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Abstract

Background: Malignant leukemic disorder results in the clonal proliferation of lymphoid precursors with impeded maturation. B-cell or T-
cell Leukemia or sometimes mixed lineage leukemia may occur as the disease can originate in lymphoid cells of different heredities. In children,
predominantly Acute Lymphoblastic Leukemia (ALL) is the most prevalent type of neoplasm comprising about 30 % of all types of neoplasms.
Over a period of 20 years, it has been reported that for ALL children with current treatment modalities, long-term survival (90 %) could be
expected or most likely to be cured.

After proper and timely treatment most children with ALL (about 7-8 in 10 cases) can be recovered completely. But using aggressive
chemotherapy and irradiation may considerably affect general health including oral and thus the quality of life of survivors. Following high-
dose chemotherapy or radiotherapy increases the incidence of dental caries, gingival and periodontal diseases, candidiasis, oral mucositis,
herpes simplex, loss of taste, and so on. Oral health is one of the most important health problems that viciously affect the other vital systems
of the body. It is, therefore, fundamental to evaluate and eradicate potential sources of infection in the mouth.

Methods: 34 children of both sex (23 boys and 11 girls) between the age of 2-14 years, were selected as study sample using the purposive
sampling technique who was diagnosed as ALL by the Pediatric Hematology Department of BSMMU and came to the Department of Pediatric
Dentistry of BSMMU for seeking dental treatment.

Results: The mean age of the patients was 7.70+3.03. From data frequency, it was evident that 50 % of all study children were the 2nd child
and also 50 % of the study children’s blood group was B positive. All the present study patients received chemotherapy for treatment purposes
where the most frequent chemotherapies were Cyclophosphamide (47.1 %) and Vincristine (38.2 %) respectively. Following chemotherapy,
91.2 % of study participants developed some forms of oral manifestation and out of them, 55.9 % experienced dental caries, 32.4 % developed
tooth sensitivity, and 2.9 % developed severe gum problems with tooth mobility. It was also observed that study children who received
Cyclophosphamide were more susceptible to developing dental caries as well as tooth sensitivity than the other types of chemotherapy. Oral
hygiene was assessed using Oral Hygiene Simplified Index, Plague Index, Gingival Index, and dmft/DMFT.

Conclusion: Though the mortality rate in the pediatric leukemic population is declined radically with long-term survival rates (90 %) as a
consequence, oral health complications are immensely a burning issue. To reduce the risk of such potential complications, the children who
are to undergo chemotherapy and/or radiotherapy need to undertake early intervention through frequent and sharp observation of all
pathological indications within the oral cavity. The pediatric dentist should have a vital role in taking preventive measures against dental caries,
gum infections including other oral complications through meticulous and rigorous implementation of hygienic and care procedures that
eliminate dental plaque as well as applying topical fluoride.

Objectives

General Objective

To maintain the quality of life by taking appropriate preventive as well as curative measures against potential oral complications, especially

for dental caries following high-dose aggressive chemotherapy or radiotherapy for ALL children.
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Specific Objectives

before, during, and after ALL treatment regimen

e To reduce the incidence of dental caries as well as tooth sensitivity, prepare the mouth with prophylaxis cleaning followed by fluoride application

e To decrease the incidence of gingival bleeding and swelling by establishing mouth preparation before, during, and after the treatment regime.
e To prevent the incidence of periodontal disease by preparing the mouth before, during, and after the treatment regime.

e To lessen the incidence of candidiasis by meticulous mouth preparation before starting the treatment regimen

e To reduce the incidence of oral mucositis through mouth preparation before starting the treatment regimen.

e To diminish the incidence of herpes simplex, prepare the mouth before starting the treatment regimen.

e To reinforce education to the patients and their guardians regarding the importance of optimal oral health care.

Introduction

Background

Leukemia is the multiplication of a clone of abnormal blood cells with
diminished differentiation, parameter, and programmed cell death.
ALL is the most common childhood cancer constitutes almost 30 %
of all childhood malignancies with a topmost incidence at 2-5 years.
[1.2]

ALL is a cancer of blood-forming cells in the bone marrow while
abnormal white blood cells called Lymphoblasts fill the bone marrow
and escape into the bloodstream.

As a result, the production of normal blood cells is disturbed causing
anemia, bleeding problems, and infections. [3,4]

There are different subtypes of ALL. For example, the abnormal
lymphoblasts can be immature B or T lymphocytes. The abnormal
lymphoblasts divide and multiply continuously but cannot be able to
mature into proper lymphocytes. Since ALL develops very quickly
and rapidly so becomes worse over a few weeks or so unless starting
treatment. Though ALL can occur at any age, about 6 in 10 cases
occur in children. Among the children, ALL is most commonly
developed between the ages of 4 and 7 years.

Boys are more usually affected than girls.

Methodology

Study Population

The study population consisted of children who were diagnosed with
ALL and had been treated with chemotherapy at the Pediatric
Hematology Department of BSMMU. A total of 34 children of both
sexes between the age of 2 and14 years, who also came to seek oral
treatment at the Pedodontics Department, BSMMU Shahbag, Dhaka-
1000, were selected as the study population.

Study Area

Pedodontics Department collaboration with Pediatric Hematology
Department, BSMMU, Shahbagh, Dhaka-1000

Study Design

A hospital-based interventional study

Sampling Technique

A purposive sampling method was applied for this study.

All children, between the age of 2 and 14 years old, suffering from
ALL and who came to this hospital for seeking treatment and to fulfill

health is one of the most important health problems that viciously

Mostly the reason for ALL is not known though certain risk factors
may increase the chance to develop it, for instance, previous exposure
to radiotherapy for another condition as well as exposure to the
chemical benzene. Some genetic conditions, most commonly Down’s
Syndrome can increase the risk of having ALL in the future. But ALL
IS not a genetic condition and does not run in ancestors.

Clinical manifestations include flu-like symptoms, pain in the bone or
joint caused by malignant marrow expansion, anorexia, irritability,
lethargy, bleeding, petechiae, fever, lymphadenopathy, hepato-
splenomegaly, loss of taste and so on.3

Oral features are in the form of gingival enlargement with bleeding,
periodontal disease, dental caries, mucositis, candidiasis, herpes
simplex and so0.4

Over a period of 20 years, it has been reported that for ALL children
with current treatment modalities, long-term survival could be
expected or most likely to be cured.

After proper and timely treatment most children with ALL (about 7-
8 in 10 cases) can be recovered completely. But using aggressive
chemotherapy and irradiation may considerably affect general health

including the oral cavity and thus the quality of life of survivors. Oral

affect the other vital systems of the body. [5,6]

Early dental intervention can reduce oral health problem significantly.
It is, therefore, fundamental to evaluate the oral health survey and to
eradicate potential sources of infection in the mouth in these ALL
groups of patients. [7]

Oral complications due to high-dose chemotherapy or radiotherapy
include increased incidence of dental caries, gingival and periodontal
diseases, candidiasis, oral mucositis, herpes simplex, loss of taste and
so on. [2,7]

Therefore, taking an appropriate treatment plan of dental care
including prophylaxis such as instruction about hygiene and rigorous
implementation of hygienic and care procedures that eliminate dental
plaque, is very important for patients with ALL. Therefore, those who
are to undergo chemotherapy and/or radiotherapy needs to undertake
early intervention through frequent and sharp observation of all
pathological indications within the oral cavity [8] as well as taking

preventive measure against dental caries and gum infection by
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applying fluoride gel topically before, during and after taking therapy
(both for chemo- and radiotherapy).

Preferably, all dental care should be completed before cancer therapy
is initiated and if it is not practicable, priority treatments should be
provided for the abolition of acute infection sources like extraction of
grossly decayed teeth or infected teeth and so on. Therefore, the
investigator is particularly interested in initial evaluation of oral and
dental health as a mouth preparation before starting treatment that
includes the following steps:

1. Reviewing the child's medical history

2. Reviewing the current hematological status

3. Reviewing the proposed chemotherapy/radiation protocol

4. Completing a thorough head, neck, and dental examination
including panoramic and bitewing radiographs

the study eligibility criteria were invited to participate in the present
study until a satisfactory number of participants was obtained (N=34).
So, a total of 34 patients of both sexes (23 boys and 11 girls) were
measured to gather the information.

The Principal Investigator informed the guardian of the study children
about their involvement in this study. Written consent and
confidentiality were considered and highlighted during recruitment
procedures. All potential participants with their guardians had given
a study instrument and allowed time to consider their participation in
the study.

Inclusion Criteria

The study population consisted of children who were diagnosed with
ALL and had been treated with chemotherapy at the Pediatric
Hematology Department of BSMMU and came for seeking dental
help in the department of Pedodontics department of BSMMU.
Exclusion Criteria

There were no exclusion criteria in this age group of children
suffering from ALL and interested to participate in the study.
Sample Size

The sample size was 34 (N) who was registered and treated in the

Department of Pediatric Hematology as well as Pedodontics

Result Obtained
Table I: Distribution of Age of Study Population (N=34)

Department, BSMMU.

Study Period

It was 12 months: From 01-01-2019 to 31.12.2019 though because of
the Corona pandemic, timely data collection was tremendously
hampered during that allocated period. So, the investigator extended
the study period with the permission of the concerned authority.
Data Collection Tools

Using a standardized form, a semi-structured questionnaire was
collected by the resident of the same department who was trained by
the principal investigator in connection with patients’ care to obtain
accurate data as well as to protect patient confidentiality.

Data Collection Procedure

The sociodemographic data of the patients were collected via a semi-
structured questionnaire. One parent for each patient filled out a
questionnaire with the help of one of the selected residents of the
Pedodontics department of BSMMU.

A clinical examination and face-to-face interview were conducted by
the Principal Investigator itself. In the clinical study, oral health was
assessed using Oral Hygiene Index Simplified (OHI-S), Dental
Plaque was assessed using Plague Index (PI), and gingival health
using Gingival Index (GI) whereas caries history was assessed using
dmft/DMFT. Data from each study participant was linked using a
confidential, exclusive ID number. Confidentiality was maintained by
storing all data securely and electronic data were password-protected.
Data were only identified by an identification code and stored
individually and just accessible by the Principal Investigator.

Data Analysis

The data from the questionnaire and the clinical examination were
entered and analyzed using SPSS version 21.0. Descriptive statistics
(Frequency, percentage, mean with standard deviations) werereported
in the result section. The Chi-square test was used to test thestatistical
significance of observed associations at P > 0.05.

This study was approved by the IRB Ethics Committee of the
BSMMU.

Age Group (Years) [Frequency |Percent (%0)

<10 26 76.5
>10 8 23.5
Total 34 100.0

Table I shows that the mean age of the study patients was 7.70 3.03 years, 76.5 % (26) of children were in the age group of 2-9 years and 23.5 % (8)

were in the age group of 10-14 years. The age range was 2-14 years.
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Gender Distribution

Boys Girls

Figure 1: Showing Gender Distribution of Study Children (N=34)
Figure 1 presenting the distribution of study children (N=34) according to gender type where 23 (68%) are boys and 11(32%) are girls.

Birth order
Table I1: Distribution of the Study Patients by Birth Order (N=34)
Birth order Frequency Percentage (%)
Only Child 4 11.8
1st child 8 23.5
2nd child 17 50.0
3rd Child 2 5.9
4th Child 2 5.9
6th Child 1 2.9
Total 34 100.0

According to Table 11, in terms of birth order, it was evident that among this study population (N=34), the 2" child showed the highest frequency
17 (50 %).

Blood
H A t+ve
18%
“B +ve
23%
. / ;
0 +ve
AB
Figure 2: Distribution of the study patients by blood group (N=34)
Figure 2: displays 50 % (17) of the present study population (N=34) had B positive blood group.
Table I11: Distribution of ALL study patients by oral and dental manifestation (N=34)
Oral and dental manifestation  |Frequency Percentage (%)
Yes 29 85.3
No 5 14.7
Total 34 100.0

Table I11 expresses that among all ALL study patients (N=34), 85.3 % (29) came with oral and dental manifestation while 14.7 % (5) had not such

manifestation before receiving therapy.
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Table 1V: Types of chemotherapy received by the study patients (N=34)
Type of chemotherapy Frequency Percentage (%)
L-Asparaginase, Vincristine 2 5.9
Cyclophosphamide 16 47.1
Vincristine 13 38.2
Doxorubicin 2 5.9
Mitoxantrone 1 2.9
Total 34 100.0

Table IV exhibits the data about ALL therapy received by the present study population (N=34) where the most frequent ALL therapy were
chemotherapy Cyclophosphamide (47.1 %) and the Vincristine (38.2 %) respectively.

Table V: Frequency distribution of oral manifestation of the study patients following chemotherapy (N=34)

Oral Manifestation Frequency Percentage (%0)
None 3 8.8

Sensitivity 11 32.4

Caries 19 55.9

Gum infection with tooth mobility 1 2.9

Total 34 100.0

Table V showed that among all study subjects (N=34) 8.8 % patient did not develop any oral manifestation but the rest 91.2 % developed some
kind of oral manifestation. It had been observed that among all study population (N=34) 55.9 % of study children experienced dental caries after

receiving chemotherapy, 32.4 % developed tooth sensitivity and only 2.9 % study patient developed severe gum problem with tooth mobility.

Table VI: Association of Oro-Dental Problem after Receiving Chemotherapy (N=34)

Types of Chemotherapy |Oral and Dental Complication after Therapy

None Gum Infection  |Sensitivity Caries Total
L-Asparaginase, 1(33.3 %) 1(100.0 %) 0(0.0 %) 0(0.0 %) 2.0
\incristine
Cyclophosphamide 0(0.0 %) 0(0.0 %) 5(45.5 %) 11(57.9 %) 16.0
\incristine 1(33.3 %) 0(0.0 %) 6(54.5 %) 6(31.6 %) 13.0
Doxorubicin 1(33.3 %) 0(0.0 %) 0(0.0 %) 1(5.3 %) 2.0
Mitoxantrone 0(0.0 %) 0(0.0 %) 0(0.0 %) 1(5.3 %) 1.0
Total 3.0 1.0 11.0 19.0 34

Table V & VI depicted that among all study patients (N=34) most ALL patients (47.1 %) received Cyclophosphamide for the treatment of ALL
and the next frequent chemotherapy was Vincristine (38.2 %). Study data also revealed that among those patients who were received

Cyclophosphamide, mostly developed dental caries (57.9 %) as oral and dental complication.

Improvement of Oro-Dental
Complication after Fluoride
Application

MmYes

No

Figure 3: Improvement of Dental Complication after Fluoride Application
Figure 3 displaying that among all study patients (N=34), after fluoride therapy, 25 (74 %) cases showed improvement of oral and dental problem
that is no more caries or caries progression, and no sensitivity as well and 9 (26 %) showed no change in their complication and this difference is

statistically significant (P > 0.05).
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Conclusion

Because of dramatic improvements in the understanding of biology
and pathogenesis of ALL, physicians are capable to resolve and plan
the appropriate therapy for ALL patients. Therefore, throughout the
world, now the disease prognosis is improved greatly as the mortality
rate in the pediatric leukemic population is declined drastically.
Though survival periods have become longer their quality of life is
negatively affected by complications of chemotherapy and
radiotherapy as well as the disease itself, with troubles in social and
intellectual functioning.

As the oral manifestation would sometimes be the key manifestation
of ALL, a dentist can diagnose a case of ALL in regular dental
practice. So, the pediatric dentist has an important role in the
prevention, stabilization, and treatment of oral and dental problems
that can compromise the child’s health and quality of life during and
follow-up of the ALL treatment.

Recommendation

In the mouth, many different classes of bacteria are residing that are
helpful for us.

Chemotherapy and radiation therapy may cause changes in the lining
of the mouth and the salivary glands, which make saliva, due to high

mitotic activity. This can slow or stop the growth of new cells as well
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