
 

IEJ Iranian Endodontic Journal 2026;21(1): e3 

 This open-access article has been distributed under the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0). 

Bio-obturation Repair of Extensive External Root Resorption in 
Neglected Avulsed Teeth: A Case Report 

Rezvan Shahhosseini a , Mandana Naseri b , Fateme Javand a*  

a Department of Endodontics, School of Dentistry, Shahid Beheshti University of Medical Sciences, Tehran, Iran; b Iranian Centre for Endodontic Research, 
Research Institute of Dental Sciences, Shahid Beheshti University of Medical Sciences, Tehran, Iran 

Article Type: Case Report  Abstract 

Tooth avulsion represents a severe dental injury, and prognosis depends on extra-oral time and 
storage. Its major complications include ankylosis and external inflammatory root resorption. We 
report a 14-year-old female who presented with pain in her upper incisors one year after avulsion 
of teeth 11 and 21, replanted after 60 minutes in dry cloth and splinted for four months without 
follow-up. Clinical and radiographic examinations were consistent with severe external 
inflammatory root resorption in the teeth #11, 12, 21, and 22. Given her age and unsuitability for 
implants, staged endodontic therapy was performed over four months. Canals were prepared 
under rubber dam isolation, irrigated with 17% EDTA and 5.25% sodium hypochlorite with 
ultrasonic activation, and dressed with non-setting calcium hydroxide. Dressing was refreshed at 
sequential visits until resorption stabilized. Final obturation used calcium-enriched mixture (CEM) 
cement at perforations and gutta-percha in remaining canal spaces, and AH-26 sealer was used as 
sealant. Our treatment arrested resorption and preserved function, though the long-term risk of 
ankylosis remains high. This case report underscores the need for immediate replantation, 
physiologic storage media, and timely endodontic intervention to mitigate complications. Close 
monitoring remains vital for maintaining aesthetics and function in growing patients. 
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Introduction 

ooth avulsion is among the more gruesome injuries in 
dentistry and predominantly happens in young males, with 

a 2:1 male-to-female ratio. A significant amount of force is 
usually required to displace a tooth. Such forces are usually 
enough to cause injury to the surrounding tissue, so alveolar 
fractures must be suspected [1]. 

Treatment consists of immediate replantation and aims to 
preserve root vitality, minimize growth retardation, and 
periodontal ligament (PDL) cell loss. Extra-oral time and storage 
media are the two main factors that affect PDL cell viability [2]. It is 
considered that after sixty min, PDL cells are unlikely to survive; 
thus effort should be made to replant the tooth as soon as possible . 
Many different mediums for storage have been discussed: saliva, 

milk, antibiotic/corticosteroid solutions, Hank’s balanced salt 
solution, and propolis, just to name a few ]3[ . 

Replanted teeth should be immobilized with a splint for 
about two weeks (longer for cases with alveolar damage), and in 
teeth with a closed apex, root canal therapy should be conducted 
in two weeks post-trauma [4]. In teeth with open apices, pulp 
revascularization may occur spontaneously, so surveillance is 
the recommended approach until there is clinical or 
radiographic evidence. It should be noted that traditional 
physical examinations (i.e., thermal, palpation, and percussion) 
may come out as negative due to nerve damage, so tests must be 
directed towards the vascular supply, such as pulse-oximetry [5]. 

This report describes the diagnosis and staged endodontic 
management of extensive external inflammatory root resorption 
affecting the maxillary incisors after avulsion and delayed replantation. 
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Figure 1. Standard periapical (PA) radiographs of teeth; A) #12; B)#11; C) #21, #22; D, E & F) Axial CBCT images showing external root 
resorption in anterior teeth; G & H) Coronal CBCT view demonstrating extensive external root resorption with root perforation; I) 

Root perforation with a periapical lesion in anterior teeth on sagittal view; J) Perforation of the buccal cortical plate of the 
 

Case Presentation 

A 14-year-old female presented with pain in the anterior upper 
maxillary region. She reported a sports injury approximately 12 
months earlier that avulsed the maxillary central incisors (teeth #11 
and 21, according to FDI classification). She recalls that the avulsed 
teeth were wrapped in dry cloth for 60 min before arrival at a 
dentist, where they were immediately replanted and splinted with 
round stainless-steel wire and composite. Splints were removed 
after 4 months. No follow-up occurred. The patient reported no 
systemic disease and was taking no regular medications. 

On physical examination, several abnormalities were spotted: a 
pair of intra-oral sinus tracts, an anterior open bite, and crowding 
of the front teeth. The cold test was negative in all maxillary incisors, 
and the sinus tracts could be traced to the maxillary central incisors. 
Responses to percussion, palpation, and probing tests were normal, 
and all of the involved teeth had grade 1 mobility [6]. 

Standard parallel style periapical radiographs (Figs. 1A, 1B, 1C) 
showed irregular external root surface radiolucency along teeth #11, 
12, 21, 22, and confirmed external inflammatory root resorption, 
with associated apical rarefactions (i.e., chronic apical abscess). To 

delineate the extent of disease and assess bone integrity, a cone-
beam computed tomography (CBCT) was performed (Figs. 1D-1J). 
Fig. 1I shows periapical lesions, Figs 1D-1I significant root 
perforation and Fig. 1J buccal cortical plate perforation, where bone 
and the root have open communication. No ankylosis-like loss of 
periodontal ligament space was identified. 

The various treatment options and the advantages and 
disadvantages of each were explained to the patient’s parents. 
Informed consent was obtained, and treatment began. With the 
patient’s age in mind, root canal therapy was initiated. 
Treatment lasted five sessions over four months. 

Visit one: Local Anesthesia was administered, and isolation 
with rubber dam was performed. Guided by pre-operative 
radiographs, an access cavity was created and the working length 
was determined: 21 mm for teeth #11 and 12, and 20 mm for 
teeth #21 and 22. Pulpectomy was performed, and irrigation 
with 17% EDTA (Cobalt, Tehran, Iran), along with 5.25% 
sodium hypochlorite (Golrang, Tehran, Iran) with ultrasonic 
activation was performed to dissolve organic tissue and disinfect 
the canal. Non-setting calcium hydroxide (Nikdarman, Tehran, 
Iran) was used as interim dressing until next visit. 

A B C D E 

F G H 

I J 



 

IEJ Iranian Endodontic Journal 2026;21(1): e3 

 This open-access article has been distributed under the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International (CC BY-NC-SA 4.0). 

e3 3 of 5                                                                                                                       Bio-obturation repair of extensive external root resorption 

 

Figure 2. A) Arrest of inflammatory process and healing of the periapical lesion on axial and coronal CBCT views; B) Obturation with CEM Cement(CC) 
and gutta percha (GP) 

 

Visit two (one week later): pain had decreased substantially, but 
sinus tracts remained unchanged. Irrigation, along with 
activation, was performed again, and a calcium hydroxide 
dressing was placed. Visit three (four weeks after session two): 
persistent resorption activity warranted renewal of calcium 
hydroxide. Visit four (two months after session three): the sinus 
tract for tooth #21 had resolved, a small tract adjacent to tooth #11 
persisted, but was not traceable to the canal on re-assessment. All 
signs and symptoms were completely resolved. Calcium 
hydroxide was refreshed. Visit five (one month after session four): 
the canal was dry and without exudate/hemorrhage, and 
radiologic defects had stabilized compared to the last visit. A final 
CBCT was taken to confirm the arrest of the inflammatory 
process. We proceeded to finish the treatment. The canals were 
irrigated once more, the level of perforation was estimated 
through CBCT (Fig. 2A), and teeth were obturated with 
calcium-enriched mixture (CEM) cement up to the level of 
perforation, and with gutta-percha (GP, Meta-Biomed, 
Cheongju City, Korea) for the rest .Tooth #11 was entirely 
obturated with CEM cement due to extensive perforation. 
Because of extensive external perforations that complicated 
obturation, a modified bio-obturation technique using CEM 
cement was employed. Initially, a more flowable mixture of 
CEM was prepared and carefully applied to seal the external 
perforation walls and canal surfaces. To facilitate initial setting 
and improve adaptation to the canal walls, paper points were 

placed in the canal for approximately five min to absorb excess 
moisture. After this step, a denser consistency of CEM was 
incrementally packed to complete the obturation. This approach 
allowed effective sealing of the canal and perforation areas without 
extrusion of material beyond the root surface (Fig. 2B). Tooth #22 
had none, so it was obturated with GP only. Finally, the canals 
were sealed with AH-26 root canal sealant (Dentsply Maillefer, 
Ballaigues, Switzerland), and the patient was dismissed. 

A patient with an avulsed tooth should be followed up at 3, 6, 
12, 18, and 24 months, and then annually for up to 5 years. The 
reported patient was visited at 3 months, 6 months, and 12 
months. She reported no symptoms, and radiographic features 
were stable (Fig. 3).  

Discussion 

Avulsion outcomes hinge on PDL cell viability, which is dictated 
by extra-oral dry time and storage medium [2]. After 30 min of 
extra oral dry time, most PDL cells are non-viable, and ≥60 min 
is treated as non-viable PDL regardless of storage medium, with 
a high expectation of ankylosis even if the tooth is replanted 
correctly [2]. The International Association of Dental 
Traumatology (IADT) Guidelines, therefore, divide avulsed 
teeth into three risk groups: viable with immediate replantation, 
compromised with less than sixty min of extraoral dry time in 
physiologic medium, and non-viable with more than 60 min 
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Figure 3. Follow-up periapical radiographs; A and B) At 3 months; C and D) At 6 months; E) At 12 months 
 
of extra oral dry time regardless of storage. Our patient’s extra 
oral time of about 60 min in dry cloth and prolonged splinting 
placed her squarely in the highest risk category for ankylosis [4, 
7, 8]. Moreover, no decision was made about root canal therapy, 
which may have led to external inflammatory root resorption. 

Given the late presentation with established resorption, we 
prioritized sequential calcium hydroxide dressings to arrest 
resorptive activity. External inflammatory resorption in the 
context of trauma runs on two engines: microbial activity in 
the infected root canal system and acidic resorption, where 
clasts dissolve minerals in response to inflammation [9]. 
Calcium hydroxide raises pH, which disables both mechanisms 
that sustain resorption [10]. Corticosteroid–antibiotic pastes 
were not employed as their benefit is greatest immediately 
post-trauma, and we similarly avoided triple antibiotic paste 
protocols given their limited indication outside refractory 
infection [11-13]. Clinically, calcium hydroxide is used and 
refreshed every session until symptoms disappear, the canal is 
dry, and the radiographic progression of resorption has 
resolved [4]. In our case, this process took about four months. 
However, this process is not bereft of downsides, as it has been 
shown that prolonged calcium hydroxide therapy may increase 
the risk of root fracture [14]. The selection of CEM cement for 
the definitive bio-obturation in this case was based on its well-
documented bioactivity and sealing properties, which are 
critical for managing extensive perforative defects. CEM 
cement actively promotes hard tissue deposition and 
periodontal regeneration by inducing the formation of 
hydroxyapatite-like crystals and releasing bioactive molecules 
that upregulate cementoblast activity [15]. This regenerative 
potential is paramount for healing the communication 
between the root canal system and the periodontal ligament. 
Furthermore, its excellent sealing ability, comparable to or 
surpassing that of MTA, ensures a predictable fluid-tight 
barrier against bacterial microleakage, a key factor in arresting 

external inflammatory root resorption [11]. While MTA is an 
established biomaterial, CEM cement was chosen specifically 
for its faster setting time, easier handling characteristics, and 
reported lower potential for causing tooth discoloration 
compared to white MTA formulations [16]. These properties 
made it particularly suitable for the modified bio-obturation 
technique in the esthetically sensitive anterior region, 
facilitating the controlled, sequential application required to 
seal the complex, multi-level perforations without material 
extrusion. 

Although our treatment of this patient was successful, we 
should set realistic expectations. Real-world survival of replanted 
teeth is limited (about 50% at 5.5 years) [17]. As previously stated, 
our patient is at high risk for ankylosis, another major 
complication of avulsion. This is a progressive and largely 
untreatable condition where the tooth fuses with alveolar bone 
and stops growing with neighboring structures, which leads to a 
step-down appearance called infra-occlusion [18, 19]. The tooth 
is gradually replaced by bone and may be lost [18, 20-22]. 

Patients and parents need to be educated about the 
prognosis, and a structured follow-up plan must be set. The 
patient may need decoronation and subsequent implantation 
in the coming years. 

Conclusions 

Conservative management using calcium hydroxide followed by 
bio-obturation with CEM cement can arrest external 
inflammatory root resorption and preserve traumatized 
replanted teeth when mobility, function, and occlusion are 
maintained. This approach is suitable for localized resorption 
without ankylosis or infra-occlusion, provided infection control 
and close radiographic monitoring are ensured. Careful case 
selection and long-term follow-up remain essential to confirm 
sustained healing and prevent late complications. 
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