
SUMMARY
Background/Aim: Root resorption (RR) refers to a cellular response 

resulting in loss of hard and soft dental tissue due to injury, irritation of 
the periodontal ligament, and/or tooth pulp.  Typically, it is considered a 
physiologic response; however, in permanent dentition, it is associated with 
the presence of active pathology, and the basis of it has two main aspects: 
injury and stimulus. This is a presentation of two cases that show evidence 
of external apical resorption with concurrent periodontal bone loss of the 
involved teeth as the only evident stimulus in the history of the patient, 
clinically and radiographically.  Case Report: The first case was that of a 
43-year-old patient who presented himself with mild generalized pain in the 
second quadrant. The medical history revealed no underlying condition, and 
the patient provided informed consent. The clinical examination included 
periodontal charting of the dentition, which confirmed the presence of 
pockets in various locations, measuring between 4 mm and 6 mm.  The 
initial panoramic radiograph (orthopantomogram: OPG) at the day of the 
appointment revealed a diffuse pattern of root resorption on the tooth #26 
in contrast to the distinct and clear, although asymptomatic, root resorption 
of #47. The second case involved a 73-year-old patient who presented 
himself with mild generalized pain in the first quadrant, mostly while eating. 
Medical history revealed only the administration of furosemide as anti-
hypertensive treatment, and the patient provided informed consent. Clinical 
examination included periodontal charting that confirmed deep pockets, 
more prominently in the posterior teeth of the maxilla, and specifically 
the first quadrant. The orthopantomogram  examination on the day of the 
appointment confirmed the presence of the pockets radiographically. #16 did 
not respond to cold and therefore the patient was referred to an endodontist, 
who initiated the root canal treatment and suggested an exploratory flap, 
which in turn revealed the root resorption of the palatal root. Conclusions: 
Historically, intraoral periapical radiographs (PAs) were the first tool 
that was used to diagnose RR. However, over the years, the development 
of panoramic radiograph (OPG) and the later development of Cone Beam 
Computed Tomography (CBCT) has incrementally altered our ability to 
visualize and diagnose dental pathosis. Root resorption involves shortening 
or blunting of the root concomitant with loss of cementum and/or dentin. 
Physiological root resorption involves exclusively deciduous teeth and thus 
is considered pathological when affecting the permanent dentition. The 
periodontal status acts as a precursor since periodontal disease-related 
root resorption is reportedly found about three times more frequently. Root 
resorption presents with significant variation in the affected teeth and, with 
no guidelines in place correlating a specific class of root resorption with a 
singular treatment, a case-by-case approach is the gold-standard.
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Figure 1. OPG examination on the day of the appointment.

The OPG was compared with one that the patient had 
from 3 years ago (Figure 2), proving that both #26 and 
#47’s root resorption had commenced in the meantime. 

Introduction

Root resorption (RR) refers to a cellular response 
resulting in clastic activity and subsequently loss of 
hard and soft dental tissue due to injury, irritation of the 
periodontal ligament and/or tooth pulp 1. Typically, it 
is considered a physiologic response; however, in the 
permanent dentition is associated with the presence of 
active pathology and the basis of it has two main aspects: 
injury and stimulus2. 

Aidos et al. in 2018 proposed a new classification 
based on 15 previous classifications that involves both 
clinical and etiological aspects of the phenomenon, and 
also provides a diagram to facilitate diagnosis. The first 
category of RR is non-dental and is associated with cysts 
and tumors of the jaws. The most recognizable example 
which of RRs that caused by ameloblastoma due to its 
locally aggressive behavior3. In this category, the stimulus 
is considered to be the expansile nature of some cysts and 
tumors that results in external RR.

The second category of RR is of dental origin and 
involves active infection, history of trauma, and pressure 
at the level of the apex. The presence of infection can 
be noted either at the level of the pulp/apex, e.g. pulpal 
necrosis and/or apical periodontitis or at the level of the 
alveolar crest, e.g. periodontitis. Dental trauma associated 
with RR can result in infection, intrusion, avulsion, 
luxation, subluxation, concussion, and pressure. The 
presence of infection can induce external or internal 
resorption, regardless of the type of exposure. On the 
other hand, when trauma is involved without infection, 
RR is considered transitory and can result in ankylosis or 
transient apical breakdown. The third and final category is 
described as idiopathic and has obscure etiology.

This is a presentation of two cases that show 
evidence of external apical resorption with concurrent 
periodontal bone loss of the involved teeth as the only 
evident stimulus in the history of the patient, clinically 
and radiographically. 

Case Report

The first case was that of a 43-year-old patient 
who presented himself with mild generalized pain in 
the second quadrant. The medical history revealed no 
underlying condition, and the patient provided informed 
consent. The clinical examination included periodontal 
charting of the dentition which confirmed the presence 
of pockets in various locations, measuring between 4mm 
and 6mm. The adjacent gingivae and associated oral 
mucosa demonstrated no changes in color or texture. 
The initial panoramic radiograph (OPG) at the day of the 
appointment revealed a diffuse pattern of root resorption 
on the tooth #26 in contrast to the distinct and clear, 
although asymptomatic, root resorption of #47 (Figure 1). 

Figure 2. OPG examination 3 years before the day of the appointment.

The history of the patient, medical, clinical and 
radiographic, ruled out all probable causes other than 
periodontitis, that was diagnosed by clinical and 
radiographic examination. The patient was subsequently 
referred to a periodontist who implemented conservative 
periodontal treatment, and due to extreme mobility, 
extracted both #26 (Figure 3) and #47 (Figure 4). 

Figure 3. Post-operative display of #26. The RR is apparent in the 
mesial, distal and palatal root.

Figure 4. Post-operative display of #47. The RR may be noticed in the 
mesial and distal root, and specifically in the lower third.
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Figure 8. #16 post endodontic treatment.

Both patients adhere to a six-monthly dental check 
up to observe whether new root resorption sites will 
emerge, even after the implementation of periodontal 
treatment.

Discussion

Historically, intraoral periapical radiographs (PAs) 
was the first tool that was used to diagnose RR. However, 
over the years, the development of panoramic radiograph 
(OPG) and the later development of Cone Beam 
Computed Tomography (CBCT) has incrementally altered 
our ability to visualize and diagnose dental pathosis. 

Levander and Malmgren in 1988 4 suggested a 
classification for RR based on the percentage of the root 
that was resorbed using PAs. The classification ranged 
from 0-4 and included the following grades:

0 : absence of root resorption
1 : mild alteration of root shape
2 : root shortening < 2mm
3 : root shortening > 2mm but < 1/3 of root length
4: root shortening > 1/3 of root length
Based on this classification, the #26 of the first 

patient was rated as 4 whereas the #47 was rated as 3. 
Under the same classification system, the #16 of the 
second patient was rated as 3.

Yi et al. in a systematic review and meta-analysis 
compared the diagnostic capabilities of PAs versus CBCT 
[5]. The results showed that CBCTs had significantly 

The second case involved a 73-year-old patient who 
presented himself with mild generalized pain in the first 
quadrant, mostly while eating. Medical history revealed 
only the administration of furosemide as anti-hypertensive 
treatment, and the patient provided informed consent. 
Clinical examination included periodontal charting that 
confirmed deep pockets, more prominently in the posterior 
teeth of the maxilla, and specifically the first quadrant. An 
OPG examination on the day of the appointment confirmed 
the presence of the pockets radiographically (Figure 5) 
and intraoral periapical radiographs in the right posterior 
maxilla showed frank radiographic evidence of severe 
periodontal bone loss (Figure 6).

Figure 5. OPG examination when the symptoms commenced.

Figure 6. Severe periodontal loss is noticed at # 15, 16, 17 and 18.

The #16 did not respond to cold and therefore the 
patient was referred to an endodontist who initiated the 
root canal treatment and suggested an exploratory flap to 
determine the condition of the palatal root. 

During the surgical procedure, a major resorption of 
the palatal root was noticed (Fig 7). 

The periodontal status constituted the main causative 
factor in this case, because #16 had only a small, class 2, 
mesial filling in an adequate distance of the pulp.

The patient was interested in conservative care and 
therefore, the endodontist proceeded with the root canal 
treatment of the mesial and distal root, whereas the rest of 
the palatal root was removed with the purpose of halting 
the resorption process (Figure 8).

Figure 7. Exploratory flap revealing the resorption of the palatal root.
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Root resorption involves shortening or blunting of 
the root concomitant with loss of cementum and/or dentin 
15. Physiological root resorption involves exclusively 
deciduous teeth and thus is considered pathological when 
affecting the permanent dentition 16. The periodontal 
status acts as a precursor since periodontal disease-related 
root resorption is reportedly found about three times 
more frequently 15. Certain studies concluded that more 
severe periodontal disease leads to more cases of transient 
external resorption 15,17. 

Conclusions

Even though uncommon, the association of chronic 
periodontitis and root resorption has been reported in 
the literature. The latest classification of RR is based on 
height and circumference of the lesion and proximity 
to the root canal. Detection, classification and follow-
up of the patient requires a thorough clinical and 
radiographic examination, either with 2D Panoramic and 
Bite Wings with 3D Cone Beam Computed Tomography 
for more complex cases. RR presents with significant 
variation in the affected teeth and, with no guidelines in 
place correlating a specific class of RR with a singular 
treatment, a case-by-case approach is the gold-standard.
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