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Background: There has been an increase in the cancer related morbidities; a significant part of it being related to the therapies. 
The chemotherapeutic side effects are due to low-specificity of drugs, there by cells of high metabolic rate including oral cavity, 
skin and its appendages, epithelium of the gastrointestinal tract, and bone marrow are frequently affected.
Aim: To determine the frequency and significance of oral manifestations in patients on anticancer chemotherapy
Methods: A total of 50 patients attending the oncology outpatient department or those admitted in the oncology ward 
Yenepoya Medical College Hospital, Mangalore between June 2017 and August 2017, hair loss related to chemotherapy were 
noted. 
Results: Oral changes were mainly in the form of mucositis in 48%, the most common subjective symptoms among them were 
metallic taste and soreness/ burning sensation seen in 45% and 26% respectively.  
Conclusion: Although according to the literature oral health status of cancer patients is similar to that of general population,  oral 
complications  due to chemotheralpy would not only hinder the recovery of general health in  cancer patients but affects  the 
quality of life
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Introduction
Cancer is one of the principal causes of death in both developing 
countries and developed. Cases in developing countries account 

1for 57% of new cases and 65% of cancer deaths worldwide.  The 
effectiveness of cancer treatment has continued to improve over 
the past decades with contemporary cancer treatment modalities 
including chemotherapy, radiotherapy, surgical resection and 
hematopoietic stem cell transplantation (HSCT). Among these 
modalities Radio- and chemotherapy can cause direct harm to the 

2soft and hard tissue of the oral structures.  

Chemotherapeutic agents are widely used in every step of cancer 
therapy as a primary agent or as neoadjuvant or adjuvant in 
preoperative, postoperative or as a separate treatment of certain 

3types of cancers.

It is important to note that chemotherapy causes possible 
complications along with the many therapeutic benefits which is 

3due to low specificity of the drugs.  Due to their high metabolic 
rate chemotherapy targets rapidly growing structures like 
mucocutaneous tissues, hair follicles and nail matrix. Hence a 
significant number of adverse effects are related to the oral cavity, 

4skin and its appendages.  

The main inconvenience of chemotherapy is its lack of selectivity, 
since it acts upon both tumor cells and rapidly multiplying normal 
cells. The oral cavity is lined with rapidly dividing keratinising or 
non-keratinising stratified squamous epithelium.

Chemotherapy also modifies the bacterial flora in the oral cavity 
and reduces the salivary secretion which further leads to failure of 

3mucosal regeneration.  

Oral complications are seen in about 40% of the patients taking 
chemotherapy. These complications are often associated with 

5drugs that affect the synthesis of DNA.

Oral mucositis is the main dose-limiting reaction of most 
chemotherapeutic drugs. 

The various drugs implicated with oral mucositis are bleomycin, 
dactinomycin, methotrexate, topotecane, and fluorouracil. The 
effect could be direct or indirect toxicity by bone marrow 

5suppression.  

Hence appropriate treatment and maintaining oral health is 
essential in the preservation of daily functions, such as eating, 
verbal and nonverbal communications, and the prevention of 

2infectious diseases.

The present study has been undertaken to determine the 
frequency and significance of oral manifestations in patients on 
anticancer chemotherapy. Information about the oral 
manifestations, underlying malignancy and treatment taken will 
be analyzed.

Aims
To determine the frequency and significance of oral 
manifestations among patients on anticancer chemotherapy

Materials and methods
It is a prospective observational study conducted over 2 months on 

nd50 patients taking chemotherapy (after 2  cycle), admitted under 
Department of Oncology, Yenepoya Medical College Hospital, 
Mangalore. and 50 age and sex matched controls were included in 
the study. Detail treatment history, oral signs and symptoms of 
124 patients on chemotherapy, admitted oncology ward were 
collected; patients with significant clinical findings were included 
in the study. All the cancer patients on chemotherapy with oral 
manifestations, admitted under the department of Oncology, 
YMCH who consent to participate in the study were included in 
the study. Age and sex matched normal individuals are taken as 
controls. The patients on radiotherapy or adjuvant chemotherapy 
and those who were not consenting were excluded from the 
study.

The study was approved by the Institutional Ethics Committee. The 
nature of the study was explained to the patients, and a written 
informed consent was obtained from each patient willing to 
participate in the study.

A specially designed pro forma was used to record the patients 
demographic data, previous history of oral pathology, presence of 
comorbid diseases, type of carcinoma, type of chemotherapy and 
its regimen. A short questionnaire about the quality of life is 
prepared, where in patients were asked whether they had any 
difficulty in swallowing food or having spicy food, whether their 
oral condition hindering their daily activities of life and does it 
disrupt social activities of life and makes you pessimistic about the 
future.

All the oral findings were recorded in the proforma. Mucositis was 
defined as �inflammation or ulceration of the oral mucosa 
occurring during cancer chemotherapy that cannot be 
characterized clinically or histologically as any other disease,� and 
was graded according to recommendations by the WHO. The 
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presence of mucosal pigmentation, whitish plaques, hemorrhagic 
crusts, erosions in any part of the oral cavity during the 
chemotherapy were noted. The diagnosis of candidiasis and 
herpes was based on the clinical, KOH mount and Tzanck smear 
respectively. 

The study was conducted for duration of 3months after obtaining 
the ethical clearance. Collection of data and writing up of the 
literature review were simultaneously done. Compilation of data, 
statistical analysis and writing of the final manuscripts were done 
at the end of three months

RESULTS 
The study group includes 50 cancer patients receiving 
chemotherapy out of which 16 patients were on a single 
chemotherapy drug and 34 were on combined chemotherapy.

The various chemotherapy regimens and drugs used in the study 
were: paclitaxel, vincristine, vinblastine, 6-mercaptopurine,5-
fluorouracil, cytarabine, gemcitabine,cisplatin, carboplatin, 
,cyclophosphamide, doxorubicin, daunorubicin, epirubicin, 
hydroxyurea, CHOP (cyclophosphamide,doxorubicin, vincristine, 
prednisolone), and ABVD(doxorubicin, bleomycin, vinblastine, 
dacarbazine)regimens.

Table: 1 Type of carcinoma in study population (n=50)

In the study Lung cancer was the most common cancer seen in 12 
patients followed by breast cancer in 8 patients, acute lymphocytic 
leukaemia (ALL) in 8 and cancer of colon in 6 patients. The other 
cancers encountered were ovarian cancer 5, cancer stomach 4, 
cancer of tongue 3, cancer of larynx 2, hepatic cancer 1, cancer 
oesophagus 1, cancer pancreas 2, and Hodgkin�s lymphoma 1.

In the study severity and frequency of pathological changes 
occurred in the oral cavity of patients in the control and the study 
group are depicted in tables 1 and 2. In about 94% of patients 
from the control group there was no mucositis. In healthy 
population Candidiasis was seen in one patient, rest of the two 
with mucositis only had mild erythema with soreness. Mucosal 
pigmentation is seen in about 6% of healthy population. 
Inflammatory changes are noted in 6% of healthy subjects only in 
the form of mild erythema and soreness. 
 
In the study group of patients treated with chemotherapy, 48% of 
patients had inflammatory changes of the soft tissues, which is 
significantly higher in intensity than in the healthy group Lesions. 

Oral lesions associated with pain occurred in over 28% of patients. 
Two of the patients were unable to consume solid diet due to the 
same. Candidiasis was noted in 16% of study population, where 
as only 2% of control population had candidiasis. Herpes and 
pigmentation was seen in 2% each of study population. About 
6% of control population had pigmentation of oral mucosa which 
is higher than that of study population. It could be due smoking 
and poor oral hygiene.  
  
Table 4 Questionnaire on quality of life showed the following 
results: all patients were willing to take chemotherapy despite the 
adverse effect of hair loss, 45 (90%) had unpleasant metallic taste, 
26(52%) had soreness and burning sensation of mouth, Bleeding 
gums (gingivitis) were complained by 2(4%) patients, 15(30%) 
patients had difficulty in talking/ communicating, 8 (16%) patients 
had difficulty in intake of food.    

Table: 2 WHO grading system for mucositis based on clinical 
appearance and functional status.

Table: 3The incidence of pathological lesions of the mucous 
membranes

Table: 4The prevalence of subjective symptoms among 
examined patients (Questionnaire on quality of life)

Type of cancer No. of patients

Lung cancer 12
Breast cancer 8

ALL 8
Cancer of colon 6
Ovarian cancer 5

Cancer stomach 4
Cancer of  tongue 3
Cancer of larynx 2
Hepatic cancer 1

Cancer oesophagus 1
Cancer pancreas 2

Hodgkin's lymphoma 1

Grade  No. Of 
patients 

with 
lesions in 

study 
group 

Percentage 
of patients  

with 
lesions in 

study 
group

No of 
patients 

with 
lesions in 
control 
group

Percentage 
of patients 

with 
lesions in 

study 
group

0 (none) 26 52% 47 94%

I (mild): Oral 
soreness, 
erythema

15 30% 2 4%

II (moderate): 
Oral Erythema, 
ulcers, solid diet 

tolerated

7 14% 1 2%

III (severe): Oral 
Ulcers, liquid diet 

only

2 4%

IV (life-
threatening):

Oral 
alimentation 
impossible

0 0

Pathologica
l lesions
of oral 
mucosa

Number of
patients 

from
study 
group

with lesion

Percentage 
of patients 
from study 

group
with lesion

Number of
patients 

from
control 
group

with lesion

Percentage 
of patients 

from 
control 
group

with lesion

Candidiasis 8 16% 1 2%

Herpes 1 2% 0 0

Pigmentation 1 2% 3 6%

Subjective
symptoms

Yes ( 
study 
group)

No( 
study 
group)

Yes ( 
control 
group)

No 
(control 
group)

Feeling unpleasant 
metallic taste

45 5 4 46

Feeling of mouth 
soreness / burning 

sensation

26 24 2 48

Bleeding gums ( 
gingivitis)

2 48 0 0

Difficulty in talking/ 
communicating

8 42 0 0

Difficulty in 
swallowing  of  food

15 35 0 0
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DISCUSSION
Chemotherapy forms an integral part in the multifaceted 

6approach to the management of cancers.  Both newer 
chemotherapy agents having specific targets in the pathogenesis 
of malignancies and older agents are associated with a variety of 

7cutaneous adverse events.  These drugs have a small therapeutic 
index and thus may be toxic to the rapidly proliferating cells of the 
skin, hair and nails at therapeutic doses resulting in a wide array of 

6cutaneous side effects.  

Global cancer statistics report that cancers affecting the stomach 
and lung are the most prevalent cancers among males followed by 

8malignancy of oesophagus.  In this study carcinoma affecting the 
lung (12, 24%) and hematologic system (9, 18%) were the most 
common cancers among men followed by carcinoma (6, 12%) and 
carcinoma stomach (4, 8%). Among females the most common 
cancer was breast cancer (8, 16%) and carcinoma ovary (5, 10%). 
Kirthi et al reported that among females breast carcinoma (40%), 
carcinoma cervix (11.4%) and carcinoma ovary (8.6%) were the 
most commonly encountered cancers and among male patients, 
lung carcinoma (10%) and urinary bladder (8.3%) were the most 

9frequently observed cancers.

In this study the most commonly prescribed chemotherapeutic 
drugs were cisplatin (25, 50%) followed by cyclophosphamide 
(10, 20%), carboplatin (6, 12%), paclitaxel (5, 10%) and 5 
fluorouracil (4, 8%). In the study by Kirthi et al the drugs employed 
for chemotherapy were similar to those in this study with cisplatin 
being the most commonly prescribed followed by Adriamycin, 5- 

9fluorouracil and cyclophosphamide.
 
The term oral mucositis was introduced in the late 1980s, refers to 
inflammation of the oral mucosa induced by radiotherapy (seen in 
80% of all patients), chemotherapy (in approximately 40-50%), or 
bone marrow transplantation (in over 75% of all patients), and is 

10, 11considered a manifestation of Leukopenia. 

In the present study 48% of patients had mucositis (inflammatory 
changes of the soft tissue)

3In Rahnama M et al study 58% had oral mucositis.  

Elting et al conducted a study 599 patients over 1236 cycles of 
chemotherapy where in 37 % had inflammatory changes of 

11mucosa.

An important and frequently occurring complication of 
chemotherapy is oral candidiasis. Fungal infections are promoted 
by reduction of salivation, neutropaenia, lymphocyte disorders, 

12 and changes in the bacterial flora of the oral cavity. 

In study conducted by Rahnama M et al,  29(50%) patients on 
3chemotherapy had fungal changes.

In the present study 16% of study population and 2% of normal 
population had candidiasis In Lalla et al study the prevalence of oral 
fungal infection in all cancer treatments including chemotherapy 
and head and neck radiation was about 7.5% before treatment, 

1340% during treatment. 

In the review of 17 studies published by Lalla et al, the prophylactic 
administration of fluconazole during cancer therapy was seen to 
reduce the prevalence of clinically manifest fungal infections, 

13including systemic infections, to 1.9%. 

Elad et al (2010) study reported that about 50% of patients with 
haematological malignancies on chemotherapy had HSV infection 
and none of the patients (0%) receiving radiation therapy for head 
and neck cancer had HSV. where as in patients receiving combined 
radiation and chemotherapy the prevalence increased to nearly 

1440%.

The incidence of oral lesions produced by recurrent HSV in cancer 
patients with bone marrow suppression has decreased 
considerably following the introduction of prophylactic acyclovir. 

10, 13

In the present study only 2% of study population had herpes 
lesions Brown et al., in a study on  223 cases of patients 
undergoing systemic antitumor therapy reports  soreness of the 
mouth in  51% of these patients which is similar to our study 
where in 52% of patients in study group and 4% of control group 

15had the symptom. 

 In Hovan et al study 50�75% of cancer patients taking CT, RT or 
both have disguesia where in our study showed high prevalence, 

16which is 90% of study population.

In a study conducted on 88 patients by Cheng undergoing cancer 
therapy40% reported difficulties in swallowing  which is 
coherence with the present study where in 30 % of the study 

17population reported difficulty in swallowing food.

Due to smoking habits 6% of control population had oral mucosal 
pigmentation which is less noted in study population  (2%)
50 patients satisfying the inclusion and exclusion criteria were 
included in the study 
The age range of patients in our study was 6- 74 years. The 
maximum number of patients, (56%) was in age group 40-60.
Male preponderance was seen with a male to female ratio of 1.4:1.
The most common indications for chemotherapy therapy were 
carcinoma lung (24%) and carcinoma breast (16%).
The most commonly administered drug was cisplatin (45%) 
followed by cyclophosphamide (23%), carboplatin (18%), 
paclitaxel (18%) and 5 fluorouracil (17%).

CONCLUSION
Fifty patients on cancer chemotherapy were included in this study 
and 24(48%) patients had oral mucositis which was attributable to 
chemotherapy. An analysis of the data has enabled this study to 
arrive at the following conclusions:

Ÿ Male preponderance was seen with male to female ratio of 
1.4:1

Ÿ The most common indication for chemotherapy was 
carcinoma lung followed by carcinoma breast.

Ÿ Patients received chemotherapy with a single agent or 
combination therapy comprising of 2, 3 or 4 drugs.

Ÿ Cisplatin, cyclophosphamide, 5 fluorouracil, carboplatin, 
paclitaxel and doxorubicin were the most frequently 
prescribed chemotherapeutic drugs.

Ÿ Cytotoxic therapy is often associated with the occurrence of 
side effects in the oral cavity, due to the low specificity of the 
action of chemotherapeutic agents.

Regular and frequent oral cavity examination is essential in 
patients receiving chemotherapy when compared to healthy 
subjects to avoid risk of oral complication Prophylactic anti fungal 
therapy and anti viral therapy had decreased prevalence of  oral 
candidiasis and oral  HSV

Figure : 1 Herpetic gingivitis with mucositis

Figure : 2 Aphtous ulcer with mucositis
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Figure 3: Hyperpigmentation of mucosa and hard palate
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