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ORIGINAL

Effect of citric acid application on removal of calcium hydroxide
and root canal sealing

Taro Washizu, Tsutomu Sugaya and Masamitsu Kawanami

ABSTRACT : Calcium hydroxide has been generally used root canal dressing. However, remnants of medicament reduced
the sealing ability of a resin-based-sealer. The purpose of this study was to investigate the efficacy of citric acid irrigation
on the removal of calcium hydroxide and on root canal sealing.

For experiment 1, extracted bovine root were split longitudinally into halves. After a 300 u m wide was prepared, the
roots were reconstituted and fixed. The reassembled root canal was filled with calcium hydroxide (Ca(OH)j), stored for
1 week at 37C in 100% humidity and ultrasonically irrigated with an ultrasonic file #50 and the following irrigants: (1)
group W30s/60s: with pour water, (2) group G30/60s: with 10% citric acid and 3% ferric chlorite, (3) group G30s/60s+N:
in addition to group G, 10% sodium hypochlorite 30s, (4) group CA30s/60s: 20% citric acid, (5) group CA30s/60s+N: in
addition to group CA, 10% sodium hypochlorite for 30s. The percentage of the Ca(OH), remnants area was measured
microscopically with X100 magnification and was calculated for each removal method. The dentin surfaces of the root
canal and gap were examined by SEM. Micro tensile bond strength (MTBS) and dye penetration tests were employed to
evaluate the dentin bond strength and leakage between the 4-META/MMA-TBB resin sealer (SBS) and the dentin
surface of groups G60s, G60s+N, W60s, and group C with no root canal dressing. For experiment 2, two 300 u m wide
grooves were cut into the apical part of the root canal dentin of the extracted bovine root and filled with Ca(OH),. After
the following irrigation: (1) W60s (2) G60s (3) G60s+N, and no root canal dressing, root canals were filled with a single
gutta-percha point and SBS. Dye penetration distances were measured from the apical foramen. And the adhesive
interface was observed by SEM.

As the results, the percentage of Ca(OH), remnants area was less than 1% in group G60s+N, the lowest among all the
groups. The micro tensile bond strengths and dye penetration tests showed no significant differences between group
G60s+N and group C. The dye penetration from the apical foramen of group G60s+N was statistically significantly less
than that of group W and not significantly different from group C. A hybrid layer and resin tugs were observed at the
adhesive interface by SEM.

Overall, it is suggested that a 10% citric acid and 3% ferric chlorite 60s and 10% sodium hypochlorite 30s combination is
the most effective in removing calcium hydroxide from root canals and in root canal sealing with 4-META/MMA-TBB

resin sealer.

Key Words : Calcium Hydroxide, Ultrasonic irrigation, Citric acid, Adhesive root canal sealer, apical seal
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