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Micro-computed Tomography Assessment of Full Pulpotomy in a 
Mature Molar after Five Years: A Case Report 
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Article Type: Case Report  The current case study evaluated the effect of vital pulp therapy on a human dental pulp after 
a long-term period using micro-computed tomography (MCT) for the first time. In the 
presented report, the successful outcomes of full pulpotomy using calcium-enriched mixture 
(CEM) cement on an irreversible pulpitis case were documented clinically/radiographically 
over 5 years. Due to an unrestorable crown fracture at the 5-year recall, the tooth was extracted 
and evaluated by MCT; the images showed that CEM pulpotomy allowed the dental pulp to 
create complete dentinal bridges without pulp canal obliteration (PCO). These MCT results 
showed that CEM pulpotomy, as a bio-regenerative treatment, caused no negative 
consequence of PCO or calcific metamorphosis on dental pulp over the long term. 
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Introduction 

ull pulpotomy, as a simple vital pulp therapy (VPT) modality, 
is highly recommended for the management of carious pulp 

exposure in mature and/or immature permanent teeth. This 
therapeutic procedure is considered a more accessible, affordable, 
available, easier, safer and less invasive treatment modality 
compared to conventional root canal treatment (RCT), and has 
demonstrated favorable clinical success as well as acceptable 
effectiveness [1, 2]. It has been claimed that VPT does not 
compromise the subsequent use of RCT should it fail; except for 
cases in which hard tissue is deposited along the internal walls of 
root canal(s) and fills most of the pulpal system leaving it 
narrowed and restricted; i.e. pulp canal obliteration (PCO).  

Seemingly, PCO after VPT is a challenging task for 
endodontists [3]. Nonetheless, there is no supporting evidence on 
the nature of human dental pulp tissue after long-term and 
successful VPT treatments. Additionally, most of the current 
evidence obtained from trials has evaluated animal or human 
dental pulp responses in short-term intervals [4, 5]. In this case 
study, a micro-computed tomography (MCT) assessment of 
pulpotomy is reported, using calcium-enriched mixture (CEM) 
cement on a human dental pulp after 5 years for the first time.  

Case Report  

A 33-year-old female, with a history of symptomatic irreversible 
pulpitis related to her mandibular right first molar, was treated 
with full pulpotomy using CEM cement (BioniqueDent, Tehran, 
Iran) and permanent restoration using resin-based dental 
composite restorative materials (Z250/Z350, 3M, ESPE, USA) 
(Figure 1A). The treated tooth was asymptomatic and fully 
functional in routine follow-ups, with radiographic evaluations 
clearly showing hard tissue formation at root canal orifices at 5-
year recall (Figure 1B). However, at the end of year 5, she reported 
persistent pain after accidentally biting into a stone in her food. 
Clinical examination revealed a vertical coronal fracture that 
separated the buccal cusps from the main structure of the tooth, 
making it unrestorable (Figure 1C). After obtaining informed 
consent and during the tooth extraction, the remaining crown 
broke, and to protect the alveolar bone from further traumatic 
damage, the roots were carefully separated and then, cautiously 
extracted (Figure 1D).  

Subsequently, the mesial root was scanned using a micro-
computed tomography (micro-CT) system. The micro-CT 
images proved the unblocking of root canals at the apical end 
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Figure 1. Periapical radiographs (PR), clinical photographs, and micro-CT images of the case. A) Immediate post-treatment PR shows a 
mandibular right first molar treated with a CEM pulpotomy; B) PR at 5-year recall shows dentinal bridge formation at canal orifices and normal 

PDL, indicating successful results; C) Clinical photograph shows a vertical fracture which made the tooth unrestorable; D) Separation of the 
mesial and distal roots during surgical tooth extraction; E) MCT image from the apical aspect of the root specimen, showing two open root canals 

connected with an isthmus; F-G) MCT images from the coronal plan, illustrating dentinal bridge formation at buccal and lingual canal orifices. 
 
of the mesial root and displayed the deposition of formed hard 
tissue over the two canal orifices capped with CEM cement 
(Figures 1E and 1F). Moreover, the mineralized bridge showed 
identical density with its surrounding normal dentin without 
any tunnel defects, and entirely re-closed the remaining 
radicular pulp similar to normal conditions (Figure 1G). 

Discussion 

Generally, there is little chance for long-term micro-CT 
evaluations of a human dental pulp that has been treated with 
VPT; i.e. full pulpotomy. In the unprecedented presented case, 
micro-CT evaluations revealed that there was no PCO or calcific 
metamorphosis in root canals after 5 years of CEM pulpotomy; 
however, the canal orifices had been closed due to effective 
dentinogenesis [6]. In the above-mentioned process, using an 
endodontic biomaterial, the remaining radicular pulp as well as 
periradicular tissues stayed protected from further excessive 
irritation [7, 8]. If the stated phenomenon had not occurred, it 
could have led to progressive reactionary responses; e.g. PCO or 
calcific metamorphosis after calcium hydroxide pulpotomy, 
specifically following traumatic injuries.  
Furthermore, using CEM biomaterial, the full pulpotomy 
promoted of dentinal bridge formation at canal orifices [9] and 
protected the remaining radicular pulp from further 
pathological consequences; i.e. PCO or calcific metamorphosis. 
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