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Abstract
Be it a root canal perforation or a furcal involvement, MTA has proven itself to be the material of choice
for repair of the same. But it may not be the easiest available material for treatment every time. In this era
of conservative treatment that too in a minimally invasive manner extraction of tooth due to nonavailability of material is not acceptable. There are a huge list of materials available which has been a
full-proof material for the furcation repair. But Portland cement is one such material which is easily
available and can be treated to make it usable in the oral cavity.
This paper aims to present a case where chronic pulpal inflammation had led to furcal involvement of the
lower first molar tooth which has been treated with Portland cement.
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Introduction
Conservative treatment modalities of multi-rooted teeth often presents with various procedural
complications such as perforations which may be either iatrogenic or due to chronic
pathological process itself [1, 2, 3]. The treatment planning of furcation involvement is always a
dilemma for the dentist to take a decision whether it would be better with endodontic
preservation or extraction. Furcal involvement may occur during preparation of access
cavities, post space preparation or as a result of extension of internal resorption into the
periradicular space [4]. It leads to loss of integrity of the root structure and causes damage to the
periodontal tissues. The prognosis of cases depends on the proper sealing of the tooth at the
perforation site and the use of suitable material that reduces the inflammation of the
periodontal tissues [5].
The Ideal requirements of materials for perforation repair include- 1) It should provide
adequate seal, 2) It should be biocompatible, 3) It should have ability to induce osteogenesis
and cemento-genesis, 4) It should be bacteriostatic, and radiopaque 5) It should be relatively
inexpensive, 6) It should be non-toxic, non-cariogenic and easy to place and 7) It should also
be beneficial to use a resorbable matrix in which a sealing material can be condensed [6].
Surprisingly, no material offers all of these properties. In search for the ideal material,
numerous sealing materials and techniques have been tested over the years with varying
success. The various materials that have been used for the perforation repair include glass
ionomer cement (GIC), composite, dentinchips, decalcified freeze dried bone, calcium
phosphate cement, tri-calciumphosphate cement, hydroxy-apatite crystals, mineral trioxide
aggregate (MTA), bio-dentine, bio-aggregate, Portland cement and others.
The advent of MTA has changed this scenario because of its favorable chemical and biological
properties [7]. At present, MTA is the most indicated material for the repair of root canals. The
major components of ordinary Portland cement, which are similar to those of MTA, consist of
tri-calcium silicate, di-calcium silicate, tri-calciumaluminate, tetra-calcium aluminoferrate, and
calcium sulfate dehydrate [8, 9]. Studies comparing the properties of MTA and Portland cement
have reported that their pH [10, 11], antimicrobial activities [12], biocompatibility [13], and low
resistance to compression [14] are similar. This article presents a review and case report of
perforation repair with Portland cement.
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Case report
A 10 years old girl child reported to the outpatient department
with grossly decayed lower right back tooth. On examination,
it was found that 46 was grossly carious. Intra-oral periapical
radiograph showed furcation involvement with inter-radicular
radiolucency with horizontal inter-alveolar bone loss.
Notably, there was no radiolucency present in peiapical
region. After thorough evaluation of clinical situation and
patient-parent desire, we have planned to take an attempt to
restore the mutilated tooth repairing the perforation with

Portland cement followed by endodontic treatment.
In first phase, Portland cement is prepared from crude white
cement by disinfecting it in hot air oven. In second phase,
after obtaining written parental consent, access cavity of 46
was made with proper isolation. Working length
determination and biomechanical preparation done
subsequently. Portland cement was mixed with bismuth oxide
in 3:1 ratio for radio-opacity and placed on the perforation site
blocking the canals withgutta percha points.

Fig 1: Preparation of Portland cement – (A) Sterilised Portland cement (B) Proportion of Portland cement and bismuth oxide (3:1)

Next, canals are obturated with GP and zinc oxide sealer and
access cavity was sealed with type II GIC. On 7th day, patient
was clinically asymptomatic. After 21 days, radiographic
signs of healing were evident and semi-permanent full
coverage restoration was planned as 47 was erupting. In the
4th appointment, crown preparation was done and stainless
steel crown was cemented with type I GIC. Post-operative
instructions are given and follow up advised for3rd and 6th
month intervals.

Fig 2: Furcation management with Portland cement (A) Preoperative picture showing furcation involvement with diagnostic
guttapercha (B) Furcation management with placement of Portland
cement (C) Post-operative radiograph with obturated canals (D)
Radiograph showing 21st day follow-up with semi-permanent
restoration (Stainless steel crown)]

Discussion
For successful furcation repair, three crucial factors can be
considered-1. Time elapsed between the occurrence of the
defect and repair, 2. The ability of the material to seal the site,
3. Biocompatibility and compressive strength of the material
[15-17]
. Here, in this case, we have chosen Portland cement

instead of MTA based on its physical properties including the
sealing ability, cost-effectiveness and availability. Several
studies demonstrated effective perforation repair with MTA
and Portland cement. In an animal study, Neto JDS et al. [18]
conducted furcation repair in premolarsusing MTA and
Portland Cement (typeII and typeV) and found that after 120
days the bone formed in the furcation area showed no
significant difference for both materials. Tsatsas DV et al. in
2005 conducted an in-vitro study on ninety human molars and
used different materials for furcation repair like Mineral
Trioxide Aggregate (ProRootM˜), Super-EBA, Vitremer,
Hemarcol together with Super-EBA, Hemarcol together with
Vitremer, Tricalcium phosphate together with AH26, Cavit W
and amalgam [19]. It was found that MTA alone or vitremer in
combination with collagen sponge could effectively seal the
area of the furcation. Interestingly, Shahi S et al., 2009 [20]
showed better sealing ability of Portland cement compared to
MTA.
It has been shown by various authors that MTA is the desired
material of choice for any kind of furcation or perforation
repair [14]. The components of MTA are similar to Portland
cement except that of bismuth oxide. Portland cement bears
similar biological and chemical properties as MTA; release of
calcium ion occurs that leads to carbonate apatite formation
which promotes bio-mineralisation. Either MTA or Portland
cement, both are hygroscopic material that promotes
expansion and seals the defect. During the hydration process,
the calcium silicates react to form a calcium hydroxide and
hydrous silicate gel with a high alkaline pH [21, 22].
Furthermore, Portland cement provides cell adhesion and
differentiation stimulating the mineralized tissue formation.
The use of Portland cements with additives, which have high
resistance to compression, may contribute to the long-term
success of the repair of furcation perforations, because this is
an area subject to high masticatory loads [23]. Considering all
the advantages, Portland cement can be a material of choice
for furcation repair in recent time.
Conclusion
Bio-mineralisation and bio-compatibility of Portland cement
are almost similar with MTA. Limitations like commercial
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unavailability are a genuine problem but pre-operative
preparation of Portland cement from crude material is an easy
process that can be done manually. Further studies are
required using Portland cement to make it a popular material
for perforation repair to substitute MTA in regular clinical
practice.
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