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ABSTRACT
Hemisection of a mandibular molar may be a suitable treatment option when the decay
is restricted to one root and the other root is healthy. This article describes and illustrates a case in which the decayed terminal abutment was part of a fixed prosthesis.
Hemisection and prosthetic rehabilitation yielded a satisfactory result.
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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.2 The results are predictable, and success rates are high if certain basic considerations are taken into account. 3
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.4 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 prosthesis. Untreatable endodontic failure,
due to circumstances such as perforations and
broken instruments, is another indication for
hemisection. Other 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. Contraindications include the presence of a strong abutment tooth adjacent to
the proposed hemisection, which could act as
an abutment to a prosthesis. The remaining
root may be inoperable for the necessary root
canal treatment. Also, fusion or proximity of
the roots may prevent their separation.4
Hemisection (removal of one root) involves
removing significantly compromised root
structure and the associated coronal structure through deliberate excision. 5 Appropriate
endodontic therapy must be performed before
these tooth modifications to avoid intrapulpal
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Figure 1: Radiograph showing near
obliteration of the distal root of tooth 46
by decay.

Figure 2: Sectioned tooth after
pulpectomy.

Figure 4a: Distal view of extracted root.

Figure 4b: Mesial view of extracted root.

dystrophic calcification and postoperative tooth sensitivity.6 The furcation region is carefully smoothed, to
allow proper cleansing and thus to prevent accumulation
of plaque.6 Root fracture is the main cause of failure after
hemisection, so occlusal modifications are required to
balance the occlusal forces on the remaining root.7
Case Report
An 82-year-old woman reported to the dental clinic
with intermittent pain on the lower right side of the
mouth. The patient was missing several teeth in the maxillary arch, which had been replaced by a removable
partial denture; she was also missing several teeth in the
posterior mandibular arch. There were two 3-unit fixed
partial dentures replacing teeth 35 and 45 on either side.
In the mandibular left quadrant, teeth 34 and 36 acted
as retainers; in the mandibular right quadrant, teeth 44
and 46 were the retainers. The fixed partial denture in the
fourth quadrant was an all-gold prosthesis; tooth 46 had
a full-coverage retainer, and tooth 44 was a three-quarter
retainer.
Intraoral examination revealed no clinically relevant
findings for the fixed partial denture in the third quadrant, but the distal margin of the tooth 46 retainer was
open, and there was evidence of decay extending subgin388

Figure 3: Periapical radiograph
of endodontically treated mesial
canals.

Figure 5: After extraction, the
distal aspect of the mesial root was
smoothed and the tissue sutured.

givally. Radiography revealed that the decay had almost
obliterated the coronal third of the distal root (Fig. 1).
The extent of decay rendered the tooth nonrestorable.
However, the patient was reluctant to lose the tooth, as
she had enjoyed success with her fixed partial denture for
over 10 years, with good chewing efficiency and function.
She asked if there was any treatment available that would
preserve her prosthesis. Various options were presented,
including extraction followed by placement of 2 implants
to replace the tooth in the extraction site and the pontic
area of tooth 45. Because the decay was limited to the
distal root, hemisection with a remake of the existing
fixed partial denture was also suggested. Given the patient’s reluctance to lose the fixed partial denture, she
chose hemisection, as the result would be most similar to
her existing prosthesis.
The procedure was performed as follows:
1. The fixed partial denture was sectioned at the
connector between teeth 45 and 46, and the crown on
tooth 46 was removed. Pulpectomy was performed, and
a temporary glass ionomer restoration was placed (Ketac
Silver Aplicap, 3M ESPE, St. Paul, Minn.) (Fig. 2).
2. At the next appointment the root canal treatment
was completed in both of the mesial canals (Fig. 3).
Obturation was accomplished with a thermoplastic
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Figure 6: Occlusal view of glass
ionomer build-up after fracture.

Figure 7: Occlusal view of cemented post.

Figure 9: Final radiograph, confirming
proper seating.

synthetic polymer filling material (Resilon, Pentron,
Wallington, Conn.), and a glass ionomer temporary restoration (Ketac Silver Aplicap) was completed to seal the
pulp chamber. 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 was extracted (Figs. 4a and
4b), and the flap was closed. A finishing diamond bur was
used to smooth the distal area of the mesial root and its
coronal portion (Fig. 5).
3. At a follow-up appointment 2 weeks later, it was
noted that the glass ionomer build-up had fractured
(Fig. 6). At this point, it was determined that sufficient
tooth structure remained for fabrication of a post-andcore restoration. Gutta-percha (10 mm) was removed
from the orifice. A polyvinyl siloxate (PVS) impression
was obtained with a sterilized metal post and a ¼-inch
stock tray. A cotton pellet and temporary restorative material were placed in the tooth (Cavit, 3M ESPE, St. Paul).
4. When the patient returned for the next appointment, the cotton pellet and temporary restorative material were removed from the tooth, and the post was
tried in. Once the seating had been confirmed radiographically, the abutment and pontic were removed, and
the path of insertion for the 3-unit fixed partial denture

Figure 8: Fixed partial denture, fabricated
in the laboratory.

Figure 10: Final result.

was verified visually. The post was then cemented using
glass ionomer cement (Fig. 7). The margin was modified, a retraction cord was placed, and a final impression was made using PVS in a full-arch stock tray. Bite
registration was recorded with rigid resin on the distal
abutment. A temporary fixed partial denture was fabricated from BIS-GMA (bisphenylglycidyl dimethacrylate
(Integrity, Dentsply, Philadelphia, Penn.) and cemented
with non-eugenol temporary cement (Temp-Bond NE,
Orange, Calif.).
5. The mandibular impression and the bite record
were sent to the laboratory, for pouring and mounting to
the maxillary cast (which was also provided). Instructions
for the laboratory included a request for fabrication of a
3-unit fixed partial denture in type IV gold (Fig. 8), with
no excursive contact and contacts only in maximum
intercuspation.
6. When the laboratory-fabricated fixed partial denture was received, the temporary denture was removed.
Proper seating was verified, and the proximal contacts
on the mesial surface of tooth 44 and the distal surface of tooth 43 were checked. Occlusion was checked
with articulating paper, and the fixed partial denture
was cemented with an auto-cure resin-based cement
(RelyX ARC, 3M ESPE). The excess cement was removed,

JCDA • www.cda-adc.ca/jcda • June 2009, Vol. 75, No. 5 •

389

––– Saad –––

occlusion was re-verified and a periapical radiograph was
obtained to ensure proper seating (Fig. 9).
7. At follow-up, occlusion was stable, there was no
inflammation, and the patient was satisfied with the outcome (Fig. 10). No complications were noted when the
patient was seen 1 year later.
Discussion
For this patient, hemisection was selected for treatment of root decay in the terminal abutment of a fixed
prosthesis. Implant therapy was considered but not
chosen; instead, a 3-unit fixed partial denture, extending
from the hemisected molar to the premolar, 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. 8
The mesial root contains a longitudinal groove, which
decreases its surface area and contraindicates the use of
posts.
Implant therapy is a predictable option with good
functionality;9 however, in this case, the patient chose an
alternative treatment because of financial considerations
and her desire to retain a previously placed fixed partial
denture. The implant option would have required either
placement of a single implant in the region of the missing
second premolar or placement of 2 implants to replace an
extracted molar and a missing premolar; the latter option
would have required ridge augmentation.
Hemisection allows for physiologic tooth mobility of
the remaining root, which is thus a more suitable abutment for fixed partial dentures than an osseointegrated
counterpart. 2 The smaller size of the occlusal tables,
under-contouring of the embrasure spaces and ensuring
that the crown margin encompasses the furcation are all
factors in the high success rates observed with hemisection therapy.6
In conclusion, hemisection may be a suitable alternative to extraction and implant therapy and should be discussed with patients during consideration of treatment
options. a
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