
Introduction
Malignant lesions originating in the sub condylar region of the 
mandible and involving portions of the ascending ramus with no 
mucosal proximity are extremely rare and invariably demand 
sound surgical resection. The most common approaches to 
mandibular resection for all oncologic indications involve a lip-
split of variable design, with a cheek flap for exposure to the area 
of resection [1] or alternatively, a Visor flap to gain access to the 
segment to be resected [2]. All these approaches are essentially 
trans-mucosal, with salivary contamination.
We present an alternative “non-mucosal” approach with 
excellent exposure and significant advantages.

There have been numerous extra-oral surgical approaches 
described in the literature for accessing the temporo-mandibular 
joint (TMJ) and condylar process of the mandible [3]. However, 
none of these are useful in oncologic settings, which typically 
require wide exposure of soft tissues along with bone. 
Furthermore, this area is perilously close to the extra-cranial, 
intra-parotid facial nerve arborization, which needs careful 
preservation [4]. We developed a surgical approach that achieves 
wide, extra-oral exposure to the condyle and ramus of the 
mandible with adequate preservation of facial nerve branches. In 
addition, this approach avoids sacrifice of the inferior dental 
nerve and prominent scars over the lower face, while remaining 
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Introduction: Malignant tumors afflicting the sub-condylar area and ascending ramus of the mandible without mucosal involvement are 
extremely rare. Traditional approaches such as lip-split-cheek flap and Visor flap would prove sub-optimal and excessive for such limited lesions 
and entail salivary contamination and mental nerve sacrifice. To circumvent these limitations, we developed a surgical approach that achieves 
wide, extra-oral exposure to the condyle and ascending ramus and permits controlled resection, affording protection to the facial nerve branches 
and mental nerve, while avoiding salivary contamination.
Case Report: The main features of the approach include a pre-auricular skin crease incision extendable both ways, trans-parotid dissection with 
protection of facial nerve branches, and controlled bony resection. In all cases, monobloc resection was possible with preservation of the 
uninvolved facial nerve branches, avoidance of salivary contamination, and prompt healing.
Conclusion: An extra-oral non-mucosal surgical approach is described for highly selected cases of mandibular resection.
Keywords: Facial nerve, mandible, parotid gland, resections, non-mucosal.

Abstract

Learning Point of the Article:
A novel extra-mucosal approach for limited oncologic mandibular resection is described.

Extra-oral, Non-mucosal Approach for Oncologic Resections of the 
Mandible: A Case Series
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extra-mucosal and avoiding salivary contamination.

Technique
The incision is placed in a pre-auricular skin crease and is 
extendable upwards into the hair-bearing scalp and downward 
into the neck. Following elevation of extra-platysmal skin flaps, 
trans-parotid dissection is performed, with demonstration and 
protection of facial nerve branches. This enables controlled 
bony resection without either mucosal violation or nerve 
damage. In addition, the inferior alveolar nerve is spared 
whenever appropriate, protecting lip sensation; and facial scars 
are avoided in aesthetically prominent areas.
The approach is versatile, permitting generous exposure to even 

t h e  d e e p 
p a r a p h a r y n g e a l 
space, as will be seen 
i n  e n s u i n g 
descriptions.

Case 1
A 17-year-old female 
o f  I n d i a n  o r i g i n 
p r e s e n t e d  w i t h  a 
painless, apparently 
causeless swelling in 
the left pre-auricular 
region, increasing 
rapidly in size over a 
2 - m o n t h  p e r i o d . 
Physical examination 
revealed a solitary, 3 × 
3 cm, bony hard, non-

tender swelling in the stated area with no evidence of intra-oral 
extension, and with free movements at the TMJ. Evaluation of 
the facial nerve demonstrated normal function. Computed 
tomography (CT) imaging demonstrated a bony lesion in the 
sub condylar region of the mandible, exhibiting a sunburst type 
of periosteal reaction along the lateral aspect of the ascending 
ramus and condylar process of the mandible, suggestive of 
chondrosarcoma/osteogenic sarcoma. The surrounding soft 
tissues as well as the remaining portion of the mandible were 
uninvolved. Magnetic resonance imaging (MRI) demonstrated 
a well-defined mass with altered marrow signals limited to the 
site of the lesion. The surrounding soft tissues were normal. 
Surgical excision was thus advised on the presumptive diagnosis 
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Figure 1: (A) Pre-operative incision marking. (B) Anterior reflection of Parotid gland revealing the deep tumor. 
(Arrows – Facial nerve divisions, Circle – Tumor mass).

Figure 2: (A) Schematic anatomical drawings of the tumor bearing area and the main trunks of facial nerve. (B) Direct access to the tumor 
location by retraction of the upper and lower trunks of facial nerve. (Dotted line is the proposed osteotomy line).
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of a malignant lesion arising from and limited to the sub 
condylar region of the mandible.
A pre-auricular incision was planned with extension craniad 
into the hair bearing area of the scalp and caudad into the upper 
neck crease (Fig. 1a). A large skin flap was elevated anteriorly in 
an extra-platysmal plane, beyond the palpable limit of the mass, 
maintaining the parotido-masseteric fascia intact. Dissection 
was then undertaken to demonstrate the main trunk of the facial 
nerve and its proximal division. The principal upper and lower 
divisions were displaced away from each other by the mass 
during their intra-parotid course. These divisions were 
dissected peripherally into the parotid substance, carrying the 
dissection down to the level of the masseter muscle. The 
anterior limit of dissection was deliberately kept short of the 
anterior parotid margin to leave as much as possible of the intra-
parotid as well as the peripheral arborization of the nerve 
undisturbed. The central portion of the parotid gland overlying 
the lesion was now free above and below and connected 
anteriorly with the rest of the parotid gland. This portion of the 
gland was then separated posteriorly and reflected anteriorly, off 
the masseter, displaying the muscle with the underlying tumor-
bearing bone. This revealed a well-circumscribed mass arising 
from the sub condylar region, with no involvement of the 
surrounding muscles and soft tissues (Fig. 1b). Dividing the 
masseter fibers around the tumor bearing area resulted in 
demonstration of normal bone of the mandible beyond the 
mass and the TMJ above. The mass approached the root of the 
coronoid process anteriorly, and the junction of the upper and 
middle thirds of the ascending ramus inferiorly.
Carefully protecting facial nerve branches above and below, 
bony cuts were made through the surrounding normal bone 
(Fig. 2a and b) with a fine reciprocating saw, and the specimen 
removed in monobloc fashion by dividing the capsular 
ligaments and disarticulating at the TMJ (Fig. 3a). Immediate 

specimen radiographs 
d e m o n s t r a t e d  b o n e 
margins to be clear. After 
s e c u r i n g  c o m p l e t e 
hemostasis, the central 
portion of the parotid 
gland was returned to its 
b e d ,  a v o i d i n g  a 
conspicuous hol low. 
Bony reconstruction was 
not  per for med .  The 
wound was closed over a 
single non-suction drain. 
The patient returned to 
oral feeds by the evening 
o f  s u r g e r y  a n d  w a s 

discharged on the 3rd post-operative day.
The post-operative period was uneventful, with primary 
uncomplicated healing of all wounds. There was transient 
paresis of the left angle of the mouth, which recovered fully to 
restore normal facial nerve function. Normal occlusal 
relationships were preserved, and dental and lip sensations were 
fully intact. The aesthetic result was excellent, with 
inconspicuous scarring and normal facial expression.
Final histopathologic evaluation of the specimen revealed 
Ewing’s sarcoma with clear margins. Adjuvant chemo-radiation 
was advised but refused by the patient, who remains free of 
disease, 16 years post-surgery.

Case 2
A 60-year-old gentleman first presented elsewhere with a 3–4-
month history of progressive left hemi-facial pain that was 
originally thought to be dental in origin. When there was no 
relief and in fact worsening of symptoms, a CT scan was advised, 
which revealed a deep lobe parotid mass. Soon, he went on to 
develop a lower motor neuron facial palsy, followed within a 
week by hoarseness and dysarthria, suggesting vagal and 
hypoglossal nerve involvement. MRI evaluation revealed a 
large, 6 cm deep lobe parotid tumor, tightly abutting the inner 
surface of the ramus of the mandible, with effacement of the 
intervening plane and possible involvement of the inferior 
alveolar nerve at the lingula. A PET-CT had also been 
performed, which demonstrated a metabolically active lesion as 
above, with no evidence of distant metastasis. CT-guided fine-
needle aspiration cytology had been performed and reported as 
a poorly differentiated carcinoma. He was advised urgent 
surgery.
At surgery, an extended pre-auricular approach was employed 
and the main trunk of the facial nerve exposed posteriorly at its 

Figure 3: (A) Complete excision of subcondylar lesion within mandible. (B) Specimen of Total Parotidectomy with 
mandible for poorly differentiated carcinoma of deep lobe.
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emergence from the stylomastoid foramen. The nerve appeared 
congested, and the lower trunk inseparable from the parotid 
mass. A decision was taken to divide the lower trunk just beyond 
its origin, preserving the main trunk and the upper division. The 
TMJ, coronoid process, and ascending ramus were all exposed 
externally. Without breach of the oral mucosa, the ascending 
ramus was divided with an oscillating saw just beyond the angle 
of the mandible, and the condyle of the mandible disarticulated 
at the TMJ. The divided mandible was then rotated externally to 
provide direct access to the adherent tumor mass. It was 
possible to separate the tumor from the internal carotid artery, 
which was stretched, and from the vagus and hypoglossal 
nerves, which were compressed and displaced. The cranial limit 
of dissection was at the skull base and a complete monobloc R0 
resection achieved, incorporating the tumor mass in continuity 
with the mandibular ramus (Fig. 3b). A cable graft was placed 
between the cut end of the lower trunk of the facial nerve and 
the peripheral portion of the marginal mandibular nerve. A 
significant skeletal and soft tissue gap resulted following the 
extensive resection, which was filled with a Pectoralis major flap 
incorporating a de-epithelialized skin paddle.
Final histopathology confirmed a poorly differentiated 
carcinoma of salivary origin with negative nodes and clear 
margins. Recovery of vagal and hypoglossal function and 
complete relief of pain marked the post-operative period. The 
patient went on to receive radical adjuvant radiotherapy. At 6 
months follow-up post-surgery, the patient was locally 
controlled, pain free and had regained eye-closure, indicating 
return of function of the upper trunk of the facial nerve.
He finally succumbed to liver metastases, remaining locally 
controlled and symptom-free.

Case 3
A 55-year-old gentleman, who had received extensive treatment 
earlier (repeatedly operated, reconstructed, and radiated twice 
earlier for multifocal advanced cancers of the tongue and left 
cheek), presented with a painful, solitary intra-osseous 
metastasis in the area of the right mandibular angle. Imaging 
demonstrated a large focus of disease completely eroding the 
mandible at the area of the right angle and ascending ramus 
without any mucosal disease. CT-assisted biopsy confirmed 
squamous carcinoma. We were thus confronted with a unique 
situation where a major segmental mandibulectomy was 
needed, without disturbing the intra-oral flap or the twice-
operated lip.
The extra-oral approach (slightly modified to achieve exposure 
to the angle of the mandible) was employed. The angle was first 
exposed, followed by adjacent portions of the ramus and body, 

to gain direct access to the diseased portion of the mandible for 
resection. The intra-oral flaps were undisturbed, salivary 
contamination avoided, and primary healing achieved in a 
hostile field. Complete pain relief was achieved before the 
patient finally succumbed to distant metastasis.

Discussion
A well-chosen surgical incision is the first and key step during 
any surgical procedure in the facial area [5]. Several surgical 
approaches have been described in the literature for access to 
the TMJ and condylar area such as pre- and post-auricular [4] 
and endaural [6] approaches which offer limited but sufficient 
access for the same. In these approaches, the facial nerve is not 
electively demonstrated. For procedures requiring more 
extensive access, the coronal approach [7] can be employed. 
Retromandibular and submandibular incisions are also used for 
surgeries of the sub condylar region [8, 9, 10]. However, the 
most preferred incision is preauricular [11] with its numerous 
modifications in incision design [3, 12] and dissection 
techniques depending on the plane and area of exposure needed 
[7, 13]. All these approaches have been used mainly for sub 
condylar fractures, TMJ surgeries including replacement, and 
benign neoplasms involving the joint.
This is perhaps the first paper which outlines the use of an extra-
oral non-mucosal pre-auricular approach for oncologic 
resections.
For all posteriorly located malignant lesions of the mandible, 
splitting of the lower lip with lateral reflection of the cheek flap is 
the typical approach [14]. The Visor flap is a good alternative, 
which avoids splitting the lip, but is suitable mainly for tumors 
that involve the body and angle portion of the mandible. In cases 
where only the condyle/TMJ and surrounding soft tissues are 
involved, without involvement of the mucosa of the oral cavity, a 
traditional lip split-cheek flap or a Visor flap would result in 
unnecessary dissection, with the target area of resection being 
far away from the incision.
The conventional lip-split and cheek flap approach employed 
for hemi-mandibular resection were considered unsuitable in 
the above cases for numerous reasons. First, to obtain sufficient 
access, it would have been necessary to completely erase the 
attachments of the masseter and superficial temporalis, perform 
a great deal of unnecessary dissection around the body of the 
mandible, and retract considerably to reach the main area of 
interest, which would be the deepest and farthest point of 
exposure. Moreover, to achieve a wide, monobloc resection of 
the sub condylar area with a cuff of soft tissue would 
undoubtedly place the facial nerve branches at risk due to 
uncontrolled diathermy dissection. Second, it would involve 
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Clinical Message

An extra-oral approach to the condyle and ramus of the mandible is 
described, which entails an extended Parotid incision. In highly 
selected indications, it permits oncologic resections without facial 
nerve damage or salivary contamination, with gratifying outcomes.

sacrifice of the mental nerve, producing anesthesia of half of the 
lip on the side of division. Finally, the cheek flap approach would 
entail a prominent scar across the median plane of the lower face, 
and risk salivary contamination. Thus, we modified the pre-
auricular approach, extended it sufficiently to give adequate 
exposure for a monobloc resection without visible facial scar, or 
injury to the facial nerve.
The hallmark of our approach was a direct and generous 
exposure of the lesion permitting oncologically sound 
monobloc resection. Moreover, all important masticatory 
muscle attachments as well as the inferior alveolar nerve were 
preserved. This allowed excellent occlusion and masticatory 
function, without any bony reconstruction, and preserved 
normal dental and lip sensation. Since the approach was entirely 
non-mucosal with no salivary contamination, oral feeding could 
be started soon after surgery. Finally, the aesthetic result was 
most gratifying, with normal contour and inconspicuous 
scarring.
Beyond doubt, the use of this approach must be highly selective. 
For routine exposure of the TMJ or for resection of benign 
pathologies [15] that can be removed in piece-meal fashion 
[16], fractures of the condyle [5, 17], ankylosis of TMJ [18], and 
the traditional pre-auricular approach would be optimal. 
However, in dealing with large malignant lesions in the area of 
the condyle and sub-condylar area [19] where safety of the facial 
nerve cannot be assured, our new extended approach should 
find considerable usefulness. Since considerable variation exists 

in the pattern of facial arborization [20, 21], the exact details 
would vary in each individual case. Finally, only a team familiar 
with parotid surgery and micro-neural repair must employ this 
approach.

Conclusion
All three cases, though rare, illustrate the usefulness of an 
approach that aims to protect the facial nerve while providing 
controlled access to the condyle, sub condylar area, ascending 
ramus of the mandible, and the deep and superior reaches of the 
parapharyngeal space for complex and uncommon malignant 
lesions. The completely extra-oral non-mucosal nature of the 
approach provided freedom from salivary contamination in a 
field studded with important neuro-vascular structures. Prompt 
healing permitted early oral feeds and radiation therapy.
We advocate this approach for its relative simplicity, extensive 
access for oncologically safe resections and cosmetically 
inconspicuous scarring – all without damage to the facial nerve.
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