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Introduction
Buccal mucosal cancers  (CaBM) are 
prevalent in India, primarily associated with 
etiological risk factors such as tobacco, 
alcohol, betel quid chewing, and infection 
with human papilloma virus and having 
poor survival.[1]

Although surgery/radiation/chemotherapy 
are effective methods of treatment, 
most CaBM are diagnosed late, where 
neoadjuvant chemotherapy followed by 
surgery is often the choice of treatment 
of locally advanced, unresectable disease, 
to reduce the tumor size for successful 
resection and improved outcomes.[2]

Several studies have demonstrated 
the efficacy of cisplatin, either alone, 
or in combination with methotrexate, 
5‑fluorouracil, vincristine, bleomycin, 
immunotherapy, etc., in CaBM.[3] 
Cisplatin combined with methotrexate and 
bleomycin have been used in advanced 
carcinomas of the male genital tract.[4] 
However, to the best of our knowledge, 
there are no studies using a combination 
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Abstract
Context: Cancers of the buccal mucosa (CaBM) predominate in India with late- stage diagnosis 
and poor survival, necessitating optimal management. Aim: Our study aimed at testing the efficacy 
of combination neoadjuvant chemotherapy (NACT) using cisplatin (CIS), bleomycin (BL) and 
methotrexate (MTX) for reducing tumour volume prior to surgery. Methodology: Patients with 
advanced CaBM (stage III, IV, n = 100) were administered 6 rounds of NACT with CIS, BL and 
MTX. Responses, toxicity and 6-month follow-up was monitored statistically to determine persistence 
of response. Results: A significant number of patients showed objective response as either complete 
or partial tumour regression with subjective response as reduced trismus, pain, salivation and foul 
odour. Moreover, there was mild associated toxicity and tumour regression continued in most patients 
even after 6-month follow-up.  Conclusion: Our study indicates that NACT with CIS, BL and MTX 
offers a good therapeutic alternative in terms of significant objective and subjective responses, low 
toxicity, affordable costs and persistent responses.
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of cisplatin, bleomycin, and methotrexate 
in neoadjuvant settings for treatment of 
advanced CaBM.

Our study focuses on Indian patients 
presenting advanced, inoperable stages 
CaBM. Neoadjuvant chemotherapy using 
a combination of cisplatin, bleomycin, 
and methotrexate was administered at a 
fixed dose with follow up for 6  months to 
assess its overall effectiveness. Our results 
indicate that combination chemotherapy 
yielded excellent and persistent objective 
response, in addition to cost effectiveness 
and tolerance.

Materials and Methods
Study population

The study included 100  patients who 
had visited the out‑patient departments 
at Chittaranjan National Cancer Institute, 
Kolkata and M. G. M. Medical College 
and Lions Seva Kendra Hospital, Kishan 
gunj, Bihar, from September 2009 to 
August 2011, for biopsy and/or surgery. 
Eligibility criteria were pathologically 
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confirmed, untreated patients harboring advanced 
stages of CaBM  (Stages III and IV). Exclusion criteria 
included patients with lower stage, tuberculosis, renal 
insufficiency, and pregnancy to negate the effect of these 
factors on treatment outcomes. Similarly, patients with 
severe anemia, hookworm, and enlarged lymph nodes 
were given necessary treatment before inclusion in the 
study.

Relevant clinical history including lifetime exposure to 
tobacco and other habits were obtained from patients 
through an oral questionnaire with written informed 
consent, as well as clearance from hospital authorities and 
institutional ethical committees before the study.

Examinations, investigations, and confirmation of stage 
and grade of the tumor

Patients were subjected to an initial local examination 
using meticulous calliper measurements to assess tumor 
volume, followed by routine examinations, such as 
X‑rays, blood, urine, and stool, before the commencement 
of treatment, along with biopsy and confirmation of status 
of lymph nodes using fine‑needle aspiration cytology. 
All tumors were classified in TNM stages based on 
the American Joint Committee on Cancer manual and 
histopathologically graded.[1] Patient details are presented 
in Table 1.

Chemotherapy regimen

A combination of intravenous methotrexate, bleomycin, 
and cisplatin was used in the study, in the doses 60  mg, 
15 units and 70 mg/m2 of body surface, respectively. Body 
surface area was calculated using the DuBois formula,[5] 
with average 1.73 m2, 1.7 m2, and 1.6 m2 for adults, men 
and women, respectively. Chemotherapy was given in 
6  cycles, each cycle comprising 21  days  [Figure  1a]. 
Supportive aid in the form of vitamins, antibiotics, 
bronchodilators, steroids, calcium leucovorin, blood 
transfusion, and electrolyte supplements were given to the 
patients during treatment to counter adverse side effects, 
along with maintenance and monitoring of a constant 
level of blood parameters  (hemoglobin, 10  g %; WBC, 
4000/mm3; platelet, >100,000/mm3; urea, <40  mg/dl; 
creatinine, <1.2 mg/dl).

Evaluation of treatment

Patients were routinely assessed weekly for treatment 
response, treatment‑induced side effects, inspection and 
palpation of the primary tumor and associated lymph 
nodes, complete blood count, and body weight. Liver and 
renal functions were evaluated monthly.

Objective responses were assessed according to the criteria 
of the World Health Organization  (WHO).[6] Complete 
response  (CR) is defined as disappearance of all target 
lesions, partial response  (PR) as at least 30% reduction 
in the sum of diameters of target lesion, progressive 

disease  (PD) as at least 20% increase in the sum of 
diameters of target lesion and stable disease  (SD) neither 
sufficient increase for denomination of PD nor sufficient 
shrinkage to qualify for PR.[6] Toxicity was monitored 
according to the WHO criteria.[6]

Study end point

The end point selected was 6  months, or the time from 
randomization to death. Data were censored either if the 
patient was lost in follow up or was alive till the end 
point.

Table 1: Demography of the patients and therapeutic 
responses

Feature Number of cases Percentage P
Age

<20 0 0 <0.001
21‑30 3 3
31‑40 16 16
41‑50 27 27
51‑60 43 43
>61 11 11

Gender
Male 73 73 <0.001
Female 27 27

Religion
Hindu 53 53
Islam 38 38
Christian 6 6
Others 3 3

Risk factors Male Female Percentage P
Tobacco smoking 
(≥10 cig/day or 20 bidi/day)

52 9 61 0.001

Tobacco chewing (Khaini, 
Zarda, Gurakhu, etc.)

27 18 45 0.01

Betel and lime 23 18 41 0.002
Alcohol 23 8 31 1
Sharp teeth or ill‑fitting 
denture

9 3 12 0.02

Grade Number of cases Percentage P
I 51 51 <0.001
II 27 27
III 19 19
Verrucous CA 2 2
Type of response

Regression in tumour 
size (%)

77 77 <0.001

76‑100 (CR/PR) 28 36.36 <0.001
51‑75 (PR) 25 32.47
26‑50 (PR) 19 24.68
<25 (SD) 5 6.49

Shrinkage in lymph node 
size

29 50.88 1

Subjective improvement 92 92 <0.001
CR – Complete response; PR – Partial response; PD – Progressive 
disease; SD – Stable disease; CA – Carcinoma
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Statistical analysis

Estimation of associated risk was determined by Odd’s ratio 
using Fisher’s exact test. Chi‑square for trend was used to 
detect the linear variation with grades and stages of tumours. 
All tests were two‑tailed, with a confidence interval of 95% 
and probability P < 0.05 considered statistically significant. 
Calculations were through software Epi Info 7  (CDC, 
Atlanta, GA, USA). Artwork was created using Microsoft 
Excel (Office 365, Microsoft Corp., USA).[1]

Results
Patients presented with an older age and with associated 
risk factors

There as a significant association between CaBM and 
patient age with predominantly male patients. Moreover, 
most patients presented with either one or more risk factors, 
with trend toward lower grades of the disease [Table 1].

Combination chemotherapy yielded good response 
after initial completion, although with minor associated 
toxicity

A significant number of patients showed regression of 
the tumor after immediate completion of chemotherapy 
with most patients presenting with 51%–100% reduction 

in tumor size  [Table  1]. Most patients showed either CR 
or PR. Moreover, a significant number of patients showed 
subjective improvement in terms of alleviation of pain 
and salivation, decrease in trismus, and decrease of foul 
odor. However, only about half of the patients bearing 
enlarged lymph nodes draining from the tumor site showed 
shrinkage of the same [Table 1].

Therapy‑associated toxicity was mostly mild and well 
tolerated. The most common side effect included nausea 
and vomiting (67%), flowed by alopecia (23%), pulmonary 
fibrosis  (23%), and anemia  (21%). Patients recovered 
from toxicity effects soon after transient withdrawal 
of chemotherapy drugs or administration of supportive 
care [Figure 1b].

Combination chemotherapy provided significantly 
better objective response after 6‑month follow up

Most patients showed persistence of regression of the initial 
tumor even after a follow up of 6  months  [Figure  1c]. 
However, a small number of patients demonstrated 
progression of the lesion after initial regression over 
time  [Figure  1c and d]. There were no deaths due to 
disease, and a single case was lost in follow up  (data not 
shown).

Discussion
The importance of combination chemotherapy in the 
treatment of advanced cancers is well documented. Previous 
research has shown the effectiveness of methotrexate, 
bleomycin, and cisplatin separately for palliation and 
prolongation of survival, along with alleviation of 
symptoms in patients presenting with advanced squamous 
cell carcinomas of the oral cavity.[3] The present study thus 
aimed to understand how the combination of the three 
drugs would benefit patients with advanced CaBM, both 
immediately and after a 6‑month follow up.

The study indicates maximum disease burden in the age 
group of 51–60 years (43%) with significantly higher number 
of affected males and with lower grade. Similar results of 
CaBM have been reported in different parts of India.[7]

Most patients were habitual users of tobacco  (smoking, 
chewing), betel quid, and lime or alcohol. Such high‑risk 
habits are highly prevalent in India and throughout the 
Indian subcontinent and South‑East Asia.[8]

The combination chemotherapy using methotrexate, 
bleomycin, and cisplatin gave a significantly high rate of 
tumor regression, with a significant number of patients 
showing either CR or PR. These results are comparable by 
to those done by other researchers separately using these 
drugs.[3,4] However, to the best of our knowledge, this 
is the first study for the eastern part of India where this 
combination of drugs was used in neoadjuvant settings to 
induce shrinkage of advanced CaBM before management 
and/or radiation.

Figure  1: Chemotherapy regimen, and follow up of responders after 
6 months. (a) Chemotherapy was given to patients on days 1, 8, and 21, and 
the dose repeated for 5 cycles. M: Methotrexate; B: Bleomycin; C: Cisplatin. 
(b) Toxicities associated with chemotherapy were mild and mostly nausea 
and vomiting. (c) Status of the lesion in responders after a follow up of 
6 months. P value (Fisher’s exact) represents level of significance. (d) Time 
point  (in months) of progression of the lesion after initial response to 
chemotherapy in 15 patients
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Shrinkage of enlarged lymph nodes, as observed by us, 
corroborate with other studies.[9] Similarly, subjective 
improvement in terms of alleviation of pain, reduction of 
salivation and drooling, decrease in foul odor and reduction 
of trismus was observed in our studies, similar to others.[10] 
Most patients showed regression of the tumor after a follow 
up of 6  months, thus indicating the effectiveness of the 
combination therapy.

Conclusion
Our results using neoadjuvant chemotherapy using 
methotrexate, bleomycin, and cisplatin in the treatment of 
advanced carcinomas of the buccal mucosa thus indicate the 
effectiveness of the drug combination, not only in terms of 
tumour regression and enhanced subjective responses, even 
after 6 months of completion of the chemotherapy regimen 
but also in being cost effective and producing a low level 
of associated toxicity. This drug combination can thus be 
used for the treatment of inoperable cases of oral cancers 
with superior prognostic implications. However, further 
studies using a larger cohort and with longer follow‑up is 
warranted.
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