
Abstract. – OBJECTIVES: Cervical cancer is
the most commonly diagnosed malignancy in
pregnancy and cervical screening should be ac-
cordingly performed in this particular situation.
Occurrence of a preneoplastic cervical disease
in pregnancy has for a long time represented a
challenge for the clinician, both in terms of di-
agnostic accuracy, treatment options and risk
of obstetrical complications. For these reasons,
lack of uniformity in diagnosis and manage-
ment is still commonly observed and the need
for evidence-based clarifications is strongly re-
quired. Consistently with the literature evi-
dences and accordingly with international
guidelines, this review aim to overview the most
significant aspects of the issue and trace sim-
ple and practical indications for an evidence-
based correct workout and management of
these conditions.

MATERIALS AND METHODS: The most signi-
ficative and focused-on results from literature
as well as recent international guidelines have
been considered and summarized in order to
clarify the key-points of the topic; epidemiology,
pathophysiology, natural history, treatment
modalities and procedure-related risks have
been approached and discussed.

RESULTS: Risk factors, prevalence and pro-
gression rate of cervical intraepithelial neopla-
sia in pregnancy are comparable to those ob-
served in non-pregnant patients; thus, pregnan-
cy does not have to be considered a condition at
higher risk. Cytology, histology and colposcopic
patterns must be evaluated by experienced pro-
fessionals because of pregnancy-induced modi-
fications that can lead to misinterpretations.
Each diagnostic step should be directed to ex-
clusion of invasive cervical cancer.

CONCLUSIONS: Once invasive cancer has
been excluded through a comprehensive diag-
nostic workout, treatment of cervical intraep-
ithelial neoplasia can be safely deferred after de-
livery.
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Introduction

Cancers of the female genital tract are the most
common malignancies encountered during preg-
nancy. Among them, cervical cancer is the most
frequent one, accounting for almost 70% of geni-
tal tract neoplasia1-3. It is estimated that it occurs
in 1.5-12 of every 100,000 pregnancies4 and that
an overall 3% of cases of newly diagnosed cervi-
cal cancer occurs in pregnant women5. The direct
precursor of cervical cancer is represented by Cer-
vical Intraepithelial Neoplasia (CIN), that is usu-
ally detected and managed through the Papanico-
laou (Pap) test cytological screening and/or high-
risk Human Papillomavirus (hr-HPV) DNA test-
ing. The incidence of abnormal cervical cytology
during pregnancy is at least as high as that report-
ed for non-pregnant women. As matter of fact, al-
most 1% of the population of childbearing women
annually screened for cervical cancer will be diag-
nosed with CIN of various degrees6. Thus, it is
strongly recommended that all pregnant patients
undergo cervical screening at the time of their ini-
tial prenatal visit, as pregnancy can represent a
unique opportunity to approach otherwise un-
screened women7,8. The age group at highest risk
for the development of CIN and/or cervical cancer
is 30-40 years9-12. Thus, cervical cytology is
strongly recommended especially in women older
than 25 years-old or sexually active from more
than 3 years13. Moreover, cervical cancer screen-
ing at the moment of initial pregnancy very often
also provides an important chance to screen for
premalignant and malignant cervical disease
women who do not seek or do not have access to
routine healthcare facilities and organized screen-
ing programs7,8. For a long time, pregnancy has
represented a sort of “not-written contraindica-
tion” towards any kind of procedures to be per-
formed on the uterine cervix, as the gestational
state has widely been seen as a particularly weak
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condition and exposed to complications for preg-
nant women. Heavy bleeding, infections and even
the risk of miscarriage have represented the major
worries that have significantly reduced any diag-
nostic procedure needed on the cervix. On the oth-
er hand, the incident diagnosis of a cervical pre-
neoplastic disease in pregnancy has sometimes
lead to the dramatic decision of pregnancy termi-
nation in view of the risk of progression to inva-
sive cancer. In recent years, the natural history of
cervical cancer precursors has been widely stud-
ied and reassuring evidence is available from liter-
ature data, so that these conditions in pregnancy
have started to be approached in a different per-
spective. Nevertheless, the diagnosis and manage-
ment of premalignant cervical lesions in pregnan-
cy still represent a strong challenge for clinicians
and patients and definitely deserve an extensive
clarification. Actually, diagnosis and management
clinical options for cervical dysplasia in pregnan-
cy are not well defined worldwide and mainly
take origin especially from data in non-pregnant
women, expert opinions, anecdotal personal expe-
riences or retrospective series of pregnant women.
In this review we refer to the most recent updated
consensus guidelines of international scientific
societies and to large clinical trials results that
studied women with abnormal cervical cancer
screening in pregnancy. Our purpose is to summa-
rize the current knowledge on the diagnosis and
treatment of CIN in pregnancy, to highlight the
key elements of the topic and to provide practical
algorithms that will guide the clinical manage-
ment of the childbearing patient affected by cervi-
cal dysplasia.

Human Papillomavirus (HPV) Infection
in Pregnancy

Currently, the precise effects of pregnancy on
HPV infection course are not fully known. In the-
ory, the “paraphysiological” immunological toler-
ance that characterizes pregnancy may promote
the infection or, at least, may reduce the immune
system effectiveness in clearing the infection it-
self. In fact, immunosuppressed subjects are, in
general, known to be at higher risk for HPV infec-
tion, HPV-correlated lesions onset and cervical
cancer development14,15. On the other hand, an ac-
tive host’s immune response is demonstrated to be
positively correlated with virus elimination and
lesions regression16,17 even in subjects treated with
immunosuppressive drugs for transplanted organs
control18. Consistently with these immunological
aspects, some authors19 found an increased inci-

dence of high-risk subtypes (HPV types 16, 18,
31, 35, 45, 51, 52 and 56) when they compared
pregnant with non-pregnant women. It was also
described that younger mothers and those with
higher parity had higher rates of HPV infec-
tions7,20, while age of the patient of 25 years or
more, HSILs, and HPV type-16 infections were
significative risk factors for the progression or
persistence of intraepithelial lesions of the cervix
in the postpartum period21. Another large cohort
population-based study compared pregnant
healthy women and pregnant women with cervi-
cal cancer or CIN. Authors found that women
with CIN were younger, while women with can-
cer tended to be older than healthy women, and
that CIN or cervical cancer affected women tend-
ed to be of lower income brackets than healthy
ones, and were more likely to be treated in urban
teaching hospitals9. However, the vast majority of
published data, comprising extensive meta-analy-
sis of the last decades and longitudinal studies, all
agree with the evidence that pregnancy does not
represent an increased risk for HPV detection.
The overall prevalence of HPV-DNA positivity
detected in pregnant women does not significant-
ly differ from the prevalence detected in non-preg-
nant matched controls5, resulting in the evidence
that pregnant women do not represent a high-risk
subgroup of subjects for the development of HPV-
correlated cervical intraepithelial lesions and
HPV-related cervical cancer.

Diagnostic Procedures in Pregnancy
For the management of the abnormal Pap

smears, colposcopy with targeted biopsy and his-
tological examination of cervical abnormalities
suspicious for dysplasia is the procedure of
choice. However, it is important to note that in
pregnant women the morphological alterations of
the cervix and the maternal-fetal potential risks
related to diagnostic and therapeutic procedures,
require that the management of these patients be-
ing performed by experienced physicians.

Colposcopic Examination
The colposcopic appearance of the cervix

changes greatly throughout pregnancy. On one
hand, colposcopic evaluation is easier to be per-
formed because the Squamo-Columnar Junction
(SCJ) and the Transformation Zone (TZ) are better
exposed due to the physiological eversion of the
columnar pattern. On the other hand, oedema,
cyanosis, friability, the increased pelvic conges-
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neous abortion) exists between the use of the cy-
tobrush and the Dacron swab24. Thus, the use of
the cytobrush (or comparable broom) for the col-
lection of a prenatal Pap smear is widely accept-
ed and recommended as safe. According to the
cytological and pathological analysis, pregnan-
cy-related hormonal changes can promote modi-
fications in squamous and glandular epithelial
cells, including hyperplasia and reactive atypia.
Inflammation and endocervical gland hyperpla-
sia and hypersecretory appearance (the Arias-
Stella reaction) make the identification of atypi-
cal glandular cells on Pap smear and biopsies
particularly difficult25; stromal decidualization
results in large cells with large nuclei that may
frequently be misinterpreted as dysplastic cells.
Cytotrophoblast and syncytiotrophoblast cells
and immature metaplastic cells may also be seen
in the cytologic specimen, misleading to an inap-
propriate diagnosis of high-grade intraepithelial
lesions (HSIL)26. Overall, the Papanicolaou test,
both with conventional and liquid-based cytol-
ogy, has demonstrated an equivalent diagnostic
accuracy in pregnancy and in the non-pregnant
patient4, with a sensitivity for detecting HSILs
between 70% and 80%27,28.

Cervical Biopsy in Pregnancy
Although no evidence exists that performing a

cervical biopsy of the pregnant patient is at higher
risk compared to the non-pregnant patient29,30,
concerns over excessive or uncontrollable bleed-
ing from the hyperemic and congested pregnant
cervix, prevent many physicians from performing
biopsies in such cases4,24. Actually, biopsies are
only indicated when the results could potentially
impact the patient’s management options, such as
lesions colposcopically suspicious for invasive
cancer31. Some authors suggested to perform
biopsies in the second trimester to avoid the po-
tential association of the procedure with a sponta-
neous, unrelated, miscarriage, while others con-
sidered the use of a stiff brush as a biopsy substi-
tute for a less invasive diagnosis32. To prevent ex-
cessive bleeding after biopsy has been taken, it is
recommended to apply a prolonged pressure with
a large swab and, in selected situations when
bleeding persists, the use of a hemostatic prepara-
tion (e.g. Monsel’s paste or silver nitrate) may be
safely considered, taking care to use the smallest
effective quantity because of the caustic effect of
these substances. If bleeding is significantly ex-
cessive or still uncontrollable, electrosurgical
cautery, fine suture or vaginal packing may be

tion of the cervix, and vaginal walls protrusion
may determine objective limitations to colposcop-
ic subjective interpretation. Moreover, copious
thick mucus production is frequently observed,
making the complete visualization of the cervix
around the external os more difficult. It is impor-
tant to use the largest (in width and depth) specu-
lum a patient can tolerate and/or a vaginal sidewall
retractor or a condom placed over the speculum
and opened at the distal tip to obtain the optimal
visualization. Cervical mucus is usually thick,
opaque and tenacious and, sometimes, twisting it
around a dry cotton swab may be useful. Despite
these changes may markedly distort colposcopic
findings, several authors suggested that the colpo-
scopic appearance of cervical dysplasia do not ap-
preciably differ between pregnant and non-preg-
nant women. Differently, other authors reported
that pregnancy-induced modifications can overes-
timate the colposcopic lesion severity22,23. As mat-
ter of fact, as pregnancy progresses, decidualiza-
tion of the stroma often becomes prominent, col-
poscopically appearing as densely aceto-whiten-
ing plaque-like lesions with spidery superficial
blood vessels, often creating ring shaped aceto-
whitening decidualized area surrounding normal
capillaries, which causes a “starry sky” appear-
ance. Also, the development of active immature
metaplasia can promote thin aceto-whitening areas
with fine mosaic and punctuation vessels, making
these aspects particularly difficult to the unexperi-
enced colposcopist to be distinguished from low
grade intraepithelial lesions (LSIL).

If the colposcopic evaluation is unsatisfactory
early in the gestation, it should be repeated in the
second trimester22 when a complete eversion of
the SCJ and TZ are more likely to be detected. A
ring forceps may be used in place of an endocer-
vical speculum to dilate the external os and reach
a complete visualization of the endocervical
canal. If the TZ cannot be still entirely visualized,
the risk of complications associated with a diag-
nostic conization must be balanced against the
likelihood of an underlying malignancy5.

Cervical Cytological and Pathological
Changes

Several factors can complicate the sampling
and analysis of cervical cytology in pregnancy.
As regards cervical cytological sampling, some
clinicians may be concerned about the use of the
cytobrush for the Pap test collection. It was al-
ready previously reported that no difference in
complications (including bleeding and sponta-
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Negative Pap Test with Positive
HPV-DNA Testing

Although HPV-DNA testing is usually per-
formed only in the presence of atypical squamous
cells of undetermined significance (ASC-US),
there are some programs that perform high risk
HPV-DNA testing in combination with the Pap
smear in all women over 30 years of age (co-test-
ing screening)11,42,43. Thus, it may happen a
woman having a normal Pap test with a positive
high risk HPV; it was reported that in this case the
probability to have CIN2 or higher lesions is 4%44

and usually women with such findings have only a
transient HPV infections. The ASCCP recom-
mends that non pregnant women with positive
high risk HPV and negative Pap smear being fol-
lowed up with repeat co-testing at 12 months; for
pregnant women, it is reasonable to undergo a re-
peat co-testing at 6 week post partum visit7,31.

ASC-US and LSIL Cytology
According to the ASCCP guidelines, col-

poscopy is deferred until 6 weeks postpartum in
women with LSIL cytology31, as these abnormal-
ities are very likely to regress spontaneously and
very unlikely to harbor an occult invasive malig-
nancy. Fader et al45 reported 86% of postpartum
regression of LSIL lesions diagnosed during
pregnancy, with no case of invasive cancer identi-
fied. Another study37 found that 62% of patients
with antepartum LSIL cytology had disease re-
gression after delivery, 32% had persistent LSIL,
and only 6% had progression to HSIL; no pro-
gression to invasive cancer occurred during preg-
nancy. However, colposcopy is reasonable for
women with persistent dysplasia or who may not
have easy access to health care facilities after
pregnancy. The risk of cancer is relatively low
among pregnant women with ASC-US, as it is
demonstrated for non-pregnant patients, and the
likelihood of finding an invasive lesion following
either antepartum or postpartum biopsy is less
than 1%. Of note, although HSILs may be diag-
nosed in up to 17% of patients with ASC-US Pap
smears, some studies have found that antepartum
colposcopic evaluation does not add prognostic
significance to management46. Thus, colposcopy
is recommended only in case of atypical squa-
mous cells favoring high grade lesions (ASC-H).
In the other cases, in presence of an ASC-US Pap
smear, is recommended the use of the HPV triage
in women older than 20 years of age, because of
its higher sensitivity than the Pap smear in detect-
ing high grade cervical intraepithelial lesions

considered. Despite these possible complications,
adverse effects are unlikely to happen5. However,
it should be cautioned that endocervical curettage
(ECC) is strongly contraindicated in pregnant pa-
tients31.

Natural History of CIN in Pregnancy
As far as it concerns the natural history of CIN

in pregnancy, it has been diffusely demonstrated
that the progression to invasive carcinoma is ex-
tremely rare, occurring between the 0% and the
0.4% of cases; thus, most of the intraepithelial
dysplastic lesions remain stable or regress. In
fact, spontaneous regression occurs from 48% to
70% of HSIL or CIN2-3 lesions33-36. Whether the
delivery mode can affect the possibility of re-
gression of dysplastic lesions remain is contro-
versial33,36-39. Ahdoot et al35 reported a sponta-
neous regression in 60% of women with HSIL
who had a vaginal delivery, whereas none of the
patients who delivered by cesarean section
showed regression. Inconsistently, Yost et al33

found an overall regression of HSIL lesions in
70% of patients, independently from the mode of
delivery. It has been speculated that the cervical
trauma occurring during second and third stage
of labour and during delivery can lead to an in-
flammatory reaction in the cervix epithelium
which can promote repair mechanisms. Another
theory advocates the transient ischemic changes
occurring to cervical tissues during ripening as
responsible of lesions regressions. For these evi-
dences, the present indications for delivery in
women with intraepithelial cervical lesions do
not comprise elective cesarean section for non-
obstetrical indications.

Management of Abnormal Pap Test Results
Indications for colposcopic examination are

similar for pregnant and non-pregnant women. In
2013, the American Society of Colposcopy and
Cervical Pathology (ASCCP) published the re-
vised 2006 Consensus for the Management ofAb-
normal Cervical Cancer Screening Tests and Can-
cer Precursors; in this update, pregnancy is con-
sidered a particular condition and detailed recom-
mendations are presented31,40,41. Actually, the cur-
rent consensus recommendations reflect an over-
all conservative approach to abnormal Pap smear
in the absence of a frankly invasive cancer during
pregnancy. In general, when invasive cancer can
be excluded, all procedures, both diagnostic and
therapeutic are deferred after delivery41.
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(CIN2-3)47,48. Women who are high-risk HPV
positive should undergo colposcopy 6 week post
partum, while high-risk HPV negative women
can be followed up with cytology at 6 weeks
postpartum31,49.

Atypical Glandular cells (AGC),
Adenocarcinoma in Situ (AIS) and HSIL

Colposcopy is the procedure of choice in the
triage of HSIL, AGC and AIS conditions during
pregnancy, and pivotal in directing cervical biop-
sies of suspicious lesions. Because of the cervi-
cal changes in pregnancy, colposcopy could be
challenging and should be performed by experi-
enced clinicians who are familiar with pregnan-
cy-induced cervical changes. Cervical biopsies
during pregnancy are recommended in women
with persistent untreated dysplasia or significa-
tive risk factors for persistent dysplasia or pro-
gressive disease, such as smoking, immunosup-
pression or noncompliance, or in case of lesions
colposcopically suspicious for invasive cancer.
Economos et al22 reported 95% of concordance
between the directed biopsy and the colposcopic
impression. However, following biopsy, 54% of
normal colposcopic findings turned out to be
CIN1-2 and 14% of CIN1 colposcopic impres-
sions turned out to be CIN3. Despite this, such
discrepancies would not have led to major modi-
fications in the management of cervical lesions,
essentially because the mainstay of management
of cervical dysplasia during pregnancy is obser-
vation, with the exception of suspected or con-
firmed invasive cancer. As already stated, a re-
gression rate of 68% and 70% for CIN2 and
CIN3 lesions respectively was reported33. Only
in 7% of cases a progression from CIN2 to CIN3
on postpartum evaluation was observed; no CIN
lesions progressed to invasive cancer. Thus, in
case of a colposcopic impression of CIN2-3,
biopsies or repeated colposcopy may be deferred
in the postpartum as these lesions demonstrate a
regression chance of 35% within the first year af-
ter pregnancy and are unlikely to progress, with
a risk of invasive carcinoma of 0.45-1/1000 live
births45. Patients with a histological diagnosis of
CIN2 or 3 may be followed with repeated col-
poscopy at intervals no shorter than 12 weeks5.
Pregnant women with cytological HSIL who are
not diagnosed a CIN 2-3 should undergo revalu-
ation with cytology or colposcopy at least 6
weeks postpartum. However, this reccomenda-
tion is based on expert opinion without strong
evidence to support it5, and repeated colposcopy
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every 12 weeks during pregnancy is an accept-
able option31. Finally, it should be considered
that, although the approach to the management
of CIN in pregnancy is conservative, it is impor-
tant that these patients will be reassessed in the
postpartum, without stopping medical checks. A
study demonstrated the importance of a postpar-
tum follow up in pregnant women with a diagno-
sis of HSIL; 28 women with HSIL on a first
trimester antepartum cytology were followed
with colposcopy and biopsy 6 to 8 weeks post
partum36. HSILs persisted in 89% of patients and
microinvasive disease was found in 11% of
women. These data also support why in case of
patients who could not follow controls and med-
ical care after pregnancy colposcopy and biopsy
may be performed before delivery. As concerns
AGC results, they are relatively rare and fre-
quently caused by benign conditions, such as re-
active changes and polyps. Despite this, it is not
uncommon for AGC to be associated with signif-
icant underlying neoplastic conditions, including
adenocarcinomas of the cervix, endometrium,
ovary, and fallopian tubes. Several series in non-
pregnant patients have reported that 9-38% of
AGC underlying CIN2-3, AIS or cancer and 3-
17% invasive cancer50-53. CIN is the most fre-
quent significant finding identified in women
with AGC54, while malignancies are less com-
mon in women under 35 years of age than in old-
er women44, and pregnancy does not appear to
change the underlying associations between
AGC and gynecologic neoplasia31. Definitely,
colposcopy is recommended for pregnant
women with AGC and AIS; however, differently
from non-pregnant patients, endocervical curet-
tage is considered as unacceptable31.

Cervical Treatments
The only accepted indication for therapy of cer-

vical dysplasia in a pregnant women is the exclu-
sion of an invasive cancer31. As matter of fact, dif-
ferent meta-analysis showed an increased risk of
adverse obstetric outcomes after conservative
treatment for CIN. The causes remain unclear and
may include anatomical changes, abnormal heal-
ing of the cervix, immunological factors and alter-
ation of the cervicovaginal flora55,56.

Large Loop Excision of the Transformation
Zone (LLETZ)

Several authors reported that the depth of the
cone of removed cervical tissue during a Large
Loop Excision of the Transformation Zone
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suggest that a high-risk HPV cervical infection
detected in pregnancy is a risk factor for preterm
birth and that cervical cytology is an effective tool
for screening women during pregnancy and also
for predicting pregnancy outcome. Other authors
reported that women with cervical cancer, but not
with CIN, where at higher risk of delivering pre-
maturely. They also did not find any correlation
between CIN or cervical cancer and increased risk
of IUGR, PPROM and intrauterine death. Howev-
er, it is not known what proportion of women had
undergone any kind of treatment for CIN9. Anoth-
er study71 compared the prevalence of HPV detec-
tion in placentas from women with spontaneous
abortions (occurred between the 6th and the 16th

week of pregnancy) and from a control group of
women after delivery at term; results from this ex-
perience did not reveal any significant difference
between the two groups. In this regard, the only
evidence-based obstetrical complication correlat-
ed with the presence and treatment of a CIN in
pregnancy is represented by a significant increase
in preterm deliveries in patients treated with a
deep cone excision72,73.

Conclusions

Cervical cancer is demonstrated to be the most
frequently diagnosed cancer during pregnancy.
The finding of an abnormal cytology is as high in
frequency as it is detected in non-pregnant condi-
tions. Moreover, the rate of high-risk HPV types
identified in pregnant women is comparable to
what is found in gynecological practice. In con-
sideration of the evidence that the present mean
age at the first pregnancy is in the range of 30-32
yrs., the occurrence of a CIN diagnosis in preg-
nancy is a common observation. This aspect un-
derlines the importance of cervical cytological
screening in the antenatal care or at initial obstet-
rical consultation for pregnancy. Also, pregnancy
promotes structural and morphological changes at
the level of the cervical tissues which can make
particularly challenging the correct interpretation
of cytologic, histologic, and colposcopic findings,
requiring management by experienced physi-
cians. The progression rate of dysplastic lesions of
the cervix in pregnancy is very low and the risk of
invasive cancer almost insignificant. This evi-
dence indicates a more conservative approach
compared to the non-pregnant woman, reserving
surgical treatment only in case of strong suspicion
or certainty of cervical cancer. A simplified man-

(LLETZ) predicts the degree of prematurity at
birth, particularly if it exceeds 10-12 mm57-59.
However, other studies suggested that despite dif-
ferent degrees of shortening of the residual cervi-
cal length, LLETZ does not appear to predispose
to patients’ obstetrical complications (including
preterm delivery) in a subsequent pregnancy60-64.
Shanbhag e al65 evaluated the risk of spontaneous
preterm labor and Premature Preterm Rupture of
Membranes (PPROM) in CIN3 patients, compar-
ing the obstetrical outcome between women who
had an excisional procedure and those with no
treatments. The authors found that the rate of
preterm delivery was 12% and 15% in the two
groups respectively, without any statistically sig-
nificant difference. Despite LLETZ can also be
performed in pregnancy with a reasonable degree
of maternal safety, according to the most recent
ASCCP Consensus Guidelines31, it should be only
indicated in a diagnostic fashion, and for this with
minimal cervical reduction, for patients in whom
invasive disease is strongly suspected at col-
poscopy or confirmed with biopsy.

Cold Knife Conization
Cold knife cervical conization has been associ-

ated with heavy vaginal bleeding in 5-15% of
pregnant patients66,67 and with spontaneous abor-
tion in more than 25% of cases7. A recurrent CIN1
secondary to a smaller than usual excision has
been reported in 50% of cases68,69. A significant
reduction in the mean gestational age at delivery
(38.23 ± 2.51 weeks vs. 39.15 ± 1.56 weeks) was
observed, together with a higher rate of premature
rupture of the membranes, premature onset of la-
bor, premature delivery and neonatal hospitaliza-
tion in patients with history of conization68. More-
over, newborns from women who had cervical
conservative surgery had a significantly lower
weight and size at birth than those of the control
group: these children were also more frequently
admitted in the neonatal intensive care unit10. For
all these considerations, and according to the pre-
sent indications for treatment of CIN in pregnan-
cy, cold knife should no longer be indicated and
performed.

Complications
A review of 2,480 cases during and 11 years

observation period revealed significant correla-
tions between the presence of high-risk human pa-
pillomavirus HPV-DNA and preterm births and
placental abnormalities70. These results seem to
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Figure 1. Simplified algorythm of clinical management (*for detailed and specific situations see text and reference 41).
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age with the California cancer registry. Am J Ob-
stet Gynecol 2003; 189: 1128-1135.

4) MORIMURA Y, FUJIMORI K, SOEDA S, HASHIMOTO T,
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Sci 2002; 48: 27-37.
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Am 2008; 35: 645-658.
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comes in cervical cancer screening: a population-
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113.
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in pregnancy. Part 1: screening and management
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ment of cervical carcinomas. Int J Gynaecol Ob-
stet 2002; 78: 79-91.
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agement algorithm is illustrated in Figure 1. In
clinical practice, once invasive cervical cancer has
been excluded by colposcopy and/or targeted
biopsy, every adjunctive procedure, either diag-
nostic or therapeutic, should be deferred after de-
livery.

–––––––––––––––––-––––
Conflict of Interest
The Authors declare that there are no conflicts of interest.

References

1) HAAS JF. Pregnancy in association with a newly
diagnosed cancer: a population-based epidemi-
ologic assessment. Int J Cancer 1984; 34: 229-
235.

2) LUTZ MH, UNDERWOOD PB JR, ROZIER JC, PUTNEY FW.
Genital malignancy in pregnancy. Am J Obstet Gy-
necol 1977; 129: 536-542.

3) SMITH LH, DANIELSEN B, ALLEN ME, CRESS R. Cancer
associated with obstetric delivery: Results of link-



M. Origoni, S. Salvatore, A. Perino, G. Cucinella, M. Candiani

squamous intraepithelial lesions diagnosed during
pregnancy. J Low Gen Tract Dis 2012; 16: 34-38.

22) ECONOMOS K, PEREZ VERIDIANO N, DELKE I, COLLADO

ML, TANCER ML. Abnormal cervical cytology in
pregnancy: a 17-year experience. Obstet Gynecol
1993; 81: 915-918.

23) BENEDET JL, SELKE PA, NICKERSON KG. Colposcopic
evaluation of abnormal Papanicolaou smears in
pregnancy. Am J Obstet Gynecol 1987; 157: 932-
937.

24) STILLSON T, KNIGHT AL, ELSWICK JR RK. The effective-
ness and safety of two cervical cytologic tech-
niques during pregnancy. J Fam Pract 1997; 45:
159-163.

25) CONNOLLY TP, EVANS AC. Atypical Papanicolaou
smear in pregnancy. Clin Med Res 2005; 3: 13-18.

26) COLEMAN CA. Evaluation and management of ab-
normal cervical cytology during pregnancy. Clin
Obstet Gynecol 2013; 56: 51-54.

27) SHERMAN ME, SCHIFFMAN M, HERRERO R, KELLY D, BRAT-
TI C, MANGO LJ, ALFARO M. HUTCHINSON ML, MENA F,
HILDESHEIM A, MORALES J, GREENBERG MD, BALMACEDA

I, LORINCS AT. Performance of a semiautomated Pa-
panicolaou smear screening system: results of a
population-based study conducted in Guanacaste,
Costa Rica Cancer 1998; 84: 273-280.

28) JAIN AG, HIGGINS RV, BOYLE MJ.Management of low-
grade squamous intraepithelial lesions during
pregnancy. Am J Obstet Gynecol 1997; 177: 298-
302.

29) MICHAEL CW, ESFAHANI FM. Pregnancy-related
changes: a retrospective review of 278 cervical
smears. Diagn Cytopathol 1997; 17: 99-107.

30) BALDAUF JJ, DREYFUS M, GAO J, RITTER J, PHILIPPE E.
Management of pregnant women with abnormal
cervical smears. A series of 146 patients. J Gy-
necol Obstet Biol Reprod 1996; 25: 582-587.

31) WRIGHT JR TC, MASSAD LS, DUNTON CJ, SPITZER M,
WILKINSON EJ, SOLOMON D. 2006 ASCCP-Spon-
sored Consensus Conference. 2006 consensus
guidelines for the management of women with ab-
normal cervical screening tests. Am J Obstet Gy-
necol 2007; 197: 346-355.

32) LIEBERMAN RW, HENRY MR, LASKIN WB, WALENGA J,
BUCKNER SB, O’CONNOR DM. Colposcopy in preg-
nancy: directed brush cytology compared with cer-
vical biopsy. Obstet Gynecol 1999; 94: 198-203.

33) YOST NP, SANTOSO JT, MCINTIRE DD, ILIYA FA. Postpar-
tum regression rates of antepartum cervical in-
traepithelial neoplasia II and III lesions. Obstet Gy-
necol 1999; 93: 359-362.

34) PARASKEVAIDIS E, KOLIOPOULOS G, KALANTARIDOU S, PAP-
PA L, NAVROZOGLOU I, K. ZIKOPOULOS, LOLIS DE. Man-
agement and evolution of cervical intraepithelial
neoplasia during pregnancy and postpartum.Eur J
Obstet Gynecol Reprod Biol 2002; 104: 67-69.

35) AHDOOT D, VAN NOSTRAND KM, NGUYEN NJ, TEWARI

DS, KURASAKI T, DISAIA PJ, ROSE GS. The effect of
route of delivery on regression of abnormal cervi-
cal cytologic findings in the postpartum period. Am
J Obstet Gynecol 1998; 178: 1116-1120.

neoplasia and cervical cancer in pregnancy: A
population-based study on 8.8 million births. Arch
Gynecol Obstet 2013; 287: 245-250.

10) HACKER NF, BEREK JS, LAGASSE LD, CHARLES EH, SAVAGE
EW, MOORE JG. Carcinoma of the cervix associated
with pregnancy. Obstet Gynecol 1982; 59: 735-
746.

11) CUSCHIERI KS, CUBIE HA, WHITLEY MW, GILKISON G,
ARENDS MJ, GRAHAM C, MCGOOGAN E. Persistent
high risk HPV infection associated with develop-
ment of cervical neoplasia in a prospective popu-
lation study. J Clin Pathol 2005; 58: 946-950.

12) DALRYMPLE JL, GILBERT WM, LEISEROWITZ GS, CRESS R,
XING G, DANIELSEN B, SMITH LH. Pregnancy-associ-
ated cervical cancer: obstetric outcomes. J Mat
Fetal Neonatal Med 2005; 17: 269-276.

13) SCREENING FOR CERVICAL CANCER. Topic page. January
2003. U.S. Preventive service task force. Agency
for Healthcare Research and Quality. Rockville,
MD. Available at: http://www.ahrq.gov/clinic/usp-
stf/uspscerv.htm.

14) UBERTI-FOPPA C, ORIGONI M, MAILLARD M, FERRARI D,
CIUFFREDA D, MASTRORILLI E, LAZZARIN A, LILLO F. Eval-
uation of the detection of human papillomavirus
genotypes in cervical specimens by hybrid capture
as screening for precancerous lesions in HIV-pos-
itive women. J Med Virol 1998; 56: 133-137.

15) ORIGONI M, STEFANI C, GELARDI C, CARMINATI G, SALVA-
TORE S, CANDIANI M. Worsening immunodeficiency
correlates with increasing frequency of HPV-corre-
lated cervical intraepithelial lesions in HIV-infected
women. It J Gynaecol Obstet 2012; 24: 174-180.

16) SERESINI S, ORIGONI M, CAPUTO L, LILLO F, LONGHI R,
VANTINI S, PAGANONI AM, PROTTI MP. CD4+ T cells
against human papillomavirus-18 E7 in patients
with high-grade cervical lesions associate with the
absence of the virus in the cervix. Immunology
2010; 131: 89-98.

17) SERESINI S, ORIGONI M, LILLO F, CAPUTO L, PAGANONI

AM, VANTINI S, PROTTI MP. IFN-γ produced by human
papilloma virus-18 E6-specific CD4 + T cells pre-
dicts the clinical outcome after surgery in patients
with high-grade cervical lesions. J Immunol 2007;
17910: 7176-7183.

18) ORIGONI M, STEFANI C, DELL’ANTONIO G, CARMINATI G,
PARMA M, CANDIANI M. Cervical Human papillo-
mavirus in transplanted Italian women: A long-
term prospective follow-up study. J Clin Virol 2011;
51: 246-250.

19) FIFE KH, KATZ BP, ROUSH J. Cancer-associated hu-
man papillomavirus types are selectively in-
creased in the cervix of women in the first
trimester of pregnancy. Am J Obstet Gynecol
1996; 174: 1487-1452.

20) JENSEN KE, SCHMIEDEL S, NORRILD B, FREDERIKSEN K, IFT-
NER T, KJAER SK. Parity as a cofactor for high-grade
cervical disease among women with persistent hu-
man papillomavirus infection: a 13-year follow-up.
Br J Cancer 2013; 108: 234-239.

21) CUBO-ABERT M, CENTENO-MEDIAVILLA C, FRANCO-ZABALA
P. Risk factors for progression or persistence of

858



Cervical Intraepithelial Neoplasia (CIN) in pregnancy: the state of the art

859

(ASCUS) cytology. Eur J Clin Microbiol Infect Dis
2012; 31: 2401-2406.

48) ORIGONI M, CARMINATI G, SIDERI M, CLEMENTI M, ROLLA

S, CANDIANI M. “Low-grade positivity” of HPV viral
load after atypical squamous cells of undeter-
mined significance (ASC-US) cytology identifies
women at low-risk for cervical intraepithelial neo-
plasia grade 2 and 3. Eur J Gynaecol Oncol. 2012;
33: 261-264.

49) WRIGHT JR TC, MASSAD LS, DUNTON CJ, SPITZER M,
WILKINSON EJ, SOLOMON D. 2006 American Soci-
ety for Colposcopy and Cervical Pathology-
sponsored Consensus Conference. 2006 con-
sensus guidel ines for the management of
women with cervical intraepithelial neoplasia or
adenocarcinoma in situ. Am J Obstet Gynecol
2007; 197: 340-345.

50) KE. SHARPLESS, PF. SCHNATZ, S. MANDAVILLI, JF. GREENE,
JI. SOROSKY. Dysplasia associated with atypical
glandular cells on cervical cytology. Obstet Gy-
necol 2005; 105: 494-500.

51) DE SIMONE CP, DAY ME, TOVAR MM, DIETRICH 3RD CS,
EASTHAM ML, MODESITT SC. Rate of pathology from
atypical glandular cell Pap tests classified by the
Bethesda 2001 nomenclature. Obstet Gynecol
2006; 107: 1285-1291.

52) TAM KF, CHEUNG AN, LIU KL, NG TY, PUN TC, CHAN

YM, WONG LC, NGAN HY. A retrospective review on
atypical glandular cells of undetermined signifi-
cance (AGUS) using the Bethesda 2001 classifi-
cation. Gynecol Oncol 2003; 91: 603-607.

53) DERCHAIN SF, RABELO-SANTOS SH, SARIAN LO, ZEFERI-
NO LC. Human papillomavirus DNA detection
and histological findings in women referred for
atypical glandular cells or adenocarcinoma in
situ in their Pap smears. Gynecol Oncol 2004;
95: 618-623.

54) DIAZ-MONTES TP, FARINOLA MA, ZAHURAK ML, BRISTOW

RE, ROSENTHAL DL. Clinical utility of atypical glandu-
lar cells (AGC) classification: cytohistologic com-
parison and relationship to HPV results. Gynecol
Oncol 2007; 104: 366-371.

55) FOUNTA C, ARBYN M, VALASOULIS G, KYRGIOU M, TSILI A,
MARTIN-HIRSCH P, DALKALITSIS N, KARAKITSOS P, KASSANOS

D, PRENDIVILLE W, LOUFOPOULOS A, PARASKEVAIDIS E.
Proportion of excision and cervical healing after
large loop excision of the transformation zone for
cervical intraepithelial neoplasia. BJOG 2010; 117:
1468-1474.

56) PHADNIS SV, ATILADE A, BOWRING J, KYRGIOU M, YOUNG

MP, EVANS H, PARASKEVAIDIS E, WALKER P. Regenera-
tion of cervix after excisional treatment for cervical
intraepithelial neoplasia: a study of collagen distri-
bution. BJOG 2011; 118: 1585-1591.

57) KYRGIOU M, ARBYN M, MARTIN-HIRSCH P, PARASKEVAIDIS
E. Increased risk of preterm birth after treatment
for CIN. Br Med J 2012; 345: e5847.

58) RICCIOTTI HA, CALAYAG PT, ABBOTT J, LUDMIR J. Obstet-
ric outcome after failed termination of pregnancy--
a report of two cases. Am J Obstet Gynecol 1995;
173: 1619-1620.

36) COPPOLILLO EF, DE RUDA VEGA HM, BRIZUELA J, ELISETH
MC, BARATA A, PERAZZI BE. High-grade cervical neo-
plasia during pregnancy: diagnosis, management
and postpartum findings. Acta Obstet Gynecol
Scand 2013; 92: 293-297.

37) KAPLAN KJ, DAINTY LA, DOLINSKY B, ROSE GS, CARLSON

J, MCHALE M, ELKAS JC. Prognosis and recurrence
risk for patients with cervical squamous intraep-
ithelial lesions diagnosed during pregnancy. Can-
cer 2004; 102: 228-232.

38) BRINTON LA, REEVES WC, BRENES MM, HERRERO R, DE

BRITTON RC, GAITAN E, TENORIO F, GARCIA M, RAWLS

WE. Parity as a risk factor for cervical cancer. Am J
Epidemiol 1989; 130: 486-496.

39) KANESHIRO BE, ACOBA JD, HOLZMAN J, WACHI K, CAR-
NEY ME. Effect of delivery route on natural history
of cervical dysplasia. Am J Obstet Gynecol 2005;
192: 1452-1454.

40) FREGA A, SCIRPA P, COROSU R, VERRICO M, SCARCIGLIA
ML, PRIMIERI MR, PALAZZO A, IACOVELLI R, MOSCARINI M.
Clinical management and follow-up of squamous
intraepithelial cervical lesions during pregnancy
and postpartum. Anticancer Res 2007; 27: 2743-
2746.

41) MASSAD LS, EINSTEIN MH, HUH WK, KATKI HA, KINNEY
WK, SCHIFFMAN M, SOLOMON D, WENTZENSEN N, LAW-
SON HW. 2012 Updated Consensus Guidelines for
the Management Of Abnormal Cervical Cancer
Screening Tests And Cancers Precursors. J Low
Gen Tract Dis 2013; 17: S1-S27.

42) ASCUS-LSIL TRIAGE STUDY (ALTS) GROUP. Results of a
randomized trial on the management of cytology
interpretations of atypical squamous cells of unde-
termined significance. Am J Obstet Gynecol 2003;
188: 1383-1392.

43) ORIGONI M, CRISTOFORONI P, COSTA S, MARIANI L, SCIRPA
P, LORINCZ A, SIDERI M. HPV-DNA testing for cervical
cancer precursors: from evidence to clinical prac-
tice. Ecancermedicalscience. 2012; 6: 258. doi:
10.3332/ecancer.2012.258.

44) CLAVEL C, MASURE M, BORY JP, PUTAUD I, MANGEONJEAN

C, LORENZATO M, NAZEYROLLAS P, GABRIEL R, QUEREUX

C, BIREMBAUT P. Human papillomavirus testing in pri-
mary screening for the detection of high-grade cer-
vical lesions: a study of 7932 women. Br J Cancer
2001; 84: 1616-1623.

45) FADER AN, ALWARD EK, NIEDERHAUSER A, CHIRICO C,
LESNOCK JL, ZWIESLER DJ, GUIDO RS, LOFGREN DJ,
GOLD MA, MOORE KN. Cervical dysplasia in preg-
nancy: a multi-institutional evaluation. Am J Obstet
Gynecol 2010; 203: 113.e1-6.

46) DUNN TS, BAJAJ JE, STAMM CA, BEATY B. Manage-
ment of the minimally abnormal papanicolaou
smear in pregnancy. J Low Genit Tract Dis 2001;
5: 133-137.

47) M. ORIGONI, G. CARMINATI, S. ROLLA, M. CLEMENTI, M.
SIDERI, M.T. SANDRI, M. CANDIANI. Human papillo-
mavirus viral load expressed as relative light units
(RLU) correlates with the presence and grade of
preneoplastic lesions of the uterine cervix in atypi-
cal squamous cells of undetermined significance



860

59) CRUICKSHANK ME, FLANNELLY G, CAMPBELL DM, KITCH-
ENER HC. Fertility and pregnancy outcome follow-
ing large loop excision of the cervical transforma-
tion zone. Br J Obstet Gynaecol 1995; 102: 467-
470.

60) FERENCZY A, CHOUKROUN D, FALCONE T, FRANCO. E The
effect of cervical loop electrosurgical excision on
subsequent pregnancy outcome: North American
experience. Am J Obstet Gynecol 1995; 172:
1246-1250.

61) PARASKEVAIDIS E, KOLIOPOULOS G, LOLIS E, PAPANIKOU E,
MALAMOU-MITSI V, AGNANTIS NJ. Delivery outcomes
following loop electrosurgical excision procedure
for microinvasive (FIGO stage IA1) cervical can-
cer. Gynecol Oncol 2002; 86: 10-13.

62) TSENG CJ, SOONG YK, LIANG CC, HSUEH S. Loop exci-
sion for cervical intraepithelial neoplasia. J Formos
Med Assoc 1992; 91: 1059-1063.

63) KYRGIOU M, KOLIOPOULOS G, MARTIN-HIRSCH P, ARBYN

M, PRENDIVILLE W, PARASKEVAIDIS E. Obstetric out-
comes after conservative treatment for intraep-
ithelial or early invasive cervical lesions: system-
atic review and meta-analysis. Lancet 2006; 367:
489-498.

64) NOEHR B, JENSEN A, FREDERIKSEN K, TABOR A, KJAER SK.
Depth of cervical cone removed by loop electro-
surgical excision procedure and subsequent risk
of spontaneous preterm delivery. Obstet Gynecol
2009; 114: 1232-1238.

65) SHANBHAG S, CLARK H, TIMMARAJU V, BHATTACHARYA S,
CRUICKSHANK M. Pregnancy outcome after treat-
ment for cervical intraepithelial neoplasia. Obstet
Gynecol 2009; 114: 727-735.

66) AVERETTE HE, NASSER N, YANKOW SL, LITTLE WA. Cer-
vical conization in pregnancy. Analysis of 180 op-
erations. Am J Obstet Gynecol 1970; 106: 543-
549.

67) HANNIGAN EV, WHITEHOUSE 3RD HH, ATKINSON WD,
BECKER SN. Cone biopsy during pregnancy. Obstet
Gynecol 1982; 60: 450-455.

68) VAN HENTENRYCK M, NOEL JC, SIMON P. Obstetric and
neonatal outcome after surgical treatment of cervi-
cal dysplasia. Eur J Obstet Gynecol Reprod Biol
2012; 162: 16-20.

69) DISAIA PCW. Clinical Gynecoloical Oncology. St
Louis (MO); Mosby Inc 2002.

70) ZUO Z, GOEL S. CARTER JE. Association of cervical
cytology and HPV DNA status during pregnancy
with placental abnormalities and preterm birth. Am
J Clin Pathol 2011; 136: 260-265.

71) SKOCZY SKI M, GO DZICKA-JÓZEFIAK A, KWA NIEWSKA A.
PREVALENCE of human papillomavirus in sponta-
neously aborted products of conception. Acta Ob-
stet Gynecol Scand 2011; 90: 1402-1405.

72) KHALID S, DIMITRIOU E, CONROY R, PARASKEVAIDIS E, KYR-
GIOU M, HARRITY C, ARBYN M, PRENDIVILLE W. The
thickness and volume of LLETZ specimens can
predict the relative risk of pregnancy-related mor-
bidity. BJOG 2012; 119: 685-691.

73) CASTANON A, BROCKLEHURST P, EVANS H, PEEBLES D,
SINGH N, WALKER P, PATNICK J, SASIENI P, PACT STUDY
GROUP. Risk of preterm birth after treatment for cer-
vical intraepithelial neoplasia among women at-
tending colposcopy in England: retrospective-
prospective cohort study. Br Med J 2012; 16;
345:e5174. doi: 10.1136/bmj.e5174.

M. Origoni, S. Salvatore, A. Perino, G. Cucinella, M. Candiani


