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Squamous cell carcinoma of the buccal mucosa involving
the masticator space: a case report
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Squamous cell carcinoma of the buccal mucosa has an aggressive nature, as it grows rapidly and penetrates well with a high recurrence rate. If cancers

originating from the buccal mucosa invade adjacent anatomical structures, surgical tumor resection becomes more challenging, thus raising specific

considerations for reconstruction relative to the extent of resection. The present case describes the surgical management of a 58-year-old man who pre-

sented with persistent ulceration of the mucosal membrane and a mouth-opening limitation of 11 mm. Diagnostic imaging revealed a buccal mucosa

tumor that had invaded the retroantral space upward with involvement of the anterior border of the masseter muscle by the lateral part of the tumor.

In this report, we present the surgical approach we used to access the masticator space behind the maxillary sinus and discuss how to manage possible

damage to Stensen’s duct during resection of buccal mucosa tumors.
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I. Introduction

Buccal mucosa cancer primarily occurs along the occlusal
plane and is characterized by pain and ulceration, which are
usually accompanied by a buccal mass. Squamous cell car-
cinoma (SCC) of the buccal mucosa is rare and accounts for
approximately 10% of all oral cancers". In an investigation
of the development sites of oral SCC in Koreans, the buccal
mucosa was reported to be the fourth most common site fol-
lowing the mandible, tongue, and maxilla’,

Buccal mucosa SCC is known to grow more rapidly and
penetrate well with a higher recurrence rate than oral SCCs
at other sites. Therefore, buccal mucosa SCC requires care-

ful treatment even at early stages’. The buccal mucosa is
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anatomically connected to the vestibule of the maxilla and
mandible, retromolar trigone, and masseter muscle. Thus,
buccal mucosa cancer can invade adjacent structures, such as
upper and lower jaws, masticatory muscles, and cheeks, often
rendering surgical resection and reconstruction more chal-
lenging, particularly when the cancer invades the masticator
space; furthermore, it is even more complicated when mouth
opening is limited. Following surgical resection of the tumor,
appropriate reconstruction is necessary to minimize function-
al and esthetic issues.

Here we present a case report to share our experience in the
management of a patient with buccal mucosa SCC infiltrating
into the masticator space. The written informed consent was

obtained from the patient.

Il. Case Report

A 58-year-old man was referred to our outpatient depart-
ment with complaints of a gradually worsening trismus and
painful ulcerated wound in the right buccal mucosa that failed
to heal since the past 1 year. The patient was on medications
for hypertension and coronary artery thrombosis and had no
other specific systemic disease. Clinically, the maximum

mouth opening was 11 mm, ulceration was observed in the
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left buccal mucosa, and a firm mass could be palpated on the
skin of the left cheek. No palpable cervical lymphadenopathy
was observed. The patient underwent workup for suspected
malignancy of the buccal mucosa. Following imaging tests,
an incisional biopsy of the left buccal mucosa was performed,
which confirmed the diagnosis of SCC. Computed tomogra-
phy (CT) showed a buccal mucosa tumor that extended supe-
riorly to the retroantral space and destructed the lateral wall
of the maxillary sinus, inferiorly to the retromolar trigone,
and laterally to the buccinator muscle and anterior border
of the masseter muscle, with no evidence of cervical lymph
node metastasis.(Fig. 1) No evidence of regional or distant
metastasis was found based on positron emission tomogra-
phy-CT and other test results.

Surgical strategy was as follows: because the tumor ex-
tended to the masticator space behind the maxillary sinus and
trismus was present, surgical approach to this restricted tu-

mor became more challenging; thus, we used the mandibular

swing technique combined with a modified Weber-Ferguson
incision to approach the tumor. Accordingly, mandibulotomy
was performed in the region between #33 and #34 after
lower-lip splitting, and the incision was extended to the left
submandibular region. The upper-lip incision was extended
to the outer rhinotomy to a level 1 cm below the left medial
canthus. The skin incision was continued into an intraoral
vestibular incision, and the upper and lower cheek flaps were
elevated after performing subperiosteal dissection in the
maxilla and mandible. Using this approach, wide exposure
of the infratemporal space required for surgical resection was
obtained.

En bloc resection was performed with a 1-cm safety margin
because the buccal mucosal tumor extended to the retroantral
space, retromolar trigone, and masseter muscle beyond the
buccinator muscle, with suspicious invasion of the subcuta-
neous layer of the cheek. The regions of the maxillary sinus

adjacent to the tumor from the coronoid process of the man-

Fig. 1. A. Preoperative frontal view. Note the dimple on the left cheek, which raised suspicion of a subcutaneous layer invasion. B. Con-
trast computed tomography revealed a tumor extending into the masticator space and destructing the left maxillary sinus wall. C. Along
with the buccal mucosa tumor, magnetic resonance imaging revealed a laterally extending tumor in the region (arrow) of the subcutaneous

layer.
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Fig. 2. Surgical approach and mass resection procedure. A modified Weber-Ferguson incision, without lateral extension on the maxilla
combined with lower-lip splitting with mandibulotomy, was made and then a cheek flap was laterally reflected to provide sufficient expo-

sure of the lateroposterior aspect of the maxillary sinus.
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dible to the lower region of the retromolar trigone and the
cheek skin were included in the single mass.(Fig. 2) In addi-
tion, a prophylactic neck dissection was performed, although
no evidence of cervical lymph node metastasis was noted on
preoperative imaging. To evaluate the tumor margin and re-
gional neck metastasis at the time of surgery, frozen section
diagnosis was examined, which was negative for malignancy.

After surgical resection, the through-and-through defect
of the orofacial region was reconstructed using a double-
paddled latissimus dorsi free flap. An end-to-end anastomo-
sis was performed between the superior thyroid artery and
thoracodorsal artery, and an end-to-side anastomosis was
performed between a branch of the internal jugular vein and
thoracodorsal vein.

The patient showed good postoperative course without any
abnormal clinical and laboratory findings. However, a yel-
lowish discharge through the neck area drain was observed
from the 5th postoperative day and continued for several
days. The patient complained of dull pain in the left preauric-
ular region, but the flap seemed well perfused on daily dop-
pler check with no signs of suspicious postoperative inflam-
mation. We considered the pain to be salivary retention and
digestion of tissue by the leaked saliva oozing from the dam-
aged Stensen’s duct. Therefore, we performed Stensen’s duct
relocation on the 12th postoperative day. A severed duct was
identified and a cut-down tube was inserted into the duct after
lumen patency was established, and the tube was secured in
the upper labial mucosa such that saliva could be discharged
into the oral cavity. A pressure dressing was applied on the

left facial region after the ductoplasty. Salivary secretion

through the tube resumed, the patient’s pain resolved, and the
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yellowish discharge stopped.(Fig. 3) The cut-down tube was
removed after completion of postoperative radiotherapy.

No postoperative complications such as infection of the
surgical site or necrosis of the flap were reported until dis-
charge. No issues related to pronunciation or mastication
were noted, and the patient could start a regular diet. Trismus
was resolved with a maximum mouth opening of 34 mm.
Moreover, at the donor site, no specific functional shoulder
deficit was observed.(Fig. 4) Based on the final pathology re-
port, the resection margin closed at the medial and posterior
regions of the mass with no regional lymph node metastasis;
subsequently, the planned postoperative radiotherapy was
performed without any further resection.

Ill. Discussion

Buccal mucosa SCC is known to be aggressive in nature
compared with oral cancers at other sites. It has been reported
to have poor local control and 5-year cause-specific survival
rates in early-stage carcinomas compared with those in the
oral cavity, tongue, and mouth floor’. The reported recurrence
rate of buccal mucosa SCC is 30% to 80%”"°. Thus, acquiring
an adequate surgical resection margin is crucial during surgi-
cal resection. In early stages when the cancer is limited to the
buccal mucosa and submucosal region, it is recommended to
include the buccinator muscle in the resection margin. If the
lesion invades beyond the submucosal region to the buccina-
tor muscle, resection including the buccinator space should
be considered. When positive margins are reported in the
subcutaneous tissue, wide resection including the skin should

be performed. Prophylactic neck dissection is recommended,

Fig. 3. A. A cut-down tube was in-
serted into the proximal stump of the
severed Stensen’s duct. B. Salivary
secretion resumed through the tube,
which was secured in the oral cavity,
and clinical symptoms improved.
Il-hyung Kim et al: Squamous cell carcinoma of the
buccal mucosa involving the masticator space: a
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even for 2- to 4-cm-sized tumors because advanced mucosal

cancers are more likely to develop latent metastasis even with
no clinical regional lymph node metastasis''. Local control
has been reported to improve with postoperative radiotherapy
in the early stage of buccal mucosal cancers'”.

The masticator space contains the medial and lateral ptery-
goid muscle, masseter muscle, temporalis muscle, vertical
ramus, and temporomandibular joint. The third division of
the trigeminal nerve and its branches passes through this
space, and the internal maxillary artery with its branches runs
through this space and enters the pterygopalatine fossa". Sev-
eral spaces are in contact with the masticator space, such as
the buccal and retroantral spaces anteriorly, parapharyngeal
space medially, and parotid space laterally.

Several surgical approaches have been introduced for the
resection of tumors in this space. The Weber-Ferguson inci-
sion and its modifications have been introduced as an anterior
approach to the maxilla, but these methods are disadvanta-
geous as maxillary separation is blindly performed, and expo-
sure of the posterior maxilla is limited. The facial incision and
bony defect are not esthetic and have the disadvantage of hav-
ing to sacrifice several deeper structures. The Conley’s lateral
approach of extending the preauricular incision to the neck
with a second submandibular incision has been proposed but
has the disadvantages of facial incision and bony defect along
with the sacrifice of inner deep structures'®. Later, Castro et

13
al.

revised this method and published an approach to ma-
lignant tumors of the masticator space through a preauricular
incision and transcervical incision; however, this method also
has the burden of bypassing facial nerve trunks to access in-
ner neoplasms. Dingman and Conley" introduced an inferior
approach through the submandibular incision that included

midline lip splitting and posterior extension to the mastoid
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Fig. 4. A. Frontal view 1 month after
surgery. Facial asymmetry was ob-
served owing to the double-paddled
reconstruction with a latissimus dorsi
free flap, but gradual atrophy of the
flap is expected. B. The maximum
mouth opening measured at 1 month
after surgery. Trismus was resolved. C.
The patient was able to freely move his
left shoulder and did not complain of
discomfort at the donor site.
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process. After horizontal osteotomy of the ascending ramus
of the mandible, outward retraction of the superior portion,
and downward retraction of the inferior portion, direct access
to the pterygomaxillary region could be possible'*. Spiro et
al.'® reported that the mandibular “swing” approach, including
lip-splitting incision extended to the mentum-to-mastoid por-
tion, and median mandibulotomy with paralingual extension
enables adequate exposure for the resection of oropharyngeal
tumors.

In our case, a malignant neoplasm developing in the buc-
cal mucosa had invaded the masticator space, which was
accompanied by trismus, making the surgical approach more
challenging. Therefore, we adopted previous surgical ap-
proaches and modified them by placing emphasis on obtain-
ing adequate visual field of the masticator space. A modified
Weber-Ferguson incision was made with no lateral eyelid
extension in the maxilla along with lower-lip splitting that ex-
tended down to the submandibular region using a continued
intraoral vestibular incision. Subsequently, after performing
mandibulotomy, the upper cheek flap of the maxilla and the
lower cheek flap of the mandible were elevated outward. A
direct view of the lateral and posterior aspects of the maxilla
and anatomical structures located medial to the ramus of the
mandible could be acquired using this approach. This allowed
complete surgical resection with an adequate safety margin,
reduced operation time, and better ability to control bleeding
from the internal maxillary artery and its branches or ptery-
goid plexus. From an esthetic viewpoint, this approach could
minimize scars on the midface by not extending the lateral
eyelid incision; further, scarring in the submandibular region
is hardly visible in the natural head position. Moreover, be-
cause the incision was made along the patient’s crease line,
most of the scars were hidden in the wrinkles.



Various flaps that can be used for the through-and-through
defect of the oral cavity after surgical resection have been
proposed, including the radial forearm free, deltopectal, pec-
toralis major, latissimus dorsi free, transverse rectus abdomi-
nis myocutaneous, and trapezius myocutaneous flaps'’ . The
latissimus dorsi free flap is a richly vascularized muscle with
the largest potential surface area, providing adequate bulk and
coverage for any defect in the oral and maxillofacial region.
Moreover, this flap has the advantage that it allows primary
closure of the donor site, which may prevent additional mor-
bidity". If a folded flap is covered with an orofacial defect,
it may appear less esthetic because of its large volume, but
as the volume of the flap decreases over time, the outcomes
become more esthetic'”'*. A previous study reported an ap-
proximately 20% volume reduction in cases of reconstruction
with a latissimus dorsi flap after tumor ablation as well as ad-
ditional fat and muscle atrophy in patients receiving postop-
erative radiotherapy'’. Therefore, postoperative flap atrophy,
such as intentional overcorrection during flap reconstruction,
must be considered.

The Stensen’s duct starts from the anterior portion of the
parotid gland and runs anteriorly across the anterior border
of the masseter muscle. At the level of the masseter muscle,
the duct runs inward, piercing through the buccal fat pad and
buccinator muscle to produce a papilla orifice in the buccal
mucosa at the level of the maxillary second molar. The length
of the duct is approximately 7.0 cm, and its location can be
estimated by drawing a line connecting the tragus to the mid-
portion of the upper lip”'.

Parotid gland and duct injuries are typically managed by
repair of the injury, putting a stent into the duct, and placing a
pressure dressing. If the stent is inserted after the parotid duct
is damaged, it is usually removed after 1 week. When there is
severe damage to the gland and its duct, ligation of the proxi-
mal portion of the duct is recommended, and the gland will
gradually undergo atrophy™. It is known that strictures, cheek
swelling, fistulas, and obstructive sialadenitis may occur if
the duct is cut without repair™.

The aforementioned management principles for parotid
duct injuries can be similarly applied after the resection of be-
nign or malignant neoplasms of the buccal mucosa. Deygles
et al.”* reported successful results by inserting an intravenous
catheter into the parotid duct and activating salivary drainage
for 1 week after surgical resection of a right buccal mucosal
fibroepithelial hyperplasia. Longo et al.”” reported that after
resection of SCC in cheek mucosa, an angiocatheter was

inserted and removed at 10 days, which preserved parotid
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gland function without any complications. In addition, Mehta
et al.” reported that the incidence of sialocele and parotitis in
the early postoperative period was significantly reduced by
intravenous catheter cannulation and rerouting of the parotid
duct after surgical resection of buccal mucosa cancer.

We also confirmed that the yellowish drainage had stopped
and the clinical symptoms were much better after the inser-
tion of a cut-down tube into Stensen’s duct and reactivating
parotid salivary flow, followed by a pressure dressing. There-
fore, we recommend including a process to preserve parotid
function during the surgical planning stage if the resection
margin of the buccal mucosa includes certain sections of the
parotid duct.

In conclusion, buccal mucosa SCC is aggressive, grows
rapidly, and has a high recurrence rate; therefore, careful
treatment is required even if the cancer is at an early stage. If
a tumor of =T2 is identified, prophylactic neck dissection is
recommended, and postoperative radiotherapy may be help-
ful for local control. In the present case, the modified Weber-
Ferguson incision of the maxilla combined with the mandibu-
lar swing approach facilitated adequate exposure of the lesion
in the masticator space, was a time-saving procedure, and
provided acceptable esthetic outcomes after the surgery. Nev-
ertheless, it is also necessary to consider preservation of pa-
rotid glandular function due to damage to the Stensen’s duct
during surgery due to buccal mucosal cancers by performing
a simple Stensen’s ductoplasty procedure.
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