Idiopathic External Apical Root Resorption

Extensive Idiopathic External Apical Root Resorption on a

13 Year Old Child
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External root resorption in permanent teeth can occur as a result of a multitude of local and systemic fac-
tors. Root resorption that is idiopathic or occurring without any identifiable underlying cause is an unusual
phenomenon, especially in children. This article describes a rare case of extensive external apical root
resorption affecting multiple teeth and occurring concomitantly with localized periodontitis in a 13 year-old
child. No significant systemic, local or familial findings could be identified as a plausible cause for the root

resorption.
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INTRODUCTION

xternal root resorption (ERR) in the primary dentition
Eis a physiological process that is essential for the

timely exfoliation of primary teeth and their eventual
replacement by permanent successor teeth. This process is
stimulated by forces generated during eruption of the per-
manent teeth, the increase in masticatory forces that accom-
panies growth and the inherent resorptive potential of
primary teeth.'

In contrast, root resorption in permanent teeth is infre-
quent and pathological, and has been related to occlusal
trauma, heavy orthodontic forces, replantation, ankylosis,
cysts, tumors, inflammatory processes of pulp or periodon-
tal origin, and tooth bleaching procedures.> Many systemic
abnormalities have also been implicated, including hor-
monal disturbances,” hypophosphatasia,® hyperparathy-
roidism,” Paget’s disease,® Papillon-Lefévre syndrome,’
renal disease,® hepatic disease’ and bone dysplasia.'

The process of root resorption is an elaborate interaction
of inflammatory cells, resorbing cells, hard tissue, cytokines
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and enzymes such as collagenase, matrix metalloproteinase
and cysteine proteinase." The periodontal ligament normally
acts as a barrier between the alveolar bone and cementum.
Any localized damage to or loss of this periodontal ligament
renders the denuded cementum surface chemotactic to clas-
tic cells such as osteoclasts, macrophages and monocytes''"
which can result in root resorption.

An uncommon presentation is that of external root
resorption with no identifiable underlying cause, local or
systemic, what is referred to as idiopathic root resorption.
This form of root resorption can exhibit a familial trait, with
siblings of similar age frequently affected. It may be associ-
ated with early loss of predecessors of the affected teeth.*"
Most cases exhibit a certain degree of apical resorption not
attributable to any concrete cause; severe cases may be asso-
ciated with mobility or loss of the permanent teeth.”” The
clinical forms of idiopathic external root resorption are no
different from those of ERR of known etiology and more
cases have been reported in the dental literature of multiple
idiopathic external cervical root resorption (MIECRR)""
than of multiple idiopathic external apical root resorption
(MIEARR). ERR is usually a finding of routine radiographic
explorations, with the exception of highly aggressive and
advanced presentations where clinical signs in the form of
pulp involvement or even tooth mobility can be observed.'®

In this article we present a case of extensive idiopathic
external apical root resorption affecting multiple teeth and
occurring concomitantly with localized periodontitis in a 13
year-old child.

Case Report

A 13 year-old boy visited the Department of Pediatric
Dentistry, Pacific Dental College, Udaipur, Rajasthan, India,
with a complaint of loss of two of his upper front teeth, fol-
lowing a mild traumatic incident two days earlier. The
patient did not bring with him the said teeth. From the
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history it was inferred that the teeth had become progres-
sively mobile prior to the traumatic injury. There was no his-
tory of early exfoliation of the primary dentition or of any
previous orthodontic or periodontal treatment or any trau-
matic injury earlier to the current one. The previous medical
and family histories were non-contributory.

The child appeared well nourished with a normal build.
Intraoral examination revealed a permanent dentition with
all teeth erupted up to the second molars and a rather
unsightly space in the anterior region owing to loss of the
maxillary central incisors. All teeth were discolored by mild
fluorosis. Occlusal analysis revealed no pathological inter-
maxillary interferences or worn surfaces. The oral hygiene
was rather unsatisfactory, with plaque deposits evident on
the mandibular incisors and molars. Additionally, the maxil-
lary lateral incisors displayed Grade II mobility resulting in
pathologic tooth migration, while the mandibular central
incisors exhibited Grade I mobility. Periodontal exploration
indicated the presence of severe gingival inflammation and
gingival recession in relation to the mandibular incisors
(Figure 1). Radiography (Figures 2 and 3) revealed extensive

alveolar bone loss in the region of the incisors, and absence
of the lamina dura as well as moderate loss of alveolar bone
in the molar areas.

Figure 1. Intraoral photograph of patient (inset) showing missing
maxillary central and migrated lateral incisors, gingival inflammation
and recession affecting mandibular incisors

Figure 2. Intraoral periapical radiographs exhibiting apical root resorption and alveolar bone loss involving (a) 12 and 22, (b) 31, 32, 41 and

42, (c) 46 and (d) 36
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Figure 3. Orthopantamograph revealing symmetrical pattern of api-
cal root resorption affecting multiple teeth.

Although these findings pointed to localized periodonti-
tis, orthopantamograph and full-mouth intraoral radiographs
(Figures 2 and 3) also highlighted a symmetrical pattern of
moderate to severe apical root resorption of the 12, 22, 31,
32, 36, 41, 42 and 46, resulting in gradual shortening and
rounding of the roots. In the mandibular first molars the root
resorption had progressed to almost the furcation. The alve-
olar bone did not present any obvious signs of resorption
except for some crestal bone loss in the region of the incisors
and molars. Complete sockets of the lost teeth could not be
appreciated radiographically. Electric pulp testing indicated
that all teeth were vital. Bacterial culture of the gingival exu-
date from the affected areas did not yield any significant
finding, except for P. gingivalis, which was consistent with
the periodontitis observed. Hence root resorption was now
suspected to be the major contributing factor to the tooth
loss, with the trauma only providing the reason for sudden
loss.

Another interesting finding was that the maxillary canine,
all premolar and 2nd molar roots were almost completely
formed which could indicate that the patient had erupted
most of his teeth well before the standard age of eruption.
And, although the premolars and mandibular canines also
appeared to show the initial signs of resorption in the form
of a slight blunting of the root apices, making a clear-cut dis-
tinction was difficult at the time since a few of these teeth
could have been undergoing apical closure.

Some features of the present case (bone loss, loss of teeth
following minor trauma) might suggest Papillon-Lefévre
syndrome, but the absence of palmar-plantar hyperkeratosis
ruled out this condition. Skull and long-bone radiographs
were normal, thus excluding Paget’s disease and bone
dysplasia.

In view of the absence of local factors that could have
contributed to this extensive root resorption, comprehensive
hematological and urinary examinations were carried out to
detect the presence of or to exclude any systemic conditions
including vitamin deficiencies. The examination ruled out
any avitaminosis and normal values were obtained for the
blood count except for mild eosinophilia. The serum alkaline
phosphatase level was within normal limits. This finding
together with the absence of significant history or clinical
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and radiographic skull and long-bone findings excluded
hypophosphatasia. Inorganic phosphorus, C-reactive pro-
tein, rheumatoid factor, antinuclear antibodies, thyroid and
parathyroid hormone levels were within normal limits.

Results of liver function tests (serum creatinine, total
serum bilirubin, SGOT, SGPT) were normal as were the
parathyroid hormone, 24-hour urine calcium and serum spot
calcium levels, thereby excluding hepatic disease, hyper-
parathyroidism and renal disease. The urinary pH was found
to be normal.

With no plausible local or systemic factors in an other-
wise healthy patient with normal appearance and asympto-
matic vital teeth and no significant family history, the
present case was diagnosed as multiple idiopathic external
apical root resorption occurring concomitantly with local-
ized periodontitis.

The patient was treated by a thorough oral prophylaxis
and given instructions and training in oral hygiene mainte-
nance. The edentulous area in the maxillary anterior region
was restored using a removable partial denture without
retentive clasps. Definitive restorations were postponed until
cessation of the resorption can be ascertained from serial
radiographs. The patient currently remains on periodic
review and maintenance therapy.

DISCUSSION

The term ‘idiopathic external root resorption’ was intro-
duced by Belanger and Coke® to describe those situations
where root resorption is not associated with any plausible
local or systemic cause. Our search of the literature reveals
that the first such case was published in 1930 by Mueller and
Rony."” Other cases with variable degrees of involvement
have been described since then.">"*

Idiopathic external root resorption is an unusual phenom-
enon. Its etiology continues to remain elusive. Pinska and
Jarzynka® were the first to suggest genetic susceptibility in
their report of a family with generalized root resorption.
Newman* found a tentative genetic association in his study
of 37 families, but the results were not statistically signifi-
cant because of the small sample size. The most compelling
evidence for a genetic association with MIEARR came from
Saravia et al” who described 14-year-old monozygotic
twins presenting with identical clinical and radiographic pat-
terns of MIEARR. Gunraj” however, has suggested that
changes in the host cellular immune system may be impli-
cated. More recently, it has been found that homozygosity
for the IL-1B allele leads to a 5.6-fold increase in individual
susceptibility to significant root resorption.”” Additionally, a
gene encoding for a TNF receptor has also been implicated
in the process.”

Idiopathic external root resorption is, by definition, a
diagnosis of exclusion. Hence, the diagnostic procedure
should focus on the exclusion of all local factors that are
contributory to ERR. All such factors were ruled out in our
patient, along with systemic disorders associated with phos-
phorus-calcium metabolic alterations. The family history
was not significant.
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From the available literature it may be inferred that
MIEARR is less common than MIECRR and affects males
more frequently, with a predilection for molar and premolar
regions.>**** Although most reported cases involve
adults,”* a few have described the condition in children as
well.'s

Since there is no identifiable cause, the treatment of
MIEARR depends largely on the presenting symptoms and
the extent and severity of root resorption. Treatment usually
consists of extraction of teeth with poor prognosis and long-
term monitoring of the remaining dentition. Lost teeth may
be replaced using fixed or removable prosthesis or osteoin-
tegrated implants after carefully assessing the abutment
teeth for root resorption.” However, dental implant-sup-
ported restorations must be undertaken only after comple-
tion of vertical facial growth. In our case, the edentulous
space created by the loss of the maxillary central incisors
was restored by a removable partial denture without clasps
to prevent any excessive forces on the abutment teeth.

Adjustment of occlusal interferences if any may be indi-
cated. A more invasive approach involves endodontic treat-
ment of the affected teeth. It has been suggested that
Ledermix which inhibits the proliferation of dentinoclasts®
may prove effective as an intracanal medicament when
mixed with calcium hydroxide. Another approach may
involve the use of calcitonin® as an intracanal medicament.
Calcitonin inhibits osteoclast motility and retraction and
could be potentially useful in modifying the resorptive
process. However, a common finding in MIEARR is that
teeth remain vital even after extensive root resorption as was
observed in the present case. Also, MIEARR does not seem
to be mediated by or have its source from the dental pulp.”
Therefore, in the absence of pulpal symptoms, endodontic
therapy may not be indicated for MIEARR* and hence was
not considered as a treatment option in the present case.

CONCLUSION

External root resorption of permanent teeth can be a result of
several factors, local and systemic. Diagnosing root resorp-
tion as of idiopathic origin should, therefore, focus primar-
ily on the exclusion of all factors that are otherwise
contributory to ERR. We believe that until such time that
definitive therapy for this condition has been firmly estab-
lished by further research, appropriate management should
involve only stabilization of the condition and avoidance of
factors likely to compound the problem.
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