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Root resection in maxillary molar
with a retained fractured instrument

and periodontal defect
Naziya Butt1 & Sangeeta Talwar2

ABSTRACT:

To present a successful endodontic-periodontal case involving

management of a retained instrument fragment in maxillary

molar accomplished with the help of mesiobuccal root resection.

Endodontic surgery cannot replace nonsurgical root canal

retreatment; however, when indicated, it is a treatment modality

that can enhance the outcome. Mesiobuccal root resection

surgery was performed concomitant with guided tissue

regeneration (GTR) therapy to manage endodontic-periodontal

combined lesion in tooth 16. At 12 month follow-up, the tooth

showed no mobility, 2-3 mm pocket depths and no further bone

loss. Root resection combined with GTR therapy can create an

optimum environment with a good long-term prognosis.
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Quick Response Code

INTRODUCTION

Root resection procedures have long been used
as a treatment modality in various clinical situations
involving multirooted teeth.1 This procedure may
be indicated for several endodontic and periodontal
reasons, including severe bone loss around one root,
extensive subgingival caries affecting one root only,
dehiscence with an entire root exposed, root
perforation due to resorption or instrumentation,
inability to root fill a canal due to blockage, or
extreme curvature and root fracture.2 When apical
pathosis persists and no apparent benefit can be
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gained by an orthograde approach, or the risk to
the tooth is great (e.g. fracture, procedural errors,
separated instrument, or calcified canals), apical
surgery should be considered.3

The prognosis of root resection has been well-
documented. Some investigators reported that root-
resected molars had >90% survival rate, whereas
other investigators reported that 30% of resected
molars failed over a 10-year period.4-6 The presence
of an instrument fragment alone within the root
canal is not enough to determine the treatment
outcome, but canal infection associated with a
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retained instrument fragment might lead to a poor
prognosis.7 When infection is present and removal
or bypassing of the fractured instrument is difficult
due to anatomical complexities, root-resection of a
multirooted tooth may ensure more predictable
outcomes.

This article presents a successful case of
endodontic–periodontal combined lesion with a
retained instrument fragment in maxillary molar
managed with mesiobuccal root resection and guided
tissue regeneration (GTR).

Case Report

A 21-year-old lady reported to the department
of conservative dentistry and endodontics at
Maulana Azad Institute of Dental Science with
throbbing pain related to tooth 16. The patient’s
medical history was non-contributory. Tooth 16
exhibited severe sensitivity and pain to palpation
and percussion but no swelling and suppuration.

Clinically, tooth 16 had a coronal temporary
restoration, and the previous root canal treatment
attempt had been performed 6 months earlier. The
direct buccal probing depth was 3 mm into the buccal
furcation area with grade I mobility. A periapical
radiographic view revealed a separated instrument
fragment in apical third of the MB root extruding
beyond the radiographic termination of the root apex
with associated periapical radiolucency around the
MB root apex (Figure 1a). Initial diagnosis of tooth
16 was symptomatic apical periodontitis. The tooth
also had buccal class I furcation involvement with
horizontal bone loss. Therefore, the overall
classification was given as an endodontic–
periodontal combined lesion. The prognosis was
determined as fair. The treatment options were as
follows: (i) retreatment, (ii) MB root resection or (iii)
extraction and implant placement. The patient
wanted to save the tooth. The MB root resection was
chosen over the retreatment option as tooth 16 had
Class I buccal furcation involvement and the MB
root showed fractured instrument apical to the root
curvature with thin dentinal wall coronally.

The patient was administered local anaesthesia
of 2% lidocaine with 1:100000 epinephrine
(Xylocaine; AstraZeneca Pharma Ind Ltd,
Bangalore, India). Under rubber dam isolation, the
coronal restoration and all root canal filling
materials were removed and the access cavity was
modified. Working lengths for the palatal and DB

canals were determined with an apex locator (Root
ZX; Morita, Tokyo, Japan) and confirmed
radiographically. Coronal flaring for all root canal
orifices was performed with Gates Glidden drills.
The root canals were prepared in a crown-down
method using ProTaper Ni-Ti rotary
instrumentation (Dentsply Maillefer) under copious
irrigation with 2.5% sodium hypochlorite and 17%
EDTA (Prime Dental Product Pvt Ltd, Mumbai,
India). The canals were dried with absorbent points
(Dentsply Tulsa, Tulsa, OK, USA), and an intracanal
dressing with calcium hydroxide paste (Calcicur;
VOCO, Cuxhaven, Germany) was placed.

The patient was recalled after a week at which
time the tooth was asymptomatic. The calcium
hydroxide was removed and a final irrigation was
performed with 2% chlorhexidine. The canals were
dried with absorbent points (Dentsply Tulsa) and
filled using Protaper gutta-percha points (Dentsply
Maillefer) and AH-Plus sealer (Dentsply Tulsa). The
tooth was then restored temporarily with Cavit (3M
ESPE AG, Seefeld, Germany). A postoperative
radiograph (Figure 1b) was taken, and the patient
was asymptomatic during the follow-up period.

After 2 weeks, MB root resection was performed
concomitant with GTR therapy (Figure 1c). Under
local infiltration anaesthesia, a buccal full-thickness
triangular flap was elevated from tooth 15 to tooth
17. After the MB root was resected (Figure 1d), glass
ionomer restoration (Fuji IX, GC, Europe), was used
to seal the pulp chamber at the furcation area. The
remaining roots were planed. One capsule of 250
mg tetracycline HCl diluted with saline was applied
repeatedly to the remaining root surface using cotton
pellets.

SybografTM plus (Eucare P Ltd, Chennai, India)
was gently packed into the defect (Figure 1e). The
flap was repositioned and secured with 3-0
monofilament suture. A postoperative radiograph
was taken (Figure 1f). A 7-day course of amoxicillin
500 mg, 3 times a day, and PeridexTM (3M, St. Paul,
MN, USA) were prescribed. The suture was removed
10 days later. A new core restoration with a posterior
composite resin (Filtek Z350; 3M Dental Products,
St Paul, MN, USA) was built up. After 6 months, a
new crown was fitted (Figure 2a). Tooth 16 was not
mobile and 2–3 mm probing depths. At 12 months
follow-up, the tooth was asymptomatic to percussion
and palpation. Periodontal probing was within
normal limits, complete healing and no further bone
loss were observed on the radiographs (Figure 2b).
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Figure 1: (a) Initial radiograph showing a separated instrument fragment and periapical radiolucency around the mesiobuccal root of
tooth 16. (b) Post obturation radiograph of tooth 16. (c) A full thickness mucoperiosteal flap reflected and MB root resected.
(d) Resected root with separated instrument. (e) Defect packed with the bone graft material. (f) Radiograph after the mesiobuccal root
resection and guided tissue regeneration procedure.

Figure 2: (a) Metal ceramic crown fabricated for tooth 16. (b) 12-month follow-up radiograph
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DISCUSSION

Root-resection therapy is a treatment option for
molars with periodontal, endodontic, restorative, or
prosthetic problems. The present report
demonstrates the management of endodontic–
periodontal combined lesions with root resection and
GTR application. Root resection could be considered
when there is no periapical resolution after root
canal treatment as this procedure often eliminates
the infection source.8 Tooth 16 had symptomatic
apical periodontitis with a retained instrument
fragment in the apical third of MB root. Ruddle
stresses that ultrasonic tips should only be used for
fractured instrument removal when the separated
fragment is visible under the DOM.9 Unnecessarily
vigorous use of ultrasound as well as use of
ultrasonic tips in more apical regions of the root
canal could lead to adverse outcomes such as root
perforation or weakening.10 Since the fractured
instrument could not be visualized with the aid of a
DOM, resection the MB root was chosen in the
present case.

The prognosis of endodontic–periodontal
combined lesions is considered poor as their
treatments are challenging and require both
endodontic and periodontal tissue healing.8 Surgical
endodontics is undertaken in cases where
retreatment is inappropriate to treat persisting or
emerging disease following root canal treatment.
The objectives of guided tissue regeneration in
endodontic surgery is to facilitate tissue
regeneration by creating an optimum environment.11

When root resection with GTR is carried out in
maxillary molars, it results in a unique environment
dictated by the contours of the remaining roots and
the residual furcation between them. Furthermore,
Klavan demonstrated that the removal of one root
of a maxillary molar did not increase the mobility
of a tooth in normal function.12

A metal ceramic crown was fabricated for tooth
16 where the MB cusp was reduced but not
eliminated to provide convex crown morphology. A
maxillary molar has a large enough surface area to
provide retention for an overlying casting. In such
cases, the occlusion should be carefully evaluated,
and the teeth crowned to prevent a vertical root
fracture, which is one of the most common
complications observed following root resection
procedures.13

CONCLUSION

The present case report demonstrated that root-
resective therapy with GTR technique can be
considered an effective measure to resolve
endodontic and periodontal problems of furcation
defects in molars and to maintain a favorable long-
term prognosis of the treated teeth. Periodontal
problems around resected molars have a tendency
to recur and should be maintained through
meticulous supportive periodontal treatment. In
addition, a careful prosthetic plan should be
designed to avoid a fracture of resected molars
related to biomechanic impairment.
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