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Similar caries pattern in monozygotic twins: Role of nature  
and/or nurture

ABSTrACT
The present article attempts to relook at the role of genetics in the caries pattern in pediatric patients. Genetics exerts a major 
influence on initiation and progression of caries. Several investigators have studied the genetic aspects in humans using both 
twin studies and family pedigree approaches. The recent advances in molecular biology and the outcomes of the Human Genome 
Project can help to have innovative approaches to understand the etiology of this complex disease. A pair of 5‑year‑old monozygotic 
twin brothers was referred by the Pediatrician for multiple caries. Both the brothers were reared apart but presented with similar 
dental caries traits. Comprehensive oral health care with a preventive and therapeutic procedure was provided. Periodic recall 
visits were scheduled after every 6 months. By studying dental diseases in the twins reared apart, the element of environmental 
influence is eliminated while retaining the advantage of similar genotype in monozygotic twins. This report of monozygotic twins 
imparts light on the significant contribution of genetic factors on caries susceptibility.
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iNTRODUCTiON

Dental caries is a complex, multifactorial disease for 
which multiple host and environmental etiologic factors 
have been projected. Twin studies are used to estimate 
the influence of genetic factors on dental caries. This 
is a case report of 5-year-old identical twin brothers 
who were reared apart demonstrating a similar caries 
pattern. Review of the literature reveals that the 
genomic era has allowed us to learn about evolution, 
organization and rearrangements of genomes in health 
and disease, and the genetic influence can modify the 
expression of caries and has a heritable component in 
young children.

The role of twins in the analysis of human behavioral 
and physical development was first described by 
Galton.[1] Genetic contribution to dental caries and 

monozygous (MZ) twin pairs show smaller intrapair 
variances for caries than dizygous (DZ) pairs.[2] Goodman 
et al.[3] and Finn and Caldwell[4] in their study of twins 
indicated toward the genetic component of dental caries. 
Bretz et al.[5] suggested that variation in dental caries 
surface traits has a significant genetic contribution 
and microbial acid production is modulated by the 
environment in their study. Table 1 show several 
genetically variable factors associated with dental caries 
as studied by various researchers. Environmental 
contribution has been proposed by Liu.[6]

Bertz et al. stated in their study that 70% of the 
variation in frequency and severity of dental caries 
could be explained by a genetic contribution to dental 
caries traits.[5] Heredity plays a significant role in lesion 
progression and site-specific incidence rate.

Table 1: Studies showing genetic variables for dental 
caries
Salivary factors and oral flora • Goodman et al. 1959[3]

• Mandel 1974[17]

Tooth eruption • Finn and Caldwell 1963[4]

Tooth morphology • Wood and Green 1969[18]

• Townsend et al. 1988[9]

Dental spacing and alignment • Corruccini and Potter 1980[19]

Propensity for diet • Forrai and Bankovi 1984[20]

CASE rEPorT
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CASE rEPorT

Case 1
AM, a 5-year-old twin boy [Figures 1–4] was referred to a 
dental care center by the pediatrician for carious teeth. 
He was in a good general health; his medical history 
revealed an asthmatic bronchitis for which he was 
treated. He also underwent adenotonsillectomy.

Clinical examination revealed that AM was in deciduous 
dentition. Clinically detectable carious lesions were 
recorded using a mouth mirror, explorer and dental 
lighting and severity of the lesions was determined by 
measuring its extent as follows: 1 = white spot lesions; 
2 = lesions confined to enamel with loss of intact surface; 
3 = lesions where the dentin could be visualized at initial 
stages of breakdown; 4 = lesions >2–3 mm into dentin 
[Table 2]. Salivary pH was 5.2. Intraoral periapical 
radiograph was taken for teeth 75 and 85.

Treatment: All decayed teeth except 75, 85 were restored 
with composite. Pulpectomy was done in 75, 85, followed 
with stainless steel crown. Saliva pH was recorded after 
complete oral rehabilitation, which was 7.4. Follow-up was 
carried out after 6 months and 1 year [Figures 5 and 6].

Case 2
AN, a 5-year-old twin boy [Figures 7–9] was referred 
to a dental care center by the pediatrician for carious 
teeth. Like his brother, he was in good general 
health; his medical history revealed an asthmatic 
bronchitis for which he was treated. He also underwent 
adenotonsillectomy.

Clinical examination revealed that AN was also in 
deciduous dentition. Clinically detectable carious lesions 
were recorded using a mouth mirror, explorer and dental 
lighting and severity of lesions on each surface was 
determined by measuring its extent on the same scale as 
described in case 1 [Table 3]. Saliva pH was 5.4. There 
was periapical abscess in relation to 75. An intraoral 
periapical radiograph was taken for teeth 75 and 85.

Treatment: All decayed teeth except 75, 85 were restored 
with composite. Pulpectomy was done in 85 followed with 
stainless steel crown. Tooth 75 was extracted under block 
anesthesia followed by removable nonfunctional space 
maintainer. Saliva pH was recorded after complete oral 
rehabilitation, which was 7.4. Follow-up was carried 
out after 6 months and 1 year. After the eruption of 36, 
band and loop (fixed space maintainer) was cemented 
[Figures 10 and 11].

DiSCUSSiON

Twin studies are used to estimate the influence of genetic 
factors on dental caries. By studying the dental disease 

of multifactorial origin in monozygotic twins reared 
apart, the problem of shared environmental influence is 
eliminated.[7] This case of twins reared apart allows us to 
study their growth and development as non wins, while 
retaining the unique research advantages of controlling 
for genotype.[8]

If hereditary factors are predominant, the caries patterns 
in identical twins are similar,[4] which was found in the 
case presented here. In this case of monozygotic twins, 
the similar caries pattern affirms that, at the early 
age, the genetic contribution to caries susceptibility 
is significant and later environmental factors account 
for more of the variance in dental caries traits.[5] Less 
intrapair difference in caries experience in MZ twins[4] 
have been reported, and it is within the time frame that 
clinical phenotypic endpoints must be characterized.

In this report, the important features to note are: the 
surfaces involved are similar in the corresponding teeth 
and the extent and severity of the lesions are also identical. 
Townsend has shown that human crown morphology 
is under a degree of genetic control.[9] Occlusal surface 
characteristics, lesion progression and site-specific 

Table 3: Caries status for case 2
Teeth 
decayed

Surface involved with severity of lesion

(fDI) occlusal 
/incisal

Buccal lingual mesial Distal

55 2
52 2
51 3
61 3
62 2
65 2
75 4
73 2
83 2
85 4

Table 2: Caries status for case 1
Teeth 
decayed

Surface involved with severity of lesion

(fDI) occlusal 
/incisal

Buccal lingual mesial Distal

55 2
52 2
51 3
61 3
62 2
65 2
75 4
73 2
83 2
85 4



Deshpande and Deshpande: Similar caries in monozygotic twins

| European Journal of General Dentistry | Vol 1 | Issue 2 | May-August 2012 | || 106 || 

figure 3: Intraoral photograph of AM – maxillary arch

figure 4: Intraoral photograph of AM – mandibular arch

incidence rate are influenced by genotype,[5] which is 
evident in the present case. The study by Conry et al.[10] 
demonstrated a significant proportion of variance for the 
number of teeth and surfaces restored, and the caries 
present was attributable to genetic variance. The study 
carried out by Bretz et al.[5] indicated that the highest 
incidence of dental caries occurs at an early age, and may 
correlate with eruption of primary dentition where occlusal 
surfaces presented with the highest net increment rates, 
followed by smooth and interproximal surfaces.

The lesion severity variance may be explained by genetic 
factors. The progression of dental caries involves both 
demineralization of dentin and degradation of the organic 
matrix.[11] It has been well established that odontoblasts 
are capable of responding to dentin injury and can 
up regulate their secretary activity. Growth factors 

figure 1: Extraoral photograph of monozygotic twins AM and AN

figure 2: Intraoral photograph of AM – in occlusion

figure 5: Intraoral photograph of AM – maxillary arch after 1-year follow-up

figure 6: Intraoral photograph of AM – mandibular arch after 1-year 
follow-up
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figure 9: Intraoral photograph of AN – mandibular arch figure 10: Intraoral photograph of AN – maxillary arch after 1-year follow-up

figure 11: Intraoral photograph of AN – mandibular arch after 1-year  
follow up

figure 7: Intraoral photograph of AN – in occlusion figure 8: Intraoral photograph of AN – maxillary arch

sequestered within the dentin matrix may be released 
following tooth injury associated with caries, and may 
initiate or modulate reparative responses.[12] Host MMP’s 
may also be involved in caries progression, e.g. dentin-
bound MMP20.[13] The role of genetic susceptibility in 
dentinal degradation remains to be determined, but the 
twin studies with similar phenotype gives some amount 
of understanding for characteristics of tooth morphology 
and anatomy related to genotype.

The introduction of “positional cloning” improved the 
fidelity of the search for genetic causes of human 
diseases.[14,15] Multiple gene mutations coupled to 
multiple environmental factors is termed “human 
complex diseases,” which include cleft lip and palate, 
dental caries, severe malocclusion, periodontal diseases 
and many more. These complex diseases or disorders 
have a genetic etiology but their inheritance is complex 
(non-Mendelian), such that multiple gene and gene–
environment interactions develop the clinical phenotypes 
or traits.[16-20]

CONCLUSiON

Genetic influence can modify the expression of 
dental caries. There is a need for an increased 
appreciation regarding how genetic factors interact with 
environmental factors to influence growth and pathology, 
in understanding of pathogenesis and recognition 
of susceptible groups and individuals. The human 
genome era heralds a call to reform dental education. 
Clinicians should be aware of the genetic component 
and patient’s family members may also be susceptible. 
Genetic linkage studies on well-defined populations are 
the necessary next step in analyzing the relationship 



Deshpande and Deshpande: Similar caries in monozygotic twins

| European Journal of General Dentistry | Vol 1 | Issue 2 | May-August 2012 | || 108 || 

between inheritance and dental caries, which can relate 
to important clinical implications for the timing of dental 
caries intervention.

Clinical significance
• Well-designed twin studies have a central role to play 

in this new era
• Twin studies can throw new light on how genes 

influence developmental mechanisms and provide 
efficient ways in search of quantitative trait loci 
(QTL’s)

• Challenge to translate the knowledge into improved 
preventive and treatment strategies for the community 
at large

• Teeth are not re-modelled and hence can be used to 
understand how developmental disturbances affect 
morphogenetic processes both pre- and post-natally

• Number of genes and the identification of the specific 
genes responsible for enamel alterations and occlusal 
characteristics

• Human genome sequence will provide new avenues 
for dental education.
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