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A B S T R A C T
Introduction: Due to infiltration of leukemic cells or due to associated decline in normal marrow elements, especially in
the acute phase of leukaemia, the early signs of leukaemia can be observed in the oral cavity, as common lesions at this
stage of the disease can be screened and diagnosed by the cancer specialist with the help of a dentist. Therefore, the
medical and dental community should be trained about the oral manifestations of Hematological Malignancies and oral
complications of anticancer treatment. This can eliminate the oral symptoms of the disease and to improve quality of life
for these patients. Hence, the aim of the present study was to assess the frequency of oral conditions in patients with
Hematological Malignancies .
Material and methods: The present study was a cross-sectional study which was conducted among 348 patients attending
the tertiary care hospital. Details related to clinical factors were collected from routine examinations through electronic
medical records and data related to oral examination and general eaxamination including blood test and biopsy were
recorded on a standard proforma which included patient identification, demographic information, underlying disease,
reason for hospitalization and the drugs included in chemotherapy.
Results: In the present study, the majority of the patients had multiple myeloma i.e. about 48(32%) and the least i.e. 1
(0.6%) had chronic myeloid leukaemia followed by acute myeloid leukaemia in 36 (24%), sickle cell anaemia in 14(9.3%),
hodgkin’s lymphoma in 10(6.6%) and lymphoblastic lymphoma in 12 (8%). About 11(7.3%) patients had plasmacytoma
followed by chronic lymphocytic leukaemia in 2(1.3%) and thrombocytopenic purpura in 4(2.6%).
Conclusion: Multidisciplinary team is needed in which cancer specialists along with dentists should be incorporated so that
preventive measures can be achieved for the patients with haematological disorders and oral conditions together.
Keywords: Leukaemia, Frequency, Hospital-Based, Haematology, Oral Manifestations

INTRODUCTION

Leukaemia is a general term used for a group of malignant
hematologic disorders arising from hematopoietic stem cells
and characterized by disorganized proliferation of neoplastic
cells. Historically, leukaemia were broadly classified into
4 main categories based on the origin of the blood cell
(myeloid versus lymphoid) and disease characteristics (acute
versus chronic). Advances in understanding of molecular,
histomorphologic, and genetic changes have resulted in a
new classification for acute leukaemia (AL).1
Before initiating invasive dental procedures, in all the phases
of oral health care, there is no absolute minimum platelet
or neutrophil counts needed. It is suggested that when
the platelet count is less than 50,000 to 60,000 per cubic

millimetre (mm3), a platelet transfusion may be performed
before surgical procedures, and a neutrophil count less
than 500 to 2,000 cells per mm3 might require antibiotic
prophylaxis. Similarly, if the neutrophil count is less than
1,000 cells per mm3, elective treatment should be postponed,
and emergency treatment along with antibiotic coverage
should be discussed with the medical and oncologist team.
Dentists are generally trained that oral cavity is a common
location for signs and symptoms of leukaemia and may be
related to the disease. 2, 3
The first signs of hematologic diseases may be oral lesions. To
maintain the balance of whole body, oral conditions should
never be ignored as it is important for systemic balance. Oral
conditions with general diseases are treated at correct time
then patient’s quality of life and cost of treatment along with
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longer stay in hospital can be reduced to a great extent.4
Chemotherapy is found to be the most important treatment
in all types of leukaemia but this treatment modality is
necessarily associated with systemic or local adverse effects
on healthy tissues. The oral manifestations are inﬂuenced by
factors including the type, dosage, duration, and schedule
of administration of chemotherapeutic agents; patient age;
deﬁcient oral hygiene; and pre-existing periodontal disease
which is associated with chemotherapy. These factors, in turn,
inﬂuence the incidence of mucositis, decreased salivary ﬂow,
pain, opportunistic infections like candidiasis of oral mucosal
regions and gingival bleeding.5
Some of the examples of oral manifestation of a
hematologic problem are petechiae or ecchymosis, and
spontaneous gingival bleeding without a local cause. The
oral manifestations of patients with hematologic diseases
can occur due to the disease itself or as a consequence of
treatment. Anaemia, clotting disorders or neoplasms is some
of the signs of hematologic diseases. Moreover, paleness of
the oral mucosa and ulcers are associated with anaemia and
gingival overgrowth and persistent infections may be signs of
leukaemia. The treatment of hematologic diseases includes
chemotherapy, radiotherapy, and hematopoietic stem cell
transplantation (HSCT). 6, 7
Depending on the type and dosage of medications,
chemotherapy and the conditioning regimen for HSCT have
many deleterious effects on the oral tissues. Oral mucositis,
a common side effect of chemotherapy, causes severe pain,
which is only relieved by opioids. It appears sometimes
as a generalized erythema and evolved into painful
pseudomembranous ulcers. Malignant cells are the target of
antineoplastic drugs, but the oral epithelium and other cells
with high mitotic rates are usually affected by the treatment.
The most common adverse effect of treatment is neutropenia
and thrombocytopenia, leaving patients more susceptible to
oral bleeding, infections and ulcerations. An adverse effect of
treatment is oral mucosal pigmentation.8, 9
In the early and late period after HSCT, complications can
affect most of the organs with oral tissues being affected. A
late complication of HSCT that affects nearly 80% of the
patients is the oral chronic graft-versus-host disease. The most
common oral complications in the treatment of hematologic
diseases are mucositis, bleeding, hyposalivation, fungal or
viral infections and aggravation of odontogenic infections.
Salivary flow rates are often reduced due to chemotherapy
or to chronic graft-versus-host disease and may cause many
oral complications, such as varying degrees of discomfort,
dysphagia, dysphasia, dysgeusia, halitosis, and infections such
as dental decay, periodontitis and candidiasis. 10
Leukaemia is a general term for a group of malignant
hematologic disorders arising from hematopoietic stem
cells and characterized by disorganized proliferation of
neoplastic cells. It has been found that underlying conditions
of leukaemia can lead to occurrence of oral manifestations as
they can lead to oral manifestations such as gingival bleeding,
hyperplasia, opportunistic infections and bone alterations
are found to be the most common oral manifestations of
leukaemia. 11
Multi agent chemotherapy and radiation therapy have

greatly increased the chances of survival and are widely
accepted. However, these treatment modalities can lead to
the most common oral complication that has an impact on
the developing dentition and on orofacial growth. Clinicians
should be able to clearly recognize oral manifestations of
leukaemia. All the preventive and curative oral measures
should be carried out with the consultation of haematologist
or podiatrist oncologist in charge. 12, 13
As observed from the previous literature, oral complications
at this stage included mucositis, gingival bleeding, oral
candidiasis, herpes simplex, xerostomia and bacterial
infections. Chemotherapy-associated oral mucositis
occurs due to interference with epithelial cell turnover and
induction of apoptosis. The indirect cytotoxic effects of the
release of inflammatory mediators, loss of protective salivary
components, and treatment-induced neutropenia have been
noted as contributors to the development of oral mucositis.
Furthermore, chemotherapeutic agents such as fluorouracil,
methotrexate, daunorubicin, and cyclophosphamide, which
are commonly used in ALL treatment protocols, are
particularly toxic to the oral mucosa. 14, 15
Dentists also plays an important role to clearly recognize oral
manifestations of leukaemia as sometimes they sometimes
are the first care health professional that discovers acute
leukaemia in children. These approaches may prevent
associated life threatening situations orally and systemically
which promotes rapid and complete mucosal healing,
alleviates pain and improves quality of life in patients
with leukaemia.16 Hence, the aim of the present study was
to assess the frequency of oral conditions in patients with
Hematological Malignancies attending the tertiary care
hospital.

MATERIAL AND METHODS

The present study was a cross-sectional study which was
conducted among patients attending the ward tertially
care hospital in Punjab, North India. Data used in this
study were collected from routine oral examinations which
was conducted weekly from May 2019 to December 2019
among the patients of this ward. All the patients willing to
be examined were included in this study, even if they did
not had complaint about any present condition. Initially
informed written consent was obtained from the patients as
after getting permission from Institutional review board of
the hospital. Those patients who were unable to undergo oral
examination due to the any reason like sedation or intubation
were completely excluded from this study. Details related to
clinical factors were collected from routine examinations
through electronic medical records and data related to oral
examination were recorded on a standard proforma which
included patient identification, demographic information,
underlying disease, reason for hospitalization and the drugs
included in chemotherapy.
A team of five cancer specialist and three general dentists were
involved in the oral and general examination examination
of the patients. Blood investigation and biopsy was done to
examine the patients for leukemia. The diagnosis of chronic
lymphocytic leukaemia requires the presence of at least 5 ×
109 B lymphocytes/L (5000/_L) in the peripheral blood. The
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clonality of the circulating B lymphocytes can be detected
with the help of the procedure called as flow cytometry. The
leukaemia cells found in the blood smear are small, mature
lymphocytes with a narrow border of cytoplasm and a dense
nucleus lacking discernible nucleoli and having partially
aggregated chromatin. These cells may be found admixed
with upto 55% of the blood lymphocytes with larger or
atypical cells, which are cleaved cells, or prolymphocytes.
The diagnosis related to oral diseases was based on laboratory
exams when required. Training was provided for the two
general dentists by exhibiting images of normal mucosa
and its variations with clinical discussion on the differential
diagnosis of oral lesions. If oral changes were seen, the
medical team was informed and the patient was sent to the
stomatologist of the Oral Health Program team of the same
hospital. The intra-oral examination was performed at the
bed side with the aid of a frontal light emitting diode light,
while respecting biosafety guidelines and principles of oral
semiology.
The following conditions were considered such as bleeding
disorders, dry lips or mucosa, fungal or viral infections and
aggravation of odontogenic infections. The oral mucosa was
evaluated in the following order as vermillion lip border, labial
mucosa, buccal mucosa, gingiva, tongue (dorsum, lateral and
ventral surfaces), hard and soft palate and oropharynx on
both sides of the mouth.

STATISTICAL ANALYSIS

The data was entered into the Microsoft excel sheet and
was analyzed with the help of SPSS software version 21.
The descriptive statistics was performed such as percentage
and frequency distribution and was presented in the form of
tables, graphs and pie-charts.

RESULTS

In the present study, the majority of the patients had multiple
myeloma i.e. about 48(32%) and the least i.e. 1 (0.6%) had
chronic myeloid leukaemia followed by acute myeloid
leukaemia in 36 (24%), sickle cell anaemia in 14(9.3%),
hodgkin’s lymphoma in 10(6.6%) and lymphoblastic
lymphoma in 12 (8%). About 11(7.3%) patients had
plasmacytoma followed by chronic lymphocytic leukaemia
in 2(1.3%) and thrombocytopenic purpura in 4(2.6%). The
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Graph-1: Shows the distribution of data based on oral
conditions according to the most underlying diseases

reasons for hospitalization was chemotherapy or disease
complication in 124(82.6%), relapse was observed in 21(14%)
of the patients. Pre-transplant was seen in 5(3.3%) patients
(Table 1). It was found that there was no history observed
related to hematopoietic stem cell transplantation in 122
(81.3%) patients, about 18 (12%) patients being prepared
for hematopoietic stem cell transplantation. Allogenic
hematopoietic stem cell transplantation was seen in 6(4%)
patients and 4(2.6%) in autologous hematopoietic stem cell
transplantation (Table 1).
In the current study, dry lips was seen in 10 (25.7%) of the
patients followed by mucositis in 10 (14.2%) and petechiae
Characteristic
Frequency Percentage
Multiple myeloma
48
32%
Acute myeloid leukaemia
36
24%
Sickle cell anaemia
14
9.3%
Hodgkin’s lymphoma
10
6.6%
Lymphoblastic lymphoma
12
8%
Mantle cell lymphoma
2
1.3%
Chronic myeloid leukaemia
1
0.6%
Myelodydplasia
2
1.3%
Thrombocytopenic purpura
4
2.6%
Plasmacytoma
11
7.3%
Chronic lymphocytic leukaemia
2
1.3%
Large cell lymphoma
4
2.6%
Others
4
2.6%
Reasons for hospitalization
Chemotherapy or disease compli124
82.6%
cations
Relapse
21
14%
Pre-transplant
5
3.3%
Transplant status
No history of HSCT
122
81.3%
Patients being prepared for HSCT
18
12%
Allogeneic HSCT
6
4%
Autologous HSCT
4
2.6%
HSCT: hematopoietic stem cell transplantation
Table-1: Shows the distribution of data based on the clinical
characteristics among the patients
Oral changes
na
Percentage
Dry lips
18
25.7%
Mucositis
8
11.4%
Petechiae
6
8.57%
Candidiasis
10
14.2%
Gingival bleeding
7
10%
Herpes Simplex
5
7.14%
Aggravation of odontogenic infection
4
5.7%
Ulcers
8
11.4%
Zygomycosis
4
5.7%
Total
70
100%
Some patients were observed with more than one oral condition
Table-2: Shows the distribution of data based on oral conditions associated to the underlying disease or chemotherapy
observed in the patients
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Percentage

Male
Female

Pie chart-1: Shows the distribution of data based on gender
among the study subjects
Oral changes
na
Percentage
Frictional keratosis
16 42.1%
Traumatic ulcer
6
15.7%
Reactive fibrous hyperplasia
4
10.5%
leukoplakia
3
7.8%
Aphthous ulcer
2
5.2%
Coated tongue
4
10.5%
Mucocele
2
5.2%
Lipoma
1
2.6%
Total
38 100%
Table-3: Shows the distribution of data based on oral conditions not related to the underlying disease observed among
patients

in 6 (8.57%). Candidiasis was observed in 8(11.4%) patients
followed by gingival bleeding in 7 (10%) patients and herpes
simplex in 5 (7.14%) patients. About 8(11.4%) patients had
ulcers and 4(5.7%) had aggravation of odontogenic infection
and zygomycosis (Table 2).
In Table 3, it was found that frictional keratosis was seen
in maximum number of the patients i.e. in 16(42.1%) and
traumatic ulcer in 6(15.7%) patients (Table 3). The majority
of the patients had oral conditions related to the most
underlying disease was acute myeloid leukaemia in 25(35.7%)
followed by multiple myeloma 21(30%) 15(21.4%) and sickle
cell anaemia (Graph 1). Out of 150 patients about 55 (36.6)
were males and 95(63.3%) were females. (Pie chart 1)

DISCUSSION

Leukaemia is caused by a malignant proliferation of white
blood cell (WBC) precursors. It is a type of cancer which
affects the bone marrow and peripheral blood. In the
leukemic state, WBC-forming cells, including myeloid
and/or lymphoid cells, exhibit hyperplastic changes and
produce immature or abnormal WBCs, which leads to the
deterioration of normal hematopoietic function. Leukaemia
is divided clinically into acute and chronic forms, and acute
leukaemia can be fatal within a few days if not treated
properly.17 It has been generally accepted in the literature and
authoritative textbooks that dental patients with Leukaemia
commonly have oral signs of undiagnosed leukaemia that
could be identified by the prudent dental practitioner,
including gingival bleeding, gingival enlargement, oral
petechiae, and acute oral infections. 18

The dental management of patients with leukaemia is
necessarily embedded in a multidisciplinary context, because
the medical complexity that this patient presents may
interfere in the determination of priorities and the time
available for dental treatment. For the US National Cancer
Institute, the multidisciplinary team should have oncologists,
nurses, dentists along with general and stomatological
practitioners accompanied with social workers, nutritionists,
and other health professionals, which may contribute to the
prevention and treatment of oral complications in these
patients. 19, 20
The oral health condition may interfere in morbidity
and disease prognosis. Oral infections can be a source of
bacteraemia that sometimes complicates the prognosis;
infections of different etiologies occurred in 16.4% of the
patients in this study. Infections related to antineoplastic
chemotherapy have been reported in 70% of the patients
submitted to immunosuppression. Oral bacterial infections
are not always easy to identify because patients do not
present the classic signs; there are no usual signs of abscess or
suppuration because leukocytes are reduced in neutropenic
patients. Therefore, fever may be the only sign of the
infection. Of the cases, 2.5% were diagnosed as exacerbations
of bacterial odontogenic infections. 21, 22, 23
A detailed dental examination was performed which was
not the aim of this approach. It was observed that patients
were identified with the oral diseases and then were referred
to team of dentists involved in an oral health program
initiative carried out by the institution. Before starting the
chemotherapy, the extraction or treatment of infected teeth
was planned as abnormal bleeding, insufficient wound
healing and local infection can minimize the chances for the
treatment given in haematological diseases. 24
Oral candidiasis is the most frequent fungal infection found in
the oral cavity. It may be characterized as pseudomembranous
white plaques, erythematous areas, chronic atrophic white
plaques followed by angular cheilitis. It is rarely seen in
immuno-competent patients. Colonization of candida
species was detected in 26% of the patients with terminal
cancer but clinical findings showed angular cheilitis in 11%
and pseudomembranous candidiasis in 9%. In the present
study, 14.2% presented oral candidiasis with all diagnoses
being confirmed by culture. 25
According to the study done by Gomes AOF et al it was
found that dry lips were the most common oral condition
(12.6%). On considering only those patients who underwent
chemotherapy, 31.3% of the patients suffered from dry lips.
Patients with dry lips often complain of xerostomia and these
finding are in concordance with the finding of the present
study. There was no sialometry present as part of the routine
oral exam of the patients on the ward. Xerostomia and
hyposalivation are frequent side effects of chemotherapy.26
It was found from the literature that xerogenic drugs such
as diuretics, antihypertensive and anti-histamine drugs were
administered to the patients in this study. Dry lips found
was may be aggravated due to use of air conditioning among
hospital wards leading to dry environment.27 This study
presents some limitations such as there was some missing
information on patient’s records which was a common
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problem in retrospective studies. Furthermore, to evaluate
the oral tissues, bedside examinations were also restricted
to clinical findings, with no imaging resources, précised
periodontal instruments or any other auxiliary instruments.
Whenever an additional exam was required, the patients
were referred to the clinic. As per our knowledge, this study
is the first in which an examination directed at detecting the
oral manifestations of leukaemia in patients of Northern part
of India were used so detailed comparison with other studies
could not be made.

CONCLUSION

This study showed that it is very important to diagnose
the oral conditions among haematology patients at correct
time for the prevention and also in planning the appropriate
treatment regime for the haematological disorders. Oral
hygiene habits play a relevant role in preserving or improving
the overall health of the child. Combination of oncology
team and dentists will help in complete eradication of
the lack of awareness among the public. Hence, guidance,
encouragement and proper follow-up of oral health in these
patients can be of paramount importance in the prevention
or mitigation of the oral complications of antineoplastic
therapy.
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