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ABSTRACT

Introduction

Furcal perforations compromise the health of the periradicular tissues and threaten the viability of the tooth.
Perforation repair is a very attractive and frequently successful alternative to extraction of the involved tooth.
Diagnosis and repair of furcal perforation, abscess have remained a diagnostic and therapeutic dilemma for
the clinician. We believe this case report is the first of its kind to compare the repair of furcal perforation due to
iatrogenic causes with mineral trioxide aggregate (MTA) and bone graft by conventional surgical technique
and laser assisted periodontal therapy in mandibular molars.

Case presentation

Two patients presenting with clinical presentation and diagnosis of furcal abscess due to iatrogenic causes
were treated and followed up for six months. The furca were exposed surgically. The furcation area in one
patient was debrided by conventional periodontal therapy while in the other laser assisted periodontal therapy
was instigated using diode laser, and the perforation sealed with mineral trioxide, bone graft was placed in the
interradiculararea. Clinical and radiographic examinations were conducted at base line and 6 months.

Conclusion:
During the 6 month follow up satisfactory resolution of the clinical and radiographic defect in the
interradicular region was achieved by both conventional surgical and laser assisted periodontal therapy.
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BACKGROUND

Furcal perforation is a detrimental
complication that can occur during preparation of
endodontic access cavities or exploring canal orifice
of multirooted teeth. Coronal flaring instruments
have sensitized the dentine between the roof of the
furca and canal orifice to fracture, thus giving way to
a communication between the two. The result is a
chronic inflammatory reaction of the periodontium
(characterized by the formation of granulation
tissue) that can lead to irreversible loss of attachment
or loss of the tooth. Such perforations are managed
surgically or nonsurgically, depending upon the
characteristics of the case.? Prognosis may be
questionable if treatment involves a lesion occurring
at the level of the radicular furcation, but is usually
good if diagnosed correctly and treated with a
material that is biocompatible and can adequately
seal the perforation.’

A study group in Toronto found that in
retreatment cases two factors affected the success
rate of the treatment significantly: (a) the presence
of a preoperative radiolucency and (b) the presence
of a preoperative perforation? However, there is a
paucity of evidence-based research upon which
treatment decisions can be based upon.
Traditionally, the presence of radicular perforations
has been both difficult to determine and manage;
and often these teeth are extracted.”® MTA* has
been applied with good outcome in root-end
surgery, direct pulpal coverage, apexification,
radicular resorption and repair of lateral radicular
and furcal perforations! Its suitability for
management of the above is attributed to its
excellent biocompatibility, low induction of
inflammation, solubility, capacity for creating a seal
between the pulpal chamber and periodontal tissues
and its repair capacity. The last of these features can
in turn be credited to the antimicrobial properties
and high pH (12.5) of MTA, which promote
formation of cementum and bone, which in turn
allow regeneration of the periodontal ligament
around the site of injury® The use of diode lasers for

soft-tissue healing has been reported by Capon, et al’

Al-Watban, et al*®and Giingérmiis and Akyol®™ in
animal models as well as in humans by Amorim et
al.” Ciancio et al” studied the effect of the 810-nm
diode laser in conjunction with scaling and root
planing on periodontal wound healing and
concluded that the diode laser improved the soft-
tissue healing and increased patient comfort.
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To our knowledge there has been no
previous reports describing the use of MTA with
bone graft in furcal perforation with and without
laser.

Case presentation: 1.

A 52 year old female patient was referred
from department of Endodontic to the Department
of Periodontics at Bangalore Institute of Dental
Sciences and Postgraduate Research Centre in
March 2012, for opinion regarding a frequent
gingival swelling and dull pain on chewing in
relation to mandibular right first molar. A
comprehensive medical and dental history revealed
that she was systemically healthy. The patient, for
the first time, came to the endodontic clinic two
years ago in January 2010, with active and at the
time, it was diagnosed as pulpal necrosis with acute
periradicular periodontitis and root canal therapy
was instigated.

The patient was asymptomatic thereafter
until December 2011, when she reverted back with a
gingival swelling with respect to the same tooth
associated with dull pain and exudation. At the time,
it was diagnosed as a gingival abscess and the
abscess was drained; antibiotics prescribed.
(Amoxicillin 500mgs tid x5 days and metronidazole
400mg bid x5days).The abscess recurred for the
third time in March 2012 and she was referred to our
department for opinion. The tooth was tender on
percussion and exhibited no mobility. A localized
probing depth of 3mm (mid-buccal) was recorded
using University of North Carolina (UNC) 15
periodontal probe”and the horizontal probing depth
in the furcation area using Nabers probe” was 7mm.
The patient showed no signs of periodontal
breakdown in the interproximal areas; after a
thorough clinical and radiographic examination a
final diagnosis of furcal abscess due to iatrogenic
causes was arrived at. (Figure 1a and 1b) Surgical
therapy was considered with use of MTA for the
furcal communication and bone graft for the
interradicular area. Informed consent was obtained
and initial phase therapy, comprising oral hygiene
instruction, scaling and polishing was carried out;
with flap surgery being scheduled after 1 month.

*ProRoot Dentsply
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Fig: 1a: Pre operative clinical photograph
of case 1 at baseline.

Fig: 2a: Post operative clinical photograph of case 1 at
the end of 6 months.

Fig: 1b: Pre operative radiograph of case 1 at baseline.

Case management:

A full thickness mucoperiosteal flap was
raised with crevicular incision extending from distal
surface of mandibular right second premolar to
mesial surface of mandibular right second molar;
vertical release incisions were given at line angle of
the tooth to gain access for debridement. Furcation
area was exposed and granulation tissue was
debrided using Gracey 5-6, 13-14 and furcation
curettes! The communication in the furca area was
sealed with MTA. Interadiculaar area was filled
with bone graft (Biograft HA™)! collagen
membrane (Healiguide™)* placed and the flap was
sutured back.

Post surgical instructions were given and
patient was recalled at 1, 3 and 6 month interval post
suture removal. (fig 2aand 2b)

*Hu Friedy, USA, *IFGL Bio Ceramics Ltd (IBL)
(Kolkata, India), *Encoll, Fremont, CA,USA
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Fig: 2b: Post operative radiograph of case 1 at the end
of 6 months.

Case presentation No 2:

A21yearold male patient was referred from
department of Endodontic to the Department of
Periodontics at Bangalore Institute of dental science
and post graduate research centre in April 2012, for
opinion regarding a recurrent gingival swelling with
persistent sinus tract lingually with respect to
mandibular right first molar. The patient, for the first
time, came to endodontic clinic one year ago in
January 2011, with active and at that time, it was
diagnosed as irreversible pulpitis with acute apical
periodontitis and root canal therapy was instigated.
The patient was asymptomatic thereafter for one
year (December 2011) at the end of which there was
a recurrence of the gingival swelling in the same
tooth and a sinus tract opening on the lingual
surface. It was diagnosed as a furcal abscess based
on clinical and radiographic examination. The
abscess was drained, the sinus tract debrided and
irrigated with 0.1% povidone iodine. Antibiotics
were prescribed (Amoxicillin 500 mgs tidx5 days
and metronidazole 400mg bidx5days). The patient
responded well and was under maintenance. The



patient returned at the end of three months (April
2011) with a recurrence of the swelling, dull
localized pain and tenderness on percussion and
was treated likewise. There was a recurrence of the
same at the end of 1 year (April 2012) when, he was
referred to our department. On examination a
localized probing depth of 3mm (mid-lingually)
was recorded using UNC 15 periodontal probe and
the horizontal probing depth in the furcation area
using Nabers probe was 8mm. Intra oral periapical
radiograph revealed interradicular bone loss. Since
the patient showed no signs of periodontal
breakdown in the interproximal areas the final
diagnosis was given as furcal abscess due to
iatrogenic causes and surgical therapy was planned.

Case management: A full thickness
mucoperiosteal flap was raised after crevicular
incision in the region extending from distal surface
of mandibular right second premolar to mesial
surface of mandibular right second molar; vertical
release incisions were given at line angle of the
tooth to gain access for debridement. Care was
given to not exert pressure near the sinus opening
area. Furcation area was exposed and before
applying the laser, the operating staff and the
patients wore special laser-protective glasses. The
protocol followed for laser therapy was as follows

1. The hard tissue side of the pocket is first
debrided with ultrasonic scalers and hand
instruments.

2. Thisisfollowed by laser bacterial reduction
and coagulation of the soft tissue wall of the
pocket. Granulation tissue was debrided
using diode laser® The laser fiber is
measured to a distance of one mm short of
the depth of the furcation .The fiber is used
in light contact with a sweeping motion that
covers the entire epithelial lining, starting
from the base of the pocket and moving
upward. The fiber tip is cleaned frequently
with damp gauze to prevent debris build up.

3. Re-probing of the treated sites should be
performed no earlier than 3 months after the
laser therapy.
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Highly reflective instruments or instruments with
mirrored surfaces were avoided. Power 2W,
continuous mode; in addition the sinus tract was
also decontaminated using the same laser (power
3W continuous mode). The communication in the
furca area was sealed with MTA, interradicular area
was filled with bone graft, collagen membrane
placed and the flap was sutured back. Post surgical
instruction was given and patient was recalled at 3
and 6 month interval post suture removal (fig 4a and
4b).

Fig: 4a: Post operative clinical photograph of case 2
atthe end of 6 months.

Fig: 4b: Post operative radiograph of case 2 at the
end of 6 months.

DISCUSSION

Surgical repair of perforations has received
sporadic attention in dental literature and has been
supported primarily by case reports or limited
studies:* In this case report we attempted repair of
furcal perforation due to iatrogenic factors by
conventional and soft tissue laser. As discussed by
Weine® management of perforations demands
‘spontaneity and creative approaches.” The
prognosis of perforations depends on the location,
size and time of contamination of the lesion.” The
location of furcal perforations at the level of the
epithelial attachment and crestal bone suggest a
guarded prognosis.”” Secondly, the size of a
perforation represents another important factor in
determining the success of the repair procedure.
Finally, interval between perforation and repair is
one of the critical factors for success.”* *°



Jnbye

In our cases patients’ complained of
recurrent abscess post endodontic treatment;
periodontal breakdown was evident in the furcation
region only on radiographs. Surgery was instigated
to produce an environment conducive to the
regeneration of the periodontium, although
complete regeneration would not be possible due to
the time lag in initial diagnosis and surgical
therapy.”** Immediate sealing of perforations
enhances the repair process due to reduced bacterial
contamination of the defect.”

Lateral root perforations sealed with MTA
after contamination presented worse repair than the
non-contaminated, immediately sealed
perforations:*

Amalgam, composite resin and glass
ionomer cements have been used for sealing furcal
perforation. However, studies have shown that
MTA is superior to these materials with respect to
marginal adaptation?*  bacterial leakage®* and
cytotoxicity®™ Main et al concluded that MTA
provides an effective seal of root perforations and
can be considered a potential repair material
enhancing the prognosis of perforated teeth that
would otherwise be compromised.

Hence we chose MTA for sealing the
perforated site. After debridement of the granulation
tissue with either the laser or surgical curettes the
furcation area was located, irrigated with sodium
hypochloride to decontaminate the area of blood as
it could reduce the retention capacity of MTAY

Success has been reported both with and
without the matrix® No matrix was used in either
surgery. Both patients were followed up for a period
of six months with uneventful healing and the
follow up intraoral periapical radiograph showed
good repair of interradicular bone in patients.
Healing depends on factors mentioned above; it
would be erroneous at this juncture to deduce the
benefits of laser over conventional surgical
debridement. The sinus tract on the lingual side
complicates surgeon’s access, flap management and
tissue handling during debridement. These hurdles
are easily overcome if one uses a laser as it
comprehensively decontaminates the sinus tract
which otherwise is left alone.

PKaVo Gentle ray 980,Germany
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Summary and Conclusion

1. To our knowledge this case report is first of
its kind to compare conventional and laser
surgical procedure for perforation repair
using MTA.

2. Diagnosing furcal abscess, decision making
and the use of MTA for sealing the
perforation site.

3. Longer follow up with analysis of response
to occlusal forces of the repaired tooth is
required for confirming the success of MTA
asarepair material.

Conflict of Interest
The authors claim no conflict of interest. No
external funding was obtained for the study.

REFERENCES

1. Tsesis I, Fuss Z. Diagnosis and treatment of
accidental root perforations. Endod Top
2006; 13:95-107.

2. Al-Daafas A, Al-Nazhan S. Histological
evaluation of contaminated furcal
perforationin dogs’teeth repaired by MTA
with or without internal matrix. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod
2007; 103(3):e92-9.

3. Roda RS. Root perforation repair: surgical
and nonsurgical management. Pract Proced
Aesthet Dent 2001; 13(6):467

4. Farzaneh M, Abitbol S, Friedman S.
Treatment outcome in endodontics: the
Toronto study. Phases land I1: Orthograde
retreatment. J Endod 2004; 30: 627-633.

5. De Bruyne MA, De Moor RJ, Raes FM.
Necrosis of the gingiva caused by calcium
hydroxide: A case report. Int Endod J 2000;
33:67-71.

6. Frank AL. Resorption, perforations, and
fractures. Dent Clin North Am 1974; 18:
465-487.

7. Torabinejad M, Chivian N. Clinical
application of mineral trioxide aggregate. J
Endod 1999; 25(3):197-205.



10.

11.

12.

13.

14.

15.

16.

17.

. Roberts HW, Toth JM, Berzins DW, Charlton

DG. Mineral trioxide aggregate material use
in endodontic treatment: a review of the
literature. DentMater 2008; 24(2):149-64.

Capon A, Souil E, Gauthier B, et al. Laser

. assisted skin closure (LASC) by using a 815-

nm diode-laser system accelerates and
improves wound healing. Lasers Surg Med.
2001; 28:168-175.

Al-Watban FA, Zhang XY, Andres BL. Low-
level laser therapy enhances wound healing
in diabetic rats: a comparison of different
lasers. Photomed Laser Surg. 2007; 25:72-
77.

Gungoérmis M, Akyol U. The effect of
galliumaluminum-arsenide 808-nm low-
level laser therapy on healing of skin
incisions made using a diode laser Photomed
Laser Surg. 2009; 27:895-899.

Amorim JC, de Sousa GR, de Barros Silveira
L, etal.Clinical study of the gingiva healing
after gingivectomy and low-level laser
therapy. Photomed Laser Surg.2006; 24:588-
594.

Ciancio SG, Kazmierczak M, Zambon JJ, et
al.Clinical effects of diode laser treatment on
wound healing. J Dent Res. 2006; 85(special
issue A): Abstract 2183.

Lysell L. Surgical treatment of juxtaradicular
periodontitis. Int J Oral Surg 1981: 10:
348-35.

Weine FS. Endodontic Therapy, 4th edn. St.
Louis: CV Mosby Co, 1989.

Sinai IH. Endodontic perforations: their
prognosis and treatment. J Am Dent Assoc
1977:95: 90-95.

Fuss Z, Trope M. Root perforations:
classification and treatment choices based on
prognostic factors. Endod Dent Traumatol
1996: 12: 255-264.

97

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Jnbye

Seltzer S, Sinai I, August D. Periodontal
effects of root perforations before and during
endodontic procedures.J Dent Res 1970: 49:
332-339.

Alhadainy HA. Root perforations. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod.
1994:78:368-374.

Andreasen JO, Munksgaard EC, Fredebo L,
Rud J. Periodontal tissue regeneration
including cementogenesis adjacent to
dentin-bonded retrograde composite fillings
inhumans. JEndod 1993:19: 151-153.

Huang FM, Tai KW, Chou MY, Chang YC.
Resinous perforation-repair materials
inhibit the growth, attachment,and
proliferation of human gingival fibroblasts. J
Endod 2002: 28: 291-294.

Barkhordar RA, Javid B. Treatment of
endodontic perforations by guided tissue
regeneration. Gen Dent 2000: 48: 422-426;
quiz 427-428.

Main C, Mirzayan N, Shabahang S,
Torabinejad M. Repair of root perforations
using mineral trioxide aggregate: a long-
term study. J Endod. 2004; 30:80-83.

Holland R, Bisco Ferreira L, de Souza V,
Otoboni Filho JA, Murata SS, Dezan E., Jr
Reaction of the lateral periodontium of dogs’
teeth to contaminated and noncontaminated
perforations filled with mineral trioxide
aggregate. JEndod. 2007;33:1192-1197.

Torabinejad M, Hong CU, Lee SJ, Monsef
M, Pitt Ford TR. Investigation of mineral
trioxide aggregate for root-filling in dogs. J
Endod. 1995;21:603-608.

Torabinejad M, Pitt Ford TR. Root-end
filling materials: a review. Endod Dent
Traumatol. 1996;12:161-178.

Torabinejad M, Pitt Ford TR, McKendry DJ,
Abedi HR, Miller A, Kariyawasam SP.
Histologic assessment of mineral trioxide
aggregate as a root-end filling in monkeys. J
Endod. 1997; 23: 225-228.



Jnbye

28.

29.

30.

31.

32.

Wu M, Kontakiotis EG, Wesselink PR.
Long-term seal provided by some root-end
filling, materials. J Endod. 1998;
24:557-560.

Shabahang S, Torabinejad M, Boyne PP,
Abedi H, McMillan P. A comparative study
of root- end induction using osteogenic
protein-1, calcium hydroxide and mineral
trioxide aggregate in dogs.J Endod.
1999;25:1-5.

Yaltirik M, Ozbas H, Bilgic B, Issever H.
Reactions of connective tissue to mineral
trioxide aggregate and amalgam. J Endod.
2004; 30:95-99.

Vanderweele RA, Schwartz SA, Beeson TJ.
Effect of blood contamination on retention
characteristics of MTA when mixed with
different liquids. J Endod 2006;
32(5):421-4.

Rafter M, Baker M, Alves M, Daniel J,
Remeikis N. Evaluation of healing with use
of an internal matrix to repair furcation
perforations. Int Endod J. 2002;
35:775-783.

98



