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OBJECTIVE: To evaluate the value of 85% trichloro-
acetic acid (TCA) in the treatment of human papillo-
mavirus (HPV)–associated genital warts of the external
genitalia and to detect the re-
currence rate and side effects
of this therapeutic regimen.
STUDY DESIGN: All pa-
tients with a suspected HPV-
related papillary vulvar le-
sion after initial examination
underwent vulvoscopic eval-
uation with a magnification
of 8–20 × using acetic acid and toluidine blue. Under
local anesthesia, biopsies were taken from acuminate or
papillary warts for histopathologic confirmation and
from suspicious areas to exclude preinvasive or invasive
diseases. Following histopathologic diagnosis, patients
were treated with 85% TCA.
RESULTS: Overall, 51 patients with isolated vulvar
and/or perianal genital warts were included. Of those pa-
tients, 11 (21.5%) had acuminate and 40 (78.5%) had
papular genital warts. All the women had lesions of the
labia minora. The other localizations were as follows:
labia majora, 18 (35.3%); lateral vulva, 5 (9.8%); cli-
toris, 9 (17.6%); fourchette, 16 (31.3%); and perianal
area, 7 (13.7%). All lesions were successfully treated by
the end of the treatment period (median, 4; range 2–5).
None of the patients had recurrence or new lesions dur-
ing the 6-month follow-up period. In the second 6 months,

9 patients (17.6%) were diagnosed with recurrent le-
sions. Although all the patients experienced transient
burning pain during therapy, none of them discontinued

the therapy. Ulceration was
observed in 8 patients
(15.6%). Of those patients
only 3 had permanent scar-
ring (5.8%).
CONCLUSION: We recom-
mend the use of TCA in pa-
tients with external genital
warts, especially for mild to

moderate cases. It is associated with a high success rate
and low morbidity if sufficient care is taken during ap-
plication. (J Reprod Med 2007;52:521–525)

Keywords: trichloroacetic acid, genital warts,
human papillomavirus.

Human papillomavirus (HPV) infection is a sexual-
ly transmitted disease (STD) and is generally tem-
porary following the first exposure.1-3 If persistent,
the majority are asymptomatic, unrecognized or
subclinical. Since both oncogenic and nononcogenic
forms can be detected concomitantly, the entire
lower genitalia should be examined even if there is
a benign lesion at one location. Genital warts are be-
nign lesions, associated with HPV types 6 and 11.4

They can be seen at the cervix, vagina, vulva, rec-
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We recommend the use of TCA in
women with external genital warts,

especially for mild to moderate cases.

DO N
OT 

DUPLI
CA

TE

© C
op

yr
igh

te
d 

M
at

er
ial



tum, urethral meatus, groin and oral cavity. The an-
nual incidence has increased significantly, from
56,000–61,000 in the 1960s to 233,000–264,000 in the
2000s, according to the U.S. Centers for Disease

Control and Prevention data, becoming a major
health problem.5 For therapy, different methods
have been described: immunomodulation, and ex-
cisional and ablative techniques (chemical or surgi-
cal). Trichloroacetic acid (TCA) is a caustic agent
causing chemical cauterization of genital warts. Al-
though it has long been traditionally prescribed for
this indication, the efficacy of this medication in the
treatment of vulvar genital warts has been evaluat-
ed in only a few series.6-9 The purpose of this study
was to evaluate the efficacy of 85% TCA in the treat-
ment of HPV-associated genital warts of the exter-
nal female genitalia and to establish the recurrence
rate and side effects of this therapeutic regimen. 

Materials and Methods

The patients were recruited from the outpatient
clinic of Gazi University Hospital. After their previ-
ous history of sexually transmitted disease and
number of partners were determined, they under-
went a detailed physical examination of the entire
external genitalia, including the urethral meatus,
perianal area and groin. Cervical cytologic exami-
nation was performed on all patients. Only women
with isolated vulvar and/or perianal genital warts
were included. Patients who had received prior
treatment for genital warts or immunosuppressive-
cytotoxic therapy and those with unstable medical
diseases were excluded. Women with internal, cer-
vical or vaginal warts were not included in this
analysis. Any concomitant STDs were treated be-
fore entry into this trial. Lesions were classified as
acuminate warts (typical genital warts with an ir-
regular surface and fingerlike projections) and
papular warts (well-circumscribed, elevated lesions
with a smooth surface).

All patients with a suspected HPV-related papil-
lary vulvar lesion after the initial examination un-

derwent to a vulvoscopic evaluation with a magni-
fication of 8–20 × using acetic acid and toluidine
blue. Biopsies were taken, under local anesthesia,
from acuminate or papillary warts for histopatho-
logic confirmation and from suspicious areas to ex-
clude preinvasive or invasive disease. No patient
with a preinvasive or invasive disease was includ-
ed. Characteristics of the lesions were recorded on a
diagram for use in the treatment and follow-up vis-
its. The following properties were noted and classi-
fied into subgroups: the location of lesions accord-
ing to the number of involved areas (1 site, 2 sites or
≥ 3 sites), the number of warts in each patient (1–5,
6–10 or > 10) and the extent of the lesions (< 1 , 1–1.9
or ≥ 2 cm). 

Following the histopathologic diagnosis, the pa-
tients were treated with 85% TCA. It was applied
with a small cotton-tipped swab to all lesions. Since
one of the major side effects of this therapy is pain,
extreme care was taken to avoid normal skin. Before
therapy these regions were covered with soft paraf-
fin or another protective, nonabsorbable pomade.
In addition, to neutralize the excess acid, bicarbon-
ate or talc was used. TCA treatment was given at 5-
day intervals until the disappearance of all lesions
or a maximum of 6 visits, whichever occurred first.
The patients were followed up at 2-month intervals
for 6 months. At each visit, the entire pelvic exami-
nation and vulvoscopic evaluation were repeated.
When a lesion was detected during follow-up visits,
the location was compared with those on the initial
diagram to determine whether it was a newly de-
veloped wart or a recurrence of a previously treat-
ed lesion. After 6 months of initial therapy, the pa-
tients were excluded from routine follow-up and
requested to disclose if they had any complaints. 

SPSS (Chicago, Illinois) was used for the statisti-
cal analysis. Values were tested for significance by
the χ2 test. p Values < 0.05 were considered signifi-
cant.

Results

Overall, 57 women underwent a vulvoscopic exam-
ination. Fifty-one patients with histopathologic
confirmation were included in the study. Charac-
teristics of the patients and lesions are demonstrat-
ed in Table I. The mean age at the time of diagnosis
was 28 years (range, 19–43). Thirty-eight women
were married (74%), and the remaining 13 (26%)
had engaged in coitus outside marriage. Seven of
the 38 married patients (18%) and 8 of the 13 (61%)
unmarried ones had had > 1 sexual partner. This
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[TCA] is associated with a high
success rate and low morbidity if

sufficient care is taken 
during application.
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difference between the 2 groups was statistically
significant (p = 0.003). Additional STDs were detect-
ed in 11 patients (21.5%), and these were treated be-
fore TCA therapy was started (Chlamydia trachoma-
tis, 4 patients; Trichomonas vaginalis, 4 patients;
genital herpes infection, 2 patients; Neisseria gonor-
rhoeae cervicitis, 1 patient). 

Of the 51 patients, 11 (21.5%) had acuminate and
40 (78.5%) had papular genital warts. All the
women had lesions of the labia minora. The other
sites are listed in Table I. When these patients were
grouped according to the site of involvement, most
of them had lesions at 2 sites. Eight patients (15.7%)
had 1–5 lesions, 29 (56.9%) had 6–10, and 14 (27.4%)
had > 10. 

TCA was applied at a dose of 85% to all patients
until the disappearance of all lesions, with a medi-
an of 4 applications (range, 2–5). All the lesions
were successfully treated by the end of the fifth
cycle. No patient needed additional therapy. Two
patients with a lesion diameter > 2 cm needed 5 cy-
cles of therapy. The targeted follow-up period was
6 months, and the patients were examined at 2-

month intervals. During the follow-ups each pa-
tient underwent an entire pelvic examination and
colposcopy. None of them had a recurrence or new
lesions at the end of this period. The routine follow-
up period ended 6 months after the last treatment,
and the patients were informed that they could
come back if they had any complaints. Although the
primary aim of this study was to report 6-month
follow-up data, the results of an additional 6
months’ follow-up on a sample of these patients
were also provided. During the second 6-month pe-
riod, 9 patients (17.6%) were diagnosed with recur-
rent lesions. When we analyzed the sites of the le-
sions, 3 patients had recurrent lesions in the same
area as before TCA therapy. The remaining 6 pa-
tients had new lesions. These patients were treated
by other methods. 

During therapy the most significant complaint
was transient, burning pain in all patients. Howev-
er, none of them discontinued therapy because of
this complaint. Ulceration was observed in 8 pa-
tients (15.6%). Only 3 of these patients had perma-
nent scarring (5.8%), and fortunately the lesions
were resolved in the remaining 5 patients. Even pa-
tients with permanent scarring were asymptomatic,
and the lesions were not bothersome to the patients.  

Discussion

HPV infections may lead to the development of
both benign and preinvasive-invasive diseases.
Therefore, it is mandatory to evaluate the entire ex-
ternal female genital organs to exclude the existence
of any concomitant diseases.10-12 In the present
study, all the patients underwent an entire pelvic
examination, cervical cytology and colposcopy.
Women with preinvasive or invasive disease were
not included. Although genital warts could be di-
agnosed based on the appearance of typical lesions,
they may be confused with some other pathologies.
One of the major strengths of this study was that all
cases underwent histopathologic confirmation. 

Several different therapeutic modalities have
been used in the treatment of warts. One of the most
important shortcomings of all these methods is that
none of them is 100% successful. Persistence and re-
lapses of lesions are seen in the follow-up period
and necessitate further therapeutic interventions.
The efficacy of different techniques has been evalu-
ated in several series.11,13-16 The selection criteria
have differed extensively, and the reported success
rates have varied significantly. Recurrence is the
main drawback of all these regimens. 
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Table I Characteristics of Patients and Distribution of Lesions
According to Site, Number and Diameter

Variable n

No. of patients 51
Age (yr) (mean) 28 (range, 19–43)
Married 38 (74%)
Concomitant STD 11 (21.5%)
Type of warts

Acuminate 11 (21.5%)
Papular 40 (78.5%)

Site of lesions
Labia minora 51 (100%)
Labia majora 18 (35.3%)
Lateral vulva 5 (9.8%)
Clitoris 9 (17.6%)
Fourchette 16 (31.3%)
Perianal area 7 (13.7%)

No. of involved sites
1 15 (29.5%)
2 22 (43%)
≥ 3 14 (27.5%)

No. of lesions
1–5 8 (15.7%)
6–10 29 (56.9%)
> 10 14 (27.4%)

Diameter of lesions (cm)
< 1 28 (55%)
1–1.9 21 (41.2%)
≥ 2 2 (3.8%)
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Recently an immunomodulator, imiquimod, has
become very popular, and many investigators have
tested its role in the treatment of genital warts. Gar-
land et al treated 943 patients, and they reported a
75.5% overall clearance rate for female patients.17

Of these patients, 8.8% and 23% had recurrence at
the third and sixth month follow-ups, respectively.
Buck et al reported a 75% complete clearance rate
and a 15% recurrence rate in a 6-month follow-up
period.18 Seventy-five percent of those relapsed pa-
tients recovered completely after the reapplication
of imiquimod for an additional 16 weeks. As seen
from all these series, recurrence is a major problem
even for the newest medications. 

TCA is a caustic agent and causes cell necrosis.
Zhu et al investigated the exact mechanism by ap-
plying 40% TCA in vitro to excised genital warts
and by amplifying the DNA using a polymerase
chain reaction.19 They reported that HPV DNA was
detected in 100% of untreated specimens, while it
was amplified in 7% of TCA-treated samples. Al-
though TCA has been used traditionally for many
years, its efficacy in this setting has been investigat-
ed in only a few series. Gabriel et al compared
podophyllin therapy alone with podophyllin plus
TCA and found no difference between the 2 groups
over 3 months.6 Abdullah et al gave TCA therapy to
15 female patients, with a follow-up period of 3
months, and reported a 66.6% clearance rate with a
maximum of 6 treatments.7 Schwartz et al success-
fully treated recurrent lesions during pregnancy
after laser therapy by applying 85% TCA.8 In the
most frequently cited series, Godley et al studied
130 men with penile warts and compared the thera-
peutic value of cryotherapy with that of TCA.9 No
significant difference was noted between the 2 reg-
imens, and the authors observed an 81% total clear-
ance rate in 57 patients treated with TCA. Thirty-six
percent of the patients had recurrence during the 8-
week follow-up period. In the current study, all the
lesions were cleared by the end of the study period,
and no recurrence was seen in the first 6-month 
follow-up period even upon vulvoscopic examina-
tion. Since our patients had mildly to moderately
severe disease without previous therapy, complete
clearance was achieved by the end of the study pe-
riod. The recurrence rate was comparable to the re-
ported values even with antiviral therapies, such as
imiquimod.  

The 2 most frequently reported side effects of
TCA are pain after therapy and ulceration. None of
the patients in this study discontinued the therapy

because of pain, and only 3 patients (5.8%) had per-
manent scar formation due to ulceration. We think
that the extreme care with which the medication
was applied was responsible for these favorable re-
sults. The normal skin was covered with paraffin or
another nonabsorbable substance, and neutralizing
agents, such as bicarbonate and talc, were used to
protect it from excess acid. The application of a
smaller amount of acid may increase the total visit
number, but it is obvious that all the side effects de-
creased significantly. Abdullah et al7 reported that
none of their patients discontinued the therapy be-
cause of pain, but they detected ulceration in 3 fe-
male patients (20%). 

Although this study was comparable to all other
series evaluating TCA in women, the most impor-
tant limitation was the number of patients. This lim-
itation aside, our study had some important charac-
teristics. It was conducted at 1 center with 1
protocol. As mentioned in guidelines and major re-
views, there are insufficient data on the efficacy of
TCA in the treatment of genital warts, and all the as-
sumptions have been based on the results of old se-
ries, which included male patients.5,11,13,14,16 We
think that the current study adds important knowl-
edge to the literature. Since immunomodulators
cannot be used in pregnant women, it has great
value in this setting. 

In conclusion, we recommend the use of TCA in
women with external genital warts, especially for
mild to moderate cases. It is associated with a high
success rate and low morbidity if sufficient care is
taken during application. 
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