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Abstract:

latrogenic furcation perforation is an undesired mishap that can occur during endodontic acess cavity prepara-
tion or while locating canal orifices. These perforations can lead to periodontal defects and subsequent tooth
loss. This case report presents the use of MTA (Mineral Trioxide Aggregate) combined with PRF (platelet Rich
Fibrin) mixed with bone graft to treat furcal perforation with Class 2 furcation involvement (Glickman’s). Six
month follow up post treatment showed successful healing.
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I.  Introduction

American association of endodontists (AAEs) Glossary of endodontic terms defines perforation as a
mechanical or pathologic communication between the root canal system and the external tooth surface®.

Perforations can occur due to carious lesions, resorption, or iatrogenic factors like during access cavity
preparation, coronal flaring and post space preparation®. According to a study on endodontic failures by Ingle,
perforations were second greatest cause of endodontic failures which account for 9.6% of unsuccessful
rates®. Prognosis of iatrogenic perforations usually depend on the location and size of the perforation, accessibili-
ty of Tain canal, the feasibility of sealing the perforation successfully, time elapsed before the perforation is
sealed”.

The trauma of a perforation at the furcation level invariably incites inflammation causing peri radicular
tissue injury, bone resorption, periodontal fiber destruction, epithelial proliferation and formation of periodontal
pocket*>®. Perforations in the coronal third are more serious than those which occur in the middle and apical
third of the canals. Ideally perforation should be sealed immediately to prevent persistent periodontal infection
and furcal bone loss’.

Various materials have been used for the repair of perforations including amalgam, calcium hydroxide,
cavit, zinc oxide and eugenol, tricalcium phosphate, hydroxyapatite, glass ionomer, super- EBA cement, decal-
cified freeze-dried bone, etc. However, the most popular material today is mineral trioxide aggregate (MTA).
Many clinical studies have shown that MTA promotes long term healing in perforation cases. It is biocompati-
ble, causes minimal toxicity and pulpal irritation, non mutagenic, leads to cell adherence and growth, causes
increase in levels of alkaline phosphatase and osteocalcin and also triggers inter leukin production (IL-6, IL-8),
favors periodontal ligament attachment, cementum growth, and promotes dentinal bridge formation®.

Attempts to seal the perforation simultaneously targeting bone and periodontal regeneration might
promote healing and overall prognosis’. This case report presents the combined use of MTA for the repair of
endodontic perforation and Platelet Rich Fibrin (PRF) mixed with bone graft and PRF membrane for the regene-
ration of lost periodontal tissues.
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1. Case Report

A 14 year old systemically healthy, female patient reported to the department of Conservative Dentistry
and Endodontics with the chief complaint of pain on biting in right lower back region of jaw for more than four
months . Past dental history revealed that the patient had undergone root canal treatment 6 months back.
Clinical examination showed root canal filled right mandibular first molar (tooth 46) and periodontal probing
depth of 8 mm in tooth 46 on lingual aspect. Lingual swelling was also present in 46.
Radiographic examination: Radiographsrevealed properly-filled mesial an distal root canals till apex. A radi-
olucency in the inter radicular area with a coronal extension from furcation area suggested of pulpal floor perfo-
ration. The condition was diagnosed as pulpal fioor perforation with grade || furcation defect resulting in a pri-
mary endodontic and secondary periodontal lesion in tooth 46.
Treatment plan: Scaling and root planing followed by regenerative periodontal surgery and MTA placement
for pulpal floor perforation repair.
Procedure: In first visit, restoration was removed and pulpal floor was cleaned, then calcium hydroxide and
iodoform was placed at perforation site, then access cavity was sealed with temporary restoration. Medication
was prescribed, amoxicillin 500mg, TDS, for five days.

On the next visit, periodontal surgery was performed under local anesthesia. Inferior alveolar nerve
block and buccal infiltration was administered using 2% xylocaine hydrochloride with adrenaline (1:80,000).
Before starting the surgical procedure, 10 mL blood sample was taken from the cubital region of the forearm in
a 10 ml test tube without anticoagulant and immediately centrifuged using a table-top centrifuge at 3000 rpm for
12 minutes.The resultant product consisted of following three layers: (a) RBC at the bottom, (b) PRF clot in
middle and(c) upper most layers consisting of platelet poor plasma (PPP). Platelet rich fibrin (PRF) in middle
clot thus obtained was carefully collected using tweezer. Full thickness mucoperiosteal envelop flap was reflect-
ed from the lingual aspect of tooth 45, 46 and 47. After complete debridement, the furcation was filled with PRF
gel mixed with bovine derived xenograft material (Geistlich Bio-oss ,granule size 0.25-0.1mm) and over it PRF
membrane was placed. Flap was later on readapted and stabilized with sling sutures and Coepak dressing was
given. After completion of periodontal surgery, the perforation was repaired using MTA to form a complete
layer on the floor of the pulp chamber, and then the tooth was completely sealed using glass ionomer cement.

Post operative instructions were given to the patient and analgesic (diclofenac +PCM three times a
day) was prescribed for 3 days. Antibiotic (Amoxiclav 625mg thrice daily) for seven days and 0.2% chlorhex-
idine mouth rinse was instructed for 10 days. Sutures were removed 10 days after the surgical procedure, when
patient reported with uneventful healing. The tooth 46 was subsequently restored with composite resin. Patient
was instructed to maintain meticulous oral hygiene .

Figure2: Pulpal Floor Perforation

Figurel:Pre-Operative Radiograph
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Figure3: Preparation of Platelet Rich Fibrin (PRF) | Figre4: PF Gel mixed with graft

Figure5: Naber’s Probe in furcation area Figure6: Graft Placed in defect

Figure7: Post surgical site Figure8: MTA placd at sub pulpal floor

DOI: 10.9790/0853-1912043539 www.iosrjournal.org 37 | Page



Combination of MTA and PRF for the Management of latrogenic Pulpal Floor ..

Figure9: 3 months follow up Figure10: 6 month follow up

I11. Follow Up
Patient was asymptomatic when she reported 3 months and 6 months post treatment. There was signifi-
cant reduction in radiolucency and probing depth decreased from 8 mm pre operatively to 3 mm post operatively
at 6 months follow up. The patient continues to be under active follow up.

IV. Discussion

As furcal perforations lead to periodontal infection and bone loss attempt to seal these perforations with
MTA and PRF combined with bone graft seem to have a favorable tissue response as shown in a case report by
Bains et al’.In this report a similar methodology was tried and the results were promising. Previous studies have
been reported which illustrated successful use of MTA as perforation repair material. Though the outcome of
treatment also depends on experience of the practitioner performing treatment, presence of preoperative lesions,
and communication between perforation site and oral cavity, location and size (greater than 3 mm) of the perfo-
ration, still the success rate of perforation repair with MTA alone was 80.9%. MTA is composed of calcium and
phosphate ions and the composition being similar to that of tooth structure leads to Hydroxyapatite formation.
This accounts for its excellent sealing ability™.

In a study conducted by Taufik et al PRF when used to repair furcal perforation in dogs’ teeth demon-
strated statistically significant reduction in vertical bone loss and inflammatory count.** PRF produces leukocyte
and platelet cytokine(PDGF, TGF, IGF-1). These growth factors stimulate collagen production, recruits cell at
site of healing, induce anti-inflammatory reaction, increase vascular proliferation which in turn accelerates
wound healing™. So, cases where perforation lead to periodontal tissue destruction PRF chosen as an internal
matrix promotes wound healing and also acts as a barrier for sealing material. This collaborative treatment ther-
apy using autologous Platelet Rich Fibrin eliminated the risk associated with the use of bovine thrombin, used in
preparation of Platelet Rich Plasma; thus, reducing the risk of disease transmission. Collaborative therapy utiliz-
ing autologous PRF gel (with graft) and PRF membrane results regenerative management of the furcation de-
fect. This use of PRF both as a graft and membrane has been developed by Choukron J et al.™®

Asimuddin et al in a randomized clinical trial studied the effect of autologous PRF in grade || furcation
defects in human mandibular molars and reported that the biochemical constituents within PRF help in healing
of periodontal defects. Also, PRF acts as a matrix for the growth of periosteal cells which favour bone repair. Its
use as a membrane, has been advocated because PRF membranes augment soft tissue healing by protecting the
site of surgery. PRF membranes act as a biomimetic connector to the graft and a scaffold to promote the growth
of new blood vessels, and facilitate the growth of osteoprogenitor cells to the centre of the graft.**

To re establish periodontal attachment and to enhance bone regeneration PRF was used in conjuction
with bone graft material along with PRF membrane which probably works on the principle of GTR, facilitating
improved space conducive to cellular events required for periodontal regeneration and mineralized tissue forma-
tion due to collective PRF-bone graft osteoinductive properties. Simultaneously, MTA present in the coronal
pulp chamber encourages cementogenesis while sealing the perforation®. This combination can be beneficial for
long term clinical results.

DOI: 10.9790/0853-1912043539 www.iosrjournal.org 38 | Page



Combination of MTA and PRF for the Management of latrogenic Pulpal Floor ..

1.
[3].

[4].
[5].

[6].
7.
8].
[9].

[10].

[11].

[12].

[13].

[14].

References
American Association of Endodontists Glossary of Endodontic Terms. 2003; 7th ed; 2003
Bargholz C, Perforation repair with mineral trioxide aggregate: a modified matrix concept. Int Endod J. 2005;38:59-69.
Ford TRP, Torabinejad M, Mckendry DJ, Hong CU, Kariyawasam SP. Use of mineral trioxide aggregate for repair of furcal perfo-
rations. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 1995;79: 756-62
Sinai IH. Endodontic perforations: Their prognosis and treatment. J Am Dent Assoc1977 ;95:90-5
Ruddle CJ. Non surgical endodontic Retreatment. In Cohen S, Burns RC 9(eds). Pathways of the pulp, 8" ed. St. Louis: Mosby Inc.,
2002:917.
Seltzer S, Sinai I, August D. Periodontal effects of root perforations before and during endodontic procedures. J Dent res
1970;49:332-9
Adham A Azim, Adam Lloyd, George T-J Huang. Management of longstanding furcation perforation using a novel approach. J
Endod2014 Aug;40(8):1255-9
Nishtha Patel, Kiran Patel, Suheel Manzoor Baba, Shikha Jaiswal, Karthik, Venkataraghavan, and Mehul Jani. Comparing Gray and
White Mineral Trioxide Aggregate as a Repair Material for Furcation Perforation. J Clin Diagn Res. 2014 Oct; 8(10): ZC70-ZC73.
Rhythm Bains, Vivek K Bains, Kapil Loomba, Kavita Verma, Afreena Nasir. Management of pulpal floor perforation and grade 1l
Furcation involvement using mineral trioxide aggregate and platelet rich fibrin: A clinical report. Contemp Clin Dent. 2012
Sep;3(Suppl 2): S223-7.
M Torabinejad, M Parirokh, P M H Dummer.Mineral trioxide aggregate and other bioactive endodontic cements: an updated over-
view - part Il: other clinical applications and complications. Int Endod J 2018 Mar;51(3):284-317.
Hosam E Tawfik, Ashraf M Abu-Seida, Ahmed A Hashem, Mohammed M El-Khawlani. Treatment of experimental furcation
perforations with mineral trioxide aggregate, platelet rich plasma or platelet rich fibrin in dogs' teeth. Exp Toxicol Pathol2016
Jun;68(6):321-7.
Simonpieri A, Del Corso M, Sammartino G, Dohan Ehrenfest DM (2009) The relevance of Choukroun’s platelet-rich fibrin and
metronidazole during complex maxillary rehabilitations using bone allograft. Part I: a new grafting protocol. Implant Dent 18(2):
102-111.
Choukroun J, Diss A, Simonpieri A, Girard MO, Schoeffler C, Dohan SL, Dohan AJ, Mouhyi J, Dohan DM. Platelet-rich fibrin
(PRF): a second-generation platelet concentrate. Part IV: clinical effects on tissue healing. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 2006 Mar; 101(3):e 56-60
Syed Asimuddin, Rekha Rani Koduganti, Veerendra Nath Reddy Panthula, Surya Prasanna Jammula, Rajashree Dasari
and Himabindu Gireddy. Effect of Autologous Platelet Rich Fibrin in Human Mandibular Molar Grade Il Furcation Defects- A
Randomized Clinical Trial. J Clin Diagn Res. 2017 Apr; 11(4): ZC73-ZCT77.

. Dr. Sweety Agarwal, et. al. “Combination of MTA and PRF for the Management of latrogenic |
. Pulpal Floor Perforation with Gradell Furcation Involvement:.” I0SR Journal of Dental and |
' Medical Sciences (IOSR-JDMS), 19(12), 2020, pp. 35-39. !
! I

DOI: 10.9790/0853-1912043539 www.iosrjournal.org 39 | Page


https://pubmed.ncbi.nlm.nih.gov/?term=Azim+AA&cauthor_id=25069944
https://pubmed.ncbi.nlm.nih.gov/?term=Lloyd+A&cauthor_id=25069944
https://pubmed.ncbi.nlm.nih.gov/?term=Huang+GT&cauthor_id=25069944
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%252520N%25255BAuthor%25255D&cauthor=true&cauthor_uid=25478452
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%252520K%25255BAuthor%25255D&cauthor=true&cauthor_uid=25478452
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baba%252520SM%25255BAuthor%25255D&cauthor=true&cauthor_uid=25478452
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jaiswal%252520S%25255BAuthor%25255D&cauthor=true&cauthor_uid=25478452
https://www.ncbi.nlm.nih.gov/pubmed/?term=Venkataraghavan%252520K%25255BAuthor%25255D&cauthor=true&cauthor_uid=25478452
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jani%252520M%25255BAuthor%25255D&cauthor=true&cauthor_uid=25478452
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4253270/
https://pubmed.ncbi.nlm.nih.gov/?term=Bains+R&cauthor_id=23230369
https://pubmed.ncbi.nlm.nih.gov/?term=Bains+VK&cauthor_id=23230369
https://pubmed.ncbi.nlm.nih.gov/?term=Loomba+K&cauthor_id=23230369
https://pubmed.ncbi.nlm.nih.gov/?term=Verma+K&cauthor_id=23230369
https://pubmed.ncbi.nlm.nih.gov/?term=Nasir+A&cauthor_id=23230369
https://pubmed.ncbi.nlm.nih.gov/?term=Torabinejad+M&cauthor_id=28846134
https://pubmed.ncbi.nlm.nih.gov/?term=Parirokh+M&cauthor_id=28846134
https://pubmed.ncbi.nlm.nih.gov/?term=Dummer+PMH&cauthor_id=28846134
https://pubmed.ncbi.nlm.nih.gov/?term=Tawfik+HE&cauthor_id=27033179
https://pubmed.ncbi.nlm.nih.gov/?term=Abu-Seida+AM&cauthor_id=27033179
https://pubmed.ncbi.nlm.nih.gov/?term=Hashem+AA&cauthor_id=27033179
https://pubmed.ncbi.nlm.nih.gov/?term=El-Khawlani+MM&cauthor_id=27033179
https://www.ncbi.nlm.nih.gov/pubmed/?term=Asimuddin%252520S%25255BAuthor%25255D&cauthor=true&cauthor_uid=28571267
https://www.ncbi.nlm.nih.gov/pubmed/?term=Koduganti%252520RR%25255BAuthor%25255D&cauthor=true&cauthor_uid=28571267
https://www.ncbi.nlm.nih.gov/pubmed/?term=Panthula%252520VN%25255BAuthor%25255D&cauthor=true&cauthor_uid=28571267
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jammula%252520SP%25255BAuthor%25255D&cauthor=true&cauthor_uid=28571267
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dasari%252520R%25255BAuthor%25255D&cauthor=true&cauthor_uid=28571267
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gireddy%252520H%25255BAuthor%25255D&cauthor=true&cauthor_uid=28571267
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5449923/

