ' -

In the light of this, I consider that both procedures; submental intubation in
its various forms and trarisfacial access, should be carefully. considered by the Jury
for the Rey Jaime 1 (King James I) awards, in the clinical medicine section, as they
represent notable advances in Oral and Maxillofacial surgery, in Otorinolaringology,
in Neurosurgery, in Anaesthetology and In Intensive Medicine. These techniques
have provided a meeting point for varlous specialist fields and have also benefited
both medical practice and research.

Yours faithfully,

Francisco Hernandez Altemir

¥
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T SALIDA

INSTITUTO DE ESPANA

REAL ACADEMIA DE MEDICINA

DE ZARAGOZA
ACADEMIA ASOCIADA

Secretario General Perpetuo
Carlos Cuchf de la Cuesla

CARLOS CUCHf DE LA CUESTA, ACADEMICO DE NUMERO Y
SECRETARIO GENERAL PERPETUOQ DE LA REAL ACADEMIA DE MEDICINA

DE ZARAGOZA
CERTIFICA QUE:

El Dr. D. Francisco Herndndez Altemir, dicté la conferencia titulada
“Algunas consideraciones sobre la interpretacidn que hace la universidad de
Liverpool a nuestra metodologfa transfacial y de la cirugia craneofacial
pediculada, derivada de la misma” el pasado dia 5 de febrero de 2004, la cual se

publicard en los Anales de esta Corporacidn el préximo afio.

Zaragoza, 2 dg/Septiefibre de 2004

= ;J_l’;'f._"") : a
i

Plaza Basilio Paraiso, 4 {Edilicio Paraninfo) — 50005 Zaragoza (Espafia). Telélono y Fax 976 235020
E-mail: Ramed @ uvnizar &3 I’S




) Maxﬂlary Swing Approach for Resection of Tumors
In and Around the Nasopharynx

William 1. Wei, MS, DLO, FRCSE, FACS; Chiu M. He, FRCSE, FRACS; Po W. Yuen, DLO, FRCSE;
Ching F. Fung, FRCSE; fonathan S, T. Sham, DMRT, FRCR; KKam H. Lam, MS, FRCSE, FRACS

he efficacy of the anterolateral approach t6 the nasopharynx and its vicinity was evalu-

3}?51_. Using this maxillary swing approach, we have removed tumors in and around
the nasopharyngeal region in 26 patients. Among them, 18 suffered from recurrent
primary nasopharyngeal carcinoma after external radiotherapy, three patients had chor-

doma, two had schwannoma, one had adenocarcinoma of the nasopharynx, and one had malig-
nant fibrous histiocytoma. The last patient had a recurrent deep-lobe parotid gland tumor local-
ized in the paranasopharyngeal space. The facial wounds in all 26 patients healed primarily with
no evidence of necrosis of the maxilla, Seven patients developed palatal fistula, five of them. sub-
sequently healed, whereas one patient required surgical closure and one had to wear a dental plate.
This group of patients was followed up from 4 to 42 months (median, 15 months), Among the 18
patients with recurrent nasopharyngeal carcinoma, five had local recurrence, four died of other
conditions, and nine of them are still alive with no evidence of disease. This gives an actuarial con-
irol of tumor in the nasopharynx of 42% at 3.5 years. In the eight patients remaining, one died of
recurrent chordoma, two are alive with recurrent disease, and five are free of disease. Exposure of
the nasopharynx and the paranasopharyngeal space is possible using the anterolateral approach.
The associated morbidity is low. (Arch Otolaryngol Head Nech Surg. 1995;121:638-642)

Thenasopharynx and its adjacentareaand ~ be performed. We have previously de-

the paranasopharyngeal space are lo-  scribed the maxillary swing approach to
cated in the center of the head. This re-  this region.” The present series is a re-
gion is difficult to approach, and itiseven  view of our experience in resecting tu-
more challenging to obtain an adequateex-  mors in and around the nasopharynx us-
posure for an oncologic surgical proce-  ing this approach.

dure.
This problem was presented by Wil- m

son in 1950.! Over the years, many sur-
gical approaches have been designed 10
provide access to the nasopharynx. The
primary objective of most of these proce-
dures was for the extirpation of tumors in
the maxilloethmoidal area, but they have
also been used for removal of benign and
malignant tumors in and around the na-
sopharynx,? However, most of these ap-
proaches did not adequately expose the na-
sopharynx and the paranasopharyngeal
space Lo permit an oncologic procedure 1o

All 26 patients survived the operations and
were able to tolerate an oral diet on the
third postoperative day. The facial wounds
in all 26 patients healed primarily, and
there was no necrosis of the maxilla. On
removing the dental plates, a palatal fis-
tula was detecied in seven patients {27%).
These fistulas were treated conserva-
tively with a dental plate, and live of the

'. - See Patients and.Methods"'_

From the Departments of Surgery (Drs Wei, Ho, Yuen, Fung, and Lam) and

Radiation Oncology (Dv Sham), The University of Hong Keng, Quween Mary on next Pagg .
Hospital. i
ARCH OTOLARY NGO NEAD NECK SURGAOL 121, JUNE 1995
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PATIENTS AND METHODS

PATIENTS

From February 1989 through December 1993, in the Oto-
rhinolaryngology Unit, Department of Surgery, The Uni-
versity of Hong Kong, Queer Mary Hospital, we used the
maxillary swing approach in the resection of turnors in and
around the nasopharyngeat area in 26 patients. Among them,
18 suffered [rom recurrent primary nasopharyngeal carci-
noma lollowing external radictherapy.

These patients (17 men and one woman} underwent
surgical resection of the recurrent nasopharyngeal carci-
noma. The patients’ ages ranged from 33 to 74 years (me-
dian, 50 years). Informed consent was obtained [rom all
patients before operation.

All patients received radical doses of external radio-
therapy, ranging from 59 to 70 Gy (median, 63 Gy). The
preradictherapy staging according to Ho revealed the [ol-
lowing: stage 1 {n=2), stage 11 {n=5), stage Il (n=6), and
stage [V disease (n=2}. Three patients received their radia-
tion treatment elsewhere, and their preradiotherapy clini-
cal stage was not known.

Computed tomographic scans were performed in the
18 patients before surgical resection. In nine palients, it was
apparent that the tumor was localized in the nasophar-
ynx, whereas in the other nine patients, the lumeor had ex-
tended to involve the paranasopharyngeal space. Biopsy
specimens obtained [rom the nasopharynxes in 18 pa-
tients revealed anaplastic carcinoma in 17 and nonkera-
tinizing squamous cell carcinoma in the remaining pa-
lient. In two of the 18 patients, the recurrence detected afler
external radiotherapy was initialty successfully tzeated with
brachytherapy in the form of a split-palate gold-grain im-
plantation. Unlortunately, the tumor recurred in both pa-
tients. This recurrence was treated with surgical resec-
tion.. The disease-free interval between the last radiation
treatment and the present recurrence in these 18 patients
ranged from 6 to 26 months (median, 17 months). The fol-
low-up period ranged [rom 7 to 42 months (median, 15
months}.

In the reinaining eight patients, one patient had re-
current adenocarcinoma of the nasopharynx alter surgical

resection via a split-palate approach followed by postap:- .
erative external radiotherapy, Three patients suffered from : -
chordoma presenting in the nasopharyngeal region, and two ~
had extensive schwannoma exiending frem the paranaso-
pharyngeal region to the parapharyngeal space. The sev-
enth patient suffered from a recurrent pleomorphic ad-
enoma localized in the deep lobe of the parotid gland. The
tast patient had a malignant fibrous histiocytoma of the in-
fratemporal fossa, This histiocytoma was resected with the
maxillary swing approach combined with a mandibular
swing.

OPERATIVE TECHNIQUE

We used an anterolateral approach to the nasopharynx znd
its vicinity (Figure 1}. The maxiliary antrum with the hard
palate attached to the anterior cheek flap is turned latex-
ally as an osteocutaneous flap (Figure 2), This surglcal :
appreach has been reported previously.” '

With this approach, the cartilaginous portion of the :
eustachian tube on the side of the lesion and the soft tis- - -
sue of the whole nasopharynx can be resected under di-
rect vision. The posterior part of the nasal septum is re-
moved to offer a belter exposure of the contralateral
nasopharynx. When the recurrent tumor has extended lat-
erally beyond the nasopharynx, tissue in the paranasopha-
ryngeal space can be remeoved together with the tumor. Af-
ter the resection is completed, the maxilla is returned and
fixed to the facial skeleton with miniplates and screws. A
dental plate is fitted in all patients to achieve additional sta-
bitity. Myringotomy and insertion of a grommet are nec-
essary at the end of the operation 1o prevent the develop- -
ment of serous otitis media. B

in four patients, the resection margin was close to tha_
tumor, To increase the chance of eradicating the tumor, .
hollow nylon tubes were placed and long metal needles were
accuralely inserted in the tumor bed before the maxilia was
swung back in place.? This allowed the insertion of iridium
wires as alterloading brachytherapy.

In the last patient, a 16-year-old girl, with a malig-
nant fibrous histiocytoma, the tumor extended downward
into the parapharyngeal space. A concomitant mandibu-
lar swing was necessary to expose the tumor for complete
removal.

seven fistulas healed within a few months, whereas two
posterior fistulas persisted. One patient wore a dental plate,
and there was no {unctional problem. In the last patient,
the fistula was closed surgically with a patatal flap.

All patients developed a certain degree of trismus
during the first few months alter the operation. This in-
variably responded partially to conservative manage-
ment, and there was no functional disability.

At the time of resection, in two of the 18 patients
with recurrent nasopharyngeal carcinoma, the tumor was
found to be infiltrating the skull base extensively; only
palliative resection was performed. In“the other 16 pa-
tients, the size of the recurrent tumor ranged from 1 to
3 cm; in nine patients, the paranasopharyngeal space was
alfected. They all underwent curative resection, and the
resection margins were negative for tumor at the time of
surgery. As the tumor matgins were close in four of the

patients, hollow nylon tubes were inserted for postop-

erative afterloading brachytherapy. These patients were
followed up from 7 to 42 months (median, 15 months).

There was no evidence of necrosis of the max1lla in all

patients.
Among the 16 patients who had curative resecnon

three patients developed local recurrence, whereds 13 were

free from local disease. Two of the 13 padents withiocal

tumor control developed regional metastasis and died,

while two developed bleeding from the internal carotid .-

artery. These two patients with bleeding were among the
four who had afterloading brachytherapy following the
resection. One patient died of the bleeding, whereas the
other survived afier ligation of the internal carotid ar-

tery. He, however, died of bronchopneumonia 8 months

later. The other nine patients are still alive, with no evi-
dence of local disease. The actuarial control of disease

L
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Figure 1. Computed tomographic scan of the nasopharyny. Top, Dashed
fines indicate the osleotomies. Bottam, The hasophatynx was exposed with
the maxiila swung Jaterally white remalning attached o the anlerior cheek

flap.

Flgure 2. The maxitia is saparaled Irom the facial skeleton bul remained
attached ta the anterior cheek flap.

in the nasopharynx was 42% at 3.5 years (Figure 3), and
the actuarial survival of this group of patients was 36%
at 3.5 years {(Fiauye 4), '

In one of the three patients who suffered from chor-
doma, the tumor was extensive and only a palliative de-
bulking procedure was performed. There was a rapid re-
currence postoperatively, and the patient died of cachexia
4 months later. The other two patients with chordoma
subsequently underwent a secondary neurosurgical pro-
cedure for complete eradication of tumor.

For the patient with recurrent adenogarcinoma of
the nasopharynx, the tumor at the time of surgery was
found 10 be 3 cm in diameter and extended into the na-
sal cavity. To achieve adequate tumor clearance, a part
of the hard and soft palate was removed en bloc with the
main tumor. The tumor recurred tocally 8 months later.
=~ The remaining four patients were followed up from
4 to 30 months postoperatively (median, 14 months). In
all of them, there was no evidence of locally recurrent
disease or necrosis of the maxilla.

As nasopharyngeal carcinoma is radiosensitive, the pri-
raary treatment modality for this tumor is radiotherapy.
When the tumor recurs in the nasopharynx alter exter-
nal radiotherapy, the prognosis is gloomy. Further courses
of external radiotherapy can be given, and this may still
eradicate the tamor in some patients.* For the second
course of radiotherapy to be effective, the radiation dose
has to exceed the first dose. The dosage of the second
course of radiation is limited by the tolerance of the sur-
rounding tissues. The long-term effects of radiation on
tissue is not negligible, and, with a second course, the
resultant damage to nearby tissue is expected to be high *7

Brachytherapy allows the delivery of a tumoricidal
dose to the tumor site while sparing the normal tissue.
This is effective in the treatment of small recurrent tu-
mors. In cur department, we have used the split-palate
approach to expose the recurrent tumor in the nasophar-
ynx for accurate implantation of the radioactive gold grains
(gold 198).* Our experience revealed that this is an ef-
fective way of eradicating small recurrent tumors with
no operative mortality and acceptable morbidity,* The
limitation of this form of brachytherapy is that the ra-
diation range of the gold grains is only about 0.5 cm. 1t
is not effective in treating large recurrent tumors or those
tumors that have extended to affect the paranasopharyn-
geal space. Under these circumstances, surgical resec-
tion may be offered. Similarly, when (he tumor recurs
after gold-grain implantation, surgical resection should
be used to provide salvage.

A nutnber ol approaches has been described in the
past for resection of lesions in the nasopharynx and its
vicinily. These included the lateral approach via the in-
fratemporal fossa'® and the superior approach.’! These
suzgical approaches are not easy to perform, and they carry
significant morbidity.*?

Transpalatal approaches have been used [or a long
time to gain access to the nasopharynx.'* Resection of
chordomas" and nasopharyngeal carcinoma through the
transpalatal route has been repotted. ' The limitation
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of this inferior approach is that when the tumor extends
beyond the nasopharynx into the paranasopharyngeal
space, en bloc resection is difficult.

The various anterior approaches to the nasophar-
ynx through the transnasal or the (ransantral route, as
described by Wilson,!” did not provide an exposure for
performing an oncologic surgical procedure.'” Re-
cently, there were reports on gaining exposure to the na-
sopharynx by downward [racturing of the entire palate
after a transverse maxillary osteotomy.'® Exposure of the
nasopharynx is claimed to be adequate,' but resection
of pathologic tissues in the lateral wall of the nasephar-
ynx and in the paranasopharyngeal space is not entirely
satisfactory. Exposure of the nasopharynx with the an-
terior approach can be increased with subtotal maxillec-
tomy or extended maxillotomy. Under this circum-
stance, the defect resulting from the partial maxillectomy
requires reconstruction.”

After total maxillectomy, the nasopharynx and the
paranasopharyngeal space are usually widely exposed. For
resection of tumor in this region, the maxilla can be re-
moved for access and it was possible to reinsert it as a
free graft.?' Although there is no evidence of bone re-
sorption at 15 months, application of this technique in
patients following radiotherapy requires further consid-
eration.

The anterolateral approach to the nasopharymx with

the maxilla swung laterally provides exposure of the na-

sopharynx, and, with removal of the posterior halt of the

‘nasal septum, the whole rasopharynx is exposed. The
paranasopharyngeal space on the side oT?Hé?\%in’g;m
also be adequately exposed without moving the orbital
floor,? Malignant tumors or large benign tamors in this
region can be removed en bloc as in the present review.

The results of salvage resection of recurrent carci-
noma in the nasopharynx with the lateral approach
showed that six of the 13 patients were alive after 2 to 5
years.?

The transpalatal approach has also been used in the
resection of recurrent nasopharyngeal carcinoma alter
radical radiation therapy. In ene center, resection was car-
tied out for nive patients and the 5-year survival rate of
this group of patients was reported as 44% (4/9)."

The largest series in the literature reported the re-
sults of surgical resection of recurrent nasopharyngeal
carcinoma in 15 patients using the transpalatal, trans-
maxitlary, and transcervical routes.* Seven patients were
followed up for more than 3 years, and the other six for
less than 3 years. The overall control of local disease was
31% (4/13).

The anterolateral route to the nasopharynx with the
maxillary swing approach offers a wide exposure of the
whole nasopharynx and the paranasopharyngeal space
for an oncologic surgical procedure. Although the fol-
low-up period was short, wide resection of the nasophat-
ynx and the surrounding soft tissue provides control of
local disease of 42% of the patients at 42 months post-
operatively, The operative procedure is not difficult and
the associated morbidity is acceptable. With this wide ex-
posure, a brachytherapy source can be accurately placed
at the appropriate positions to give additional treatment
to a close resection margin. This was done in four pa-

1 —
fequarial Conlvel of Diseasa
£ in Nasopharynx (n=16)

Probability of Being Disease Free
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Year

Figure 3. The actuarial control of disease i the nasopharynx affer
resgolion with the maxiliary swing approach.

Acluarial Surdval of
Patenls (n=15)
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=

T T T
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Figure 4. The actuarial survival of patienits who underwent resection of the
nasapharynx with the maxilfary swing approach.

tients in the present group; three of them subsequently
developed vascular problems. Although one patient was
successfully salvaged, this additional procedure should
be performed in selected patients only.

The wide exposure achieved with the anterolateral
approach also allowed digital palpation of the internal
carotid artery during the dissection and resection of tu-
mor in the nasopharynx and paranasopharyngeal re-
gion. Any inadvertent injury to the vessel could be re-
paired under direct vision.

Many surgical approaches for the removal of chor-
doma have been described.”? These approaches were
either associated with significant morbidity or did not per-
mit complete removal of the chordoma, especially around
the nasopharyngeal area, With the maxillary swing ap-
proach, adequate exposure of the chordoma around the
nasopharynx is possible and the chordoma in this re-
gion can either be adequately removed or significant de-
bulking can be performed as shown here.

Surgical removal of recurrent pleomorphic adeno-
mas in the parotid gland carries with it a high risk of
injury io the facial nerve, 1t is more so when the recur-
rent tumor is localized in the deep lobe of the parotid -
gland. For the patient in this series, it was not possible
to remove the tumor through the previous facial inci-
sion as the main tumor bulk was behind the ascending
rami of the mandible and the facial nerve was in the
way. With the maxillary swing approach, the deep-
lobe tumor could be completely removed from inside
without disturbing the facial nerve, thus preserving its
function. :

ARCH OTOLARYNGOL HEAD NECK SURG/VOL 121, JUNE 1995

641

V)



++*-When the tumor extended from the base of the skull
eck, then the maxillary swing approach could be*
ed with the mandibular swing to increase the ex-
. - _.posureds shown in the last patient reported herein. The
. morbidity wasnot increased significanely and en bloc tu-
. mor Temoval was possible.
- Theanterolateral route to the nasopharynx with the
. maxillary swing approach offers wide exposure of the
. ‘whole nasopharynx and the paranasopharyngeal space
- for performing an oncologic surgical procedure. The re-
~ assemibly of the osseous and soft tissue is not difficult and

. to the
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the associated morbidity is acceptable.
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Coronoidectomy in maxillary swing for reducing the incidence and severity of

trismus — a reminder

Yoav P. Talmi', Zeev Horowitz!, Ran Yahalom?, Lev Bedrin®

! Departmenti of Ololaryngology-Head and Neck Surgery (Chair: Jona Kronenberg, MD), The Chaim
Sheba Medical Center, Tel Hashomer, Israel; 2 Department of Oral and Maxillofacial Surgery { Chair:
Shiomo Taicher, DDS}, The Chaim Sheba Medical Center, Tel Hashomer, Israel; 3 Tel-Aviv

University Saeller School of Medicine, Israel

SUMMARY. Purpose: The maxiliary swing approach is a proven method for access to the nasopharynx. However,
often, frismus is incurred postoperatively, hampering adequate oral care and follow-up and affecting patients’
quality of life. Case reports:” Corenoidectomy was performed in four patients undergoing maxillary swing.
imimal frismus was seen in one patient undergoing repeat irradiation and chemotherapy. After a 1-month period
no trismus was observed in the other three patients. Conclusion: Coronoidectomy, wsually performed in
maxiliectomy for reducing trismus is a wseful adjunct in the maxillary swing procedure. © 2003 Euwropean

Association for Cranio-Maxillofacial Surgery.

Keywords: Maxilla; Maxillary swing; Coronoidectomy; Trismus; Nasepharynx; Quality of life

INTRODUCTION

The maxillary swing approach is a proven method for
access to the nasopharyny with good exposure and
acceptable morbidity, first described by Hernandez
Alteniir {1986), Wei et al. (1991) popularized this
procedure initially used for resection of recurrent
nasopharyngeal carcinoma ( Wer et al., 1995; King et al,,
2000; Shu et al., 2000) and later for other tumowrs in
and around the nasopharynx (Vei et al., 1995).

Recognized direct surgical complications are pala-
tal fistula, nasal regurgitalion, otitis media with
effusion and trismus (King et al., 2000). Yet, while
trismus was documented to a degree in all patients
following surgery, il invariably responded to con-
servative management and there was no functional
disability (Wei et al., 1995). In another series of nine
patients undergoing maxillary swing, six (67%)
developed trismus (King et al., 2000),

Otitis media with effusion may be overcome
by prophylactically mtroducing a ventilation tube
(Tahni et al., 1998) whereas the majority of palatal
fistula eventually close.

Coronoidectomy as performed routinely in max-
illectomty is proposed in cases of maxillary swing in
order io eliminate or reduce the incidence and
severity of trismus.

SURGICAL PROCEDURE

The maxillary swing appreach was modified from We/
el al. (1991) allowing the maxillary antrum with the
hard palate attached to the anterior cheek flap turned
laterally as an osteocutaneous flap (I¥ef et al., 1995).

Through a Weber—Fergusson incision (Osborue
et al. 1987), the horizontal limb was extended to
the zygoma. The vertical limb of the incision
extended to the inner surface of the upper lip and
continued on to the hard palate between the two
central incisors. The midline palatal incision was
carried to the junction between the hard and solt
palates, and turned laterally to run Dbehind the
maxillary tuberosity. The soft tissue of Lhe hard
palate was incised 1cm lateral to the midline bony
cut thus obviating an eoverlapped closure of the
defect, Three miniplates and screws were temporarily
applied to the zygoma, the frontal process of the
maxilla, and the opposite premaxilla. Using an
oscillating saw, an ostectomy was performed
from the zygoma, the anterior and posterior max-
illary wall of the inferior orbital region, and the
midline of the premaxilla and hard palate. The final
ostectomy was done Lo+ separate the maxillary
tuberosity from the plerygoid plates by using a
curved osteotome. The whole freed maxilla is swung
laterally while attached to the masseter and the cheek
flap. The tumour in the nasopharynx was dissected
under direct vision. The bony surface was drilled and
the posterior septum and ethmoid sinuses were also
removed if necessary,

Margins were verified by frozen-sections and the
mucosal flap of the removed inferior turbinate was
grafted on the raw surface.

Prior to closure, a coronoideclomy was performed
with detachment of the temporalis muscle from the
mandible. Plating was applied, packing inserted and
the skin closed. A pre-prepared dental plate may be
applied to enhance healing.

60
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Fig. 1 — Patient wilh angiofibroma. No rismus occurred and the
small pajatal fistula eventoally healed completely.

Fig. 2 - Patien( with recurrent nasopharyngeal carcinoma § years
following lreatment. Following wide local resection via the
maxiflary swing approach, the patient was treated by
chemoradiation. This patient had not perforimed physical therapy
and some mild trismus eventually developed.

PATIENTS

Four patients underwent maxillary swing with cor-
onoidectomy for benign or malignant disease. Three
had juvenile angiofibroma and one had recurrent
nasopharyngeal cancer. Only this latter patient was re-
treated by chemoradiation while none of the others
was treated this way. None of the nen-irradiated
patients had any trismus while mild trismus was seen
in the patient who was irradiated. Two representative
cases are portrayed: In a case of angjofibroma via the
maxillary swing approach, no trismus occurred and
the small palatal fistula eventually healed completely
(Fig. 1). Another patient with recurrent nasophar-
yngeal carcinoma, 8§ years following treatment, had
wide local resection followed by chemoradiation. This
patient had not performed physical therapy and some
trismus eventually developed (Fig. 2).

DISCUSSION

Coronoidectomy is a time-honored method for treat-

ing refractory trismus due to scarring (Nifzan et al,

1992; Fujioka et al, 2000)., Coronoidectomy was
performed routinely in all cases of total maxillectomy
as a preventive measure followed by extensive physical
therapy exercising the temporomandibular joint, A
degree of trismus may seem as a reasonable price to
pay for resection of recurrent tumour in such a
difficult to access location as the nasopharynx. Yet,
although Wei ef af. (1995) reported that all cases of
trismus eventually improved, it was still a problem
affecting up to 2{3 of the patient population of King
et al. (2000). It should be remembered that following
this approach, the patient may undergo repeal
chemoradiation treatmen(, further inducing scarring
and fibrosis with subsequent trismus. With the advent
of fiberoptic endoscopy, trismus does not preclude
examination of the nasopharynx but affects patient
well-being and quality of life.

CONCLUSION

Coronoideciomy is a valuable adjunct Lo the max-
illary swing approach. This procedure is not time
consuming, is easy to perform with the wide exposure
provided by the technique and minimizes (rismus.
Further studies on larger patient groups may provide
further insight on the benefit of the procedure.
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The transfacial appi'oach to the postnasal space and retromaxillary

structures
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SUMMARY. Various surgical approaches to the region are discussed, and the precedure according te
Hernandez Altemir (1986) described in detail. Six cases are presented to illustrate how this versatile osteoplastic

technique may be adapted for individual patients.

INTRODUCTION

The surgical approach to the postnasal space and the
retromaxillary structures poses a challenge because
of the anatomical inaccessibility of these sites. This
inaccessibility has in the past unjustly consigned
many tumours to inoperability, has led to the
unnecessary mutilation of many patients in order to
establish sufficiently radical surgery and has resulted
in inadequately radical surgery in the attempt to
avoid such mutilation. A multitude of operations has
been described, some of which are noted below, but
all of these have drawbacks which have hampered
their widespread adoption.

The quest for an approach to this region is not
new. Drommer (1986) cites two illustrations of
Kocher’s osteoplastic technigue from the 19th and
early 20th centuries. The Le Fort 1 downfracture
osteotomy has been described as an approach to the
postnasal space by Stell & Wood (1983), and must
be the most cosmetic of all the approaches described,
as it involves only an intraoral incision, but it lacks
the versatility of the procedure to be described later,
and gives poor access for dealing with malignant
lesions in dentate individuals. )

The temporal approach also provides an excellent
cosmetic result and has been described as an
approach for maxillectomy (Attenborough, 1980),
and for access to the orbit, retromaxillary and

infracranial regions (Obwegeser, 1985). In our.

experience, this approach renders access. that is
too limited for comfort and safety. The extended
anterolateral approach (Shaheen, 1982) is a major
operation with an unpleasant scar yet still gives
somewhat limited access. The cervical approach
{Attia et al., 1984) has gained considerable popular-
ity, but involves a lower lip splitting incision, which
yields a poor cosmetic resuit, and an extensive
dissection.

The zygomatic osteoplastic technique described
by Crockett {1963) may be seen as a forerunner of
the transfacial approach to be described below,
although it involves an unpleasant horizontal cheek

scar and gives far less access, because only the
zygoma is osteotomised. The technigue to be advo-
cated below was simultaneously described by Curioni
and Hernandez Altemir, but only published by the
latter (Hernandez Altemir, 1986).

THE TRANSFACIAL APPROACH: TECHNIQUE

The fundamental elements of the technique are
illustrated in the diagrams (Figs 1 & 2) and may also
be followed by reference to Figures 3A to 3E, which
illustrate the various stages of the procedure utilised
in the treatment of a juvenile angiofibroma of the
postnasal space. The incision is based on the
standard maxillectomy appreach, incorporating an
extended pre-orbicularis blepharoplasty incision
(Figs 1 & 3A). The soft tissues are reflected only
far enough to permit the osteotomy cuts to be
performed, miniplates to be preformed, and their
holes drilled prior to osteotomy (Fig. 3B). These
points are important to the success of the technique.
This is an osteoplastic osteotomy of the maxilia,
malar, and palate, deriving its blood supply from
the cheek flap, so excessive tissue stripping may
threaten the viability of the osteotomised structures.
The preforming and drilling for the miniplates

makes an accurate facial reconstruction with perfect

dental occlusion easy to achieve. Intraorally, soft
and hard tissue incisions are ‘stepped’ so that they
are not coincident, so as to facilitate reliable healing.
Intraoral bone cuts divide the palate in the para-
median plane, with this cut being extended through
the maxillary atveolus normally between the first

and second incisor teeth, and into the floor of the

nose.

The facial bone cuts divide the 2ygomatic arch at
its junction with the body of the malar, the lateral
orbital rim inferiorly, the orbital floor just posterior
to the orbitaf rim but normally staying lateral to the
Jacrimal apparatus, and the nasal process of the
maxilla in an obligue line extending from the most
medial extent of the orbital floor cut to the piriform
margin of the nose inferior to the inferior meatus,

A
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soft tissue incision
hone cut’

Fig. 1 -The fundamental technique: basic hard and soft tissue
incisions.

The nasolacrimal duct is thus unaffected. To com-
plete the osteotomy, the lateral nasal wall is divided
horizontally below the inferior meatus after sub-
mucoperiosteal dissection, and the pterygoid plates,
if uninvolved by tumour, are separated with a curved
chisel through a small buccal incision, as for any
conventional midface osteotomy. Normally, the
hard and soft palates are divided at their junction,
and the infraorbital nerve divided and tagged to
facilitate repair later. The osteotomised fragment is
outfractured and folded laterally, to be protected
within a saline soaked swab. The required access is
now effected (Figs 2' & 3C). Final reassembly is by
replacing the osteotomised fragment to its form
position and by miniplating. Formal microsurgic
repair of the infraorbital nerve should be attempted
if access permits, but otherwise simple realignment
of the nerve aided with one or two fine perineural
sutures has, in our experience, resulted in excellent
and rapid return of infraorbital sensation, As stated
by Hernandez Altemir (1986) in his original descrip-
tion, the procedure may be performed bilaterally
should still wider access be desired. In this event, the
only static structures of the midface are the nasal soft
tissues, the upper nasal bony skeleton and septum
and the attached midline strip of hard palate. Our
experience is that healing is just as reliable as in the
unilateral case. In all our cases, palatal healing and
function has been excellent (Fig. 3D}, and the facial
scar has rapidly become inconspicuous (Fig. 3E)}.
The Table sammarises the details of the first six
cases performed using this technique, the resulis of
which are described below, and which illustrate how
the basic technique may be adapted to individual
patients, '

Fig. 2~The fundamenta technique: the cutfracture.

5 Ao,

Fig. 3 (A}~ Case 5. The dlassical incision planned for a It-year-old
boy with a juvenile angiofibroma of the postnasal space, The
submandibular ineision was purely te secure proximal arterial
control should it have proved necessary.

Case reports

Case 1: Adenocarcinoma ex-pleomorphic adenoma
of the soft palate and parapharyngeal space
The ENT surgeon who referred the case had received the

patient from his general practitioner with a diagnosis of
quinsy. This 60-year-old man had a large tumour which
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Flg. 3 (B) — Cuse 5. Miniplates are always formed and the holes
dritled before outfracture.

Fig. 3 (C) - Case 5. After outlracture, the typical excelient
exposure of the postnasul space is obtained,

Fig. 3 (D} - Casc 5. Postoperatively, the palate has healed very
well, and Tunctions perfectly.

Fig, 3(E)— Case 5. The faciul scars became relatively
inconspicuous within a few weeks.

“was ultimately shown to be a pleomorphic adenoma partly -

replaced by adenocarcinoma. Computterised tomography |

demonstrated an extensive lesion involving the para-
pharyngeal space, pharynx, soft palate. and postnasal
space up to the skull base. This was the first time that we

had used the technique and the excellence of the exposure -

that it would provide was underestimated and a lower lip
splitting incision and mandibulotomy were also performed.
The mandibular swing, however, contributed little to the
exposure, which was highly effective with the whole
tumour easily accessible. The tumour was safely excised
‘and the soft palate defect closed with a pharyngeal flap
and a buccal fat pad flap. The functional result of this
repair was excellent and the only conspicuous scar is that
of the redundant lower lip splitting incision. This was the
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1

Table
Age " Anatomical : Dental Infraoebital infraorbita)
Case  (years)Sex siic Pathology Procedure status nerve repair  nerve recovery Complications
1 60 M Soft palatd’ Adenocarcinoma Unilaterul  Bdentulous  Microsurgical Complete Poor lower
parapharyngeal ex-pleomorphic  complete . lip sear®®
spacefskuli adenoma swing i ' -
- base )
2 18 F Soft palate/ Malignant Unilateral Dentate Microsurgical Complete None
postnasal space/ schwannoma complete
infratemporal swing
fossalskull
base
3 4 M Posterior hard Ad,enoid cystic  Unilateral Partially Epineural* . Complete None
palate carcinoma anterfor dentate approximation
swing
4 39 M Ethmoid air Giant compact Unitateral Partially Epineural* Complete MNone
cells osteoma extended  dentate approximation
swing
5 16 M Postnasal Juvénile Unilateral Dentate Epinewral* Partial at Slight palatal
space angiofibroma complete approximation 6 weeks wound
swing posicperatively breakdown
& 55 M Soft palate and Squamous cell  Bilateral  Edentulous Epineural® Complete Died: no local
nasopharynx carcinoma complete approximation tumour present
’ swing : at death

* *Epincural approximation’ means that the cut ends of the nerve were simply approximated with one or two epineural sutures, without

magnification,
** This scar was from a mandibulotomy lip split incision, and was unnecessary.

only case for whith tracheostomy was performed. In this  bundle at the skull base. The transfacial approach was
early case, wire osteosynthesis was used, but miniplates medified by including only the anterior maxilla in the
are now employed. osteoplastic flap and this permitted easy, unobstructed and
. clean dissection of the posterior maxilla and ptyerygoid
o : region under direct vision from in front and “above
Case 2: Malignant schwannoma of the soft palate, {Fig. 4B). Skeletal repair was with miniplates, and
postnasal space, and infratemporal fossa reconstruction was effected by raising a temporalis muscie
i b o : flap to obturate the defect. The photographs taken
This 18-year-old giri was referred by an ENT surgeon who p 3 X photographs 1
had carr%ed out 3%1 incomplete tran)s(oral excisiongof alow 3 weeks postoperatively (Figs 4C.& D) demenstrate the
grade nerve sheath tumour from the soft palate 2 years exgellent cosmetic and- functional results obtained using
previously. The residual tumour had begun to grow more  this technique.
aggressively, having become a malignant schwannoma,
and then occupied most of the postnasal space up to the (00 4 Giant compact osteoma of the ethmoid air cells
skull base, and extended into the infratemporal fossa. . .
After planning the osteotomy cuts and preforming the  This 39-year-old man was referred by a general surgeon to
whom he had been sent for excision of his right preauricular

miniplates, the osteotomy was performed and allowed v ' :
unimpeded dissection posteriorly into the infritemporal  ¢PideTmoid cyst. At presentation (Fig. SA) he was noted

fossa and superiorly on to the cribiform plate and skull
base, permitting delivery of the tumour. Most of the
inferior surface of the soft palate could be preserved with
the nasal layer being repaired with a buccal fat pad flap.
The buccal fat pad is readily accessible following this
osteotomy, and is easily routed into the operation site,
making it an ideal choice as a reconstructive flap,

Case 3: Adenoid cystic carcinoma of the posterior
hard palate

This 49-year-old man consuited a general dental practi-
tioner as a casual patient with a mass in the posterior part
of the left palate. A central biopsy was performed which
viclded a dingnosis of adenoid cystic carcinoma, and
the lesion was obviously overlying the greater palatine
foramen (Fig. 4A). In order to achieve the most effective
surgical clearance, excision of the posterior hard palate
and adjacent soft palate was planned, with seclion of Fig. 4 (A)~ Case 3. Pre-operative view showing the swelling of the

the pterygoid plates and greater palatine neurovascular lefe palate.
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Fig. 4 {B}— Case 3. The trunsfacial approach was modified to
include oaly the anterior maxilla in the flap, allowing clean
disscclion, under direct vision, of the posterior maxilia and

pteryaoid region.

Fig. 4 {C) — Case 3. Shows Lhe excelieat repair at only 5 weeks
postoperatively.

"~ Fig. 4(D)- Case 3. A fully functional repair of the hard and soft

e AT -' Ty BN £ o FRRTE Y

palate was obtained.

to have an obvious right exophthalamos, and was found to
have impaired medial rectus activity resulting in diplopia.
On fendoscopy, the right optic disc was hyperaemic with
blurred margins. Axial computerised tomography
(Fig. 5B) revealed the problem to be a large mass with the
density of cortical bone and occupying the right ethmoid
air cells, having destroyed the medial orbital wall and
involving the optic canal. The lesion was approached using
a modification of the transfacial approach in conjunction
with a bicoronal flap. The latter was used in case 2 frontal
craniotomy became necessary. This did not prove neces-
sary, but this flap facilitated the upper nasal osteotomy
and reconstruction. The epidermoid cyst was excised via
an inferior extension of the bicoronal incision.

In this case, the paranasal incision was extended
superomedially toward the glabelia, and the osteotorny
included the right side of the bony nasaf skeleton. This
necessitated  division of the right nasolacrimal duct
superiorly, and the right medial canthal ligament. The
osteotomy exposed the ethmoid mass (a giant compact

Fig. 5 (A) - Case 4. Patient at presentation, showing right
exophthalmos. The globe is displaced anteriorly and laterally.

=~

{

!
i
;
P
F
:




. Transfacial approuch o the postnnsal space and retromaxillary structures 235

osteoma) which was easily removed (Fig. 5C), taying open
the resultant cavity for unimpeded exploration, exposing
the involved optic canal. The medial orbital wall was
reconstructed with an iliac crest corticocancellous praft
and the osteotomies repaired with miniplates (Fig, 5D).
Anastomosis of the nasolacrimal duct was reinforced by a
silicone nasolacrimal tube, the infraorbital nerve anasto-
mosed, and the medial canthal ligament re-attached with
monofilament satures. Eleven weeks postoperatively, the
cosmetic result was-excellent (Fig. SE). The diplopia had
resolved and the optic disc had reverted to normal,

Case 5: Juvenile angioﬁbmma of the posmasal'space

This 16-year-old boy presented with a history of epistaxis.
Digital subtraction angiography demonstrated the classical
vascular ‘blush’ of a juvenile angiofibroma of the postnasal
space, The classical incision was planned (Fig. 3A), and a
cervical incision added to facilitate proximal arterial
control should this have proved necessary. As always,
miniplates were preformed and their holes drilled before

Fig, 5(B) - Case 4. Axial computerised tomography revealed a
bony mass having replaced the right ethmoid air cells and
destroyed the medial orbital wall, encroaching on the optic canat,

C{ - _. 5 P ] -... ,.n"‘ i

Fig, 5{C)~ Case 4. After the cutfracture, the ethmoid mass was
easily removed.

’ . - TF PN 5 L :
ig. 5(D)-Cased. Reconstruction using miniplatesafso facilitated
thereattachment of the medial canthal {igament. The nasolacrimal
duct was anastomosed and supporied by a transnasal silicone
stent.

normyl position und the diplopia had resolved,
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performing the osteotomies (Fig. 3B). After outfracture,
excellent exposure of the postnasal space was obtained
(Fig. 3C) and the tumour was delivered without hae-
morrhage, The palate has healed well (and functions
excellently), and the facial scars became relatively incon-
spicuous within a few weeks (Figs 3D & E).

Case 6: Extensive bilateral squamous cell carcinoma
of the soft palate and nasopharynx

This last case is mentioned briefly only because it required
the bilateral use of the transfacial approach. The tumour
at presentation was toe extensive to enable adéquate
clearance to be obtained through a unilateral exposure.
Healing was rapid with very little increase in morbidity,

but the patient died of disseminated disease only a few .

months later. At post-mortem examination, there was no
evidence of any local residval tumour.

DISCUSSION

This procedure utilises the techniques learnt in
orthognathic surgery to [acilitate safe and radical
oncological surgery in this difficult region, with
minimal morbidity and excellent cosmetic results.
©One of its main advantages is its adaptability which
allows modifications to be made to overcome the
problems posed by any particular patient. For
example, in cases three and four, when the loétion
of the disease dictated that the posterior maxilia be
incorporated in the resection, then only the antericr

part needed to be included in the osteotomy, yet on

the other hand, when the bony nasal skeleton

needed to be included in the facial swing, then this-

was accomplished by dividing the medial canthal
ligament and nasolacrimal duct, and later repairing
these structures with no morbidity. In extreme cases,
both sides of the face may be swung clear without
adding significantly to the morbidity. This straight-
forward operation serves to ‘unlock’ this difficuit
anatomical région "and may be commended to
surgeons with experience in surgical oncology and
modern maxiliofacial techniques.
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Letters to the Editor

THE TRANSFACIAL APPROACH TO THE
POSTNASAL SPACE AND RETROMAXILLARY
STRUCTURES '

Sir,
In their recent paper, Brown ef al. (1991), drew attention
to the improved retromaxillary access which can be gained
by the approach described by Altemir. While there is no
doubt that this approach is a useful addition to the
selection of methods availabie, it still suffers from the
basic defect of trying to get ‘behind’ a tumour from ‘in
front’. ‘The temporal approach, while giving somewhat
limited access, should give the best chance of starting the
dissection with an adequate posterior margin to the
tamonr and also allows early ideatification of the maxitlary
artery.

Perhaps the best answer with extensive retromaxillary
malignancy is combined posterior and anterior approaches.

C. Yates BDS, MB, ChB, FDSRCS
Consultant Oral Surgeon

Wexham Park Hospital

Slough

Berkshire

SL2 4HL

Reference

Brown, A. M. S., Lavery, K. M, & Millar, B. G. (1991). The
transfacial approachiothe postnasalspace and retromaxillary
steuctures. British Journal of Oraf and Maxiliofacial Surgery,
29, 230.

TRANSCRANIAL RADIOGRAPHS OF THE
TEMPORO-MANDIBULAR JOINT

Sir,

You recently accepted a paper entitted “The Effects of
Positioning Vatiations on Transcranial Radiographs, of the
Temporo-mandibular Joint: A Laboratory Study’ for
publication in the British Journal of Oral and Maxillofacial
Surgery. This appeared in the August 1991, issue (29,
241-249),

Due to an administrative oversight on our part, the
name of the fourth author was omitted and the authors
should have read: ‘Gray, R. J. M., Quayle, A. A,
Horner, K., and Al-Gorashi, A, I

R. J. M. Gray BDS, MDS
Lecturer in Oral Surgery

424

& MAXILLOFACIAL SURGERY

Department of Oral and Maxillofaciat Surgery
University Dental Hospital of Manchester
Higher Cambridge Street

Manchester

M15 6FH

B.A.O.M.S.—AUTUMN MEETING

Sir,

During the autumn meeting in Harrogate of the British
Association of Oral and Maxillofacial Surgeons, several
speakers stated on their opening slides that they worked in
a maxillofacial unit. Their papers revealed that they were
indeed, carrying out work best described as maxillofacial.
It can be assumed, however, that in addition these people
worked in busy units catering for the dento-alveolar and
temporomandibular needs of the area in which they
served,

The question comes (o mind as to when it is desirablg,
permissible, or necessary 10 remove the word “oral’’ or
even “dental” from the departmental title, The quantity of
work in the maxillofacial field is limited, and steps should
be taken to ensuve that the maxillofacial surgeon has
enough work, continually to exercise his advanced surgicat
skills. This leads to the suggestion that units should have
persons appointed to cope with much of the dento-alveolar
referrals, They would have to have consultant status and
to be able to compete with the maxillofacial surgeon for
the available private work.

There is a current craze for doubly qualified oral
surgeons not being on the deatal register, 1 personally
passed through this phase many years ago. As my SHDO
of the time wrote to the employing authority pointing out
that I could not supervise the hygienist I had applied for, |
was compelled to re-register or clean off the black copper
cement myself, E

Doubly qualified oral surgeons should soberly reflect
that the thing that they have, and that the other competing
surgeons have not, is a dental gualification. This is the,
underlying factor that has allowed the advance in scope of
the medically qualified half of the specialty in the last
forty years.

When discussing:titles, possibly we should try to make
OMEF as universally accepted as ENT is now; or possibly
we should just muddie on as we are doing, relying on our,
innate common sense not to attow our titles to sound oo
pretentious of inaccurate.

T. Gordon Hardman FDSRCS, MB, CLB
Colwyn Bay
Clwyd




LETTER TO THE EDITOR

MAXILLARY SWING APPROACH TO THE
HASOPHARYNX

TO THE EDITOHR:

It js always dilficult to know who should receive the
recognitinn for describing a parlicular surgical tech-
nigue, and there are few who can claim to have a truly
original iden since we all build on what we have
learned from olthers. Thus, 1 was nof surprised when
we wrote an article on a "new" operation’ to find it de-
seribed by other authors® shortly alterward. Indeed it
is not unlikely Lhal many so-called new operative
techpiques are simply redescriptions or modifications
ol inethods published long before bul which are now
lnst in the depths of obscure scientific journals. It was
the Guy’s Hospital surgeon Sir Heneage Ogilvie who
said, more than 50 years ago, “All that is recent is not
necessarily an advance, and all advances are not nec-
essarily recenl.”

My reason for writing is to comment an the article
by Wei et al? on the maxillary swing appreach. This is
an excellenl means of gaining secess to the nasophar-
ynx and relromaxillary region which [ have found
mnsl usefu) for tumiors in this area. Nevertheless, it is
nol exaclly new. The technigue Brst came Lo my notice
when presented al the 7th Congress of the European
Assoeiation for Maxillefacial Surgery in 1984." An
English language paper was subseguently published
by Altemir in 1386.% 1t is clear on rending this that he
first deseribed the technique in the Spanish literature
in 1982, and 1 feel he should be given seme credil for
this eleganl approach. This is always asauming Lhat,
as is surprisingly often the case with waxillofacial np-
cralions, it was not actunlly deseribed in the German
literature of the last century!

A, E. Brown, FRCS, FOSRCS
Quean Vickoria Hospilal

Easi Grinslead

Susses, Uniled Kingdom

1. Brown AE, Obeid G. A simplified methud for the internal
fixation ol Eroctures of the mandibular condyle, Rrit J
Ol Moxitiofue Surg 1984:22:146- 150

72 Leller fo e Editor

2. Wennogle CF, Delo RIL A pin-in-groove lechoigue Tor re-
duclion of displaced subcondylar Craciures of the mandi-
ble.  Gral Maxilfofoe Serg 1985;43:659 - 665,

3. Wei W, Lam KH, Sham JST. New approach to the na-
sopharynx: |he mexillary swing approach. Head Neck
1991;1:3:200- 207,

4. Curioni €, Padulu E, Toscano® P, Marragia A. The max-
ilke cheek flap. Presented at 7th Congress of the European
Assgciation for Maxiilofacial Surgery, Paris, 1984,

. Marlinez-Lage 4L, Acero J, Lurenzo F. Temporary waxil-

[

lectomy. Presented at 7th Congress of the Burepean Asso- -

ciation for Maxitlofacial Surgery, Prris, 1954,
. Altemiv FH. ‘Pranalacial aceess to Lhe retremasitlary area,
o Moxitfofire Surg 1986:14:165-170.

]

REPLY:

[ cannot agree more with Lbhe sentiment expressed by
Mr. Brown, thal uncerlainty ofien surrounds the
claim to originality of new surgical procedures. In-
deed, “there is nothing new under the sun™ {Eeclesi-
astes, chapter L, verse §), We developed our maxillary
swing approach inilially for access to the orbit,' in
which the blood supply te the mobilized maxillary
wall depended on the masseter muscle. This Lech-
nigue, conceived in 1986 independently of the descrip-
lion of ar approach to the retromaxillary area by Al-
temir,? was employed for resection of benign tumours
lying close to or arising from the floor of Lhe orbit. Qur
success prompted us to move a larger picce of bone on
the muscle in the treatment of a postradiotherapy re-
curreni soft palate {umour. Partial avascular necrosis
of the bone sugpested that blood supply alter radio-
therapy was marginal and should be increased by way
of the cheek flap as tho carrier.

Faced with the problem of postradiotherapy recar-
rent nasopharyngeal carcinoma, we extended the
maxiltazy swing approach, made cerlain madifica-
Lions, and applied it in the salvage surgical treatment
of this disease,* All our patients have had a radical
course of irradiation. At the same time, vesection often
ontailed removal of infrafemporal fossa contents,
thereby dividing the internal maxitlary arvtery. Main-
tenance of blood supply is, thercfore, highly dependent

HEAD & NECK.  JanuaryfFebruary 1992
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on ablachiment of the bone Lo the cheek flup, and an in-
tact Micial artery. This vessel has to be preserved
when a synchronous neck dissection is carried oul, or
the neck disseclion sheuld be done on a separale ocea-
sion,

One mujor difference between the procedure ol Dr,
Altemir and ours is the site of ostectomy on the max-
itla, Fo appreiach the nasopharynx, in -contrast lo ap-
proaching Lhe arbil, the orbital walls do not need Lo be
vialaied, even temporarily. The sstestomy on the an-
tevior wall of the maxilla lies below the orbital rim.
Exposure of Lthe nnsopharynx and the parapharyngeal
space is guite adequate, and polential oenlar complica-
Livns are avoided. We also believe thal modificalions

Latler Lo the Edilor

of this technique will develop when varied siluations
arise.

William |. Wei, MS, FRCSE, DLO
Urivetsily ol Hong Kong .
Deparlmenl of Surgery

Queen Mary Haspilal

Hong Kong

1. Lam KH, Law WF, Yue OGP, Wei Wi Maxitlary swing ap-
proach o Lhe orbit. Heed Neck 199113107113,

2, Allemir FH. Translacial sccess lo Lhe retromaxillury area.
o Max-Fae Surg 1986;14;:165- 170,

3. Wei W1, Lam KH, Bham JST. New approach (o the na-
sopharynx; the maxillary swing approach. Hewd Neck
1991;13:200-207.
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Letters to the Editor

THE TRANSFACIAL APPROACH TO THE
POSTNASAL SPACE AND RETROMAXILLARY
STRUCTURES :

Sir, .
In their recent paper, Brown ef al. (1991), drew attention
to the improved retromaxillary access which can be gained
by the approach described by Altemir. While there is no
doubt that this approach is a useful addition to the
selection of methods available, it stily suffers from the
basic defect of trying to get ‘behind’ a tumour from ‘in
front’. The temporal approach, while giving somewhat
limited access, should give the best chance of starting the
dissection with an adequate posterior margin to the
tunour and also allows early identification of the maxillary
artery. '

Perhaps the best answer with extensive retromaxillary
malignancy is combined posterior and anterior approaches.

C. Yates BDS, MB, ChB, FDSRCS
Consultant Oral Surgeon

Wexham Park Hospital -

Slough

Berkshire

SL2 4HL

Reference
Brown, A. M. 5., Lavery, K. M. & Millar, B. G. (1991} The
sransfacial approach tothe posin asal space and retromaxitlary
structures. British Journal of Oraf and Mazxillofacial Surgery,
29, 230.

TRANSCRANIAL RADIOGRAPHS OF THE
TEMPORO-MANDIBULAR JOINT

Sir,

You recently accepted a paper entitled ‘The Effects of
Positioning Variations on Transcranial Radiographs of the
Temporo-mandibular Joint; A Laboratory Study' for
publication in the British Journal of Oral and Maxillofacial
Surgery. This appeared in the August 1991, issue (29,
241-249).

Department of Oral and Maxillofacial Surgery
University Dental Hospital of Manchester
Higher Cambridge Street

Manchester

M15 6FH

" B.A.0.M.S—AUTUMN MEETING

Due to an administrative oversight on our part, the -

name of the fourth author was omitted and the authors
should have read: ‘Gray, R. 5. M., Quayle, A. A,
Horner, K., and Al-Gorashi, ALl

R. J. M. Gray BDS, MDS
Lecturer in Oral Surgery
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Sir,

Daring the autumn meeting in Harrogate of the British
Association of Oral and Maxillofacial Surgeons, several
speakers stated on their opening slides that they worked in
a maxillofacial unit, Their papers revealed that they were
indeed, carrying out work best described as maxillofacial.
It can be assumed, however, that in addition these people
worked in busy units catering for the dento-alveolar and
temporomandibular needs of the area in which they
served,

The question comes to mind as to when it is desirable,
permissible, or necessary (o remove the word “oral” ot
even “dental” from the departmental title. The quantity of
work in the maxillofacial field is limited, and steps should
be taken to ensure that the maxiflofacial surgeon has
encugh work, continually to exercise his advanced surgical
skills. This leads to the suggestion that units should have
persons appointed to cope with much of the dento-alveolar
referrals, They would have to have consuitant status and
to be able to compete with the maxillofacial surgeon for
the available private work.

There is a current craze for doubly gualified oral
sargeons not being on the dental register. [ personally
passed through this phase many years ago. As my SHDO
of the time wrote to the employing authority pointing out
that I could not supervise the hygienist I had applied for, !
was compelied to re-register or clean off the black copper
cement myselt. :

Doubly qualified oral surgeons should soberly reflect
that the thing that they have, and that the other competing
surgeons have not, is a dental qualiﬁcation. This is the
underlying factor that has allowed the advance in scope of
the medically qualified half of the specialty in the last
forty years.

When discussing titles, possibly we should try to make
OMF as universally accepted as ENT is now; oF possibly
we should just muddle on as we are doing, relying on our
innate common sense not to allow our titles to sound tao
pretentious or inaccurate.

F. Gordon Hardman FDSRCS, M8, CLB
Colwyn Bay
Clwyd




critica de libros. Int. J. Oral Maxillof. Surg. 1994:23:186

Laligam N. Sekhar, Ivo P. Janecka. eds. Surgery of cranial
page tumors. Raven Press. New York. B892 paginas. Precio:
$281.50. .
Este libro de texto de multiautores (70) acerca de
1a nueva subespecialidad de cirugia de la base del craneo ha
sido editado por dos cirujanos muy respetados.

Sekhar, antiguo profesor de Neurocirugia de la Universidad de
Pittsburgh vy ahora establecido en Washington, ¥ Janeka,
profesor asociado de garganta, nariz y oido de Pittsburgh.

gl libro es largo, 870 péginas, Y estd dividido en
seis secciones: principios generales, anatomia quirdrgica,
técnicas operatorias, reconstruccidén, tratamiento de tumores
especificos Yy rehabilitacién y complicaciones. El libro esté
ampliamente ilustrado tanto con dibujos como con fotografias
intraoperatorias ¥y tomografias. En mi opinidén las fotografias
intraoperatorias son las menos dtiles, porque se han tomado a
través de un microscopio y son terriblemente dificiles de
interpretar, incluso contando con la ayuda del ple de foto.

Hay poca duda de que el texto presenta los Gltimos
extremos de la tarea gquirlrgica en ese dificil Area y uno se
l1lena de admiracién hacia 1la formacidén técnica de agquellos
cirujanos gdgue sSon capaces de realizar una reseccidn de un
tumor en las profundidades del seno cavernoso, a menudo con
reseccién y reconstruccidén de la arteria carotidea. Existe,
gin embargo, un consgiderable debate dentro del mundo de la
neurocirugia acerca de la oficacia de dicha cirugia. El libro
es amplio en extremo: de hecho, una critica del libro seria
que hay excesiva repeticién de abordajes quirGrgicos con poca
evaluacidén critica acerca de dichos abordajes.

como neurocirujano gque forma parte de un equipo
craniofacial, creo que existe una cierta falta de terminacidn
en el 1libro, vya due muchos de 108 abordajes anteriores,
laterales y transorales han side ejecutados por cirujanos gue
estan poco familiarizados con las corrientes actuales de la
practica de nuestra especialidad y asi, realizan
procedimientos de un modo gqQue es8 Menos dJue ideal. Quedé
particularmente gorprendido por la falta de referencias a
nuestra literatura, y el abordaje transfacial de Altemir era.
notable por su ausencia. Me opongo vigorosamente al abordage
de translocacién facial de la nasofaringe, clivus y fosa
infratemporal, porgue es ipnecesaria y hay otros métodos
preferibles. Una de las principales razones del desaryvllo

L



egpectacular de esta subespecialidad quirdrgica es 1la
habilidad para prevenir la salida de liquido cefaloraquideo y
gu consiguiente meningitis. Esto se debe, en no pequefia parte,
al uso de colgajos libres locales O microvasculares y me
desilusiond un pocc el hecho de que no se aconsejara el uso de
colgajos de fascia libres procedentes de la arteria radial
para sellar defectos 6seos o de la dura.

Este libro es un excelente texto de referencia para
cualquiera interesado en cirugia de la base del créaneo ¥y
deberia estar rapidamente a disposicidén de aquellos que se
atrevan a extender las fronteras de la cirugia a la intercara
de la base del créaneo y de la cara.

E.D. Waughan
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European Association for Maxillo-Facial Surgery {(E.AM.F.8)

President Praf, ALONSO DEL HOYO

SERVICIO DE CIRUGIA MAXILOFACIAL

HOSPITAL DE LA PRINCESA
Diego de Léén, 62 - 28006 MADRID {SPAIN}

Dr. Francisco Hernandez Altemir
Fray Luis Amigo 8, 82 A
Edificio Zafiro

ZARAGOZA

Madrid, 30 de Septiembre de 1986.

Estimado coclega,

E1 Comité Organizador del 82 Congreso de la
"European Association for Maxillo-Facial Surgery", quie-
re al terminar el Congreso, agradecerle su valiosa cola-
boracion en el mismo Yy sSu contribucién al éxito del Con-

greso.

Quedando los miembros del Comité Organizador
a su disposicién y reiterandole nuestro agradecimiento
reciba un cordial saludo,

h o~
| Aty

Prof. J.R. Alonso del Hoyo
Presidente

~\
~
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PROF/ J.R. ALONSQ DEL HOYO, PRESIDENT OF THE EUROPEAN
ASSOCTIATION FOR MAXILLO FACITAL SURGERY AND OF THE 8TH
CONGRESS OF THE E.A.M.F.S., CERTIFIES HEREWITH THAT
DR. FRANCISCO HERNANDEZ ALTEMIR HAS PRESENTED AT THE
CONGRESS THE FOLLOWING PAPERS FOR POSTER.......... ‘e

1. A modification of the radical partial parotidectomy
with preservation pf the superior facial associated with

suprahyoid evidement.

2.
2. A technical modification of the- cervical submaxillectomy

3. A modification of the total parcotidectomy with hemiman-
dibulectomy and suprahyoid evidement.

4., A modification of the total parotidectomy with saczrifice
of the peripheric facial.

5. A technical modification of the total parcotidectomy with
sacrifice of the peripheric facial associated with hemimandi-
bulectomy and radical evidement.

6:Exeresis of the auricular pavilion and the cutaneoparotid
structures associated with hemimandibulectomy and radical

dissection of the neck.

7. A technical modification of the superficial of total
parotidectomy associated with dissection of the peripheric

facial.

8. A modification of the total parotidectomy with sacrifice
of the peripheric facial associated with suprahyoid cvidement.

9. A modification of the total parotidectomy with sacrifice
of the peripheric facial associated with hemimandibulectomy or o

ostectomy.

10. A technical modification of the parotidectomy with
fice of the peripheric facial associated with cervical radical
evidement.

11. A modification in the technique of the radical dissection
of the neck.

A Qo d,
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PROF. J.R. ALONSO DEL HOYO, PRESIDENTE DI LA
EUROPEAN ASSOCIATION FOR MAXILLO FACIAL SURGERY
Y DEL 802 CONGRESO DE LA E.A.M.F.5.

CERTIFICA:

QUE EL DR. F. HERNANDEZ ALTEMIR

HA PRESENTADO AL CONGRESO LOS SIGUIENTES

TRABAJOS:

1.- A NEW TECHNIQUE TO CONTROL THE TRACHEOSTOMA.

2.-. A NEW TECHNIQUE FOR MOUTH RESPIRATION

3.- PERICRANEAL FIXATION OF THE NASOTRACHEAL TUBE

4.- CATETERISMO ARTERIAL TEMPOROCAROTIDEO ( INNOVACLOXNLES)

5.~ FISTULA ARTERIOVENOSA CAROTIDEO YUGULAR PORR ARMA
DE FUEGO

6.- TRANSFACIAYL ACCES TO THE RETROMAXILLARY AREA AND
SOME TECHNICAL MODIFICATIONS

MADRID, 19th SEPTEMBER 1986
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12, A modification of McFee's technigque for simple radical
dissection of the neck.

13. Cuadernillo explicative de tramsfacial. Access to the
retromacillary area and scome technical modifications.

14 Transfacial access to the retromaxillary area
15. Una nueva técnica de intubacion submental.

16. Colaboracidén de los médicos residentes del servicio de
Cirugia Oral y Maxilofacial del Hospital Miguel Servet de
Zaragoza, enh el Poster:

HQuimioterapia arterial, cancer cervical:" del Instituto
Provincial de Oncologia. Hospital Provincial de Madrid/f
Dr. G2 Yanes Santos y Dr. Chamorro Pons

Madrid, 19th September, 1986
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Factors Influencing Parathyroid Alfotransplantation in Rats
Michael Friedman (Univ. of litinois at Chicago)
Laryngoscope 898{Suppl. 39):1-16, Septermber 1986 3-8

Parathyroid transplantation could be a solution to the problem of per-
manent hypoparathyroidism or hypocalcemia, but immune rejection has
caused allograft failures. Parathyroid tissue is not immunologically priv-
ileged. An attempt was made to create a predictable model of parathyroid
allotransplantation using newborn and fetal tissue withour immuno-
suppression of the host. Studies, done in rats, werce based on the successful
use of cyclosporine in renal and cardiac eransplaneation. Cyclosporine was
given orogastrically in a dose of 20 mg/kg daily. Some animals received
long-term immunasuppression afeer implantation of feral thyroparathyroid
complexes,

Maintenance of a serum calcium levet above 8 mg daily was raken as
biochemical evidence of graft function. The retuen of pregrafr hypocal-
cemia after excision of the grafe site also indicated successful function, as
did histologic evidence of normal parathyroid tissue ar the grafe site. The
serim calcium lfevel rose transiently after allografiing from newhborn rats
and after fetal parathyroid allografting. A [-weck course of cvclosporine
was assoctated with a more rapid and persistent rise in the serum calcium
levels levels-remained clevated for 2 weceks after cessation of cyclosporine
therapy. Long-term grafe survival was achieved in animals given cyclo-
sporine continuously for 40—90 days after fetal parathyroid allografting,

The ability of a fetat parathyroid allotransplant to suppress specific T
cell activity and survive in a potentially hostile setring is enhanced by
cvclosporine therapy. The agent is not yet ready, however, for wide clinical
LISE, -

» This article is the outstanding candidale's thesis by Friedman that was the

recipient of Lhis year's Fowler Award. It deals with the effort to transplant para-
thyroid gland tissue into a histoincomnpatibie host wihout systemic irmmuno-
SUpPression,

Previous reports in this field have been contusing and contradictory. There
have been numerous reports of failure on the basis of immunclegic rejection
and occasional reporis of success (probably because of random and rare in-
stances of histocompatibilityl. Some authars reported that either adult or fetal
parathyroid tissue is immunologically “privileged.” Others descrnibed wide dif-
ferences in survival based on the anatomical site of surgical implaniation.

Although not groviding a delinitive set of answers 1o lhese complex ques-
tions. 1his work has given us important new information that should be helpiul
n the progress toward resolution of 1his problem. Cyclosporine or one of its
pharmacologic descendants would seem to be required as a long-term immu-
nosuppressant for sustaining viable and funclional parathyroid allegrafts,—B8.J,

" Bailey, M.D. :
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Francisco Hernandez Altemir {Hospital ""Miguel Servet,” Zaragoza, Spain}
J. Maxiliofac. Surg. 14:165-170, June 1986 8-9

Temporary disarticulation of the maxilla via a transfacial apptoach can
provide access to the retromaxillary, prerygoid, and ethmoidal spaces, as
well as the rhinopharynx, the sphenoid sinus, and the clivus, without
mutilating surgery. '

Tecnsiaune—The incision extends from the upper lip around the nose to the
inner canthus and continues horizonlly to che outer canchus and over the 7y-
gomatic process. A vertical incision s made in the vestibular sulcus, and a palatal
fiap is raised ro expose the osseous structures. Osteotomics are done vertically Rrse
at the remporozygomatic juncrion, then to detach the frontal process of the zvgoma,
and then aleng the orbital walls bebind the orbieal rim, crossing to the peak of
the piriform apermre, thus preserving the lacrimal svstem. A vertical incision s
then made in the alveolus. The prervgomaxillary junction is cur and the maxilla
mobilized while remaining pedicied on the cheek.

This approach does not sacrifice any important structure thar is not
recoverable. No dental strucrures are lost, and no second-stage reconstruc-
fon is necessary. The foramina and fissures of the skull base are readily
accessible. The technique may be used simultaneously on both halves of
the maxilla. Ligation of che external carotid artery has not compromised
flap virality, but cemporary arzerial control without ligation is a possibility.

This approach is uscful in selected patients when the size and/or location
of a tumor makes it difficulc or impossible to reach by a conventional
approach without mutilation. Functionally important maxillary and dental
structures are preserved,

» Alihough this article from Spain is only a case report, it describas an impoer-
lant. iInnovative approach 1o an extremely difficult surgical access problem. The
retromanxdlary region, sphencid sinus, nasopharynx, clivus, and base of the
skull can be reached by temporary mabilization of the maxilla pedicled on a
cheek flap with its major biood supply.

Hernandez Altemir reported this work in Europe in 1982, and il has aken 4
years o reach the Enghsh language literature. Whereas the technique is likely
t0 have limiled usefulness in the practice of most otolaryngologists, it is an
innovalion thal may prove to be of great imporiance in a small number of sit-
uations. The beauty of this approach is that it preserves important skeleal,
dental, and sinus structures while providing wider exposure of and improved
access 1o the region of surgical interesl.—B.J. Bailey, M.D.

Craniofacial Resection for Tumors of the Masal Cavity and Paranasal
Sinuses

Anthony D. Cheesman, Valerie J. Lund, and David J. Howard {Royal Nati.
Throat, Nose and Ear Hosp., Charing Cross Hosp., and Inst. of Laryngology
and QOtology, London)

Head Meck Surg. B:429-435, July-August 1986 8-10
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Transfacial access for
neurosurgical procedures: an
extended role for the maxillofacial

surgeon

|. The upper cervical spine and clivus

P D. Grime, R. Haskell, I. Robertson, R. Gullan: Transfacial aecess for newrosurg-
ical procedures: an extended role for the maxillofacial surgeon. I. The upper
cervical spine and elivus, Imt, J. Oral Maxillofac. Swrg. 1991, 20: 2835-290,

Abstract. A variety of osteoplastic flaps have been devised for transoral or
extraoral access to the base of skull and the upper anterior cervical spine. Part
I of this two-part review will describe access to the clivus and upper anterior
cervical spine. Part IT will describe access to the middle cranial fossa, the
infralemporal fossa and the pterygoid (retromaxillary) “space”.

Reconstructive surgery

Peter David Grime',

Richard Haskell', lain Roberison?,
Richard Guilan® -

'Departmer of Oral and Maxillolactal
Surgery, Guy's Hospftal, and *Department ol
Neurosurgery, the Brook Hospltal, Londen,
England

Kay wards: transfacial access; osteotomy;
naurosurgical procedures; skull base; cervical
spine.

Accepted for publication 2 May 1981

As a consequence not only of improved
anaesthesia and intensive care, but op-
erative techniques, neurosurgical pro-
cedures once considered to have unac-
ceptable morbidity and mortality are
now contemplated with increasing regu-
larity. The maxillofacial surgeon, by na-
ture of training and expertise, is in an
advantageous position tc assist in the
managertent of patients by providing
surgical access to the clivus, the upper
anterior cervical spine, the middle crani-
al fossa, the infratemporal fossa and the
pierygoid (retromaxillary) “space”.

The purpose of this review, published
in two parts, is to present and discuss
techniques for transfacial access to these
regions, stimulating further interest in a
relatively unexplored theatre of oper-
ation for both maxillofacial and neuros-
urgeons.

.The text is primarily directed towards
the management of benign lesions, al-
though with appropriate modification
the techniques may be utilised during
resection of malignant neoplasms.

All methods of transfacial access to
be described involve the reflection of
osteoplastic flaps: trans-oral routes to
the cenlral base of skull and upper cervi-
cal spine utilise parasagittal mandibulo-
tomy, maxillotomy or hemi-maxill-
otomy flaps. Extra-oral osteotomies of
the zygomatic bone, the maxilia and the

proximal mandible give access to the
fateral base of skull and the middle
cranial fossa.

The fact that such a variety of tech-
niques have been described, not only
illustrates the difficulty in achieving op-
timal exposure but reflecis the expertise
of interested surgeons within different
specialties.

Heview of surgical anatomy

Selection of the appropriate technique is
dependent on the anatomical location,
rather than the nature of the pathology
to be treated. This involves an under-
standing of the surgical anatomy at the
base of skull. If more than one method
appears suitable the chosen technigue
should have the least morbidity, the ob-
jective being preservation of function
with minimal visible scarring and de-
formity.

For convenience, the base of skull can
be divided into right lateral, left lateral
and central compartments by the inter-
nal carotid arteries as they traverse the
temporal bone (Fig. 1),

The central compartment contains
the sphenoid body, clivus and upper cer-
vical spine whilst the lateral compart-
ments are composed of a portion of the
greater wing of sphenoid, the inferior
surface of the petrous temporal bone

{the infraternporal fossa) and the pos-
terior cranial fossa. The lateral com-
partments can be further subdivided
into anterior, middle and posterior seg-
ments'? (Fig. [),

The anterior segment extends from
the anterior middle cranial fossa to the
anterior edge of the petrous temporal
bone within which are found several for-
amina; rotundum containing the maxii-
lary nerve; ovale, containing the man-
dibular nerve; lacerum, containing the
intérnal carotid artery as it enters the
cranial cavity, and spinosum with the
middle meningeal artery.

The infratemuporal fossa and ptery-
goid {retromaxillary) “space” are separ-
ated from the central compartment by
the lateral pterygoid plate, terisor palati,
superior constrictor and the contents of
the parapharyngeal space, and bounded
laterally by the temporalis and masseter
muscles, the ascending mandibular ra-
mus and the deep lobe of the parotid
gland,

The middle segment is the petrous
bone itself, containing the internal
accustic meatus and canal for the in-
ternal carotid artery. The posterior seg-
ment contains the jugular feramen, in-
ternal jugular vein and the foramen
magnum. These 2 segments are nol ac-
cessed transfacially and will not be dis-
cussed,
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Fig. 1. Central and lateral compartments of the skull base. The lateral compartment is divided

into anterior, middle and posterior SEgments.

The central compartment is aceessed
transorally and the anterior segment of
the lateral compartiment extra-orally.

A wide range of lesions can be treated
including aneurysms of the posterior
cerebral circulation?; craniospinal mal-
formations®; degenerative disease of the
upper cervical spine and dislocation or
fracture dislocation of the upper cervi-
cal vertebrae®; benign and malignant
tumours, e.g, chordomas, meningiomas,
neurofibromas, gliomas",

Imaginative combinations of the
techniques to be described could allow
resection of large base of skull tumours,
with neck dissection as required, and
still leave patients with acceptable func-
tion and aesthetics,

These transfacial approaches have
become practicable due to the develop-
ment of small plales for rigid reconsti-
tution of the skeleton {“osteosynthesis”)
following the various osteotomies.
These allow rapid, rigid fixation of any
part of the facial skeleton which dra-

maticaily reduces post-operative mo-
bidity and entirely eliminates the need
for maxillo-mandibular fixation.

Part T of this review will describe ac-
cess to the clivus and upper cervical
spine within the central compartment,
Part IT will present and discuss access
to the middle cranial fossa, the infra-
ternporal fossa and the pterygoid (retro-
maxillary} “space”, the anterior seg-
ment of the lateral compartment,

Access to the central compartment —
cilvus and upper cervical spine

Access to the clivus through a normai
oral cavity is possible bul impractical
Access to the anterior cervical spine
from Cl to C4 may be achieved utilising
the approach popularised by Crock-
ARD?, but there is no doubt that surgical
accéss is improved by mandibuletomy.
The volume of the oral cavity is in-
creased temporarily by splaying apart
the divided bone and soft tissue and

by depressing the tongue and floor of
mouth into the space created. The ad-
vartage of {mproved access far out-
weighs the disadvantage of a surprising-
ly small increased morbidity. As an
alternative the oral cavity can be opened
into the nose oi nasopharynx.

There are essentially four facial os.
leoplastic flaps designed to have this
effect:

Transmandibular :

1) Parasagittal mandibulotomy (labi-
omandibulotomy).

Transmaxillary

2) Le Fort I maxillotomy,

3) Hemimaxillotomy: palatal mucosal
pedicle.

4) Hemimaxiliotomy; cheek pedicle.

Techniques
Transmandibular

Parasagittal mandibuloron 131520,

A midline, full thickness lip-split is performed
utilising a notch to aid relacation at the ve-
miillion border and the incision carried
around the chin, in a line of relaxed skin
tension, over the lower border of the man-
dible to the level of the hyoid bone where it
deviates laterally (Fig. 2). A sub, deep fascial
fap is developed with protection of the man-
dibular and cervicai branches of the VITih
nerve. The submandibular gland and (he
muscies of the floor of the mouth are ex-
posed,

The mandible is divided in the anterior
region dependent on the position of the lower
incisor toath roats, following reflection of a
mucoperiosteal flap (Fig, 3). Removal of a
taoth to facilitate access is unnecessary. Two
small plates are fixed in siter over the slepped
ot oblique osteotomy site and then removed
prior to sectioning with burs and osteotomes
(Fig. 4). This manoeuvre ensures rapid, accu-
rate relocation and post-operative stabiliiy.

The foor of the mouth is then divided
laterai to the submandibular duct and medial
lo the submandibular gland. Care must be
taken o ensure the preservation of the lin-
gual nerve which can be identified running

&

-~

Fig. 2. Typical lip-splilting incision incorpor-
ating notch al vermilion border Lo aid re.
location,
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~ Fig. 3, Parasagittal mandibulotomy stepped
to aid posi-operative stzbility.

Irom lateral to medial across the incision in
the molar region,

The soft palate is divided either in the mid-
line or with a “lazy $” incision to one side of
the vvula, The latter incision reduces the risk
ol post-operative shortening of the sofi palate
leading to velophuryngeal incompetence, At
this poiut the mandible can be widely separ-
ated {Fig, 5). The insertion of a Cloward's
relractor allows excellent access to the pos-
terior pharyngeal wall which is divided either
in the midline or as an inferiorly based Map.

The posterior phacyngeal mucosa, with the
underlying constrictor muscies, may be elev-
ated as far laterally as the tori tubarius alter
incising the posterior wail of the pharynx, in
the midline, from the posterior border of the
vomer to the level of the aryienoid cartiiages.

The prevertebral fascia and muscles may
also be reflected laterally after midiine divi-
sion. The periosteum is reflected from the
clivus no further lateraily than the “paraclival
gutlers”. This ensures preservation of the in-
ternal carotid arteries and associated cranial
nerves.

I additional exposure of the clivus is re-
quired, laterally based mucoperiosteal flaps
are reflected from the hard palate, and the
posterior bony palale is removed with preser-
vation of the nasal solt tissue floor (Fig. 6).

At this point control is handed ta the neu-
TOSUrgeons.

On completion of the planned neurosurg-
ical procedure, the wounds are closed in stan-
dard fashion withoul the use of surgical
drains. A sofl, fine-bore nasogastric feeding
tube may be inserted to aid post-operative
nounshment. As an alternative, cervico-oeso-
pbagostomy” or percutaneous endoscopic
gastrolomy can be provided.

Fig. 4. Two stall plates fitled then removed
prier to completion of osteotomy,

Fig. 3. Mandibulotomy completed prior to
division of soft palate, Care must be taken
ta identily and preserve the lingual and hypo-
glossal nerves when dividing the floor of the
mouth.

As a general rule, tube feeding is main-
tained for 3 to 5 days and attention is paid
to oral hygiene. The routine use of an anti-
emetic helps prevent vomiting, reducing the
chance of wound disruption.

All patients receive prophylactic peri-oper-
ative antimicrobial treatment and a reducing
dose of Dexamethascone. Providing careful
closure of the mucoperiosteal flap over the
small plates takes place, the risk of post-
operative infection is low. Post-operative
shortening of the soft palate may occur,
particilarly il a midline split is performed,
leading o velopharyngeal incompetence.

Fig. 6. For improved access Lo the clivus, the
sofl tissue of the palate is reflected laterally
apd the posterior-bony palate removed,
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Speech therapy, in our experience, has cor-
rected the fumctional deficit satisfactorily.

Transmaxllary -

There are Lhree potentiai transmaxiliary ap-
proaches. The first is & modification of the
maxillary osteotomy al Le Fort t level. The
other two methods involve hemimaxillotomy
flaps, pedicled either on the palatal mucosa
or the cheek.

Le Fort I maxiffatony™®, Following the in-
Jection of approximately 10 ml of 1:200,000
Adrenalin in 0.9% saline into the operative
site, an incision is made above the mucogingi-
val reflection from one first molar tooth to a
similar poinl on the contraluteral side, The
nasal mucosa is elevated from the lateral
nasal wall and {loor, the soft tissues are re-
flected over the maxilla and, following identi-
fication of the infraorbital nerves, two small
plates are adapted on each side for post-oper-
ative fixation. The maxilla is then divided
with a reciprocating or oscillating saw or al-
ternatively with dentaf burs, above the tooth
apices. (Figs, 7, 8). The cuts pass posteriorly
from the piriform aperture through the zygo-
matic butiresses and the luberosities to reach
the pterygoid plates. The nasal septum and
the lateral nasal walls are divided with osteo-
tomes and, finally, the pterygoid plaies are
separated [rom the maxilla by means of a
curved Obwegeser chisel,

The maxilla is “downfraciured” and re-
maing pedicled on the palalal mucosa and the
faucial pillars. The nasal mucosa is removed
bilaterally to expose the nasal septum. The
inferior turbinates are excised with heavy
scissors and the vomer removed piecemesl (o
expose the roof of the nasopharynx and the
clivas. A Cloward retracior or a medified
Dingman gag is inserted to keep the maxilla
displaced downwards and a large box-like
space is created, (Fig. 9). The posterior phar-
yngeal wall is then divided appropriately
either by midline incision or as an inferiorly
based fiap, The clivus becomes accessible
from the middle ethmoid sinuses to the foi-

Fig. 7. Maxilla cut at Le Fort I level. Anterior
view.
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Fig. 8. Maxilla cut at Le Fort T level, Lateral
view.,

amen magnum and the anterior arch of the
allas.

For improved access to the lower clivus, a
midline palatal split is performed through
bone and soft tissue, including the soft palate.
The divided mazilla retains its faucial blood
supply and can be separated by a self-retain-
ing retractor. With this modification, removal
of the nasal septum or the turbinates is un-
necessary. Post-operative bhealing does not
appear to be compromised by this manoeuvre
originally performed by KocHer and de-
scribed by Lanz in 18931,

Heniimaxillotomy: palatat mucosal pedicle’.
This is, essentially, a high, hemi Le Fort [
osteolomy (Fig. 10). The hemimaxilla is ex-
posed via a Weber-Ferguson incision with
preservation of the infraorhital nerve and an
incisian above the mucogingival reflection on
the ipsilateral side (rom the midline to the
maxillary tuberosity. The skin, subcutaneous
tissues, periostenm and ‘mucoperiosteum of
the maxilla are elevated to expose the anterior
and Jateral walls of the maxilla, nasal bone,
pitiform aperture of the nose, zygomatic
bone and masseter muscle.

The anterior atlachment of masseter to the
zygomalic arch is divided,

The nasal mucasa is reflected uniIatera]]y'

as for a Le Fort | ostectomy. The fibromuscn-
lar attachmenl of the soft palate to Lhe ptery-
goid plates and the hard palate is divided to
expose the nasopharynt.

Fig. . Large box-like space created by down-
fractured maxilla.

Fig. 0. Hemimaxilla pedicled on palatal mu-
cosa and displaced inferiorly,

Corenoideclomy is then performed follow-
ing division of the temporalis muscle attach-
ment. The pteryzoid muscles are divided with
cutling diathermy uniil the lateral plerygoid
plate is exposed. The maxillary artery may
be mobilised, clipped and divided near (he
pterygoid plate.

The maxilla is then divided as for the Le
Foit 1 osteotomy, ipsilaterally, lo include the
lateral pterygoid plate as high as possible.
The nasal floor is then divided to the ipsiiat-
eral side of the midiine without damaging the
paiatal mucosa. The maxilla is mabilised and
hinged medially on the palatal mucosa retain-
ing its faucial blood supply, and the pharyn-
geal mucosa can then be divided,

Additional exposure can be achieved by
removal of: :

a) zygomatic bone Lo the leve] of (he inferior
orbital riny;

b) the middie and superior turbinates;

c) ethmaoid sinuses;

d) the posterior nasal septum and the ptery-
goid piates.

Hewmimaxiflotony: cheel pedicle'. A Weber-
Ferguson skin incision is followed by the efev-
ation of a palatal mucosal flap from the ipsi-
fateral uberosity te the contralateral pre-
miclars {Fig. [1). The palatine artery is (reed

Fig, 11. Palaial Nap reflected prior Lo division
of bony palate, jusi Jateral to nasal septum,
Vertical mucosal incision placed in region of
zygomalic butlress,

[rom its channel by a chisel. A vertical mu-
cosal incision is placed in the region of e
ipsilateral  zygomatic butiress. The soft
tissues of the cheek, orbital floor and palate
are elevated sufficiently to allow access for
surgical division of bone with an oscillating
saw, “Tunnelling™ behind the butivess gains
access for separation of the plerygoid plates
and through which the posterior maxilla and
buttress can be divided. The nasal mucosa is
reflected from the tateral nasal wail and floor,
Bone culs are made between the upper incisor
teeth into and through the hard palate just
to the operative side of the nasal septum. The
bone is divided from the lateral pasal wall
through the inferior orbital rim towards the
infraorbftal nerve canal. The canal is
“deroofled”, the nerve identified, and divided
with a scalpel blade. The boiie cut then con-
tinues anlerolateraily back over the rim and
through the buitress; this is completed intra-
orally, the posierior maxilla divided and the
plerygoid plates separated from the maxilla
by an osteotome.

The lateral nasal wall is divided with an
osteotome and the hemimaxilia, pedicled on
the cheek, is outiractured laterally. (Fig, 12).
The pharyngeal wall can then be divided ap-
propriately,

Wound closure

Follewing compietion of the neurosurgical
procedure, the pharyngeal wall is closed in
layers, the maxilla or hemimaxilla returned
to the precperalive position and fixed i siry
by the precontoured, prepositioned, small
plates. The wounds are closed in the standard
fashion. A methad of postoperative feeding
is provided as discussed previously,

Discussion

The first stage in selecting the most ap-
propriate access osteatomy {s to deter-
mine the location of the tumour or other
lesion using appropriate endoscopic and
radiological techniques. Where possibie
the nature of the lesion is ascertained.
For access to lesions confined within
the central compartment, the Le Fort I

Fig. /2. Hemimaxilla pedicled on cheek and
displaced laierally,

o
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maxillotomy gives good access to the

upper and middle clivus, (access to the
lower clivus may be poor), maxillary,
ethmoidal and sphenoidal sinuses, the
nasal and pterygopalatine fossae and
the medial portion of the infratemporal
fussa’. Allhough removal of the nasai
septum and turbinates is necessary, this
does not appear to cause long-term
problems,

It is a technique which lends itself
to the clipping of distai-vertebral and
Basilar artery aneurysms or removal of
small clival chordomas and is extremely
useful for removal of nasopharyngeal
tumours,

Dividing the dowafractured maxilla
in the midline, gives excellent access to
the entire clivus, taking the neurosurg-
eon closer to the operative site than is
possible with the transmandibular ap-
proach, In this sitvation, pre-operative
nasal architecture is retained. Access
can be further enhanced by an incision
splitting the upper lip in the midline and
by extending this incision around the
nasal alae (a “tulip” incision). SANDOR
et al."¥, describe this approach in con-
junction with a parasagittal mandibulo-
tomy but, in our opinion, this does not
add to the access already achieved. Mid-
palatal splitting of the downfractured
maxilla will almost certainly become the
definitive approach to the clivus,

The main advantage of both tech-
niques is a low morbidity with ab-
sence of facial scarring. The risks of
cranial nerve or vertebro-basilar vas-
cular damage and aphasia or epilepsy
as a resull of bLrain retraction follow-
ing transcranial approaches to the
upper clivus are avoided. Compli-
cations are uncommen but include
subcutaneous emphysema and IIIrd
or VIth nerve palsies’.

Exposure from the upper, middle cli-
vus to the level of C4 may be achieved
by parasagittal mandibulotomy alone,
or in combination with a Le Fort [
maxillotomy with midline palatal divi-
sion. Alternatively, hemimaxiilotomy or
hemimaxillectomy coutd achieve similar
access. For lesions confined to this re-
gion, hemimaxillotomy may be pre-
ferred to parasagittal mandibulotomy,
having the advantage of reduced mor-
hidity with a shorter time for exposure
and closure. Hemimaxillotomy pedicled
on the palatal mucesa is technically
more difficult to perform than when
using a cheek pedicle, and for access to
the central compartment only has no
distinet advaniages. Unlike the Le Fort

I maxillotomies, hemimaxillotomy pre-
cludes a midline approach which neuro-
surgeons may find disadvantageous.

The loss of sensation over the cheek
as a consequence of infraorbital nerve
division with the cheek pedicle is a small
price to pay for the excellent access of-
fered by this technique. Hemimaxilloto-
my is preferred to hemimaxillectomy as
bone and teeth are preserved and recon-
struction, either by a temporalis muscle
flap or an obturator, is avoided.

Access to the clivus can be achieved
through a lateral rhinotomy or by bone
removal following a midfacial degloy-
mg®'®!? the latter approach avoiding fa-
cial scars, :

The major disadvantages of these
techniques, however, are the potential
loss of bone (in young people this may
be replaced as a free graft) and a lateral
rather than midline approach.

For access to lesions which extend
beyond the central compartment into
the lateral compartment, parasagittal
mandibulotomy is to be recommended
for its versatility. Extension of the cervi-
cal incision and further dissection in the

neck allows access to the infratemporal

fossa, particularly if this is combined
with horizontal sectioning of the vertical
mandibular ramus above the lingula
and superolateral reflection of the hemi-
mandible and cheek.

Extension intraorally gives access to
the parapharyngeal space. Although ac-
cess to the lateral compartment can be
achieved by intraoral extension of hemi-
maxillectomy and hemimaxillotomy
techniques, a major disadvantage is the
lack of control over major neurovascul-
ar structures of the neck and skull base.
A palatally pedicled hemimaxiliotomy
flap in this situation would have a dis-
tinct advantage.

With all transoral procedures, there is
& potential risk of post-operative wound
infection and meningitis. This risk is
minimised by the prophylactic inira-
venous administration of appropriate
broad spectrum antibiotics, for ex-
ample, a Cephalosporin plus Metronid-
azole beginning peri-operatively and
continuing for 72 h, There are no re-
ported cases of meningitis or wound in-
fection associated with the techniques
described. The vse of systemic steroids
and oral or intramuscular non-steroidal
anti-inflammatory drugs, for example
Diclofenac, reduce postoperative oede-
ma with good pain control. As an alter-
native to the difficult insertion of su-
tures for closure of the pharyngeal wall,
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human derived fibrin adhesives provide
rapid and watertight, albeit expensive,
closure, '

Intermaxillary fixation is unnecessary
with bone plating techniques and, pro-
viding soft tissue closure over the plates
is achieved, the risk of infection and
malunion is low. Kresp1 & Sisson' re-
port one incident of malunion when utj-
lising transosseous wires instead of
simall plates for fixation alter mandibul-
ototny. In the absence of intermaxillary
fixation, transosseous wires do not pro-
vide adequate stability at the osteotomy
site.

Extensive parasagittal mandibuloto-
my techniques may give rise lo post-
operative dysphagia as a conseguence of
pharyngeal and tongue retraction. This
nsually recovers within 2 months. If the
hypoglossal nerve is damaged, recovery
may take longer. Serous otitis media
leading to deafness occurs if the Eusta-
chian tube is divided but is easily rem-
edied by the insertion of a middle-ear
ventilating tube, Should extensive dis-
section be anticipated in the neck or if
midline glossotomy is to be performed,
a preliminary tracheostomy is advisable
to protect the airway from extensive
post-operative oedema. Qral intubation
rarely gives rise to restricted surgical
access, whilst nasal intubation may be
inappropriate with some techniques.
However, when intubation of the tra-
chea could be expected to hinder surgi-
cal access then eleclive tracheostomy is
also necessary.

In generzl, these techniques have ac-
ceptable morbidity, resulté in minimal
scarring and preserve satisfactory post-
operative function.
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Transfacial access for
neurosurgical procedures: an

extended role for the maxillofacial

surgeon
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Abstract. A variety of osteoplastic flaps have been devised for transoral or
extraoral access to the base of skull and the wpper anterior cervical spine. Part I
of this two-part review describes access to the clivus and upper anterior cervical
spine. Part II will describe access te the middle cranial fossa, the infratemporal

fossa and the pterygoid (retromaxillary) “space”,
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Part I of this two-part review discussed
transfacial access to the upper anterior
cervical spine ang clivus within the cen-
tral compartment at the base of the
skull, In Part II, access to the middle
cranial lossa, the infratemporal fossa
and the pterygoid (retromaxillary)
“space” within the lateral base of skull
compartment will be described. Transfa-
cial access is achieved utilising an extra-
oral osteotomy of the zygomatic bone,
or by extension of the versatile parasag-
ittal mandibulotomy.

Techniques
Access to the lateral compariment

The middle crepied fossa™

The standard zygomaticotemporal approach
o the middle cranizl fossa uiilises 2 full bi-
coronal scalp Map extended into the preaur-
icular region on he ipsilateral side, the hair
having been shaved according lo personal
preference®, The scalp flap extends from a
point just above the lateral corner of the con-
iralateral eye within the normal hair-bearing
area, continues across Lhe scalp, contoured to
atlow aceurate relocation, and sweeps around
lire atiachmenl of lemporalis. The incision
then lollows the curvature of the helix to the
most caudal point of the inner aspect of the
tragus. The incision is deepened Lo the epi-
cranial aponeurosis over the scalp and to the
temporalis fascia over the temple. In {he pre-
auricnlar area, biunt dissection in the avaseu-

lar plane anterior to the cartilage of the exter-
nal meatus is sufficient to reach the root of
the zypomatic arch,

After the scalp flap is furned back 10 2 line
joining the supraorbital rim and the line of
the zygomatic arch, and incision is deepened
between these points through the superficial
layer of the temporalis lascia. The upper
branches of the lacial nerve lie lateral to this
layer and are thus preserved.

The pericranium is incised across the fore-
head and arcund the temperal muscle to the
suprameatal crest and hence to the posterior
zygomatic root. The supraorbital nerve is
freed from its foramer and the lax skin be-
tween the eyebrow and lid is freed from its
pericsteal atlachments to allow inferior trac-
tion of the skin flap {Fig. 1).

The temporalis muscle is elevated (rom its
origin down 1o the inltatemporal crest, eleva-
ting the periosteum from the lateral orbital
wall.

The zygomatic bone is divided in three
places with dental burs alter drilling holes
to take osteosynthesis wires or, if preferred,
small or micro plates. The cuts are made as
Follows: 1} Actoss the supraorbital rim | cm
above the zygomaticolrontal suture with the
bur directed towards the {nferior orbital fis-
sure thus producing an oblique cut;

2) From the inferciateral corner of Lhe orbital
rim traversing the body of the zygoma paral-
lel with, and directed towards, the anterior
border of the masseter muscle; 3) A bone cut
obliquely bisecling the eminentia articularis
of the zygomatic arch (Fig. 2). The zygoma
is outfractured with osteotomes and pedicled

on the masseter muscle displaced inferiorly
(Fig. 3). Access Lo the middle cranial fossa is
then achieved with craniolomy (Fig. 4).

The infratemporal fossa and pterygoid
{retromaxlilary) “space”

A variety of surgical techniques may be util-
ised in the approach to the infralemporal
fossa and retromaxillary regions, which are
acknowledged to be amongst the most diffi-
cult o accessAH0I2I3

) The preliminary stapes of the standard

Fig. {. Bicoronal Mlap retracled exposing lal-
eral orbit and zygomatic arch wilh attached
masseter muscle.
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zygomaticolemporat approach are compleled

poral crest. This gives access (o the lossa,
2) Alternatively, the bicoronal flap is ex-

extensive subperiosteal disseclion in the nasal

extra-orally. The latter structure is divided
and turned superiorly (Fig. 5).
Alternatively, the mandibular camus can

Fig. 3. Zygoma pedicled on masseter muscle

and displaced inleriorly. Fig. 5. Coronoid lragment pedicled on tem-

poralis and reflected superiorly exposing re-
tromaxillary region.

2
\

Fig. 6. Aliernative osteotomy - plerygoid
muscles divided,

Fig. 4. Temporalis muscle detached and re-
Necied inferiorly prior to craniotomy.

but the lemporalis muscle is not detached
from above. The ascending ramus of the
mandible is approached intrz-orally and the
cotonoid process cut. The corenoid process
can then be delivered upward and the tem-
poralis muscle elevated [rom the infratem-

tended on the contralateral side®. By more

and orbilal region, and by careful dissection
close to the superficial surlace of the masseter
musce, the flap may be mobilised to a greater
degree and reflected, ailowing access to the
mandibular ramus and the coronoid process

be seclioned horizontally shove the lingula,
the temporomandibular joint distracted alter
capsular division and the upper ramus dis-
placed superioriy pedicled on the temporalis
muscle. A further ostestomy just below the

Fig. 7.

condylar head avoids disarticuiation {Fig, 6).

On completion of surgery, the bone frag-
ments are replaced ahd secured with direct
stainless steel wire or wilh a 2/0 polygalactin
suture. Ii is not necessary to reattach the
lateral palpebral ligament. Small or micro
plates may be vsed il preferred. All wounds
are closed in standard fashion with the pres-
ence of mini suclion drains as required.

3} HAMLYN et al.* describe an approach to
the infratemporal fossa utilising a Weber-Fer-
guson incisicn and division of the zygomatic
bone wilh lateral reflection on the zygomatic
arch and preservalion of the infraorbital
nerve, i

4) For a wider approach a combination of
the zygomaticotemporal technique in combi-
nation with a hemimaxillotomy is ideal. This
requires a Weber-Fergusen incision extended
laterally over the orbital margin and con-
tinued superiorly encircling the lemporalis
miuscle origin and extending inferiorly across
the route of the zygoma {Fig. 7). This incision
is similar to that of (he original zygomatico-
temporal approach described by Nem-
Drwytn el al.?, if the Weber-Fergnson compo-
nent was removed. Unfortunately, the ter-
minal branches of the superior division of fhe
lacial nerve are sacrificed.

The zygoma is cul as described previously
and a cheek pedicled hemimaxitlolomy per-
formed. Aiternatively, both the maxilla and
the zygomatic bone can be removed in one
piece as described by McGurr & Lenio’,
Both these methods are variations of a tech-
nique [irst described by Crockers? and later
madified by WoRTHINGTON",

5) 1t 1s also possible to use a transoral, cervi-

cal approach. This proceeds as a standard

parasagitial mandibulotomy but the floor of
mouth incision is extended backwards and

combined

meision  for
zygomalicolemporal/bemimaxillotory tech-
nique combined with labiomandibulotomy
and neck incision for extended access.

Skin

:

i



upwards behind the maxillary tuberosity
{(Fig. 8). By further extension inlo the maxii-
‘lary sulcus, the maxillary antrum, pierygopa-
latine fossa and infratemporal lossa are ex-
posed. The coronoid process of the mandible
can be resected to improve access to the infra-
temporal fossa and the temporal muscle re-
tracts superiorly. The reseeted bone retracts
automatically and a traction wire placed
through ils base aids recovery at the end of
the procedure.

The disadvantage with a pure transoral
approach to the infralemporal fossa is the
lack of control over major neurovascular
structures al the base of skull and the limited
exposure, To combat this difficulty, the cervi-
cal incision is extended to the mastoid pro-
cess,

Following development of a subfascial
flap, the digastric and stylohyoid muscles are
refeased Irom the hyoid and reflected su-
periorly with the submandibular gland. The
mylohyoid muscle is divided from its pos-
lerior border parallel with the lower border
of the mandible 1o the midline. The sterno-
cleidomastoid muscle is retracted posteriorly
and the carotid sheath dissecied to the base
of skull witl identification of the carotid bi-
furcation and the cranial nerves X, XI and
XII.

At this stage, further lateral movement of
the hemimandible is prevented by the pres-
ence ‘of the exlernal carotid artery. This may
be divided at the level of the facial artery. If
necessary, the stylohyoid ligament, styloglos-
sus and stylopharangens muscles are separ-
ated from their styloid attachmenl. This al-
lows dissection of the internal carotid artery
Lo the base of the skull

The intragral mucosal incision does not
extend inte the buccal sulcus but extends
from the maxillary uberosity on to the havd
palate, conlinuing as a mucoperiosieal in-
cision | cm (rom the gingival margin to the
midline, A posterior-based patatal flap is de-

Fig. 8.Intra-oral incision extended lateral 1o
the maxillary tuberosity.

veloped with division of the long sphenopala-
tine vessels and nerve.

The posterior bony palate is resected and
the nasal mucosa elevated from the medial
pterygoid piate, The lingual nerve is followed
superiorly lying oo the medial pterygoid
musele which is divided from its insertion
into the lateral pterygoid plate. Complelte ac-
cess to the infratemporal fossa is thus pro-
vided with full control of major nerves and
vessels.

This techaique can be modified luriher if
access to the central compartment is not re-
quited'. Parasagittal mandibulotomy and the
skin incisions are as above, In this situation,
it is not necessary to divide the attachments
of digastric or stylohyoid, or reflect the sub-
mandibular gland. The carotid sheath is ex-
posed by retraction of the digastric and ster-
nomastoid muscles and the exlernal carotid
transected at the level of the bifurcation (Fig.
9). The facial artery and vein are identified
at (he lower border of the mandible. These
are divided and reflected superiorly wilh the
fascial flap prolecting the lower divisions of
the facial nerve, (Fig. 10].

The intraoral mucosal incision is also
modified. This extends {from the base of the
coronoid process running inferomedially to
the retromolar area then anteremedially into
the gingival sulcus and is carried down to
bone. This incision exlends to the midline. A
full thickness mucoperiosteal Map is reflected
from the lingual side of the mandible and
extended inferiorly to the attachment of my-
Iohyoid and posteriorty Lo detach the pterygo-
mandibular raphe and superior constrictor.

Fig. 9. External carotid artery divided at level
of bifurcation.

Fig. 10. Mandibular branches of facial nerve
idenlified and protected.
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The mucoperiosteun: is also reflected from
the medial aspect of the wumus above the
lingula and from the anterior border of the
ramus 1o Lhe coronoid tip, .
Following parasagittal mandibulotomy,
the periostewm of the lower border is divided
and the remaining sol( lissue reilected rom -
the medial aspect of the mandible and a hori-
zontal osteotomy of the ramus above the lin-
gula performed intraorally. The neurovaseul-
ar bundle i preserved and the mandibular
fragmenl reflected superolaterally with its at-
tached solt tissue with excellenl access to the
pterygomaxillary fossa and the parapharyn-
geal space (Fig. 11). Unfortunately, access to
the infratemporal [ossa is limiled and is best
achieved extra-orally as described previously.

Discussion

One of the great advantages of the zygo-
matico-temporal approach {o both the
middle cranial fossa and the lateral
compartment in general is the simplicity
of the surgery and the preservation of
the facial nerve withoul recourse to par-
otidectomy, as described in earlier ac-
counts of a preauricular approach'®'2,
If control of the carotid arteries or neck
dissection i required, simple cervical
extension of the preauricular incision
provides the necessary access, and
avoidance of the oral route reduces the
risk of contamination and subsequent
wound infection. Facial aesthelics are
maintained and the incision is cosmetic-
ally acceptable, UTTLEY et al.!" have re-
ported a series of 54 cases ulilising the
approach described by NEL-DwYER et
al® with minimal (4%) mortality and
mozbidity. Complicalicns are rare but
fixation of the zygoma may present a
problem in children.

Fig. 11. Mandibular fragment pedicled on the
cheek Nap, reflecled superolaterally to expose
the retromaxiflary area and he pterygoid
“space”.
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g
Fig, 12, Zones at the base of skull. I, Clivus.
2. Upper cervical spine. 3. Plerygoid “space”/
retromaxillary region: medial. 4. Pterygoid
“space” fretromaxillary region: lateral. 5.
Infralemporal fossa. 6. Middie cranial lossa.

The alternative methods of achieving
access (o the infratemporal fossa and
pterygoid (retromaxillary) “space”, as
described by Crockerr and modified
by both WorTHINGTON" and HAMLYN
et al.! using similar osteopiastic flaps,
have the disadvantage of an anterior
approach with reduced access and an
increased risk of permanent damage to
the facial nerve. The end result is cos-
metically inferior,

The difficulty with the bicorenal ap-
proach®, despite bilateral preauricular
extensions, is in adequately mobilising
the flap for sectioning the mandibular
ramus and gaining access to the retro-
maxillary area without causing a trac-
tion palsy.

On balance this is preferable to the
combined zygomaticotemporal and he-
mimaxillotomy approach’ which sacri-
fices the terminal branches of the upper
division of the facial nerve, and is cos-
metically inferior, The main disadvan-
tage of the zygomaticotemporal ap-

proach is the difficulty in following the
internal carotid artery through the bone
of the skull base. -

Should this be necessary, the post-
auricular approach as described by
FiscH® may be used, but this technique
invelves the resection of the mandibular
condyle and coronoid processes and di-
vision of the mandibular division of the
trigeminal nerve which compromises a
return to full mandibular function, With
this technique there is also Ioss of ipsila-

teral lower lip sensation. The zygo-

maticotemporal approach preserves the
temporomandibular joint, allows resu-
mation of normal function and pre-
serves lower lip sensation. The approach
described by FiscH is more appropriate
to those with an otolaryngological
training. '

When access to both central and lat-
eral compartments is required, a parasa-
gittal mandibulotomy approach offers
the best technique with wide exposure,

By extension of the cervical incision
to include the preauricular and tem-
poral approach, the middle cranial fossa
may be accessed but the external carotid
artery must not be ligated or blood
supply to the temporal flap may be
compromised. As an alternative, the
combined zygomaticotemporal maxill-
otomy approach also gives good access
to both compariments albeit with peor
conirol over major nenrovascular struc-
tures, Cervical extension in these cir-
cumstances could compromise flap
bleod supply.

A palatally pedicled hemimaxill-
otomy flap allows access to both com-
partments with exception of the middle
cranial fossa.

An alternative approach to the infra-
temporal fossa and retromaxiliary area
devised by Manw el al’ has not been
described in detail here as it is unnecess-
arily complex involving the combi-
nation of both lower and upper lip split-
ting incisions and temporary removal of
the zygomatic complex.

Access is achieved by removing the

Table 1.

Procedure Compariment  Zone

Le Fort I osteotlomy C 1 {2)

Le Fort [ osteotomy with midline palatal spiil C P2
Hemimaxillotomy CIL] 1 2 3] [4] (5]
Parasagitial mandibulotomy C 123
Zygomalicotemporal L B]4 5 &
Zygomalicotemporal with hemimaxillotomy CL 23435 6
Parasagitta] mandibulotomy with cervicul extension  C [L] 1203 45

Key: C=central; L =laleral; [ =access possible bul not recommended.

coronoid process of the mandible and
dividing the pterygoid muscles before
removing the posterior walt of the max-
illa, the pterygoid plates and the tateral
nasal wall,

The zygomatic complex is replaced as
a free graft and wired i siti at the end
of the procedure. Loss of ipsilatera
cheek and both upper and lower lip sen-
sation occurs and facial scarring is unac-
ceptable in comparison with alternative
techniques. It can no longer be recom-
mended,

Table | summarises the osteotomy
most likely to be appropriate for a par-
ticular region (Fig. 12), accepting that
specific circumstances may dictate aiter-
native choice,
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Transoral approach for large
pituitary adenoma using Le
Fort | osteotomy with

mandibulotomy

A case report
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Abstract. A patient is presented with a large pituitary adenoma that was
successfully treated with a Le Fort T osteotomy in combination with

mandibulotomy,
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Various approaches have been de-
scribed to reach the centrally placed
clivus and midline cranial base tumors,

.which are technically difficult to access

and expose. For example, lateral ap-
proaches have been used, but all involve
prolonged, and at times excessive, re-
traction on the brain stem and cranial
nerves, which may cause postoperative
neurological deficits®’. Alternatively,
anterior approaches through the naso-
pharynx or oropharynx with either
palatal, maxillary or mandibular split-
ting may provide direct access and re-
duce the risk of posloperative neuro-
logical deficits!*610.12 ArcHER et al,
described a (ransclival appreach for the
treatment of basilar artery aneurysms
using a Le Fort I osteotomy, which pro-
vided vnprecedented access to the re-
gion of the clivus in its entirety and did
not cause problems such as soft tissue
retraction®. The same approach allows
partial or toial resection of midline
skull base tumors'?, This technique

along with a mandibular split to treat a
large pituitary adenoma is described.

Case Repott

A 54-year-old woman presented with acute
onset of headache, associated with slight vis-
val disturbances. Computed tomography of
the head revealed a tumor mass involving the
clivus. A transmaxillary biopsy was per-
formed and the histopathologic diagnosis
was invasive nonfunctioning pituitary aden-
oma. Her neurclogical examination was nor-
mal and studies revealed normal levels of
growth hormone, luteinizing hormone, pro-
lactin, (ollicle-stimulating hermone and thy-
roxine, She chose not ic undergo surgical
treatmient but was followed for several
months until a year later, when she com-
plained of severe headache and diplopia.
Magnetic resonance imaging (MRI) of the
head revealed an extremely large, dilfuse
mass al the cramal base, involving the entire
region of the sella and sphenoid sinus, with
bilateral extension into the cavernous sinus.
Suprasellar extension into the region of the
hypothalamus was observed (Fig. 1).

Surgery was now lhought to be necessary.
Anesthesia was administered via orai intu-
bation because she refused a tracheotomy. A
midline mandibulotomny was first performed
o prepare space for an oral endotracheal
tube (Fig. 2). A Le Fort T osieotomy was per-
formed o displace the maxilla downwards.
The downwards displaced maxiila ailowed
optimal access to the clivus, The inferior (ur-
binates were excised and the nasal septum
was removed piecemeal to expose the roofl of
the nasopharynx and the clivus, Sell-retain-
ing retractors were inserted to keep the max-
illz displaced downwards and a large box-like
space was created (Fig. 2). The tomor was
then resected by the neurosurgeons, alter
which the maxilla and mandible were reposi-
tioned and fixed with miniplates applied. A
nasogasiric {ube was inserted lor posiopera-
tive feeding.

Posloperatively, the patient’s headache and
diplopia resolved and her wounds healed sal-
isfactorily without CSF leakage or menin-
gitis. She had no other neurological deficits.
The cosmetic result was excellent and there
were no significant problems related to mal-
occlusion. MRI of the head showed semitotal
removal of the tumor (Fig. 3). The patient
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Fig. 1. Preoperalive coronal MRI demon-
strates large midline tumor invading clivus
with supraseflar extension.

fig. 2 Midline mandibulolomy provides
space for an oral endotracheai tube (arrow-
heads). Sell-retaining retractors are inserted
to keep the maxitla displaced downwards and
4 large box-like space is created.

received postoperative local radiation ther-
apy (46 Gy in total). At present, thres years
postoperalively, she is in good condition.

Discussion

Surgery is the treatment of choice for
giant invasive pituitary adenomas
which involve the sella and parasellar
regions, along with superior suprasellar
extension and inferior invasion of the
clivus®'?, The object is to achieve maxi-
mal tumer resection but to preserve
function with minimal visible scarring

Fig. 3. Postoperative coronal MRI reveals se-
mitolal resection of tumot.

and deformity. There are essentially
three potential transoral approaches for
midline skult base tumors®. The first is
a transmandibular approach using a
purasagittal labiomandibulotomy,
which provides access to the anterior
spine from Cl to C4, but leaves visible
external scarring®. If additional ex-
posure of the clivus is required, the
mandibulotomy should be combined
with midline palatal division, which
may cause velopharyngeal incompet-
ence®. The second is a transmaxillary
approach using a hemimaxillotomy
which allows goed exposure of the
middle compartment of the skull base
from the roof of the sphenoid to C5,
but leaves facial scarring®. This tech-
nique, however, precludes a midline ap-
proach which neurosurgeons may find
disadvantageous®. Thirdly, a trans-
maxillary approach using a Le Fort 1
ostectomy is possible, which provides
excellenl access extending from the sella
to the arch of the atlas and to the lateral
recesses on either side without soft
tissue retraction'2. The major drawback
with the Le Fort [ osteotomy, however,
is the necessity of turbinectomy and
dumage to the nasal septum.

Selection of an appropriate access
technique depends on the anatomical
location of the skull base tumour, Since
the large midline pituitary adenoma in-
volved the entire clivis and extended
suprasellarly, a Le Fort I ostectomy was
chosen. Although this technique was
originally described to provide good ac-
cess fo the entire clivus, it has been re-

ported that single fragment maxill-
otomy does not always allow adequate

~access to the clivus, especially to the

lower clivus®®. The use of a mandibulo-
tomy, however, provided suffictent space
for an oral endotracheal tube and
allowed sufficient displacement of the
maxilla'!, The surgical aceess extended

from the pituitary fossa to the arch of

the atias and provided goed exposure of
the large pitnitary adenoma, The tech-
nique described may avoid palatal dys-
function resulting in a nasality of the
voice, dysphagia, nasal regurgitation
and oronasal fistulas, as compared to
the midpalatal splitting of the down-
fractured maxilla which may also pro-
vide good access to the entire clivus®®?,
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Craniofacial Osteotomies for Skull Base Access

G. Neil-Dwyer’, B. T. Evans?, D. A. Lang'; F. lannotti', and H. Davies?

Departments of | Neurosurgery and * Maxillofacial Surgery, Southamplon University Hespitals, Southampton, UK.

Summary

During a five year period 150 craniofacial access osteotomies
for skull base access have been performed allowing direct exposure
of patholegy in difficull anatomical acreas with minimal compli
cations. These approaches have been developed by considering the
cranicfacial skeleton as a single osteoplastic structure. Bone sag-
menlis are mobilised and replaced using rigid fixation. In this way
osteotomies can be planned which significantly improve access and

preserve form and function in the complex region of the skull base.
Keywords: Craniofacial osteotomies; skull  base; surgical

access; multidisciplinary management.

Introduction

Skull base surgery, until recently an area of limited
surgical interest, has become a rapidly expanding
field. The basis for its success is the conceptual
evolution that most skull base lesions are extra
cerebral and shouid be removed avoiding interference
with the neural axis. The obvious access is therefore
via the facial structures. In. this respect transnassl
surgery for the pituitary has pioneered the trend.
However, recently the cranicfacial skeleton has been
recognised as a single osteoplastic structure and bony
segments can be mobilised either as free or pedicled
modules! 21,28, 32 ,

A variety of approaches may be used to reach an
anatomical site on the skull base but there has been a
tendency to couple a particular osteotomy with access
t0 a defined skuil base region, a view which we regard
as being oo restrictive, A sound anatomical know-

ledge of the craniofacial skeleton and the pre-

operative definition of the nature, site and extent of
the pathology are the basis for a flexible, multi
disciplinary approach® & 21:23-25.27.31,36.43

In the last 5 years the authors have performed 150
craniofacial osteotomies for surgery in and around the

- sary

skull base."We describe 7 cases in order to highlight
the need for a flexible approach.

Method and Patients

For convenience the surgical approaches may be divided into
anterior and lateral; the anterior approaches are those involving the
cranium, midface and mandible.

Anterior Cranial Approaches

- The anterior cranial approaches inveive the frontal bone, ie.,
vanit, superior orbital margins/glabella and orbital roof. Of neces-
_sity these bone segments are usvally mobilised as free bone seg-
ments, The nasai bones and zygoma may be incorporated as neces-
5.15.20,21

This approach may be unilateral or bilaterai providing access to
extra and intracranial ];athology, We have used this approach for
pathology in the orbit, ethmoid and sphenoid sinuses, clivus,
anlerior cranial -fossa, caverncus simus, suprasellar region and
anlerior circulation ansurysms. '

. Case I, Superior Orbital Osteotonty

A 54 year old fernale nurse was admitted following a subarach-
noid hacmorrhage. There was no neurological defieit. A C.T. scan
and cerebral angiography were performed (Fig. 1).

The plan was to reach the anterior communicating artery aneu-
rysm “from below" with minimal brain retraction via a superior
orbilotomy. A bifrental skin flap and a small nght ostecplastic
fronial craniotomy were performed. The right superier orbital mar-
gin, orbital roof and the superior aspect of the lateral orbital wall
were removed en bloc. Access was further improved by retracting
on the globe rather than the brain. The aneurysm was clipped. Fol-
lowing dural closure the bone segment was replaced and rigidly
fixed with mini plates. _

At 3 years post operation the patient had made a good recovery.
There was a small area of reduced sensation above the right
supraorbilal margin.

_Cage 2, Bilateral Superior Orbital Osteotomies

A 65 Year old female patient presented with a 3 year history of
progressive apathy and hypersomnia associated with weight gain
and vomiting. Bilateral anosmia was present on neurological test-
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ing. A C.T. scan was performed (Fig. 2). The pre-operative diag-
nosis was an olfactory groove meningioma.

The aim of the approach was lo gain access 10 the anterior
cramial fossa as far back as the lesser wing of the sphenoid
bilaterally with minimal brain retraction. In order to reduce the
vascularity of the lumour early access 10 Lhe anlerior and. posterior
athmoidal vessels bilaterally was required.

A bifrontal craniotomy, ligation of the anterior and posterior
ethmoidal arteries and removal of Ihe orbitofrontal bandean was
performed. The bone segmenl maobilised consisled of the supra-
orbital ridges, glabella and medial portions of the orbital roofs
bilaterally. The frontal sinus was cranialised and the [rontonasal
ducts obliteraled, The tumour was completely excised. The
supraorbiiai bone fragment was replaced and rigidly fixed. The
mini-plates had been placed prior lo mobilisation Lo ensure accurafe
relocation. -

Two years postoperatively the patient Temains well her only
complaint being anosmia.

The advantages of this approach are direct access Lo the pathol-
ogy from a variety of different angles and a basal exposure which
requires minimal brain Telraction. Sensaiion (0 the forehead is
mainlzined by preserving the supraorbital nerves and rigid fixation
of the bone segments ensures a satisfactory cosmetic result.

' This approach has been used in 36 cases as illustrated in

Table 1. \

G. Neil-Dwyer ef al.; Craniofacial Osteotomies for Skull Base Access .

" Table 1. Superior Orbital Access. Age range 3/12-71 years

Pathology Number of cases
Memningioma 12
Vascular 11
Orbilal g
Other nmours 5
Total 36

Superior orbilal access osteolomies were used in the removal of 6
sphenoid wing meningiomas, 5 suprasellar meningiomas and an
olfactory groove meningioma. Of the 11 vascular cases there were
& snierior communicating artery aneurysms, 3 ophthalmic artery
aneurysms and 2 arleriovenous malformations. The orbital pathol-
ogy included a meningioma, osleomas (2), fibrous tumours (3) an
encephalocoele, and an optic pathway tumounr. Other indicalions
for superior orbital access included oplic nerve decompression for
benign intracranial hypertension (1}, a hypothalamic glioma, pitvi-
tary lumour (3).

Midface Approaches .
We have found it helpful 1o group these into the “transfacial”
and the “ransoral” approaches.

Transfacial Approaches

The term ‘transfacial’ is vsed to describe any procedure that
mobilises the midfacial skeleton through a facial (skin) incision
irrespective of the extent of midface disassembly employed.

The nasn] bones, maxilla, and zygoma may be mobilised alone
or in combination, unitaterally or bilaterally and either pedicled to
the soft lissues or as free bone fragments.

These approaches allow access to the anlerior and middle cran-
ial fossae, cavernous sinus, cranjoveriebral junction, the upper cer-
vical vertebrae (to the level of C 4}, infra-temporal, and pterygo
palatine fossae, nasopharynx, clivus, paranaéal sinuses, and the

Oi‘bitz' g 1113, 21,23-25, 78, 32,34, 43

b

Fig. 1. {a) CT scan showing interhemispheric blood and blood throughout the basal cisterns, (k) Cerebral angiography demonstrates a large

anterier communicating aneurysm
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Fig. 2. Olfactory groove meningioma on CT scan extending
through the anterior cramial fossa floor.

Case 3, NasaliMedial Orbital Osteotony
-A 64 year old female was referred by an E.N.T. surgeon with an - :

8 month history of progressive nasal abstruction. A nasal polypec- ’

tomy had been performed and the histology revealed a low grade

chondrosarcoma.

A C.T. scan was done (Fig. 3}. : ) . y :
In order to gain access to the lesion a low combined frontonasal Case 4, Pedicled NasallMaxillary Osteotomy

Fig. 4. 2 12 years post operalion; no evidence of tamour on CT
scan

A 44 year old male presented with a 4 month history of increas-
ing difficulty in breathing throngh the nose and severs persistent
frontal headaches.

The C.T. findings are illustrated in Fig. 5.

A biopsy was performed through the nght nostril and the histo-
logical diagnosis of a malignant fibrous histiocytoma was made.

In ordey to achieve complete exposure for an en-hioc resection
a tight transfacial approach in combination with a bifrontal cranio-
tomy was planned. The latler involved an ostectomy of the maxiila
including the hard palaie and the infraorbital margin, a periion of

; approach was designed.
" A right parasagillal incision was carried down into the medial
orbital region and extended into a right lateral rhinotomy. A right
frontal craniotomy was performed and a bone segment consisting
E of the right supraorbital margin, medial orbital margin and lateral
g nasal bones was mobilised. The posterior aspect of the nasal sep-
B tum was removed and with the dissection of the soft tissues away
from the skull base an en-bloc resction of the turnour was possible
4 . under direct vision, The osteotornised bone segment was replaced
: and rigidly fixed.
P At2 /2 years post surgery the palient is clinically and radiolo- the right nasal bones and the right zygoma.
; gically free of residual recuirent disease {Fig. 4). Following a bilateral craniotomy an extradural approach was
i . used and the posterior aspecl of the tamour near the jugum sphe
noidale was$ identified. The dura was opened and having identified

; . the optic nerves, under direct vision, the posterior aspect of the
5 . ' tamour capsule was dissected from the sphenoid sinus, medial or-
bital walls and the optic nerves. A standard Weber-Ferguson
maxiilectorny incision with a Diffenbach extension along the
lower eyelid was used. The palatal mucosa was incised lateral to
the midline. The medial canthal ligament was tagged with a shre
for subsequent reattuchment. The nasclacrimal duct was transected.
The hard palate was sectioned in the midline. The soft tissue
incisions and the bone cuts were staggereﬂ so as not to be
coincident. [t was not necessary 1o seclion the soft palate, Final
mobilisation of the right facial skeleton described above was
performed by separating the plerygomaxillary suture with a curved
osteotome (Fig. 6). The infraorbital nerve on the right side was
sectioned to allow complete mobilisation of the right midface. The
ends of the infraorbital were tagged for subsequent microneural
anastomosis. Access was still Jimited in the midline. A contra
lateral nasal osteotomy was then performed and the nasal skeleton
was displaced to the opposite side, attached lo a soft tissue pedicle.
Complete visualisation was then possible. An en-bloc resection of
the tumour was then carried out under direct vision.

The défect in the anlerior cranial fossa measuring ¢ X 2.5 cm
was reconstructed with an inner table calvarial bone praft harvested
from the craniotomy flap. A gaieal-frontalis flap was raised and

IR

Fig. 3. CT scan illustrating a tumour in the upper clivus, sphenotd
S1nus and posterior ethmeid air cells
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Fig. 5. (a, b) CT scan showing a umour in the nasal cavity, post
nasal space, sphenoid sinus (close to the oplic chiasm), and under
the frontal lobe

inserted between the bone graf and dura. A microneural anaslomosis

 of the infraorbita) nerve was performed and the facial skejeton was

replaced and rigidly fixed. As in previous cases the bone plates

.were placed prior lo mobilisation so allowing accurate reconstrue-

ton,
Postoperatively the paiient had high-dose radiotherapy. The

patient has bilateral anosmia but no evidence of recurrent or resid-
ual disease 18 months after surgery (Fig. 7).

The advaniage of these approaches has been the ability to dis-
mantle and reassemble the midfacial skeleton which provides
access (o pathology involving the midface, orbit and skull base
without resection of uninvolved structures.

These approaches have been used in 25 cases (Table 2).

Transoral Approaches
. These are principally the Le Fort 1 osteotomy and its variants.
This pracedure involves exposing the maxilla via an intraoral
{vestibular) incision and performing an osteotomy at the Le Fort 1
level, i.e., just above Lhe floer of the nasal cavity, The maxilla is
then mobilised on a vascularised soft lissue pedicie posteriorly.
Vertical exposure with this technique extends from the middle

cthmoidal air cells to the foramen magnum and the anterior arch of

the atlas. The maxilla is moved inferiorly through the normat range
of mouth opening™ “%, Horizontal exposure is reported to be § cm
anteriorly and 5 em posteriorly in the region of the pierygoid

a

Fig. 6. Line diagram {a) and operative pho'lograph (b} demonstrating facial

+

Fig. 7. No evidence of recurrent or residual disease 18 months after
surgery

plates™. Additional vertical exposure to the level of the 3rd cervi-
cal veriebra can be achieved by a midline sagitia! section of the ’
hard and soft palate™ %2337, '

T

access (0 the inferior aspect of the tumour
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G. Neil-Dwyer et ai; Craniofacial Osteotomies for Skull Base Access

Te;b]c 2. Transfacial Appreack (Medial Orbital Access). Age renge
46-60 years .

Pathology Nurmber of cases
Adcﬁoearcinoma ethmoid 21
Chendrosarcoma 2

Malignant histiocytoma 1

Meningioma 1

Total 25

The iatact plerygoid plates restrict access laterally but can be
either out-fractured® or resecied to imprave exposure. In the region
of the clivus, craniocervical junction and upper cervical vertebrae,
the lateral limits are the hypoglossal nerves, vertebral arteries and
jugular foramina. The fossae of Rosenmuller provide an anulomical
tandmark of this lateral limit* 1°, The vertebral and internal carotid
arleries may be distorted and displaced emphasising the need for
good preoperative imaging™. Despite out-fracturing the pterygoid
plates this appreach provides poor access to mours arising from
the medial aspect of the petrous bone even when the tumour
extends anterior to the brain stem. We have found that such cases
requite a Le Fort 1 osteolomy followed by a subsequent lateral
approach. :

Case 5, Transoral Approach with Le Fort I Osteotomy

A 32 year old female, affected at the age of 7 by juvenile rheo-
matoid arthritis, presented with an 8 month history of progressive
tetraparesis. Plain X-rays and MRI scans are shown in Fig.-8.

A standard transoral approach would not have allowed access to
the peg which lay behind the clivus. A further problem was limited
opening of the mouth due to temporomandibular joint alteration.

a

Fig. 9. Post operative X-ray following odontoid peg resection

Because of these combined features the transoral approach with a
Le Fort I osteotomy was planned,

An intraoral vestibular incision was employed extending from
the right Lo the left zy gomatic buttress. Complele subperiosteal dis-
section of the maxilla up to the infracrbital nerves superiorly and

b

.

Fig. 8. Plain X-rays (a) and MR images (b) illustrate platybasia with protrusion of the odonteid peg through the foramen magnem wilh

marked compression of the lower brainstem
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Table 3. Transoral Approach + Le Fort §

G. Neil-Dwyer ¢f al.: Craniofacial Ostcotomies for Skull Base Access

Table 4. Transzygomaric Approach. Age range 18/1 2-75 years

Pathology Number of cases Pathology ' Number of patients
Chordoma 2 Vascular : 26
Clivas.chordoma 3 Meningioma 25
Juvenile thenmatoid arthritis 1 Other tumours 3]
Congenilal ]

Total &2
Total 7 -

pterygoid plales posieriorly was perfermed. Osteotomies were
made just above the floor of the nose. Bone plales were placed and
removed bcfore'comp]eting the maxillary osteotomy, The mobil-
ised maxilla was divided in Lhe midline and the soft palate was sec-
tioned lateral io the uvula. Retraction of the divided hard and soft
palate and resection of the vomer provided unrestricled exposure of

. the elivus, craniccervical junction and opper cervical veriebrae.

A midline incision was made in the posterior pharyngeal wal]
extending from the mid clivus to the body of C 2. The anterior arch

. of the atlas was identified and removed using a high speed drill. A

groove was drilled in the Jower third of the clivus. Only at this point
could acecess be gained (o drill away the odontoid peg and decom-
press the neural structures (Fig. 9). The pharyngeal wall was closed
in layers. Bone plales secured the maxilla In its original position
and the soft palate was closed in layers.

The most significant contribution of the Le Fort I osteotomy has
heen in surgical exposure of the clivus and vupper cervical verte-
brae3. 19,23, 38 structural abnormalities of the craniocervical junc-
tion’® 2 and aneurysms of the posterior circulation® 2. The Le
Forl I ostectomy, however, has a very limited role in the treatment

The (ranszygomatic approach was used to excise 3 arteriovenous
malformations and clip 23 aneusysms including 17 basilar aneu-
rysms, 3 anlerior communicating ariery aneurysms (1 giant), 1
internal carotid artery ancurysm and two giant ophthalmic artery
anenrysms. {{ was used to remove 6 cavemous sinns meningiomas,
1 clivus meningioma, 2 petrous ridge meningiomas, 8 meningiomas
of the middle cranial fossa, 6 sphenoid wing, and 2 suprasellar
meningiomas. Cther tumours removed by this rovle include crani-
opharyngiomas (10), glioma (1), schwannoma (3). optic pathway
clioma (4), pituitary lurnour (3}, and 8 other orbital lesions. .

of malignant diseage of the midface and skull base which are more
adequately accessed by the ransfacial approaches. :
This approach has now been used in 7 patients (Tabie 3).

Anterior Approaches via the Mandible

" The anterior spproachés via the mandible are based on the
“mandibular swing” procedurs*® which involves dividing the lower
lip in (he midline and sectioning the mandible anteriorly. The hemi-
mandible is swung laterally. This simple and versatile (e¢hinigue
has 2 long established role in head and neck encology®® *” and has
been used 10 improve access to the floor of the mouth, tongue, ton-

b c

Fig. 10. {a—) CT scan demonslrating a right bilobed sofl tissue mass passing through a basa! defect involving the carotid canal and the adja-
cent bone across to the jugular foramen. The intracranial componeni of the tumour involves the medial right temporal jobe in close relation-

ship (o the cavernons sinus
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a

Fig. 11.The CT scan (a) demonstrates blood in the left temporal lobe extending into the basal ganglia. Cerebra} angiography showed a large

lefi poslerior cerebral arlery aneurysm (b)

siltar fossa, soft palate, pharynx, pterygomandibular region (medi-
al aspect of the mandibular ramns), and for the removal of deep
lebe parotid tumougs” % 10 18.29,39.40

Case 6, Transzygomatic and Mandibular Osteotomies

A 44 year old male presented with a one month hislory of head-
ache, nmausea and vomiling, right facial numbness and double
vision. He had an incomplete right ihird nerve palsy, trigeminal
sensory disturbance, a right 6th nerve palsy and wasting of the right
side of the tongue.

The C.T. scan is shown in Fig, 10.

In order Lo expose the lesion with direct access 1o the infratem-
pordl fossa and exposure of (he extracranial course of the internal

Fig. 12. Line diagram depiciting zygomatic osteotomics

carotid artery 1o the base of the skult a combination of & Iranszygo-
matic and mandibular osteclomny was planned.

The transzygomatic approach allowed a lower and more direct
approach to the floor of the middle fossa and medial aspect of the
termporal lobe®*, The zygema was mobilised. Following a temporal
craniotomy the floor of the middle cranial fossa was removed to
skeletonise the foramena ovale and spinosum. The intracranial por-
tion of the mmour which was extradural and situated medial to the
second and third divisions of the rigeminal nerve was removed.

Through a lip-splitting submandibular approach the mandibular
osteotomies were performed dividing the mandible anterior to the
menlal foramen and above the lingula in the ascending ramus. These
procedures allowed aceess 16 the infratemporal fossa and floor of
the middle fossa, The intra- and extracranial portions of the tumour
were removed under direct vision, The histological diagnosis was a
chondrosarcoma.

The patient remains weil 24 months after the operation. He has
a mild 6th nerve palsy with improving sensation in the second and
thixd divisions of the trigeminal nerve.

A horizontal esteotomy of the mandibular ramus® with forther
sofl lissue disseclion laterally provides access lo tumours in the
lateral skull base (pterygoid space, infratemporal fossa and para-
pharyngeal space). Alternalively the dissection can be developed
towards the midfine for exposure of the nasopharynx, clivus and
the anterior aspect of the cervieal vertebrae from C1-C7% %,

The mandibuiar swing procedure is a versatile approach that
can be extended as required 1o provide increased access. It fulfills
the criteria of being both flexible and extensile.

These approaches have been used in 2 such cases (Table 4,
“gther umours”, n = 31).

Lateral Approaches

The 14teral approaches are based upon the temporary disarticu-
lation of the zygoma, usually pedicled to the masseter muscle. This
procedure forms the basis of a number of approaches to areas pre-
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. Fig. 13, Photograph of the facial skeleion “exploded” (o illusirate

the concept of the extensile modular approach

viously considered to be inaccesible, without significant attendant
morbidipy! 1312, '
The zygoma is the cormerstone of the facial skeleton. When dis-
articolated it affords access to the orbital contents laterally'. When
combined with osteotomies of the mandibular ramus, e.g., the coro-
noid process, direct access (o the infralemporal fossa is achieved®,
Exposure by this route is, however, limited both medially and in
feriorly and is useful mainly for the removal of benign pathology.
Though advocated for the removal of malignant lesions we share

ihe view that this approach should not be used as the sole means of
3,34 '

access in such cases .

Temporary disarticulation of the zygoma gives access 10 the
infralemporal fossa, the middle cranjal fossa, the postero-lateral
pottion of the orbit, the cavernous sinus, petrous apex and the inter-
peduncular cistern®’, The authors have used this approach in 82

-patients for a variety of pathologies both extracranial, skull base -

and intracranial. These include orbital tumours, giant ophthalmic
arlery aneurysms, CAVEIMous sinus wmours, tumours nvolving the
medial aspect of the petrous bone, and the tentorium as well as
posierior circulationt aneurysms (Table 4),

Case 7, Zygomasic Osteotonty

A 50 year old male nenrologically inlact was admitted follow-
ing a subarachnoid haemorrhage, The €T scan and cerebral angio-
gram are shown in Fig. 11, which demonstrate a large lefl posterior
cerebral arlery aneurysm and blood in the left lemporal lobe.

" In order 10 obtain a low direct approach to the posterior cerebral

artery aneurysm a transzygomatic approach was performed®.

The site of the osteotomy bone cuts on the zygoma are indi
cated in Fig. 12. Following mobilisation of the zygoma and
reflection of the temporal musele inferiorly, a Jow temporal

G. Neil-Dwyer er al.; Craniofacial Osteotomies for Skull Base Access

craniolomy (to the floor of the middle cramial fossa) was

perfarmed. The greater and lesser wings of the sphenoid were
removed as far medially as the superior orbital fissure and the
anlerior clinoid process, Via a lransylvian approach the ancurysm
was clipped. Using this access the angle of approach is flexible, i.e.,
temporal or pterional and the aneurysm may be observed in one
direction — pierional while the clip is applied in another — temporal.

Two years post surgery the patient remaing well with slight loss
of fine movemeni in the right hand.

With-ihis approach (he surgeon is immediately at the leve] of
the skall base and extensive removal of bone from the middle
cranjal fossa floor and greater and lesser wings of the sphenoid
does not produce a cosmelic defect, The approach [ulfills the
jmportant surgical criteria of obtaining a straight Jine between Lhe
surgeon and pathology with minimal brain retraction.

The detachment of the temporalis muscle from-ils insertion is
regarded as having two disadvantages. Firstly the muscle bulk can
be an obstacle lo the surgical exposure of the infralemporal fossa
and secondly the subsequent hollowing of the temporal fossa’™.

Discussion

Surgical access to intracranial, skull base and ot
bital pathology may be achieved either by resecting
interventing bony anatomy'> 2’ or preferably by tem-
porary mobilisation and replacement,

The cencept of performing access osteotomies of
the facial skeleton is not new®'1 1632 The stimulus to
the recent development of techniques of temporary
disarticulation of the craniofacial skeleton to improve
surgical access was the pioneering work of Tessier in
the field of craniofacial surgery?+ 4.,

The surgical approaches involving varying degrees
of craniofacial disassembly have been developed with
tlie aim of providing increased and more direct expo-
sure of the pathology in this complex region. Our con-
cept in vsing these approaches is to obtain a straight
line beiween the surgeon and the pathology. It is
egually important that vital structures such as the
carotid artery, cranial perves and eye are proiécted
following displacement of the surrounding skeleton®”
35, Morbidity is reduced by minimising brain retrac-
tion. Retraction of the globe is preferred to retraction
of the brain.

The localisation of pathology has been greatly
facilitated by current imaging techniques®. A combina-
tion  of high resolution C.T. scanning, magnetic
resonance imaging and angiography may be required
to plan the approach. In spite of sophisticated imaging
the pathology found at operation may be more exten-
sive requiring modification of the planned access
during the operation. The exposure needs to be exten-
sive. The division of the craniofacial skeleton into
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separate modules has proved to be of benefit in plan-
ning (Fig. 13). A modular approach is adopted in

which additicnal bony modules are mobilised as.

necessary. S o
The nasal and orbital skeletons and the zygoma can

be exposed using a bicoronal scalp incision and
extensive subperiosteal dissection™. Appropriate
periosteal releasing incisions permit easier reiraction
of the scalp/facial soft tissue flap®, The entire mid

facial skeleton can be exposed, avoiding facial inci-

sions, if an intraoral maxillary labial vestibular inci-
sion is combined with a bicoronal flap. When facial
incisions are required, as in cases 3, 4, aad 6, the site
of the incision is chosen so that natural skin creases
are utilised and the resultant scars are inconspicuous.
Wherever possible bone segments should be pedicled
to their attached soft tissues to preserve their blood
supply. Rapid bone union is then more Jikely minimis-
ing the risk of infection and loss of bone segments'""
3 The excellent blood supply of the craniofacial
skeleton, however, does permit the complete detach-
ment of bone segmenis and their replacement as free
bone grafts®. . '
Prophylactic antibiofics are routinely used. A high
speed drill (Anspach, The Anspach Effort Inc., USA)
is essential to produce controlled, fine, accurate
osteotomies and greatly increases the speed of the
procedure. _
Deliberate sectioning of sensory nerves may. be
required as in case 4. The infraorbital nerve is the
sensory nerve most commonly involved ‘but it is
usually not necessary to divide the supraorbital or
inferior alveclar nerves to improve access although
recovery of sensation may be expected with primary
micronewral anastomosis at the completion of the
procedure®. Deliberate sectioning of the frontal

branch of the facial nerve has also been described by

Janecka et al.?* as part of their technique for extensive
exposure of the infraternporal fossa. Primary micro-
neural anastomosis resulted in recovery of function in
their cases. Recovery of sensation or function cannot
be guaranteed in all cases following nerve section and
must be weighed against the potential benefits of the
increased exposure®*. _
The use of rigid fixation in the form of bone plates
specifically designed for the cramiofacial skeleton
(Luhr, Howmedica, U.K.) ensures accurate replace-
ment of all mobilised bone segments so preserving
form and function in this critical area. The bone plates
are placed prior to mobilising the bone segment and
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are then removed. Rapid and accurate replacernent of
the bone segments is then possible at the completion
of the procedure. A further advantage of rigid fixation
is that it allows the surgeon to extend the exposure if
necessary by further bone mobilisation whilst ensar-
ing accurate replacement. The use of wire ligatures to
stabilise bone segments does ot of course preclude .
extension of the exposure but pre-localisation of bone
segments before removal is not possible and accurate
three dimensional orientation and fixation can be both
difficult and time consuming. The stability achieved
with the use of wire is less than that achieved with the
use of bone plates. Multiple wire ligatures may be
required particnlarly when the bone is subjeci to
dynamic muscle forces?.

In our experience, wtilising these techniques for a
variety of lesions in 150 patients, the surgical morbidity
has been Jow and acceptable, This has also been the
experience of other workers! % 11714, 1821, 23-29, 31, 32, 34,
36-48,49,92,43 15, 2 of our 2ases, in which the hard and the
soft palate were divided, velopharyngeal incompetence
with resultant nasal escape of speech occurred which
necessitated a further surgical procedure for correction.
Only 2 cases in our series have developed an infection
resulting in the loss of their bone flaps. There have
been no cases of loss or infection of mobilised
facial/supraorbital bone segments. We have recently
reviewed the morbidity of the zygomatico-temporal
approach in some detail’®, Minimal enophthalmos
occurred in a small number of cases but this did not cause
a clinical problem. Temporal hollowing after mobilisa-
tion and replacement of the ternporalis muscle was not
a cause of concern for the patients. Ptosis of the upper
eyelid on the side of the osteotomy was a conunoi
postoperative finding but it usually resolved within 8
months of surgery. The patients experienced no long
term ocular dysfunction.

There have been problems due to the pathology
rather than the approach, e.g., cerebral ischaemia
following the clipping of an aneurysm, but the
merbidity directly associated with the access has been
minimal.

We do not suggest that techniques employing
craniofacial access osteotomies are required in every
case. However, they do provide a useful adjunct to
conventional approaches and occasionally permit
effective treatment of previously inoperable condi-
tions?>., We have found the frequency with which
these methods are employed has increased in parallel
with our experience.
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Conclusions

A flexible approach to skull base surgery has many
advantages. One need not be confined to anatomical
facial bones or bany structures or even previcusly
described techniques. By considering the skull base
and the facial bones as an osteoplastic nnif osteoto-
mies may be designed o gain access to this difficult
area with minimal distarbance of nenral structures.
This and subsequent accurate 3-dimensional recon-
struction, using appropriately designed bone plates,
minimise post operative complications and preserve
ocular function with gocd cosmesis. It is our experience
that by breaking away from rigid concepts and com-
bining the skills of maxillofacial surgeons and neuro-
surgeons better access to skull base and orbital lesions
can be achieved without a significant increase in
attendant morbidity.
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EXPERIMENTAL TECHNIQUE

A Modified Transfacial Approach to the Clivus

Brooke Swearingen, M.D., Michael joseph, M.D.,
Matthew Cheney, M.D., Robeit G. Ojemann, M.D.

Neurosurgical Service, Massachusetts General Hospital (BS, RGOy,
and Department of Otolaryngology, Massachusetts Eye
and Ear Inflirmary (M), MC), Boston, Massachusetts

ANTERIOR APPROACHES YO the clivus must provide excellent visualization of the lesion, give adequate access for
dural repair, and be cosmetically acceptable. Most current approaches enter through the nasopharynx or oropharynx,
with either palatal, maxillary, or mandibular splitting for greater exposure. We have medified the transfacial approach
described by others, which provides excellent access to the clivus along its rostrocaudal extent. A lateral rhinotomy
incision is used and carried along the base of the right alae nasi and columella. The nasal bones are osteotomized
bilaterally, and the nose is rotated on a pedicle flap, thus opening the entire nasal cavity to view. The septum and
medial maxillary walls are removed. This provides excellent visualization of the ethmoid, sphenoid, posterior
nasopharynx, and upper oropharynx. At the conclusion of the procedure, the nasal incision is closed, with good
cosmesis. A case of recurrent chordoma of the middle and lower clivus is presented to exemplify this technique. The

approach has since been used to approach clivus tumors and midline aneurysms of the vertebrobasilar sys-

tem. (Neurosurgery 36:101-105, 1995}

Key words: Clivus, Cranial base surgery, Transclival approach

ultiple anterior approaches to the clivus have been
M described, using a combination of oropharyngeal and

nasopharyngeal routes. We have approached lesions
of the lower clivus and odentoid through the oropharynx {4,
8, 14, 15, 21-24), combined, if needed, with palatal (1, 12, 13,
17) or mandibular (5, 10, 18} splitting,. Lesions of the upper and
middle clivus can be biopsied transsphenoidally (6, 19, 20) or
transethmoidally; some lesions can be resected through a
modified trangsphenoidal or midface degloving approach (6,
20, 25). Extensive maxillotomies have been described to allow
more generous exposure (3, 16, 29), We have found, however,
that a transfacial approach modified from that described in the
ear, nose, and throat literature (2, 7, 9, 28) avoids injury to the
hard and soft palate, is cosmetically acceptable, and.provides
excellent visualization of the clivus in its rostrocaudal and
lateral extent. We are presenting a case of a clivus chordoma
in which this approach was used; it has also successfully been
used to clip otherwise inaccessible aneurysms of the vertebro-
basilar system, as well as other tumors involving the clivus.

¥

CASE HISTORY

The patient was admitted with a 3-year history of headaches
and neck discomfort; she was neurologically normal. A mag-
netic resonance image demonstrated a large tumor involving
the middle and lower clivus. There was displacement of the lelt
vertebral artery and compression of the anterior pons, with

extension to the foramen magnum and odontoid. The fumor
was debulked via a transoral approach at another hospital;
pathology demenstrated a chondroid chordoma. She was re-
ferred for proton beam therapy. It was thought that additional
tumor should be removed before radiation therapy. Because of
the involvement of the lower clivus and occipital condyles, a
posterior occipital-cervical fusion was first performed, which
led to a significant improvement in her pain. Two months later,
she underwent a modified transfacial approach to her residual
tumor, with a gross total resection of her remaining disease.
The tumor had eroded through the retroclival dura, which was
resected and repaired with fat, fascia lata, and a split-thickness
skin graft. Postoperatively, she remained neurologically nor-
mal, without evidence of cerebrospinal fluid leak, and had an
uneventful postoperative course. She has since received a
course of proton beam radiation therapy to the tumor bed.

SURGICAL TECHNIQUE

The surgical team included an otolaryngologist, a recon-
structive otolaryngologist, and a neurosurgeon. The patient
was orally intubated; a tracheostomy is not routinely per-
formed. A lumbar drain was placed and remained postopera-
tively for 3 to 5 days. The hypopharynx was packed, and the
nasal cavity was bathed with oxymetazolone (A frin, Schering
Co., Kenilworth, NJ). Bilateral tarsorrhaphies were performed.
The left facial artery was identified with a Doppler flow probe
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and was carefully preserved to ensure the vascular supply to
the nasal pedicle. A lateral rhinotomy incision was performed
from the glabella, along the nasofacial line, around the right ala
Nnasi, across the columella to the base of the left ala. In contrast
to the original ear, nose, and throat descriptions (2, 11, 27, 28),
the incision was not carried onto the philtrum, the lip was not
split, and we did not divide the hard or soft palate, The nasal
bones were osteotomized on the right, and the cartilaginous
septum was dislocated from the vomer. The left nasal bone was
osteotomized by making a stab incision anterior to the inferior
turbinate and elevating a pocket in the subperiosteal plane to
preserve the facial artery supply. The nasal bone was divided
at its junction with the frontal bene, and the cartilaginous
septum was divided from the ethmoid. The nasal pedicle was
rotated to the left. The flap was returned to its normal position
for 5 minutes every hour to prevent prelonged ischemia. The
medial wall of the maxillary sinus, including the inferior tur-
binates, was removed, The bony septum was removed. The left
middle turbinate was also removed, and the ethmoid air cells
were opened widely. The anterior face of the sphenoid was
drilled away. A midline incision was made in the retropha-
ryngeal mucosa and dissected from the underlying tumor. The
clivus superior to the tumor was drilled until uninvelved dura
was reached, and the tumor dissection was then performed
circumferentially. In this case, the fumor had eroded through
the dura, which was resected to the arachnoid layer. The basi-
lar artery and vertebrobasilar junction were easily visualized
in the midline, and this approach has been useful for aneu-
rysms of the junction. After satisfactory tumor removal, the
dura was inspected. There is sometimes sufficient exposure to
allow direct repair with a fascia lata graft. In this case, a small
opening in the arachnoid was patched with Gelfoam (Upjohn,
Kalamazoo, MI) and fascia and buttressed in place with a
split-thickness graft, followed by carefully placed nasal pack-
ing. Although not used in this case, fibrin glue can be useful.
The packing remained in place for 12 to 14 days, Lacrimal duct
tubing was placed whenever a medial maxillectomy was done,
and the lateral rhinotomy incision was then closed.

DISCUSSION

Mubtiple approaches have been described to reach the cen-
frally placed clivus and midline cranial base lesions; these have
been reviewed in standard texts, Small tumors of the upper
third of the clivus can be resected transethmoidally or trans-
sphenoida]ly (&, 19, 20); these approaches provide only a lim-
ited lateral view. A wider reach can be obtained with the
midface degloving approach (3, 16, 25), although with limited
caudal exposure. This can be improved by splitting the soft and
hard palate, combined with extensive maxitlotomies (7, 9, 29),
allowing visualization of the caudal clivus. Lower clival and
upper cervical lesions can be approached transorally (4, 8, 14,
15, 21-24), sometimes combined with mandibular splitting (5,
10, 18). A transfrontal-transcranial approach has been de-
scribed (11, 26, 27), reaching the clivus through a bifrontal
craniotomy after resection of the supraorbital bar, The trans-
facial approach described here offers direct access to the clivus
along its rostrocaudal extent, without an extended maxil-

lotomy (uniess exposure of the upper cervical spine is also
required) (Fig. 1). Although the soft palate can be retracted,
" osteotomy of the hard palate is not required, and difficulties in
the approximation of the facial skeleton are avoided, The price
for avoiding extensive facial osteotomies is the lateral rhino-

FIGURE 1. A and B, preoperative axial and sagittal magnetic

resonance images show the recurrent clivus chordoma, with

the degree of access obtainable by

FIGURE 2, A, the lateral rhinotom
the right ala, across the columella,
8, the nasal pedicle is raised, and {
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tomy incision {Fig. 2). and the creation of the nasal pedicle, as
opposed to the sublabial gingival incision used with extended
maxillotomies; this is cosmetically acceptable and not disfig-
uring (Fig. 3). Because the turbinates and medial walls of the
maxilla are removed, there is minimal bony impedance to
lateral exposure, which is then limited by the carotids and
medial cavernous sinus rostrally and the jugular foramen and
lower cranial nerves caudaily; these are anatomical limitations
and are imposed in other anterior approaches as well.

The extensive rostrocaudal exposure obtained by this tech-
nique is not necessary for the majority of clival tumors. Those
of the upper half can reasonably be accessed through trans-
sphenoidal/ transethmoidal approaches alone, avoiding the
nasal pedicle fiap. Those confined to the lower third can be
reached transoraily (without a facial incision), Tumors with
extensive invasion lateral to the carotid or extending into the
medial petrous bone will be incompletely resected through this
{or any solely anterior) approach. By the transfacial technique,
surgically useful exposure can easily be obtained to the ante-
rior arch of Cl1, as was demonstrated by this case, and, with
depression of the palate, the edontoid can be visualized as well.
For lesions confined to C1-C2 (without rostral extension), a
transoral approach may be preferable, The madified transfaciai
approach, however, can be used to advantage for predomi-
nantly midline lesions that extend along the length of the
rostrocaudal extent of the clivus,

As others have noted, a major disadvantage to intra-arach-
noid dissection from anterior approaches is the risk of cere-
brospinal fluid leak. In this case, the arachnoid was opened
during tumor removal but was sealed with Gelfoam, fat, and
fascia lata (Fig. 4). Fibrin ghie was not used in this case but has
been of benefit. The exposure is such that a direct dural repair
can semetimes be accomplished, but this remains a significant
risk. In cases where this approach has been used for the clip-
ping of midline aneurysms of the vertebrobasilar system, post-
operative cerebrospinal fluid leaks have been difficult to man-
age, requiring closure of the defect with a mucosal-periosteal
flap (C. Ogilvy, personal communication).

With the variety of anterior approaches described, the sur-
geon now has the option of tailoring the operative exposure to
the location and extent of the cljval lesion. The modified trans-
facial approach merits inclusion in this armamentarium.

. K LE R 5 e $
FIGURE 3. A and B, postoperative photographs show a cos-
metically acceptable scar along the right nasofacial line.
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FIGURE 4. A and B, postoperative magnetic resonance im-
ages show the degree of tumor resection achieved, with
residual fat packing the clival opening. The patient can now
receive proton beam radiosurgery with significantly de-
creased risk of brain stem radiation injury,
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COMMENTS

The authors describe a new, modified transfacial approach
to the clivus that is cosmetically acceptable for the patient. In
my own experience, as far as possible, I prefer to avoid any
facial scar and any osteotomy of the facial skeleton. According
to the level of the clival lesion, a subfrontal transbasal approach
or transphenoidat or transeral approach is chosen. The trans-
basal is preferred in huge clival ftumors invading the sphenoid
body or sphenoid sinus and extending anteriorly to the optic
nerves (it may be combined in the same step with the trans-
phenoidal). The transphenoidal approach allows the surgeon
to reach the upper half of the clivus below the sella. The
transoral allows one to reach the lower half of the clivus down
to C1and C2, These anterior extradural approaches are, for me,
devoted to the removal of clival lesions localized on the mid-
line and without important lateral extent. Does this new trans-
facial approach bring us more than the others?

-As it ig stressed by the authors, this way does not give more
room laterally—except anteriorly with the removal of the tur-
binates, but not posteriorly where we are likewise concerned
with the carotid arteries, the medial cavernous sinus, and the
lower cranial nerves. The main advantage is to add, by this

-

single transfacial route, the possibilities of the transphenoidal
and the transoral approaches, avoiding any injury for the hard
and the soft palate; I remember the case of a chordoma re-
moved transphenoidally in which the recurrence occurred
downward. This approach certainly provides a better exposure
on a limited clival area, including the lower limit of the trans-
phencidal approach and the upper limit of the transoral way.
Probably, it also provides more room, making easier the repair
of an eventual dural defect and the closure of the pharyngeal
plane. The anterior arch of C1 has been easily reached in this
way, but, in spite of the Figure I demonstration, C1 js probably
the most remote test limit available by this approach; because
of the fumor extension toward the odontoid, I would have
operated on this patient using a transoral route,

As with all transfacial or other anterior extradural ap-
proaches, the major risk remains a cerebrospinal fluid leak and
a secondary infection in tumors destroying the dura or ex-
tending intra-arachnoidally; this risk increases with the size of
the dural defect. Few authois have been successful in the
removal of intra-arachnoidal tumors or aneurysm surgery.
disagree with the use of such ways for the surgery of aneu-
rysms, even in skillfuil hands, when we now have the alter
native of endovascular treatment.

In my opinion, this modified transfacial approach should be
preferred in extradural tumors confined on the midline and
extending from the level of the sellar floor to the foramen
maghum. C1 and C2 are more easily reached through the
transoral route.

Another point concerns, more specifically, the chordomas.
The patient was postoperatively sent for proton beam irradia-
tion. I am tempted, in such cases with an apparant total re-
moval, not te propose proton beam therapy systematically and
to ask, instead, for a strict follow-up, particularly in relatively
old patients. Proton beam therapy will be given in cases of
subtotal or incomplete removal or when a small recurrence is
suspected. With this study, the authors improve our possibili-
ties in the always difficult management of such clival lesions.

Patrick J. Derome
Suresnes, France

I agree with the authors that this modified transfacial ap-
proach to the clivus provides an excellent visualization of the
ethmoid, sphenoid, posterior nasopharynx, and upper oro-
pharynx. | also agree that one can achieve a good cosmetic
postoperative appearance of the patient, but the general ques-
tion is whether every case of clivus chordomas or other pa-
thologies of the clivus need osteotomy of the nasal bones
bilaterally with following rotation. We have applied all types
of transfacial approaches to the clivus with minimal and maxi-
mal transsection and resection of the facial skeleton to increase
our view to the entire clivus for the optimal resection of pa-
thology with intradural and extradural extensions. With in-
creasing experience, we have reduced our approach to asimple
lateral rhinotomy incision, following the classic transeth-
moidal approach o the sphenoid sinus, with a modification of
complete exposure of the lacrimal duct and the partial removal
of the medial orbital wall. The septum nasi is transsected, and
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the septum can be displayed temporally to the contralateral
side to give, from one side, a good overview to the cranial and
middle third of the clivus, as well as to the contralateral petrous
bone. There is no need to extend this exposure for the complete
removal of the tumor. In cases of bilateral extension, for a better
view to the homolateral side, a maxillotomy also can extend the
primary view to this side. I would like to support the apinion
of the authors that an injury to the hard and soft palate can be
avoided by the simple technique of the described modified
transfacial approach to the divus. T also think that the bilateral
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osteotomy of the nasal bones is unnecessary in every case.
Surgery of the clivus will remain a region of controversy, with
numerous options of approaches and their modification, with
more or less satisfying results. We should continue to work on
this field and remain open to any useful new approaches. It
should be our future task to achieve maximal view to the
pathology by as minimal an approach as possible.

Madjid Samii

Hannover, Germamy

-

Infranasal operation used by A.E. Halstead in 1909.

Halstead AE: Remarks on the operative treatment of tumors of the hypophysis:
With the report of two cases operated on by an oronasai method. Tr Am § A 28:73-93, 1910,
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Summary’

Radical tumour removal in the region of the anterior skull base
with involvement of the orbit requites not only good exposure but
also acceplable reconstruction with good cosmesis, no visible scars

and no injury Lo the eye.
The possible approaches, which should be [lexible and adapied

to the Jocation and exient of the palhology and the appropriate
methods of recenstruction, are illustrated by four patients. The rel-
evanl literature is reviewed, Emphasis on the need for a 3-dimensional
concept in the reconstruction and the importance of a multi disci-
plinary team is stressed,

Keywords; Cramio-orbilal tumours; exiensive resection; imme-
diale 3-D reconstruction.

Introduction

The recent expansion of skull base surgery has pro-
_duced many surgicsl challenges. Extensive tumour re-
moval in the region of the anterior skull base requires
not only good exposure but alse acceptable reconstruc-
tion, The aim in dealing with benign/low grade malig-
pant tumours in this area should be a complete and
radical resection, good cosmesis, no visible scars and
no injury to the eye'* . Extensive tumour removal
from around the orbit requires a muitidisciplinary
team, a flexible surgical approach and a need for a 3-
dimensional concept with reconstruction. We have used
four cases to illustrate some of these requirements and
to highlight some important technical aspects.

Patients

We present [our patienls whose ages ranged from eight weeks
to forty-nine years, Three patients were female. Two patienis pre-
senled with diplopia and one with supra-orbiial pain, All patienls
had proptosis and in additior one had infero-laleral displacement
ol the globe. Two paitents had an obvious temporal mass and the
other lwo had prominence of the maxilla. One patient had a swolien

_upper eyelid. Other ocular fealures included lid-lag in one palient,

a defect of upward gaze in two and an afferent pupillary defect in
one, The baby had a clear discharge rom the allected eye. These
features are summarized in Table 1. ' :

Access

Operative features common to all of the cases in-
cluded a bi-coronal skin flap and a bi-frontal
craniotomy. Peri-operative spinal drainage was em-
ployed in the adults. A zygomatic ostectomy was per-
formed in two cases, each of whom had an extensive
meningioma en-plaque involving the orbit, thus neces-
sitating additional lateral access (Fig.1). While a su-
perior orbitotomy was necessary in each case in fwo
patients in order to improve access bilatéral orbito-
tomies were performed. In one patient whe had an
extensive subcranial tumour a lateral rhinotomy was
required (Fig.2). In each case the planned resection
depended on the extent of the tumour which was de-
termined pre-operatively after detailed CT scans MR
imaging,

Each case required an extensive resection and
Table2 sumarizes the information on access and re-

section.

Table I. Clinical Features of the Four Fatients

Patient Age Sex  Sympioms
Diplopiz External ocular Pain |
MOovements
1. MM 36 F yes defect upward gaze no
2.3 49 F no normal yes
3IND 852 M not known  normal no
4 AC 22 F yes * defect upward gaze no




b

Fig. 1. (a, b) Typical appearances of meningioma-en-plaque with sclerosis and thickening of the right orbital roof on P-A and lateral skull

X-rays

{ Table2. Operative Feunures; Access and Resection

Palient  Access Access Access Access Resection
spinal drain  skin llap craniolomy  osleolontes '
MM ves ‘bicoronal bifrontal transzygomalic posterior orbital wall '
superior orbilolormy lateral orbital wall
. orbital roof
dura

cramal vault
. {emporalis muscle
2,88 yes bicoronal bilronia! iranszygomatic galea _
bilaieral orbitolomies  eranial vauli
- superior orbital margin
medial orbilal wall
lateral orbital wall
arbiial {loor
dura
3. ND no bicoronal bifrontal superior orbifolomy orbital rool’
‘media) orbital wall
: anierior fossa floor
4. AC yes bicoronal tifronial bilateral orbitoiomies anterior fossa floor
lateral rhinotomy right orbital rool
right orbital media) wall
feft orbital floor

Reconstruction ‘was repaired using fascia lata and the orbit was re-
constructed using inner lable bone obtained from a
contra-lateral osteoplastic bone flap, This was rigidly
fixed using mini-plates and screws* (Fig.3a, b).

We wish to highlight a number of aspects related
to the reconstruction, These include the dural closure,
‘a 3-dimensional orbital reconstruction, the calvarial
and anterior fossa repair, .the nse of calvarial bone
grafts and rigid fixation, In the first case the dural defect * Lubr, Howmedica International.

|24
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Fig.2. CT scan showing extensive anlerior skull base tumour (os-
teofibroma) extending sub cranially lo the hard palate, The tumour
involves the medial wall of both orbits and has produced propiosis

The second patient required both pericranium and
Xenoderm to repair a large dural defect. Inner table
bone from a contra-lateral osteoplastic flap and split
rib grafts were required to reconstruct the cranium. In
this case because the resection involved the superior
orbital margin and orbital roof, using a template, inner
table bone was suitably contoured for the reconstruc-
tion and rigidly fixed using mini-plates and screws.
Because of the extensive calvarial resection it was nec-

Table 3. Technigues Used in the Reconstruction

Patient Calvarialforbitai  Dural repair  Fixation

reconsiruction
1. MM inner fable fascia lata rgid
conlralateral galeal flap  mini plales and screws

osteoplastic flap .

2. 88  inner table’
- contralateral
osleoplastic flap

pericraniumm  ngid
mini plates and screws

3. ND f{ufl thickness bone pericranivm  tissue glue
panietal

4. AC  inper table galea] flap  rigid
pericrapium  inini plates and screws

essary to supplement the inner table grafts with split
rib grafts (Fig. 4 a—f).

Reconstruction of the orbit and the anterior cranial
fossa floor in the third patient required full thickness
bone. As the reconstruction was in a baby tissue glue
was used for fixation, rather than the rather bulky mini-
plates and screws; the more recently introduced micro-
plates and screws would also be appropriate (Fig. 5 a—

).

b

Fig. 3. (a) Pre-operative appearances showing extensive meningioma-en-plaque involving the sphenoid wing and orbit. (b} Pesloperative
coronal CT scan. The roof, medial and lateral orbital walls have been reconstrucled using inoer table calvaria! bone rigidly fixed with

miniplates and screws




jve MRI scan showing a portion of the meningioma-en-plague extending into the fronial region. {(b) Pre-operative CT
f and temporal bone. (¢) The supraorbital margin has been resected.
fixed to the frontal
otomy. (d) Operalive photograph showing the reconstructed orbital “hox™ after
ive skull X-rays showing the orbital and carvarial reconstruction. {f)

Fig. 4. (a) Pre-operat
scan showing the extent of bony invelvement of the right orbital roo
Using a template of miniplates a new supracrbital margin bas been constructed with catvarial bone. This has been rigidly
process of the zygoma afler relocation of the zygomatic oste
location and fixation of the new supraorbital margin. {) Postoperat
Postoperalive coronal CT scan depicling the complex orbital reconsiruction

\b
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Fig. 5. (a} Pre-operative CT scan showing exlensive intra-orbital tumour extending inlo the antecior cranial fossa and inferiorly to the bard
palate. (&) Postoperative CT scan. The medial orbital wall has been reconstructed. (c) Clinical appearances posloperatively. The globe position

is satisfuctory and on testing exira ocular movemenls were normal

The dural defect in the fourth patient was repaired
using pericranium. Inner table bone graft was obtained
from the bifrontal flaps and used to repair the bilateral
orbital defect. The left orbit was reconstructed using
rigid fixation and lag screws while with the right orbital
roof and upper part of the medial orbital wall tissue
glue was used. The left canthal ligament was wired into
a nasal bone graft.

In the adults the posterior wall of the frontal sinus
was removed together with mucosa and irregular bone
contours were smocthed away with the high speed drill.

The fronto-nasal duct was sealed with 2 plug of tem-
poralis muscle and covered with bone dust, In cases 1
and 4 this and the reconstructed anterior cranial fossa
floor were covered with a vascularised galeal flap. In
case 2 a galeal flap was not available because of infil-
tration of the skin flap with tumour and therefore peri-
cranium was used. ‘
Postoperatively these patients should be nursed in
an intensive treatment area where the nursing staff are
familiar with care of the airway, observation of the
neurosurgical patient and the management of spinal
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Fig. 6. Line diagram' depicting (he localion of Lhe zygomatic osteo-

tornies

drainage. Broad spectrum prophylactic aniibiotics,
usually begun with induction of anaesthesia, are con-
tinued for thirty-six to forty-eight hours. Standard care
of the eye is required. We have noted in two patients
{cases 2 and 4) a temporary enophthalmos with asso-
ciated low inira-ocular pressure. Nommal intra-ccular
pressures returned within forty-eight hours of the op-
eration and there was no subsequent complications
with the globe in these patients.

Outeome

Follow-up ranged {rom ohe to two years. Each pa-
tient had a ptosis postoperatively. This had resolved
by eight months in three patients while in one patient
(case 2) some ptosis remnains at one year postopera-
tively. In one patient (case 1) there was postoperative
proptosis which resolved within a month. In additicn
postoperative diplopia occurred in all the adult patients
and subsequently resolved.

Discussion

Previous auihors have made the observation that
these complex cases require a multidisciplinary team
approach® % % & 1% 1° Pre-operatively, in order to ad-
equately assess the full extent of the lesion detailed
radiology is required. This includes plain skull X-rays,
CT scanning with assessment of the orbit in axial and
coronal planes using bone algorithms and magnetic
resonance imaging. The extent of the resection and the
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requirements of the reconstruction need to be fully
discussed by the Neuro-radiologist, Neurosurgeon, Fa-
cio-maxillary Surgeon, and Neuro-anaesthetist prior to
surgery.

Whenever possible facial incisions are avoided. The
bicoronal scalp flap has proved particularly useful in
all our cases and with extensive subperiosteal dissection
the nasal skeleton, entire orbjtal skeleton and zygoma
may be exposed®. Appropriate periosteal releasing in-
cisions permit edsier retraction of the scalp/facial soft
tissue flap®®. Using this approach we have been abie
to dismantle the entire medizal, superior and lateral
orbital skeleton without the need for facial incisions.

The excellent blood supply of craniofacial skeleton
permits mobilisation of bone fragments either pedicled
to their soft tissue attachments i.e. maxilla, zygoma®
4.6, 24,2629, 33, 3 o0 elge ag free bone fragments ie.
superior orbital skeleton® % %% 25 The orbital skeleton
may therefore be dismantled as necessary to provide
increased and more direct exposure to the underlying
pathology'™ *. '

The approach selected is dependent upon the site,
nature and extent of the pathology and is entirely flex-
ible. In practical terms the approach may be from a
lateral, medial or superior direction and in our patients
a combination of these approaches were employed, In

~ cases | and 2 there was complete mobilisation of the’

zygoma using the osteotomies illustrated in Fig. 6. The
zygoma 1s pedicled to the masseter muscle and removal
of the greater wing of the sphenoid, if necessary, lo the
superior orbital fissure completes the exposure?. In
these two patients there was extensive tumour involve-
ment 0 a more radical removal of bone was required.

A superior approach to the orbit was carried out in

- all four patients and was tailored to the requirements

of each case. In patient four, because access to the
tumour was restricted, mobilisation of the frontal bone
in the glabellar area, frontal process of the maxilla, the
adjacent anterior lacrimal crest and nasal bone was
necessary.

The medial canthaf ligament was detached from: its

‘insertion -on the anterior and pesterior lacrimal crest

in case four and was reattached at the end of the pro-
cedure. However a transnasal canthopexy may be re-
quired, a technique commonly employed in naso-or-
bital trauma’’,

A walter tight dural repair is essential and in these
cases pericranium, fascia lata and vascularised galeal
flaps were used* ' 20 2% 31,

Because our patients were young, three were female

"
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and the tumours were benign, resection had to be ex-
tensive and a good reconstruction was even more im-
~ portant,

The orbit has been described as the most significant
functional area of the face!”. The position of the globe
in 3 dimensions is determined by the relative volume
of the orbital cavity and its soft tissue eontents, The
aim in reconstruction after tumour resection should be
to re-establish the orbital skeleton and this requires
orientation of the lateral and medial walls, the roof
and floor and the alignment and configuration of the
orbital rim’. It is essential that the globe is positioned

 correctly if orbital dystopia and hypertelorism are to -

be avoided® % 1% 2 Tn all four patients this was
achieved.

Immediate bony réconstruction is not desirabie fol-
lowing cranio-facial resection of a malignant tumour
since early recurrence may be difficult to detect and if

. @ further resection is required subsequently reconstruc-
tion can be complicated'® . By contrast after resection
of a benign tumour where a satisfactory clearance of
the tumour is achieved immediate reconstruction
should be performed®. Combined resection and re-
construction avoids the soft tissue shrinkage which may

make. delayed reconstruction more difficult!® 33,

' The use of avtogenous bone grafts-in cranio-facial

reconstruction is well established® % 1820, 2830, 22 po_
~ tential donor sites include tleum, ribs and calvarium.

Each of these sites have certain advantages and dis-

- advantages. The calvarium has been extensively used
as a donor site when cranio-facial reconstruction is

- required and in this context offers distinct advantages
over alternative donor sites?®, The inner table of the
skull can be harvested from an osteoplastic bone flap
without disturhing the periosteal pedicle and there is
no donor site defect?. In very extensive defects, as
illustrated by the second case, a further source of au-
' togenous bone will be required and in this patient we
‘used split rib. In the baby full thickness bone was ob-
tained from the parietal region. Where an orbital re-

construction is required calvarial bone may not be suf- -

ficienily malleable® although this was of no signifi-
cance in the cases described because the calvarial graft
ccould be extensively shaped and contoured with a burr.
In extensive orbital roof defects (case 4) it is not always
possible to rest'the bone grafl on sound bone and so
the graft is cantilevered. For reconstruction of the or-
bital floor where complex contour defects may occur
sleum or rib can be readily shaped using appropriate
ostrumentation. However in case 4 calvarial bone was
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used, There is a further factor to be considered and
this is the observation that grafts should be in contact

‘with vascularised tissue on at least one of its surfaces®

While isolated orbital roof or floor defects may be
grafted without rigid fixation' % complex reconstruc-
tion of the orbital skeleton requires the use of rigid
fixation of bone grafts using mini-plates and screws.
This produces stability in 3-dimensions and reduces
resorption of the bone grafts'®, The use of rigid fixation

in the form of bone plates specifically designed for the

craniofacial skeleton (Luhr, Howmedica, Interna-
tional) ensures accurate replacement of all mobilised
bone segments. In all our cases bone plates were placed
prior to mobilising the bone segment and were then
removed. Rapid and accurate replacement of bone seg- .
ments was then possible at the completion -of the pro-
cedure. A further advantage of rigid fixation is illus-
trated in cases 1, 2 and 4 where extension of the ex-
posure was achieved by further bone mobilisation
whilst ensuring accurate replacement. While wire lig-
atures were not used in our cases its use to stabilise
bone segments does not, of course, preclude extension
of the exposure. However, pre-localisation of bone seg-
ments before removal is not possible and accurate 3-
dimensional orientation and fixation can be both dif-
ficult and time consuming. The stability achieved with
the use of wire is Jess than that obtained by the use of
bone plates. Multiple wire ligatures may be required
particularly when the bone is subjected to significant
muscle forces from the masucatory musculature — a
minimum of three peint fixation is required to stabilise
the zygoma'’

In conclusion, the original aims of surgery in these pa-
tients were achieved with good clearance of the tumour,
excellent cosmesis and temporary ocular problems, The
principle of the access procedures used, although com-
plex, is conceptually similar to that of minimally in-
vasive surgery. The aim being a short straight line be-
tween the surgeon and the pathology with little brain
retraction. We wish to emphasise the need for a mul-
tidisciplinary team of surgeons and for a fiexible ap-
proach in dealing with these tumours arising in the
skull base and involving the orbit.
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Maxillo-malar osteotomy as an approach

to the clivus
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Among vavious approaches to the clivus and up-
per cervical spine, transmaxillary access gives
the neurosurgeon optimal visibility. Maxillo-
malar ostecolomy permiiting the reflection of the
osteotomized segment pedicled Lo the cheek af-
ter a Weber-Fergusson type culaneous incision
is the meihod that for the authors gives the best
visibility, A wide operaling field [rom upper cli-
vus to C4 can be obtained by performing a
maxille-malar osteotomy associated with a mid-
line splitting of hard and soft palate. The authors
have performed this kind of access in five cases
for neuvosurgical purposes. Healing was always
uneventful and no complications were observed.
Occlusion was always restored without intermax-
iHary Fixation, facial scars were of good quality
and the only drawback was the section of infraor-

bital nerve.
[} Neurosurg Sci 1993;37:195-201).

Key words: Osteolomy - Maxillo-malar osteoio-
my - Clivus access.

Access osteotomies are certainly no in-
novation in cranio-maxillo-facial surgery.!
In lfact, as Far as the middie of the last cen-
tury, Langhenbeck,? Cheever?! and
Kocher,# to reach deep regions as the
rhinopharynx performed Le Fort I type os-
teotomies in one or two {ragments, in as-
sociation with upper median {abiotomy ex-
tended to a greater or lesser degree to the
paralateronasal level.

Other skeletal structures ol the head
subjected to osteotomy have been: the zy-
goma,” for access to the orbilal content;
the nasai pyramid,® for access to the
hypophysis; the mandible, at the level ol

the symphysis 7 and of the angle,8 for ac-
cess to the oropharynx.

All these osteotomies had the purpose
of allowing safe access from both the sur-
gical and the oncological viewpoint,
minimalizing the morphological and Func-
tional consequences.

Today, thanks to the experience gained
in osteotomies for correction of maxillary
deformities and to the availability of new
instruments (reciprocating microsaws),
new osteotomic designs have been drawn
up which allow for the displacing of larg-
er skzletal segments,

Thus we have the maxillo-genial flap,®
the zygomatic-maxillo-genial flap,!? the na-
so-maxillo-genial flap '! and the zygomatic-
maxillo-genial paramedian flap.'2

The ever-increasing cooperation be-
tween maxillo-facial surgeons and neu-
rosurgeons, in both the malformative and
oncological [ields,’3 has led to the natur-
al conclusion that these extended access
osteotomies can be used to reach deep
regions such as the clivus, difficult to tack-
le using traditional accesses.

In recent years we have successfully
used the zygomatic-maxillo-genial flap for
access to the clivus in collaboration with
various neurosurgical clinics (Hospital of
Parma, San Raffaele and Policlinico
University Hospitals of Milano) and ENT
clinics (ILENT Clinic of University Hospi-
tal of Parma). Thus, we think it could be
ol some interest to present the technical
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Fig. 1.—Drawing of the culanco-mucosal incisions
and osteotomies.

aspects of its execution and to discuss its
advantages and disadvantages, indications
and iimits.

Operating technique

At Ffirse, a cutaneous incision (Fig. 1} is
made starting with the division through
all its thickness of the upper lip on the
midline.

The incision then proceeds at the side
of the nose almost to the internal cantus,
continuing laterally along the lower eye-
brow to the malar body, parallel to the
skin folds. Along the whole line of incision,
the cut is deepened until the osseous plane
is reached, including the periosteum.

Thus, the interincisive median suture is
exposed, as the anterior nasal spina, the
piriform aperture margin, the maxillary
ascending ramus and the inferior and
fateral orbital margin; at the level of the
malar body, a subperiosteal tunnel is pex-
formed, from the inferolateral orbital
margin to the inferolateral margin of the
zygoma. We then proceed to the subperi-
osteal undermining of the orbital fioor so
as 1o reveal laterally the lower orbital les-
sure, deeply the infraorbital nerve and

medially the lacrimal sac, which is sec-
tioned at the level of the entrance to
nasolacrimal canal.

Then comes the endoral stage, using a
cervical incision, on the palatine side,
From the controlateral central incisor to
the last molar. There fotlows the subperi-
osteal undermining of the palatine
fibromucosa, which is lifted to the medi-
an line and freed from the posterior mar-
gin of the hard palate by sectioning the
palatine major neurovascular bundle.

Before proceeding to the various bony
sections it is advisable to adapt the os-
teosynthesis plates placing them across
where the osteotomic sections will be, at the
same time making the screw holes. By so
doing, the reconstruction will not enly be
quicker, but also considerably move precise.

At this point, the osteotomic sections
are made, preferably with a reciprocating
microsaw (Fig, 2). At the level of the ma-
lar body the section goes from its inferi-
or border to the inferolateral orbital mar-
gin proceeding deeply, in the orbital floor,
to reach the inferior orbital fissure. At the
maxillary ascending ramus the section is
taken medially to the lacrimal sac to the
piriform aperture margin above the inferi-
or turbinate. At the orbital floor, alter sec-
tioning in the depth the infraorbital neu-
rovascular bundle, we carry out the os-
teotomy going from the inferior orbital fis-
sure to the section previously performed
medially to the lacrimal sac. On the in-
terincisive midline suture an osteotomy is
performed down to the level of the
nasopalatine canal.

Then we proceed to the osteotomy of the
hard palate beginning a few millimetres to
the side of the posterior nasal spina, pro-
ceeding frontwards parallel to the median
suture, to reach the nasopalatine canal.

Upon completion of the osteotomies we
proceed, by means of delicate leverage
with chisels inserted into the interincisive
and zygomatic osieotomies, to [racture the
remaining posterior connections {pterygo-
maxillary suture and posterior wall of the

\3.
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Fig. 2.—O0sleolomic section using a reciprocating microsaw.
Fig. 3.—Lateral rellection of the maxillo-malar-cheek [lap.

maxillary tuberosity) and to laterally lux-
ate the maxillomalar complex.

Full mobilization of the flap is obtained,
after tilting it laterally, only if the peri-
osteum of the retromolar region is verti-
cally cut (Fig. 3).

At this stage the mucosa of the lateral
wall of the nasal [ossa and the turbinate are
removed, thus aiready obtaining a consider-
able view of the rhinopharynx. To increase
this, after having removed the posterior
part of the nasal septum, the posterior nasal
spina and part of the controlateral osseous
palate, we remove the enlire plerygoid
process, thus obtaining an ample view [rom
the sphenoidal sinus to C2.

If a larger access is required (till to C3-
C4}, a midline splitting of hard and soft pa-
late is performed (Figs. 4 A-B, 5},

Thus the maxillolacial stage ol access
to the clivus can be considered at the end
and the neurosurgical stage can begin.

At the end of the latier, the osteotomized
segment is replaced, alter a fine catheter
has been inserted into the lacrimal sac at
its sectioning and placed into the nasal
cavity.

If, prior to the osteotomies the osteo-
synthesis plates have heen prepared,

recourse fo temporary intermaxiliary fix-
ation may not be necessary; otherwise this
is indispensable, before the application of
osteosynthesis devices, in order to re-
establish the correct occlusion. Once the
osteosyntheses have been carried out (Fig.
6}, suture of the palatal flap to the tooth
collars and a careful suture in layers of
the cutaneous incision are carried out.

Clinical cases

Besides the numerous cases in which
this access has been used [or rhinopharyn-
geal neoplasms, the zygomatic-maxille-
genial flap was used by us as access (o the
clivus (Figs. 7-14} in 5 cases (3 cordomas,
I chondrosarcoma, 1 high dislocation of
the odontoid process). One of these cases
was a child aged four.

In all cases the access flap was carried
out without any problem, permitting an
easy execution of the neurosurgical stage
without complications. Reassembling was
with microplates in 3 cases, with wire in
the other 2 cases (one edentulous).

The posloperalive course was regular in
all cases, with rapid healing and no par-
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Fig. 6. —Plating ol the ostvolomyzed segmenls,

Fig. 4 A-B, 5.—Midline splitting ol hard and
soft palate 1o obiain a larger access from
upper clivus to C4.

ticular functional or aesthetic conse-
quences: dental occlusion was in all cases
perfectly re-established, as was facial mor-
phology, the cutaneous scars being of op-
timal quality. In the territory innervated
by the infraorbital nerve a numbness in-
variably remained; but this, in time,
showed a progressive reduction.

Discussion

For access to the clivus and to the Cl-
C? seclor, in relation Lo Lhe extension in
cranio-caudal and lateral divection of the



Fig.7, 8,9, 10.—Case 1: clivus cordoma before and
aller the operation. The TC 3D and the appearance
of the patient demanstrate the good quality of recon-
struction without any morphological and aesthetic
impairement.

pathological process, the neurosurgeon
has various routes at his disposal.
Among these, the anterior transoral and
transfacial ones are particularly useful.
Lesions located at the upper and mid-
dle clivus are easily reached by means of
a Le Fort I maxillary osteotomy.™-16 [f a
median osteolomy is added to this, with
median section of the soft palate,'? ex-

posure is increased to the whole clivus.

Wide exposure for large tumours of the
clivus can be obtained 8 by means of an
hemimaxillectomy (operation unnecessar-
ily too mutilating, even after recosntruc-
tion with temporalis muscle flap) or, in
case of smaller ones, by an hemi-Le Fort
Losteotomy with cutaneous incision type
Weber-Fergusson.

il




The lower portion of the clivus and the
C1-C4 sector can be reached through the
oral route alone,!? 2¢

In any case the access to this region is
however greatly improved by the trans-
mandibular route 21 22 which, when com-
bined with median section of the soft pa-
late and removal of the posterior part of
the osseous palate or even with a Le Fort
I osteotomy with median section,'” allows
for access from C4 to upper clivus.

Mandibulotomy is, however, prone to a
certain morbidity rate, with postoperative
phase affected by dysphagia, considerable
oedema of the oral floor, rather noticea-
ble scar on the lower lip and possible le-
sion of the hypoglossal nerve. If mandibu-

Fig. 11, 12, 13, 14.—Case 2: high dislocation of the edontoid
process treated with the same procedure. A minimal scar is
appreciable without any modification of precperalive oc-
clusion obtained with plating and withoul intermaxillary
fixation.

lotomy is accompanied by median glos-
sotomy 23 tracheotomy becomes in-
dispensable.

The great advantage of labiomandibu-
fotomy is that of allowing the checking of
the neurovascular structures of the neck
and the cranial base, which makes it par-
ticularly suitable for tumours of the cli-
vus with Jateral or cervical extension.'? 18

Side by side with this route, great sur-
gical opportunities are offered by the
zygomatic-maxillo-genial flap, which in
our cases always afforded wide visibility
to the neurosurgeon, from the upper cli-
vus to C2 and to C4 with the median sec-
tion of the hard and soft palate.

The neurosurgical stage was, in all ca-
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ses, easily carried out, even without per-
fect central vision (the latter possibly even
being an advantage when opting for an os-
teotomy controlateral to the side of max-
imal lateral extension of the tumour),

In no case did we come up against par-
ticular problems, either in execution or
the post-operative phase (which always
without intermaxillary fixation), and con-
sequences in all cases were minimal: scars
were always of good quality and the
numbness caused by infraorbital nerve
section never caused particular problems,
a certain sensitivity always being regained
some time after surgery.

It must be remembered, furthermore,
that in children the presence of the tooth
buds prevents the execution of a Le Fort
I osteotomy, and thus for transmaxillary
access, zygomatic-maxillary osteotomy re-
mains the only option.

On the whole, therefore, we consider the
route described to be a good access to the
cranial base for lesions of considerable ex-
tension, which the neurosurgeon should be
made aware of; in close collaboration with
the maxillo-facial surgeon he may thus find
solutions to the complex problems of ac-
cess posed by pathologies located at deep
sites particularly difficult to reach always
taking in mind the contraindications of all
transoral and transfacial accesses in case
of dural involvement,
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| ‘Maxilotomia en bisagra ¢ desarticulacién temporal
pediculada a mejilla del maxilar superior

J. J. ALVAREZ VICENT, L. ROMERO CASTELLANG y C. DOMINGO CARRASCO

INTRODUCCION

Existen tres tipos de tratamiento para los tumo-
Tes benignes y malignos de cabeza y cuello: fisico,
quimico y quirirgico, intentando la curacién defini-
tiva. Quizd prima todavia la cirugia sobre un por-
centaje elevado de estos tumores (excepcién de lin-
fomas, ete.).

Es, pues, el cirujano el que recibe al enfermo y
sienta las bases del tratamiento, asi como la elec-
cién de la técnica quirirgica a seguir. La eleccidn
debe hacerse en funcién de los siguientes pardme-
tros:

— Abordaje del lugar tumoral {¢émodo, amplio,
asequible),

— Posibilidad de exitrpacién completa (zonas de
asiento y expansidn),

— Posibilidad de cierre y reconstruccién (funcio-
nal y estético).

Si bien estos pardmetros en otras zonas de nues-
tra especialidad son mas faciles de conseguir, en la
base del crdneo y zona rinofaringea se hacen extre-
madamente dificiles. Si hacemos un abordaje am-
plio ¥ que nos dé f4cil acceso, la reconstruceién pos-
terior es dificultosa o viceversa.

FIG. 1.—Incision de la fibromucosa palating.

Ya en 1820, y por tanto quince afios antes de la
anestesia de Morton, se practica la primera maxi-
lectomia. Légicamente las hemorragias eran copio-
sas. La extirpaciéon del maxilar produce un.campo
amplio a la rinofaringe, pero queda una alteracién
estética indeseable,

El término maxilectomia es ambiguo, ya que
puede ser total o parcial si se extirpan sélo algunas
zonas del maxilar. En este dltimo caso se dejan es-
tructuras que faciliten el aspecto estético del enfer-

FIG. 2—Ostectomia de lo apdfisis pterigoides.
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190 Maxilotomia en bisagre o desarticulacion temporal pediculade e mejilla del maxilar superior

FIG. 3.~JIncision previamente marcada.

mo sometido a estas intervenciones (1). El término
de maxilotomia debemos dejarlo para la fractura y
dislocacién del maxilar, asi como su posterior repo-
sicién, no extirpando entonces ningun fragmento
del maxilar, el cual queda, por tanto, restituido
anatémicamente en su totalidad.

Numerosas técnicas se han ideado para el abor-
daje transfacial de la zona rinofaringea para Hegar
a la dificil accesibilidad del clivus, rinofaringe, se-
no esfencidal, retropterigoides, espacio retromaxi-
lar, suelo de la drbita, ete., y no producir grandes
deformidades como ocurre con abordajes cervicales
(2, 3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17,
18, 19, 20, 21).

Todas las técnicas tienen su utilidad y bien rea-
lizadas e indicadas un éxito casi seguro; sin em-
bargo, el acceso transfacial al drea retromaxilar, o
desarticulacién temporal pediculada a mejilla del
maxilar superior, ideada por el espaiiol HERNAN-
DEZ ALTEMIR (22), es el fin primordial de este capi-
tulo.

La técnica, como bien dice el autor, sera modifica-
da por otros en lo sucesivo. Pero no desecha ni me-

F1G. 4.—incision ampliada hacie reborde supraorbitario.

FIG. 5.—incision de partes blandas.

nosprecia las técnicas cldsicas y sirve para conse-
guir un campo apropiade (pricticamente a cielo
abierto) y una fécil reposicidén y reconstruccion fa-
cial con las minimas secuelas estéticas. Surge ideal-
mente para la extirpacién de angiofibromas gigan-
tes y es ampliable a otro tipo de tumores (cordoma,
etcétera).

RECUERDO ANATOMICO

El maxilar superior y la mandibula son los hue-
s0s mas grandes de la cara. El maxilar superior es
una pirdmide que contiene la cavidad del seno ma-
xilar. Por arriba limita con la cavidad orbitaria,
por debaje con la cavidad oral y por dentro con la
cavidad nasal. Se articula con ocho huesos.

1. En la linea media y encima de los incisi-
vos se articula con el homdlogo contralate-
ral.

2. Arriba y adentro se articula con el nasal.

3. Encima de éste con el frontal.
4 y 6. Enla pared interna de la drbita se arficu-

e

FIG. 6, —Exposicion de escotadura piriforme.
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FIG. 7.—Expos£cidn de huesos prapios nasales,

la con el unguis y la ldmina papirdcea del et-
maoides.

6y 7. La apdéfisis palatina del maxilar sa articu-
Ia con el vémer y el palatino.

8. Por fuera forma el arco cigomdtico con el
malar,

La inervacién del maxilar superior depende por
completo de la segunda rama del trigémino o ner-
vio maxilar superior. Nace en el anglio de Gasser y
. sale por el agujero redondo mayor atravesando su-
cesivamente la fosa pterigomaxilar y el conducto
infraorbitario, del que sale dividiéndese en varias
ramas terminales (nn. dentarios, nn. suborbitarios,
etcétera).

La irrigacién sanguinea deriva de la maxilar in-
terna (arteria maxilar superior), la cual en su reco-
rrido se divide en tres porciones: mandibular, pte-
rigoidea y pterigomaxilar. De esta tltima porcién
salen las ramas para el maxilar superior:

— Alveolar posterosuperior. Da ramas para los

conductos dentarios posteriores del maxi-
lar.

FIG. 8.—Exposicién reborde infraorbitario y nervio infraorbi-
tario.

Cirugfa de la base del crdnes 191

FIG. 9.-——E:|:po£££ n del arco cigomdiico.

— Infroorbitaria. Atraviesa ta hendidura esfe-
nopalatina, el conducto infraorbitario y se
desparrama por la mejilla.

— Palatina descendente o palatina superior.
Atraviesa el conducto palatino posterior y
viene a vascularizar toda la mucosa de la bé-
veda palatina,

— Esfenopalating. Es la rama terminal de la
maxilar interna. Atraviesa el agujero esfeno-
palatino y se divide en dos ramas. La interna

FIG. 10.—Osteotomias. I: Pulatina. 2: Huesos propios. 3: Sub-
orbitaria. 4: Frontoorbitaria. 5: Cigomdtica. 6: Pterigoidea.
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192  Maxilotomia en bisogra o desarticulacion temporal pediculade o mejilla del maxilar superior

FIG. 11.—Osteofomia del reborde Infraorbitario. FlG. 13.—Luxacién del maxilar.

se distribuye por el tabique nasal y la externa — Rinofaringeo y nasal,
por los cornetes y meatos. — Refenoidal

— Los tejidos blandos son irrigados por la arte- — Clivas.
ria facial,

— Base del crdneo.

— Suelo orbitario.

INDICACIONES DE LA TECNICA

De acuerdo con las bases anatémicas de vascula-
rizacion e inervacién, el doctor HERNANDEZ ALTEMIR
ideé una técnica de acceso a todo el espacio retro-
maxilar consistente en la desarticulacién temporal-
mente del maxilar superior pediculado a la mejilla.
Ello evitard las necrosis y demas secuelas indesea-
bles de otras técnicas.

Esta via estd indicada para permitir el aceso a
los espacios:

— Retromanxilar,
— Paramaxilar externo.
— Retropterigoideo.

—- Cigomaético.
— Etmeidal.

_ FIG. 14 —Zonas de exposicidn quirdrgica con la maxilotomia.
- - - 1: Etmoides, 2: Seno esfenoidal. 3: Clivus. 4: Fosa plerigoma-
FIG. 12.—0steotomia del paladar dseo. xilar, 5: Suelo de la drbita.
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FIG. 15.—Reconstriccion corn duramadre liofilizada del re-
borde orbitarie extirpado,

DESCRIPCION DE LA
TECNICA

La describimos con los tiempos tal y como noso-
tros la realizamos:

Tiempo I. Anestesia por intubacién orotraqueal,
© mejor aun, previa traquectomia.

Tiempo 2. Tarsorrafia temporal.

Tiempo 3. Infiltracion de la fibromucosa palatina
e incisién de la misma siguiendo el reborde gingi-
vopalatino hasta la tuberosidad del lade a interve-
nir (fig. 1).

Tiempo 4. Osteotomia pterigomaxilar (apdfisis
pterigoides) aprovechando la incisién del tiempo
anterior (fig. 2}.

Tiempo 5, Incisién previamente marcada desde
el labio superior en linea media, surco naselabial,
bordea la nariz hasta legar a la comisura palpe-
bral interna e incluso sobrepasarla. Desde la comi-
sura palpebral, de una manera horizontal hasta el
arco cigomatico (figs. 3 y 4).

FIG. 16.—Extirpacidn del tumor.

Cirugia de lo base del crdneo 193

FIG. 17— Visualizacién de seplum y cdvum,

Tiempo 6. Exposicién de estructuras éseas sub-
yacentes a la incision;

— Arcada dentaria, prolongando la seccién del
labio con la de 1a mucosa gingival {fig. 5).

— Escotadura piriforme, despegando la mucosa
nasal del suelo y de la cara externa de la fosa.
Queda asi expuesta la cara interna dsea del
maxilar (fig. 6).

— Reborde orbitario interno, y huesos propios
nagales, hasta el seno frontal (fig. 7).

— Exposicién del reborde orbitario inferior y del
nervioe infraorbitario (se debe seccionar) {fig. 8).

— Exposicién del arco cigomdtico y borde exter-
no de la érbita (fig. 9).

De esta manera quedan expuestas todas las super-
ficies 6seas para comenzar las osteotomias (fig. 10).

Tiempe 7. Ostectomia de la apéfisis cigomatica
(fig. 9) con sierra de Gigli.

Tiempo 8. Reborde orbitario inferior a pocos mili-
metros del suelo orbitario, desde la pared externa

FIG. 18.—Reconatruccicn de las osteotomias.
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194 Maxilotomia en bisagra o desarticulacion temporal pediculada a mejilla del maxilar superior

FIG. 19.—Reposicidn dsea.

de la 6rbita hasta la regién frontomaxilar (huesos
propios nasales) (fig. 11).

Tiempo 9. Osteotomfa del paladar éseo a entre
los dos incisivos de ese mismo lado hasta el reborde
palatino posterior, en paralelo al enclave teérico
del tabigue nasal (fig. 12).

FIG. 20.—Cierre de la mucosa palatina.

FIG. 21.—Imagen estética a los guince dias de la intervencién.

Tiempo 10. Terminadas las osteotomias es fécil
la luxacién del maxilar usando como bisagra los te-
jidos blandos de la mejilla (piel y tejido celular sub-
cutdneo). Quedando expuesta toda la zona del e4-
vum y rinofaringe al abrir completamente la puerta
realizada. El bloque luxado mantiene su vasculari-
zacidn durante la intervencidn a expensas de las
arterias faciales (figs. 13 y 14).

El autor recomienda ser conservador con la ma-
yor parte de las estructuras mucosas, vasculares y
nerviosas. Si bien nosotros no hemos tenido compli-
cacidn alguna eliminando la arteria palatina, no
suturando el supraocrbitario, e incluso llevandenos
la pared y el suelo de la drbita, que reconstruimos
con duramadre liofilizada en caso de tumoraciones
que obligan a extirpaciones importantes, como en
los tumores que invaden la pared orbitaria (fig. 15).

La maxilotom{a unilateral es facil y de reconstruc-
cién inmediata. Conservando el dorso nasal y septum
puede realizarse de una manera bilateral para ma-
yor aceceso a la regién tras abrir ambos maxilares,

Queda asi expuesto todo el campo quirtirgico que
permite extirpaciones de grandes tumores, con visua-

= ]

FIG. 22 —Imagen estética a los seis meses de lo intervencion.
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FIG. 23.~—Imagen de cordoma rinofaringeo.

lizacién del pediculo en los angiofibromas y con acceso
a las regiones definidas anteriormente (fige. 16 y 17).

Tiempo 11. Reconstruccién con placas metdlicas
de las osteotomias (figs. 18 ¥ 19).

Tiempo 12. Reconstruccién de Ias partes blandas
(figs. 20, 21 y 22), quedando una imagen estética
muy aceptable.

CONSIDERACIONES
A ESTA TECNICA

Lia incisién;

— No daiia estructuras nobles.
— No deja secuelas funcionales.
— No deja secuelas estéticas.
La via de ahordaje:

DEG
LA
9L

F»

FIG, 24~ Imagen de cordoma rinofaringeo ya extirpado.
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FIG. 25.—Imagen de cordona rinofaringeo.

— Es amplia y a cielo abierto.

-— A zonas inaccesibles o al menos de abordaje

insuficiente por otras técnicas,

— La fAcil exposicién de estag regiones permite

la exéresis tumoral completa con garantias.

La luxacién del maxilar:

— No requiere su posterior reimplantacién,

-— No conlleva su posible necrosis,

-— Puede emplearse bilateralmente en un solo

tiempo.

Ampliacién, en caso necesarig, por procesos neg-
formativos y encolégicos de maxilotomia a maxilee-
tomia total en el transcurso de la intervencién, no
habiendo deteriorado otras estructuras que nos
permitan la restitucién y reconstruccién como en
cualquier maxilectomia total.

Es via de tratamiento combinado para varios es-
pecialistas:

— Neurocirujanos.

FIG. 26.—Imagen de angiofibroma nasofuringee.
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— Oftalmologos.
— Otorrinolaringélogos.
— Maxilefaciales.

En los iltimos diez afios en nuestre Servicio del
Hospital 12 de Octubre hemos realizade maxilecto-
mias totales o parciales an patologia no inflamato-
ria en los siguientes procesos:

-— Treinta y cuatro maxilectomias totales por car-
cinoma.

~— Dieciocho maxilectomias parciales por angio-
fibroma. '

— Beis maxilectomias por estesioneuroblastoma.

— Veintiuna maxilectomias por papiloma inver-
tido.

— Ocho dislocacién o subluxacién maxilar por
angiofibromas y cordomas.

Nosotres hemos empleado esta téenica:

— Para angiofibrema nasojuvenil, que invadia
el seno esfenoidal.

— BEn ecarcinoma adenocides quistico de etmoides
con invasitn de pared interna de [a 6rbita.
Ello requirié la reconstruccion de esta pared
con liodura.

— Para cordoma.

— En sarcoma magzxilar (cara interna). Se con-
servé la parte externa del maxilar.

— En estesioneurchblastoma (figs. 23, 24, 25 y 26).

Realmente desde que efectuamos este tipo de in-
tervenciones de maxilotomia en bisagra la utiliza-
mos sistemdticamente para todo tipo de tumor maxi-
lar y como via de accese a la rinofaringe, ampliando
la extirpacién ésea =i es necesario y reconstruyen-
do con otras estructuras (colgajo de miisculo tem-
poral, etc.) (23, 24) si fuera preciso. La visibilidad
y accesibilidad ha sideo muy satisfactoria, igual que
la cosmética y funcionalidad, y afortunadamente
sin complicaciones importantes, Nos resulta de
gran satisfaccion la realizacion de una técnica qui-
riirgica ideada por un cirujano espaiiol, el doctor
HERNANDEZ ALTEMIR.
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A Modified Transfacial Approach to the Clivus

Brooke Swearingen, M.D., Michael Joseph, M.D.,
Matthew Cheney, M.D., Robert G. Ojemann, M.D.

MNeurosurgical Service, Massachusetts General Hospital (BS, RGQ),
and Department of. Otolaryngology, Massachusetts Fye
and. Ear Infirmary (M}, MC), Boston, Massachusetts

ANTERIOR APPROACHES TO the clivus must provide excellent visualization of the lesion, give adequate access for
dural repair, and be cosmetically acceptable. Most current approaches enter through the nasopharynx or oropharynx,
with either palatal, maxillary, or mandibular splitting for greater exposure, We have modified the transfacial approach
described by others, which provides excellent access to the clivus along its rostrocaudal extent. A lateral rhinotomy
incision is used and carried along the base of the right alae nasi and columella. The nasal bones are osteotomized
bilaterally, and the nose is rotated on a pedicle flap, thus opening the entire nasal cavity to view. The septum and
medial maxillary walls are removed. Thig provides excellent visualization of the ethmoid, sphencid, posterior
nasopharynx, and upper oropharynx. At the conclusion of the procedure, the nasal incision is closed, with good
cosmesis. A case of recurrent chordoma of the middle and lower clivus is presented to exemplify this technique. The
approach has since been used to approach clivus tumors and midline aneurysms of the vertebrobasilar sys-

tem. (Neurosurgery 36:101-105, 1995)

Key words: Clivus, Cranial base surgery, Transclival approach

i ultiple anterior approaches to the dlivus have been
i described, using a combination of oropharyngeal and
: il nasopharyngeal routes. We have approached lesions
of the lower clivus and odontoid through the oropharynx (4,
8, 14, 15, 21-24), combined, jif needed, with palatal (1, 12, 13,
17) or mandibular (5, 10, 18) splitting. Lesions of the upper and
middle clivizs can be biopsied transsphenoidally (6, 19, 20) or
transethmoidally; some lesions can be resected through a
modified transsphencidal or midface degloving approach (6,
20, 25). Extensive maxillotomies have been described to allow
more generous exposure (3, 16, 29), We have found, however,
that a fransfacial approdch modified from that described in the
ear, nose, and throat literature (2, 7, 9, 28) avoids injury to the
hard and soft palate, is cosmetically acceptable, and provides
excellent visualization of the clivus in its rostrocaudal and
lateral extent. We are presenting a case of a clivus chordoma
in which this approach was used; it has also successfully been
used to clip otherwise inaccessible aneurysms of the vertebro-
basilar system, as well as other tumors involving the clivus,

CASE HISTORY

The patient was admitted with a 3-year history of headaches
and neck discomfort; she was neurologically normal. A mag-
nefic resonance image demonstrated a large fumor involving
the middle and lower clivus. There was displacement of the left
vertebral artery and compression of the anterior pons, with
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extension to the foramen magnum and odonteid. The tumor
was debulked via a transoral approach at another hospital;
pathelogy demonstrated a chondroid chordema. She was re-
ferred for proton beam therapy. It was thought that additional
tumor should be removed before radiation therapy. Because of
the involvement of the lower clivus and occipital condyles, a
posterior occipital-cervical fusion was first performed, which
led to a significant improvement in her pain. Two months later,
she underwent a modified transfacial approach to her residual
tumor, with a gross total resection of her remaining disease,
The tumeor had eroded through the retroclival dura, which was
resected and repaited with fat, fascia lata, and a split-thicknesgs
skin graft. Postoperatively, she remained neurologically nor-
mal, withaut evidence of cerebrospinal fluid leak, and had an
uneventful postoperative course. She has since received a
course of proton beam radiation therapy to the tumor bed.

SURGICAL TECHNIQUE

The surgical team included an otolaryngologist, a recon-
structive otolaryngologist, and a neurosurgeon. The patient
was orally intubated; a trachecstomy is not routinely per-
formed. A lumbar drain was placed and remained postopera-
tively for 3 to 5 days. The hypopharynx was packed, and the
nasal cavity was bathed with oxymetazolone (Afrin, Schering
Co., Kenilworth, NJ). Bilateral tarsorrhaphies were performed.
The left facial artery was identified with a Doppler flow probe
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and was carefully preserved to ensure the vascular supply to
the nasal pedicle. A lateral thinotomy incision was performed
from the glabella, along the nasofacial line, around the right ala
nasi, across the columetla to the base of the left ala. In contrast
to the original ear, nose, and throat descriptions (2, 11, 27, 28),
the incision was not carried onto the philtrum, the lip was not
split, and we did not divide the hard or soft palate, The nasal

" bones were osteotomized on the right, and the cariilaginous

septum was dislocated from the vomer. The left nasal bone was
osteotomized by making a stab incision anterior to the inferior
turbinate and elevating a pocket in the subperiosteal plane to
preserve the facial artery supply. The nasal bone was divided
at its junction with the frontal bone, and the cartilaginous
septum was divided from the ethmoid. The nasal pedicle was
rotated to the left. The flap was returned to its normal position
for 5 minutes every hour to prevent prolonged ischemia. The
medjial wall of the maxiilary sinus, including the inferior tur-
binates, was removed. The bony septum was removed. The left
middle turbinate was also removed, and the ethmoid air cells
were opened widely. The anterior face of the sphenoid was
drilled away. A midlire incision was made in the refropha-
ryngeal mucosa and dissected from the underlying tumor, The
clivus superior to the tumor was drilled until uninvolved dura
was reached, and the tumor dissection was then performed
circurmnferentially. In this case, the tumor had eroded through
the dura, which was resected to the arachnoid layer, The basi-
lar artery and vertebrobasilar junction were easily visualized
in the midline, and this approach has been useful for aneu-
tysms of the junction. After satisfactory tumor removal, the
dura was inspected. There is sometimes sufficient exposure to
allow direct repair with a fascia lata graft, In this case, a small
opening in the arachnoid was patched with Gelfoam (Upjohn,
Kalamazoo, Ml) and fascia and buttressed in place with a
split-thickness graft, followed by carefully placed nasal paci-
ing. Although not used in this case, fibrin glue can be useful.
The packing remained in place for 12 to 14 days. Lacrimal duct
tubing was placed whenever a medial maxillectomy was done,
and the lateral rhinctomy incision was then closed.

DISCUSSION

Multiple approaches have been described to reach the cen-
trally placed clivus and midline craniai base lesions; these have

"been reviewed in standard texts. Small tumors of the upper

third of the clivus can be resected transethimoidally or trans-
sphencidally (6, 19, 20); these approaches provide only a lim-
ited lateral view. A wider reach can be obtained with the
midface degloving approach, (3, 16, 25), although with limited
caudal exposure. This can be improved by splitting the soft and
hard palate, combined with extensive maxillotomies (7, 9, 29),
allowing visualization of the caudal clivus. Lower clival and
upper cervical lesions can be approached transorally (4, 8, 14,
15, 21-24), sometimes combined with mandibular splitting (5,
10, 18). A transfrontal-transcranial approach has been de-
scribed (11, 26, 27), reaching the clivus through a bifrontal
craniotomy after resection of the supraorbital bar, The trans-
facial approach described here offers direct access to the clivus
along its rostrocaudal extent, without an extended maxil-
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lotomy (unless exposure of the upper cervical spine is als
required) (Fig. 1). Although the soft palate can be retracted
osteotorny of the hard palate is not required, and difficulties i
the approximation of the facial skeleton are avoided. The pric
for avoiding extensive facial osteotomies is the lateral rhino

FIGURE 1. A and B, preoperative axial and sagittal magnetic
resonance images show the recurrent clivus chordoma, with
the degree of access obtainable by this approach.

FIGURE 2. A, the lateral rhinotomy incision curves around
the right ala, acress the columella, to the base of the left ala.
B, the nasal pedicle is raised, and the septum is resecied,
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tomy incision (Fig. 2). and the creation of the nasal pedicle, as
opposed to the sublabial gingival incision used with extended -

maxillotomies; this is cosmetically acceptable and not disfig-
uring (Fig. 3). Because the turbinates and medial walls of the
‘maxilla are removed, there is minimal bony impedance to
lateral exposure, which is then limited by the carotids and
medial cavernous sinus rostrally and the jugular foramen and
lower cranial nerves caudally; these are anatomical limitations
and are imposed in other anterior approaches as well,

The extensive rostrocaudal exposure obtained by this tech-
nique is not necessary for the majority of clival tumors. Those
of the upper half can reasonably be accessed through trans-
sphenoidal /transethmoidal approaches alone, avoiding the
nasal pedicle flap. Those confined to the lower third can be
reached transorally (without a facial incision). Tumors with
extensive invasion lateral to the carotid or extending into the
medial petrous bone will be incompletely resected through.this
{or any solely anterior) approach. By the transfacial technique,
. surgically useful exposure can easily be obtained to the ante-

rior arch of Cl, as was demonstrated by this case, and, with
depression of the palate, the odontoid can be visualized as well.
. For lesions confined to C1-C2 (without rostral extension), a
- transoral approach may be preferable. The modified transfacial
approach, however, can be used to advantage for predomi-
nantly midline lesions that extend along the length of the
" rostrocaudal extent of the clivus.
As others have noted, a major disadvantage to intra-arach-
. noid dissection from anterior approaches is the risk of cere-
* brospinal fluid leak. In this case, the arachnoid was opened
during tumor removal but was sealed with Gelfoam, fat, and
fascia lata (Fig. 4). Fibrin ghte was not used in this case but has
been of benefit. The exposure is such that a direct dural repair
can sometimes be accomplished, but this remains a significant
tisk. In cases where this approach has been used for the clip-
ping of midline aneurysms of the vertebrobasilar system, post-
operative cerebrospinal fluid leaks have been difficult to man-
age, requining closure of the defect with a mucosal-periosteal
flap (C. Ogilvy, personal communication).

With the variety of anterior approaches described, the sur-
geon now has the option of tailoring the operative exposure tg
the location and extent of the clival lesion. The modified trans-
facial approach merits inclusion in this armamentarium,

“GURE 3. A and B, postoperative photographs show a cos-
etically acceptable scar along the right nasofacial line.

FIGURE 4. A and B, postoperative magnetic resonance im-
ages show the degree of tumor resection achieved, with
residual fat packing the clival opening. The patient can now -
receive proton beam radiosurgery with significantly de-
creased risk of brain stem radiation injury.
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COMMENTS

The authors describe a new, modified transfacial approach
to the clivus that is cosmetically acceptable for the patient. In
my own experience, as far as possible, | prefer tc avoid any
facial scar and any osteotomy of the facial skeleton. According
to the level of the clival lesion, a subfrontal transbasal approach
or transphenoidal or transoral approach is chosen. The trans-
basal is preferred in huge clival tumors invading the sphenoid
body or sphenoid sinus and extending anteriorly to the optic
nerves (it may be combined in the same step with the trans-
phenoidal). The transphenoidal approach allows the surgeon
to reach the upper half of the clivus below the sella. The
transoral allows one to reach the lower half of the clivus down
to C1 and C2. These anterior extradural approaches are, for me,
devoted to the removal of clival lesions localized on the mid-
line and without important lateral extent. Does this new trans-
facial approach bring us more than the others?

As it is stressed by the authors, this way does not give more
room laterally—except anteriorly with the removal of the tur-
binates, but not posteriorly where we are likewise concerned
with the carotid arteries, the medial cavernous sinus, and the
lower cranial nerves. The main advantage is to add, by this

single transfacial route, the possibilities of the transphenoida
and the transoral approaches, avoiding any injury for the harc
and the soft palate; I remember the case of a chordoma re
moved transphenoidally in which the recurrence occurrec
downward, This approach certainly provides a better exposuz
on a limited clival area, inchiding the lower limit of the trans
phenoidal approach and the upper limit of the transoral way
Probably, it also provides more room, making easier the repai
of an eventual dural defect and the closure of the pharyngea
plane, The anterior arch of C1 has been easily reached in thi:
way, but, in spite of the Figure 1 demonstration, C1is probably
the most remote test Himit available by this approach; becaus
of the tumor extension toward the odentoid, I would have
operated on this patient using a transoral route.

As with all transfacial or other anterior exiradural ap
proaches, the major risk remains a cerebrospinal fluid leak anc
a secondary infection in tumors destroying the dura or ex
tending intra-arachnoidally; this risk increases with the size 0.
the dural defect. Few authors have been successful in the
removal of intra-arachnoidal tumors or aneurysm surgery. .
disagree with the use of such ways for the surgery of aneu
rysms, even in gkillfull hands, when we now have the alter
native of endovascular treatment.

In my opinion, this modified transfacial approach should be
preferred in extradural tumors confined on the midline anc
extending from the level of the sellar floor to the foramer
magnum. C1 and C2 are more easily reached through the
transoral route. :

Another point concerns, more specifically, the chordomas
The patient was postoperatively sent for proton beam irradia-
tion. | am tempted, in such cases with an apparant total re-
moval, not to propose proton beam therapy systematically and
ta ask, instead, for a strict follow-up, parbicularly in relatively
old patients. Proton beam therapy will be given in cases ol
subtotal or incomplete removal or when a small recurrence i
suspected, With this study, the authors improve our possibili-
Hes in the always difficult management of such clival lesions.

Patrick J. Derome
Suresnes, France

I agree with the authors that this modified transfacial ap-
proach to the clivus provides an excellent visualization of the
ethmoid, sphenoid, posterior nasopharynx, and upper 010-
pharynx. 1 also agree that one can achieve a good cosmetic
postoperative appearance of the patient, but the general gues-
tion is whether every case of clivus chordomas or other pa-
thologies of the clivus need osteotomy of the nasal bones
bilaterally with following rotation. We have applied all types
of transfacial approaches to the clivus with minimal and maxi-
mal transsection and resection of the facial skeleton to increase
our view to the entire clivus for the optimal resection of pa-
thology with intradural and extradural exiensions. With in-
creasing experience, we have reduced our approach toa simple
lateral rhinotomy incision, following the classic transeth-
moidal approach to the sphenoid sinus, with a modification of
complete exposure of the lacrimal duct and the partial removal
of the medial orbital wall. The seplum nasi ig transsected, and
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*the septumm can be displayed temporally to the contralateral
- side to gives from one side, a good overview to the cranial and
¢ middle third of the clivus, as well as to the contralateral petrous

3 ]jone.
removal of the tumor. In cases of bilateral extension, for a better

" yiew to the homolateral side, 2 maxillotomy also can'extend the
. primary view to this side. [ wouid like to support the opinion
. “of the authors that an injury to the hard and soft palate can be
" avoided by the simple technique of the described modified
. ransfacial approach to the clivus. T also think that the bilateral

There is no need to extend this exposure for the complete .

Transfacial Clivus Approach 105

osteotomy of the nasal bones is unnecessary in every case.
Surgery of the clivus will remain a region of controversy, with
numerous options of approaches and their modification, with
more or less satisfying results. We should continue to work on
this field and remain open to any useful new. approaches. It
should be our future task to achieve maximal view to the

_pathology by as minimal an approach as possible.

Madjid Samii
Hamnover, Germany

Halstead AE; Remarks on the operative treatment of twmors of the hypophysis:
With the report of two cases operated on by an oronasal method. Tr Am 5 A 28:73-93, 1910.
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“Tumores de la fosa infratemporal y sus vias
de abordaje

CARLOS SUAREZ NIETO (1), JUSTO GOMEZ MARTINEZ (2)

(I} Jefe de Servicio y Catedrdtico de Qtorrinolaringelogia. Director de la Unidad
- de Cirugia de la Base del Crdneo. (2) Médico Adjunte y Profesor Asaciado
_ de Otorrinolaringologia. Hospital Central de Asturias. Universidad de (viedo. Oviedo.

ANATOMIA QUIRURGICA

_ La fosa infratemporal estd limitada medialmente por el ala externa de la apéfisis
pterigoides, que se continia hacia atrds por el tensor del velo del paladar y el cons-
trictor superior de la faringe.

La pared lateral de la fosa esta constituida de arriba abajo por la cara interna del arco
cigomilico, masetero y tendén del misculo temporal, y rama ascendente de la mandibu-

. 1a. El techo de Ia fosa est4 formado por la superficie infratemporal del ala mayor del esfe-
noides y en una pequefia proporcion de su parte posterior por la escama del temporal.

El ifmite inferior de la fosa esta constituido por la insercidn del pterigoidec medial
en la cara interna de la mandfbula, donde comunica con el espacio parafaringeo,
mientras que la porcién posterolateral del maxilar superior delimita la pared anterior.
Por iiltimo, ¢l limite posterior de la fosa estd abierto,

La fosa infratemporal comunica con la fosa pterigopalatina, que estd en la unién
de las paredes anterior y medial, y a través de la hendidura esfenomaxilar o fisura

Las figuras I, 11, 14, 16, 18a, 18b, 18¢c, 20a, 20b, 22a, 22b, 22¢, 23a, 23b, 23c, 24a y 24b,
aparecen, en color, en ldminas aparte.
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con sierra unas osteotomi-
as en la cara anterior del
maxilar un poco por enci-
ma del nivel del suelo de
las fosas nasales, en la
unién del maxilar con el
malar, en [a parte anterior
detl suelo de la 6rbita, en la
unidn de la rama ascenden-
te del maxilar con el hueso
propio y en las partes infe-
rior ¥ posterior de 1a pared
medial del maxilar. Con
ello se liberan las paredes
anterior, medial ¥ parte de
la superior del maxilar,

Figura 13.. Degloving facial y osteotomias a extrayéndolas en bioque.

realizar en la translocacion facial anterior La mucosa de la pared
lateral de la fosa nasal

junto con el cornete infe-
rior se pedicula sobre su parte anterosuperior y se rechaza medialmente, accedién-
dose a la rinofaringe. Si se extirpa la pared lateral y posterior del seno maxilar se
alcanzan las fosas pterigopalatina e infratemporal, pudiendo resecarse también
tumores en esta localizacién, fundamentalmente cuando son benignos y no tienen
mna excesiva extensién en la fosa infratemporal. Posteriormente se repone el hueso
por medio de microplacas (Figs. 12, 13 y 14).

Maxilectomia temporal ( “maxiliary swing”)

Esta técnica se ha propuesto en los angiofibromas y en los tumores malignos de
la rinofaringe. Para ello, se realiza una incisién de Weber-Ferguson ampliada hasta
el cigoma, continuéndose la incisién translabial de forma longitudinal por toda la
parte medial del paladar, y dirigirse luego lateralmente a través de la union del pala-
dar éseo y el blando. Se procede entonces a realizar las osteotomias con una sierra
oscilante. La primera separa el maxilar del malar, prosiguiendo medialmente por
debajo del reborde orbitario (61), si bien otros autores despegan el suele de la 6rbi-
ta para incluirlo también (62). Posteriormente se separa el hueso propio de la rama
ascendente del maxilar y se secciona de adelante atrds el paladar 6seo a través del
suelo de la fosa nasal. Ya sélo queda separar mediante un escople curvo la tubero-
sidad del maxilar de la apéfisis pterigoides reclindndose lateralmente el maxilar
superior pediculado sobre la piel que lo recubre. Este abordaje expone bien la rino-
faringe, pere solo de forma limitada las extensiones del tumor a 1a fosa infratem-
poral. Finalmente, se repone el maxilar a su posicién original, fijandolo con micro-
placas.

Abordaje transmandibular

El abordaje transmandibular provee por regla general un campo més amplio que
los anteriormente citados. Sus principales indicaciones son los tumores parafaringeos
muy voluminosos que se extiendan al espacio masticador (63) y especialmente los
tumores de la orofaringe extendidos a la pared lateral de la rinofaringe o viceversa
(33,64). En este tillimo caso puede ser necesaria una hemimandibulectomia, pues
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Por el contrario, algo muy distinto ocurre cunando predeminan los procedimientos
. intracraneales o en tumores muy extensos en pacientes previamente tratados. En los

" tumores infratemporales la mortalidad se sitia entre el 5-20% (26,33), con cifras mis
bajas cuando no se incluyen actuaciones intracraneales.
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Resumen
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Presentamos 55 pacientes con tumores que invaden la fosa infratemporal originados en la
nasofaringe, seno maxilar, orofaringe, parétida y la propia fosa infratemporal que fueron operados
entre 1988 y 1997, realizéndose para ello 59 intervenciones (4 pacientes precisaron ser
reintervenidos). Los abordajes utilizados fueron; el abordaje infratemporal con translocacion facial
(15 casos), el abordaje subtemporal-preauricular (12 casos), el abordaje transmandibular-
transcervical (10 casos), la maxilectomia extendida a la fosa infratemporal (12 casos, 2 de los cuales
combinaban una resecciéon craneofacial de etmoides), la via infratemporal transcavernosa (4 casos),
la via infratemporal tipo C de Fisch (2 casos) y el abordaje transmaxilar (4 casos), siendo necesaria
la realizacion de craniectomia en 20 casos. Histolégicamente, 43 tumores eran malignos, mientras
que 12 eran benignos. La mayor parte de las lesiones eran de un gran tamafio afectando a gran parte
de 1a base del craneo. Se realizo una extirpacién completa del tumor en 43 de los casos, siendo la
reseccion subtotal en 12 tumores. Se utilizaron colgajos locales para el cierre del defecto tras la
exéresis, utilizando predominantemente el musculo temporal. Las complicaciones postoperatorias
mas frecuentes consistieron en infecciones de la herida quirtrgica, fistulas de L.C.R. y epifora como
consecuencia de la manipulacién de la via lacrimal. Cinco pacientes (9,1%) fallecieron debido a
complicaciones postoperatorias. En el momento actual 23 pacientes (41%) han fallecido por
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progresidén del tumor, 2 se encuentran vivos con enfermedad local, 23 pacientes estan libres de
enfermedad (41%), 1 paciente fallecié por otra causa y otro ¢aso s¢ perdio para el seguimiento.

PALABRAS CLAVE: Fosa infratemporal. Base de craneo. Tumores nasofaringeos. Abordajes
quirtirgicos infratemporales.
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Intratemporal approaches of the infratemporal fossa and the nasopharynx
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Summary

Fifty five patients with neoplasms involving the infratemporal fossa and originating in the
nasopharynx, the maxillary sinus, the oropharynx, parotid gland and the ipsilateral infratemporal
fossa were managed between 1988 and 1997, using 59 surgical procedures (4 patients underwent a
new operation). The surgical approaches used were: the infratemporal fossa approach with facial
translocation (15 cases), the subtemporal-preauricular infratemporal approach (12 cases), the
transmandibular-transcetvical approach (10 cases), the extended maxillectomy (12 cases, 2 of them
combined with craneofacial resection), the transcavernous infratemporal approach (4 cases), the
infratemporal approach type C (2 cases) and the transmaxillary approach (4 cases). Twenty patients
required craniectomy. Forty three tumors were malignant and twelve bening neoplasms. Most of the
lesions were large involving multiple areas of the skull base. Tumor excision was total in 43 and
subtofal in 12 cases.Local flaps were utilized to sealing the cavity after resection, using temporal
muscle flaps predomimantly. The most frequent postoperative complications were wound infections,
cerebrospinal leaks and epiphora, due to the transection of the lacrimal duct. Five patients (9,1%)
died as a result of postoperative complications. To date 23 patients(41%) has died from tumor
progression, 2 patients are alive with local disease, 23 patients (41%) are alive without disease, 1

patient has died from other disease and 1 patient has been lost at the follow-up.

KEY WORDS: Infratemporal fossa. Skull base. Naso pharyngeal tumors. Infratemporal surgical
approach.
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Este trabajo consiguid el primer Premio Tissucol, otorgado por el Instituto de Hemoderivados
Inmuno y la Sociedad Espafiola de Base de Crdneo, fallado durante el Il Congreso de la S.E.B.C,
celebrado en Barcelona los dias 23 al 25 de febrero de 1 998.

FRrmA

Introduccion

Ia fosa infratemporal s una region anatomica de dificil acceso guirtrgico, para la que han sido
descritas varias vias de abordaje. Por ello, los tumores que invaden esta zona suelen mostrar mal
prondstico. El origen de las neoplasias que invaden la fosa infratemporal es variado, encontrandose
carcinomas de cavum, angiofibromas nasofaringeos, tumores primarios de parétida, tumores de
glandulas salivares menores, carcinomas de células escamosas cutaneos preauriculares, carcinomas
epidermoides de orofaringe, tumores de seno maxilar. Algunos de estos tumores pueden ser tratados
primariamente con radioterapia, pero en otros €asos la cirugia es la tnica alternativa efectiva. Por
otra parte, las recurrencias locales después de la radioterapia precisan abordajes quirtirgicos mas
agresivos, con el consiguiente aumento de 1a morbilidad. Gran parte de estos tumores muestran un
patr6n de extension por contigitidad, con la excepcion del carcinoma adenoide quistico que
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frecuentemente presenta invasion perineural en direccion proximal, con un perfodo de latencia en la
aparicién de las recidivas muy largo. Generalmente, cuando se hace el diagnostico del tumor no esta
confinado 3610 en upa localizacion, sino que suele afectar a varias estructuras vecinas. Las regiones
mds comunmente invadidas cuando el tumor afecta a la fosa infratemporal son la parte posterior de
la fosa nasal, musculatura prevertebral, clivus, arteria carétida interna (ACI) y seno cavernoso. La
invasion intracraneal se produce cuando el tumor penetra a través del seno esfenoidal, al erosionar el
ala mayor del estenoides en el suelo de la fosa media, o al introducirse por los diferentes agujeros de
la base del craneo, provocando la invasion secundatria del seno cavernoso y del ganglio de Gasser. El
angiofibroma de cavum es el tumor benigno mas frecuente de la nasofaringe v en el momento del
diagndstico buena parte de éstos invaden ampliamente la fosa infratemporal, con progresién
intracraneal a través de la fisura orbitaria superior.

Se han descrito varias vias pata abordar la porcion lateral de la base del craneo, las cuales pueden
dividirse en vias transtemporales, transpetrosas y vias preauriculares. La realizacién de estos
abordajes quirtrgicos, que si bien han permitido acceder a tumores considerados en muchos casos
inoperables hace 20 affos, conlleva una elevada morbilidad operatoria. Esto viene dado por la
presencia en el campo quirdrgico de pares craneales cuya lesion provoca importantes déficits
funcionales, la posibilidad de lesion de la cardtida intrapetrosa, o el dafio neurologico directo por la
retraccién cerebral en el caso de tumores intracraneales, Dentro de las vias de abordaje de la porcion
lateral de la base del craneo y de la fosa infratemporal se incluyen el abordaje subtemporal-
preauricular 23 , el abordaje infratemporal con translocacion facial 5 , abordajes infratemporales
tipo C e6 , "maxillary swing" ao) y el abordaje transmandibular ¢s,19) . El proposito de este trabajo es
mostrar nuestra experiencia en la utilizacién de diferentes abordajes de la fosa infratemporal y los
criterios de seleccién de los mismos.

Pacientes y métodos

Se estudian retrospectivamente 55 pacientes que presentaban tumores que primaria o
secundariamente afectaban a la fosa infratemporal y fueron tratados guirargicamente mediante un
abordaje infratemporal realizandose un total de 59 intervenciones, pues 4 pacientes precisaron ser
reintervenidos por desarrollar recidivas locorregionales. Todos los casos fueron operados en el
Servicio de O.R.L. del Hospital Central de Asturias enire julio de 1988 y julio de 1997. En el estudio
se incluyen 40 hombres y 15 mujeres. Las edades se encontraban entre 8 y 74 afios con una media de

49,77 afios.

Segun la distribucién histologica (Tabla I} 43 tumores eran malignos, especialmente carcinomas
epidermoides y recidivas de carcinomas indiferenciados de cavum (22 pacientes), carcinomas
adenoides quisticos y adenocarcinomas (12 pacientes), sarcomas (7 pacientes), un melanoma y una
enfermedad plasmocelular de Castleman. Los restantes 12 casos se trataban de tumores benignos,
principalmente angiofibromas de cavum con extension a la fosa infratemporal (5 casos)y un grupo

heterogéneo de 7 pacientes.

TABLA I

Distribucion histolégica de los casos.

Histologia N° de casos

Tumores benignos

165
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Angiofibroma de cavum
Adenoma pleomorfo
Displasia fibrosa
Fibromatosis juvenil
Meningioma

Poliposis infratemporal
Neurinoma

Tumotes malignos

¢ Adenocarcinomas

Carc. Adenoide quistico

Adenocarc. sobre adenoma pleomorfo
Adenocare. Polimorfo de ducto terminal
Adenocarcinoma

s Carcinomas
Carc. epidermoide
Carc. indiferenciado
Carc. basocelular

¢ Sarcomas
Fibrohistiocitoma maligno
Angiosarcoma
Fibrosarcoma

Sarcoma mesenquimal

+ Miscelanea

Cordoma de clivus

Melanoma

Enf, de Castleman plasmolecular

Total general

O e = Y

N* de casos

VS S I N
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Atendiendo a la localizacién primaria del tumor (Tabla II}, 25 tumores estaban originados en el

cavum, 11 se 0

orofaringe, 2 en el clivus, 1 tumor en el oido y el ultimo era de origen cutaneo.

riginaban en la fosa infratemporal, 11 también en el seno maxilar, 4 lo hacian en la
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TABLA 11

Distribucién segin la localizacién del tumor originaria del tumor.

Localizacién N° de casos
Cavum 25
Fosa infratemporal 11
Seno maxilar 11
Orofaringe 4
Clivus 2
QOido 1

Piel 1
Total general 55

En 16 de los 55 casos incluidos en el estudio se trataba de recidivas de tumores previamente
diagnosticados y tratados, principalmente carcinomas indiferenciados de cavum previamente
radiados (6 casos). Dos pacientes que presentaban carcinomas epidermoides de cavum habian sido
previamente radiados, mientras que 3 de los carcinomas adenoides quisticos habian sido 