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ABSTRACT  

Background:  Thalassemia is an inherited blood disorder in which the body makes an abnormal form of 

hemoglobin which results in improper oxygen transport and destruction of red blood cells. Patients with 

thalassemia have been found to have lower bone mineral density. Prominent cheek bones, maxillary 

enlargement due to erythroid hyperplasia are the major facial changes in thalassemic patients. Wide spacing of 

the teeth, protrusion of the maxilla and maxillary incisors, defective anterior open bite and saddle nose 

deformity are the major oro-facial abnormalities. Aim of the study was to evaluate prevalence of dental caries, 

oral hygiene status, malocclusion status and dental treatment needs in thalassemic children. A group of 72 

thalassemic major patients were considered for study.  All the patients belong to Thalassemia major group and 

registered in Thalassemic society. The sample included 57 male and 15 female thalassemic children between the 

ages of 0 to 17 yrs.  A control group of 72 normal children of the same age group are included in the study for 

comparison. In this study, it was found that dft, DMFT, Debris Index, Calculus Index, simplified oral hygiene Index 

(OHI-S) is poor in beta thalassemia patients when compared to the control group children of same age groups. 

Thalassemia is a haematological disorder with life threatening problems. Dental ailments are often neglected. 

Thalassemia patients and parents of the thalassemia patients are to be educated regarding the prevention of 

caries and the importance to maintain good hygiene of the oral cavity.  

Keywords: Thalassemia, Hemoglobinopathy, Chipmunk Facies, Debris Index, Calculus Index, Simplified Oral 

Hygiene Index. 

Keywords: Dental caries, Oral health, thalassemia. 

INTRODUCTION 

Thalassemia is an inherited blood disorder where 

abnormal form of hemoglobin is synthesized.  

Improper oxygen transport and destruction of red 

blood cells occur due to the formation of abnormal 

hemoglobin. According to the Centers for Disease 

Control (CDC), thalassemia is most common in 

people from Asia, the Middle East, Africa, and 

Mediterranean countries such as Greece and 
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Turkey. The two main forms of thalassemia are 

alpha-thalassemia and beta-thalassemia. The α-

thalassemias (Alpha) involve the genes Hemoglobin 

A1 (HBA1) and Hemoglobin A2 (HBA2), inherited in 

a Mendelian recessive manner. There is a deletion 

of the 16p chromosome. Αlpha Thalassemia result 

in decreased alpha-globin production, therefore 

fewer alpha-globin chains are produced, resulting in 

an excess of β chains in adults and excess γ chains in 

newborns. The excess β chains form unstable 

tetramers known as hemoglobin H or HbH. Beta 

thalassemia also inherited as autosomal, recessive 

fashion occur due to mutations in the HBB gene 

located on chromosome 11, the severity of the 

disease depends on the nature of the mutation and 

on the presence of mutations in one or both alleles. 

The beta form of thalassemia is particularly seen 

among Mediterranean population, and this 

geographical association is responsible for its 

naming [1]. β thalassemia major or Mediterranean 

anemia or Cooley anemia is caused by a βo/βo 

genotype. No functional β chains are produced, and 

thus no hemoglobin A can be assembled. This is the 

most severe form of β-thalassemia. β thalassemia 

intermedia is caused by a β+/βo or β+/β+ genotype. 

In this form, some hemoglobin A is produced, 

thalassemia minor is caused by a β/βo or β/β+ 

genotype. Only one of the two β globin alleles 

contains a mutation, so β chain production is not 

terribly compromised and patients remain 

relatively asymptomatic. Signs and symptoms of β-

Thalassemia Major appear within the first 2 years of 

life. According to the literature few cases have been 

reported even earlier at the age of 4- 6 months of 

life. Affected infants are usually having low 

circulating hemoglobin, failure to thrive, and 

become progressively pallor. Diarrhea, recurrent 

fever, spontaneous fractures, bleeding, 

susceptibility to various infections, 

hepatosplenomegaly, and growth retardation are 

some of the commonly presenting symptoms. Also 

patients with thalassemia have been found to have 

lower bone mineral density [2]. According to the 

literature, prominent cheek bones, enlargement and 

protrusion of maxilla caused by erythroid 

hyperplasia with depression of the bridge of the 

nose is the major facial change in thalassemic 

patients. These oro-facial changes result in the 

characteristic facial appearance in the thalassemia 

children called as “Chipmunk facies or Rodent 

facies” [3]. Oro-facial abnormalities in children 

include wide spacing of teeth, forward drift and 

protrusion of maxillary incisors, abnormal anterior 

bite, protrusion of maxilla, abnormalities in 

occlusion, and nose deformity  

often referred as saddle nose deformity, 

pneumatization of maxillary antrum is often 

delayed in the thalassemia affected children [4]. 

AIM 

  

The aim of this study was to evaluate prevalence of 

dental caries, oral hygiene status, malocclusion 

status and dental treatment needs in thalassemic 

children.  

MATERIALS AND METHODS 

A group of 72 thalassemic major patients were 

considered for study.  All the patients belong to  

Thalassemia major group and registered in 

Thalassemic society, a part of Hematological society 

of Hyderabad.  The sample size included 57 male 

and 15 female thalassemic children between the 

ages of 0 to 17 yrs.  The sample included subjects 

from all socioeconomic backgrounds and most of 

them hailing from below poverty line. Institutional 

ethics committee approval and consent from the 

parents of study group and control group were also 

taken before the study.  A control group of 72 

normal children of the same age group are included 

in the study for comparison.  The decayed and filled 

teeth (dft) and decayed missing filled teeth (DMFT) 

indices were used to determine caries prevalence in 

deciduous and permanent dentition respectively 

putforth by World Health Organization (WHO).  Oral 

hygiene status was determined using debris index, 

calculus index and Simplified Oral Hygiene Index 

(OHI-S).  Malocclusion status was determined by 

using Angle’s classification and Baume’s 

classification in the respective dentitions. Inclusion 

criteria used was the children attending the 

pediatric outpatient department with diagnosis of 

thalassemia or the children registered in the 

thalassemia society and getting regular blood 

transfusions were included. Children suffering from 

other diseases which are known to cause dental 

abnormalities are excluded from the study.  

RESULTS 

  

In this study 72 thalassemia major children and 

control group children in the age groups of 0 – 17 
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were  

considered. The thalassemic and control group age 

and sex distribution are shown in Table-I. Table – II, 

III and IV shows average scores of caries indices, 

oral hygiene indices, malocclusion status and dental 

treatment needs of thalassemic children.   

The caries index scores were DMFT – 1.6 +_ 0.14 

and dft – 1.44 +_0.14. The debris index scores, 

calculus index scores and OHI – S scores were 0.96 

 0.19, 0.34  0.19 and 1.47 0.14 respectively. 

Malocclusion status incidence is found to be 

15.27%; the treatment needs were oral prophylaxis 

43%, restorations 50%, extractions 26.3%, 

endodontic treatment 5.55% and orthodontic 

treatment 15.27% (Table V).  The control group 

results are shown in Table – III. The caries indices 

scores are DMFT – 0.52  0.5 and dft -0.47  0.5. 

The oral hygiene indices scores are debris index 

0.62  0.48 calculus index – 0.3  0.48 and 

OHI-S - 0.96  0.33. The malocclusion incidence is 

38%.  The treatment needs are oral prophylaxis 

30%, restorations 16.36%, and extractions 1.81%, 

Endodontic treatment 3.63% and 38% orthodontic 

treatment (Table V).  

Table 1: Age and sex distribution of Thalassemic and Control group 

 Thalassemia group  Control group  

Age Male Female Total Male Female Total 

00 to 02 years 4 1 5 3 2 5 

03 to 05 years 15 4 19 12 8 20 

06 to 08 years 18 6 24 13 11 24 

09 to 11 years 11 3 14 8 7 15 

12 to 14 years 5 1 6 4 1 5 

15 to 17 years 3 1 4 3 0 3 

Total 56 16 72 43 29 72 

 

  

Table 2: DMFT and dft observations in study and control groups 

Age in Yrs Thalassemia group 

DMFT 

Control group 

DMFT 

Thalassemia 

group 

dft 

Control group 

dft 

0-2 0 0 0.5 0.2 

3-5 0 0 2.51 1.66 

6-8 0.8 0.14 3.9 0.02 

9-11 1.05 0.65 0.82 0.2 

12-14 4.1 1.28 0 0 

15-17 3.66 1.05 0 0 

Average 1.6+_0.14 0.52+_0.5 1.44+_0.14 .478+_0.5 
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Table 3: Debris And Calculus Index Observations In Study And Control Groups 

Age in Yrs Debris Index 

Thalassemia group 

Debris Index 

Control group 

Calculus Index 

Thalassemia group 

Calculus Index 

Control group 

0-2 0 0 0 0 

3-5 0.9 0.34 0.09 0.34 

6-8 1.15 0.63 0.23 0.42 

9-11 1.27 0.87 0.5 0.33 

12-14 1.46 0.65 0.59 0 

15-17 0.9 1.27 0.6 0.71 

Average 0.96+_0.19 0.628+_0.48 0.36+_0.19 0.3+_0.48 

 

 

 Table 4: OHI-S And Malocclusion Comparison In Study And Control Groups 

Age in Yrs Thalassemia group 

OHI-S 

Control group 

OHI-S 

Thalassemia group 

Malocclusion 

Control group 

Malocclusion 

0-2 0 0 0 0 

3-5 0.99 0.68 0 0 

6-8 1.89 1.03 1 2 

9-11 1.73 1.2 5 4 

12-14 2.11 0.53 4 6 

15-17 2.6 2.32 1 7 

Average 1.47+_0.14 0.96+_0.33 Total = 11 Total = 19 

 

 

Table 5: Dental treatments in study group and control group 

Treatments needed Thalassemia group Control group 

Oral Prophylaxis 43 30 

Restorations 50 16.36 

Extractions 26.3 1.81 

Endodontic Treatment 5.55 3.63 

Orthodontic Treatment 15.27 38 

 

 

DISCUSSION 

  

Thalassemia is characterized by impaired synthesis 

of one or more globin chains of the blood  

protein hemoglobin. It is an autosomal recessive 

inherited genetic disorder. Thalassemia disease was 

first recognized clinically in the year 1925 and 

described a syndrome of anemia with smaller sized 

erythrocytes by Dr. Thomas Cooley. This 

impairment which is the characteristic of 

thalassemia leads to varying degrees of anemia that 

can range from significant to life threatening. These 
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hereditary anemias are caused by mutations mainly 

located on chromosome 16 that encodes α-globin 

genes and on chromosome 11 which encodes the γ, 

δ, and β-globin genes. This defect affects either α or 

β polypeptide chains of the globin portion of the 

hemoglobin molecule. Based on the globin 

chain/chains affected, the disease may be classified 

as α-thalassemia or β-thalassemia. Based on clinical 

and genetic entities, thalassemias are classified as 

homozygous, heterozygous, or compound 

heterozygous. Although the heterozygous form of 

β-thalassemia disease (thalassemia minor) is milder 

with minimum clinical expression, the homozygous 

form of β-thalassemia (thalassemia major) exhibits 

the most severe clinical symptoms with marked 

oro-facial defects. Rarely, a less severe form called 

thalassemia intermedia also occurs [5].  

Thalassemia poses a great challenge to quality of life 

of children. The clinician and the dentist should  

have very good knowledge about the oro- facial and 

other oral manifestations of thalassemic patients.  

Thalassemic patients need more psychological and 

social support from the family and the treating 

doctors which might help in improving treatment 

outcomes of these patients. It is important to know 

and understand the dento-facial changes associated 

with these patients and their implications for 

orthodontic treatment [5]. With only limited 

research and literature available in this area, this 

study is an attempt to find out both the prevalence 

of intraoral findings of children and adolescents 

affected with the disease - thalassemia major. 

Patients with thalassemia major present with great 

clinical variability in the signs and symptoms. 

Because of the severe anemia they suffer in early 

childhood and growing phase of life, bony changes, 

retardation of growth, and splenomegaly may occur. 

It has been stated that the effects of thalassemia on 

bones depend on the severity of anemia, patient’s 

age, duration of clinical symptoms, and the timing of 

both therapeutic blood transfusion and 

splenectomy [6]. The transfusion therapy may 

diminish or indeed, prevent development of bony 

abnormalities in growing patients [7]. The beta 

thalassemia patients had higher prevalence of caries 

than the normal children. Level of dental caries in 

beta thalassemia patients may be explained on the 

basis of chronic nature of the disease. One main 

reason could be that the patients and the parents of 

the patients are preoccupied with their main, life 

threatening problems arising from the disease and 

neglecting the basic preventive dental care [8]. 

Another reason for high prevalence of debris, dental 

caries and calculus index could be because of the 

increased sensitivity to local factors (oral hygiene, 

tooth brushing habit and frequency of sugar intake) 

[9].  

  

Present study was aimed to study the prevalence of 

dental caries, oral hygiene status, malocclusion 

status and dental treatment needs in thalassemic 

children. In the study we have found that dft, DMFT, 

Debris Index, Calculus Index, Simplified oral 

hygiene Index (OHI-S) is poor in beta thalassemia 

patients when compared to the control group 

children of same age groups, on contrary 

malocclusion was less in the study group than the 

control group.   

  

Our study correlated with the study done by 

Navpreet Kaur et al [10] and Dr. Veena R [9]. They  

concluded that the patients with beta thalassemia 

had higher caries experience (DMFT=3.45 ± 4.20,  

3.14±1.92) prevalence than the healthy controls 

(DMFT=1.82 ± 2.51, 1.52±1.55). Our study also  

correlated with the recent study conducted by 

Jaideep singh et al [11] where there was 

significantly higher prevalence of both dental caries 

and periodontal diseases among beta thalassemic 

patients (DMFT=13.33±6.813, 3.51±1.131), plaque 

index (PI= 3.66±2.115, 2.83±1.407) and gingival 

index (GI=2.83±1.152, 2.04±1.410). In other study 

conducted by Eugenio Pedulla et al [12], where they 

have concluded that younger population of 

thalassemic had greater prevalence of dental caries 

and poor oral hygiene when compared to the older 

population which is in correlation with the present 

study. But in the study conducted by 

Jahangirnezhad et al where 56 cases of beta 

thalassemia major cases were included and they 

had reported that the decayed, filled and extracted 

teeth in major Thalassemia patients were not 

significantly higher than the control group [13].   

  

Our results were also in near correlation with the 

findings of the author Mohammad Shooriabi et al  

[14] in terms of DMFT indicator where the study 

group involved 50 patients, the results showed that 

the mean of DMFT indicator in the patient group 

was 4.94 with a standard deviation (SD) of 1.5 and 

in control group was 5.8 with standard deviation of 



JRAD  

40 
 

Journal of Research and 
Advancement in Dentistry         Satya Siva Rajajee KT et al. 

2.04.  Also, the average of decayed teeth in the 

patient group was 7.7 + 3.3 and in control group 

was 6.9 + 1.9. In other words, the number of 

decayed teeth was higher in the patient group. The 

average of missing teeth was 0.34+ 0.7 in the 

patient group and 0.58 + 0.9 in control group. The 

number of missing teeth was higher in healthy 

subjects. The average of filled teeth was 0.54 + 1.1 

in the patient group and 2.4 + 2.2 in control group. 

In other words, the number of filled teeth was 

higher in healthy subjects and this difference was 

statistically significant. Regarding the malocclusion 

status, the findings in this study are in contrary with 

the findings and the studies conducted by Manali 

Arora et al [15] and Mehdizadeh M et al [16] where 

the malocclusion status was higher in thalassemic 

patients. All dental treatments are to be planned 

with the valuable opinion of the treating 

hematologist. The hemoglobin levels are to be 

regularly monitored and maintained so as to reduce 

the dental caries and malocclusion [17]. This 

decreases the extent of malocclusion. The dental 

treatment should be performed in a short time as 

possible and should be done after the patient 

receives blood transfusion to improve the 

hemoglobin percent of the patient. Dental 

interventions are preferably done when the 

hemoglobin is more than 10 gm%. If any 

orthodontic treatment is needed, the dental 

movement should be watched closely because there 

may be faster movement compared to the normal 

situation. 

  

LIMITATIONS 

  

There was discrepancy in the sample size in the 

groups of the study and also the sample size was  

small. Moreover, the study design was that of a 

cross-sectional analysis. Further prospective 

studies can be conducted in future to substantiate 

the present study results.  

  

CONCLUSION  

  

The beta thalassemia patients has high rate of 

prevalence of caries than the normal children. Level 

of  

dental caries in beta thalassemia patients is 

attributable to the chronic nature of the disease. 

One main reason could be that the patients and the 

parents of the patients are preoccupied with their 

main, life threatening problems arising from the 

disease and neglecting the basic preventive dental 

care. Preventive dental care is must for thalassemic 

patients. Thalassemia patients and parents of the 

thalassemia patients are to be educated regarding 

the prevention of caries and the importance to  

maintain good hygiene of the oral cavity. Patient’s 

quality of life can be improved by appropriate 

dental and periodontal care.  
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