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   ABSTRACT 

 
Background: Condyloma acuminatum (CA) is 
one of the most common sexually transmitted 
infections. Several therapeutic modalities that 
can be used are chemosurgery with trichloro-
acetic acid and cryosurgery with liquid nitrogen. 
Recurrence in CA often occurs, so selecting the 
right therapeutic modality and eliminating the 
lesion also prevents recurrence. This study 
aimed to compare the effectiveness of chemo-
surgery and cryosurgery therapy in patients 
with CA who are treated at Dr. Moewardi Hos-
pital Surakarta. 
Subjects and Method: A retrospective cross-
sectional study was conducted at the Dermato-
logy and Venereology Polyclinic, Dr. Moewardi 
Hospital, Surakarta, from January 1, 2018, to 
December 31, 2020. The study subjects were 78 
patients diagnosed with CA based on ICD-10 
criteria, while chemosurgery and cryosurgery 
procedures were based on ICD-9. The depen-
dent variable was healing time in weeks. The 
independent variables were chemosurgery and 
cryosurgery therapy. The data came from the 
patient's medical record. Data were analyzed 
using an independent t-test. 
Results: Based on univariate analysis, most 
patients were male (67.9%), and the age group 
was 20-29 years (51.28%). Most of the CA pa-

tients work as private employees (46.15%). The 
most sexual orientation was heterosexual 
(53.8%), the most common site of lesions was 
genital (47.4%), and 52.6% were co-infected 
with HIV. Most CA patients received chemo-
surgery (70.5%). Bivariate analysis showed that 
chemosurgery therapy provided faster clinical 
improvement (Mean= 23.34; SD= 26.45) than 
cryosurgery therapy (Mean= 28.69; SD= 19.84), 
and the difference was statistically significant 
(p= 0.037). 
Conclusion: Treatment of CA using chemo-
surgery provides clinical improvement faster 
than cryosurgery, so that faster treatment time 
can reduce treatment costs and improve the 
patient's quality of life. 
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BACKGROUND 
Condyloma acuminatum (CA) is one of the 

most common sexually transmitted infec-

tions caused by the Human Papilloma Virus 

(HPV), especially HPV types 6 and 11 

(Erickson et al., 2013). The incidence of CA 

worldwide is estimated at 160-289 cases 

per 100,000 population annually (Patel et 

al., 2013), while the prevalence in Sanglah 

Hospital Bali in 2015-2017 was 5.48% (Pus-
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pawati et al., 2018). At Dr. Moewardi Hos-

pital, Surakarta, CA, was ranked first in the 

visits of sexually transmitted infections 

polyclinic patients (Mawardi et al., 2019).  

Vela et al. (2018) stated that the 

management of CA generally aims to elimi-

nate the lesions and prevent recurrence 

with minimal side effects. Sharma et al. 

(2017) reported a comparison of the effec-

tiveness of cryosurgery as monotherapy and 

combination therapy using 25% podo-

phyllin solution in CA patients, where the 

monotherapy group with cryosurgery pro-

vided a higher cure rate and lower recur-

rence rate than the combination therapy 

group. Fathi and Tsoukas (2014) research 

stated that using 80-90% trichloroacetic 

acid as monotherapy provides a cure rate of 

70-80% with a recurrence rate of 36%. 

Based on this description, we aimed to 

conduct this study to compare the effective-

ness of chemosurgery and cryosurgery 

therapy so that it can be used as one of the 

considerations in choosing an effective, 

inexpensive, and easy-to-use AC therapy 

modality. 

 

SUBJECTS AND METHOD 
1. Study Design 

A retrospective cross-sectional study was 

conducted at the Dermatology and Vene-

reology Polyclinic, Dr. Moewardi Hospital, 

Surakarta, Central Java, Indonesia, from 

January 1, 2018, to December 31, 2020. 

2. Population and Sample 

The subjects of this study were 78 patients 

diagnosed with CA. They were treated and 

recorded in the medical records of the 

Dermatology and Venereology Polyclinic of 

Dr. Moewardi Hospital Surakarta based on 

the ICD-10 code. At the same time, the 

therapeutic measures were chemosurgery 

and cryosurgery based on the ICD-9 code. 

 

 

3. Study Variables 

The dependent variable was the duration of 

the patient receiving therapy until they 

were declared cured. The independent va-

riables were chemosurgery or cryosurgery. 

4. Operational Definition of Variable  

Chemosurgery is a treatment procedure 

using chemical liquids that are destructive 

and applied topically. 

Cryosurgery is a procedure to destroy 

abnormal tissue with very cold liquid 

nitrogen. 

The duration of therapy is that the pati-

ent receives therapy once a week, starting 

from the first time treatment until it was 

declared cured. 

5. Study Instruments 

Our chemosurgery procedure used 80% 

trichloroacetic acid solution, then applied 

two times using a cotton swab to the lesion 

area until the frosting appeared. The cryo-

surgery procedure uses liquid nitrogen 

using cryogen (Cry-AC®; Brymill Cryo-

genic Systems, Basingstoke, UKO) with an 

open spray technique. All KA patients 

received two freeze-thaw cycles for each 

lesion using a C nozzle (0.06 mm) for the 

lesion freezing procedure. Spraying was 

carried out continously with a limit of 1 mm 

from the edge of the lesion until frosting 

appeared, where the distance between the 

nozzle and the surface of the lesion was 0.5-

1 cm. 

6. Data analysis 

The sample of research characteristics in 

the form of categorical data is presented in 

frequency and percentage. In contrast, the 

numerical data variables are presented in 

the form of mean, standard deviation, mini-

mum, and maximum. The duration of 

therapy was the mean and standard 

deviation of the patient's week from the 

start of therapy until he was declared cured. 

The t-test was used to compare the mean 

and standard deviation of the duration of 
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therapy using chemosurgery and cryo-sur-

gery, where the results were declared sig-

nificant if the p-value was < 0.050. 

7. Research Ethics 

This research has received ethical approval 

from the Health Research Ethics Commit-

tee of Dr. Moewardi Hospital/ Sebelas 

Maret University Medical Faculty, Sura-

karta, Central Java, Indonesia (440/I/-

HREC/ 2021). 

 

RESULTS 
A. Sample Characteristics 

The sample characteristics in Table 1 show-

ed the average age of the research subjects 

was 30.94 years (SD = 10.96).  

 

Table 1. Sample Characteristics (Continuous Data) 
Variables Mean SD Min. Max. 

Age (years) 30.94 10.96 16.00 70.00 
Duration of chemosurgery therapy (weeks) 23.34 26.45 8.00 84.00 
Duration of cryosurgery therapy (weeks) 28.69 19.84 4.00 144.00 

 
Table 2. Sample Characteristics (Categorical Data) 

Characteristics Categories n % 

Gender 
Male 53 67.9 
Female 25 32.1 

Age 

15-19 years 4 5.13 
20-24 years 20 25.64 
25-29 years 20 25.64 
30-34 years 12 15.38 
35-39 years 10 12.82 
40-44 years  3 3.85 
45-49 years 3 3.85 
50-54 years 2 2.56 
> 55 years 4 5.13 

Occupation 

Student 4 5.13 
Univ student 10 12.82 
Housewife 8 10.26 
Private worker 36 46.15 
Entrepreneur 16 20.52 
Teacher  2 2.56 
Civil servant 2 2.56 

Lesion location 
Anorectal 30 38.5 
Genital 37 47.4 
Anorectal and Genital 11 14.1 

Sexual orientation 
Heterosexual 42 53.8 
Homosexual 24 30.8 
Bisexual 12 15.4 

HIV infection 
HIV (-) 37 47.4 
HIV (+) 41 52.6 

Therapy modalities 
Chemosurgery 55 70.5 
Cryosurgery 23 29.5 

 
Table 2 showed a total of 78 research 

subjects consisting of 53 men (67.9%) and 
25 women (32.1%). The most age group of 
CA patients was 20-29 years (51.28%), and 
most of them work as private employees as 

many as 36 people (46.15%). The sexual 
orientation of most research subjects was 
heterosexual, amounting to 42 people 
(53.8%). CA patients with HIV infection 
were 41 patients (52.6%), while 37 patients 
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(47.4%) were without HIV infection. The 
highest predilection for CA was in the geni-
tal area in 37 patients (47.4%). CA patients 
received cryosurgery in 24 cases (30.38%) 
and chemosurgery in 55 cases (69.62%), 

where the mean duration of treatment for 
all AC patients using chemosurgery was 
23.34 (SD = 26.45) weeks and KA therapy 
using cryosurgery was 28.69 (SD = 19.84) 
week (Table 1).

 
Table 3. Comparison of the effectiveness of chemosurgery and cryosurgery based 
on the duration of therapy in weeks 

Variable 
Chemosurgery Cryosurgery 

p 
Mean  SD Mean SD 

Duration of therapy (weeks) 23.34 26.45 28.69  19.84 0.037 

 
Table 3 showed that there are diffe-

rences in the effectiveness of chemosurgery 

and cryosurgery therapy in patients with 

KA who are treated at RSUD Dr. Moewardi 

Surakarta. Chemosurgery therapy gave fas-

ter clinical improvement (Mean= 23.34; 

SD= 26.45) than cryosurgery therapy 

(Mean= 28.69; SD= 19.84), and the diffe-

rence was statistically significant (p=0.037). 

 

DISCUSSION 
Condyloma acuminatum (CA) is a sexually 

transmitted infection caused by HPV and is 

still common worldwide. The prevalence of 

CA in the United States was reported to be 

10-20% (Scheinfeld, 2006). CA patients at 

the Dermatology and Venereology Poly-

clinic, Dr. Moewardi Surakarta for the pe-

riod January 2013 - December 2017 totalled 

94 patients (Nareswari et al., 2020). The 

incidence of KA is higher in men than 

women, with a ratio of 1: 0.7, while by age, 

it mainly occurs in the age group of 20-39 

years (Fleischer et al., 2001). 

The results of our study the number of 

patients with RA was 78 patients, where the 

prevalence of CA was more prevalent in 

men (67.9%) than women (32.1%). The age 

group with the most CA cases in this study 

was 20-29 years (51.28%). Puspawati et al. 

(2018) stated that the prevalence of CA was 

more common in men because women were 

generally embarrassed to seek treatment 

related to genital complaints and diffe-

rences in anatomical structures. The study 

also stated that the incidence of CA mainly 

occurred in the 16-26-year-old group due to 

productive age and being sexually active. 

Several studies mentioned work his-

tory to be one of the triggering factors for 

train transmission. The results of our study 

showed that the incidence of CA mainly 

occurred in patients who worked as private 

employees (46.15%). Similar to the research 

conducted by Nareswari et al. (2020), the 

incidence of trains in private workers 

(61.7%) is because private employees have 

flexible working hours, sufficient income, 

and extensive social interaction.  

This study showed that the location of 

CA lesions was often found in the genital 

area in 37 cases (47.4%). Wiraguna et al. 

(2019) reported many CA lesions in the 

genital area in 26 cases (43.3%). The use of 

condoms during sexual intercourse cannot 

completely prevent the transmission of the 

virus, so abstinence from sexual intercourse 

for a certain period (coital abstinence) is an 

effective prevention method. This is be-

cause HPV can still be secreted at the base 

of the penis and scrotum, thereby increas-

ing the risk of CA (de Sausa and Duraes, 

2012). 

Transmission of CA is primarily due 

to sexual intercourse, especially in high-risk 

populations. Several studies also mentioned 

that deviant sexual orientation is one of the 

factors that trigger the increasing preva-
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lence of CA. de Peder et al. (2010) reported 

the highest incidence of AC in the hetero-

sexual group of 36.7% with an OR value of 

0.20 (95% CI= 0.12-0.66), where our re-

sults also showed that the incidence of AC 

was increased in the heterosexual group 

(53.8%). Liu et al. (2015) stated that many 

sexual partners, especially 4-7 people, both 

with people infected with HPV or not, can 

increase the risk of CA and cervical cancer. 

Most cases of CA can be accompanied 

by co-occurrence with HIV infection. The 

results of our study showed that there were 

41 patients with RA with HIV infection 

(52.6%), while 37 patients with CA without 

HIV infection (47.4%). Patients with HIV 

infection have decreased levels of Langer-

hans cells, CD4, macrophages, neutrophils, 

and natural killer (NK) cells (Levi et al., 

2005). Changes in the local immune system 

and a decrease in the number of memory T 

cells in the circulation that function to fight 

HPV infection will facilitate the occurrence 

of KA in tissues (Chaturvedi et al., 2009). 

The main goal of KA treatment is to 

remove lesions, not as a therapy for HPV 

infection, but some patients with lesions 

that have disappeared will have a negative 

HPV test result (Lacey et al., 2013). CA 

patients with low CD4 cell counts expe-

rienced clinical improvement after six 

treatment sessions using 90% TCA solution 

(Loftabai et al., 2015). Research conducted 

by Uyar and Sacar (2014) reported that the 

7-8 day interval of each cryosurgery session 

proved to be more effective for CA than the 

14-21 day interval. The results of the t-test 

of this study showed that chemosurgery 

provided faster clinical improvement than 

cryosurgery based on the duration of 

therapy in weeks, and the results were 

statistically significant (p= 0.037). 

The use of topical therapy, including 

chemosurgery, is still the first line of treat-

ment for CA and in multiple lesions. The 

80-90% trichloroacetate solution is also 

easy to obtain and use, especially in pri-

mary care facilities or tertiary hospitals. 

The cure rate for chemosurgery is higher 

(56-81%) compared to cryosurgery (44-

75%), while the recurrence rate is lower in 

chemosurgery (36%) than cryosurgery 

(42%) (Lacey et al., 2013). Scheinfeld (2006) 

stated that cryosurgery is more expensive 

and cannot be done for lesions that have 

shrunk, so topical therapy is needed for 

complete healing. 

The advantage of this study is to 

compare the effectiveness of the two moda-

lities of CA therapy in heterosexual, homo-

sexual, and bisexual groups and their use in 

the genital, anorectal, or both areas. One of 

the limitations of this study is that it is a 

retrospective study, so we could not eva-

luate the recurrence rate of the two treat-

ment modalities. We hope that further stu-

dies can be carried out to compare the 

effectiveness of the two therapies to prevent 

a recurrence. 
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