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Repair of iatrogenic furcal perforation with glass ionomer cement
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Presentation of Case

Dr. Sultana Parveen: A 28 year old male patient
came to the outpatient Department complain-
ing of discomfort on his lower right first molar
tooth during mastication for one month. The
patient also stated that he had received dental
treatment on the lower right side three months
back. Clinically, the tooth appeared sound but
there was poor coronal filling of the affected
tooth and the pocket depth was within normal
range (Figure 1A,B). When the pulp vitality test
was performed, it responded negatively.
However, percussion pain was present. It
seems that due to iatrogenic mishaps, chronic
periodontitis could be developed in this case.

Dr. Mozammal Hossain: Radiograph showed
periapical radiolucency <1 mm on the apex of
tooth and the floor of the pulp chamber was
found perforated. However, there was no verti-
cal or horizontal bony defect around the
furcation or around the root apex. There was no
sign of periapical lesion (Figure 1C).

Treatment Procedure

Dr. Parveen: In the first visit, following isolation
of tooth with a cotton roll, the existing tempo-
rary filling was removed and a cotton pellet in
the pulp chamber was found into the cavity.
There was no bleeding into the three root canals
but the working length measuring X-ray view
indicated a perforation in the furcal area. Dry
cotton was placed into the pulp chamber and
then closed with temporary filling by zinc oxide
eugenol cement.

In the next visit, following removal of the
temporary filling, the pulp chamber was
flushed with normal saline. After drying the
pulp chamber, the files were placed well into
the canals, through the access cavity, to keep
patency during the repair procedure. The
perforation site was then sealed with light cure
glass ionomer cement after conditioning with
dentin conditioner (GC Corporation, Japan).
After curing of the glass ionomer cement with
light, the files were removed. The canals were
prepared and irrigation of the canals was done

with sodium hypochlorite solution. The canals
were dried and filled with calcium hydroxide.
Then the pulp chamber was closed.

After one week, the canals were rinsed and
dried. As the tooth was symptom free, the root
canals were then obturated with gutta percha
cone and zinc oxide eugenol sealer by using
lateral condensation technique. Cavity was fill-
ed with glass ionomer cement. Final X-ray was
taken (Figure 1D,E,F). The patient was advised
to follow-up.

Provisional Diagnosis

Iatrogenic furcal perforation

Differential Diagnosis

Dr. Parveen: Differential diagnosis may be
chronic periodontitis, root caries, root resor-
ption, granulation tissue formation. All these
are excluded by earlier attempted dental treat-
ment history, clinical and radiological examina-
tion. Furcal perforation can occur at any stage
while performing endodontic therapy that is
during access cavity preparation or during
instrumentation or due to pathological condi-
tion such as caries, resorption. The result is a
chronic inflammatory reaction of the periodon-
tium that can lead to irreversible loss of attach-
ment or loss of the tooth.

Root caries and resorption

Previous studies have indicated that root resor-
ption and caries are the common causes for non
-iatrogenic perforation...2 However, when iatro-
genic root perforations occur, it causes serious
complications.35 As infectious process started at
the perforation site (e.g. either from the root
canal or from periodontal tissues), it impairs
the healing as well as initiates an inflammatory
process which exposes the supporting tissues to
infection, pain and suppurations. In chronic
conditions, it may lead to abscess, fistulae and
resorption of bone, thus making prognosis for
the treatment questionable leading to extraction
of the affected tooth.68 Therefore, it is consi-
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Figure 1: Clinical (A, B) and radiological photographs (C-F) of the case

dered that early diagnosis with appropriate
management of the perforation will lead to long-
term survival of the tooth.

External root resorption

External root resorption can be found in the
furcation area of mandibular teeth as a result of
chronic inflammation.%10 As the radiolucent image
is poorly delimited and departs from the well-deli-
mited furcation involvement restricted to bone, it is
considered as a consequence of periodontitis.%10
Therefore, the careful interpretation of the clinical
and radiographic signs can assist the clinician to
differentiate the diagnosis of root resorption in the
furcation area from furcation involvements that
result from periodontitis.

Chronic periodontitis

The loss of attachment that occurs as a result perio-
dontitis ultimately reaches the furcal area of multi-
rooted teeth.1.12 Attachment loss both in vertical
and horizontal directions, frequently giving rise to
lesions with complex bone topography. Perforation
may also occur during non-surgical root canal
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treatment or during cavity preparation for restora-
tive procedures.!! The result is a chronic inflamma-
tory reaction of the periodontium which is charac-
terized by the formation of granulation tissue. This
condition may lead to the irreversible loss of attach-
ment or loss of the tooth.12

Dr. Parveen’s Diagnosis

Iatrogenic furcal perforation

Discussion

Dr. Parveen: During endodontic treatment, proce-
dural accidents usually affect the root canal therapy.
A major complication of endodontic and restorative
treatment is the accidental perforation of the root or
the pulp chamber floor. Perforation is managed by
surgically or non-surgically, depending on the
particular characteristics of the case.22 The prognosis
may be questionable, if the treatment involves a
lesion occurring at the level of the radicular
furcation, but the prognosis is usually good if the
problem is diagnosed correctly and treated with
material having suitable sealing ability and biocom-
patibility. The prognosis also depends on the loca-
tion, size and time of contamination of the lesion.14

A furcal perforation refers to a mid curvature
opening into the periodontal ligament space and a
worst possible outcome in the root canal treatment.
A perforation of the furcation is generally one of
two types: a) the direct or b) stripping type. Each is
created and managed differently and the prognosis
varied on the site of perforation. The direct perfor-
ation usually occurs during identification of canal
orifice. It is more often occurred with a bur and
therefore, it is usually accessible and may be small
and have walls. This type of perforation should be
immediately (if possible) repaired with calcium
hydroxide (dycal), glass ionomer, composite or
MTA in an attempt to seal the defect.’>17 Prognosis
is usually good if the defect is sealed immediately.
Furthermore, in case of perforation repair, hemos-
tasis is needed to control that makes the area dry so
that optimal placement of restorative material can
be accomplished. Material which can be used as
hemostatic include calcium hydroxide, calcium
sulfate and freezed dried bone.18-2L

Assessment of perforation site

Dr. Md. Abdul Hannan Sheikh: Perforation may occur
in any area of tooth and can be divided according to
the time such as: a) preoperative occurrences,
typically pathologically such as resorption or decay,
b) per-operative procedural accidents such as
during access or canal instrumentation, c) post-
operative procedural errors, e.g. during preparation
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of a post-space. According to Kvinnsland et al.
(1989)L 53% of the iatrogenic perforation occur
during insertion of posts and the remaining 47% are
induced during the routine endodontic treatment.
In 73% of all cases, the complications occur in the
maxilla and the remaining 27% occur in the
mandibular arch. Adequate care is, therefore,
needed to identify and dimensions of the pulp
chamber as well as the anatomical variations of the
specific tooth treated in order to prevent compli-
cations. Kvinnsland et al. (1989)! also found that in
maxillary anterior teeth, all perforations were
located at the labial root aspect due to the operator’s
underestimation of the palatal root inclination in the
upper jaw. In multi-rooted teeth, furcal perforations
can occur when removing dentin from the chamber
floor during searching for canal orifices.22 The
crown of many teeth is fre-quently perforated when
the anatomical variations are not anticipated during
access preparation as a result of misdirection of the
bur with the long axis of the root.

Radiological discussion

Dr. Hossain: Careful examination of radiograph is
important to evaluate the shape and depth of the
pulp chamber and width of the furcation floor.2
Furthermore, significant crown-root angulations,
calcifications of the pulp chamber and orifices,
anatomical variations, misidentification of canals
and excessive removal of coronal dentin are often
the reason for perforations in the coronal part of the
tooth.

Discussion on furcal repair

Dr. Md. Joynal Abdin: The first clinical appearance of
a perforation frequently demonstrates profuse
bleeding from the injured side and persistent pain
on percusion.2:25 Multiple, angulated radiographs
including bitewing radiographs are also essential
for accurate diagnosis.26 The aim of perforation
management is to maintain healthy periodontal
tissues against the perforation without persistent
inflammation or loss of periodontal attachment.27.28
Successful perforation repair depends on the ability
to seal the perforation and re-establish a healthy
periodontal ligament with adequate root canal
sealing.13

Follow-up

Dr. Parveen: The prognosis of teeth with perfo-
rations depends on the severity of the initial
damage to the periodontal tissues, prevention of
bacterial infection of the perforated site, the size of
the perforation, the location of the perforation in
relation to the gingival sulcus, the time lapse bet-
ween injury and repair, the adequacy of the perfora-
tion seal, the sterility of the perforation, subjective
factors such as the technical competence of the
dentist and the attitude and oral hygiene of the

patient and the biocompatibility of the material
used to repair the perforation.22% In the past, many
materials were advocated for perforation repair,
however none provided a favorable environment
for re-establishing the normal architected and pre
detectable healing after treatment. The inadequacy
of this material can be attributed to their inability to
seal the communication between the oral cavity and
the underlying tissues, or their lack of biocompati-
bility.

Dr. Shirin Malek: What is the present condition of
the patient?

Dr. Parveen: In the present case, periapical radio-
graph revealed furcal perforation of the right lower
first molar. The prognosis was deemed favorable in
view of the short time since perforation (less than
one month).

Dr. Boby Saha: What about the surgical and non-
surgical treatment?

Dr. Parveen: If feasible, non-surgical repair of the
furcation perforation is preferred to surgical
alteration of the tooth. The repair is difficult because
of potential problems with visibility, hemorrhage
control, and management and sealing ability of the
repair materials. In general, perforations occurring
during the access preparation should be sealed
immediately, but the patency of the canals must be
protected. Immediate repair of the perforations
offers the best results for perforation repair.

Dr. Tasnim Wakia: Which materials can be used for
perforation repair?

Dr. Parveen: Good success rate can be obtained the
sealing ability and biocompatibility of the material.
The choice of materials are zinc free amalgam, zinc
oxide eugenol cement calcium hydroxide, gutta
percha, glass ionomer cement, light cure glass
ionomer cement, IRM, super EBA, and plaster of
paris, resin modified glass ionomers and MTA for
perforation repair, specifically when there is
communication between the perforation site and
oral cavity.3”31In the present case, light cure glass
ionomer cement was chosen because it is a small
particle, hydrophilic, non aqueous resin combined
with a photo initiator and glass powder formula-
tion.

Dr. Kamrun Naher Shomi: What are the advantages
of using glass ionomer cement?

Dr. Parveen: The advantages of this material are its
insolubility in oral fluid, reasonable adhesion to
tooth structure, high strength and dual cure pro-
perties. Light cure glass ionomer offers the follow-
ing attributes: Low cure shrinkage, low thermal
expansion and extended fluoride release as found in
traditional glass ionomer.37-3 Regarding biocompa-
bility of this material, Dragoo demonstrated
clinically and histologically the biocompatibility of
this restorative material.#2 The formation of an
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epithelial and CT adherence to light cured glass
ionomer represents a significant advancement in its
ability to restore previously considered hopeless
teeth. The release of fluoride from light cured glass
ionomer may positively affect bacterial plaque
biochemistry through as alteration of carbohydrate
metabolism as the material polymerizes with visible
light, its setting is fast and controllable, thus
improving performance and reducing messy
handiling.3%.39 On the other hand, MTA has an
excellent setting time and requires careful handling.
Economically the glass ionomer material has a
significant advantage over MTA.

Dr. Nushrat Saki: What are the factors that affect the
prognosis of furcal repair.

Dr. Parveen: Factors affecting the successful outcome
of perforation treatment depends on the bacterial
contamination at the site of perforation which is
needed to be prevented or eliminated.22 Various
factors such as time from the perforation to detec-
tion, size, and shape of the perforation and also its
location have a great importance to control infection
at the perforation site.

Dr. Nargis Akhter: Has there any relation of healing
with time of perforation?

Dr. Parveen: Regarding time of perforation repair,
previous studies have reported that healing
response was more clear when perforations were
repaired immediately and an increase in tissue
damage was found in the untreated perforations
and in those teeth where the sealing of perforation
was delayed.3”-% Another study indicated that
healing response is more clear when the perforation
repair is done as soon as possible.2

Dr. Hossain: It can be concluded that perforation is
severe complication which lower the prognosis of
endodontic procedure. Treatment can be challen-
ging and sometimes requires creativity. To best
determine the long-term prognosis, the dentist must
monitor the patient’s symptoms, radiographic
changes and most importantly, periodontal status.
Radiographs and periodontal probing during recall
examination are the best measures of success or
failure of the repair procedure.

Final Diagnosis

Iatrogenic furcal perforation
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