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Introduction
Short Root Anomaly (SRA) is a rare 
developmental anomaly in the permanent 
dentition apparently unrelated to any 
systemic condition or syndrome. Its 
etiology is not known; however, familial 
occurrence has been suggested (Lind, 

[1]1972; Edwards and Roberts, 1990) . The 
prevalence of SRA among populations 
range from 0.6% to 10% (Ando et al., 
1967; Jakobsson and Lind, 1973; 
Bergström, 1977; Brook and Holt, 

[2],[3], [4], [5]1978).
Hypoplasia of teeth root is an inherited 
disease characterized by dental short-
root anomaly (SRA), which is a disorder 
due to the abnormal physiological 
development of teeth roots. It is one of the 
most serious causes of teeth shedding, 
and the incidence rate of SRA is about 

[6]1.3% .The prevalence is probably 
[7]attributable to some genetic factor , 

Stevens-Johnson syndrome, congenital 
renal diseases, antineoplastic therapy, 
chronic dental infection, traumatic factor 
and orthodontic treatment. Some 
inherited diseases could cause HTR 
phenotypes. The earliest case reported 
w a s  a  1 9 - y e a r - o l d  b o y  w i t h  
underdeveloped dental roots and early 

[8]exfoliation of the teeth .

Review Of Literature
SRA was first documented by Lind 

[1](1972) , who described this till-then-
unclassified developmental dental 
anomaly with abnormally short roots as 
always affecting both maxillary central 
incisors almost symmetrically. Root 
formation appears complete, with closed 
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Abstract
Short root anomaly (SRA) is a rare developmental anomaly in the permanent dentition. The 
etiology of this condition is not well established, and no studies have reported the prevalence of 
SRA in the adult population with fully developed dentitions. In SRA dentitions, an increased 
tendency towards orthodontically induced root resorption is likely. Beneficial for successful 
management of SRA is therefore an accurate pretreatment diagnosis. The present article is a 
review of various short root anomaly reported cases and presentation of a case.
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apices in the erupted teeth.
Characteristic of SRA is its strong 
bilateral occurrence. In the SRA cases 
reported, the maxillary central incisors 
seem always to be severely affected, 
usually with roots of about equal length 
or shorter than the crowns (Lind, 1972). 
Other teeth are less often involved, 
usually with premolars and canines 
affected (Ando et al., 1967; Lind, 

[2],[1]1972) . Newman (1975) found that 
“idiopathic” root shortness usually 
affects maxillary incisors, maxillary 
premolars, and mandibular second 
premolars, in that order, with maxillary 
teeth significantly more often affected 
than mandibular teeth. Apart from root 
length, the teeth and their surrounding 

[9]tissues are radiographically normal.
In most cases, SRA does not present any 
symptoms, except that in severe cases the 
central incisors may have increased 
mobility. An increased tendency towards 
root resorption during orthodontic 
treatment and due to pressure from 
embedded canines has been reported in 
SRA dentitions (Lind, 1972; Newman, 

 [1],[9]1975).
There have appeared occasional reports 
of an association with other dental 
anomalies such as developmentally 
missing teeth (hypodontia), peg-shaped 
la te ra l  inc isors ,  invagina t ions ,  
g e n e r a l i z e d  m i c r o d o n t i a ,  a n d  
supernumerary teeth (Lerman and Gold, 
1977; Brook and Holt, 1978; Edwards 
and Roberts, 1990), but no reports of 

[10],[11],[12]SRA in the primary dentition.
Desai RS et al in 2006 reported an 
unusual case of generalized short roots 

a s s o c i a t e d  w i t h  m i c r o d o n t i a ,  
taurodontism of posterior teeth, and 
multiple dens invaginatus along with 
short stature in a 20-year-old man, who 
had lost several teeth because of 

[13]spontaneous exfoliation.
Rajić Šikanjić in 2006 reported short root 
anomaly of maxillary central incisors in 
young female skeleton from the medieval 
Istria. In affected teeth, the crown: root 
ratio was 1:1.6.This appears to be the first 
documented case of anomaly from the 

[14]medieval period.
Prevalence of SRA seems to vary with 
ethnic background. Populations studied 
differ in size and age distribution, and the 
diagnostic criteria for short-rooted teeth 
vary. In one study of Japanese 
schoolchildren mean age 9 years, 10 
months, the proportion with short-rooted 
central incisors was 10% (Ando et al., 

[2]1967) . In Europe, prevalence of 2.4% 
and 2.7% for schoolchildren aged 11 and 
over has been reported, with a male: 
female ratio of 1:2.6 and 1:1.5 
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orthodontic treatment is multifactorial: 
type and duration of treatment, individual 
susceptibility, genetic predisposition, 
and systemic factors all may contribute. 
This resorptive potential varies between 
different patients and between different 
teeth in the same patient. Individual 
biologic factors, e.g., alveolar bone 
density, vascularity, and tooth structure 
may explain these variations (Melsen, 

[21]1999). 
Satu Apajalahti et al in 2002 studied a 
random sample of existing panoramic 
radiographs of 2000 university students 
for SRA. Roots as long as or shorter than 
the crowns in the incisors and visually 
evaluated as very short, blunt roots 
bilaterally in the posterior teeth were 
classified as SRA. The prevalence was 
1.3%. According to anamnestic 
information, half the SRA patients had 
undergone orthodontic therapy, but pre-
treatment radiographs were unavailable. 
In 70% of the SRA patients the short-
rooted tooth pairs were upper incisors, 
but also involved were maxillary 
premolars, lateral incisors, and lower 
second premolars. Women were 

[6]significantly more often affected.
Maxillary incisors have been regarded as 
the most sensitive to root resorption 
(Newman, 1975; Remington et al., 1989), 
in particular those with blunt or pipette-

[10],[19]shaped roots . Mandibular incisors 
and mandibular first molars are also more 
likely to lose root length than are other 

[22]teeth (Kennedy et al., 1983).
Some conditions of the dentition, dental 
anoma l i e s ,  and  morpho log i ca l  
characteristics of the permanent dentition 
is mentioned as predisposing factors. 
These include hypodontia, invaginations, 
ectopic canines, atypical root resorption 
in connection with eruption of a 
permanent tooth, previous trauma, 
taurodontic molars, and SRA (Lind, 
1972; Newman, 1975; Linge and Linge, 

[1],[9],[20]1991.
Most studies have found no significant 
relationship with sex (reviewed by 

[23]Brezniak and Wasserstein, 2002) , 
although, controversially, studies have 
shown a greater prevalence of root 

[9]resorption in girls (Newman, 1975).

Human Conditions Displaying Root-
length Variation In 47, XXY males with 
an  ex t ra  X chromosome,  roo t  
development is affected, leading to the 
development of taurodontism (Varrela 
and Alvesalo, 1988). X-chromosome 
deficiency also appears to influence root 

[24]formation.
In Turner syndrome (45, X), root length 
and crown height of incisors, canines, 
and premolars are significantly reduced, 
and a complex root morphology in 
premolars and molars is a common 
finding (Midtbo and Halse, 1994). 
Defec t ive  root  format ion  i s  a  
characteristic feature in type I dentin 
dysplasia (I DD), a rare autosomal 
dominant disorder of the dentin (Shields 

[25]et al., 1973) . An epithelial defect has 
been suggested to underlie type I DD 
(Witkop, 1988); however, the gene 
mutation behind type I DD is thus far 
unknown. The affected teeth are 
clinically normal, but because of their 
short or almost missing roots, the teeth 
move easily, and spontaneous exfoliation 
may occur. In addition to short tapering 
roots, characteristic dental features are 
periapical radiolucencies and pulpal 
obliteration with crescent-shaped 
radiolucent pulp remnants in the 

[ 2 6 ]permanent teeth . Total pulpal 
obliteration is seen in the primary 
dentition (Steidler et al., 1984; Shankly et 
al., 1999). Histologically, the enamel and 
the outermost layer of the coronal dentin 
are normal, but the pulp chamber is 

[27],[28]obliterated by abnormal dentin . 
In taurodontic molars, the bifurcation 
area is located more apically than in 
normal  molars ,  resu l t ing  in  a  
proportionately shortened root and 

[26]enlargement of the pulp chamber.
Different prevalence figures have been 
reported for taurodontism, due to 
differences in diagnostic criteria. For 
taurodontic lower molars in one Dutch 
population, the prevalence was 10% 
(Schalk-van der Weide et al., 1993). 
Taurodontism has been associated with 
hypodontia (Seow and Lai, 1989; Arte et 
al., 2001) and Oligodontia (Schalk-van 

[29]der Weide et al., 1993).

Case Report:
A 14 year old boy was referred to the 
Pediatric Dental Clinic from a general 
dental practitioner with a chief complaint 
of mobility in the mandibular anterior 
teeth region. The mobility was evident in 
the mandibular anterior segment, due to 
which the patient was reluctant to have 
his teeth examined as he expressed the 
fear that he my spontaneously loose his 
teeth if anyone touched them (one of the 
reasons for the inability to take 
photographs).The patients as well as the 
parents revealed that the referring dentist 
had fixed the teeth with a wire upon their 

(Jakobsson and Lind, 1973; Brook and 
[11]Holt, 1978). 

Bergström (1977) studied a sample of 2 
589 school children aged 8 to 9, and 
found a prevalence of 0.6% for short-
rooted maxillary central incisors. Girls 
were affected three times as often as were 

[4]boys.
Saini TS in 2004 reported three case 
reports of aberrant root formation and a 

[15]review of root genesis.

Genetic Factors
Isolated cases of unknown origin have 
appeared (Leonard, 1972; Lerman and 
Gold, 1977), but pedigree data from both 
completely and incompletely ascertained 
families suggest a strong familial 
background (Lind, 1972; Newman, 

[9],[10]1975; Edwards and Roberts, 1990) . 
Furthermore, racial variation occurs; this 
racial variation, together with a strong 
familial occurrence, indicates that SRA 
has a genetic background, with an 
autosomal dominant  pat tern of  
inheritance (Lind, 1972; Newman, 1975; 

[10]Edwards and Roberts, 1990) . Because 
of restricted family material, no definite 
conclusions have been established as to 
the mode of inheritance.

Environmental Factors
In principle, many environmental factors 
such as trauma, periapical infection, or 
Surgical procedures may cause arrest in 
root development or root shortening 
(resorption). Dental Trauma is possibly 
the most important reason behind the 
shortening of the root of a single incisor. 
Among children aged 1 to 16 years, 35% 
experience injury to their primary or 
permanent dentition (Borssen and Holm, 

[16]1997) . In the permanent dentition, 75% 
to 88% of the traumatized teeth are 
maxillary incisors (Borssen and Holm, 

[16],[17] 1997; Zaragoza et al., 1998).
Radiographic examination of individuals 
who have undergone orthodontic 
treatment shows some loss of root length 
in 48% of cases (Remington et al., 

[19]1989) . Radiographically clearly visible 
apical root resorption (> 2 mm to < 1/3 of 
root length) has been reported in 7% to 
16% of patients treated with a fixed 
appliance (Hollender et al., 1980; 
Remington et al., 1989; Linge and Linge, 
1991), whereas extreme root resorption 
leading to loss of more than one-third of 
the root length is seen in 1% to 0.4% 
(Remington et al., 1989; Janson et al., 

[18],[19],[20]2000).
The etiology of root resorption during 
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orthodontic therapy or any genetic 
[31],[32],[33],[34],[35],[36]condition. 

This particular case is of significance 
owing to the fact that this is a spontaneous 
occurrence of the condition with no 
predisposing factors or systemic 
conditions.

Conclusion:
Short root anomaly is a rare clinical 
condition. Generalized short root 
anomaly not associated with any other 
syndromes or systemic illness is even 
rarer. The present article presents such a 
case with a comprehensive review of 
reported cases, highlighting the probable 
etiological factors. Thorough Clinical, 
Radiographic & Genetic analysis of such 
conditions is extremely important, firstly 
to identify & then initiate appropriate 
interventions to improve the oral health 
of the person suffering from SRA.

What this paper adds:
1. This is the first reported case of SRA 

where most of the permanent 
Dentition along with taurodontism & 
impaction of Permanent Canines

2. This is also a significant case as is not 
associated with any syndromes or 
familial history.

3. Multidisciplinary treatment approach 
to  improve the  es thet ics  & 
functionality for the patient
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request.
The patient presented with two 
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Figure 1 & the other at 13.5 years of age - 
Figure 2).
SRA is evident in both the radiographs 
(Figure 1 & 2) affecting the permanent 
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Possible Treatment options being 
considered:
Option 1: Retain as many permanent 
teeth & provide a suitable prosthesis

Figure 1 - At 11 Years.

Figure 2 - At 13.5 Years
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