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Efficacy of semiconductor laser and ultrasonic irrigation in root
canal disinfection for chronic apical periodontitis*

Wang Na-na, Zhang Pei-juan, Chen Xu-bing
(Department of Stomatology, Fuyang People's Hospital, Fuyang, Anhui 236100, China)

Abstract: Objective To evaluate the clinical effects of semiconductor laser and ultrasonic irrigation in root
canal disinfection for chronic apical periodontitis. Methods A total of 120 patients diagnosed with chronic apical
periodontitis who visited the Department of Stomatology, Fuyang People's Hospital, between January 2022 and June
2023 were selected for the study and randomly divided into three groups: a control group, an ultrasonic group, and a
laser group, with 40 patients in each group. Patients in the control group underwent standard root canal preparation
and chemical irrigation. In the ultrasonic group, disinfection was performed using ultrasonic irrigation in addition to
standard treatment, while in the laser group, semiconductor laser disinfection was used alongside standard treatment.
The bacterial count in the root canal before and after treatment was compared among the three groups. Patient

comfort scores were recorded 24 hours after treatment, and the incidence of endodontic interappointment pain
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(EIAP) was monitored at 24 and 72 hours postoperatively. Serum C-reactive protein (CRP) levels were assessed

using ELISA one week before and after treatment. Apical bone density was evaluated via radiographs before

treatment and six months post-treatment. Treatment outcomes were assessed 12 months after the procedures.

Results The reduction in anaerobic bacterial count in the root canal was significantly higher in both the ultrasonic

and laser groups compared to the control group (P <0.05). Both the ultrasonic and laser groups showed higher

comfort scores compared to the control group (P <0.05), with the laser group scoring higher than the ultrasonic

group (P <0.05). There was a significant difference in the incidence of EIAP among the three groups at 24 hours
postoperatively (P <0.05), but no significant difference was observed at 72 hours (P >0.05). The reduction in CRP

levels in the ultrasonic and laser groups was significantly greater than in the control group (P <0.05). The increase in

apical bone density in the ultrasonic and laser groups from baseline to six months post-treatment was significantly

greater than in the control group (P <0.05). There was no significant difference in treatment efficacy among the three

groups at the 12-month follow-up (P >0.05). Conclusion Both ultrasonic irrigation and semiconductor laser

disinfection are effective in reducing intracanal bacterial load, alleviating postoperative pain, and improving

treatment outcomes in patients with chronic apical periodontitis.

Keywords: chronic apical periodontitis; root canal therapy; root canal disinfection; semiconductor laser;

ultrasonic irrigation
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A2 JH A& 12 Wi (AR 2235 559 5% 0 [T 1A A <3 mm x 3 mm) ;
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WA QBRI A ) W S WD R A s A8 FH AL 28 8K
P O 25 B EEIT S M A IRA R G 17% & Wi
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W 20 Hz , AR TAERE ¥ TAER S THRE
AR L 105 3 mm &b, A R i L 2 57 B8 5,
BRI IR 20 s, [A1 B 10 s, B 3 UK, AR IR B
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RG24 .72 h FLIERE VT, 0 5% 3 41/ & R K
i B I 0 B R S B 5 1 R 22, i ks
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1240 H 47 22 90 88 R PR AR IR T A AR . FE
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T F iR A, 2 X2k 1 K 8, 25 T TG
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Mot 20/20 46.03 £ 3.56 17 23
X2/ HH 0.467 0.205 0.469
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Xif Bt 20(50.0) 11(27.5) 8(20.0) 1(2.5) 31(77.5) 6(15.0) 3(7.5) 0(0.0)
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2.5 3HBEFRTAIGEME CRPKFERNTN 27 BHBEARF12NBABERERILR

X IR R AL O ALIATTRT AOR YT R 1 I
I CRP 7K 1Y 22 (5 5371 A (4.02 = 2.49 )ng/L, (7.19 =
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Hokd 17(42.5) 22(55.0) 1(2.5)
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