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ABS TRACT  
 

 

BACKGROUND 

Acute leukemia is characterized by the progressive excessive production of 

leukocytes in the bone marrow as well as the arrival of immature cells into the 

peripheral blood. The present study aimed to evaluate the oral hygiene status in 

patients with acute leukemia. 

 

METHODS 

The present study included 50 ALL patients referred to the affiliated oncology 

centers of Kerman University of Medical Sciences from April to December 2015 and 

52 healthy children. Data collected from the oral examination included the 

DMFT/dmft and plaque indexes and the presence of mucositis. Information about 

the diseases, blood test results, the patients’ age, and the type of drug was obtained 

from medical records. Data was analysed through SPSS software, T-test and Mann-

Whitney test at a significance level of 0.05. 

 

RESULTS 

Grade 1 and 2 mucositis was observed in 6 (0.12%) and 1 (0.2%) patients 

respectively. The plaque index was significantly higher in patients than the healthy 

group (p= 0.033). The average missing teeth was higher in the ALL group, but it was 

not statistically significant. There were no statistically significant differences 

between the individuals with mucositis and those without mucositis (p=0.503). 

There were no statistically significant differences between the patients and healthy 

group in terms of the mean DMFT/dmft index. 

 

CONCLUSIONS 

There were no statistically significant differences between the patients and healthy 

group in DMFT/dmft index. Statistically significant differences were seen between 

patients and healthy groups in terms of OHI-S index. 
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BACK GRO UND  
 

 

 

Leukemia is a disease which is characterized by the 

progressive and excessive production of leukocytes in the 

bone marrow and arrival of immature cells in the peripheral 

blood.1 The aetiology of this disease is not well understood. 

Most studies have investigated the factors such as the viruses, 

retroviruses, genetic factors, radiation and chemical 

agents.2,3,4,5,6 Leukemia includes different sections based on 

the type of involved cells, duration of disease, and its clinical 

characteristics. Acute lymphoblastic leukemia (ALL) accounts 

for about 80% of leukemia which mostly occurs in the 

children. The most common oral symptoms of leukemia 

include the gingival bleeding and hyperplasia, opportunistic 

infections, and bone changes. Since the chemotherapy also 

affects normal cells, the symptoms can be seen during the 

treatment and may be also intensified. Dentists can diagnose 

its initial symptoms especially in the acute phase of the 

disease.1 Mucositis is the most important oral problem of 

patients in the chemotherapy phase.1,7 Mucositis is 

characterized by the redness and oral ulcers, and begins 4-7 

days after the chemotherapy.8 In patients with leukemia, the 

inflammatory periodontal disease and oral mucositis have 

significantly higher than the healthy group.9 Pels et al. (2012) 

found that the ALL children had significantly better oral 

hygiene than the healthy group, but their gingival index (GI) 

was more than the healthy group.2 It is found that the ALL 

children are at the higher risk of tooth decay than the healthy 

group; and the root malformations, dental agenesis, 

microdontia and enamel dysplasia are more common among 

the children with this disease.10,11 A study reported the higher 

rates of dental caries in the ALL children than the normal 

population.12 It is shown the oral hygiene status in the ALL 

children in different phases of treatment and found that the 

DMFT/DMFT indices were much further during the 

maintenance phase than other phases in.13 A study reported 

the prevalence of oral lesions in the ALL children according to 

the following order: Gingivitis 91.84%, tooth decay 81.63%, 

mucositis 38.77%, periodontitis 16.32% and 18.36% angular 

chilitis. They concluded that the ALL and poor oral hygiene 

increased the patients' susceptibility to candidiasis and 

gingivitis.14 Mucositis was the most common problem in 

patients with the ALL; and maxillary posterior buccal mucosa 

was the most common site. Results of conducted studies by 

the above-mentioned researchers indicated that the oral 

manifestations were more common in the ALL patients than 

the healthy group and were also more prevalent in the 

induction phase of treatment than other phases.3 Considering 

dental and oral problems in patients with leukemia, dentists 

should be aware of the lesions which are caused by this 

disease and prescribe medications for its treatment to 

improve their oral health. The present study was conducted 

to determine the children's dental and oral problems. 

 

 
 

ME TH OD S  
 

 

The present study was a cross-sectional study which was 

conducted on the ALL patients who referred to the affiliated 

Oncology Centers of Kerman University of Medical Sciences 

during the April-December 2015 and desire to participate in 

research and 50 healthy children. After obtaining the 

necessary permissions, a senior trained dental student, with 

necessary skills, referred to the related centers for 

examination. Before the examination, the purpose of study 

was explained to patients/parents and their verbal consent 

was obtained. Finally, 50 patients examined.15 

The oral examination (Decay, Missing, and Filling teeth) 

included DMFT/DMFT indices and the plaque index. 

DMFT/DMFT indices were evaluated according to the World 

Health Organization (WHO) criteria.16  

 

Oral Hygiene Status by Plaque Index (Silness and Loe) 

 Score 0= No plaque in the gingival area. 

 Score 1= A film of plaque adheres to the free gingival 

margin and adjacent area of the tooth and it is only 

diagnosed while probing all accessible tooth surfaces. 

 Score 2= Moderate accumulation of soft deposit within 

the gingival pocket, or the tooth and gingival margin 

than is visible to the naked eye. 

 Score 3= Abundance of the soft matter within the 

gingival pocket or on the tooth and gingival margin.17 

 

Mucositis Assessment Based on WHO Criteria 

 Score 0= No mucositis symptoms. 

 Score 1= Redness, Erythema and burning sensation. 

 Score 2= Erythema and ulcers. Patient can swallow solid 

food. 

 Score 3= Ulcers and redness. Patients are unable to 

swallow solid food. 

 Score 4= Ulcers and pseudomembranous that prevent 

eating.18 Information on diseases such as step therapy, 

blood tests and patients' age were extracted from 

patients' medical records. Finally, the personal hygiene 

practices were taught to the participants. In the present 

group, the healthy group covered the individuals at the 

same age range of patients without leukemia disease or 

other systemic disease affecting these indices. The 

above-mentioned indices were then measured. 

 

Statistical Analysis 

Data entered into the checklists and later into the computers 

to be analysed through the T and Mann-Whitney tests in the 

SPSS software (ver. 21) at the significance level of 0.5%. 

Normalized data distribution performed. 

 

Ethical Consideration 

This project was approved by the Ethics Committee of 

Kerman University of Medical Sciences under the code of 

IR.KMU.REC.1395.36. 

 

 
 

 

RES ULT S  
 

 

 

Results of the present study, which was conducted on 50 

patients with acute lymphoblastic leukemia and underwent 

the treatment process and 52 individuals in the healthy 

group, are as follows: There were 34 male (68.00%) and 16 

female patients (32.00%). There were 30 females (57.7%) 

and 22 males (42.3%) in the healthy group. (Table 1).  In the 

patient group, 13 (0.26%), 14 (0.28%) and 23 (0.46%) 

patients were respectively in the induction, consolidation and 
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maintenance phases. A total of 15 (30%), 22 (44%) and 13 

patients (26%) were treated with cyclophosphamide-

cytarabine, VCR-mercaptopurine-methotrexate and 

vincristine- daunorubicin -asparaginase respectively. After 

examination of under-treatment patients, 43 patients did not 

have the mucositis, 6 individuals had the grade-1 mucositis 

(0.12%); and 1 patient (0.2%) had the grade-2 mucositis.  

The mean and standard deviation of the patients' WBC and 

RBC and blood platelets are presented in the Table 2 for both 

genders. The mean and standard deviation of the DMFT/dmft 

status of patients and healthy groups are presented in the 

Table 3. The number of filled teeth in the healthy group was 

significantly higher (p= 0.033) according to the filled teeth 

index. Furthermore, the plaque index was significantly higher 

in the patients than the healthy group (p= 0.033). The 

average extracted tooth due to the decay in the treatment 

group was higher than the healthy group, but it was not 

statistically significant. There were not any statistically 

significant differences between individuals with and without 

mucositis in terms of the mean plaque index                                       

(p= 0.503).Differences between healthy and patients’ groups 

based in plaque index is shown in the Table 4. 
 

Male Female 
Variables 

Percentage Number Percentage Number 

68.00 34 32.00 16 Patients 

42.31 22 57.69 30 Healthy 

54.91 56 45.09 46 Total 

Table 1. Frequency Distribution of Patients and Healthy Groups in 
Terms of Gender 
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Male 3.83 0.88 3.34 1.34 131.71 249.39 142.75 145.34 
Female 4.05 1.47 4.25 2.09 148.64 196.76 158.00 162.21 

Total 3.90 1.10 3.64 3.40 138.16 232.14 248.00 251.13 

Table 2. Mean and SD of the WBC and RBC and  

 Platelets for both Genders 

 

p-Value S.D. Mean Group Variable 

p>0.05 
2.72 2.30 Patients 

d/D 
1.83 2.96 Healthy 

p>0.05 
1.10 1.40 Patients 

M/m 
0.91 0.53 Healthy 

0.033 
0.72 0.26 Patients 

F/f 
0.63 0.91 Healthy 

p>0.05 

3.60 4.01 Patients 
DMFT/dmft 

 
2.25 4.13 Healthy 

0.61 0.79 Healthy 

Table 3. Correlation between DMFT/dmft Status of                                    
Patients and Healthy Groups 

 
p-Value Mean of Rank IQR Median Group Variable 

0.011 
57.28 1 1 Patients 

Plaque index 
43.72 0 1 Healthy 

Table 4. Difference between Patients and Healthy Group                    
According to Plaque Index 

 

 
 

DI SCU S SI ON  
 

 

Leukemia is the most common malignancy in the children; 

and the paediatric dentists play important roles in the 

prevention, treatment and healthy of oral and dental 

problems which affect the children health and quality of life 

before, during and after the treatment.8 Acute lymphoblastic 

leukemia (ALL) often occurs in children and accounts for 

almost 80% of leukemia. The increased gingival volume and 

bleeding are the most common oral symptoms.1 

Results of the present study, which was conducted on 50 

patients with the ALL, indicated that 68% of patients were 

male, and these results were consistent with results of 

research by Carrillo et al. who found that there were a larger 

number of men with hematologic malignancies among 

haematology-oncology patients in São Paulo, Brazil.19 

Mucositis was observed in 14% of patients in the present 

study. Results of research by Soares et al. (2011) on 17 

children with the ALL in Brazil indicated that 5 patients 

(29.41%) had mucositis.20 In a research by Toress et al. 

(2010) in Mexico, the mucositis was observed in 38.77% of 

the ALL patients.14 Subramaniam et al. (2008) reported that 

the frequency of mucositis was 20.6% in the Indian patients 

with the ALL.3 Mendonca et al. (2012) found that the HSV and 

Candida were associated with the increased mucositis in 

patients with the ALL.21 Obviously, the higher percentage of 

mucositis was seen in the studied patients in the above-

mentioned research compared to the present study; and it 

was probably due to the study design and sample size. 

Considering the fact that 46% of patients were in the 

maintenance phase, it could be a reason for the decreased 

mucositis rate in the present study. Furthermore, there were 

not any statistically significant differences between the type 

of prescribed drug and the incidence of mucositis. Studies 

found that the average time of development of mucositis 

lesions and ulcers was 10-16 days after the initiation of 

chemotherapy; and the oral problems did not depend on the 

chemotherapy protocol.22,23,24 It was indicated that the 

mucositis developed in children with leukemia to a large 

extent due to the reduced levels of S-IgA, myeloperoxidase, 

salivary peroxidase and 50% reduction in the amounts of 

salivary proteins compared with the without-mucositis ALL 

patients.25 

Results of conducted study by Soares et al. indicated that 

the use of 0.12% Chlorhexidine and the oral rinse solution 

reduced the oral mucositis and pathogens in children with 

the ALL.20 In the present study, the average GI Index was 

0.9±0.1% in patients with the ALL. There were not any 

statistically significant differences between the patients and 

healthy group. Therefore, the patients had higher OHI-S 

index; and this was inconsistent with results of conducted 

research by Pels who argued that the healthy subjects had 

better indexes.2 This inconsistency could be due to the fact 

that 26% of patients were in the induction phase in the 

present study. Mucositis is one of the main problems in the 

multi-drug chemotherapy treatment and it can be associated 

with a less-compliance rate with the oral hygiene. There was 

not any correlation between the plaque rate and 

haematological criteria. In a study on the Santa Maria patients 

in Brazil, Angst et al. reported the plaque index of 1.32±0.54 

and there was not any significant relationship between the 

platelets with dental plaque; and it was consistent with 

results of the present study.26 In the present study, a total of 

85% of patients suffered from the dental caries. Results of the 

present study were consistent with results of research by 

Torres et al. (2012) in Mexico where the decay was observed 

in 81.63% of patients with the ALL.14 In the present study, 

there were not any statistical significant differences between 
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patients with the ALL and the healthy group in terms of the 

DMFT/DMFT index, but the standard deviation of index was 

higher in patients than the healthy group. Cubukçu observed 

that there were not any statistical differences between the 

patients, who had long survived cancer, and the healthy 

group in terms of the mean DMFT Index.27 In a 10-year 

review on the individuals, who survived the ALL and AML, 

Lauritano et al. found that the DMFT index was higher in the 

treated patients than the healthy group.10 In the present 

study, there were statistical significant differences between 

the patients and healthy group in terms of the F index 

(restored tooth). The healthy group had a higher number of 

restored teeth; and this was inconsistent with findings of 

research by Nemeth 11 who reported that the healthy group 

had more restored teeth; and it was probably due to the fact 

that Nemeth's study was conducted on the children who were 

previously treated. In the present study, the lower number of 

filled teeth might be attributed to the fact that the patients' 

parents were more involved in the disease and its treatment, 

and thus they paid great attention to their oral and dental 

health. In addition to the antineoplastic therapy, the special 

attention should be paid to the children's oral dental needs 

with blood diseases. Oral hygiene and dental health status 

should be periodically monitored through the close 

collaboration between the oncologists, pediatricians, 

pediatric dentist and dental hygienist. Despite the fact that 

the side effects of antineoplastic drugs are not avoidable, the 

patients' quality of life can be enhanced by compliance with 

oral and dental hygiene care and prevention of oral diseases. 

 

 
 

 

CONC LU S ION S  
 

 

 

Findings of the present study indicate that most of the ALL 

patients were male. There were no statistically significant 

differences between the patients and healthy groups in terms 

of the DMFT index. There were statistically significant 

differences between the patients and healthy groups in terms 

of the OHI-S index.  

 

Limitations 

As dmft/DMFT and plaque index are the most common 

indices in oral health field, we evaluated these indices. Other 

indicies were not measured. 
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