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bstract
alcium hydroxide [Ca(OH)2] has been widely used as
hort- or long-term intracanal antibacterial dressing
aterial after endodontic treatment. In general when
sed in endodontics, Ca(OH)2 paste is composed of the
owder, a vehicle, and a radiopacifier. To provide ra-
iopacity, barium sulfate (BaSO4) powder is usually
dded to the paste. In this case report, BaSO4:Ca(OH)2
owders (ratio 1:8) and distilled water were mixed and
pplied as dressing material after root canals of man-
ibular left canine and premolar teeth with periapical

esions. However, the prepared paste was unintention-
lly extruded into the periapical lesion during applica-
ion. The patient was seen 12 and 36 months later, at
hich point periapical healing was evaluated. At this

ime, it was observed that the periapical lesion had
isappeared, but white radiopaque spots were seen at
he place where calcium hydroxide remnants had orig-
nally been present. The presented case report reveals
hat when Ca(OH)2 paste that included BaSO4 was
pplied as an intracanal dressing and extruded through
he periapical lesion associated with pulpless teeth, it
ad no detrimental effect. However, healing might take

onger when Ca(OH)2 paste including BaSO4 is used, so
eliberate overextension is not advocated. (J Endod 2008;
4:888 – 891)
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88 Orucoglu and Cobankara
alcium hydroxide [Ca(OH)2] has been used in dentistry for almost a century (1). Its
use in root canal treatment as an intracanal medication has been associated with

eriradicular healing (2). This was promoted by a series of articles (3, 4) documenting
he antibacterial efficacy of Ca(OH)2 in human root canals. Subsequent studies sub-
tantiated these reports (5, 6), and the routine use of Ca(OH)2 as an interappointment
ntracanal medicament became widespread.

Ca(OH)2 is an effective intracanal antibacterial dressing, mainly as a result of its
igh pH and its destructive effect on bacterial cell walls and protein structures (7). It has
een demonstrated that treatment with Ca(OH)2 as an interim dressing in the presence
f large and chronic periapical lesions can create an environment more favorable to
ealing and encourage osseous repair (8). Ca(OH)2 is a formless, thin, granular pow-
er with strong basic properties and a density of 2.1. It can dissolve only slightly in water
nd is insoluble in alcohol. A Ca(OH)2 paste for use in endodontics is composed of the
owder, a vehicle, and a radiopacifier. Ca(OH)2 mixed with any of the vehicles (aque-
us, viscous, or oily) lacks radiopacity and is not easily seen radiographically. This is the
ain reason that radiopaque materials (barium sulfate [BaSO4] and bismuth, and

ther compounds containing iodine and bromine) are added to the paste, thereby
llowing identification of lateral and accessory canals, resorptive defects, fractures, and
ther structures (9, 10). Nevertheless, in apexification cases, it has been recom-
ended that a Ca(OH)2 mixture without the addition of a radiopaquer be used

ecause Ca(OH)2 washout is evaluated by its relative radiodensity in the canal in
ollow-up appointments (11).

Although during root canal treatment Ca(OH)2 dressing material might sometimes
nintentionally escape through the apex of the tooth, in the presence of large and
hronic periapical lesions, the deliberate placement of Ca(OH)2 beyond the confines of
he root canal and into the periradicular tissues has also been advocated. Some spec-
late that this has a direct effect on inflamed tissue and epithelial cystic linings and that

t favors periapical healing and encourages osseous repair (12). Such deliberate over-
xtension is not, however, widely advocated because periapical extrusion of Ca(OH)2

an have damaging effects. Reports dealing with bone necrosis and continuing inflam-
atory responses in repaired mechanical perforations (13), the neurotoxic effects of

oot canal sealers (14, 15), cytotoxicity on cell cultures (16), damaged epithelium with
r without cellular atypical when applied on hamster cheek pouches (17), cellular
amage after early Ca(OH)2 dressing of avulsed teeth (18), and necrosis of buccal
ingiva and mucosa after periradicular overextension caused by alkaline burn (19)
ave been presented.

In endodontics, BaSO4 is often used as a radiopaquing agent in Ca(OH)2 pastes.
nsoluble BaSO4 is inexpensive and nontoxic. But when Ca(OH)2 paste including BaSO4

s extruded beyond the apex, the BaSO4 can obscure the apex and is not readily resorbed
ver time. Therefore, healing after the use of Ca(OH)2 paste might take longer, or this
ituation might make a radiographic interpretation of osseous healing more difficult
9). Furthermore, the effect of overflow of Ca(OH)2 paste including a BaSO4 and/or
nother radiopaque agent into the periradicular tissues on the healing of periapical

esions is not completely understood. Therefore, most clinicians prefer to use pure
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a(OH)2 because they believe that the ingredients of commercial prep-
rations might retard or delay the reparative processes they seek (9).

Also, in orthopedic surgery, BaSO4 is commonly added to bone
ement, resulting in radiopacity and aiding with radiologic assessment
20). But there is evidence that BaSO4 causes a significant pathologic
esponse in the tissue surrounding the injection area. Intradermal in-
ection of BaSO4 into animals is known to cause a foreign-body inflam-

atory reaction (21). BaSO4 has also been shown to intensify the re-
ease of inflammatory mediators in response to polymethylmethacrylate
PMMA) particles (22). A study done by Sabokbar et al. (20) suggested
hat radiopaque agents in bone cement might contribute to the resorp-
ion of aseptic loosening by enhancing macrophage-osteoclast differen-
iation. Research done by Ingham et al. (23) suggested that the addition
f radiopaque additives to bone cement might increase the capacity of
he debris to induce osteolysis. In another study, Wimhurst et al. (24)
ound that particles of bone cement appear to promote osteolysis at the
one-implant interface, and that this effect is most marked when BaSO4
s used as the radiopaque agent. Acarturk et al. (25) studied the impact
f BaSO4 on remodeling and regeneration in rabbits with tibial defects
hat were treated with the Norian skeletal repair system (SRS). The study
ound that standard SRS and SRS with BaSO4 appeared to be biocom-
atible and osteoconductive. There was no evidence of either inflam-
ation or fibrous tissue around the implant materials or at the bone-
aterial interfaces. But in SRS with BaSO4, the residual BaSO4 was

ocalized to the intramedullary canal of the tibia.
In this case report, the effect of accidental and voluminous

a(OH)2 with BaSO4 overextensions into periradicular lesions and tis-
ues on the prognosis of periapical healing in the mandibular left canine
nd premolar teeth with periapical lesions was evaluated.

Case Report
A 42-year-old man was referred to our clinic for endodontic treat-

ent of his mandibular left canine and premolar teeth with a history of
rauma. The teeth were clinically asymptomatic. There was no intraoral
inus tract related to teeth. A routine periapical radiograph revealed the
resence of a periradicular lesion in association with the teeth. Thermal
nd electric pulp tests confirmed that the teeth were nonvital. The pa-
ient reported that 2 or 3 months before this appointment, he had
xperienced swelling and pain in the left mandible after having suffered

igure 1. Radiograph of the left mandibular canine and premolar teeth with
eriapical radiolucency.
blow to the area. He was taking penicillin prescribed by his referring w

OE — Volume 34, Number 7, July 2008
entist. There was no evidence of current swelling or tooth mobility. No
igns of an active sinus tract were seen.

Endodontic treatment was initiated in both teeth. The teeth were
pened without anesthesia. Root canals were dry, and there was no
pical exudation. The root canals were cleaned and shaped up to a
aster apical file #55 (Kerr, Romulus, MI), according to the step-back

echnique, by using 2 mL 5.25% sodium hypochlorite (NaOCl) solution
etween each file. Afterwards, the root canals were dried with sterile
aper points (SPI Dental Mfg, Inc, Inchon, Korea), and Ca(OH)2 pow-
er was mixed with BaSO4 powder (ratio 1:8) and distilled water and
laced into root canals of both teeth by using a lentulo spiral (Fig. 1).
uring this procedure, the mixture was accidentally extruded into the
eriapical lesion (Fig. 2). No pain was reported during the placement of
he Ca(OH)2 paste.

The patient was seen again after 1 week. During the second ap-
ointment, he reported that he had experienced slight sensitivity on the
ay after the placement of Ca(OH)2, and that it had disappeared the next
ay. During this second appointment, root canals were reirrigated with
.25% NaOCl and dried with paper points. A new Ca(OH)2 dressing was
ot put in place. The root canals were finally obturated with AH Plus
Dentsply DeTrey GmbH, Konstanz, Germany) � gutta-percha (Diadent
roup International, Inc, ChongJu City, Korea) by using the cold lateral
ondensation technique.

After root canal treatment, the patient was seen again 12 and then
6 months later. During these appointments, the control radiograph
evealed remnants of the calcium hydroxide dressing in the periradicu-
ar region; in addition, the periapical lesion was seen to have healed
Fig. 3).

Discussion
The presented case report showed that when a Ca(OH)2 paste

ncluding BaSO4 was applied as an intracanal dressing and extruded
hrough the periapical lesion associated with pulpless teeth, there was
o detrimental effect; throughout the period after the Ca(OH)2 paste

igure 2. Radiograph after placement of an intracanal Ca(OH) paste dressing
2

ith unintentional periapical overextension.

Use of Ca(OH)2 Paste Including BaSO4 as a Radiopaquing Agent 889
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as extruded, the teeth were continuously free of symptoms. But in the
resent case, complete resorption of the paste did not occur, although
he periradicular and periextrusion radiolucency disappeared. A pos-
ible explanation for the incomplete resorption of paste might be that
he paste contains BaSO4. When Ca(OH)2 is extruded beyond the apex,
he BaSO4 can obscure the apex and is not readily resorbed over time
9). Therefore, the healing property of Ca(OH)2 paste might take longer
o work effectively (9). In addition, BaSO4 demonstrates a residual
adiopacity (9). A study by Webber et al. (26) suggested that a reduction
f the usual ratio of BaSO4:Ca(OH)2 to 1:8 will reduce the problem of
esidual radiopacity at the root apex. However, in one case, radiopaque
emnants of the paste were still obscuring the apex of a treated tooth
fter 21 months. This made a radiographic interpretation of osseous
ealing more difficult. Residual radiopacity is due to the inability of the
ody to resorb insoluble BaSO4. Consequently, the paste with BaSO4
ight cause problems with the radiographic interpretation of the heal-

ng process because of its unresorbable properties. Only 0.02 g of
aSO4 can be dissolved in 100 mL of water. Although it has also been
roposed that practitioners use resorbable iodine compounds like dia-
rizoate or iothalamate instead of BaSO4, these do not have a significant
ffect on the length of the healing period (9).

Vernieks and Messer (27) suggested that extrusion of Ca(OH)2
eyond the apex might be a cause of the lack of early healing of peria-
ical lesions. De Moor and De Witte (8) evaluated the effect of acciden-
al and voluminous Ca(OH)2 overextensions into periradicular lesions
nd tissues on the prognosis of periapical healing. They also reported that
n the cases of extensive Ca(OH)2 overextension, repair took more than 6

onths to be complete. Also, researchers observed that complete resorp-
ion of the paste including BaSO4 did not occur, although the periradicu-
ar and periextrusion radiolucency disappeared. In the present case, it
ook approximately 36 months for periradicular radiolucency to disap-
ear. Therefore, our finding confirms the findings of those researchers.

In orthopedic surgery, several studies reported that the presence

igure 3. The 36-month control radiograph showing healing of the apical lesion
nd the presence of a white radiopaque spot at the place where calcium hy-
roxide remnants were originally present.
f BaSO4 can negatively influence the mechanical properties of the bone

90 Orucoglu and Cobankara
ement. Research by Ginebra et al. (28) showed that the presence of
aSO4 particles results in a decrease of the tensile strength when com-
ared with the use of radiolucent cement. The work of Haas et al. (29)
howed that cement containing BaSO4 possesses lower tensile and
ransverse strength and a lower modulus of rupture compared with
adiolucent counterparts. For this reason, BaSO4, radiopaque agent
sed in endodontics, might also cause problems by altering the manip-
lative properties of Ca(OH)2. Alacam et al. (9) suggested that some
eviations in the paste consistency might form when powders of
a(OH)2 and BaSO4 were mixed with pure water. According to the
esearchers, because the water affinity of BaSO4 and Ca(OH)2 powders
n different concentrations differed, the amount of water that was suffi-
ient to make the ideal paste would also be different. To establish an
deal paste consistency, the water affinity of each powder should be deter-
ined and the concentrations prepared (9). Therefore, in the presented

ase, the long healing period might also be related to the consistency of
aste together with the amount of extruded paste and the dimension of

he lesion.
Consequently, although extensive extrusion of Ca(OH)2 paste in-

luding BaSO4 through the periapical lesion associated with pulpless
eeth has no detrimental effect, deliberate overextension is not advo-
ated because BaSO4 has unknown effects on the healing process.
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