Silver nitrate cauterization for aphthous stomatitis: a systematic review

SYSTEMATIC REVIEW

ORIGINAL ARTICLE BY

Watchara Lunchak?, M.D.; Napachanun Wisitjaroen2, M.D.;

Piyangkoon Jumboon3, M.D. Accepted: AUGUST 2019
Latest revision: SEPTEMBER 2019

Printed: SEPTEMBER 2019
1Sakonnakhon Hospital, Thailand; 2Maha Sarakham Hospital, Thailand;

sKhon Kaen Hospital, Thailand. Correspondence to: Chutharat Thanchonnang;
chuth.pp@gmail.com

ABSTRACT

OBJECTIVE
To identify the efficacy of silver nitrate cauterization in shortening healing time of aphthous stomatitis.

METHODS

Three independent reviewers systematically searched through electronic databases including the Cochrane
Library, PubMed, Trip Database and Scopus. We also performed hand searching to find all relevant studies
outside the databases. We assessed quality and risk of bias of the included studies using The Cochrane
Collaboration's Tool for Assessing Risk of Bias. We extracted data from the included studies. The meta-analysis
was performed where appropriate.

RESULTS

There were two randomized controlled trials identified, involving 150 patients with aphthous stomatitis. Rate
of complete re-epithelialization on the seventh day after the procedure was interpreted that using silver nitrate
cauterization was no statistically significant difference from using placebo stick. (relative risk, 1.24; 95%
confidence interval, 0.55 to 2.80; P=0.60; 12=87%)

CONCLUSION

Rate of complete re-epithelialization of aphthous stomatitis was not different between using silver nitrate
cauterization and placebo on the seventh day after the procedure.
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INTRODUCTION

Aphthous stomatitis is an oral disease characterized
by painful oral ulcers that appear multiple small
erythematous lesion with circumscribed margins.’
lts prevalence rate can be as high as 80%.27 Its
treatments comprised the uses of steroids,
analgesics, topical anesthetic agents, anti-
inflammatory agents, antiseptics, tetracycline
suspension, sucralfate, carbon dioxide laser and
silver nitrate cauterization.10-22

Regarding silver nitrate cauterization, in 2005 a
randomized controlled trial study (RCT) in 85
patients with aphthous stomatitis concluded that
the healing time of those undergoing silver nitrate
cauterization was not shorter than that of placebo
group.2! However, the latter study in 2014 in 65
patients with aphthous stomatitis stated that the
healing time of silver nitrate cauterization group
was shorter than that of placebo group.22 Due to
this controversy, we conducted a systematic review
in order to summarized all available evidences to
identify the efficacy of silver nitrate cauterization in
treatment of aphthous stomatitis.

METHODS

SEARCH METHODS FOR IDENTIFYING OF
STUDIES

Three independent reviewers systematically
searched through electronic databases including
the Cochrane Library, PubMed, Trip Database and
Scopus using the term "aphthous stomatitis" or
"aphthous ulcer" and "silver nitrate". We also
applied Medical Subject Headings (MeSH)
searching strategy in term of "Stomatitis,
Aphthous"[Mesh] AND "Silver Nitrate"[Mesh] to

identify studies in the Cochrane Library and
PubMed. We used PICO search strategy to identify
studies in Trip Database using P: "aphthous
stomatitis" and I: "silver nitrate" with no specific C
and O. No restriction of language was assigned and
translation was sought when necessary. We also
tracked for articles in references of each included
study. Moreover, we performed hand searching to
find other relevant studies outside the databases
such as Google Scholar, ClinicalTrials.gov, Web of
Science and WorldCat using the term "aphthous
stomatitis" or "aphthous ulcer" and "silver nitrate".
All searches were done on February 11,2017,

INCLUSION AND EXCLUSION CRITERIA

We included only RCTs that patients with aphthous
stomatitis were treated with silver nitrate
cauterization regardless any outcomes. To focus on
the efficacy of silver nitrate cauterization in treating
patients with aphthous stomatitis, studies were
excluded if they met following this criteria; studies
which compared combination therapy of silver
nitrate cauterization and other agents.

ASSESSMENT OF REPORTING BIASES

We used The Cochrane Collaboration's tool for
Assessing Risk of Bias to present the risk of bias as
random sequence generation, allocation
concealment, blinding of participants and
personnel, blinding of outcome assessment,
incomplete outcome data, selective reporting, and
other bias by categorizing them as high risk, low
risk, or unclear risk.23

DATA EXTRACTION
We extracted the data from the included studies
regarding the first author, year of publication, a



70, 66, 59* identified through 253,276,288* additional records identified

search of Cochrane Library,
PubMed, Scopus, Trip Database

!

323,342, 347* after combind

l

144,138, 165* screened in title and
abstract

l

32, 36, 38* full-text articles assessed for
eligibility

l

2,2,2* studies included in qualitative
synthesis

l

2,2,2* studies included in quantitative
synthesis (meta-analysis)

through Google Scholar, ClinicalTrials.gov,
Web of Science and WorldCat

179,204, 182* excluded due to
duplicates

112,112, 127* excluded

30, 34, 36* excluded due to
inclusion criteria

*The three numbers refer to the quantity of results searched by the three reviewers; WL, NW and PJ, respectively.

Figure 1. Flow of Studies by Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
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Table 1. Description of included studies.

Studies  No. of patients in intervention/ Interventions
controlled group
Alidaee et 47/38 Silver nitrate cauterization
al, 2005 (99.8% purity; Merck,
Darmstadt, Germany)
Gl Soylu 35/30 Silver nitrate cauterization
Ozler, 2014

number of participants of intervention and
controlled groups, duration of studies, and
outcomes in terms of rate of complete re-
epithelialization on the seventh day.

STATISTICAL ANALYSIS

The meta-analysis was done and reported as
relative risk (RR) and 95% confidence interval (Cl).
We presented the meta-analysis as forest plot. We
calculated 12 to assess the heterogeneity of the
included studies. We used the fixed-effect model if
12<50% and the random-effect model if 12=50%.
We used funnel plot for assessing publication bias.
All statistical analyses were done using Review
Manager 5.3 statistical software.

RESULTS

Initially, there were 298, 327 and 325 studies
identified by each of the three reviewers (by WL,
NW and PJ, respectively) as potentially relevant
studies from the electronic databases and other
sources (Figure 1). Of these, 144, 138 and 165
studies remained after duplicate removed and
were screened for their titles and abstracts. Of
these 2, 2, 2 studies fulfilled the predefined

Control Outcomes

Placebo stick Rate of complete re-epithelialization

(sugar stick) on the seventh day after the procedure

(83%vs. 89% ;P=0.39).

Placebo stick Rate of complete re-epithelialization
(empty stick)

vs 32% ;P<0.01).

inclusion criteria and were screened in details. We
finally assented to have two related studies to be
included in the quantitative analysis.

CHARACTERISTICS OF THE INCLUDED STUDIES
We found two studies with 150 patients with
aphthous stomatitis. All of them were RCT
comparing the use of silver nitrate cauterization to
placebo for treating patients with aphthous
stomatitis; 82 patients in silver nitrate
cauterization group and 68 patients in placebo
group. For the two placebo-controlled studies,
patients in the control group were prescribed with
either sugar stick or empty stick (Table 1).

RISK OF BIAS OF THE INCLUDED STUDIES

We assessed the quality of the two included
studies by Alidaee et al and Giil Soylu Ozler using
The Cochrane Collaboration's Tool for Assessing
Risk of Bias. Their risk of bias summaries with
graphs are summarized in Figure 2, respectively.

RANDOM SEQUENCE GENERATION
A former study did not reported the methods of
random sequence, it was described as unclear risk
of bias. A latter study reported the methods of

on the seventh day after the procedure (60%
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Figure 2. Risk of bias
Panel A, Risk of biases summary and Panel B, Risk of bias graph
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random sequence by attendance to the ear nose
throat clinic, it was described as high risk of bias.

ALLOCATION CONCEALMENT
A former study reported treatment allocation
processed by sealed envelopes but the researcher
was not blinded. It was described as high risk of
bias. A latter study reported the methods of
random sequence by attendance to the ear nose
throat clinic with no allocation concealment. The
study was described as high risk of bias.

BLINDING OF PARTICIPANT AND
PERSONAL
Both studies were described as high risk of bias. A
former study blinded only assessor and a latter
study blinded only participant.

BLINDING OF OUTCOME ASSESSMENT
A former study evaluated the complete re-
epithelialization using by another assessor. The

146

study was described as low risk of bias. Evaluation
of complete re-epithelialization of a latter study
was described as a high risk of bias as assessor
could know the intervention group.

INCOMPLEATE OUTCOME DATA
A former study was described as a high risk of bias
as there were no description regarding missing
patients on the seventh day of evaluation. A latter
study had no missing patient, it was described as a
low risk of bias.

SELECTIVE REPORTING
Both studies were rated as unclear risk of bias as
they did not record adverse effects of the
interventions.

OTHER POTENTIAL SOURCES OF BIAS
No other sources of bias were mentioned in both
included studies. Thus, we described them as
unclear risk of bias.
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Figure 4. Publication
Funnel plot: Rate of complete re-epithelialization

RATE OF COMPLETE RE-EPITHELIALIZATION OF
ULCERS ON THE 7th DAY AFTER THE PROCEDURE
There were two studies included with 150 patients
with aphthous stomatitis. Comparing silver nitrate
cauterization to placebo stick, rate of complete re-
epithelialization on the seventh day after the
procedure was not significantly different between
the two interventions (RR, 1.24; 95% Cl, 0.55 to
2.80; 12=87%) (Figure 4).

PUBLICATION BIAS

We generated the funnel plot of reported
outcomes at rate of complete re-epithelialization
on the seventh day comparing silver nitrate and
placebo. However, the number of the studies
using in the funnel plot were too few to assess for
publication bias (Figure 5).

DISCUSSION

SUMMARY OF THE RESULTS

In our systematic review, two RCTs were identified
with 150 patients with aphthous stomatitis and
included in the analysis. We found no statistically
significant difference in rate of complete re-
epithelialization between using silver nitrate

cauterization and placebo on the seventh day
after the procedure. High heterogeneity was
observed. In our review, the funnel plots of the
outcomes were summarized. However, we did not
analyze publication bias as the number of the
included studies was too few.

STRENGTH AND LIMITATIONS OF THE REVIEW
Strength and limitations of the review

From our results, this is the first systematic review
comparing silver nitrate to placebo in treating
patients with aphthous stomatitis. Our study had
several limitations. Firstly, our systematic review
consisted of a small number of participants, since
only two studies met our predefined inclusion
and exclusion criteria. Secondly, one of them had
high risk of bias because there was selection bias,
performance bias, detection bias and reporting
bias.22 This can lead to imprecise estimation of
the pooled effect size. Thirdly, The included
studies did not report adverse effects.21, 22
Finally, that study also did not describe type and
concentration of silver nitrate cauterization which
can directly affect the effect size and cause the
heterogeneity. Due to the mentioned limitations,
implementation of our findings should be done
with cautions.

COMPARISON TO OTHER STUDIES

In our systematic review, there was no statistically
significant difference in rate of complete re-
epithelialization between silver nitrate
cauterization and placebo on the seventh day
after the procedure but there is no study to
compare outcomes. This might be due to the fact
that aphthous stomatitis is a self-limited
disease.20 Aside from this outcome, pain



Silver nitate Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Alidaee 2005 39 47 34 38 556% 0.93[0.78,1.10]
Ozler 2014 21 35 10 0 44.4% 1.80[1.01, 3.20]
Total (95% CI) 82 68 100.0% 1.24 [0.55, 2.80]
Total events 60 44

Heterogeneity: Tau®= 0.30; Chi*= 7.46, df=1 (P = 0.006); F=87%
Test for overall effect. Z=0.53 (P = 0.60)
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Figure 3. Rate of complete re-epithelialization on the seventh day after the procedure

reduction was also described in both of our
included studies, however, we did not combine the
effect size in term of pain reduction as they
reported pain in different scales. However, both
included studies suggested that silver nitrate
cauterization was able to reduce pain.222 Still,
pain in patients with aphthous stomatitis can be
ameliorated by topical steroid which found to have
similar efficacy to silver nitrate cauterization in
term of pain reduction.'® Adverse effects were not
recorded in both included RCTs but they were
recorded where else. For instance, aphthous
stomatitis diameter was enlarged from 5 mm to 3
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epithelialization on the seventh day after the
procedure. For the further upcoming studies, we
suggest a large number of participants in the
study of RCT in order to evaluate the differences in

IMPLICATION OF THE

& DECLARATION

The authors would like to thank Dr. Thammasorn Jeeraaumponwat for his supervision, guidance, and all of his support to help us complete the
present study. We also would like to thank Khon Kaen Medical Education Center for all resources offered to us and Department of Medical

Information System, Khon Kaen Hospital for data accessing.

COMPETING INTERESTS: This study has no competing on interest.
FUNDING:None

148



REFERENCES

1. Bagdn JV, Sanchis JM, Milian MA,
Pefiarrocha M, Silvestre FJ. Recurrent
aphthous stomatitis. A study of the clinical
characteristics of lesions in 93 cases. J Oral
Pathol Med Off Publ Int Assoc Oral Pathol
Am Acad Oral Pathol. 1991 Sep;20(8):395-
7.

2. Safadi RA. Prevalence of recurrent
aphthous ulceration in Jordanian dental
patients. BMC Oral Health. 2009;9:31.

3. Embil JA, Stephens RG, Manuel FR.
Prevalence of recurrent herpes labialis and
aphthous ulcers among young adults on six
continents. Can Med Assoc J. 1975 Oct
4;113(7):627-30.

4. Axéll T, Henricsson V. The occurrence of
recurrent aphthous ulcers in an adult:
Swedish population. Acta Odontol Scand.
1985 Jan 1;43(2):121-5.

5. Robledo-Sierra J, Mattsson U, Svedensten
T, Jontell M. The morbidity of oral mucosal
lesions in an adult Swedish population.
Med Oral Patol Oral Cirugia Bucal. 2013 Sep
1;18(5):6766-772.

6. Davatchi F, Tehrani-Banihashemi A,
Jamshidi A-R, Chams-Davatchi C, Gholami J,
Moradi M, et al. The prevalence of oral
aphthosis in a normal population in Iran: a
WHO-ILAR COPCORD study. Arch Iran Med.
2008 Mar;11(2):207-9.

7. Abdullah MJ. Prevalence of recurrent
aphthous ulceration experience in patients
attending Piramird dental speciality in
Sulaimani City. J Clin Exp Dent. 2013 Apr
1;5(2):289-94.

8. Patil S, Reddy SN, Maheshwari S,
Khandelwal S, Shruthi D, Doni B. Prevalence
of recurrent aphthous ulceration in the
Indian Population. J Clin Exp Dent. 2014
Feb 1;6(1):e36-40.

9. Cicek Y, Canakgi V, Ozgdz M, Ertas U,
Canakci E. Prevalence and Handedness

Correlates of Recurrent Aphthous Stomatitis
in the Turkish Population. Journal of Public
Health Dentistry. 2004 Sep 1;64(3):151-6.
10. Liu C, Zhou Z, Liu G, Wang Q, Chen J,
Wang L, et al. Efficacy and safety of
dexamethasone ointment on recurrent
aphthous ulceration. Am J Med. 2012
Mar;125(3):292-301.

11. MacPhee 1T, Sircus W, Farmer ED,
Harkness RA, Cowley GC. Use of steroids in
treatment of aphthous ulceration. Br Med J.
1968 Apr 20;2(5598):147-9.
12.Thompson AC, Nolan A, Lamey PJ. Minor
aphthous oral ulceration: a double-blind
cross-over study of beclomethasone
dipropionate aerosol spray. Scott Med J.
1989 Oct;34(5):531-2.

13. Han M, Fang H, Li Q-L, Cao Y, Xia R,
Zhang Z-H. Effectiveness of Laser Therapy in
the Management of Recurrent Aphthous
Stomatitis: A Systematic Review. Scientifica
(Cairo). 2016;2016:9062430.

14. Albrektson M, Hedstrom L, Bergh H.
Recurrent aphthous stomatitis and pain
management with low-level laser therapy: a
randomized controlled trial. Oral Surg Oral
Med Oral Pathol Oral Radiol. 2014
May;117(5):590-4.

15. Cason JS, Jackson DM, Lowbury EJ,
Ricketts CR. Antiseptic and aseptic
prophylaxis for burns: use of silver nitrate
and of isolators. Br Med J. 1966 Nov
26;2(5525):1288-94.

16. Matthews RW, Scully CM, Levers BGH,
Hislop WS. Clinical evaluation of
benzydamine, chlorhexidine, and placebo
mouthwashes in the management of
recurrent aphthous stomatitis. Oral Surg
Oral Med Oral Pathol. 1987 Feb
1;63(2):189-91.

17. Vijayabala GS, Kalappanavar AN,
Annigeri RG, Sudarshan R, Shettar SS.

Single application of topical doxycycline
hyclate in the management of recurrent
aphthous stomatitis. Oral Surg Oral Med
Oral Pathol Oral Radiol. 2013
Oct; 116(4):440-6.

18. Brocklehurst P, Tickle M, Glenny A-M,
Lewis MA, Pemberton MN, Taylor J, et al.
Systemic interventions for recurrent
aphthous stomatitis (mouth ulcers).
Cochrane Database Syst Rev. 2012 Sep 12;
(9):CD005411.

19. Sharon-Buller A, Sela M. CO2-laser
treatment of ulcerative lesions. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod.
2004 Mar 1;97(3):332-4.

20. Ship JA. Recurrent aphthous stomatitis.
Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 1996 Feb 1;81(2):141-7.

Alidaee MR, Taheri A, Mansoori P, Ghodsi SZ.
Silver nitrate cautery in aphthous stomatitis:
a randomized controlled trial. Br J Dermatol.
2005 Sep; 153(3):521-5.

22. Soylu Ozler G. Silver nitrate
cauterization: a treatment option for
aphthous stomatitis. J Cranio-Maxillo-fac
Surg Off Publ Eur Assoc Cranio-Maxillo-fac
Surg. 2014 Jul;42(5):e281-283.

23. Table 8.5.d: Criteria for judging risk of
bias [Internet]. [cited 2017 Feb 26].
Available from:  http://
handbook.cochrane.org/chapter_8/
table_8_5_d_criteria_for_judging
_risk_of_bias_in_the_risk_of.htm

24. Frost DE, Barkmeier WW, Abrams H.
Aphthous ulcer-a treatment complication.
Report of a case. Oral Surg Oral Med Oral
Pathol. 1978 Jun;45(6):863-9.

25. de Souza MC, Stepavoi G. Case Report:
Beware the Silver Nitrate Stick--A Risk Factor
for Bisphosphonate-Related Osteonecrosis
of the Jaw (BRONJ). Dent Update. 2015
Oct;42(8):735-6, 738-40, 743.

149



