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Abstract
Introduction: External resorptions often occur as a lesion of inflammatory origin. The origin of the process begins on the side of the root cementum and goes towards
the pulp of the tooth. The changes consist of the pathological loss of root cement, dentin, and bone surrounding the tooth. The dynamics of the process are enhanced by
inflammatory or necrotic pulp changes.
Aims: This study aimed to present contemporary views on the resorption of external tooth roots and the possibility of their treatment.
Material and methods: The technique of observation and clinical and radiological diagnostics were used by the case-by-case method
Result: Endodontic treatment was undertaken, consisting of chemo-mechanical preparation of the canal system and simultaneous obturation of the gutta percha
canals with the AH + sealant and the BL thermal system.
Conclusions: The applied treatment inhibited the progression of the resorption and led to the healing of periapical periodontitis.

External root resorption of a permanent tooth is a
pathological process that, in the absence of endodontic
treatment, inevitably leads to tooth loss [1,2]. There are external
surface resorption and replacement resorption [1-3]. Cementoriginated external inflammatory resorption may also involve
dentin, which leads to shortening or even complete destruction
of the root [3]. It is most often a complication of tooth caries,
caused by inflammatory factors, an infection caused by
irreversible pulpitis, local blood flow disorders [1,3], vitamin
A and D deficiencies, hormonal disorders, genetic factors,
pressure or trauma [1-4], orthodontic treatment [5], pressure

was proposed by Z. Fuchs [8]. The author distinguishes 5
groups of changes [8,11]. These include resorptions related to:
1.

pulp inflammation,

2. periodontitis,
3. pressure caused by orthodontic treatment,
4. pressure caused by impacted teeth and tumors
5. ankylotic resorptions.

from impacted teeth, cysts, tumors, trauma-related chronic

The etiology of different types of root resorption requires

inflammation of the periapical tissues of the teeth [4,6-10]. In

two phases: mechanical or chemical injury to the protective

2003. The classification due to the pathomechanism of change

tissues and stimulation by infection or pressure. Injury can
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be similar in various types of root resorption. The selection
of proper treatment is related to the stimulation factors.
Intrapulpal infection is the stimulation factor in internal
root resorption and external periradicular inflammatory root
resorption. Adequate root canal treatment controls intrapulpal
bacteria and arrests the resorption process [11].
Inflammatory resorption is a response to the presence of
infected pulp contacting with damaged periodontium and root
cementum [8,9]. It is characterized by a loss of tooth tissue:
dentin, root cementum [9] and the surrounding alveolar bone.
External resorption [9,12,13] begins in the tissue of the root
cement and proceeds towards the tooth pulp. The cause of
resorption is the loss of the protective layer of cementoblasts
and the remains of Mallassez epithelial islands [3]. Damage
to the protective layer makes it easier for macrophages and
osteoclasts to remove damaged ones and periodontal fibers
and root cement on its surface [1,12]. During the process,
the periodontium is transformed into richly vascularized
granulation tissue with increased activity of cementoblasts.
Their activity is indicated on the tooth root wall, leading to
a wide connection of the periapical tissues with the tooth
pulp. Injuries [3,5,8,9,14-16] and other irritants mobilize
osteoclast-initiating factors. Activating factors include:
osteoclast activating factor, macrophage chemotactic factor
(MCF), prostaglandins, heparin, and bacterial products
[3,9,10,12,13,16,17]. The external resorption process is usually
asymptomatic. In superficial changes, resorptive lacunae
are formed through the active metabolism of macrophages
and osteoclasts. Inflammatory changes are rapid and often
lead to the destruction of the entire root in a short period of
time. In this type of lesion, microorganisms and their toxins
migrate through the dentinal tubules to the outer surface of
the cement, leading to the atrophy of the periodontium and
surrounding bone, which accelerates the resorption of the
tooth root [3,14,18]. Ankylotic resorptions initially lead to the
formation of resorptive lacunae. They are eventually filled with
new bone tissue with the participation of bone marrow cells
and productive healing of root cement and Sharpey fibers from
the periodontium [3].
The classification of external resorption [19] proposed by
Lewander and Malmgren [18,19] includes 5 degrees of decay:
1.

Absence of root resorption

2. Blur the outline of the root
3. Root length shortened to 2 mm.
4. Resorption over a distance longer than 2 mm, but not
exceeding 1/3 of the root length
5. Resorption of more than 1/3 of the root length.
Detection of the resorption occurs accidentally on the
basis of radiographic diagnostic images [4]. As a chronic
process, resorption does not produce pain symptoms. They
appear only in connection with the exacerbation of the chronic
process and extrinsic superinfection caused by the migration
of microorganisms to the area of the root apex of the resorbed
tooth from the area of the gingival pocket or through the

bloodstream. Resorptive changes may concern single-rooted
and multi-rooted teeth. In multi-rooted teeth, the changes
may concern a single root, and less frequently both roots
simultaneously. With single-root external resorption, the
pulp of the tooth is often in a state of necrosis or irreversible
inflammation. Therefore, the tooth may react to thermal
stimuli and could not react to percussion.
Among the numerous types of root resorption, there is also
idiopathic resorption. The prognosis of preserving the dentition
is for the most part unfavorable. No standard treatment
protocol is available for this condition. A dental treatment plan
should be flexible and individually adjusted to the patient's
wishes [20].
Treatment of resorption makes high therapeutic demands.
Both the chemo-mechanical preparation and the tight filling of
the canal system are significantly difficult due to the resorbed
surface of the root tip and the missing root cement [19].
The prognosis for significantly advanced root resorptions is
uncertain [19]. Resorption most often stops after the removal
of infected or necrotic pulp tissue [3,20,21]. The best treatment
is endodontic root canal preparation combined with apical
closure as the protection against the recurrence of infection
and resorption [3]. The therapeutic activities consist of the
chemomechanical preparation of the root canal system. Two
alternative procedures can be used. The first need is temporarily
to fill the root canals with calcium hydroxide-based material
for a period of at least 1-2 weeks. Then, tightly fill the root
canals up to the border of the resorption with the gutta-percha
with a sealant based on epoxy resins [3]. It is also possible to
omit the temporary filling of the root canals with temporary
material, and immediately after the chemo-mechanical
preparation of the root canal system, the final filling of the
gutta perch with a sealant based on epoxy resins. Then, tightly
fill the root canals up to the border of the remaining tooth root
with the gutta perch resorption gap with a sealant based on
epoxy resins [3]. It is also possible to skip the temporary filling
of the root canals, and immediately perform the final filling of
the gutta perch with a sealant based on epoxy resins after the
chemo-mechanical preparation of the root canal system.

A case report
A 17-year-old patient came to the dentist's office for a
routine dental examination. The interview showed that the
patient did not feel any pain in the area of tooth 46. The
clinical examination revealed, i.a. carious defect in tooth 46,
confirmed by radiography (Figure 1). Conservative treatment
was undertaken at the clinical diagnosis of caries profunda
simplex by filling the defect with compound material. After the
conservative treatment was completed, the patient did not feel
any discomfort from the tooth in question.
After six months patient complained of the pain that had
appeared 2 days earlier. It was a spontaneous pain with long
intermissions without increased sensitivity to pressure or
biting. After taking the painkiller Ibuprom 200 mg the pain
subsided and did not return. On the day of coming to the office,
the patient felt no pain. In a clinical examination, filling on
021
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the occlusal surface was found. The tooth was insensitive to
vertical and horizontal percussion. At the same time, increased
sensitivity to thermal stimuli was diagnosed. In the literature,
the relative decrease in electric pulp test level could be a
diagnostic sign of root resorption [5]. In the auxiliary study, no
decrease in the level of pulp excitability to thermal stimuli was
found, which could suggest tooth root resorption. It was decided
to take a control x-ray image. In the orthopantomographic
X-ray analysis, the 2 mm radiolucency in the area of tooth 46
and the disappearance of 1/3 of the apical part of the length
of the distal root of that tooth were found. On the other hand,
in the crown part of the tooth, a filling was found within the
tooth crown (Figure 2). After the panoramic X-ray analysis,
a decision was made to take an intraoral image (Figures 3,4).

Figure 3: Positive photo of tooth 46 made using the right angle technique.

X-ray analysis of tooth 46 revealed external resorption of
the root of the distal tooth 46 reaching 1/3 of the apical part
of the tooth root and widening the periodontal gap around the
apex of the mesial root.
Higher spatial resolutions have improved the radiographic
diagnosis of simulated ERR in multi-rooted teeth and this
should be considered when performing digital radiographs
[22].
Based on the information obtained from the patient about
the pain incident for 2 days, inconclusive results of the clinical
examination, and the unequivocal result of the radiological
examination, a clinical diagnosis was made; periodontitis
periapical Chronica exacerbate cum resorption external radicis
distalis dentist 46. Endodontic treatment of the tooth has
been attempted. After trepanation of the tooth chamber, the

Figure 1: Initial orthopantomographic image of the patient.

Figure 2: Orthopantomographic picture of the patient after 6 months.

Figure 4: Sight of tooth 46 made using the right angle technique.

presence of bright, vividly bleeding pulp was found both in
the area of the crown and the tooth roots. A full protocol for
the chemomechanical preparation of the canal system was
implemented. A canal system was chemomechanical prepared
using method 642 for 02/35 apical enlargement. A 5.2%
NaOCl, 3% H2O2, 0.9% NaCl, citric acid, isopropanol rinse was
used. The obturation was made with a gutta percha and AH +
sealant using the BL system. An x-ray was taken as a control
(Figure 5). The canal filling was complete, and completely tight
reaching the tops of the mesial root and the height of the distal
root resorption position. After X-ray analysis, the final carious
cavity was filled with composite material.
Control visit after 4 months. From the interview, the patient
did not report any complaints about the treated tooth. No
disturbing symptoms were found in the clinical examination:
vertical percussion and negative horizontal percussion, no
local changes in the projection of the apexes of the tooth roots
46, no local changes indicative of the presence of a fistula,
and negative ICA. The follow-up X-ray showed condition after
endodontic treatment (Figure 6). At the top of the mesial root,
there is a slight widening of the periodontal fissure indicating
the regeneration of periapical tissues - a clear healing
condition compared to the photo taken immediately after
filling the root canals, resorbed distal root. The visible outline
of the periodontal gap being formed proves the process of
regeneration of periapical periodontal tissues was going. The
radiological status indicates a clinical stoppage of the distal
root resorption process. Further monitoring of the condition
of the periapical tissues and the distal root is recommended
at 6-month intervals. The further prognosis for the tooth is
favorable.
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and indicates advanced root resorption [3]. The literature
mentions the possibility of treatment with a one-step filling
of the gutta perch canal system with a sealant based on epoxy
resins, with the postponement of the final filling with the use
of hydroxide-calcium preparations, using the closure of the
root apex resorbed with MTA preparations and cleaning the
lesions from the root surface with the use of lasers. Although
numerous studies show an uncertain prognosis [5,13,23-26],
in the presented case the effect was favorable. In the presented
case, immediately after confirming the external resorption of
the root, a classic chemo-mechanical treatment of the root
system of the tooth with gutta-percha obturation and sealing
with AH + resin was performed. A favorable treatment result
was obtained.

Conclusion
Figure 5: Radiograph of tooth 46 after endodontic treatment.

The process of external resorption very often takes place
in a latent manner with asymptomatic teeth, often with vital
pulp.
Symptoms often appear only when the chronic process is
exacerbated.
The implemented endodontic
undertaken without undue delay.

treatment

should

be

ERR biomarkers from gingival fluid and saliva should be
included in the diagnosis of ERR
High-resolution projections should be used in radiological
diagnostics.
A favorable prognosis is influenced by quick diagnosis,
general health, and the young age of the patient.

Figure 6: Radiograph of tooth 46 4 months after the end of endodontic treatment.

Discussion
External resorptions of tooth roots caused by inflammation
occur relatively rarely, but their diagnosis requires firm
decisions and prompt treatment initiation. The resorption
processes often take place without tangible clinical symptoms
and the teeth may respond properly to thermal and electrical
stimuli. Modern diagnostic methods allow extending the
direction of diagnostics only from a clinical examination, tests
of the level of reaction to thermal and radiological stimuli to the
examination of ERR markers from the gingival fluid and saliva
[23-25]. Treatment of external resorptions can be a challenge
for dentists in everyday clinical practice and the prognosis
is uncertain. An improved prognosis can be achieved with a
quick diagnosis and introduction of endodontic treatment with
the use of chemo-mechanical preparation of the root canal
system as soon as possible. Pain ailments often appear with
a delay and testify to the advancement of the disease process.
They occur when the disease covers the area of the tooth pulp

Selection of the treatment method: filling the root canal
system directly after thorough chemo-mechanical preparation,
indirect filling of the root canal system with calcium hydroxidebased materials, preparation and closure of the tooth root at the
level of the resorption gap with MTA, and subsequent filling of
the canal with gutta-percha and sealant based on epoxy resins,
laser treatment of the resorptive cavity with Er - YAG lasers
after classic endodontic treatment. The method of single-stage
chemo-mechanical endodontic treatment presented in the
discussed case, filling root canals with gutta-percha and AH +
sealant gives favorable treatment results.
In the therapeutic process, it is possible to use regenerative
treatments with the use of plasma fibrin, which stops
resorption. However, the presented case report showed good
long-term results using the classic simultaneous method of
chemo-mechanical root canal preparation and obstruction.
Teeth with resorption after endodontic treatment require
long monitoring of the condition of the root and periapical
tissues.
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