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Systematic Review 

 

ABSTRACT 

Verruca vulgaris (VV), a cutaneous disorder associated with human papillomavirus (HPV), presents as a 
benign proliferation of keratinocytes. Verruca vulgaris therapy with destructive methods such as 
trichloroacetic acid (TCA) and electrocautery is the most commonly used therapeutic modality. The study 
aims to assess the therapeutic efficacy and clinical benefit of trichloroacetic acid (TCA) and electrosurgery 
in managing VV by synthesising evidence from clinical studies or case series. Systematic review adhered to 
the guidelines outlined in the Preferred Reporting Items for Systematic Review and Meta-Analysis 
(PRISMA). To ensure the collection of accurate and relevant information, literature searches were 
conducted across PubMed, Google Scholar and Cochrane Library covering publications from 2014 to 2023. 
Twelve studies were included, comprising eight articles on TCA and four articles on electrosurgery. 
Trichloroacetic acid achieved a maximum cure rate of 93.3% while electrosurgery reached 100%. During 
six-month follow-up period, TCA showed no recurrence (0%), whereas electrosurgery had a recurrence 
rate of 21,9%. Electrocautery has more advantages than TCA with a higher cure rate. Even though it has a 
higher cure rate, electrocautery has a higher recurrence rate with more severe side effects than TCA. 
 

INTRODUCTION 
Verruca vulgaris (VV) is a skin condition resulting from an infection of the human 

papillomavirus (HPV), which is characterised by benign proliferation of keratinocytes.1,2 The 
most common skin disease is experienced throughout the world and mainly affects young adults 
and adolescents.3 The global prevalence of VV is estimated to reach 10%.⁴ In 2015, Plant et al. 
reported 52 cases of VV in Manado City, Indonesia, over the last 5 years, equating to a prevalence 
rate of 10.4 cases per year.5 

Verruca vulgaris lesions are characterised by the presence of exophytic hyperkeratotic 
lesions, dome-shaped papules of various sizes with a rough surface. 6 Transmission of VV occurs 
relatively easily through direct contact with sufferers or through contact with an environment 
that has been contaminated with HPV.7,8 Verruca vulgaris lesions are benign and usually appear 
in easily visible locations such as the hands and feet.3 There are several therapeutic modalities 
that have been developed for VV, with trichloroacetic acid (TCA) being the commonest. However, 
there is no therapeutic modality that is 100% effective in treating VV.9,10 

Verruca vulgaris therapy with destructive methods such as TCA and electrocautery is the 
most commonly used therapeutic modality. Trichloroacetic acid acts by chemical coagulation of 
the lesions. Meanwhile, electrocautery is a type of destructive therapy that targets VV by direct 
burning. Both of them destroy verruca vulgaris lesions without targeting HPV itself. The use of 
this therapy is often accompanied by the appearance of scars.8,10 This systematic review evaluates 
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the comparative advantages of trichloroacetic acid (TCA) and electrocautery as therapeutic 
options for verruca vulgaris (VV). 

 

METHODS 
The systematic review followed the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) guidelines, which include a 27-item checklist and a flow diagram to 
ensure comprehensive and transparent reporting of systematic reviews. However, it was not 
registered with the International Prospective Register of Systematic Reviews (PROSPERO). 

 
Eligibility criteria 

Studies were selected based on strict inclusion criteria: (1) clinical trials, randomised 
controlled trials (RCTs), or case series investigating trichloroacetic acid (TCA) or electrosurgery 
for verruca vulgaris (VV); (2) full-text availability in English; (3) publication between 2014 and 
2023 to prioritise recent evidence; (4) interventions involving TCA or electrosurgery; and (5) 
reported outcomes such as cure rates, recurrence rates, or adverse effects. Studies with 
irretrievable full texts or non-English publications were excluded. Data extraction focused on 
author names, publication year, study design, geographic location, follow-up duration, sample 
characteristics, intervention details (e.g., TCA concentration, electrosurgery parameters), and 
clinical outcomes (e.g., efficacy, side effects). While the English-only criterion ensured 
consistency in data interpretation, it may have introduced selection bias by excluding relevant 
non-English studies. This methodology balanced rigour and feasibility, emphasising clinically 
actionable outcomes while maintaining transparency through dual-reviewer verification during 
extraction. 
 
Search strategy 

A search was performed to identify studies evaluating the use of trichloroacetic acid (TCA) 
as a chemical cautery and electrocautery treatment for verruca vulgaris (VV) between 2014 and 
2023, utilizing the following keywords: ((Verruca vulgaris) OR (Common Warts) OR (HPV) OR 
(Human papilloma virus)) AND ((TCA) OR (Trichloroacetic acid)) AND ((Management) OR 
(Therapy) OR (Treatment)), ((Verruca vulgaris) OR (Common Warts) OR (HPV) OR (Human 
papilloma virus)) AND ((Electrocautery) OR (Electrocauter) OR (Electrosurgery) OR 
(Electrosurgical)) AND ((Management) OR (Therapy) OR (Treatment)).  

The researchers conducted independent searches across multiple databases, including 
PubMed, Google Scholar, and the Cochrane Library, with their decisions systematically 
documented using Microsoft Excel. 

 
Data collection process and data item 

Two reviewers independently extracted data using a predefined form, including authors, 
intervention, duration of treatment, number of subjects, mean age of subjects, count of lesions, 
advantages, side effects, and recurrence rate. The selection was assisted by Rayyan.ai 
(https://www.rayyan.ai/) and manually re-evaluated by the authors. The data that passes the 
selection is then synthesised and presented descriptively through tables according to the data 
collection carried out by the author.  

 
Study selection and characteristics 

The initial search process yielded a total of 1,041 articles. After removing 44 duplicate 
entries, 705 articles were excluded based on abstract screening, leaving 292 full-text articles for 
eligibility assessment. Out of these, 12 studies met the inclusion criteria and were included in this 
systematic review, comprising 3 quasi-experimental studies and 9 randomised controlled trials 
(RCTs). The detailed flow of the article selection process is illustrated in Figure 1. 
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Study of bias assessment 
The revised Cochrane Risk-of-Bias Tool (RoB 2) was used to evaluate study quality. Each 

domain was assessed as low, high, or unclear risk using Review Manager 5.4.1.11 The evaluation 
of the risk of bias between studies was conducted by 2 authors, if there was any discrepancy 
between the two, it was resolved by a third party.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. PRISMA chart. Adapted from Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 
statement: an updated guideline for reporting systematic reviews. International Journal of surgery. 2021; 
88: 105906. Creative Commons 

 
RESULTS 

The outcomes of each study are summarised in Tables 1 and 2. The cure rates for chemical 
cautery using TCA varied widely, ranging from 3.7% to 66.65% for partial clearance and 11.11% 
to 93.3% for complete clearance. In comparison, the cure rates for electrosurgery ranged from 
20% to 100%. Following a six-month follow-up, the recurrence rates were 27.6% for chemical 
cautery with TCA and 14.6% for electrosurgery. Electrosurgery was associated with several 
adverse effects, including bleeding and scar formation, with pain being the most frequently 
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reported side effect. On the other hand, the most commonly reported adverse effects of chemical 
cautery with TCA were pain and a burning sensation. 

There were 787 subjects who received TCA therapy (mean age of 23.87 years) and 381 
subjects who received electrocautery therapy (mean age of 24.8 years). The duration of TCA 
therapy ranges from 4 to 12 weeks. The cure rate for TCA ranges from 11.11% to 93.3% for 
complete cure and 3.7% to 66.65% for partial cure, while the cure rate for electrocautery ranges 
from 75% to 100%. One article even reported spontaneous resolution of lesions that did not 
receive electrocautery intervention. Reported side effects of intervention with TCAs are pain, 
hyperpigmentation, itching, ulcers, erythema, burning, and bullae. Electrocautery has reported 
side effects, including infection, pain, ulcers, scars, impaired wound healing, and post-
inflammatory dyspigmentation. The TCA recurrence rate was reported to be 0% from three 
studies with a follow-up period of 12-24 weeks, and the electrocautery recurrence rate ranged 
from 14.5% to 23% with a follow-up period of 12-24 weeks. There is one study of TCA that 
reported a recurrence rate of 6.6% with a follow-up period of 3 months. A summary of outcomes 
can be seen in Tables 1 and 2. 

 
   Tabel 1. Articles Addressing of Trichloroacetic Acid (TCA)  

Authors 

(study 
design) 

Intervention 
Duratio

n 
Amount Age 

Number 
of 

lesions 
Advantages Side effect 

Recurrence 
rate 

Helmy,12 
2023 

(quasi-
experimental) 

 

TCA 80%; 
TCA 100%  

6 weeks 30 (18 
male; 12 
female)  

Average 
29,47 
years 
old 

NR Complete 
response 
50%; Partial 
response 
40% 

12% pain 
minimal; 
10% 
hyperpigme
ntation 

NR 

Basavarajapp
a,13 2021 

(RCT) 

TCA 30%  12 weeks 60 (30 
male; 30 
female)  

Average 
22,87 
years 
old 

Mostly 1-
3; 3-6 
lesions 

Complete 
response 
93,3%; 
Partial 
response 
6,7%  

60% pain; 
6,7% 
burning 
sensation 

0% after 6 
months 

Karrabi,14 
2020 

(RCT) 

TCA 40%  4 weeks 60 
(41male; 
19 female)  

Average 
20,16  
years 
old 

NR Complete 
response 
86,67%; 
Partial 
response 
13,33% 

Bulae, pain, 
ulcer, and 
erythema 

0% after 6 
months 

Meguid,15 
2019 

(quasi-
experimental) 

TCA 90%  6 weeks 414 (95 
male; 319 
female)  

Average 
26,34 
years 
old 

NR Complete 
response 
21,3%; 
Partial 
response 
6,4%  

34,7% 
hyperpigme
ntation 

NR 

Recanati,16 
2018 

(RCT) 

TCA 8 weeks 29 (not 
mentione
d)  

not 
mention
ed 

2,33 Complete 
response 
66% 

Pain  NR 
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Authors 

(study 
design) 

Intervention 
Duratio

n 
Amount Age 

Number 
of 

lesions 
Advantages Side effect 

Recurrence 
rate 

Jayaprasad,17 
2016 

(quasi-
experimental) 

TCA 30%  12 weeks 54 (23 
male; 31 
female)  

Average 
28,96 
years 
old   

17,62 Complete 
response 
11,11%; 
Partial 
response 
66,65% 

66,67% 
burn 
sensation; 
37,03% 
dyspigment
ation 

0% after 3 
months 

Cengiz,18 
2016 

(RCT) 

TCA 40%  4 weeks 60 (28 
male; 32 
female) 

Average 
22,6 
years 
old   

NR Complete 
response 
33,33%; 
Partial 
response 
46,6% 

76,7% pain; 
72% 
erythema; 
10% itch;  
26,6% 
ulcer; 
26,6% 
bullae 

6,6% after 3 
months 

Cengiz,19 
2015 

(RCT) 

TCA 10%; 
TCA 25% 

8 weeks 80 (not 
mentione
d)  

Average 
16,68 
years 
old   

10,8 TCA 10%: 
Complete 
response 
85,7% 

TCA 25%: 
Complete 
response 
92,6%; 
Parsial 
response 
3,7% 

TCA 10%: 
3,6% pain; 
7,1% 
erythema; 
50% itch; 
10,7% 
hyperpigme
ntation 

TCA 25%: 
25,9% pain; 
37% 
erythema, 
;77,8% itch; 
48,1% 
hyperpigme
ntation 

NR 

  TCA: Trichloroacetic acid; HIV: Human immunodeficiency virus; RCT: Randomised control trial; NR: Not reported 

 
      Tabel 2. Articles Addressing of Electrosurgery  

Authors 

(study 
design) 

Evaluation Amount Age 
Number 

of 
lesions 

Advantages Side effect 
Recurrence 

rate 

Anwar,20 

2021 

(RCT) 

8 weeks 50 (27 
male; 23 
female)  

Average 
23,22 years 
old   

≤6 Complete 
response 
80%; Partial 
response 
20% 

Erythema, scar NR 

Singh,21 2020 

(RCT) 

6 weeks 108 male Average 
25,45 years 
old   

4 75% Pain, infection, 
impaired wound 
healing, post-
inflammatory 
dyspigmentation, 
scar 

21,9% after 
24 weeks 

Haroon,22 
2020 

(RCT) 

12 weeks 192 (119 
male; 73 
female) 

Average 
23,08 years 
old   

NR 87,3% Hyperpigmentation, 
hypopigmentation, 
depygmentation 

14,5% after 
12 weeks 
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Authors 

(study 
design) 

Evaluation Amount Age 
Number 

of 
lesions 

Advantages Side effect 
Recurrence 

rate 

Awad,23 2019 

(RCT) 

12 weeks 31 (20 
male; 11 
female)  

Average 
27,43 years 
old   

10,26 100% 
resolution 
complete 

Infection; ulcer 23% after 12 
weeks 

     RCT: Randomised controlled trial; NR: Not reported 

 
 Risk of bias analysis was presented in Figures 2 and 3. Most included studies demonstrated 
low risk of bias in core methodological domains, strengthening the reliability of the review 
findings. There remain specific risk areas—particularly blinding and reporting bias—where 
further methodological rigour or clearer reporting is needed to enhance study quality and 
interpretability. 
 

 
Figure 2. Risk of bias summary 

 
 

 
Figure 3. Risk of bias graph 
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DISCUSSION 
Verruca vulgaris is a disease characterised by keratinocyte proliferation caused by HPV 

infection. This viral skin disease is quite common, with a prevalence rate of up to 10%.24,25 Human 
papillomavirus is a double-stranded DNA virus with over 200 identified types. Human 
papillomavirus can be categorised into high-risk and low-risk types based on its potential to 
cause malignancies. Its life cycle is intricately linked to the processes of epithelial cell 
proliferation and differentiation. HPV infection of the skin generally manifests in various parts of 
the body. HPV infection in VV itself manifests on the hands and feet.26 Most HPV infections of the 
skin cause benign proliferative lesions and rarely develop into malignancies such as squamous 
cell carcinoma (SCC).27,28 

Verruca vulgaris is transmitted through direct contact and infects keratinocytes or the 
mucosal lining of the body. Verruca vulgaris is rarely a serious health problem, but VV can cause 
physical and psychosocial disorders.29,30 The incubation period for HPV infection varies based on 
the inoculation titer and can range from 3 weeks to 8 months before lesions become visible. These 
lesions are commonly found on the hands, arms, and legs but can also develop on any part of the 
skin or, less frequently, on mucosal surfaces.31 The clinical picture of VV is hyperkeratotic and 
exophytic lesions with rough surfaces and varying sizes. Lesions can also be accompanied by 
papules with a dome-like shape.32 Diagnosis of VV is mostly done clinically, with visual analysis 
of lesions as the most common method, especially because the cost of genotyping using 
polymerase chain reaction (PCR) is quite expensive.33,34The use of dermoscopy as a diagnostic 
modality for VV has increased over recent years. VV dermoscopy can show dots and lumps that 
can be red, brown, or black, which occur as a result of widening of the capillaries. The capillaries 
are located in a white halo, which gives a frog-like appearance.35,36 

There are various treatment modalities available for VV depending on the size, severity, 
location, and type of lesion caused. The choice of therapeutic modality also depends on the 
patient's immune status.1,37 The currently available therapeutic modalities for VV are generally 
divided into destructive therapy and immunotherapy. Destructive therapy focuses on destroying 
the lesion, while immunotherapy focuses on eliminating HPV as the virus that causes VP lesions.38 
Several types of immunotherapy currently available include mumps antigen injection, hepatitis B 
virus vaccine, and Candida antigen.39,40,41 Destructive therapy options are generally divided into 
chemical destructive therapy and mechanical destructive therapy. Several types of chemical 
destructive therapy include TCA, salicylic acid, 5-fluorouracil, cryotherapy, silver nitrate, phenol, 
cantharidin, formic acid, pyruvic acid, glycolic acid, zinc oxide, monochloroacetic acid, and 
imiquimod, while several types of therapy, including mechanical destructive therapy, are 
electrocautery, laser, and surgical excision.42,43 Management of VV has largely focused on 
destructive therapy rather than immunotherapy.1 

In this systematic review, we compare the effectiveness of two types of destructive therapy, 
namely chemical destructive therapy with TCA and mechanical destructive therapy with 
electrocautery, as a treatment modality commonly used in VV. To the best of the authors' 
knowledge, this is the first systematic review to compare the effectiveness of VV treatment using 
TCA and electrocautery. The results of this systematic review found that electrocautery has a 
higher cure rate than TCA in studies published over the last 10 years. Even though it has a higher 
cure rate, VV therapy with electrocautery has a higher recurrence rate with more severe side 
effects. TCA therapy modalities have a treatment duration ranging from 4 to 12 weeks. 

In this study, TCA demonstrated the highest effectiveness in subjects with an average age 
of 22.87 years, achieving a complete cure rate of 93.3% and a partial cure rate of 6.7%. The 
effectiveness of TCA was reported to be lowest in subjects with a mean age of 28.96 years, with a 
total cure rate of 11.11% and a partial cure rate of 66.65%. Low cure rates tend to be observed in 
interventions with high TCA concentrations (80-100%), whereas with low-medium TCA 
concentrations (10-40%), the total cure rate can exceed 90%. However, there are two studies 
using moderately low concentrations of TCA with relatively low cure rates. These two studies are 
quasi-experimental studies, so it is suspected that there is a lack of randomisation, which causes 
the cure rate to be low in both studies.  



JKKI 2025;16(3): 410-422     Kamilah, et al. Systematic review of the advantages… 

417 

 

TCA is a type of destructive therapy for VV that works by triggering protein hydrolysis in 
target cells, which then causes apoptosis. TCA is available in low concentrations (10-30%), 
medium concentrations (30-50%), and high concentrations (50-90%). Low-concentration TCA 
can be used for superficial exfoliation or peeling, while high-concentration TCA is generally used 
for deep peeling.44,45 Superficial peeling can reduce the thickness of the stratum corneum layer 
by triggering protein deposition and cell necrosis in the epidermis layer of the skin. TCA 
concentrations >15% can reach the papillary layer of the dermis to the upper reticular layer of 
the dermis and trigger necrosis of skin collagen compounds. Meanwhile, the acid content in TCA 
causes protein coagulation and has an impact on keratinocyte death and skin peeling.46,47 The lack 
of effectiveness in healing high concentrations of TCA in VV, as found in this study, is thought to 
be because TCA concentrations that are too high not only damage VV lesions but are thought to 
also damage healthy skin structures due to their high penetration ability, causing the elimination 
of lesions to be less than optimal. 

The cure rate using electrocautery in this study reached 75-100%, higher than TCA. 
Electrocautery works by passing high-frequency electricity through the cautery, which then 
produces intense heat, causing tissue damage. This electrical flow can occur due to the transfer 
of electrons from one atom to another. The pressure difference is the force that allows this 
phenomenon to occur. The ultimate goal of electrocautery is coagulation, separation, and 
desiccation.48,49 Even though it has a higher cure rate, the side effects caused by electrocautery 
are more severe than TCA. Some of the side effects reported in several articles that have been 
identified include pain, scars, infections, ulcers, and disturbances in the wound healing process. 
Scarring is the main side effect that has been reported in several previous studies. Bleeding is also 
a side effect that is frequently reported but was not observed in this study.50,51,52 

There are several factors that cause scarring during the electrocautery procedure, such as 
speed of incision, genetic factors, comorbidities, age, amount of electrical power, and the type of 
active tip used as an electrode. The small size of the electrode can transmit more concentrated 
electricity and result in faster tissue cutting.53 Meanwhile, the side effects caused by TCAs tend to 
be mild and minimal, such as pain, hyperpigmentation, burning, bullae, and ulcers. Even though 
it has a higher cure rate, the recurrence rate for electrocautery is higher than for TCA. The 
electrocautery recurrence rate ranged from 14.5% to 23%, while the TCA recurrence rate from 
one study was reported as 6.6%, although four studies did not report the recurrence rate. Several 
factors influence the incidence of resistance to VV, such as immune status, age, smoking history, 
and HPV reinfection.54 Patients aged >25 years are reported to be twice as likely to experience 
recurrence. Meanwhile, smokers have a five times higher risk of recurrence. This is due to the 
suppressive effects of the immune system and chronic inflammation caused by smoking.8 In 
addition, the higher recurrence rate in electrocautery may be due to the presence of lesions, 
especially small and micro lesions that cannot be removed with electrocautery, thus resulting in 
the recurrence of VV lesions.1 

Thus, in general, electrocautery has a higher cure rate but causes more severe side effects 
and a higher recurrence rate than TCA. There are also several other advantages of using TCA 
compared to electrocautery, such as being easier to use because it does not require local 
anaesthesia. TCA can be easily performed even by untrained operators, whereas electrocautery 
should be performed by trained operators to avoid complications.55 The application of TCA does 
not result in tissue evaporation, which helps reduce the risk of HPV transmission from the patient 
to the healthcare provider. Another advantage of using TCA is that the side effects are milder than 
electrocautery, and the healing process is faster.56,57  

Limitations of this review are, first, the number of high-quality, recent studies directly 
comparing TCA to electrocautery remains limited, with only twelve eligible articles. Many studies 
involved small sample sizes, and the follow-up durations were relatively short, typically limited 
to three to six months, which may underestimate the true recurrence rates of VV, known to recur 
up to 26 months post-treatment. Additionally, the heterogeneity in TCA concentration, 
electrosurgery techniques, and outcome assessment across studies introduced variability that 
may have affected pooled results and their interpretability. Most of the included studies excluded 
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non-English publications, resulting in potential language and selection bias, which could limit the 
global generalisability of findings. Publication bias may also be present, as negative or 
inconclusive results are less likely to be published. Although the search strategy employed major 
databases and used recognised MeSH terms, some potentially relevant studies indexed with other 
terms (e.g., “electrofulguration”) or published after the search cutoff may have been missed. 
Furthermore, this review was not prospectively registered (e.g., with PROSPERO), and a meta-
analysis could not be conducted due to the heterogeneity and descriptive nature of available data. 

Despite these limitations, this review highlights practical implications for daily 
dermatological practice. Electrocautery offers a higher cure rate and faster lesion resolution for 
VV but comes with a greater risk of recurrence and more severe adverse effects, such as scarring 
and delayed wound healing. The TCA remains a favourable option in many settings, particularly 
where local anaesthesia or specialised operator training for electrocautery is not available, or 
where minimising adverse effects is prioritised. Personalising therapy based on patient age, 
comorbidities, lesion site and size, recurrence risk factors (such as immune status and smoking), 
and health system resources is crucial for optimal outcomes. 

From a policy perspective, the data suggest that making both TCA and electrocautery 
accessible—alongside clear clinical guidance on their use—would benefit population-level VV 
management, especially in resource-limited settings. The need for operator training for 
electrocautery and attention to infection control procedures to limit HPV transmission during 
ablative procedures also has policy relevance. Future research should address several gaps, such 
as longer follow-up, extended observation beyond twelve months is needed to accurately 
determine recurrence, safety, and long-term satisfaction for both TCA and electrocautery. 
Otherwise, larger and multicenter studies, well-designed randomised controlled trials with 
larger, more diverse patient populations can increase generalisability and allow subgroup 
analyses for specific risk factors. Then, broader modalities with comparative effectiveness 
studies, including other evolving modalities, such as immunomodulators, high-concentration 
salicylic acid, laser, cryotherapy, and combination or sequential therapies, deserve emphasis. 
Future studies recommended to assess quality of life, cosmetic results, cost-effectiveness, and 
patient preferences will further inform shared decision-making. 

 
CONCLUSION 

Electrocautery demonstrates more advantages than TCA in the treatment of VV, with a 
higher cure rate observed. However, despite its greater efficacy, electrocautery is also associated 
with a higher recurrence rate and more severe adverse effects compared to TCA. Future studies 
should aim to include longer follow-up periods to better capture late recurrences, investigate 
additional treatment modalities such as immunomodulator agents or novel topical therapies, and 
evaluate larger, more diverse patient populations. Furthermore, expanding outcome reporting to 
include patient quality of life and cost-effectiveness will enhance the clinical relevance of future 
research in this field. 

 
CONFLICT OF INTEREST 

The authors report no conflicts of interest in this work.  

 
ACKNOWLEDFMENTS 

None. 
 
REGISTRATION AND PROTOCOL 

We did not register this review in the International Prospective Register of Systematic 
Review (PROSPERO). 

 

 

 



JKKI 2025;16(3): 410-422     Kamilah, et al. Systematic review of the advantages… 

419 

 

DATA AVAILABILITY STATEMENT 
The data that support the findings of this study are available on request from the 

corresponding author. 
 

SUPPLEMENTARY MATERIALS  
There are no supplementary materials for this study. All relevant data are fully presented 

within the main article. 
 

DECLARATION OF USING AI IN THE WRITING PROCESS 
The authors have not used any AI tools or technologies to prepare this assessment. 

 

AUTHOR CONTRIBUTIONS 
Conceptualisation, N.D.; writing—original draft preparation, L.K., S.P.A and N.D.; writing—

review and editing, L.K., S.P.A and N.D.; supervision, N.D. All authors have read and agreed to the 
published version of the manuscript.  

 
LIST OF ABBREVIATIONS 

VV: Verruca Vulgaris; HPV: Human Papilloma Virus; TCA: Trichloroacetic Acid, SCC: Squamous Cell 
Carcinoma, PCR: Polymerase Chain Reaction. 

 

REFERENCES 
1. Muršić I, Včev A, Kotrulja L, Kuric I, Milavić T, Šustić N, Tolušić Levak M. Treatment of verruca 

vulgaris in traditional medicine. Acta Clinica Croatica. 2020 Dec 1;59(4.):745-50. DOI: 
10.20471/acc.2020.59.04.22 

2. Mattoo, A Bhatia. Verruca vulgaris of the buccal mucosa: A case report. J Cancer Res Ther. 
2018: 14(2); 454-6. DOI: 10.4103/jcrt.JCRT_47_17. 

3. Adusumilli N, Shoen E, Friedman A. Psychosocial burden of verruca vulgaris: A cross-
sectional survey. J Drug Dermatol. 2022: 21(6); 614-7. DOI: 10.36849/JDD.6773. 

4. Paul H, Akhtar N, Zakaria A, Biswas S. Generalized verruca vulgaris: A case report. Dhaka 
Community Med Coll J. 2017; 06(01): 29-32. 

5. Tanamal R, Lasut M, Pandaleke H. Pola dan insidens penyakit infeksi kulit karena virus di 
divisi dermatologi anak poliklinik kesehatan kulit dan kelamin RSUP Prof.dr.R.D.Kandou 
Manado tahun 2008-2012. Jurnal Biomedik. 2015; 7(1): 54-60. DOI: 
10.35790/jbm.7.1.2015.7293 

6. Skubic L, Hošnjak L, Breznik V, Fujs Komloš K, Luzar B, Poljak M. An improved protocol for 
comprehensive etiological characterization of skin warts and determining causative human 
papillomavirus types in 128 histologically confirmed common warts. Viruses. 2022; 14(10): 
2266-9. DOI: 10.3390/v14102266. 

7. Cupertino F, Carvalho FNDMPD, Caffaro BL. New recreational category associated with 
common wart transmission. Rev Bras Med Esporte. 2020; 26(4): 354-57. DOI: 
10.1590/1517-869220202604216034 

8. Pramita NYM, Winaya KK, Darmaputra IGN. Recurrent verruca vulgaris treated with 
combination of 80% trichloroacetate and electrosurgery: A case report. BIKK. 2022; 34(1): 
73-6. DOI: 10.20473/bikk.V34.1.2022.73-76 

9. Iida S, Sugioka K, Kondo M, Matsushima Y, Mizutani K, Habe K, et al. Verruca vulgaris and 
seborrheic keratosis exacerbated by immunosuppression. Case reports dermatol med. 2020; 
1(1):1-8. DOI: 10.1155/2020/6682694 

10. Majid M. Cutaneous warts treatment modalities. Baghdad Med J Stu. 2020; 1(1): 1-7. DOI: 
10.1111/jebm.12494 

11. Higgins JP, Altman DG, Gøtzsche PC, Jüni P, Moher D, Oxman AD, Savovic J, Schulz KF, Weeks 
L, Sterne JA; Cochrane Bias Methods Group; Cochrane Statistical Methods Group. The 
Cochrane Collaboration's tool for assessing risk of bias in randomised trials. BMJ. 2011 Oct 
18;343:d5928. DOI: 10.1136/bmj.d5928 



JKKI 2025;16(3): 410-422     Kamilah, et al. Systematic review of the advantages… 

420 

 

12. Helmy AM, Ahmed SS, Sabaa RME, Abdel-Wahab HM, Abouelmagd SA. Towards formulation 
of highly acidic active ingredients: Development of clinically effective concentrated 
trichloroacetic acid gel for wart management. AAPS PharmSciTech. 2023 ;24(6): 160-65. 
DOI: 10.1208/s12249-023-02615-7. 

13. Basavarajappa SJ, Subramaniyan R, Dabas R, Lal SV, Janney MS. A comparative study of 
topical 5% 5-Fluorouracil with needling versus 30% trichloroacetic acid with needling in the 
treatment of plantar warts. Indian Dermatol Online J. 2021; 12(3): 412-6. DOI: 
10.4103/idoj.IDOJ_507_20 

14. Karrabi M, Kheirkhah M, Shahrestanaki E, Thomas S, Sahebkar M. Comparison of 40% 
trichloroacetic acid and cryotherapy for the treatment of plantar warts: A single-blind, 
randomized clinical trial. Dermatol Ther. 2020; 33(1): 13559-70. DOI: 10.1111/dth.13559 

15. Abdel Meguid AM, Abdel Motaleb AA, Abdel Sadek AMI. Cryotherapy vs trichloroacetic acid 
90% in treatment of common warts. J Cosmet Dermatol. 2019;18(2): 608-13. DOI: 
10.1111/jocd.12805 

16. Recanati MA, Kramer KJ, Maggio JJ, Chao CR. Cantharidin is superior to trichloroacetic acid 
for the treatment of non-mucosal genital warts: A pilot randomized controlled trial. Clin Exp 
Obstet Gynecol. 2018; 45(3): 383-6. DOI: 10.12891/ceog4112.2018 

17. Jayaprasad S, Subramaniyan R, Devgan S. Comparative evaluation of topical 10% potassium 
hydroxide and 30% trichloroacetic acid in the treatment of plane warts. Indian J Dermatol. 
2016; 61(6): 634-9. DOI: 10.4103/0019-5154.193670 

18. Cengiz FP, Emiroglu N, Su O, Onsun N. Effectiveness and safety profile of 40% trichloroacetic 
acid and cryotherapy for plantar warts. J Dermatol. 2016; 43(9): 1059-61. DOI: 
10.1111/1346-8138.13370 

19. Cengiz FP, Emiroglu N. An open, comparative clinical study on the efficacy and safety of 10% 
trichloroacetic acid, 25% trichloroacetic acid and cryotherapy for verruca plana. Cutan Ocul 
Toxicol. 2015; 34(2): 144-8. DOI: 10.3109/15569527.2014.924961 

20. Anwar A, Rafiq Z, Salam S. Comparison of efficacy of electrocautery vs. cryotherapy in the 
treatment viral warts. Journal of Fatima Jinnah Medical University. 2021;15(4):177-180. 
DOI: 10.37018/PZCW5103 

21. Singh S, Neema S. Comparison of electrosurgery by electrodessication versus cryotherapy by 
liquid nitrogen spray technique in the treatment of plantar warts. Med J Armed Forces India. 
2020;76(2):156-160. DOI: 10.1016/j.mjafi.2018.11.005 

22. Haroon MA, Dhali TK, Rijal A, Agrawal S. A comparative study on the efficacy of carbon 
dioxide laser, electrocautery and high frequency radiosurgery ablation in the treatment of 
warts - A prospective randomized trial. J Evi Bas Med Healthcare. 2020; 7(40): 2280-5. DOI: 
10.18410/jebmh/2020/473 

23. Awad SM, El-Badawy O, Abou-Taleb DAE. Efficacy of intralesional cryosurgery in the 
treatment of multiple extragenital cutaneous warts: A randomized controlled study. 
Dermatol Surg. 2020; 46(8): 8-15. DOI: 10.1097/DSS.0000000000002217 

24. Loo SK, Tang WY. Warts (non-genital). BMJ Clin Evid. 2014; 2(1): 1710-12. 
25. Ockenfels HM. Therapeutic management of cutaneous and genital warts. J Dtsch Dermatol 

Ges. 2016; 14(9): 892‐9. DOI: 10.1111/ddg.12838 
26. Ringin SA. The effectiveness of cutaneous wart resolution with current treatment modalities. 

J Cutan Aesthet Surg. 2020; 13(1): 24‐30. DOI: 10.4103/JCAS.JCAS_62_19 
27. Al‐Eitan LN, Alghamdi MA, Tarkhan AH, Al‐Qarqaz FA. Genome‐wide identification of 

methylated CpG sites in nongenital cutaneous warts. BMC Med Genomics. 2020; 13(1): 100-
15. DOI: 10.1186/s12920-020-00745-6 

28. Zhu P, Qi RQ, Yang Y, et al. Clinical guideline for the diagnosis and treatment of cutaneous 
warts (2022). J Evid Based Med. 2022; 15(3): 284-301. DOI: 10.1111/jebm.12494 

29. Adusumilli N, Shoen E, Friedman A. Psychosocial burden of verruca vulgaris: A cross-
sectional survey. J Drugs Dermatol. 2022; 21(6): 614-7. DOI: 10.36849/JDD.6773 



JKKI 2025;16(3): 410-422     Kamilah, et al. Systematic review of the advantages… 

421 

 

30. Witchey DJ, Witchey NB, Roth-Kauffman MM. Plantar warts: Epidemiology, pathophysiology, 
and clinical management. J Ame Osteo Associat. 2018; 118(1): 92–105. DOI: 
10.7556/jaoa.2018.024 

31. Doorbar J, Egawa N, Griffin H, Kranjec C, Murakami I. Human papillomavirus molecular 
biology and disease association. Reviews in Medical Virology. 2016; 25(1):2-23. DOI: 
10.1002/rmv.1822 

32. Rahmawati YW, Levani Y, Ghufron M, Rahmayanti M. Manifestasi klinis infeksi human 
papillomavirus di bidang dermatology dan venereology. JKM. 2020; 5(1): 122-7. DOI: 
10.30651/jkm.v5i1.4477 

33. Hogendoorn GK, Bruggink SC, Hermans KE, Kouwenhoven STP, Quint KD, Wolterbeek R, et 
al. Developing and validating the cutaneous warts diagnostic tool: A novel clinical 
assessment and classification system for cutaneous warts. Br. J. Dermatol. 2018; 178(2): 527-
34. DOI: 10.1111/bjd.15999 

34. Bristow I. Paediatric cutaneous warts and verrucae: An update. Int J Environ Res Public 
Health. 2022; 19(24): 16400-23. DOI: 10.3390/ijerph192416400 

35. Natsis NE, Gordon SC, Kaushik A, Seiverling EV. A practical review of dermoscopy for 
pediatric dermatology part II: Vascular tumors, infections, and inflammatory dermatoses. 
Pediatr. Dermatol. 2020; 37(1): 798–3. DOI: 10.1111/pde.14284   

36. Aqil N, Nassiri A, Baybay H, Gallouj S, Sara E, Mernissi FZ Warts under the dermoscope. SM 
Dermatol. J. 2019; 5(1): 1030-33. DOI: 10.36876/smdj.1030 

37. Tamer F, Yuksel ME, Karabag Y. Pre-treatment vitamin B12, folate, ferritin, and vitamin D 
serum levels in patients with warts: a retrospective study. Croat Med J. 2020; 61(1): 28-32. 
DOI: 10.3325/cmj.2020.61.28 

38. Noureen U, Shah RR, Waqas N, Sharif S, Shah A, Rao BK. Efficacy of intralesional vitamin D3 
for treatment of verruca vulgaris: A randomized control study. J Clin Aesthet Dermatol. 2023; 
16(8): 47-50. 

39. Muse ME, Stiff KM, Glines KR, Cline A, Feldman SR. A review of intralesional wart therapy. 
Dermatol Online J. 2020; 26(3): 13030-33. DOI: 10.5070/D3263048027 

40. Shalaby ME, Hasan MS, Elshorbagy MS et al. Diagnostic and therapeutic implications of 
vitamin D deficiency in patients with warts: A case-controlled study. J cos dermatol. 2022; 
21(3):1135-42. DOI: 10.1111/jocd.14156 

41. El-Komy MHM, Shamma SG, Bedair NI. The efficacy and safety of intralesional candida 
vaccine versus topical diphencyproprobenone in immunotherapy of verruca vulgaris: A 
randomized comparative study. Arch Dermatol Res. 2023; 315(3): 583-91. DOI: 
10.1007/s00403-022-02402-7 

42. Truong K, Joseph J, Manago B, Wain T. Destructive therapies for cutaneous warts: A review 
of the evidence. Aust J Gen Pract. 2022; 51(10): 799-803. DOI: 10.31128/AJGP-01-22-6305 

43. Stefanaki C, Lagogiani I, Kouris A, Kontochristopoulos G, Antoniou C, Katsarou A. 
Cryotherapy versus imiquimod 5% cream combined with a keratolytic lotion in cutaneous 
warts in children: A randomized study. J Dermatolog Treat. 2016; 27(1): 80-2. DOI: 
10.3109/09546634.2015.1034079 

44. Yousaf A, Gul S, Zahra A, Aslam A, Khan AN, Hafeez L, et al. Comparison of efficacy of 30% 
solution of trichloroacetic acid (TCA) with 0.025 % tretinoin in the treatment of flat warts at 
a tertiary care hospital. J Pakistan Ass Dermatol. 2021; 31(4): 600-4. 

45. S Sitohang IB, Legiawati L, Suseno LS, Safira FD. Trichloroacetic acid peeling for treating 
photoaging: A systematic review. Dermatol Res Pract. 2021; 34(5): 3085670. DOI: 
10.1155/2021/3085670 

46. Kubiak M., Mucha P., Rotszjen H. Comparative study of 15% trichloroacetic acid peel 
combined with 70% glycolic acid and 35% trichloroacetic acid peel for the treatment of 
photodamaged facial skin in aging women. J Cos Dermatol. 2019; 19(1): 1-10. DOI: 
10.1111/jocd.13171 



JKKI 2025;16(3): 410-422     Kamilah, et al. Systematic review of the advantages… 

422 

 

47. Kubiak M., Mucha P., Dębowska R., Rotsztejn H. Evaluation of 70% glycolic peels versus 15% 
trichloroacetic peels for the treatment of photodamaged facial skin in aging women. Am Soc 
Dermatol Surg. 2014; 40(8): 883-91. DOI: 10.1097/01.DSS.0000452669.84787.bf. 

48. Mahajan AK, Ibrahim O, Perez R, Oberg CL, Majid A, Folch E. Electrosurgical and laser therapy 
tools for the treatment of malignant central airway obstructions. Chest. 2020; 157(2) :446-
53. DOI: 10.1016/j.chest.2019.08.1919 

49. Katoch S, Mysore V. Surgical smoke in dermatology: Its hazards and management. J Cutan 
Aesthet Surg. 2019; 12(1): 1-7. doi: 10.4103/JCAS.JCAS_177_18 

50. Aminimoghaddam S, Pahlevani R, Kazemi M. Electrosurgery and clinical applications of 
electrosurgical devices in gynecologic procedures. Med J Islam Repub Iran. 2018; 32(1):90-
3. doi: 10.14196/mjiri.32.90. 

51. Carrano FM, Iezzi L, Melis M, Quaresima S, Gaspari AL, Di Lorenzo N. A surgical instrument 
cover for the prevention of thermal injuries during laparoscopic operations. J Laparoendosc 
Adv Surg Tech A. 2019; 1(1):1-5. DOI: 10.1089/lap.2018.0742. 

52. Meeuwsen F, Guédon A, Klein J, Elst MV, Dankelman J, Van Den Dobbelsteen J. Electrosurgery: 
Short-circuit between education and practice. Minim Invasive Ther Allied Technol. 2019; 
28(4): 247-53. DOI: 10.1080/13645706.2018.1513945. 

53. Oley MH, Oley MC, Kepel BJ, et al. Post-skin incision scar tissue assessment using patient and 
observer scar assessment scales: A randomised controlled trial. Ann Med Surg (Lond). 
2021;71:103006. DOI: 10.1016/j.amsu.2021.103006 

54. Bencini P, Guida S, Cazzaniga S, Pellacani G, Galimberti M., Bencini M, dkk. Risk factors for 
recurrence after successful treatment of warts: The role of smoking habits. J Eur Acad 
Dermatol Venereol 2017; 31(4): 712-6.DOI: 10.1111/jdv.14086. 

55. Meeuwsen FC, Guédon ACP, Arkenbout EA, van der Elst M, Dankelman J, van den Dobbelsteen 
JJ. The art of electrosurgery: Trainees and Experts. Surg Innov. 2017; 24(4): 373-8. DOI: 
10.1177/1553350617705207. 

56. Mawardi P, Kamilah L, Fauziyyah Heryadi F, Arrosyid A. The effectiveness of chemical 
cautery and electrosurgery on anogenital wart: Systematic review. Clin Cosmet Investig 
Dermatol. 2023;16(1): 2773-80. DOI: 10.2147/CCID.S426851 

57. Bodar P, Agarwal P, Saikia S, Dalal T, Jagati A. Evaluating the efficacy of 100% trichloroacetic 
acid needling in the treatment of palmoplantar warts. Indian J Drugs Dermatol 2020; 6(1): 
13-6. DOI: 10.4103/ijdd.ijdd_38_19 

 


