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This report illustrates a case of external 
apical resorption involving teeth with no 
associated abnormalities.

CASE REPORT
A 16-year-old Caucasian male was referred 
by his general dental practitioner who had 
noticed radiographic evidence of external 
resorption affecting multiple teeth. The 
patient was in good health with no signifi -
cant past or present medical history and 
claimed to have no history of accidental 
dental trauma. The patient had not under-
gone orthodontic treatment in the past.

The referring practitioner had com-
menced root canal therapy by removing 
the necrotic remnants of pulpal tissue from 
the extensively carious maxillary right 

INTRODUCTION
Resorption is the process which results 
in the loss of tooth tissue with dentine, 
cementum or alveolar bone all being 
involved in equal amounts. Based on the 
site of origin, root resorption may be clas-
sifi ed as either internal or external.1

External resorption can be classifi ed 
based on the clinical and histological fi nd-
ings to four different types:7

1) external surface resorption
2) external infl ammatory root resorption
3) ankylosis
4) replacement resorption.

It is often diffi cult to identify a spe-
cifi c cause for resorption, because root 
resorption is usually asymptomatic. The 
aetiology is often multi-factorial unless 
a specifi c cause can be identifi ed. This is 
further emphasised by Andreason’s work2 

for which he identifi ed four factors that 
could contribute equally to the develop-
ment of infl ammatory resorption: 1) Injury 
to the periodontal ligament, 2) Initiation of 
surface resorption, 3) Communication with 
necrotic pulp tissue, 4) carious lesions and 
patent dentinal tubules.

This article describes the case of widespread apical root resorption of unknown origin in a 16-year-old male. Radiographic 
investigations showed widespread root resorption affecting permanent molars, premolars and incisors to a varying 
degree. Haematological and endocrine investigations were all within normal ranges. The mechanisms for the fi ndings 
are considered.

canine and lateral, as these teeth had given 
symptoms of discomfort.

On examination, there were no sig-
nificant extra-oral findings. However, 
intra-oral examination revealed a heavily 
restored dentition and the patient’s oral 
hygiene was very poor with widespread 
caries affecting many teeth.

A dental-panoramic tomogram (DPT) 
previously taken at the age of 13 years 
and three months revealed apical root 
resorption of the four fi rst permanent 
molar teeth. These teeth were extracted a 
few months later (Fig. 1).

A more recent DPT (Fig. 2) at 16 years 
and two months of age demonstrated 
signifi cant generalised root resorption. 
There was substantial resorption of the 
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• Reviews some of the factors associated 
with root resorption.

• The widespread resorption seen in this 
case suggests an underlying condition.

• Periodic radiographs are essential in 
patients with a history of multiple root 
resorption.

• Non-setting calcium hydroxide has been 
proven to be an effective intra-canal 
medicament in the treatment of root 
resorption of an infl ammatory origin.

I N  B R I E F

PR
A

C
TICE

Fig. 1  DPT at the age of 13 years showing external apical root resorption of the four fi rst 
permanent molar teeth and the third molar teeth impacting against the second molars
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distal root of the maxillary and mandibu-
lar second permanent molars (17, 27, 37 
and 47) (Fig. 3).

In addition, most of the premolar teeth 
(15, 14, 25, 35 and 45) showed blunted 
root apices with loss of approximately 2-3 
mm of the apical root structures. The upper 
right lateral and canine teeth showed very 
severe apical resorption. 

There was no evidence of bony pathol-
ogy of these sites. DPT also revealed gener-
alised moderate to severe horizontal bone 
loss; however, there was no evidence of 
periradicular periodontitis.

There was evidence of apical resorption 
affecting 11, 12 and 13 with associated 
bony pathology confi rmed by intra-oral 
radiographs (Fig. 4). All teeth responded 
positively to vitality testing except for 
teeth 12 and 13 which were undergoing 
endodontic therapy.

A battery of haematological investiga-
tions and urinanalysis, testing for serum 
calcium, alkaline phosphatase, vitamin 
D, parathyroid hormone, osteocalcin, full 
blood count, urea and electrolytes, serum 
creatinine, liver function tests and thyroid 
function tests showed no endocrinologi-
cal abnormalities nor any raised markers 
of infl ammation.

The provisional diagnoses were made 
of: 
1) Resorption associated with eruption 

and impaction for teeth 37 and 47
2) Resorption associated with dentine 

and pulpal infection for teeth 13, 
12 and 11

3) Idiopathic resorption for teeth 16, 
15, 14, 24, 25, 26, 34, 35, 36, 46, 
45 and 44.

The treatment plan was to continue 
with the root canal therapy already com-
menced in teeth 12 and 13 by his general 

dental practitioner. In addition, non-set-
ting calcium hydroxide paste was to be 
used as an intracanal medication and was 
to be changed at regular three months 
intervals, in an attempt to arrest the 
infl ammatory resorption.

Recently, at the age of 17 years, a peri-
apical radiograph taken by his dentist 
showed extensive apical root resorption 
to the 11 and 12 (Fig. 5). The dentist com-
menced root canal treatment on 11 and 
dressed teeth 11, 12 and 13 with non-set-
ting calcium hydroxide (UltraCal, Ultradent 
Products, USA) and is to keep the patient 
under regular review.

This treatment is failing to control the 
resorption of the affected teeth. In the 
long term, if the anterior teeth need to be 
removed then a transitional acrylic remov-
able prosthesis will be provided for the 
patient until a permanent prosthesis is a 
more realistic form of treatment. 

DISCUSSION
Although the mechanism of dental resorp-
tion is believed to be very similar to that 
of bone resorption, the aetiology has not 
been fully elucidated.  

Localised resorption of the teeth is com-
monly seen in response to pressure, as in 
the impaction of an erupting adjacent 
tooth, as a result of orthodontic treatment, 
as a result of exuberant demolition and 
repair following dental injuries - but infec-
tion and tumours can also be causes.3

However, generalised resorption is usu-
ally correlated with periodontitis, systemic 
illness and endocrine disturbances, which 
include: hyperphosphatemia; Papillon-
Lefevre syndrome; Paget’s disease; 
hypoparathyroidism; hypophosphatemia; 
hyperpatathyroidism; Gaucher disease; 
Turner syndrome; anachoresis; Goltz syn-
drome; hypophosphatasia.4

Fig. 2  DPT at the age of 16 years and two months showing multiple resorption
Fig. 3  Extracted lower right second molar 
showing severe resorption of the distal root

Fig. 4  Periapical radiograph at the age of 
16 years and two months showing external 
infl ammatory resorption of teeth 11, 
12 and 13

Fig. 5  Periapical radiograph at the age of 17 
years showing extensive apical resorption of 
teeth 11 and 12 and arrested resorption in 
tooth 13
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third molars at that age may have saved 
the second molar teeth.8

By contrast to the above, generalised 
external or internal resorption of teeth is 
not a commonly reported condition. The 
literature suggests that similar cases were 
asymptomatic and were discovered coinci-
dentally on radiographic examination.9

Treatment of idiopathic root resorption 
has varied from extraction to endodon-
tic treatment or watchful waiting. Rarely, 
calcitonin has been recommended as an 
interim root canal medicament to assist 
in the inhibition of oestoclastic bone and 
tooth resorption. The clinical value of cal-
citonin has yet to be evaluated, but it has 
been suggested that the material penetrates 
the dentinal tubules in an outward direc-
tion to have a direct effect externally on 
the resorption.10

The obturation of resorped teeth repre-
sents technical challenges due to abnormal 
apical foramina. This may be overcome 
by ensuring that the resorptive process 
has ceased and utilising a combination 
of techniques of cold and hot thermo-
plasticised gutta-percha. The following 
options can be considered as treatment in 
these circumstances:
1) Lateral condensation technique used 

for the apical third of the root to 
prevent any extrusion of the obturat-
ing material followed by the use of 
warm gutta-percha to seal the rest of 
the canal11

2) Anterograde seal of the apical part 
of the canal using Mineral trioxide 
aggregate (MTA) and standard tech-
niques for the rest of the canal.

In the absence of any clear diagnosis 
in this case, the outcome for this patient’s 

dentition must be poor. Local causes can 
be suggested for the resorption of indi-
vidual sites in this patient’s dentition 
such as infection in the anterior teeth and 
impaction in the molars. However, the 
widespread distribution of the resorptive 
process slightly suggests an underlying 
cause, as yet undiscovered or this may 
be due to genetic factors as described by 
Al-Qawasmi et al.12

This case illustrates the importance of 
regular clinical and radiographic follow up 
in such an eventuality. 

The authors are grateful for the help of many 
colleagues in the investigation of this patient’s 
case; most notably Dr M. J. T. Seymour and 
Ms E. K. Tyrrell, to whom they extend their 
thanks and appreciation.
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Extensive investigation by colleague 
endocrinologist has so far failed to iden-
tify any signifi cant abnormality. There was 
also no family history of root resorption. 
In addition, in the literature any tooth 
resorption without a known aetiology can 
be named as idiopathic root resorption.5 
However, it is diffi cult to establish which 
of the factors the major determinant was as 
most probably multiple factors would have 
worked synergistically.6 In this case bacte-
rial invasion through carious lesions and 
patent dentinal tubules may have resulted 
in chronic infl ammation of the pulp as 
suggested by Andreason in 1984.2

Progressive resorption of teeth has pre-
viously been reported in patients with peri-
odontal disease and poor oral hygiene. This 
has been attributed to infl ammation of the 
collagen in the periodontal ligament.7 It is 
believed that Sharpey’s fi bres arising from 
the cementum are closely-packed when 
compared to those that are inserted into 
the alveolar bone. This makes cementum 
more resistant to resorption, and the loss 
of these closely-packed fi bres, due to poor 
periodontal health, makes cementum less 
resistant to osteoclastic activity. In this 
case, the patient had poor plaque control 
and periodontal conditions, and the GDP is 
managing this issue for the patient.

Root resorption arising from impaction 
of molar teeth mainly affects destruc-
tion of the second primary molars by the 
infl uence of the fi rst permanent molars or 
of the second permanent molars by the 
infl uence of the third permanent molars. 
Patients should be advised about the possi-
ble consequences of leaving impacted third 
molars in place; the DPT taken at the age 
of 13 years showed signs of third molar 
impaction and preventive extraction of the 
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