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Objective: Retromolar trigone (RMT) is a rare loca-
tion for oral cavity cancers. RMT cancers are aggres-
sive malignancies that mostly present at an advanced
stage. In this study, we aimed to evaluate treatment
outcomes in patients who underwent initial radical
surgical resection and postoperative radiotherapy or
chemoradiotherapy with a diagnosis of primary RMT

squamous cell carcinoma in our institution.

Methods: The study included 20 primary RMT
tumor patients out of 191 oral cavity cancer cases
treated from January 2010 through December 2019.
We retrospectively analyzed treatment details, histo-
pathology reports, postoperative clinical course and
survival outcomes.

Results: The mean age at presentation was 59.4
years. Eighty percent of all patients were either stage
3 or stage 4. We performed mandibular resection in
14 patients (70%) and partial maxillectomy in eight
patients (40%). Nineteen patients (95%) underwent

Introduction

Recently, The American Head & Neck Surgery
Society reported the incidence of oral cavity can-
cers as 4.3 in 100,000 per year, with squamous cell
carcinoma (SCC) being the most common his-
tological type seen in more than 90% of all cases
(1, 2). Oral cavity has various subsites, namely, the
floor of mouth, the lower gum, the upper gum, the
oral tongue, the hard palate, the buccal mucosa and
the retromolar trigone (RMT) (3). RMT cancers
account for only 1.4% to 5.6% of all oral cavity
cancers (4, 5). While the clinical behavior of these
cancers vary depending on the affected subsite, the
surgical approaches and the reconstructive tech-
niques used are all unique although the mentioned

unilateral neck dissection. The incidence of metastatic
cervical lymph node was 13/20 (65%). Overall surviv-
al (OS) and disease-free survival (DFS) rates during
follow-up (mean 26.3 months) were 60% and 75%,
respectively. There was statistical significance between
presence of multilevel metastatic lymph nodes and
OS (p=0.013). DFS and OS of early stage and ad-
vanced stage groups were 100% vs 75% and 100%
vs 50%, respectively, with no statistical significance
(p=0.189 and p=0.084).

Conclusion: The survival of advanced stage RMT
cancer is poor despite appropriate treatment. Bone in-
volvement that necessitates resection is common due
to the proximity of the tumor to the mandible and the
maxilla. Multilevel positive cervical lymph nodes and
advanced stage are poor prognostic factors.
Keywords: Oral cavity, cancer, retromolar trigone,
surgery, survival

sites are only few millimeters apart. The RMT is
a triangular mucosal fold located posterior to the
last mandibular molar and bound laterally by the
ramus of the mandible and medially by the tem-
poral crest (6, 7). Although primary RMT cancers
are rare compared to those of the oral tongue and
floor of mouth (3-5), they can invade the mandi-
ble, the pterygoid muscles, the masticator space
and the infratemporal fossa with perineural and
lymphatic spread in early stages, causing a poor

prognosis (6, 8, 9).

There are various modalities used in the treatment
of RMT cancers, including surgical resection alone
(6, 10), radiotherapy (RT) alone (11-13), adjuvant
therapies RT or chemoradiotherapy (CRT) fol-


http://orcid.org/0000-0002-9590-1420
http://orcid.org/0000-0001-8544-6674

Demir and Oztiirk Yanagma.
]8 Retromolar Trigone Carcinoma

lowing surgery (6, 8,9, 13-15) or combined therapy using CRT
(16). RMT has a complex anatomy with proximity to many vital
structures, and any cancer in this location may possess an ag-
gressive behavior which makes the management of these tumors
a real challenge for head and neck surgeons. There is no consen-
sus on the standard management and the prognosis is still poor
despite appropriate treatment methods (3,5, 9). In the literature
review we found no study which addressed the treatment out-
comes of RMT cancers in Turkey, except a few case reports (17,
18). In this study, we aimed to present the treatment outcomes
and the prognostic factors in patients who underwent initial
radical surgical resection and postoperative RT or CRT with
the diagnosis of primary SCC of RMT at our institution.

Methods

In this retrospective study, we reviewed the data of the patients that
underwent surgical resection and postoperative adjuvant RT or
CRT as primary treatment with the diagnosis of RMT SCC at the
department of Otolaryngology and Head Neck Surgery, Uludag
University. Patients with oral cavity cancers who had secondary
RMT involvement or received RT or CRT as primary treatment
were excluded. Twenty patients out of 191 oral cavity cancer pa-
tients treated from January 2010 through December 2019 were
included in the study. The clinical information was retrieved from
the patients’ medical reports at the digital database of the hospital.

The data obtained from the patients’ files were assessed for fur-
ther analysis and data such as gender, age, presenting symp-
toms, details of surgical procedure, neck status, reconstruction
method, TNM classification and stage (according to 7 edition
of the AJCC), histopathological findings, postoperative clini-
cal course, oral intake and removal of tracheotomy tube, adju-
vant treatment, complications, follow-up duration, recurrence
and disease-free survival (DFS) and overall survival (OS) rates
were recorded. To assess clinical TNM staging, we requested
the computed tomography (CT) of neck, thorax and abdomen
in all patients before surgery. Finally, survival rates and clini-
cal variables were analyzed to explore any possible correlations.
We had obtained written informed consent from the patients at
their initial visit prior to treatment, and Ethical Committee of
Uludag University School of Medicine approved this retrospec-
tive study (December 2019/2019-21/11).

Statistical Analysis

Statistical analysis was performed using the Statistical Package
for Social Sciences version 21.0 (IBM SPSS Corp.; Armonk,
NY, USA). Normal distribution of the data was assessed by the
Shapiro Wilks Test. Since the data were normally distributed,

Main Points

* Retromolar trigone cancers are rare but highly aggressive malig-
nancies that mostly present at an advanced stage.

e Advanced tumor stage and existence of metastatic cervical
lymph nodes had negative impacts on survival.

* Surgery with negative surgical margins followed by RT or CRT
shows favorable outcomes at early stages.
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descriptive statistics are given as mean, standard deviation. The
descriptive analysis of the included cases and the association be-
tween independent variables and survival rates were calculated
by the Fischer’s exact and Fisher Freeman Halton tests. Survival
analysis was assessed by the log-rank test and carried out by Ka-
plan-Meier curves based on OS and DFS. A significance value
of 0.05 was used for all tests.

Results

There were 20 patients (15 males and five females) that had un-
dergone surgery for primary RMT cancer. Thus, RMT cancers
constituted approximately 10% (20/191) of all oral cavity cancer
cases treated at our clinic in the last decade. The mean age of
study population was 59.4 years (range, 27-76 years). The mean
follow-up time was 26.3 months (range, 1-82 months). Four pa-
tients were in the early stage and 16 patients in the late stages
according to histopathological reports. No patients had distant
metastasis diagnosed by preoperative radiological evaluation.
The clinical stages remained identical with pathological stages
in 18 patients (90%) but had progressed to an advanced stage in
two patients after final histopathological examinations. Patho-
logical TNM stages of the patients are shown in Table 1.

The extent of resections and neck dissections were determined
according to tumor size, depth, location, invasion and lymph
node status with the guidance of neck CT scans. In all patients
the surgical margins were evaluated by frozen section, and re-
section field was advanced until negative margins were achieved.
'The preferred approach to primary tumor was lip split incision
with composite resection in 14 patients, en-bloc tumor resection
with lip split incision in four patients and transoral resection
in two patients. We performed segmental mandibulectomy in
eight patients, marginal mandibulectomy in five patients, hemi-
mandibulectomy in one patient and no mandibular resection in
six patients. Partial maxillectomy was required in eight patients.
One patient had only partial maxillectomy. Among these pa-
tients eight had bone involvement confirmed by histopatholog-
ical examination. In one patient (T1 stage) we did not perform
neck dissection. All other patients underwent unilateral neck
dissection and the distribution was level 1-3 dissection in two
patients, level 1-4 dissection in nine patients, level 1-5 dissec-
tion in eight patients. None of the patients needed contralateral
neck dissection (Table 2).

There was no metastatic lymph node in seven (35%) patients.
Positive lymph node was found at single level in six patients
and multilevel positivity was reported in seven patients. Four
patients (20%) had occult lymph node metastasis that was not
clinically suspected before the surgery and underwent elective
neck dissection. In all patients, final pathology report confirmed
the margin-negative resection analysis similar to the frozen sec-
tion evaluation. The grade of the tumor was well-differentiated
in three, moderately differentiated in 11, poorly differentiated
in two and not available in four patients. Perineural infiltration
was present in seven patients. Reconstruction of the defect was
achieved by primary closure using skin grafts in five patients,
pectoralis major musculocutaneous flap in ten patients, an-
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terolateral thigh free musculocutaneous flap in three patients,
sternocleidomastoid muscle flap in one patient and temporalis
muscle flap with fascia in one patient (Table 2). In only two pa-
tients, mandibular reconstruction was performed using titanium
plates. In three patients, we observed local soft tissue infections
that were resolved by intravenous antibiotic treatment. Eight
patients underwent minor reoperations due to flap dehiscence,
necrosis or for scar removal.

'The mean time to oral intake and removal of nasogastric feeding
tube was 19.6 days (range, 6-52 days). In two patients, the gas-
trostomy tube was placed due to inadequate oral intake. Trache-
otomy tubes were removed in mean 14 days (range, 2-25 days).
One patient could be decannulated only after hyoid suspension
was performed on the 25" day.

After surgical intervention, adjuvant RT or CRT were giv-
en to high risk patients: Nine received adjuvant radiotherapy
alone, eight received adjuvant CRT. Three early-stage patients
did not receive adjuvant therapy. Adjuvant therapy was given
to advanced-stage patients who had cervical lymph node me-
tastasis with extracapsular extension, surgical margin positivity,
presence of perineural or perivascular infiltration or presence
of bone invasion. Recurrence was not seen in 13 (65%) out of
20 patients during the follow-up period. Three patients had lo-
coregional recurrence and four had distant metastasis. Of the
patients with local recurrence, two underwent salvage surgery
and one received chemotherapy. In all patients with distant me-
tastasis, the lung was the site of involvement and they received
chemotherapy. Two of these patients also had liver and intraab-
dominal lymph node involvements. Five patients died from the

Table 1. Distribution of patients by T and N classification based on
the 7 edition of the AJCC manual

T classification

N classification T1 T2 T3 T4 Total
NO 1 3 0 3 7
N1 1 0 2 1 4
N2 1 1 2 2 6
N3 0 0 1 2 3
Total 3 4 5 8 20

Table 2. Surgical procedures and reconstruction techniques in T stages

T

Bone resection

classification none = mm sm hm mx I-111 I-1IvV
T1 (n:3) 2 1 0 0 0 1 0
T2 (n: 4) 2 0 2 0 0 1 2
T3 (n: 5) 0 4 1 0 4 0 3
T4 (n: 8) 1 0 5 1 4 0 4
Total 5 5 8 1 8 2 9

Neck dissection (level)
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recurrence of the primary disease or associated conditions, but
other three patients died from unrelated medical causes. As a
result, the rate of DFS was found 75% (15/20) and that of OS
was found %60 (12/20) in our study population for an average
follow-up duration of 26 months (Figure 1).

Finally, we evaluated the possible correlation between DFS and
OS and risk factors such as tumor grade, perineural infiltration,
T stage, N status, extent of neck dissection, multilevel positive
lymph nodes. Tumor grade, perineural infiltration and T stage did
not show any correlation with survival rates. DFS ratio was 6/7
(85%) in patients with negative lymph node and 9/13 (69%) in
those with positive lymph node. OS ratio was 6/7 (85%) in pa-
tients with negative lymph node and 6/13 (46%) in those with
positive lymph node. There was a significant difference only be-
tween the presence of multilevel metastatic lymph nodes and OS
(p=0.013), which revealed poorer prognosis in these patients. As
we classified patients into two groups as early stage (stages 1 and
2) (n=4) and advanced stage (stages 3 and 4) (n=16) according to
the TNM staging, the final comparison was made between DFS
and OS in these subgroups. All four patients in the early stage
were alive (OS: 100%) on the closing day of the study, but un-
fortunately eight of the advanced stage patients 50% (8/16) died
in the follow-up period. Despite the manifest difference between
the DFS (100% vs 75%) and the OS (100% vs 50%) rates of the
early stage and advanced stage groups, the p value did not reach
significance (p=0.189 and p=0.084) (Figure 2). We attributed this

insignificance to the low number of the study population.

Discussion

Although primary SCC of the RMT is rare, these tumors gen-
erally present at an advanced stage because of their unique an-
atomical location (8, 9). Because they are seated at the junction
of the mandible, the alveolar arcus, the tonsillar pillar, the buccal
space, the masticator space, the base of the tongue or the palate,
they may easily invade all these structures simultaneously at an
early period (14). More importantly, since there is only a thin
mucosal barrier between the RMT tumor border and the un-
derlying bone, bone involvement is a common feature of these
tumors that upstage even small lesions to T'4 (10). All these fac-
tors may influence colleagues to underestimate the real extent of
the tumor in clinical examination and require further imaging
techniques to make true diagnosis. Tumor size is an important
determinant for T stage assessment in oral cavity cancers; how-

Reconstruction
I-v none PS PM FF ™ SCM
1 1 2 1 0 0
1 0 2 0 0 0
2 0 1 1 0 1
4 0 0 1 1 0
8 1 5 10 3 1 1

mm: marginal mandibulectomy; sm: segmental mandibulectomy; hm: hemimandibulectomy; mx: partial maxillectomy; PS: primary closure with skin graft; PM: pectoralis major;
musculocutaneous flap; FF: free musculocutaneous flap; TM: temporalis muscle flap; SCM: sternocleidomastoid muscle flap
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Figure 1. a, b. (a) Kaplan-Meier estimates of DFS and (b) OS rates for all patients. The rate of DFS was 75% and OS was 60%
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Figure 2. a, b. (a) Kaplan-Meier estimates of DFS and (b) OS rates for early stage and advanced stage patients. The DFES rates for early vs
advanced stage patients were 100% vs 75%, respectively, and OS rates for early vs advances stage patients were 100% vs 50%, respectively

ever, it is not predictive for the depth of invasion and prognosis,

especially in RMT cancers.

Unfortunately, most of the RMT tumors reported in the literature
were advanced at presentation. Rizvi et al. (9), evaluating the out-
comes of primary SCC of the RMT in a cohort study, reported
that nearly 56% of the patients were at an advanced stage (stages
3 and 4). Similarly, the advanced stage patients constituted 62%
of all patients treated for RMT cancer in the study of Hao et al.
(14). Hitchcock et al. (13) analyzed the treatment outcomes of
110 patients who received radiotherapy alone or RT combined
with surgery. They pointed out that almost 72% of their study
group was at an advanced stage. Bayman et al. (12) conducted a
study with a selective group of RMT cancer patients who were
not suitable for surgery and showed no evidence of metastatic

disease. These patients received definitive radiotherapy for treat-
ment. The authors reported a 49% rate of advanced stage patients
even in this specific population. In the study of Mendenhall et
al. (15), 72 of the patients (73%) were at stage 3 or 4 among
the 99 patients treated for RMT cancer either with RT alone or
RT combined with surgery. In a study from Japan (6), patients at
stages 3 and 4 accounted for almost 69% of all the treated RMT
cancer cases. In our study, 16 patients (80%) were at an advanced
stage, a finding consistent with the current literature pointing that
patients with RMT cancer either typically present to clinics at an
advanced stage or are reported to be at an advanced stage by final
histopathological examination results.

The impact of the stage on survival was evaluated in the previous
studies. Farhood et al. (3) aimed to assess the mortality rates in
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oral cavity carcinomas based on subsites by using Surveillance,
Epidemiology and End Results (SEER) program 9 database.
They concluded that cause-specific mortality increased by stage
and by not receiving surgery and radiation despite any certain
subsite. Rizvi et al. (9) reported an OS rate of 38% at the end
of 36-month of follow-up and mentioned that advanced stage
showed significantly (p<0.001) bad impact on survival. Nishi et
al. (6) pointed out that the rate of 3-year survival was 59.8%
and DFS rate was 59.7% in their study population, and sur-
vival rates decreased with stage, but without significance; stage
1-100%, stage 2-80%, stage 3-40% and stage 4-49.2%. In their
study which evaluated the outcomes of radical surgery and adju-
vant radiotherapy in patients with locally advanced RMT cancer
Deo et al. (8) found OS and DFS rates as 71% and 64%, re-
spectively. Similarly, Hao et al. (14) reported 5-year survival rate
of 60.6% in all stages together and that this rate dramatically
decreased to 43.6% in stage 4 patients, especially in those with
masticator space and/or infratemporal fossa involvement. In our
study, we also found that DFS and OS were much lower for
patients at advanced stage compared to early stage without sig-
nificance. We did not find a significant p value between groups
despite big survival difference. This finding may be related with
the small sample size in this study.

The prognosis in patients with RMT cancer also greatly depends
on the status of the cervical lymph node, as well as the stage of
the tumor. Nishi et al. (6) reported that 19 of their 39 patients
(48.7%) were found to have lymph node metastatic disease in
histopathologic evaluation. In addition, they showed that there
was significant (p=0.0001) difference at 3-year survival rates
between patients with (n=19) or without (n=20) pathologically
positive cervical lymph node; 24% vs 86.4%, respectively. In the
study of Deo et al. (8), cervical lymph node involvement rate
was reported as 50% (21/42).'The distribution of positive lymph
nodes was only level I in 31% of the patients (13/42) and level
I-1I in 19% of the patients (8/42). The 3-year DFS rates in pa-
tients with pathological node positive and negative were 61%
and 92%, respectively. In a large cohort study using SEER da-
tabase Rizvi et al. (9) found the incidence of regional node me-
tastasis in RIMT cancer as 39.5% and significant correlation of
nodal disease with both OS and DFS. In our study population,
65% (13/20) of the patients were found to have positive nodal
metastasis in histopathologic examination. These positive nodes
were found at level I in four patients, at level II in 11 patients, at
level III in three patients and at level IV in three patients. Sim-
ilar to the literature, we also found that the rate of OS patients
with positive lymph nodes was lower compared to the patients
with negative lymph node; 46% vs 85%, respectively. In seven
patients there was multilevel involvement of lymph nodes. We
found a significant correlation between the multilevel cervical
node positivity and OS (p=0.013). Those patients with multilev-
el metastatic lymph node involvement showed worse prognosis.

Tumor grade has also been evaluated as a risk factor for survival
in RMT cancer patients. The prognosis of patients with poorly
differentiated oral cavity cancer was found worse in a cohort
study of Farhood et al. (3). The majority of patients (76.2%) with
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RMT cancer had well-differentiated tumors in the study of Deo
et al. (8), but the authors did not mention its impact on survival.
Nishi et al. (6) found that most of RMT cancer patients showed
moderately differentiated carcinoma in histopathologic evalua-
tion. The authors did not report about the correlation between
prognosis and tumor grade. Similarly, in our study most of the
patients had moderately differentiated tumors with no relation
to survival. In the literature, mandibular involvement in RMT
tumors was reported as high as 14% to 75% (8,19). Hao et al.
(14) assessed the rate of bone invasion in 50 patients treated
for RMT cancer and found that 17 of these patients (34%) had
either mandible or maxilla involvement. In their study, Deo et al.
(8) documented the rate of mandibular and maxillary invasion as
47% and 12%, respectively. In our study, of the 15 patients that
underwent either mandibulectomy or maxillectomy or both,
bone invasion was confirmed by histopathological examination
in eight patients with an overall bone involvement rate of 40%.

The clinical characteristics of RMT tumors are unique com-
pared to other subsites because they possess early invasion to
deeper structures, such as the mandible, the masticator space,
the lingual nerve or the pterygoid muscles, regardless of superfi-
cial tumor size. The diameter does not reflect the actual volume
of these tumors. All these properties of RMT tumors lead to
increased mortality and low local control rates. Although they
constitute a small part of all oral cavity cancers, their prognosis
is poor, especially at later stages.

Conclusion

In this study we found that appropriate surgery with negative
surgical margins followed by RT or CRT showed favorable out-
comes at early stages. Advanced tumor stage and existence of
metastatic cervical lymph nodes had negative impacts on sur-
vival. This is the first study from Turkey reporting the treatment
outcomes and the prognostic factors in patients with primary
RMT cancer. Since the population of the presented study is rel-
atively small, we intend to conduct further multi-center cohort
studies to better delineate other prognostic factors and under-
stand the clinical behavior of these rare tumors.
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