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Management of Condyloma Acuminata in Pregnancy:
A Review
Shunya Sugai, MD, Koji Nishijima, MD, PhD, and Takayuki Enomoto, MD, PhD
Abstract: No clear guidelines are available for the management of preg-
nant womenwith condyloma acuminata, a human papillomavirus–associated
benign neoplasm that develops in the genital tract.We performed a systematic
review to gain a better understanding of the management of condyloma
acuminata during pregnancy. In this review, we mainly focused on treat-
ments. We searched PubMed, Google Scholar, andWeb of Science to iden-
tify studies on the treatment of condyloma acuminata during pregnancy.
Thirty articles met the inclusion criteria. The treatment methods described
in the literature were laser therapy, cryotherapy, imiquimod, photodynamic
therapy, trichloroacetic acid, and local hyperthermia. The most effective
treatment remains unclear. Various factors must be considered when decid-
ing how to treat. Based on our assessment of the literature, we recommend
cryotherapy as the first-choice treatment and laser therapy as the second-choice
treatment. Imiquimod can be considered in cases such as extensive condyloma
acuminata that is not easily treated by cryotherapy or laser therapy. In such
cases, sufficient informed consent must be obtained from the patient. Cryo-
therapy, laser therapy, and imiquimod have been administered during all 3
trimesters with no severe adverse effects, but we cautiously recommend re-
serving laser therapy until the third trimester because of the lower risk of
recurrence before delivery. There are still many unclear points regarding
the management of condyloma in pregnancy, and further research is needed.

C ondyloma acuminata is a benign neoplasm that develops in
the genital tract, and it is caused by infection with human

papillomavirus (HPV) types 6 and 11.1 The estimated prevalence
of condyloma acuminata in the United States is 1%.2 Because
the onset is likely to occur at the age of 25 to 34 years, which is the
age of childbearing, this condition can occur during pregnancy.3

The main symptoms of condyloma acuminata are pain, itching, in-
creased vaginal secretions, and bleeding, but many cases are
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asymptomatic,4 and the condition may be first discovered during
pregnancy.

In the offspring of pregnant women with condyloma
acuminata, juvenile-onset recurrent respiratory papillomatosis (JORRP)
may develop by mother-to-child transmission. Juvenile-onset recurrent
respiratory papillomatosis is a benign neoplasm in the larynx and
trachea in children and is caused by HPV types 6 and 11.5 The es-
timated prevalence is 1.7 to 4.3 per 100,000 children in the United
States.5,6 Surgical treatment is required; affected children require a
mean of 5 surgeries annually and a median of 13 surgeries
throughout their lifetime.6

A maternal history of condyloma acuminata in pregnancy
is a strong risk factor for the development of JORRP.7,8 Silverberg
et al.8 reported 1 case of JORRP per 144 births in pregnant women
with condyloma acuminata and found that the risk of JORRP was
231 times higher in the presence than absence of maternal condy-
loma acuminata. Therefore, prevention of mother-to-child trans-
mission in pregnant women with condyloma acuminata is an
important management point. However, no clear guidelines are
available. In this systematic review, we summarize data on the
efficacy and adverse events related to treatment of condyloma
acuminata in pregnancy.
MATERIALS AND METHODS

Search Strategy
We used 3 databases (PubMed, Google Scholar, and Web

of Science) and references or related articles to conduct a review
of the management of condyloma acuminata in pregnancy.

We first identified articles in PubMed using the following
search string: (“condylomata acuminata/therapy”[MeSH]) AND
(“pregnancy”[MeSH]). Given the search results in PubMed, we
added the words “cryotherapy,” “laser,” “imiquimod,” “trichloro-
acetic acid,” “photodynamic therapy,” and “local hyperthermia”
to cover all relevant articles. Next, articles in Google Scholar and
Web of Science were identified using the following search string:
(“condylomata acuminata”OR “condyloma acuminata”OR “gen-
ital wart” OR “genital warts”) AND “pregnancy” AND (“cryo-
therapy” OR “cryosurgery” OR “imiquimod” OR “laser” OR
“trichloroacetic acid” OR “photodynamic therapy” OR “local
hyperthermia”).

Inclusion/Exclusion Criteria
All included articles were peer reviewed, were published in

English from January 1, 1966, to December 31, 2019, and contained
information on the treatment of condyloma acuminata in pregnancy.
Some studies of treatment were limited to pregnant women, whereas
others were not. For articles that were not limited to pregnant women,
we extracted information on the pregnant women from the text.
We excluded studies that did not include pregnant women or in
which the treatment outcomes in pregnancy were unclear.
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Data Extraction and Synthesis
One reviewer extracted the data. The extracted information

included the type of treatment, number of patients treated, trimes-
ter of pregnancy at the time of the first treatment, recurrence until
delivery, and severe adverse effects. The data were classified ac-
cording to the type of treatment and summarized in a table.

RESULTS
Our search of key terms resulted in 4876 unique articles,

4754 of which were excluded during title and abstract screening.
Full-text reviews of the remaining 122 articles were performed,
and 92 did not meet the inclusion criteria. Therefore, 30 articles
were included in the present review (Fig. 1).

The most common treatment of condyloma acuminata dur-
ing pregnancy among the 30 articles was laser therapy (n = 17),9–25

followed by cryotherapy (n = 7),26–30,31s,32s imiquimod cream
(n = 4),33s–36s photodynamic therapy (n = 2),32s,37s trichloroacetic
acid (n = 1),20 and local hyperthermia (n = 1).38s One of the articles
on photodynamic therapy was a study comparing the outcomes of
photodynamic therapy with those of cryotherapy. The article on
trichloroacetic acid was a study investigating the combination of
trichloroacetic acidwith laser therapy.We found no reports describing
treatmentwith trichloroacetic acid as a single agent in pregnantwomen.

Treatment is often classified into patient-applied treatment
and provider-applied treatment. Table 1 summarizes reports on
patient-applied treatment (imiquimod cream) and provider-applied
treatment (laser therapy, cryotherapy, photodynamic therapy, tri-
chloroacetic acid, and local hyperthermia). The primary author,
year published, pregnancy trimester at the time of the first treatment,
recurrence until delivery, severe adverse effects, and other notes are
presented for each of the treatments.

Patient-Applied Treatment

Imiquimod Cream
Imiquimod is an imidazoquinolinamine derivative that has

no in vitro antiviral activity but induces macrophages to secrete
Figure 1. Flowchart of article selection process. Our key term search resul
and abstract screening. After full-text review of the remaining 122 article
articles in this review.
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cytokines such as interleukin 2 and interferon α. It is effective against
condyloma acuminata as an immune response modifier.1,39s

Previous reports of treatment with imiquimod cream are
summarized in Table 1. The pregnant women described in the re-
ports were treated during all 3 trimesters, and the duration of ther-
apy ranged from 3 to 10 weeks.33s–36s Ciavattini et al.36s reported
that 2 (50%) of 4 patients had a complete response after 4 weeks of
treatment, whereas the other 2 patients had a partial response and
underwent surgical resection of the remnant lesions. In all reports,
the recurrence rate until delivery was 0%.

The most commonly reported adverse effects of imiquimod
are topical mild erythema (67%) and severe erythema (<6%).40s

Ciavattini et al.36s reported that 3 (75%) of 4 patients had mild
erythema. In other reports, the off-label use of imiquimod (using
the same treatment as in nonpregnant women) resulted in no
severe adverse maternal events at the site of application.33s–35s

Audisio et al.35s reported that one patient had uterine contrac-
tions and therapy was discontinued. No adverse fetal out-
comes or fetal and neonatal abnormalities were observed in
any studies.

The advantages of imiquimod include the elimination of
frequent outpatient visits and the ability to treat extensive condy-
loma acuminata that is not easily treated by cryotherapy or laser
therapy.36s
Provider-Applied Treatment

Laser Therapy
Laser therapy involves the collection and use of the energy

of an infrared laser to evaporate the affected tissue.39s Some cen-
ters offer laser therapy as an outpatient procedure. However, be-
cause the patient must endure extreme heat, general anesthesia,
or spinal anesthesia is required; therefore, an in-hospital procedure
is usually better.1,39

Laser therapy is preferable in terms of patient comfort be-
cause it seals nerve endings, resulting in less pain than in conven-
tional surgical treatment. In addition, bleeding can be minimized
ted in 4876 unique articles, 4754 of which were excluded during title
s, 92 did not meet the inclusion criteria. Finally, we included 30
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by sealing vessels up to 1mm in diameter with heat, and scar formation
is less severe because laser therapy is a superficial treatment.21,22,41s

Reports on laser therapy are summarized in Table 1. The
pregnant women were treated during all 3 trimesters, and the re-
currence rate from treatment to delivery ranged from 0% to
22%.11,13,16,20–22,24,25

Ferenczy16 reported that the recurrence rate was high in the
first trimester (33%) and decreased in the second trimester (17%);
no recurrence was observed in the third trimester. Widschwendter
et al.25 reported a similar trend.

Severe adverse effects of laser therapy were identified in 2
reports. Schwartz et al.20 reported a case of preterm premature
rupture of membranes (PROMs) 4 days after laser therapy was
performed at 35 weeks of gestation. Whether this was related to
the laser therapy is unclear. The child was delivered at 36 weeks
of gestation and had no further complications. The authors re-
ported that 2 of 32 pregnant women developed PROM. However,
this occurred at 7 and 10 weeks after laser therapy and was not
considered directly related to the laser therapy. The overall rate
of PROM in their study was not significantly different from that
in the control group. In addition, only one patient developed acute
pyelonephritis within 24 hours after laser therapy. The infection
promptly responded to antibiotic therapy.

Hankins et al.21 reported a case of clinical chorioamnionitis
with fever and uterine tenderness 8 hours after laser therapy at
36 weeks of gestation. A 2600-g male infant with an Apgar score
of 8/8 was delivered by cesarean delivery. The infant had respira-
tory distress that required intubation. He was treated with antibi-
otic therapy and extubated 6 days after delivery. All maternal and
infant cultures were negative. In addition, only one patient devel-
oped severe bleeding requiring direct compression and electrocau-
tery for hemostasis.

No other severe adverse eventswere reported. In all reports,
there was no clear evidence of spontaneous abortion, fetal malfor-
mation, or preterm delivery caused by laser therapy in pregnancy.
Another study showed that the performance of laser therapy in
pregnancy does not have identifiable adverse effects on the fetus.42s

A major advantage of laser therapy is that all lesions can be
treated in one session.25 In addition, laser therapy is particularly
useful when the lesions are extensive.1
Cryotherapy
Cryotherapy involves the use of liquid nitrogen to freeze

and kill tissue affected by condyloma acuminata. The tissue
sloughs and inflammation ensues; the inflammation then subsides
as healing occurs.1 In patients with condyloma acuminata, cryo-
therapy is used to freeze the entire lesion, including its base and
1 to 2 mm of surrounding normal tissue, for a maximum of
2 minutes. This treatment is repeated every 2 weeks and continues
until the lesions have completely disappeared.26,27

Previous reports describing the use of cryotherapy are sum-
marized in Table 1. The pregnant women were treated during all 3
trimesters. In 4 reports,26–28,30 the number of treatments required
until lesion disappearancewas 1 or 2 for 120 (72%) of 166 patients
and ≥3 for 46 (28%) of 166 patients. No lesions relapsed from the
time of disappearance to the time of delivery.

The adverse effects of cryotherapy in these previous reports
included pain, erythema, swelling, and exudation; however, all pa-
tients were able to continue treatment.26–30,31s,32s In addition, the
rates of premature deliveries after cryotherapy were 7.1% (2/28)
in a study by Bergman et al.28 and 9.8% (5/51) in a study by
Matsunaga et al.27 However, these authors reported that cryother-
apy was safe to administer because the rate of preterm delivery ob-
tained in their studies was not different from the rate normally seen
ally Transmitted Diseases • Volume 48, Number 6, June 2021



Management of Condyloma Acuminata in Pregnancy
at those hospitals, and at least 2 weeks had passed between cryo-
therapy and premature birth. Thus, the treatment complications
and preterm birth were unrelated.27,28

An important advantage of cryotherapy, unlike surgical
treatments such as laser therapy, is that anesthesia is unnecessary
and outpatient treatment is possible. In addition, there is no risk
to the fetus and no bleeding, necrosis, or infection at the treatment
site.26,27

Photodynamic Therapy
Photodynamic therapy with 5-aminolevulinic acid is a new

treatment of condyloma acuminata, and research has shown that it
is effective in nonpregnant women.43s–45s Yang et al.32s reported
that in pregnancy, photodynamic therapy provided better clearance
and a lower recurrence rate than did cryotherapy and could be used
safely without severe adverse effects. However, the evidence of the
effectiveness and safety of photodynamic therapy in pregnant
women is inadequate and must be further evaluated.

Trichloroacetic Acid
Trichloroacetic acid is corrosive to the skin and mucous

membranes and destroys condyloma acuminata by chemical coag-
ulation of cellular proteins, resulting in tissue necrosis. Trichloro-
acetic acid is safe for pregnant women because it is not absorbed
by the skin or mucous membranes. However, few studies have ex-
amined the effectiveness of trichloroacetic acid in any population.1,39s

One study described administration of trichloroacetic acid
in combination with laser therapy in pregnant women.20 Although
97% of the pregnant women showed clearance, severe adverse ef-
fects attributable to this treatment combination included PROM
(35 weeks of gestation) at 4 days after treatment in 1 of 32 women
and acute pyelonephritis within 24 hours of treatment in 1 woman.
However, whether these adverse effects were caused by trichloro-
acetic acid is unclear.20

Although trichloroacetic acid is widely used in clinical
practice, little research has been done. Therefore, it should be ad-
ministered with caution.4

Local Hyperthermia
Local hyperthermia is a treatment that involves hot water,

lasers, and lamps. It is often used for other types of HPV infection
such as plantar warts and common warts.46s

Huo et al.38s reported only 2 cases in which local hyperther-
mia was used to treat condyloma acuminata in pregnancy. The pa-
tients’ warts disappeared at 5 and 7 weeks, respectively, and there
were no signs of recurrence during the 6-month follow-up period.
The authors also reported that local hyperthermia could be used
safely without any major complications.
Figure 2. Management of condyloma acuminata in pregnancy. We sug
(second-choice treatment) be considered before other treatments. In ad
third trimester. Performance of cesarean delivery to prevent mother-to-c
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Surgical Excision and Electrosurgery
Surgical excision using a scalpel or scissors allows for di-

rect removal of lesions, and electrosurgery involves the use of
electrical energy to destroy lesions.1,39s In the present review, we
identified no new reports on surgical excision or electrosurgery.

Duus et al.44s reported that the results of these surgical and
laser treatments were comparable in terms of clearance, recur-
rence, and postoperative adverse effects (pain, healing time, and
scar formation). However, some experts suggest that laser therapy
is more effective for bleeding, pain, and scar formation.9,11,16,20,21

Important advantages of surgical excision and electrosur-
gery are that all lesions can be treated in one session and patholog-
ical evaluation is possible.39s These procedures may be considered
in facilities where laser therapy is not possible or when patholog-
ical evaluation is needed.

Other Treatments
Interferon, 5-fluorouracil cream, and cidofovir have been

used in the past for nonpregnant women, but these treatments
are not currently recommended.1 In addition, sinecatechin, podo-
phyllin resin, and podophyllotoxin should not be used in pregnant
women.4

DISCUSSION
Many treatments for condyloma acuminata are currently

available. However, there are no data to indicate which treatment
is most effective.1,4 Therefore, treatments are determined with
consideration of the following factors: lesion size, lesion number
(single or multiple), lesion extent (intensive or extensive), anatom-
ical site (internal or external genitalia), patient preference, ease of
treatment, adverse effects of drugs and surgery, and doctor’s expe-
rience, among others.4,39s The number of gestational weeks at
treatment is also important.47s In pregnant women with condy-
loma acuminata, the lesions generally tend to grow rapidly. This
may be because of changes in hormone levels (e.g., elevated pro-
gesterone levels), increased vaginal discharge, a moist local envi-
ronment, and reduced immune responsiveness.1,48s,49s In addition,
clinicians must consider pregnancy complications such as preterm
birth and PROM and their effects on the fetus.42s For these rea-
sons, it is reasonable to consider the treatment for pregnant and
nonpregnant women separately.

We reviewed reports describing treatment with laser ther-
apy, cryotherapy, imiquimod, photodynamic therapy, trichloroace-
tic acid, and local hyperthermia. In our review, laser therapy,
cryotherapy, and imiquimod had the most published data and were
the treatments of interest. In particular, laser therapy and cryother-
apy have been proven effective and safe. We believe that cryother-
apy should be the first choice because of its simplicity and patient
relief and that laser treatment should be the second choice.
gest that cryotherapy (first-choice treatment) and laser therapy
dition, we cautiously recommend reserving laser therapy until the
hild transmission is not recommended.
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Although the toxicity of imiquimod in pregnant women has not
been fully evaluated, animal studies have shown no teratogenic
or toxic effects.28 The USCenters for Disease Control and Preven-
tion does not recommend topical therapy with imiquimod in preg-
nancy.4 However, its use in pregnancy is not prohibited, and the
imiquimod cream package insert states that it should be used in
pregnancy “only if clearly needed.” In fact, Suzuki et al.50s re-
ported that approximately 35% of Japanese facilities use imiquimod
cream for pregnant women with condyloma acuminata. We have
only limited information on the use of imiquimod in pregnancy;
therefore, it is not recommended for first-line treatment in pregnant
women. However, the advantages of imiquimod include the elimi-
nation of frequent outpatient visits and the ability to treat extensive
condyloma acuminata that is not easily treated by cryotherapy or la-
ser therapy.36s Treatment with imiquimod can be considered after
obtaining sufficient informed consent. Regarding photodynamic
therapy, the number of reports is still small and the efficacy and
safety are considered insufficient. The same is true for local hyper-
thermia. We found no reports describing the use of trichloroacetic
acid as a single agent in pregnancy. However, many documents state
that it can be safely used even in pregnancy because it is not ab-
sorbed by the systemic circulation.39s In addition, it is widely used
in clinical practice. For this reason, despite the lack of published
data, trichloroacetic acid may be considered depending on the expe-
rience of the clinician. We have summarized the management of
condyloma acuminata in pregnancy in Figure 2.

No prospective studies to date have examined the gesta-
tional age at which treatment should be used to ensure therapeutic
efficacy and safety. Therefore, there is no consensus on the opti-
mal gestational age for treatment. Previous reports have suggested
that the preservation of normal anatomy, hemostasis, and patient
comfort be properly assessed to determine when to treat.21

Ferenczy16 andWidschwendter et al.25 reported that an earlier ges-
tational age at the time of laser therapy was associated with a
higher recurrence rate in pregnancy. Therefore, Ferenczy16 pro-
posed reserving laser therapy until the third trimester to minimize
recurrence. Exactly why the recurrence rate gradually decreases in
parallel with the increase in gestational age is unknown. However,
the recurrence in pregnancy is generally thought to be associated
with a relative decrease in cell-mediated immunity and maternal
immunocompetence. Immune dysfunction in pregnancy may be
associated with this process. These cell systems are involved in
the cytotoxic immune response and are thought to be related to
changes in estrogen and chorionic gonadotropin. These hormones
are elevated in the first and second trimesters and have been
shown to decrease the activity of natural killer cells and suppressor
T cells. Thus, patients may be prone to relapse because of immune
dysfunction.16

The first trimester is important for organogenesis, and ther-
apy in this period may increase the risk of spontaneous abortion.
Therapy in the third trimester may also increase the risk of preterm
delivery.42s,47s Laser therapy is recommended for the second or
early third trimester to avoid spontaneous abortion or preterm de-
livery, and the European Society for Laser Dermatology has also
limited laser therapy to the third trimester once the fetus is fully
developed.42s,51s However, none of the reports showed an increase
in the prevalence of maternal or neonatal adverse effects with any
treatment in the first, second, or third trimester. In addition, it seems
that treatment is performed in any trimester in clinical practice.

A notable problem with condyloma acuminata in pregnant
women is that the mother-to-child transmission of HPVmay cause
JORRP in the offspring. Mother-to-child transmission of HPV
was first reported in a patient with JORRP in 1956.52s Since then,
various mother-to-child transmission modes have been described
in several studies; however, the exact routes remain unknown.53s
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The main routes that have been described to date are vertical trans-
mission (periconceptual, prenatal, and perinatal transmission) and
horizontal transmission.54s–56s These transmission routes can
cause mother-to-child transmission in complex networks.57s Al-
though there is no proof that treatment reduces the risk of
mother-to-child transmission, experts agree that condyloma acuminata
should be treated to reduce the HPV load in pregnant women.25,42s

The effectiveness of cesarean delivery in preventing the de-
velopment of JORRP and mother-to-child transmission of HPV is
uncertain. Human papillomavirus transmission also occurs in ce-
sarean delivery, and prophylactic cesarean delivery has only a very
limited cost-benefit ratio. Therefore, cesarean delivery is not rec-
ommended to prevent JORRP or mother-to-child transmission of
HPV.1,54s,58s The Centers for Disease Control and Prevention also
concluded that there is no clear consensus on cesarean delivery as
a prevention of mother-to-child transmission. However, cesarean
delivery should be considered if the pelvic outlet is obstructed or
if vaginal delivery would result in excessive bleeding.4

Few reports have addressed the management of condyloma
acuminata in pregnancy. Therefore, there are still many unclear
points regarding the management of condyloma acuminata in
pregnancy, and further research is needed. We hope that our re-
viewwill help doctors to dealwith condyloma acuminata in pregnancy.
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