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Orthodontic movement of teeth with short root 

anomaly: Should it be avoided, faced or ignored?

Jose Valladares Neto1, José Rino Neto2, João Batista de Paiva3

Introduction: Short Root Anomaly (SRA) is an uncommon disease and a challenge for orthodontic treatment as it 

tends to increase the risk of root resorption.

Objective: Assess the current status of the diagnosis, etiology and orthodontic management of teeth with SRA, and 

present case reports.

Method: A literature review was carried out in PubMed, SciELO, LILACS, Scopus and Web of Science databases.

Results: A differential diagnosis of SRA should be conducted for teeth with incomplete root formation, external api-

cal root resorption, dentin dysplasia type I and post dental trauma root hypoplasia. SRA is genetically determined and 

orthodontic movement requires changes in clinical and radiographic management in order to restrict damage. 

Conclusion: Orthodontic movement of teeth with SRA is contraindicated in extreme cases, only. Caution at all 

stages could minimize attachment loss and lead to long-term stability. 
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INTRODUCTION

The term short root anomaly (SRA),12,19 also 

known as root dwarfism,27 was introduced and first 

described by Lind,19 in 1972, to categorize a rare 

developmental anomaly characterized by full root 

formation, but with genetically determined fore-

shortening. The affected root is smaller or presents 

the same size of the dental crown, has a tendency 

towards bilateral involvement and presents no other 

etiological factors.2,3,12

Epidemiologically, the prevalence of SRA ranges 

from 0.6 to 2.4%,2,15 but may reach 10% among the 

Japanese.5 The incidence is higher in females with a 

ratio that ranges from 1:2.6 to 1:2.7.3,15 The most af-

fected teeth are the maxillary central incisors and sec-

ond premolars, while other teeth may also be affect-

ed.2,19 Some reports present extreme cases in which 

all teeth are affected, in which case it is described as 

generalized or multiple SRA.12,24,27 The condition 

may also be associated with systemic changes or syn-

dromes31 and the absence of reports of SRA in pri-

mary dentition presupposes that it occurs exclusively 

in permanent dentition.3

The literature has given little attention to orthodon-

tic movement of teeth with SRA, despite the high risk 

of root resorption.17 The fact that the number of cases 

reported is limited could be partially explained by lack 

of identiication of this anomaly which is misdiagnosed 

as root resorption.10 For this reason, concerns about the 

diagnosis, etiology and orthodontic movement of teeth 

with SRA led to the objectives of this study.

MATERIAL AND METHODS

The present literature review was undertaken in 

the form of searches in PubMed, SciELO, LILACS, 

Scopus and Web of Science databases. Out of a total 

of 60 articles found, 35 were selected for this review, 

covering the topics described below.

Short roots: definition and differential diagnosis

Short roots have origin in both physiological 

and pathological circumstances. When the maxil-

lary central incisors and first molars erupt in the oral 

cavity, half of the roots are formed while the other 

teeth erupt with about ¾. The canines are an ex-

ception, as they erupt with root almost complete. 

This transitional stage of root formation ends with 

the full development of the root when it reaches oc-

clusal contact.13

Lind19 developed a radiographic method for mea-

suring the relative length of the root, defined as the 

ratio between the length of the root and the length of 

the crown (R/C) (Fig 1). In a sample of 1,038 Swed-

ish children, aged eleven or over, the normative value 

of R/C was 1.63 for males and 1.55 for females, with-

out any statistical difference.15 The root is considered 

short when R/C < 1.1:1, in other words, when the 

root is of the same size or smaller than the crown.5,15

There are several diagnostic possibilities for oc-

clusal teeth with short roots. Several reasons explain 

the undertaking of a differential diagnosis for teeth 

with short roots, especially due to the frequency of 

publications reporting wrong diagnosis10 (Fig 2):

Figure 1 - Measurement of root/crown (R/C) ratio. Points of intersection between the root length, x and y are joined by 
a straight line. The length of the root (R) is measured by the midpoint below this line (m) at the apex, and the length of 
the crown (C) from m to the midpoint of the incisal edge (as suggested by Lind19, 1972).
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•	 Incomplete root formation: a physiological con-

dition, tooth erupting and incomplete apex.13

•	 SRA: congenitally short root, complete root 

formation, pointed or rounded apexes. Evi-

dent bilateral involvement found only in per-

manent dentition. It mainly affects the central 

incisors and second premolars, but it may also 

be generalized.2,3,12,19

•	 External apical root resorption: decrease in 

apical root length ater full root development. 

The  apical format is typically rounded and ir-

regular. It is triggered by various factors, in-

cluding: orthodontic treatment, alveolodental 

trauma, periapical lesions, pericoronal follicle of 

teeth with deviant eruption, among others.10

•	 Dentin dysplasia type 1: short root due to atypi-

cal dentinogenesis. It is associated with pulp 

obliteration and root surrounded by bone radio-

lucence in cavity-free teeth. There is a possibility 

of loss and early exfoliation and the involvement 

of both deciduous and permanent dentitions.28

•	 Post-trauma root hypoplasia in the deciduous 

predecessor: short root due to interruption of 

normal dentinogenesis as a result of alveolodental 

trauma. Generally unilateral involvement.30

Thus, SRA difers from other conditions character-

ized by short roots. The diagnosis is randomly made 

through image, since the condition is asymptomatic. 

Clinical and radiographic indings are normal, except 

for shorter roots (Fig. 3). The low collagenolytic ac-

tivity in periodontal tissues is diferent from cases of 

periodontal disease or active root resorption.4 In cases 

of severe root foreshortening, there may be an increase 

in tooth mobility, indicating loss of periodontal attach-

ment and secondary occlusal trauma. Undoubtedly, the 

concomitant presence of SRA and apical dental resorp-

tion makes the diagnosis more complex.

ETIOLOGY OF SRA

The etiology of SRA has not been fully deter-

mined. Isolated cases of unknown origin have been 

reported, and have been categorized as idiopathic.11 

Figure 2 - Short roots due to: A) incomplete root formation, B) external apical root resorption, C) alveolodental trauma, and D) short root anomaly.

Figure 3 - Three-dimensional computed microtomography of proximal sur-
faces (distal and mesial) of lower premolar with short root anomaly. In red, 
the dental pulp, and in white, the enamel (microtomographic X-ray Sky Scan 
1076, NRecon and CTan software).
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taurodontism, pulp obliteration, supernumerary 

teeth, root dilaceration and ectopic eruption.2,11,28,35 

In spite of that, the occurrence of SRA was not high-

er in people with palate fissures, among whom there 

is a high prevalence of dental abnormalities.1

A possible biological basis can be understood from the 

regulatory role of the Nic gene.24 Immunohistochem-

istry and in situ hybridization in rats has attributed the 

formation of short abnormal roots to the absence of the 

Nic gene, responsible for the diferentiation of odonto-

blasts.24 Genetic sustainability is also enhanced by bilat-

eral involvement in the same individual, with a possibility 

of generalized or multiple involvement.12,27 There have 

been reports associating SRA with systemic changes or 

syndromes, as in certain types of growth deiciency,26,35 

scleroderma,14 hypoparathyroidism,16 tumoral calcino-

sis,8 congenital dyskeratosis34 and in syndromes, such as 

Down,25 Stevens-Johnson,31 Turner,21 Klinefelter,33 and 

Laurence-Moon-Bardet-Biedl17 (Fig. 4).

Others  have  been described as having a congenital 

origin, compatible with the term anomaly, because 

the roots are short as a result of a disturbance during 

dental development.2,3,12,19

In this context, environmental and genetic influ-

ences have been suggested. The influence of alveolo-

dental trauma,30 masticating stress5 and chemother-

apy/radiotherapy22 have all been reported as inhibi-

tors of root formation. However, evidence suggests 

that SRA has strong genetic origins, shown by strik-

ing family history.2,12,19 Nevertheless, because of the 

apparent heterogeneity of the lineage, no definitive 

conclusions regarding the type of inheritance could 

be reached, so nonsyndromic SRA could be included 

in the dominant and recessive autosomal models.2,12,19 

In addition, the genetic theory is reinforced by the 

intense correlation of SRA with other tooth devel-

opment anomalies, particularly hypodontia, micro-

dontia (cone-shaped lateral incisor), dens invaginatus, 

Figure 4 - Generalized short root anomaly in patient with congenital dyskeratosis syndrome (a predominantly recessive X-linked syndrome, characterized by the 
triad of skin hyperpigmentation, membrane leukoplakia and nail dystrophy). A-J) Periapical radiographs; K-M) Photographs of right and left hands showing nail 
involvement.
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clinical  examination to assess the degree of tooth 

mobility, because if it is excessive, it will restrict the 

onset or continuity of orthodontic movement. Orth-

odontic treatment planning should allow an objective 

and coherent correction of the malocclusion.27,29 Light 

intermittent forces with longer intervals between ac-

tivation are recommended for the control of dental 

resorption.18 Root resorption repair seems to depend 

on time, with longer intervals between activations 

producing more extensive repair.9 In addition, light 

forces generate an adequate momentum/force ratio 

(M/F) resulting from the cervical dislocation of the 

center of resistance. Periodic periapical radiographs 

should be taken to monitor orthodontic movement in 

teeth with critical root length (Figs 5 and 6).

Implications of orthodontic movement in 

teeth with SRA

Orthodontic movement in teeth with short roots 

tends to generate a higher risk of root resorption, 

probably inluenced by a lower R/C ratio.17 A test car-

ried out with the inite element method showed that 

short roots concentrate greater mechanical stress in 

the middle of the root,23 which would supposedly be 

harmful to the cementoblast layer because of extensive 

hyalinization coming from the periodontal ligament.10

At first, orthodontic movement is only contra-

indicated for teeth with SRA in extreme cases.12 

In most cases, clinical and radiographic monitor-

ing can be used to control dental resorption.20,27,29 

The procedure should initially start with a careful 

Figure 5 - Radiographic sequence of maxillary central incisors with short root anomaly (SRA). A) Mixed dentition indicating early stages of SRA; B) before, C) dur-
ing and D, E, F) after orthodontic movement, showing relative control of external apical root resorption .
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Figure 6 - Radiographic sequence of upper sec-
ond premolars with short root anomaly (SRA). 
A) Mixed dentition indicating the early stages of 
SRA; B) before, C) during and D,E,F) after orth-
odontic movement, showing relative control of 
external apical root resorption.

Orthodontic movement of teeth with little inser-

tion seems to be faster not because of more intense 

bone remodeling , but because of excessive inclina-

tion . Despite poor evidence, post-treatment relapse 

seems to be immediate. Case reports involving orth-

odontic movement in teeth with decreased insertion, 

as in cases of advanced periodontal disease6 or after 

an apicectomy,32 have recommended the use of a 

permanent fixed splint. The same procedure should 

be recommended in cases of movement in incisors 

with SRA, in order to contain excessive tooth mo-

bility and ensure long-term stability.20

CASE REPORT

A brown-skinned female, aged 12 years and 11 

months, complaining about dental esthetics, sought 

the clinic of Orthodontics specialization course in 

the Foundation for Scientific and Technological De-

velopment in Dentistry, at the College of Dentistry, 

University of São Paulo (USP) requesting orthodon-

tic evaluation. The patient and her parents were most 

concerned about the presence of infralabial inclined 

canines. The anamnesis showed good general health, 

no history of dental or facial trauma and no previ-

ous orthodontic treatment. At the time, family dental 

history was not an object of investigation.

The facial examination showed a brachyfacial pat-

tern without any obvious skeletal asymmetry, convex 

facial proile, small nasal projection, and an acceptable 

nasolabial angle. The smile analysis showed adequate 

exposure of the upper incisors, taking her age into 

consideration, but indicated a slight dental midline de-

viation to the right and crowding of the upper canines 

in a marked infralabial inclined position of the right 

canine (#13) (Fig 7). The intraoral evaluation showed 

good dental health and healthy periodontal tissues.
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As for the dental pattern, it presented Class I relation-

ship of right molars. The dental examination presented 

let subdivision Class II (1/2) malocclusion. The upper 

right canine erupted in an infralabial inclined position, 

while the upper let canine was partially erupted due to 

space deiciency. Overjet and overbite were moderate 

and both the upper and lower dental midlines were devi-

ated to the right side (Figs 8 and 9). In addition to these 

aspects, the upper arch was triangular-shaped due to the 

absence of canines in the dental arch. The shape of the 

lower jaw was adequate, but with a slight asymmetry in 

the position of canines and molars, probably attributed to 

their displacement as a result of the clinical absence of the 

right second lower premolar (#45). The second decidu-

ous let lower molar (#75) was still in place (Fig. 10).

The cephalometric analysis showed a mild Class II 

skeletal pattern (ANB = 4.5o), with the maxilla well 

positioned in relation to the cranial base (SNA = 83o) 

and slight retrusion of the mandible in relation to 

the cranial base (SNB = 78.5o), with balanced facial 

growth (SN-GoGn = 32o), slightly protruded and la-

bially inclined upper incisors (1-NA = 6.5 mm and 

1.NA = 25o) and obvious compensation of the low-

er incisors (1-NB = 7.0 mm and 1.NB = 33o). The 

examination of the extraoral radiographs confirmed 

the absence of significant skeletal asymmetry and the 

agenesis of the second lower left and right premolars 

(#35 and 45), as well as the lower right third molar 

(#48) (Fig 11). The examination of the periapical ra-

diographs showed the presence of short root anomaly 

for the central incisors (#11, 21, 31 and 41) and upper 

premolars (#15, 14, 24 and 25), and apical root dilac-

eration for the upper right incisors (#12) (Fig 12).

Considering that the problem of crowded canines 

was one of the main reasons why the patient sought orth-

odontic treatment, straightening and leveling of teeth 

Figure 7 - Initial extraoral photographs.

Figure 8 - Initial intraoral photographs.
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Figure 9 - Intraoral photograph of the infralabial 
inclination of the upper canine.

Figure 10 - Initial intraoral occlusal photographs.

Figure 11 - Initial radiographs.
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Figure 12 - Initial periapical radiographs.

Figure 13 - Intermediate intraoral photographs.

Figure 14 - Intermediate intraoral (periapical) 
radiographs prior to orthodontic closure of the 
agenesis of the second lower left premolar.
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and correction of the dental midlines were the aims of 

the treatment. Molar and canine normal relation were 

achieved , and overbite and overjet were reduced. In 

addition, it was decided to close the space correspond-

ing to the missing let lower premolar.

Treatment plan and progress were performed with 

ixed orthodontic appliances on the upper and lower arch-

es, preceded by the extraction of the irst upper premolars 

(#14 and 24), and the installation of Klöehn headgear (350 

g/14 hours). Correction of midline deviations was aided by 

open coil springs, anterior retraction and inferior recipro-

cal mechanics to close the agenesis space of the let second 

lower premolar (#35) (Figs 13 and 14).

Extraction space was then closed and orthodon-

tic detailing performed with the inclusion of second 

molars and individual bends and torques in the 0.019 

x 0.025-in stainless steel arch (Fig 15). Radiographic 

monitoring was carried out in resorption critical areas, 

especially ater agenesis space closure (Figs 16 and 17). 

Retention was planned by means of a wraparound re-

movable plate and a ixed intercanine bar with 0.028-

in orthodontic wire for the lower teeth.

The esthetic and functional goals proposed at the 

onset of treatment were achieved, due to the meticu-

lous use of orthodontic mechanics, radiographic mon-

itoring at various stages of the treatment and longer 

intervals between clinical sessions. As final outcomes, 

good occlusal relationship between the arches, Class I 

relationship between molars and canines, and normal 

levels of overbite and overjet were achieved (Fig 18). 

Figure 15 - Intermediate intraoral photographs of finishing phase.

Figure 16 - Intermediate intraoral (periapical) radiographs after closure of agenesis of the left lower second premolar.



© 2013 Dental Press Journal of Orthodontics Dental Press J Orthod. 2013 Nov-Dec;18(6):72-8582

Orthodontic movement of teeth with short root anomaly: Should it be avoided, faced or ignored?original article

Figure 18 - Final intraoral photographs.

Figure 19 - Final intraoral (occlusal) photographs.

Figure 17 - Intermediate extraoral teleradiograph and panoramic radiographs.

These results provided occlusal balance and excur-

sive mandibular movements without interference, and 

periodontal tissues in good conditions. Dental arch 

morphology and facial balance were also considered sat-

isfactory at the end of the treatment (Figs 19 and 20). 

The inal extraoral radiographs and cephalometric su-

perimposition are shown in Figures 21 and 22.

Despite the irreversible loss of root length, inter-

ruption of the forces that cause resorption tends to 

paralyze the resorption process and preserve dental 

insertion (Fig 23). Science has shown that conduct-

ing the case without the right care and without the 

necessary monitoring could culminate in more se-

vere root resorption or even tooth loss.



© 2013 Dental Press Journal of Orthodontics Dental Press J Orthod. 2013 Nov-Dec;18(6):72-8583

original articleValladares Neto J, Rino Neto J, Paiva JB

Figure 20 - Final extraoral photographs.

Figure 21 - Final radiographs: lateral teleradio-
graph, frontal teleradiograph and panoramic 
radiograph.
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Figure 22 - Cephalometric superimposition before (black) and after (red) orthodontic treatment. A) total; B) partial; C) facial profile and line S.

Figure 23 - Final intraoral (periapical) radiographs.

CONCLUSION

Orthodontic movement of teeth with SRA tends 

to increase the risk of root resorption, however, 

treatment is contraindicated in extreme cases, only. 

Differential diagnosis and an understanding of the 

etiological reasons for teeth with short roots enable 

orthodontic movement which requires biomechani-

cal adaptations, periodic radiographic monitoring, 

clinical monitoring of tooth mobility and permanent 

retention, especially for the incisors.

Pre-treatment
Post-treatment
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