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Case Report

HEMISECTION – Salvaging the best from the rest – Case 
Report

ABSTRACT 

The term “hemisection” refers to the surgical procedure involving the sectioning of  a molar tooth. This procedure entails the removal of  
a decayed root that may exhibit complications such as cracked roots, dental caries, or periodontal involvement in the furcation area. The 
primary objective of  hemisection is to effectively preserve a healthy root while maintaining the integrity of  the attached crown, ensuring 
optimal dental health and function. It is a conservative procedure to save the original tooth structure, which can act as a natural implant. 
The results of  this procedure are predictable, and success rates are high. In this case report, hemisection was performed because the 
distal half  of  the tooth was grossly carious, and furcation was involved. The distal half  of  the tooth was extracted, and the remaining 
mesial half  of  the tooth was used as an abutment for the fixed partial denture. This treatment represents a conservative approach that 
aims to preserve as much natural tooth structure as possible. The outcomes are predictable, and the success rates in such cases are 
high. This case report discusses two instances of  mandibular molars on which hemisection was performed, followed by restoration using 
fixed prostheses.
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INTRODUCTION
One of the primary objectives of advanced dental techniques 
is to preserve and protect natural teeth that were once 
deemed irreplaceable. Nowadays, patients not only value 
their teeth but also prefer to keep their natural teeth 
instead of having them extracted whenever possible. These 
modern treatment methods employ a multidisciplinary 
approach. The terms “hemi-section” and “root amputation” 
refer to highly specialized procedures that are collectively 
categorized as “root resection.” These techniques are 
employed to restore the compromised function of a tooth.[1] 
Indications include vertical root fracture 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.[2] Periodontal, 
prosthodontics, and endodontic assessment for appropriate 
selection of cases is important.[3] The main advantage of 
such a treatment is the conversion of furcation-involved 
multirooted tooth to non-furcated single root teeth, 
alleviating the patient’s reluctance to teeth extraction, and 
providing a favorable environment for oral hygiene.[4] This 

case report discusses a hemisection procedure performed 
to preserve the endodontically treated mesial root of the 
mandibular left first molar while extracting the severely 
decayed distal root, which had furcation involvement. The 
remaining portion of the tooth was then utilized as an 
abutment for a fixed restoration.

CASE 1
A 24-year-old female patient reported to the Department 
of Conservative Dentistry and Endodontics, King George’s 
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Medical College Faculty of Dental Sciences, Lucknow, with 
the complaint of pain in the left mandibular first molar (36) 
for 2–3 days. On examination, the tooth was found to be 
grossly carious [Figure 1]. The past medical history, as well 
as the past dental history of the patient, was nonsignificant. 
On radiographic examination, radiolucency was present in 
the distal root [Figure 2]. The mesial root was completely 
intact, but furcation was involved. It was decided that the 
distal root should be hemisected after the completion 
of endodontic therapy. Endodontic therapy was initiated 
with respect to the mesial root and completed in a single 
sitting. Canal cleaning and shaping were completed using 
3% sodium hypochlorite (Septodent, France) along with 15% 
EDTA (Glyde, Dentsply, Tulsa, USA) and rotary file system 
Revo S (Micro-Mega, France). Obturation was performed 
by cold lateral compaction of gutta-percha [Figure 3]. 
Distal root hemisection was performed with a vertical cut 
method. The crown was cut with a tapered fissure carbide 
bur till the furcation was reached. After separation of both 
roots, the distal half was extracted [Figure 4]. The empty 
socket was thoroughly irrigated, and the flap was sutured. 
The patient was recalled for 1 month and evaluated for the 
healing of the extraction socket. After complete healing of 

the extraction socket, biomechanical preparation of the 
molar and premolar crown was done [Figure 5]. The reduced 
molar resembled a premolar in shape. A temporary bridge 
was seated during the healing and consolidation phase 
to prevent the drifting of the remaining root. Definitive 
restoration therapy was accomplished 6 weeks after 
hemisection [Figure 6]. A two-unit porcelain fused metal 
fixed partially replaced the distal root of the mandibular first 
molar and retainers on the second premolar and remaining 
part of the mandibular first molar. The interdental spaces 
are contoured so that hygiene can be accomplished with 
toothbrushes.

CASE 2
A 26-year-old female patient presented to the Faculty of 
Dental Sciences at King George’s Medical University, Lucknow, 
with the primary complaint of pain and sensitivity in the right 
lower posterior region persisting for the past 3 months. The 
pain was triggered by mastication and was relieved thereafter. 
A radiograph (IOPA) revealed periodontal bone loss affecting 
the coronal third of the distal root compared to the mesial 
root, and it showed periapical radiolucency at the distal 
root [Figure 7]. The periodontal support of the mesial root 
of tooth 46 was deemed adequate. Based on these findings, 
the diagnosis of chronic irreversible pulpitis associated 
with the lower right mandibular molar, along with furcation 
involvement, was established [Figure 8]. It was determined 

Figure 1: Grossly carious tooth Figure 2: IOPAR showing radiolucency

Figure 3: Steps of root canal treatment
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that the distal root should undergo hemisection subsequent 
to the completion of endodontic therapy for the tooth, 
in accordance with the methodology employed in Case 1 
[Figures 9]. The hemisection of the distal root was executed 
using a vertical cut technique to effectuate separation. The 
crown was sectioned using a tapered fissure carbide bur 

until it reached the furcation. The procedure was thoroughly 
elucidated to the patient, and informed consent was duly 
obtained. Following the administration of local anesthesia, 
a mucoperiosteal flap was reflected to expose the area 
designated for hemisection. The hemisection procedure 
was performed on tooth 46 [Figure 10], after which the flap 

Figure 4: Hemisection of distal root

Figure 5: Preparation of crown

Figure 6: Post-Op 06 weeks

Figure 7: IOPAR showing grossly carious tooth

Figure 8: IOPAR showing involved furcation
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was repositioned and sutured using 3-0 silk nonresorbable 
interrupted sutures. Definitive restorative therapy was 
conducted 6 weeks after the hemisection, which involved 
the placement of a three-unit porcelain fused-to-metal fixed 
partial denture to replace the distal root of the mandibular 
first molar, second premolar, and second molar [Figure 11]. 
At the 1-year follow-up appointment, the patient reported 
being asymptomatic.

DISCUSSION
This case report presents a detailed examination and 
treatment of a severely damaged tooth exhibiting furcation 
involvement. In our case, tooth was effectively treated 
through hemisection, a powerful alternative to extraction 
that preserves natural tooth structure and promotes better 
long-term outcomes. The remaining roots underwent root 
canal therapy and were restored with suitable materials and 
then splinted to an adjacent tooth to prevent displacement. 
A fixed prosthodontic prosthesis was subsequently placed to 
maintain occlusal balance. The hemisection procedure allows 
physiologic tooth mobility of the remaining root, which is 
more suitable abutment for fixed partial dentures.[5] Root 
amputation is a useful alternative treatment to save those 
decayed multi-rooted teeth which have been indicated for 
extraction.[6] Before selecting a tooth for hemisection, the 
patient’s oral hygiene status and medical status should be 
considered, and the accessibility of root furcation for ease 

of operation as well as good bone support for the remaining 
roots should be assessed.[7] The furcation region is carefully 
smoothed to allow proper cleaning to prevent accumulation of 
food lodging.[8] Root fracture is the main cause of failure after 
hemisection, so occlusal modification is required to balance 
the occlusal forces on the remaining root.[9] Contraindications 
include the presence of a strong abutment tooth adjacent to 
the proposed hemisection, which could act as an abutment 
to the prosthesis.[10] Hemisection has been used successfully 
to retain teeth with furcation involvement. However, there 

Figure 9: Steps of root canal treatment

Figure 10: Hemisection of distal root

Figure 11: Follow up
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are few disadvantages associated with it. As with any surgical 
procedure, it can cause pain and anxiety. Root surfaces that 
are reshaped by grinding in the furcation or at the site of 
hemisection are more susceptible to caries. Often, a favorable 
result may be negated by decay after treatment. Failure of 
endodontic therapy due to any reason will cause failure of 
the procedure[11] Furthermore, there are conflicting data about 
the survival of the remaining fragment (3%–38% for 10 years) 
and a wide range of reasons for the failure of hemisection[12] 
According to Buhler et al. hemisection should be considered 
before every molar extraction because this procedure can 
provide good absolute biological cost savings with good 
long-term success.[13] In the present case, good prognosis was 
observed with proper occlusion, the absence of mobility, and 
healthy periodontal tissues. Concurring with previous reports, 
hemisection is a valid treatment option for the molar teeth in 
a young patient, which otherwise have to be extracted due 
to extensive caries [Figures 9–11].

CONCLUSION
The hemisection procedure for a tooth necessitates 
meticulous planning and execution. It is imperative that 
the patient demonstrates a high level of motivation and 
maintains optimal oral hygiene. When these criteria are 
satisfied, hemisection can serve as a viable alternative to 
tooth extraction, followed by replacement options including 
conventional fixed or removable prostheses or dental 
implants.
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