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INTRODUCTION

Gingivobuccal sulcus tumors represent a chal-

lenging subset of oral cavity cancers due to their 
complex anatomic relationships and tendency 
for deep tissue extension. These malignancies 
frequently involve critical anatomic spaces 
including the masticator space, infratemporal 
fossa, and pterygopalatine fossa, leading to their 
classification as T4b disease according to the 
American Joint Committee on Cancer (AJCC) 
staging system. 1 Historically, such tumors were 
considered surgically unresectable, with treat-

ment limited to palliative measures. 2 The anatomic 
complexity of the gingivobuccal region stems from 
its intimate relationship with multiple fascial

spaces and neurovascular structures. Upper gin-

givobuccal sulcus tumors (Fig. 1) can extend to 
the upper alveolus and maxilla, subsequently 
spreading through the pterygopalatine fossa to 
reach the skull base. Lower gingivobuccal sulcus 
tumors commonly involve the masticator space, 
providing a pathway for skull base extension. 
These patterns of spread necessitate surgical ap-

proaches that extend beyond conventional margin 
concepts.

WHAT IS COMPARTMENTAL RESECTION?

Compartmental resection represents a paradigm 
shift from traditional margin-based surgery to 
anatomically driven tumor removal. This concept,
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KEY POINTS

• Gingivobuccal sulcus tumors are aggressive oral cancers with complex anatomic extension, often

classified as T4b and historically deemed unresectable.

• Compartmental resection is an anatomically driven surgical approach that removes entire compart-

ments at risk for microscopic disease, improving local control and outcomes.

• Tumors commonly spread through the masticator space, infratemporal fossa, and pterygopalatine

fossa, exploiting fascial planes and neurovascular pathways.

• Conventional margin-based surgery often fails in these tumors, resulting in high rates of positive

margins and recurrence; compartmental resection addresses these limitations.

• Advances in surgical and reconstructive techniques now allow resection of selected advanced tu-

mors, challenging previous staging and management paradigms.
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initially described for oral tongue cancers 3 and 
subsequently adapted for gingivobuccal malig-

nancies, 4,5 involves the en bloc resection of 
anatomic compartments that may harbor micro-

scopic disease extension beyond conventionally 
defined margins. The fundamental principle under-

lying compartmental resection is the recognition 
that cancer cells can spread along anatomic 
planes, fascial boundaries, and neurovascular 
pathways in predictable patterns. Rather than 
relying solely on gross tumor margins with added 
clearance distances, compartmental resection 
removes entire anatomic units that may contain 
occult disease, thereby reducing the risk of incom-

plete excision and local recurrence. In the context 
of gingivobuccal cancers, compartmental resec-

tion encompasses 3 key components: soft tissue 
resection involving muscles of mastication from 
origin to insertion, bony resection including parts 
of the maxilla with pterygoid plates and potentially 
portions of the mandible, and neurovascular 
resection with proximal ligation of the maxillary 
artery and resection of the maxillary nerve at the 
foramen rotundum when indicated. The compart-

mental approach differs fundamentally from con-

ventional wide local excision in its systematic, 
anatomically guided methodology (Figs. 2 and 
3). The resection proceeds from posterior to ante-

rior, with deeper structures addressed first. Prox-

imal vascular control is achieved early in the 
procedure, and critical neurovascular structures 
are preserved when uninvolved by tumor. This 
methodical approach ensures complete clearance 
of potentially involved anatomic compartments 
while minimizing the risk of inadvertent injury to 
vital structures.

CONCEPT AND RATIONALE OF 
COMPARTMENTAL RESECTION IN 
GINGIVOBUCCAL CANCERS

The rationale for compartmental resection in 
gingivobuccal cancers is based on several key ob-

servations regarding tumor behavior and anatomic 
spread patterns. Gingivobuccal malignancies 
especially those of the retromolar trigone and the 
posterior maxilla involve the masticator space 
early, which provides a pathway to reach the skull 
base. This pyramidal-shaped, fascia-enclosed 
space contains the muscles of mastication, 
mandibular nerve, and internal maxillary artery. 
The muscles that constitute the major content of 
this space lack facial barriers to tumor spread, 
making it ill-defined and en bloc resection difficult. 
These tumors also demonstrate a propensity 
for perineural invasion, particularly along the 
maxillary division of the trigeminal nerve and its 
branches. 6,7 This pattern of spread can result in 
skip lesions and microscopic disease extension 
far beyond the gross tumor margins, making con-

ventional margin-based approaches inadequate. 8 

The anatomic compartments surrounding the gin-

givobuccal region are interconnected through 
various foramina and fascial planes, creating po-

tential pathways for tumor dissemination. The 
pterygopalatine fossa serves as a crucial cross-

roads, connecting the infratemporal fossa, orbit, 
nasal cavity, middle cranial fossa, and palate. Up-

per gingivobuccal tumors can access this space 
through perineural invasion along the posterior su-

perior alveolar nerves or through direct maxillary
Fig. 1. Upper gingivo-buccal carcinoma involving the 

upper alveolus.

Fig. 2. Conventional versus compartment surgical 

approach. With permission to reuse Fig 1.4, Chapter 
“The Compartmental Surgical Approach” from the 

book Atlas of Head and Neck Cancer Surgery- The 

Compartment Surgery for Resection in 3-D. (Trivedi, N. 

(2015). Concepts for Three-Dimensional Resection. In: 
Atlas of Head and Neck Cancer Surgery. Springer, New 

Delhi. https://doi.org/10.1007/978-81-322-2050-3_1.)

Abbreviation

AJCC American Joint Committee on Cancer
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erosion. Once within the pterygopalatine fossa, tu-

mors can spread extensively through its multiple 
communications.

The conventional approach to these tumors, 
which relies on wide local excision with arbitrary 
margin distances, fails to account for these 
anatomic realities. Studies have demonstrated 
that conventional approaches result in positive 
deep margins in up to 40% of cases, with subse-

quent local recurrence rates exceeding 30%. 9,10 

The poor outcomes have been attributed to inade-

quate clearance. Recurrences can occur locally at

the margins of resection, in the infratemporal fossa 
or at the skull base (Figs. 4–6). Historically, T4b oral 
squamous cell carcinomas with masticator space 
involvement have been deemed technically unre-

sectable due to multiple interrelated factors. 11,12 

Clinically, patients frequently present with trismus 
secondary to pterygoid muscle involvement, which 
severely limits adequate clinical examination 
and assessment of tumor extension. 13 Cross-

sectional imaging modalities, despite their utility, 
have inherent limitations in accurately delineating 
soft tissue involvement, with studies demonstrating 
significant false-positive rates (>25%) and mea-

surement variations when assessing depth of inva-

sion, particularly in detecting subtle involvement of 
muscles of mastication, maxillary artery, and infe-

rior alveolar nerve. 14–16 MRI and computed tomog-

raphy are essential for characterizing masticator 
space lesions, but masses in this deep anatomic 
location are difficult to evaluate clinically, and imag-

ing interpretation requires familiarity with complex 
anatomic relationships. 17,18 Intraoperatively, the 
surgical approach to the masticator space is tech-

nically challenging due to limited surgical corridors, 
abundant bleeding from the pterygoid venous 
plexus which obscures the surgical field, and diffi-

culty in determining adequate surgical margins in 
this complex 3 dimensional anatomic space. 19,20 

Additionally, the historical lack of adequate recon-

structive infrastructure and expertise in managing 
extensive defects following compartmental resec-

tion of the masticator space contributed to the 
designation of these tumors as unresectable. 12,21 

However, with advances in surgical techniques, 
compartmental resection principles, and recon-

structive capabilities, selected T4b tumors 
involving the masticator space are now being suc-

cessfully resected with oncological outcomes 
comparable to T4a disease, leading to calls for re-

evaluation of the current staging system. 11,19,22 

Compartmental resection addresses these limi-

tations by removing entire anatomic units that may

Fig. 4. (A, B) Imaging depicting 
pattern of failure after conventional 

resection and adjuvant treatment, 

local recurrence ([A] CT scan and [B] 
PET CT scan).

Fig. 3. The technical aspect of performing compart-

ment surgery in the head and neck region. With 

permission to reuse Fig 1.5, Chapter “The Compart-

mental Surgical Approach” from the book Atlas of 

Head and Neck Cancer Surgery- The Compartment Sur-

gery for Resection in 3-D. (Trivedi, N. (2015). Concepts 

for Three-Dimensional Resection. In: Atlas of Head 
and Neck Cancer Surgery. Springer, New Delhi. https:// 

doi.org/10.1007/978-81-322-2050-3_1.)
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harbor occult disease. This concept has been vali-

dated in other anatomic sites, including the 
tongue, where compartmental resection has 
demonstrated improved outcomes compared to 
conventional approaches. 3,23

RELEVANT ANATOMY AND SPREAD OF 
CANCERS

Understanding the complex anatomy of the gingi-

vobuccal region is essential for successful 
compartmental resection. The area encompasses 
multiple interconnected fascial spaces, each with 
distinct boundaries, contents, and communica-

tions that influence patterns of tumor spread. 24 

Masticator space is a crucial pyramidal, fascia-

enclosed compartment for lower gingivobuccal tu-

mors, extending from skull base to mandibular 
border. The investing cervical fascia splits at the 
mandibular border into superficial and deep layers. 
The superficial layer covers masseter and inferior 
temporalis tendon, while the deep layer passes 
medial to the medial pterygoid, attaching from 
medial pterygoid plate to sphenoid spine. The 
space contains 4 mastication muscles (masseter, 
temporalis, medial, and lateral pterygoids), 
mandibular nerve, internal maxillary artery, and

pterygoid venous plexus. It can be subdivided 
into suprazygomatic and infrazygomatic compo-

nents (based on zygomatic arch) or supranotch 
and infranotch regions (based on sigmoid notch). 
Trivedi and colleagues 4 classified masticator 
space involvement into 3 prognostically significant 
classes: Class I (low masticator space) involving 
medial pterygoids, masseter, and ascending 
ramus with high cure potential; Class II (intermedi-

ate) involving temporalis, lateral pterygoid, and 
lower pterygoid plates with potential for cure; and 
Class III (high) involving pterygomaxillary fissure 
and intracranial extension, typically requiring palli-

ative treatment. Foramina ovale and spinosum in 
the masticator space roof provide critical neuro-

vascular communications with middle cranial 
fossa, serving as potential intracranial extension 
pathways requiring careful surgical evaluation. 

Infratemporal fossa represents a nonfascia-lined 
space that communicates directly with the masti-

cator space and pterygopalatine fossa. Its bound-

aries include the posterior surface of the maxilla 
and inferior orbital fissure anteriorly, the mastoid 
and tympanic portions of the temporal bone poste-

riorly, and the inferior surfaces of the greater wing of 
sphenoid and squamous temporal bone superiorly. 
The medial pterygoid and tensor veli palatini

Fig. 5. (A, B) Imaging depicting 

pattern of failure after conventional 

resection and adjuvant treatment, in-

fratemporal fossa recurrence ([A] CT 

scan and [B] PET CT scan).

Fig. 6. (A, B) Imaging depicting 
pattern of failure after conventional 

resection and adjuvant treatment, in-

fratemporal fossa recurrence ([A] CT 

scan, [B] PET CT scan).
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muscles form the medial boundary, while the inner 
surface of the mandibular ramus and zygomatic 
arch provide lateral boundaries. The infratemporal 
fossa contains the lateral and medial pterygoid 
muscles, temporalis muscle, mandibular nerve 
with its branches, otic ganglion, chorda tympani 
nerve, maxillary artery, and pterygoid venous 
plexus. The maxillary artery, which provides the pri-

mary vascular supply to the region, follows a char-

acteristic course between the pterygoid muscles 
before entering the pterygopalatine fossa.

Pterygopalatine fossa serves as a critical cross-

roads for tumor spread from upper gingivobuccal 
primaries. This cone-shaped depression lies be-

tween the posterior maxilla and pterygoid process 
of the sphenoid bone. Its boundaries include the 
posterior wall of the maxillary sinus anteriorly, the 
perpendicular plate of the palatine bone medially, 
and the pterygomaxillary fissure laterally. The fossa 
contains the pterygopalatine ganglion, maxillary 
artery with its terminal branches, and the maxillary 
division of the trigeminal nerve. Of particular onco-

logical significance are the posterior superior alve-

olar nerves and the greater and lesser palatine 
nerves, which provide pathways for perineural tu-

mor spread from gingivobuccal primaries. The 
pterygopalatine fossa communicates with multiple 
anatomic regions through various foramina and fis-

sures, including the foramen rotundum (middle cra-

nial fossa), vidian canal (foramen lacerum), palatine 
canals (hard palate), sphenopalatine foramen 
(nasal cavity), and pterygomaxillary fissure (infra-

temporal fossa). These communications explain 
the diverse patterns of spread observed in 
advanced gingivobuccal cancers.

Pathways of Tumor Spread

Gingivobuccal cancers demonstrate predictable 
patterns of spread that reflect the anatomic rela-

tionships described earlier. Upper gingivobuccal 
tumors more commonly involve the pterygopala-

tine fossa through perineural invasion along the 
posterior superior alveolar nerves or through direct 
maxillary bone erosion. Once within the pterygopa-

latine fossa, tumors can spread extensively 
through its multiple communications, potentially 
reaching the orbit, nasal cavity, middle cranial 
fossa, or contralateral side. This pattern is facili-

tated by the tumor’s proximity to the retromolar 
trigone and the pterygomandibular raphe, which 
serves as a fibrous bridge between the pterygoid 
hamulus and the mylohyoid line of the mandible. 
Tumors can spread along the raphe to involve the 
infratemporal fossa. The masticator space and 
infratemporal fossa are particularly significant in 
the context of AJCC staging, as tumor involvement

of these spaces classifies the cancer as T4b. 1 This 
classification has historically been associated with 
poor prognosis and limited surgical options, 
although recent evidence suggests that carefully 
selected cases can achieve favorable outcomes 
with appropriate surgical management. 11,22,25

CONVENTIONAL APPROACH TO UPPER 
GINGIVOBUCCAL TUMORS

Conventionally, the upper gingivobuccal tumors are 
exposed through an upper cheek flap elevation with 
the buccal sulcus incision extending to the maxillary 
tuberosity. The skin incision may have extension 
laterally through subciliary or transconjunctival 
route. The excision involves an infrastructure or to-

tal maxillectomy. The approach is anterior to poste-

rior. Following completion of the maxillectomy cuts, 
pterygoid dysjunction is performed, after which the 
infratemporal fossa is entered and a comprehen-

sive soft-tissue clearance is carried out. This 
approach is suitable for smaller tumors with good 
mouth opening and limited deep extension. But in 
cases where the tumor is posteriorly placed or 
when there is associated trismus it fails to give a 
controlled and well visualized excision of the area 
where the main tumor bulk reside. This approach 
has further limitations. It often results in trouble-

some bleeding from the pterygoid venous plexus 
and maxillary artery, creating a challenging surgical 
field that impairs visualization. It is difficult to 
achieve good control of this bleeding. Furthermore, 
this approach frequently fails to provide adequate 
exposure of the superior boundaries of the infra-

temporal fossa, including the skull base attach-

ments of the pterygoid muscles and the superior 
orbital fissure. Studies have demonstrated positive 
margin rates of 30% to 40% with conventional ap-

proaches, with the majority of positive margins 
occurring in the deep aspects of the resection.

APPROACHES FOR COMPARTMENTAL 
RESECTION

Compartmental resection as discussed earlier will 
address the shortcomings of incomplete resection. 
Mandibulotomy approach was the first attempt in 
addressing this problem. The authors developed a 
dual window approach to improve the deficiencies 
with the mandibulotomy approach. Both these 
techniques will be discussed in detail later.

Mandibulotomy Approach

The mandibulotomy approach has been prac-

ticed widely for compartmental resection of gingi-

vobuccal cancers with infratemporal fossa 
extension. 26–28 This method was initially
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developed to address the limitations of conven-

tional approaches by providing wide exposure 
and early vascular control through a posterior-

to-anterior dissection strategy. 29,30 The proced-

ure begins with a midline lip split incision extend-

ing through the lower lip and chin, followed by a 
gingivobuccal sulcus incision to the premolar re-

gion. A paramedian mandibulotomy is then 
performed, typically between the canine and first 
premolar, after mandibular mobilization, a lower 
cheek flap is elevated in the subperiosteal plane, 
and the mucoperiosteum is reflected from the 
lingual aspect of the mandible. This allows the 
mandible to be swung laterally and providing 
direct access to the infratemporal fossa. This 
exposure allows direct visualization of the medial 
pterygoid muscle at its attachment to the medial 
surface of the mandibular ramus. The muscle is 
then dissected from both its mandibular attach-

ment and its skull base origin, maintaining its 
attachment to the tumor specimen. Early vascular 
control is achieved through identification and 
ligation of the internal maxillary artery, typically 
performed medial to the condylar process of the 
mandible. This proximal control significantly re-

duces bleeding and improves visualization during 
subsequent dissection. The lateral pterygoid 
muscle is then detached from both its skull base 
origin and its insertion on the condylar process, 
again maintaining its attachment to the specimen. 
Critical neurovascular structures, particularly the 
contents of the foramen ovale (mandibular nerve 
and its branches), are preserved when uninvolved 
by tumor. In cases of extensive disease, the pos-

terior margin may extend to the internal carotid 
artery, requiring careful consideration of the risks 
and benefits of complete resection. This may be 
supplemented by an upper cheek flap that is 
elevated through an upper gingivobuccal inci-

sion, and the bone cuts for maxillectomy are 
completed. In appropriate cases, the maxillary 
cuts can be given perorally without elevating the 
upper cheek flap. The pterygoid plates are 
divided at their skull base attachments using a 
long fissure burr, staying below the skull base 
when oncologically appropriate to avoid inadver-

tent intracranial entry. Fig. 7A shows the surgical 
defect after resection, and Fig. 7B shows the sur-

gical specimen with en bloc resection of infratem-

poral fossa. Good margin on the posterior soft 
tissue was obtained by dividing the pterygoid 
muscles from their insertions on the mandible.

The mandibulotomy approach offers several 
advantages, including wide exposure of the infra-

temporal fossa, early vascular control, and the 
ability to perform truly compartmental resection 
with complete clearance of potentially involved

anatomic structures. The technique allows for sys-

tematic identification and preservation of unin-

volved neurovascular structures while ensuring 
adequate oncological margins. However, the 
mandibulotomy approach is associated with 
several significant limitations and potential com-

plications. The mandibular osteotomy introduces 
risks of osteoradionecrosis, particularly in patients 
who require postoperative radiation therapy. 27,30 

Hardware-related complications, including plate 
infection, exposure, and failure, may necessitate 
additional procedures and prolonged healing 
times. 31 Occlusal disturbances and malocclusion 
can result from inadequate reduction or malunion 
of the mandibular segments. The most distressing 
sequelae is the development of significant trismus 
due to scarring and fibrosis of the masticatory 
muscles. This functional impairment can persist 
long-term and significantly impact quality of life. 
The exposure at the superior boundaries of the 
infratemporal fossa, while improved compared to 
conventional approaches, may still be suboptimal 
in some cases, particularly when dealing with 
extensive skull base disease.

Dual Window Approach

The dual window approach represents a novel 
surgical technique developed to address the limita-

tions of the traditional mandibulotomy approach 
while maintaining the oncological advantages 
of compartmental resection. 32,33 This innovative 
method involves accessing the infratemporal fossa 
laterally through 2 carefully planned “windows”: the 
zygomatic window and the coronoid window 
(Fig. 8A, B). The procedure begins with lateral rhi-

notomy and upper lip split incisions, extended 
with a subciliary incision that extends 2 cm lateral 
to the lateral orbital commissure. An upper cheek 
flap is elevated, exposing the zygomatic process 
and its masseter attachment. The incision is 
continued along the upper gingivobuccal sulcus 
to reach the posterior maxillary tuberosity. The 
soft palate is detached while respecting the poste-

rior mucosal extent of the tumor, and the masseter 
muscle is completely detached from the zygoma 
and retracted laterally and inferiorly. Removal of 
the buccal fat pad provides additional exposure. 
The first window, the zygomatic window (Fig. 9A), 
involves removal of a portion of the inferior border 
of the zygoma lateral to the proposed maxillary 
bone cut. This osteotomy provides direct lateral ac-

cess to the infratemporal fossa and allows visuali-

zation of the pterygoid muscles from their lateral 
aspect. With the mouth opened using a bite block, 
the coronoid process and attached temporalis 
muscle are pushed forward, allowing delineation
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of the medial pterygoid muscle and its attachment 
to the medial surface of the mandible. The lateral 
surface of the mandibular ramus and sigmoid notch 
are then defined and exposed. The second win-

dow, the coronoid window (Fig. 9B), involves coro-

noidectomy with a bone cut extending from the 
sigmoid notch to the anterior border of the ramus. 
Care must be taken to avoid injury to the inferior 
alveolar vessels during this osteotomy. The cut 
coronoid process is grasped with forceps and 
used to retract the temporalis muscle inferiorly. 
The temporalis muscle is systematically divided 
layer by layer using bipolar cautery, with the muscle 
and coronoid bone removed to serve as the lateral 
tumor margin. This approach provides excellent 
exposure of the pterygoid muscles and allows iden-

tification of the maxillary artery between them. Early 
vascular control is achieved through identification, 
clamping, and ligation of the maxillary artery at its 
proximal location. The lateral pterygoid muscle is 
then delineated, noting its lateral attachment to 
the condylar head. Before detaching the pterygoid 
muscles, the skull base attachments are carefully 
delineated using bipolar cautery, following the su-

perior orbital fissure to expose the lateral pterygoid 
plate and its skull base attachment. The medial 
pterygoid muscle is detached from its mandibular

insertion, and the lateral pterygoid is detached 
from its condylar attachment, both remaining 
attached to the specimen. The pterygoid base 
cut, detaching the pterygoid plates from the skull 
base, is performed using a long fissure burr or 
saw. Following completion of all maxillary bone 
cuts, the specimen (Fig. 9C) is removed en bloc, 
with the posterior limit at the foramen ovale (preser-

ving the mandibular nerve when uninvolved) and 
the superior limit at the exposed skull base. Soft tis-

sue clearance including the maxillary nerve up to 
the foramen rotundum can be achieved through 
this approach (Fig. 9D).

Clinical Results

Our institutional experience with the dual window 
approach encompasses 19 patients treated be-

tween 2019 and 2023. The cohort had a mean 
age of 52 years (range 33–71 years) and included 
15 male individuals and 4 female individuals. Pri-

mary cases constituted the majority (16 patients), 
with the remaining 3 cases performed in the 
salvage setting following previous treatment fail-

ures. Eleven patients had high infratemporal fossa 
involvement above the sigmoid notch, while the 
remaining 8 patients had low infratemporal fossa

Fig. 7. (A) Mandibulotomy approach, 

the surgical defect and exposure. 

With permission to reuse. (B) Mandibu-

lotomy approach, Resected specimen 

with margins. With permission to reuse. 

(Shilpa S. Chatni et al., Transmandibular 

approach for excision of maxillary 
sinus tumors extending to pterygopala-

tine and infratemporal fossae, Oral 

Oncology, 45 (8), 2009, 720-726, 

https://doi.org/10.1016/j.oraloncology. 
2008.11.005.)

Fig. 8. (A) Dual window approach, showing the zygomatic window and the coronoid window. (B) Dual window 

approach, windows removed with exposure to the infratemporal fossa.
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involvement below the sigmoid notch level. Squa-

mous cell carcinoma was the most common pa-

thology, occurring in 11 patients (58%), followed 
by adenoid cystic carcinoma in 4 patients (21%). 
The remaining cases included various other histo-

logic subtypes. Negative margins were achieved in 
12 patients (63%), while 7 patients (37%) had pos-

itive margins, with 3 of these occurring in adenoid 
cystic carcinoma cases. After a median follow-up 
of 14 months, 5 patients experienced recurrences, 
of which only 2 were local recurrences. Thirteen of 
the 19 patients (68%) are alive and disease-free at 
last follow-up.

Functional outcomes were generally favorable, 
with no patients experiencing significant trismus, 
which represents a major advantage over the man-

dibulotomy approach. Two patients developed 
subciliary incision-related complications, and 3 
patients experienced minimal cosmetic deformity 
related to lateral zygomatic bone removal. Impor-

tantly, no patients experienced significant prob-

lems with speech or swallowing function.

The dual window approach offers several advan-

tages over the traditional mandibulotomy tech-

nique. The wide exposure achieved through the 2 
windows provides excellent visualization of the 
infratemporal fossa and skull base. Early vascular 
control through proximal maxillary artery ligation 
creates a relatively bloodless field that facilitates 
precise dissection. The approach avoids the 
morbidity associated with mandibular osteotomy, 
including risks of osteoradionecrosis, hardware 
complications, malocclusion, and trismus. The 
preservation of mandibular continuity also reduces 
the complexity of reconstruction and may improve

long-term functional outcomes. However, the dual 
window approach does have some limitations. 
Cosmetic deformity may result from zygomatic 
bone removal. Prior preplating (Fig. 10) and detach-

ing this bone segment attached to the masseter 
muscle and then replating it, after the tumor removal 
helped to circumvent this deformity in the latter 2 
cases. The subciliary incision has to be made care-

fully or replaced by transconjunctival incision to 
avoid ectropion. The procedure has a long learning 
curve and requires significant experience with skull 
base anatomy and surgical techniques.

Evidence and Outcomes

Paradigm shift in the understanding of these can-

cers has happened in the last 2 decades. The 
evidence supporting compartmental resection 
for gingivobuccal cancers has evolved with multi-

ple studies demonstrating superior outcomes 
compared to conventional approaches. Histori-

cally, oral squamous cell carcinoma with masti-

cator space or infratemporal fossa involvement, 
classified as T4b according to AJCC staging, 
was considered surgically unresectable. Howev-

er, multiple contemporary series have fundamen-

tally challenged this paradigm by demonstrating 
that carefully selected infranotch T4b tumors, 
without carotid encasement or extensive skull 
base involvement, can achieve survival outcomes 
comparable to T4a disease when complete (R0) 
resection is achieved and appropriate adjuvant 
therapy is administered. 11,25,34,35

The landmark study by Liao and colleagues 11 first 
challenged the conventional wisdom regarding T4b

Fig. 9. (A) Dual window approach, sur-

gical step, zygomatic window. (B) Sur-

gical step, coronoid window. (C) 
Surgical specimen with margins. (D) 

Surgical defect after clearance 

showing skull base.
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unresectability by comparing outcomes between 
T4a and T4b oral cavity cancers. Their analysis of 
103 patients (58 T4a and 45 T4b) who underwent 
curative intent surgery revealed no significant differ-

ences in 5 year overall survival (45% vs 49%), 
disease-free survival (66% vs 57%), and disease-

specific survival (65% vs 60%) between T4a and 
T4b groups. This demonstrated that T4b classifica-

tion based on masticator space involvement was 
more reflective of anatomic proximity rather than 
oncological aggressiveness. Subsequent studies 
have validated these findings across larger patient 
cohorts. A prospective study by Pillai and col-

leagues 10 comprising 277 patients with T4 disease 
showed similar oncological outcomes between 
T4a and T4b groups, with overall survival rates of 
64% versus 58% and disease-free survival rates of 
64% versus 61%, respectively. Multivariate analysis 
identified extranodal extension, lateral pterygoid 
involvement, and defaulting on adjuvant therapy as 
independent predictors of outcome in T4b disease. 
A recent meta-analysis by Rao and colleagues 35 of 
over 11,790 patients confirmed no significant differ-

ences in overall survival, disease-free survival, or 
local control between infranotch T4b and T4a at 
both 2 and 5 years. The pooled 5 year overall survival 
and disease-free survival rates were 53% and 48%, 
respectively, for T4b disease.

The consistent finding across multiple studies is 
that oncological outcomes in T4b disease are pri-

marily determined by the ability to achieve com-

plete (R0) resection with negative margins. Mair 
and colleagues 25 specifically emphasized that 
surgery with negative margins is the recommen-

ded treatment modality for T4b tumors to ensure 
oncological safety. Studies have consistently 
demonstrated that adequate deep margin clear-

ance, often requiring distances of 1 to 2 cm from 
the skull base, neutralizes the prognostic

disadvantage traditionally associated with T4b 
classification. The importance of anatomically 
driven resection techniques has been highlighted 
by pathology-based mapping studies of advanced 
buccal cancers. 9,36 These studies reveal frequent 
involvement of both pterygoid muscles and 
the masseter, with the pterygomaxillary fissure 
emerging as a key margin-risk zone linked to skull 
base recurrence.

Subclassification of T4b Disease

Recognition that T4b represents a heterogeneous 
group of tumors has led to efforts to subclassify 
this category. Liao and colleagues 34 introduced 
the concept of supranotch versus infranotch tumor 
classification based on the sigmoid notch of the 
mandible. Their analysis revealed that supranotch 
tumors had significantly higher rates of nodal 
metastasis (50% vs 31.6%) and extranodal 
extension (50% vs 21%) compared to infranotch 
tumors. More importantly, the oncological out-

comes differed dramatically, with 5 year overall 
survival rates of 38.5% for supranotch disease 
compared to 83% for infranotch disease. 
Imaging-based subclassification of infratemporal 
fossa involvement has provided additional prog-

nostic information. Studies have shown that low 
infratemporal fossa and anterior retro-antral fat 
involvement behave more favorably, while peri-

neural/pterygopalatine extension carries the poor-

est prognosis. Technical refinements, particularly 
the adoption of en bloc “compartment surgery” 
with complete clearance of involved anatomic 
subunits, have been central to improving deep 
margin status and oncological outcomes. 4,19 Mul-

tiple studies have demonstrated that compart-

mental approaches result in higher rates of 
negative margins compared to conventional wide 
local excision techniques. 37–39

Multi-institutional real-world series have demon-

strated 5 year overall survival rates approaching 
59% for surgically treated T4b buccal and gingivo-

buccal cancers, supporting curative-intent resec-

tion in appropriately selected patients. 35,40 These 
results have led some authors to advocate for down-

staging infranotch T4b disease to T4a in future AJCC 
classifications. 41 The accumulating evidence has 
established that with meticulous preoperative imag-

ing, anatomically driven resection techniques, and 
timely adjuvant therapy, selected infranotch T4b 
oral squamous cell carcinomas can achieve onco-

logical outcomes approaching those of T4a disease. 
Further to this, the systematic, anatomically guided 
approach provides surgeons with a clear roadmap 
for resection, reducing uncertainty and improving 
reproducibility. The technique also facilitates

Fig. 10. Prior preplating the zygomatic window and 
replating after the tumor removal, to reduce the 

facial deformity.
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teaching and quality assurance, as the extent of 
resection is defined by anatomic landmarks rather 
than subjective assessments of adequate margins.

SUMMARY

Compartmental resection has been an important 
milestone in the surgical management of gingivo-

buccal cancers, providing superior oncological 
outcomes compared to conventional wide local 
excision. This technique, based on anatomic prin-

ciples accounting for predictable tumor spread 
patterns in fascial spaces, has changed the 
approach to T4b oral cavity cancers. Carefully 
selected patients can achieve survival outcomes 
comparable to T4a disease when complete 
resection with negative margins is accomplished. 
The dual window approach addresses limitations 
of the transmandibular approach while maintain-

ing oncological advantages with reduced 
morbidity. Success requires meticulous preoper-

ative planning with high-quality imaging, thorough 
anatomic understanding, systematic surgical 
technique with early vascular control, and appro-

priate patient selection focusing on infranotch 
disease without extensive skull base involvement 
or carotid encasement. Adjuvant therapy comple-

tion remains critical for optimal outcomes. Inte-

gration with modern adjuvant protocols offers 
the best cure potential for these challenging can-

cers. Compartmental resection should be consid-

ered standard of care for advanced gingivobuccal 
cancers with masticator space or infratemporal 
fossa involvement, provided complete resection 
can be achieved while preserving critical neuro-

vascular structures. The technique requires sig-

nificant surgical expertise and should be 
performed in experienced centers with appro-

priate resources.

CLINICS CARE POINTS

• Compartmental resection involves resection 
of he tumor along with the surrounding tis-
sue more than conventional margins.

• The technique is based on anatomical princi-

ples accounting for the predictable tumor 
spread.

• Carefully selected upper gingivobuccal tu-

mors classified as T4b can be resected using 
this approach.

• The dual window approach addressed the 
limitations of transmandibular approach for 
compartmental resection, while maintaining 
the oncological advantages with reduced 
morbidity.

REFERENCES

1. American Joint Committee on Cancer. AJCC cancer 

staging manual. 8th edition. New York: Springer; 2017.

2. National Comprehensive Cancer Network. Head 

and Neck Cancers (Version 1.2024). Available at: 

https://www.nccn.org/professionals/physician_gls/ 

pdf/head-and-neck.pdf. Accessed January 2024.

3. Calabrese L, Tagliabue M, Maffini F, et al. From wide 

excision to a compartmental approach in tongue tu-

mors: what is going on? Curr Opin Otolaryngol Head 

Neck Surg 2013;21(2):112–7.

4. Trivedi NP, Kekatpure V, Kuriakose MA. Radical 

(compartment) resection for advanced buccal can-

cer involving masticator space (T4b): our experi-

ence in thirty patients. Clin Otolaryngol 2012;37(6): 

477–83.

5. Trivedi NP. Oral cancer involving masticator space 

(T4b): review of literature and future directions. 

Head Neck 2018;40(10):2288–94.

6. Rahima B, Shingaki S, Nagata M, et al. Prognostic sig-

nificance of perineural invasion in oral and oropharyn-

geal carcinoma. Oral Surg Oral Med Oral Pathol Oral 

Radiol Endod 2004;97(4):423–31.

7. da Silva SD, Kowalski LP. Perineural invasion in oral 

cancer: challenges, controversies and clinical impact. 

Chin Clin Oncol 2019;8(Suppl 1):S5.

8. Lee J, Fenton PV, Chaturvedi A, et al. Perineural in-

vasion and perineural tumor spread in head and 

neck cancer. Int J Radiat Oncol Biol Phys 2019; 

103(5):1109–24.

9. Trivedi NP, Kekatpure VD, Shetkar G, et al. Pathology 

of advanced buccal mucosa cancer involving masti-

cator space (T4b). Indian J Cancer 2015;52(4):611–5.

10. Pillai V, Yadav V, Kekatpure V, et al. Prognostic deter-

minants of locally advanced buccal mucosa cancer: 

do we need to relook the current staging criteria? 

Oral Oncol 2019;95:43–51.

11. Liao CT, Chang JT, Wang HM, et al. Surgical 

outcome of T4a and resected T4b oral cavity cancer. 

Cancer 2006;107(2):337–44.

12. Patil VM, Prabhash K, Noronha V, et al. Neoadjuvant 

chemotherapy followed by surgery in very locally 

advanced technically unresectable oral cavity can-

cers. Oral Oncol 2014;50(10):1000–4.

13. Khan M, Rahman S, Aygun N. Imaging of oral cavity 

cancers. Pocket Dentistry; 2020.

14. Abdel Razek AA, Mansour M, Kamal E, et al. MR im-

aging of oral cavity and oropharyngeal cancer. 

Magn Reson Imaging Clin 2022;30:35–51.

15. Mukherji SK, Isaacs D, Creager A, et al. CT detec-

tion of mandibular invasion by squamous cell carci-

noma of the oral cavity. Am J Roentgenol 2001;177: 

237–43.

16. Truckmeier A, Yekta E, Agaimy A, et al. Diagnostic 

accuracy of contrast-enhanced computed tomogra-

phy in assessing cervical lymph node status in

Thankappan et al410 

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en agosto 11, 
2026. Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S1042-3699(26)00020-8/sref1
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref1
https://www.nccn.org/professionals/physician_gls/pdf/head-and-neck.pdf
https://www.nccn.org/professionals/physician_gls/pdf/head-and-neck.pdf
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref3
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref3
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref3
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref3
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref4
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref4
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref4
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref4
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref4
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref5
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref5
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref5
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref6
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref6
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref6
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref6
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref7
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref7
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref7
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref8
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref8
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref8
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref8
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref9
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref9
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref9
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref10
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref10
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref10
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref10
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref11
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref11
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref11
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref12
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref12
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref12
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref12
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref13
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref13
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref14
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref14
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref14
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref15
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref15
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref15
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref15
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref16
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref16
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref16


patients with oral squamous cell carcinoma. 

J Cancer Res Clin Oncol 2023;149:437–50.

17. Fernandes T, Lobo JC, Castro R, et al. Anatomy and 

pathology of the masticator space. Insights Imaging 

2013;4(5):605–16.

18. Wei Y, Yu YL, Lewin JS, et al. Masticator space: CT 

and MRI of secondary tumor spread. AJR Am J 

Roentgenol 2008;190(2):488–95.

19. Mattavelli D, Montenegro C, Piazza C. Compart-

mental surgery for T4b oral squamous cell carcinoma 

involving the masticatory space. Curr Opin Otolar-

yngol Head Neck Surg 2024;32(2):55–61.

20. Microanatomy and surgical approaches to the infra-

temporal fossa: an anaglyphic three-dimensional ste-

reoscopic printing study. World Neurosurg 2007; 

68(4):220–40.

21. Kumar A, Singh R, Santhosh M, et al. Role of struc-

tures in the masticator space in selecting patients 

with resectable T4b oral cancer: findings from a sur-

vival analysis. Int J Oral Maxillofac Surg 2021;50(5): 

579–84.

22. Baddour HM, Ochsner MC, Patel MR, et al. Surgical 

resection is justifiable for oral T4b squamous cell 

cancers with masticator space invasion. Laryngo-

scope 2021;131(2):E466–72.

23. Mattavelli D, Lombardi D, Missale F, et al. Oncolog-

ical outcomes of compartmental surgery and wide 

local excision in oral tongue and floor of the mouth 

cancer. Oral Oncol 2022;135:106213.

24. Arya S, Rane P, D’Cruz A, et al. Infratemporal fossa, 

masticator space and parapharyngeal space: can 

the radiologist and surgeon speak the same lan-

guage? Int J Otorhinolaryngol Clin 2012;4(3):125–35.

25. Mair MD, Sawarkar N, Nikam S, et al. Impact of 

radical treatments on survival in locally advanced 

T4a and T4b buccal mucosa cancers: selected sur-

gically treated T4b cancers have similar control 

rates as T4a. Oral Oncol 2018;82:17–22.

26. Chatni SS, Patel UA, Baad R, et al. Transmandibular 

approach for resection of maxillary sinus tumors 

extending to pterygopalatine and infratemporal 

fossae. Skull Base 2009;19(6):369–76.

27. Anehosur V, Bindal M, Kumar N, et al. Mandibulot-

omy approach for resection of maxillary tumours: a 

clinical review. J Maxillofac Oral Surg 2019;18(3): 

360–5.

28. Pillai V, Tiwari M, Kuriakose M. Surgical technique for 

compartmental resection of T4b gingivobuccal can-

cer. J Maxillofac Oral Surg 2024;23(4):747–62.

29. Popescu B, Anghel AG, Giuvelea AD, et al. Trans-

mandibular approach on 119 oral cavity and pharyn-

geal cancer patients. Hippokratia 2015;19(3):286.

30. Garcı́a-Olloqui A, Del Castillo-Pardo de Vera JL, 

Garcı́a-Rielo JM, et al. Transmandibular approach 

in head and neck oncological surgery. J Maxillofac 

Oral Surg 2021;20(1):13–22.

31. Shah JP, Gil Z. Current concepts in management of 

oral cancer - surgery. Oral Oncol 2009;45(4–5): 

394–401.

32. Kulkarni A, Arya S, Kekatpure V, et al. Enbloc resec-

tion of primary oral cancer involving infratemporal 

fossa: a systematic "out to in and top to bottom" sur-

gical approach and outcomes. Oral Oncol 2023; 

142:106428.

33. Jin LN, Zhao YJ, Song LP, et al. Infratemporal fossa 

approach: the modified zygomatico-transmandibular 

approach. Maxillofac Plast Reconstr Surg 2019; 

41(1):1.

34. Liao CT, Ng SH, Chang JT, et al. T4b oral cavity can-

cer below the mandibular notch is resectable with a 

favorable outcome. Oral Oncol 2007;43(6):570–9.

35. Rao KN, Arora R, Dange P, et al. A meta-analysis of 

surgical outcomes of T4a and Infranotch T4b oral 

cancers. Oncol Ther 2023;11(4):461–80.

36. Thavarool SB, Mair M, Kekatpure V, et al. Role of 

structures in the masticator space in selecting pa-

tients with resectable T4b oral cancer: findings 

from a survival analysis. Eur Arch Otorhinolaryngol 

2020;277(12):3463–71.

37. Gangopadhyay A, Bhatt S, Nandy K, et al. Survival 

impact of surgical resection in locally advanced 

T4b oral squamous cell carcinoma. Laryngoscope 

2021;131(7):E2266–74.

38. Horowitz GM, Tiwari P, Reder L, et al. Achieving 

negative resection margins in oral cavity cancer 

with masticator space involvement-Is it feasible? In-

ternational collaborative study. Head Neck 2022; 

44(4):943–53.

39. Mohiyuddin SMA, Harsha P, Maruvala S, et al.

Outcome of compartment resection of locally 

advanced oral cancers extending to infratemporal 

fossa: a tertiary rural hospital experience. Eur Arch 

Otorhinolaryngol 2018;275(11):2843–50.

40. Das S, Sharan R, Attakkil A, et al. Outcomes of 

clinico-radiologically advanced cancer (cT4b) of 

buccal mucosa: a retrospective analysis of 104 pa-

tients. ecancermedicalscience 2022;16:1400.

41. Accorona R, Perotti P, De Virgilio A. Should infra-

notch T4b oral cavity cancer be downstage to T4a 

category? Eur Arch Otorhinolaryngol 2025;282(5): 

2519.

Compartmental Resection in Gingivobuccal Cancers 411

Descargado para Lucia Angulo (lu.maru26@gmail.com) en National Library of Health and Social Security de ClinicalKey.es por Elsevier en agosto 11, 
2026. Para uso personal exclusivamente. No se permiten otros usos sin autorización. Copyright ©2026. Elsevier Inc. Todos los derechos reservados.

http://refhub.elsevier.com/S1042-3699(26)00020-8/sref16
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref16
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref17
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref17
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref17
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref18
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref18
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref18
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref19
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref19
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref19
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref19
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref20
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref20
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref20
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref20
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref21
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref21
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref21
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref21
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref21
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref22
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref22
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref22
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref22
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref23
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref23
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref23
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref23
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref24
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref24
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref24
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref24
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref25
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref25
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref25
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref25
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref25
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref26
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref26
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref26
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref26
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref27
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref27
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref27
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref27
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref28
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref28
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref28
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref29
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref29
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref29
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref30
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref30
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref30
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref30
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref31
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref31
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref31
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref32
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref32
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref32
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref32
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref32
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref33
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref33
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref33
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref33
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref34
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref34
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref34
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref35
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref35
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref35
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref36
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref36
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref36
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref36
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref36
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref37
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref37
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref37
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref37
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref38
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref38
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref38
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref38
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref38
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref39
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref39
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref39
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref39
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref39
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref40
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref40
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref40
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref40
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref41
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref41
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref41
http://refhub.elsevier.com/S1042-3699(26)00020-8/sref41

	Principles and Outcomes of Compartmental Resection in Upper Gingivobuccal Cancers
	Key points
	Introduction
	What is compartmental resection?
	Concept and rationale of compartmental resection in gingivobuccal cancers
	Relevant anatomy and spread of cancers
	Pathways of Tumor Spread

	Conventional approach to upper gingivobuccal tumors
	Approaches for compartmental resection
	Mandibulotomy Approach
	Dual Window Approach
	Clinical Results
	Evidence and Outcomes
	Subclassification of T4b Disease

	Summary
	Clinics care points
	References


