Original Article - Retrospective Study

Locally Advanced Oral Tongue Cancer: Is Organ Preservation a
Safe Option in Resource-Limited High-Volume Setting?
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Background: Oral tongue is found to be the most common intraoral subsite with worse prognosis despite the use of multimodality treatments.
Extensive resections have resulted in loss of form and function of tongue in advanced tumors. The objective of the study was to analyze the
role of induction chemotherapy (IC) in intermediate to advanced staged oral tongue cancer for organ preservation and survival outcome in
a developing country. Materials and Methods: The records of oral tongue cancer patients treated from 2007 to 2016 were retrospectively
analyzed. Results: Eighty-one oral tongue cancer patients with advanced stage were treated using induction arm in 10 years. The median
follow-up was 24 months with 3- and 5-year survival of 77% and 58%, respectively. IC has an overall response in 87% of the patients at primary
site. The chemotherapy has completely resolved the nodal disease in 17% of the patients, but 23% of the patients had failed to respond. Only
21% of the patients received reconstruction using local or regional flaps. Conclusion: IC has shown encouraging results in advanced staged
oral tongue cancers with function preservation and improved survival outcome in less privileged high-volume centers.
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INTRODUCTION

Head-and-neck cancers are on the rising trend in third world
countries and account for more than 550,000 cases diagnosed
annually with a male-to-female ratio rising to 4:1.01%
Conventionally advanced oral cancers have been treated with
surgery followed by postoperative adjuvant radiation with or
without chemotherapy based on adverse histopathological
features. A major apprehension in this regard is excessive
loss of tissue following surgery which translates into loss of
function.®! Oral tongue has two vital functions, namely speech
and swallowing. If a large part of oral tongue is removed, this
leads to impairment of these functions.™ Oral tongue is found
to be the most common intraoral subsite with worse prognosis
despite the use of multimodality treatments.” Locoregional
recurrences (30%) and distant metastasis (25%) have still
remained challenging with a dismal 5-year survival (50%).1%7
Many studies have shown promising results based on response
to induction chemotherapy (IC) with an objective to increase
overall and disease-free survival (DFS).B'% Although multiple
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trials afterward have not depicted expected results in terms
of overall survival, the interest in using the induction arm
as modality of treatment has resurfaced by studies in recent
times.['""'®) The aim of this study was to report the survival
outcome in intermediate to advanced oral tongue cancer
patients using IC followed by surgery and postoperative
adjuvant treatment with effective tissue preservation.

MareriaLs AND METHODS

The retrospective records of 100 patients treated at a tertiary
cancer hospital and research center, Lahore, Pakistan, from
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2007 to 2016 have been analyzed. The inclusion criteria
were previously untreated, biopsy-proven, and clinically
intermediate to advanced staged (Stages 1I-1V) oral tongue
squamous cell carcinoma. Those with incomplete medical
record, lost to follow-up, and not completing treatment due to
chemotherapy-related toxicity were excluded. The study has
finally enrolled Eighty one (81) patients who were evaluated in
amultidisciplinary tumor board setting. The diagnostic workup
included history, physical examination, dental radiographs
such as orthopantomogram, contrast-enhanced magnetic
resonance imaging (MRI), chest X-ray, and baseline blood
investigations. The study was granted permission from the
institutional review board.

Treatment protocol

The eligible candidates received two cycles of IC followed
by surgery and adjuvant treatment based on histopathological
features. IC regimen consisted of two-drug combination:
intravenous gemcitabine (1000 mg/m?) on days 1 and
8 and cisplatin (75 mg/m?) on day 1. The response to
therapy (assessed in terms of reduction in tumor size and
nodal disease) was measured by repeat MRI 2 weeks after
completion of the last cycle and surgery performed within
4—6 weeks of IC. The patients who were nonresponders
(no change or increase in size after two cycles of chemotherapy
assessed by MRI) to chemotherapy were subjected to surgical
resection followed by adjuvant treatment. The surgical
treatment comprised partial glossectomy and neck dissection
(Level 1-3) with flap reconstruction reserved only for those
with loss of more than 30% of tongue musculature. The extent
of resection was determined by clinical tumor palpation
reinforced by postinduction MRI for tumor delineation.
Following surgery, adjuvant treatment was offered based on
adverse features (close or positive margins, extracapsular
extension, multiple levels of nodal involvement, poor grade,
and perineural or lymphovascular invasion). The response
to IC was categorized into three groups and assessed on the
final histopathology with no residual disease as complete
responders, microscopic disease with reduction in size as
major responders, and gross disease (minimal change in size)
as partial responders. Response in the neck was categorized
as responders (NO from N+) or nonresponders (N + from
N+).

Statistical analysis

SPSS software (version 23.0; SPSS, Chicago, IL, USA) was
used for statistical analysis of the data. Mean + standard
deviation (SD) was used for continuous variables, whereas
frequencies and percentages were used for categorical
variables. A paired ¢-test was used to check the mean
difference between pre- and posttreatment tumor sizes. The
Kaplan—Meier method was used to estimate survival as a
function of time, and survival differences were analyzed by
the log-rank test. Statistical significance was defined as a
two-tailed P = 0.05.

Table 1: Baseline patients’ characteristics

Variables Categories Total, n* (%)
Age (years) Mean+SD 49.15+12.70
Sex Male 45 (55.6)
Female 36 (44.4)
Risk factors No 49 (60.5)
Yes 32 (39.5)
Grade Poor 10 (12.3)
Moderate 39 (48.1)
Well 32(39.5)
Neck dissection Bilateral 17 (21.0)
Ipsilateral 64 (79.0)
PNI No 68 (84.0)
Yes 13 (16.0)
LVI No 79 (97.5)
Yes 2(2.5)
ENE NA 1(1.2)
No 78 (96.3)
Yes 2(2.5)
Status Alive 58(72)
Death 23 (28)
Cause of death Primary disease 22 (95.6)
Other cause 1(4.4)
Recurrence No 56 (69.1)
Yes 25(30.9)
Site of recurrence Local 10 (40.0)
Locoregional 6 (24.0)
Regional 6 (24.0)
Distant 3(12.0)

*81. SD=Standard deviation; PNI=Perineural invasion;
LVI=Lymphovascular invasion; ENE=Extranodal extension; NA=Not
available

ResuLts

Table 1 represents the baseline descriptions of 81 oral
tongue squamous cell carcinoma patients, with a mean
age of 49.10 + 13.04 years. There were 45 male and
36 female patients, and majority of them (60%) had a risk
factor in the form of smoking, betel nut, and snuff dipping.
Histopathology showed most of the cases to be either well
or moderately differentiated, but poor differentiation has
shown an adverse impact on survival. Ipsilateral neck
dissection (Level 1-3) was performed in 64 (79%) patients,
whereas 17 (21%) underwent bilateral neck dissection.
The reason for bilateral neck dissection was the tumor
crossing the midline in the preinduction period. During
the last follow-up, 58 (72%) patients are alive, whereas
23 (28%) have died mostly of the primary disease. Only one
patient has died of cardiac disease (myocardial infarction).
Recurrence was reported in 31% of the patients. The most
common pattern of failure was locoregional (88%), whereas
only three patients had encountered a distant spread of the
disease. No treatment-related deaths occurred. Hematological
G3/G4 toxicity included neutropenia (13%/7%) and
thrombocytopenia (5%/0%). The nonhematological toxicity
observed (nausea, vomiting, and diarrhea) was only G1/G2.
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Preinduction characteristics

Table 2 shows preinduction patients’ characteristics. The
tumor, node, metastasis (TNM) classification showed that
20 (25%) had Stage II disease, 31 (38%) had Stage III
disease, and 29 (36%) had Stage IV disease. The T category
presented 4 (5%) patients to be T1, 35 (43%) patients to be
T2, 31 (38%) patients to be T3, and 11 (14%) to be T4. The
mean pretreatment tumor size was found to be 3.96 + 1.10.
Nodal staging has been further categorized into NO 46 (57%)
and N+ 35 (43%).

Postinduction characteristics

Table 3 shows postinduction and surgery patients’ characteristics.
The mean postinduction tumor size was 2.33 + 1.03. The TNM
staging showed that 12 (15%) patients had Stage 0 (TONOMO),
27 (33%) had Stage I, 7 (9%) had Stage II, 18 (22%) had Stage
11, and 17 (21%) had Stage IV disease. The T category has
also shown a significant drift toward size reduction. Among
them, there were 10 (12%) TO, 25 (31%) T1, 24 (30%) T2,
21(26%) T3, and 1 (1%) T4 patients. The N category has been
NO 53 (65%) and N+ 28 (35%).

The mean nodal yield was found to be 55.90 + 26.79, whereas
the mean depth of invasion was 7.21 + 5.22. The mean
tumor size observed postsurgery was 1.77 + 1.37. There
was a statistical significant mean difference in pretreatment
tumor size (M = 3.96, SD = 1.10) and posttreatment tumor
size (M =2.33, SD =1.03), P=0.001 [Table 4].

Discussion

IC has a documented role in reducing the risk of micrometastasis
and thus increasing progression-free and overall survival.
Further, it can also predict the tumor’s sensitivity to
chemotherapy and helps differentiate the patients who
can actually benefit from chemotherapy in the future or
need radical surgery. Traditionally, IC using cisplatin
(100 mg/m? on day 1) and fluorouracil (1000 mg/m? per day
as continuous infusion for 5 days) has been the commonly
used combination (plus fluorouracil [PF]) with potential
benefit as indicated by meta-analysis of chemotherapy in
head-and-neck cancer meta-analysis. The introduction of taxanes
in PF regimen Taxanes, Platinum and 5-Fluorouracil (TPF)
has shown a significant decrease in locoregional and distant
failure documented by Blanchard et al."1 IC can also result in
cytoreduction of gross tumors creating window for operability
when surgery is otherwise more devastating. The concept of
organ preservation (larynx) using IC was later introduced by
VETERANS trial showing no survival difference but larynx
preservation in 64% of the patients. The concept was further
strengthened by EORTC trial with larynx preservation rate of
42% at 3 years. A series of trials afterward such as RTOG 9111,
GORTEC 2002001, and TAX 324 have concluded that TPF have
arole in functional larynx preservation. Several meta-analyses
have demonstrated a decreased distant metastatic rate of
about 7% and better progression-free survival in IC arm when
compared with concurrent chemoradiotherapy (CRT).['>17-1%)

Table 2: Pretreatment patients’ characteristics

Variables Categories Total, n* (%)
Pretreatment tumor size (cm) Mean+SD 3.96+1.10
Neoadjuvant chemotherapy cycles Mean+SD 2.49+0.65
T 1 4(5)
2 35(43)
3 31(38)
4 11 (14)
cN 0 46 (57)
1 24 (30)
2 11 (13)
cS 1 1(1)
2 20 (25)
3 31(38)
4 29 (36)

*81. SD=Standard deviation

Table 3: Posttreatment patients’ characteristics

Variables Categories Total, n* (%)
Posttreatment tumor size (cm) Mean+SD 2.33£1.03
Postsurgery tumor size (cm) Mean+SD 1.77£1.37
Closest margin (mm) Mean+SD 3.74+2.93
Nodes removed Mean+SD 55.90+26.79
DOI (mm) Mean+SD 7.21£5.22
Pt 0 10 (12)

1 25(31)

2 24 (30)

3 21 (26)

4 1(1)
PN 0 53 (65)

1 11 (14)

2 17 (21)
PS 0 12 (15)

1 27 (33)

2 7(09)

3 18 (22)

4 17 (21)

DOI=Depth of invasion; SD=Standard deviation; Pt=Pathological tumor
size; PS=Pathological stage; PN=Pathological nodal size

Table 4: Mean difference of tumor size after induction
chemotherapy

Variables

Pre- and posttreatment
tumor size (cm)
SD=Standard deviation

Categories Total P
Mean difference+SD 1.63+1.11 0.001

Benasso et al. have performed a trial inducting gemcitabine as a
part of alternating regimen to traditional cisplatin—5-fluorouracil
combination in Stage IV head-and-neck tumors. The
results have shown a complete response rate of 72% as
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compared to 42% of the PF arm with an additional benefit of
radiosensitization at the cost of Grade III and IV toxicities.
Later, he reported low toxicity by reduced doses without
affecting the survival.[2*2!]

Our hospital is among the few cancer centers in the country
where we treat about 500 head-and-neck cancer patients a
year with more than 200 patients treated by surgery with
curative intent. This high volume combined with limited
resources has put many restraints in terms of providing
prolonged hospital stay, extensive reconstructive options,
and financial cost. Based on our hospital’s retrospective
experience with the use of gemcitabine and cisplatin as an
induction protocol in 2006, we have reported promising
results in terms of overall response (86%) and low toxicity.*?!
Previous literature was more focused to address the role of IC
in oral cavity and oropharyngeal cancers combined without
taking into consideration the different entities of oral cavity
tumors (human papillomavirus [HPV]— and treated primarily
by surgery) and oropharynx (HPV + and treated primarily
by radiation).[! The primary purpose of incorporating
induction arm in our patients was to reduce the bulk of the
disease followed by surgical resection without compromising
much of the tongue musculature to maintain its form and
function. The major concern was to look for safety margins
and impact of IC on overall and DFS. The IC has resulted in
complete resolution of tumor at primary site in 13% of the
patients (complete responders), whereas 75% have shown
major response. Only 12% have shown partial response in the
final histopathology [Table 5].

In our study, with a median follow-up of 24 months, the 3- and
5-year survival was 77% and 58%, respectively [Figure 1]. The
3-and 5-year DFS was 68% and 62%, respectively [Figure 2].
The mean time to recurrence was 9 months, and 80% of the
recurrences have been observed within 12 months of the
completion of the treatment. The survival of oral tongue
cancer patients has been reported to be poor (26%—40%) in
intermediate to advanced staged (Stage III and 1V) disease
with conventional treatment modalities (surgery followed by
CRT in operable or CRT upfront for inoperable tumors).24%!

In general, the accepted criteria for oral tongue reconstruction
is loss of more than 40% of tongue tissue, associated
involvement of the floor of the mouth, and risk of orocervical
communication following tumor resection in advanced tumors.
There have been no randomized trials comparing flap versus no
flap reconstruction. Functional outcomes are good following
surgery irrespective of reconstructive method in smaller
resections.

Table 5: Response to chemotherapy

Response to induction chemotherapy n (%) Recurrences (%)
Complete responders 10 (13) 2(20)
Major responders 61 (75) 15 (28)
Partial responders 10 (12) 6 (60)

The cytoreduction of tumor volume has not been circumferentially
uniform. It was important to know the margin status postsurgery
and its impact on prognosis. The data showed margins to be
clear in 22 (27%), close in 38 (47%), and involved in 21 (26%)

rSurvival Function
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Overall Survival Proportion
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Figure 1: Overall survival
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Figure 2: Disease-free survival
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Figure 3: Overall survival graph (margin status)
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Table 6: Margin status and recurrences

Margin status (mm) n (%) Recurrences (%)
Clear (>5) 22 (27) 5(22)
Close (2-5) 38 (47) 5(13)
Involved (<1) 21 (26) 8 (38)

patients [Table 6]. Among those with close margins, 5 (22%)
patients developed local recurrence which is not different from
the ones with clear margins. Local recurrence with poor survival
outcome [Figure 3] has found to be a concerning factor in those
with involved margins where 8 (38%) patients have failed. The
rate of occult metastasis was 10% (n = 8) where patients were
NO before the treatment, but histopathology showed occult
nodal disease (N+). The chemotherapy has completely resolved
the nodal disease in 14 (17%) patients, but on the other hand,
19 (23%) patients have shown persistent nodal disease (N+)
despite showing reduction in primary tumor size post-IC.
Almost 50% of these patients had high nodal disease volume,
and half of them have encountered regional failure. All the
patients who have shown complete nodal response were the
ones with low-volume nodal disease.

Of all 13 regional recurrences, 10 (77%) occur in those
patients who were node positive (N+) before the start of
induction therapy, and among them, 50% had more than one
node involved before treatment. In our series, only 22 patients
were categorized as T2 and above after completion of IC.
These were reconstructed using free or regional flaps. The
modification of extent of surgery not resulting in larger defects
has been a subject of interest in the future for these resectable
intermediate to advanced staged tumors. Keeping in view the
dynamic nature of tongue musculature, this approach may
result in avoidance of reconstruction using nonsensate free flap
without compromising speech dysfunction. Obviously, these
patients return to intelligible speech and swallowing function
but with prolonged rehabilitation.

Our study has several limiting factors. First, the prospective
comparative study using surgery followed by radiation in the
same subset of patients is missing. Second, biomarkers need
to be identified to select the subset of patient respondents to
chemotherapy. Third, this approach needs further validation
in clinical trials.

CoNncLusIioN

IC has shown promising results in locally advanced low
nodal volume intermediate to advanced staged oral tongue
cancer with functional tongue preservation and improved
overall survival. The reduction in tumor volume is more
significant at primary site, but the response at high-volume
nodal disease has been dismal. Our study has recommended
the selected group of patients who can benefit from induction
arm for functional and survival outcome in less privileged
high-volume centers.
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