
 

 

  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Abstract  

Vertical root fracture has been described as longitudinally oriented fracture of the root extending from the root canal to the 

periodontium. The most predictable treatment option for vertical root fractures would be extraction in case of anterior 

teeth, and hemisection or root amputation of the involved root in the multi-rooted teeth. Following extraction, socket 

preservation procedure helps to retain the available bone and soft tissue for better function and aesthetics. This case report 

describes the treatment of a vertically fractured mandibular molar by hemisection followed by prosthetic rehabilitation. 
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Introduction 

 A terminal abutment molar with extensive 

decay may be unsuitable for restoration. In such 

cases, the treatment options are limited and may 

include a removable partial denture or a dental 

implant to replace the missing tooth [1]. 

Alternatively, if the decay is limited to one root, a 

hemisection procedure may be possible. This 

procedure represents a form of conservative 

dentistry, aiming to retain as much of the original 

tooth structure as possible.  The results are 

predictable, and success rates are high if certain basic 

considerations are taken into account [2]. 

Periodontal, prosthodontic and endodontic 

assessment for appropriate selection of cases is 

important. From a periodontal perspective, this 

procedure is indicated if there is severe bone loss 

limited to one root or involvement of a Class III 

furcation that could produce a stable root after 

hemisection. This procedure is also appropriate if the 

patient is unable to perform appropriate oral hygiene 

in the area. Extensive exposure of the roots because 

of dehiscence is another indication for excision of 

one root [3]. From a restorative standpoint, treatment 

by hemisection is indicated for failure of an abutment 

within a fixed prosthesis, provided a portion of the 

tooth can be retained to act as the abutment for the 
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prosthesis. Untreatable endodontic failure, due to 

circumstances such as perforations and broken 

instruments, is another indication for hemisection. 

Other indications include vertical root fracture with 

or without sinus confined to a single root of a 

multirooted tooth or any severe destructive process 

that is confined to a single root, including caries, 

external root resorption and trauma. 

Contraindications include the presence of a strong 

abutment tooth adjacent to the proposed hemisection, 

which could act as an abutment to prosthesis. The 

remaining root may be inoperable for the necessary 

root canal treatment [4]. Also, fusion or proximity of 

the roots may prevent their separation. Hemisection 

(removal of one root) involves removing 

significantly compromised root structure and the 

associated coronal structure through deliberate 

excision.  Appropriate endodontic therapy must be 

performed before these tooth modifications to avoid 

intrapulpal dystrophic calcification and postoperative 

tooth sensitivity.  The furcation region is carefully 

smoothed, to allow proper cleansing and thus to 

prevent accumulation of plaque [5].  Root fracture is 

the main cause of failure after hemisection, so 

occlusal modifications are required to balance the 

occlusal forces on the remaining root [6]. 

 

Case report  

 An 18 year old girl reported to the 

Department of Prosthodontics with intermittent pain 

on the lower left side of the mouth. Earlier the tooth 

was restored with amalgam restoration after root 

canal treatment. Intraoral examination revealed sinus 

formation in relation to 36 and there was evidence of 

decay extending subgingivally (Figure 1). 

Radiography revealed that the decay had almost 

obliterated the coronal third of the distal root along 

with the vertical fracture of the root. The extent of 

decay rendered the tooth non-restorable. Various 

options were presented, including extraction 

followed by placement of 1 implant to replace the 

tooth in the extraction site. As the decay was limited 

to the distal root, hemisection with a fixed partial 

denture was also suggested. After final evaluation 

hemisection was planned with 36 and providing a 

fixed prosthesis with 36 (mesial root and intact 

crown) and 37. 

The procedure was performed as follows: 

1. A mucoperiosteal flap was raised to expose the 

bony crest preparatory to the hemisection procedure. 

The mesial and distal roots were sectioned at the 

level of the furcation. The distal root of 36 was 

extracted and the flap was closed. A finishing 

diamond bur was used to smoothen the distal area of 

the mesial root and its coronal portion.   

2. After 1st week patient was recalled (Figure 2) and 

diagnostic impressions of the maxillary and 

mandibular arches were made and casts were 

retrieved and diagnostic wax up was done prior to 

tooth preparation. (Figure 3) 

3. Tooth preparation was done with abutment tooth 

36 (mesial root and crown) and 37 to receive crowns 

and a pontic replacing the distal portion of the 

hemisectioned tooth i.e 36. After tooth preparation 

and gingival retraction (Figure 4), final impression 

was made with polyvinyl siloxane impression 

material (Figure 5). 

4. A temporary fixed partial denture was fabricated 

and cemented with non-eugenol temporary cement. 

5. Laboratory fabricated fixed partial denture was 

received, the temporary fixed partial prosthesis was 

removed and the metal-ceramic fixed partial 

prosthesis was verified for proper seating. Occlusion 

was checked with articulating paper, and the fixed 

partial prosthesis was cemented using glass inomer 

cement. (Figure 6) 

 

Discussion 

 For this patient, hemisection was selected for 

treatment of root decay. Implant therapy was 

considered but not chosen; instead, a 3-unit fixed 

partial denture, extending from the hemisected molar 

to the 2nd molar, was completed. The distal root was 

resected because of the location of the decay. The 

literature on distal root resection is limited; more 

often, this root is retained and the mesial root 

removed. However, the distal root is broader and 

straighter, making it more suitable as an abutment. 

The mesial root contains a longitudinal groove, 

which decreases its surface area therefore not 

considered as an abutment for fixed prosthesis [7].  

 Successful restoration of periodontally 

weakened teeth is aided by creating an occlusal 

scheme with canine guided occlusion and flattened 

posterior cusps with point contact thereby directing 

the occlusal forces along long axis of the tooth [8]. 

Goals of prosthetic rehabilitation prevent fracture of 

the hemisectioned tooth and root, preserve the health 

of the periodontal tissues, preserve the 

proprioception, restores occlusion & functions [9]. 

 Root fracture is one of the major misfortunes 

in endodontically treated teeth. It includes trauma 

related to crown, crown & root and root fractures. 

Incidence of vertical root fracture is 2 to 5% of 

crown/root fractures [10].  
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 In conclusion, this treatment modality has 

produced predictable results in restoring occlusion 

and achieving expected degree of function. Proper 

diagnosis, perfect endodontic treatment, and proper 

surgical procedure are the prerequsites for successful 

prosthodontic rehabilitation in such cases.  
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Figure 1: Pre-operative 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Post-operative after 1 week 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Diagnostic casts and wax-up 
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Figure 4: Tooth preparation with 36 (mesial root and 

crown) and 37 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Final Impression 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: Post-operative restoration showing metal 

ceramic bridge with hemisected 36 and 37.  
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