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Abstract Squamous cell carcinoma of oral cavity has a

high prevalence in our region. Upper alveolar cancers are

uncommon but present with locally advanced disease

extending to infra temporal fossa. The outcome of treat-

ment in these tumors is poor. Surgery followed by adjuvant

therapy is the mainstay of treatment. We are presenting a

retrospective analysis of outcome of treatment in 20

patients with locally advanced (T4b) upper alveolar car-

cinoma treated by infra-structure maxillectomy with com-

partment resection of infra-temporal fossa and neck

dissection followed by adjuvant radiotherapy or

radiotherapy with chemotherapy. Study period was from

2013 to 2018. Minimum follow up was 12 months and

mean follow up 30 months. 12 patients are alive and dis-

ease free, 6 patients had local recurrence and 2 patients had

regional recurrence with one having pulmonary metastasis.

We observed that positive or close margins (\ 5 mm after

formalin fixation) predisposed to early recurrence. Erosion

of pterygoid plates was a poor prognostic factor. Cervical

lymph node metastasis occurred late in disease, but carried

poor prognosis. Compartment resection of infra temporal

fossa gave better outcome compared to other studies which

reported outcome of treatment in upper alveolar cancers.

Keywords Squamous cell carcinoma � Upper alveolus �
Infra-temporal fossa � Resection margins �
Local recurrence � Infra-structure maxillectomy �
Compartment resection

Introduction

Head and neck cancer is the sixth most prevalent cancer

across the globe. However, in our country, head and neck

malignancies account for 30% of all malignancies. 50% of

the head and neck cancers in our region are oral cancers

particularly among women [1]. Among them, upper alve-

olar cancers are relatively uncommon. Majority of these

patients present with locally advanced disease extending to

infra-temporal fossa. Surgery which is the treatment of

choice is challenging in such patients, when the mandible

and orbital floor are preserved. This is due to limited

exposure and access, vascularity and spread along the

muscles of mastication. Inadequate margins of resection

predispose to early recurrence [2–6]. Infra temporal fossa

was considered inoperable until recently and very few
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surgeons venture into this area even now. Compartment

resection of masticator muscles in patients with infra-

temporal fossa disease has improved the oncological out-

come in such patients. [7–9] We are presenting the out-

come in 20 cases of locally advanced upper alveolar

squamous cell carcinoma extending to infra-temporal

fossa, who underwent infra-structure maxillectomy with

compartment resection of infra-temporal fossa and supra-

omohyoid neck dissection followed by adjuvant treatment

in our hospital—tertiary care hospital in rural area,

between 2013 and 2018. All patients in our series had

minimum follow up of 1 year.

Objectives

• To document the outcome of surgery in locally

advanced squamous cell carcinoma of upper alveolus

extending to infra-temporal fossa.

• To correlate the outcome with margins of resection in

infra-temporal fossa.

Methodology

This study involved retrospective analysis of case sheets

and histopathology reports of 20 patients diagnosed and

treated for locally advanced upper alveolar carcinoma

extending to infra-temporal fossa from June 2013 to July

2018 in our institution. All these patients were staged T4b

due to involvement of infra-temporal fossa (Figs. 1, 2). All

patients underwent infrastructure maxillectomy with coro-

noidectomy and compartment resection of infra-temporal

fossa along with a supra-omohyoid neck dissection (Fig. 3)

and reconstruction. Three of these patients underwent

marginal mandibulectomy and two patients underwent

segmental mandibulectomy to have adequate access for

disease clearance. All patients underwent postoperative

adjuvant treatment in form of radiotherapy or chemotherapy

with radiotherapy. Post-operative chemotherapy with

radiotherapy was given to those patients who had positive or

close margins or extra-nodal spread from metastatic lymph

node or multiple metastatic lymph nodes. The mean follow

up period was 30 months and minimum follow up was

12 months. The medical case records were analysed for

depth of invasion, bone erosion, lymph node metastasis,

margins of resection particularly in infra-temporal fossa,

loco-regional control and disease free survival. Documen-

tation of all adverse factors on histopathological examina-

tion of the resected specimen was done in patients who had

recurrence in order to implicate the histopathological fac-

tors that predispose to recurrence.

Results

In our series of 20 patients 16 were females and 4 males.

The most common age group in our study was

60–70 years. All patients were found to have invasive

squamous carcinoma extending to muscles of mastication

in infratemporal fossa on imaging and histopathological

examination. In all patients depth of invasion was more

than 5 mm. In 2 patients depth of invasion was 10 mm and

tumor was eroding the pterygoid plates. The margins of

resection were clear ([ 5 mm after formalin fixation) in

12 patients. However the superior margin was positive in

one patient and there were dysplastic changes in the

superior margin in two patients. The posterior margin of

resection was positive in two patients. Superior margin was

close (\ 5 mm) in 2 patients. All patients were found have

bone erosion in upper alveolus on histopathology. 3

patients were found to have metastatic lymph nodes in

submandibular region. 2 of them had 2 metastatic nodes

each and 1patient had a single metastatic lymph node.

None of them had extra-nodal spread.

In our series of 20 patients 12 patients are alive and

disease free after a mean follow up of 30 months and a

minimum follow up of 12 months. 6 patients had local

Fig. 1 Pre-operative

photographs showing primary

tumour in 2 different patients
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recurrence. Among them, 2 patients who recurred 4 months

after treatment, died due to disease. 2 patients are receiving

palliative chemotherapy and 1 patient defaulted after

recurrence. 4 recurrences documented above were between

10 and 14 months after completion of treatment. Among

them, 1 patient died due to local recurrence. 1 patient died

due to lymph node and pulmonary metastasis. 1 patient

died due to cerebro-vascular accident (Fig. 4).

Among the 6 patients who recurred locally, 5 patients

had close margins i.e. less than 5 mm following formalin

fixation and 1 patient who had early recurrence had posi-

tive superior margin in infra-temporal fossa and pterygoid

plate erosion with depth of invasion[ 10 mm. Among

patients with close margins, 2 had dysplastic changes at

superior margin of resection. All these 5 patients with close

margins also had depth of invasion varying between 8 and

10 mm and 1 patient had pterygoid plate erosion. Only 2

patients among these recurrences had metastatic lymph

nodes at level I and were staged pT4bN2bM0 (Table 1).

In our series among the 4 patients with lymph node

metastasis, 2 patients recurred. Among 3 patients who had

pterygoid plate involvement on histopathology, 2 recurred

(Table 2-survival statistics).

Fig. 2 Pre-operative CT scans

showing erosion of upper

alveolus and extension to infra-

temporal fossa in 2 different

patients

Fig. 3 Infra structure

maxillectomy with

coronoidectomy and

compartment resection of infra-

temporal fossa, preserving

mandible and orbital floor in 2

different patients

Fig. 4 Survival curve. All deaths occurred within 20 months of

follow up but the median survival time was 19 months
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Discussion

Oral cancer has a high prevalence in our region (about 15%

of all cancers), particularly among women [1]. This is due

to the addiction to tobacco quid among women in this

region. Upper alveolar cancers are relatively rare,

accounting for 7% of oral cancers in our institution. Similar

incidence has been observed in other studies [2–4].

However, majority of these patients (77%) presented with

locally advanced disease extending to muscles of masti-

cation in infra temporal fossa and were staged T4b. This

could be due to lack of awareness and poor socio economic

condition in this region. Other studies in Asia have also

observed that upper alveolar squamous cell carcinoma is

aggressive disease and a large proportion of patients pre-

sent with locally advanced tumour [3–5].

Table 1 Local recurrences (n = 6)

Time of recurrence

after treatment

Clinical Staging

at presentation

Margins of resection Lymph node metastasis

on histopathology

(Level Ib)

10 months T4aN1M0 Close posterior margin (2 mm) Present

14 months T4aN1M0 Close superior margin (4 mm) Present

6 months T4aN0M0 Close superior margin (2 mm) Absent

14 months T4aN0M0 Close superior margin (dysplastic) Absent

15 months T4aN1M0 Close superior margin (4 mm) Absent

4 months T4aN0M0 Positive superior margin Absent

Table 2 Survival statistics

Time Status Cumulative proportion surviving at the time N of cumulative

events

N of remaining

cases
Estimate Std. error

1 4.000 1.00 .944 .054 1 17

2 6.000 1.00 .889 .074 2 16

3 10.000 1.00 .833 .088 3 15

4 11.000 .00 – – 3 14

5 12.000 .00 – – 3 13

6 14.000 1.00 – – 4 12

7 14.000 1.00 .705 .112 5 11

8 14.000 .00 – – 5 10

9 18.000 .00 – – 5 9

10 20.000 1.00 .627 .124 6 8

11 20.000 .00 – – 6 7

12 22.000 .00 – – 6 6

13 26.000 .00 – – 6 5

14 28.000 .00 – – 6 4

15 36.000 .00 – – 6 3

16 40.000 .00 – – 6 2

17 60.000 .00 – – 6 1

18 60.000 .00 – – 6 0

Meana Median

Estimate Std. error 95% CI Estimate Std. error 95% CI

Lower bound Upper bound Lower bound Upper bound

Means and medians for survival time

42.080 5.893 30.529 53.631 – – – –

aEstimation is limited to the largest survival time if it is censored

Mean survival time 42.08 Months with 95% confidence interval (30.529–53.631)
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Locally advanced disease extending to infra temporal

fossa was considered inoperable till the last decade. This

was due to difficult access, troublesome bleeding and

positive margins in muscles of mastication. Compartment

resection facilitates resection of muscles of mastication en-

bloc [8–10]. In our series only patients with disease till the

lateral pterygoid (on imaging) underwent compartment

resection. 3 patients were found to have erosion of ptery-

goid plate and 2 patients among them recurred. Other

studies have also observed that involvement of infra-tem-

poral fossa above lateral pterygoid muscle carries poor

prognosis [2, 3, 9]. In our study positive or close margins of

resection carried poor prognosis [5, 6]. Out of 7 patients

who had margins\ 5 mm after formalin fixation, 5 had

local recurrence. In our series, only superior or posterior

margins were found to be close. Patients in our study were

staged T4b only because they had erosion of upper alveolus

and disease extending to muscles of mastication in infra-

temporal fossa. However, patients who had disease

extending above lateral pterygoid muscle on imaging were

excluded from the study. Following compartment resection

of infra-temporal fossa, we observed loco regional control

in 60% of patients. Patients with pterygoid plate erosion on

histopathology recurred early. Other local recurrences were

observed within 18 months after completion of treatment.

Other studies have observed 5 year survival varying

between 20 and 49% in upper alveolar malignancies [2–6].

The better loco- regional control in our series (60%) could

be due to the fact that majority of patients had disease

below the lateral pterygoid muscle and all patients under-

went compartment resection of infra-temporal fossa. All

these patients had well differentiated squamous carcinoma.

Aggressive resection of the tumor along with entire com-

partment of muscles of mastication may result in better

loco-regional control. Other studies have also observed

better control with surgery having adequate margins fol-

lowed by adjuvant treatment. [3–5, 11] In our series lymph

node metastasis was seen only in 15% of patients. This was

in contrast with observations made by other authors where

cervical lymph node metastasis was found to be higher

[3–5, 11]. This could be because patients in our series had

well differentiated carcinoma and had higher stage of dis-

ease owing to involvement of muscles of mastication

though the tumor volume was less. However, patients

having cervical lymph node metastasis in our series had

early recurrence.

Conclusion

Upper alveolar tumors are uncommon and usually present

with advanced disease due to extension into infra-tem-

poral fossa. Anteriorly placed tumors have a better

prognosis than posteriorly situated tumors. Other factors

which are associated with poor prognosis are positive

margins and lymph node metastasis. Adequate margins of

resection of primary tumor along with compartment

resection of muscles of mastication improves loco-re-

gional control.
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