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Clinical Tech/Case Report

Periapical Healing After
Direct Pulp Capping With
Calcium-enriched Mixture

Cement: A Case Report

S Asgary ® A Nosrat ® N Homayounfar

Clinical Relevance

This article shows the healing potential of pulp tissue in vital caries exposed mature
permanent teeth; and also represents the “direct pulp capping” technique as a valuable

treatment procedure to save pulp tissue.

SUMMARY

This article describes a successful direct pulp
capping of a mature symptomatic mandibular
second molar in a 14-year-old girl. The patient
was referred with sensitivity to cold beverages
and pain on chewing on the second left man-
dibular molar. Clinical examinations revealed
extensive coronal caries and sensitivity to
percussion. Radiographically, the tooth was
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mature and had a widened apical periodontal
ligament (PDL) and a narrow periapical lesion.
The concluding diagnosis was symptomatic
irreversible pulpitis with symptomatic apical
periodontitis. Treatment included caries re-
moval under rubber dam isolation, capping of
exposure sites with calcium-enriched mixture
(CEM) cement, and permanent coronal resto-
ration. At three-, 10-, and 15-month follow-up,
the tooth was functional, had normal response
to cold test, and did not have sensitivity to
percussion. The PDL space regained its normal
width, and the periapical lesion healed.

INTRODUCTION

Vital pulp therapies are biologically-based treat-
ments in which the main objective is to save pulp
health and vitality in carious or traumatic expo-
sures.! These treatments include stepwise excava-
tion and indirect pulp capping, direct pulp capping
(DPC),? and pulpotomies.® Although vital pulp
therapies are universally accepted in the treatment
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of immature teeth, they are controversial in treating
carious exposed mature teeth.*

DPC is defined as the treatment of an exposed
vital pulp by sealing the pulpal wound with a pulp-
capping material. The material is directly placed on
a mechanical or traumatic exposure to promote pulp
healing.! Several agents have been used for DPC;
among them, calcium hydroxide (CH) and mineral
trioxide aggregate (MTA) are the most studied ones.
Histological studies on pulps capped with CH
revealed that formation of dentinal bridges beneath
CH is unpredictable. Besides, these bridges contain
tunnel defects, and the underlying pulps are in-
flamed.>® On the other hand, compared with CH,
histological studies on DPC with MTA demonstrate
favorable results, including continuous regular den-
tinal bridge formation along with less pulpal inflam-
mation.>® Dentinal bridges formed beneath MTA
after DPC resemble tertiary dentin.” Properties such
as biocompatibility, sealing ability,® and hard-tissue
induction potential®’ make MTA an ideal biomate-
rial for vital pulp therapies.

Calcium-enriched mixture (CEM) cement is a
water-based, tooth-colored cement containing lime
(Ca0), phosphorus oxide (P,0;), sulfur oxide (SO,),
and silica (SiO2) as major elements.’ Because of
constant CH release during and after setting, CEM
cement has antibacterial properties similar to CH
and superior to MTA.' Several in vitro and in vivo
studies reveal the similar sealing ability,'! biocom-
patibility,'? and hard-tissue induction potential® of
CEM cement and MTA. Biological responses (the
quality of dentinal bridges and the amount of pulp
inflammation) after DPC with CEM cement and
MTA were similar and better than CH in dogs’
teeth.’® CEM cement has been used successfully in
pulpotomy of inflamed mature'* and immature!®®
human teeth. Two recent histological studies on DPC
of healthy human teeth demonstrate similar biolog-
ical responses to CEM cement and MTA."18

This article describes a successful direct pulp
capping of a mature second mandibular molar with
symptomatic pulpitis and symptomatic apical peri-
odontitis using CEM cement.

CASE REPORT

A 14-year-old healthy girl was referred with a
history of lingering pain on the left posterior
mandible. The patient’s chief complaint was severe
lingering pain with cold beverages and pain on
chewing. Clinical examinations showed extensive
caries and a cavity in the left mandibular second
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molar. The tooth was sensitive to percussion but not
to palpation. Cold test, using Endo-Frost cold spray
(Roeko, Coltene Whaledent, Langenau, Germany),
elicited a lingering, long-lasting pain. Radiographic
examination demonstrated a mature tooth with an
obvious widening of the apical periodontal ligament
(PDL) space and a narrow apical radiolucent lesion
(Figure 1a). Considering the clinical and radiograph-
ic findings, our concluding diagnosis was symptom-
atic irreversible pulpitis with symptomatic apical
periodontitis. After explanation of possible risks of
treatment, a written informed consent from the
patient’s legal guardians was obtained.

After local anesthesia with one vial (1.8 mL) of 2%
lidocaine (36 mg) and 1:80,000 epinephrine (Darou
Pakhsh, Tehran, Iran) and rubber dam isolation,
caries were removed with a diamond fissure bur
(Diatech, Heerbrugg, Switzerland) and high-speed
hand piece with copious water spray. Two exposure
spots were detected on mesiolingual and mesiobuccal
pulp horns. Using the same bur and high-speed hand
piece, the clinician gently extended the diameter of
the exposures to 1-2 mm without entering the pulp.
Hemostasis was achieved using NaOCIl 5.25% for five
minutes. CEM cement powder and liquid (Bionique-
Dent, Tehran, Iran) were mixed according to the
manufacturer’s instructions. CEM cement was
placed over the pulp wounds using an amalgam
carrier and gently adapted to the pulp wounds and
surrounding dentin. An ~2-mm-thick layer of glass
ionomer (Fuji II, Fuji Corporation, Japan) base was
placed over the CEM cement, and the tooth was
restored permanently with amalgam (SDI gs80, SDI
limited, Australia; Figure 1b). The patient was
recalled 2 days after treatment. Clinical examina-
tions at this time showed that the tooth was not
sensitive to either percussion or palpation, and the
patient did not have any complaint about chewing
with the tooth.

At three, 10-, and 15-month follow-up, the tooth
was functional without any signs/symptoms. A cold
test using Endo-Frost cold spray elicited normal
response, and the tooth was not sensitive to
percussion or palpation. The PDL space regained
its normal width, and the apical radiolucent lesion
healed (Figure 1c, d).

DISCUSSION

The success rate of DPC in carious pulp exposures in
mature and immature human teeth is evaluated in
some clinical studies using CH or MTA as pulp-
capping agents. A retrospective study on 122 carious
exposed teeth capped with either CH or MTA and
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Figure 1. (a) Preoperative periapical radiograph of a second mandibular left molar in a 14-year-old female patient. The tooth was sensitive to cold
and percussion. Note the mesio-occlusal extensive caries and related coronal cavity, apical periodontal ligament (PDL) widening, and narrow
radiolucent lesion. (b) Immediately after direct pulp capping with calcium-enriched mixture cement, placement of a glass ionomer base, and
permanent coronal restoration. (c) Ten-month follow-up. (d) Fifteen-month follow-up. The tooth was functional without sensitivity to percussion. The

PDL space regained its normal width, and the radiolucent lesion healed.

follow-ups up to 80 months, excluding cases with
symptoms of irreversible pulpitis, demonstrated
significantly higher clinical and radiographic success
rates for the MTA group.'® A two-year clinical study
on DPC with MTA in 30 young carious exposed
asymptomatic permanent molars showed 93% vital-
ity.2% Moreover, a long-term (~four-year) prospective
study on DPC with MTA in 49 immature and mature
carious exposed teeth with symptoms of reversible
pulpitis demonstrated a 100% and 98% success rate,
respectively.?! The outcomes of these studies concur
with histological evidences of favorable pulp respons-
es to capping with MTA and unpredictable responses
to capping with CH.>613

The biological properties of MTA, including seal-
ing ability, biocompatibility, and hard-tissue induc-
tion potential, are attributed to bioactive reactions
between calcium ion released from MTA and phos-
phorus ion in the surrounding tissue fluids. These
reactions cause formation of hydroxyapatite crys-
tals.?? In addition, the sealing ability of MTA
increases during storage in phosphate-buffered
saline solution, a phenomenon that does not happen
in normal saline.??> However, CEM cement releases
calcium and phosphorus ions from indigenous sourc-
es and, unlike white MTA, has the ability of inducing
hydroxyapatite crystal formation in the absence of
environmental phosphorus.?* Therefore, the compa-
rable features of CEM cement and MTA, such as
biocompatibility,'? sealing ability,'* and hard-tissue
induction potential,’® and the superior bioactive
properties of CEM cement (which is associated with
its indigenous phosphorus reservoirs),?* make CEM
cement a potentially suitable biomaterial for DPC.
These properties can partly explain the favorable
results in the presented case.

Based on histological and clinical evidences, some
recent studies show that carious exposed pulps with

established irreversible pulpitis in mature and
immature teeth maintain their healing poten-
tial >1416:2526 However, the treatment technique in
these studies is full pulpotomy, which often causes
negative response to pulp vitality tests in follow-up
sessions. By saving coronal pulp in the DPC
technique, the clinician has the opportunity to
perform pulp vitality tests in addition to periapical
and radiographic examinations and to compare them
with the baseline data and draw a distinct conclu-
sion about pulp status. Besides, compared with
pulpotomy and root canal therapy, DPC is a simpler,
less expensive, and more conservative treatment.?’

Although there are several reports of successful
partial pulpotomy of carious/traumatic exposed
pulps,?®?® successful DPC in symptomatic carious
exposed mature teeth is a rare finding. The authors
believe that to reach this goal, some technical
modifications are necessary. Gentle extension of
exposure site to ~1-2 mm diameter may eliminate
infected dentinal chips from the pulp surface,
increase the contact area between the pulp-capping
agent and pulpal wound, and facilitate bioactive
reactions in the pulp-pulp capping agent interface.>°
The antibacterial properties of CEM cement'® and
its sustained CH release®*! are also other impor-
tant factors that can keep the pulpal wound bacteria
free over time.

As demonstrated in long-term studies, an imme-
diate permanent coronal seal plays an important role
in the success rate of DPC treatment.'?3? Therefore,
performing immediate coronal restoration in this
case can be another reason for favorable results.

Although studies have shown that the success rate
of DPC with CH decreases with the passage of
time, %32 the success rate of DPC with MTA remains
almost constant over time.'>?! Regarding the similar
biological properties of CEM cement and MTA, it is
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anticipated that the successful results in the present-
ed case remain constant over time. However, yearly
follow-up of the presented case is recommended.

CONCLUSION

Based on biological properties of CEM cement,
especially its bioactive and antibacterial properties,
this cement might be a suitable biomaterial in direct
pulp capping of symptomatic carious exposed mature
teeth. However, further clinical studies with longer
follow-up periods and larger samples are recom-
mended. While clinical studies are important, histo-
logical confirmation using human teeth will provide
the ultimate proof of the success of calcium-enriched
mixture cement.
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