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Treatment of condyloma acuminata in pregnant women
with cryotherapy combined with proanthocyanidins:
Outcome and safety
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Abstract. Patients with condyloma acuminata (CA) during
pregnancy represent a special risk group. The outcomes of
many treatment methods for such cases are not satisfactory.
The purpose of the present study was to evaluate the treatment
outcome and safety of cryotherapy combined with proantho-
cyanidins (PCs) for CA in pregnant women. In this study,
46 pregnant women with CA were treated with cryotherapy
combined with PCs. The lesions were sprayed with liquid
nitrogen until the color of the wart changed from flesh colored
to purple. A PC-containing formulation was then sprayed
onto a non-woven fabric or single-layer gauze and applied to
the affected area. The PC treatment was applied for 20 min,
2 or 3 times per day. All patients were followed up at 1 and
3 months. No visible warts remained after the cryotherapy and
PC treatment. At the 1-month follow-up, only 1 case of recur-
rence was identified. At 3 months, 5 cases of recurrence were
identified, and the recurrence rate was 10.9%. The satisfaction
rate of the patients was 94% at 1 month and 87% at 3 months
after treatment. All pregnancies resulted in healthy live births
without delivery complications. Cryotherapy combined with
PCs is indicated to be a safe and effective procedure and may
serve as a treatment option for pregnant women with CA.

Introduction

Condyloma acuminata (CA) are symptomatic genital lesions
caused by human papilloma virus (HPV). Patients who have CA
during pregnancy are a particular risk group. During pregnancy,
vaginal secretions contacting the skin and mucous membranes
are more abundant (1), meaning that the vulva will remain in a
moist and immersed state, which would be problematic for CA
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patients. Several factors associated with pregnancy can promote
the growth of HPV-induced lesions, for example, pregnancy
hormones and reduced immunoresponsiveness. Cases of CA in
pregnancy are normally characterized by fast-growing warts,
and a reduced tolerance and poor compliance to treatment (2).

Only a small number of treatments have been tested and
recommended in pregnancy; at present, bi- and tri-chloroacetic
acid (BCA/TCA), cryotherapy, electrocautery and surgical
excision, including laser treatment, are the only recommended
treatments. In addition to high recurrence rates, significant side
effects have been observed for these methods, including local
ulceration and scar formation, which may reduce a patient's
compliance with treatment requirements (3). Moreover,
medicine could potentially cause fetal malformation and laser
treatment and surgical excision may cause uterine contraction,
or even abortion (1,4).

Cryotherapy is widely used for the treatment of CA. During
the cryotherapy procedure, liquid nitrogen freezes the tissue
and thereby causes necrosis; the treatment also stimulates
specific immune responses, such as an immunomodulatory
action of T lymphocytes against the remaining viable wart
tissue (5,6). The advantages of cryotherapy are that it is simple,
inexpensive, rarely causes scarring or depigmentation, and is
safe for use in pregnancy.

Proanthocyanidins (PCs), extracted from ginkgo leaves,
lotus and other plants, are plant polyphenols with strong anti-
oxidant effects. PCs have been reported to exert antibacterial,
antiallergic and antigenotoxic effects, and to inhibit platelet
aggregation and capillary permeability (7-11). Studies have
shown that PCs can be safely used to treat infants, pregnant
women and the elderly, and are safe for application to the
face, perineum and breasts (12,13). PCs have been found to be
effective against redness, swelling, exudate, itching and other
symptoms associated with inflammation (14).

In the present study, liquid nitrogen cryotherapy combined
with PC treatment was applied to pregnant women with CA,
and the safety and efficacy of the treatment was investigated.

Materials and methods

Study group. This retrospective study analyzed the records
of 46 pregnant women who presented with CA (localized or
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extended) that were treated with liquid nitrogen cryotherapy
combined with PC. The patients were recruited from the
dermatology clinic of the Maternal and Child Health (MCH)
Hospital of Shaanxi Province (Xi'an, China) from May 2010
to February 2013. The mean age of the treated patients was
27 years (range, 23-34 years) and the patients were diagnosed
with CA at a mean of 18 weeks (range, 10-26 weeks) gestation.
CA was confirmed by the acetic acid white assay (15). The
patients were made aware of the advantages of liquid nitrogen
cryotherapy combined with PC treatment, and strongly
requested to use it following the consideration of abortion,
long-term fertility problems, and other relevant risks.

The study was approved by the Ethics Committee of
the Maternal and Child Health (MCH) Hospital of Shaanxi
Province. All participants signed an informed consent to
participate in the research.

Lesion characteristics. The number of lesions treated for each
case ranged from 5 to 18, with an average of 12.2+5.5 lesions
per patient. The warts differed in size, but each exhibited a
broad pedicle, with a clear boundary and smooth, moist
surface. In certain cases, fused lesions were present. The
majority of lesions were gray-brown in color, while a few
were dark red. There were 12 cases of lesions with a diam-
eter >4 cm. The study group included 14 patients who were
treatment naive, while the remainder had received repeated
freezing, laser therapy, electrocautery and/or other treatments,
including 5% Imiquimod cream, surgery and interferon, for
2-10 months. Scar formation was evident in 4 cases. Patients at
risk of abortion were excluded from the study.

Treatment of the lesions. The lesions were first swabbed
with 0.02% povidone-iodine solution. Then, liquid nitrogen
was sprayed onto the lesions using a HX17-YDQ-500
liquid nitrogen gun (Far Western Science and Technology
Co. Ltd., Beijing, China). The distance from the nozzle to
lesions was 2-3 cm and the spray time was >60 sec and
continued until the nozzle frosted (~2 min) and the nitrogen
spray was no longer able to focus on the lesions. Spraying
was also stopped if the patient felt pain. When the pain had
lessened, the lesions were sprayed again until the color of
the wart changed from flesh colored to purple. The Velvet
Feeling (comprising PCs as the active ingredient; Lanke
Hengye Medical Technology Co. Ltd., Changchun, China)
was sprayed onto non-woven fabric or single-layer gauze was
then applied to the affected area for 20 min, 2-3 times a day
and for a period of one week.

Before the patient left the clinic, the clinician confirmed
that the patient was able to see their lesions, and that examina-
tion with a hand-held mirror was possible. The patients were
informed that they should examine the treated areas daily
and advised to look for any symptoms of infection, including
increased redness, swelling or discharge, with malodorous
discharge or any other sign of infection, including fever, to be
reported to the clinician immediately.

In the majority of cases, the necrotic tissue of the wart
began to drop off 3 days after the treatment and the wart had
completely dropped off by 1 week. In cases where the wart had
not dropped off, varying degrees of narrowing of the wart were
observed, and the clinician administered repeated treatments
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Table I. Clinical characteristics of pregnant women with CA.

Clinical characteristic Number of patients (%)

Delivery mode
Natural childbirth 19 (41.3)
Cesarean section 27 (58.7)
Birth weight, g
<2,500 1(22)
2,500-4,000 41 (89.1)
>4,000 4(8.7)
Gestational age, weeks
<36 4(8.7)
37-41 39 (84.8)
>42 3(6.5)
Cases of recurrence
1 month 1(2.2)
3 month 5(10.9)

CA, condyloma acuminata.

using the aforementioned method. The treatment was stopped
when no wart was detectable.

Patient follow-up. Photographic images of the lesions were
captured prior to treatment and at each return visit. At 1 and
3 months following the liquid nitrogen cryotherapy, the
patients were followed up for clinical evaluation. This included
checking for lesion recurrence, encrustation, scab detachment,
scar formation, changes in skin pigmentation and tolerance to
pain. At each of these visits, the patient's satisfaction with the
treatment results was surveyed. Each patient was asked to state
whether they considered the treatment to be ‘very satisfactory’,
‘fairly satisfactory’ or ‘unsatisfactory’.

Results

In general, the lesions were healed 5 days after the treatment.
All patients reported no discomfort, with the exception of
mild-to-moderate pain. No visible warts remained following
the treatment. All patients were able to follow the treatment
protocol, and responded to the survey with 94% satisfaction at
1 month and 87% satisfaction at 3 months after the completion
of treatment. The patients who answered ‘very satisfactory’
and ‘fairly satisfactory’” were included in these calculations.

In some patients, various degrees of edema and erythema
accompanied by mild-to-moderate burning pain occurred
around the treatment area. However, the patients were able to
tolerate these symptoms and successfully completed the treat-
ment. Blisters in the treated area ruptured in 4 patients. The
ruptured tissues healed within 4 days after the PC treatment.
These events did not affect any subsequent treatments.

No depigmentation or scar formation was observed, and no
patients reported any severe adverse events. Each pregnancy
resulted in a healthy live birth without delivery complications.
The therapeutic efficacy is demonstrated for two specific
patients by photographic images in Figs. 1 and 2.
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Figure 2. Lesions of case 2. (A) Prior to treatment and (B) after cryotherapy and treatment with proanthocyanidins.

At the 1-month follow-up, only 1 case of recurrence was
identified, corresponding to a recurrence rate of 2.2%. At
3 months, 5 cases of recurrence were identified, and the recur-
rence rate was 10.9%. These results are summarized in Table I.

Discussion

In pregnancy, CA is characterized by the rapid growth of warts
and adverse responses to treatments have greater severity
compared with those in non-pregnant patients. This may be
because of reduced immunity during pregnancy, changes in
hormone levels (for example, elevated progesterone levels),
and increased vaginal discharge resulting in a more moist
local environment (16).

The few treatments that have been tested and recom-
mended for use in pregnancy are BCA/TCA, cryotherapy,
electrocautery and surgical excision, including laser treatment.
One of the treatment options for CA is imiquimod, an immu-
nomodulatory agent; however, treatment with 5% imiquimod
cream has been associated with mild to severe erythema,
localized erosion, itching and burning sensations; in addi-
tion, irritation, induration, scabbing, tenderness and pain are
less frequently reported adverse effects (17). In clinical trial
subjects treated with 5% imiquimod cream, recurrences were

reported in 13-19% of cases (18). The safety of imiquimod
treatment during pregnancy has not been clarified.

Treatment options further include topical therapies, for
example, with salicylic acid, cantharidin, podophyllotoxin,
5-fluorouracil or bleomycin; other immunomodulatory
treatments (interferons); physical destruction (surgical exci-
sion, cryotherapy, electrodessication or laser therapy) and
homoeopathic therapy (19-21). Cryotherapy causes tissue
necrosis and stimulates a specific immune responses (19,20).
As aforementioned, cryotherapy is a simple, inexpensive treat-
ment that rarely causes scarring or depigmentation, and is safe
in pregnancy.

In the present study, the spray freezing method was used
to treat the warts. The liquid nitrogen injection time and dose
were easily controlled, with a longer freezing time providing
more thorough removal of the wart. During treatment, liquid
nitrogen came into contact with normal skin and mucous
membranes. This did not cause severe damage; only minor
swelling and very superficial erosion were observed. The wart
undergoes necrosis at low temperatures. In addition, cryo-
therapy treatment is able to induce an antigen-specific immune
response and cytokine release (16).

PCs extracted from ginkgo leaves, lotus, grape seed and
other plants, are plant polyphenols with strong antioxidant
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effects. Studies have shown that PCs can inhibit nuclear
factor-xB DNA binding activity, and thereby block inflam-
matory cellular pathways to achieve anti-inflammatory
effects (22,23). Structurally, PCs comprise at least one
aromatic ring and at least one hydroxyl group, which can
readily combine with free radicals to form resonance-stabi-
lized phenoxyl radicals (24). As aforementioned, PCs have
been demonstrated to be safe for use in pregnant women, and
to be effective against redness, swelling, exudate, itching and
other symptoms of inflammation.

In the present study, all warts were removed following
the treatments. The recurrence rates were 2.2% at 1 month
after treatment and 10.9% at 3 months of follow-up. No ulcers
or scars were observed in any of the cases, which further
confirmed the safety of this combination therapy. In addition,
an 87% patient satisfaction rate was achieved at 3 months after
treatment.

This study had certain limitations. Firstly, the medical
records were reviewed retrospectively, and patients were not
seen at final follow-up specifically for this study. Secondly, the
follow-up ranged from 1.2 to 3.4 years, and so the long-term
clinical outcome is not known in terms of recurrence rate, and
other possible problems.

In conclusion, liquid nitrogen cryotherapy combined with
PC appears to be an effective treatment for pregnant women
with CA. The results of this study showed that the recurrence
rate of CA was relatively low, and no effect was evident on
the fetus. Liquid nitrogen cryotherapy combined with PC may
serve as a treatment option for pregnant women with CA.
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