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NCOLOGY

ervical neoplasia in pregnancy. Part 1: screening
nd management of preinvasive disease

ark I. Hunter, MD; Bradley J. Monk, MD; Krishnansu S. Tewari, MD
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ne percent of the population of
child-bearing women screened an-

ually for cervical cancer will be diag-
osed with cervical intraepithelial neo-
lasia (CIN).1 Among the 4 million
omen who become pregnant each year

n the United States,2 between 2% and
% (ie, 80,000-320,000) will have an ab-
ormal Papanicolaou test during preg-
ancy.3-5 Cervical neoplasia (including
arcinoma in situ and invasive carci-
oma) is estimated to complicate 1.5 to
2 of every 100,000 pregnancies.6-8 To
stablish protocols for cervical cancer
creening and the treatment of cervical
ntraepithelial neoplasia in pregnancy,
e reviewed recently published guide-

ines9-12 and prepared an algorithm spe-
ific to the management of CIN in preg-
ancy. The evaluation and management
f invasive cervical cancer in pregnancy
ill be discussed in a separate article.

creening and cervical
ytology in pregnancy
heoretically, patients may present for

heir first prenatal visit having begun in-
ercourse within the last 3 years, or they

ay have had several consecutive nor-
al Papanicolaou tests, making them el-

gible to extend the Papanicolaou test in-
erval. Younger mothers and those with
igher parity are known to have higher

rom the Division of Gynecologic Oncology,
epartment of Obstetrics and Gynecology,
niversity of California, Irvine, Irvine, CA.

eceived Feb. 3, 2008; revised March 7, 2008;
ccepted April 4, 2008.

eprints: Krishnansu Tewari, MD, Division of
ynecologic Oncology, Department of
bstetrics and Gynecology, University of
alifornia, Irvine, 101 The City Drive Building
6, Room 260, Orange, CA 92868.
tewari@uci.edu.

002-9378/$34.00
2008 Mosby, Inc. All rights reserved.
o
oi: 10.1016/j.ajog.2008.04.010
ates of human papillomavirus (HPV)
nfection.13,14 It is therefore the recom-

endation of the authors that all preg-
ant patients undergo Papanicolaou test
creening at the time of their initial pre-
atal exam.
Some clinicians may be concerned

bout the placement of a foreign object,
uch as the cytobrush, into the cervical
anal. In an attempt to evaluate alterna-
ives to this traditional sampling

ethod, 1 randomized trial compared
he cytobrush with use of a Dacron swab.
hey reported an improved yield of en-
ocervical cells for the cytobrush (96%
s 70%) without any difference in com-
lications including bleeding and spon-
aneous abortion15; thus, it is recom-

ended that the cytobrush, or
omparable combination broom, be
sed during the collection of a prenatal
apanicolaou test.
The Papanicolaou test currently has a

ensitivity for detecting high-grade cer-
ical neoplasia outside pregnancy of be-
ween 70% and 80%.16 Several factors
an complicate the sampling and analy-
is of cervical cytology in pregnancy, in-
luding the presence of a large ectropion,
requent inflammation, and the presence

Cervical cancer screening is an essential co
management of cervical intraepithelial neop
and sufficient information does not exis
approach. The American Society for Colp
published guidelines regarding the evalua
treatment of CIN in this setting. Many t
evaluation of abnormal cervical cytology a
woman, such as colposcopy, cervical biops
to the pregnant patient with important excep
gravid condition and the risk of prematu
existing consensus guidelines in screening
associated CIN. In the present review, c
screening are reviewed, and data from stud

Key words: cervical cancer, cervical neopl
f confusing decidual cells that are often i

JULY 2008 A
istaken for atypia.17-19 The decidual
ells, or Arias-Stella reaction, are large,
ypervacuolated cells with variably
taining cytoplasm and a large nucleus,
xplaining their association with false-
ositive results. However, if care is taken
o provide the cytologist with a detailed
atient history, errors should be mini-
ized. Overall, the Papanicolaou test

ppears to have demonstrated an accu-
acy in pregnancy that is equivalent to
he nonpregnant patient.3

ormal Papanicolaou test
ith or without high-risk
PV deoxyribonucleic acid
he follow-up of a normal Papanicolaou

est, obtained in the antepartum setting,
ould not differ from the nonpregnant
opulation. Consistent with the Ameri-
an Cancer Society (ACS) and the Amer-
can College of Obstetricians and Gyne-
ologists (ACOG) guidelines, patients
ho have had 3 or more normal Papani-

olaou tests and have not had a history of
ysplasia, immunodeficiency, or in
tero diethylstilbestrol exposure and are
bove the age of 30 years could poten-
ially forgo the routine postpartum Pa-
anicolaou test, to be repeated at 3 year

onent of prenatal care. The diagnosis and
ia (CIN) during pregnancy are challenging,
o allow for a definitive evidence-based
opy and Cervical Pathology has recently
of abnormal Papanicolaou tests and the

niques traditionally recommended in the
the treatment of CIN in the nonpregnant

nd electrosurgical excision, can be applied
ns. The vascular cervix associated with the
pregnancy loss mandates deviation from
cervical cancer in pregnancy and treating

ent guidelines regarding cervical cancer
of pregnant populations are summarized.

, management, pregnancy
mp
las
t t
osc
tion
ech
nd
y, a
tio
re
for
urr
ies

asia
ntervals.
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At present, there are no randomized
ontrolled trials from which to establish
vidence-based guidelines on the rou-
ine use of postpartum Papanicolaou
ests. One randomized trial evaluated the
se of the postpartum Papanicolaou test
t 4, 6, or 8 weeks following delivery.20

he authors concluded that the longer
ime interval, or the 8 week interval, was
ssociated with fewer false-positive tests
s a result of decreasing inflammation. It
hould, however, be noted that many
omen have their only cytological

creening during their perinatal visits.21

s such, the authors recommend follow-
ng standard guidelines for the interval
ollowing a normal Papanicolaou test,
nless the follow-up may be compro-
ised by poor patient compliance.
Although many programs have insti-

uted reflex testing, or high-risk human
apillomavirus testing only in the presence
f atypical squamous cells of undeter-
ined significance (ASC-US), there are

ome sites that perform high-risk HPV
esting at the time of initial cytologic sam-
ling in women over 30 years of age. Thus,
ome women will fall into the category of
aving normal cervical cytology with a
ositive high-risk HPV analysis. Clavel et
l22 followed up such patients and found
hat only 4% of such women had findings
f CIN 2 or higher. This has led to the rec-
mmendation, restated in the 2006 con-
ensus guidelines, that women with nega-
ivecervical cytologyandpositivehigh-risk
PV be followed up with a repeat of both

ests at 12 months.9,11,23 Because most
omen with such findings have only tran-

ient HPV infections, it is recommended
hat pregnant women with negative cervi-
al cytology and positive high-risk HPV re-
ults undergo a repeat of both tests at the 6
eek postpartum visit.
Furthermore, many women may also

e found to have the result of a negative
apanicolaou test and negative high-risk
PV. For pregnant patients 30 years old

nd older who demonstrate this double-
egative finding, joint guidelines by the
ational Cancer Institute, the American

ociety of Colposcopy and Cervical Pa-
hology (ASCCP), and the ACS recom-

end that they undergo repeat screening
t an interval no shorter than 3 years

rom the negative result.9,11,23 t

American Journal of Obstetrics & Gynecology JU
bsence of endocervical cells
ith the expansion of the transforma-

ion zone in early pregnancy, it should be
asier to sample endocervical cells dur-
ng pregnancy. Papanicolaou tests lack-
ng endocervical cells during pregnancy
hould be repeated.24,25

iagnostic procedures
n pregnancy
lthough the timing and the indications

or cervical screening do not differ ap-
reciably between pregnant and non-
regnant patients, the management of
ytologic abnormalities can be widely di-
ergent. Such differences lie primarily in
he reluctance of most physicians to per-
orm the necessary interventions for
oth the proper diagnosis and the treat-
ent of cervical neoplasia.

olposcopy during pregnancy
ncreasing pelvic congestion during
regnancy may make the procedural
spects of colposcopy more difficult.
n increase in vaginal wall protrusion
nd wall redundancy may obscure a di-
ect line of visualization between the
olposcope and the cervix. The use of a
aginal sidewall retractor, in combina-
ion with a Graves speculum, may im-
rove cervical access. Alternatively, a
ondom with the tip removed can be
lipped over the speculum to retain the
aginal side walls. Overall, changes as-
ociated with the visual findings of the
regnant cervix may significantly con-

use the interpretation of colposcopic
esults. As such, only those with ad-
anced training and/or extensive expe-
ience should perform colposcopy on
he pregnant patient who presents with
n abnormal Papanicolaou smear.
The adequacy of a colposcopic exami-

ation in pregnancy can be further com-
romised by the common finding of an
nlarged cervix. The presence of such
ay prompt the need for multiple ma-

ipulations of both the speculum and
he colposcope to obtain a complete ex-
mination of all 4 cervical quadrants. As
n the nonpregnant state, it is necessary
o have complete visualization of the
ransformation zone. Fortunately, there
s a gradual eversion of the endocervix as

he pregnancy progresses.26 Economos p

LY 2008
t al27 reported that most patients have
uch an eversion, as to render virtually all
olposcopies adequate by 20 weeks of
estation.
Given the aforementioned cervical

hanges associated with pregnancy, it is
mperative that the visual impression
ave a proven and reliable correlation
ith histology. Some authors have sug-
ested that the changes associated with
regnancy inherently cause an artificial
verestimation of lesion severity.28

owever, 1 retrospective investigation
eported on the evaluation of 612 cyto-
ogic abnormalities in pregnancy.27 Four
undred forty-nine patients underwent
olposcopically directed biopsy, with a
orrelation of 95% to within 1 degree of
he visual impression. Colposcopic im-
ression appears be well correlated with
ntepartum biopsy, with only 1 of 867
atients demonstrating an invasive le-
ion in which the colposcopic impres-
ion was preinvasive (CIN 3).27-30

ervical biopsy
oncerns over excess bleeding, resulting

rom a pregnant and presumably hyper-
mic cervix, prevent many physicians
rom performing biopsies, in which they
ould otherwise be indicated. Such con-

erns have not been definitively con-
rmed, although they have been propa-
ated in the literature.19,31 Conversely,
everal studies have reported the liberal
se of colposcopically directed biopsies

n pregnancy.27,32-34 Although these
tudies were not designed to investigate
he use of cervical biopsy in pregnancy
pecifically, they do not report signifi-
ant bleeding complications or adverse
regnancy outcomes associated with the
rocedure.
Although bleeding is considerably less

uring the first trimester, some authors
dvocate waiting until the second tri-
ester before a biopsy is performed to

void the association of the procedure
ith a spontaneous, and likely unrelated,
iscarriage. Others still advocate the use

f a stiff brush as a biopsy substitute for a
ess invasive diagnosis.35 This technique
mploys the use of a spiral brush with
hickened bristles, which, when used to
rush a suspected cervical lesion, can

rovide a specimen that is comparable
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ith that of a punch biopsy.36 Beyond
he first trimester, cervical biopsy or stiff
rush procedure should be performed in
ny patient for whom invasive cancer
annot be reliably excluded.

ndocervical curettage
lthough there have been no random-

zed trials to evaluate the risk of endocer-
ical curettage (ECC) in pregnancy,
any authors feel that ECC is not appro-

riate when a woman is pregnant.27,37,38

ne retrospective study described the
se of ECC in the diagnosis of carcinoma

n situ in 33 pregnant patients.39 They
ound that 97% delivered at term, with
o significant difference in either the rate
f preterm delivery or the incidence of

ow birthweight, when compared with
he general population. Nonetheless,
ith an absence of well-designed trials,
CC in the pregnant patient is
nacceptable.33

anagement of cytologic
bnormalities
typical squamous cells
he likelihood of finding an invasive le-

ion following either antepartum or
ostpartum biopsy is less than 1% when
he high-risk HPV test is positive after an
SC-US Papanicolaou test. However,
igh-grade lesions may be diagnosed in
p to 1 in 5 patients with ASC-US Papa-
icolaou tests. Because there is no cur-
ent evidence that either the natural his-
ory or the prevalence of HPV infection
s altered in the pregnant state,40 the AS-
CP recommendation of managing
SC-US using HPV triage is acceptable,
hereas colposcopy should be per-

ormed for all pregnant patients with
typical squamous cells favoring high-
rade lesions.
Because serial cytology has been

hown to have a lower sensitivity than
PV testing41 and because repeating a
apanicolaou test in the third trimester
ay be impractical, it is not recom-
ended for antepartum management.
SCCP 2006 guidelines recommend
gainst the use of HPV triage in patients
ith ASC-US younger than 20 years of

ge. The guidelines allow for pregnant
omen older than 20 years with ASC-US
o be managed as the nonpregnant C
oman (ie, HPV testing by either reflex
r at a return office visit), with the excep-
ion that colposcopy may be deferred
ntil at least 6 weeks postpartum.9,11 Pa-

ients who are high-risk HPV negative
an be followed up with a Papanicolaou
est at 6 weeks postpartum. Figure 1 de-
cribes specific recommendations for the
ssessment and follow-up of the abnor-
al Papanicolaou test in pregnancy.

typical glandular cells (AGCs)
nd adenocarcinoma in situ (AIS)
n the pregnant patient, the Arias-Stella
eaction can often be misinterpreted as a
landular atypia.42,43 The Arias-Stella re-
ction was found to involve the endocer-
ical canal in 9% of hysterectomy speci-
ens obtained perigestationally.44

onsequently, Kim et al45 found only 1
arcinoma in situ in 21 patients followed
p conservatively for atypical glandular
ells in pregnancy. Furthermore,

FIGURE 1
Algorithm for the management of t
Pap smear and CIN in pregnancy

Colposcopy

ASC-H

Repeat Colp
Every Trim

Cancer* CIN III CIN II C

AGC-AIS HSIL

olposcopic
mpression

Biopsy CIN or (-)

Invasion

See Part 2
U

Colposcopy/
Postpart

GC, atypical glandular cells; AIS, adenocarcin
typical squamous intraepithelial lesion of unde
eoplasia; HR-HPV, high risk human papilloma
helial lesion; LSIL, low grade SIL.
unter. Cervical neoplasia in pregnancy. Am J Obstet Gynec
hhieng et al46 followed up 30 pregnant t
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atients and 5 postpartum patients with
GCs. Of those who underwent colpos-
opy and biopsy, 18% had high-grade
quamous intraepithelial lesions (HSIL)
nd 12% had low-grade squamous intra-
pithelial lesions (LSIL). No adenocarci-
oma or AIS was diagnosed. On follow-
p, only 2 patients were found to have
ersistent cellular atypia, 1 of which was
landular and the other squamous.
According to the 2006 ASCCP guide-

ines, the evaluation of AGCs in pregnant
omen should be identical to that recur-

ent for nonpregnant women, except
hat endocervical curettage, cold-knife
one biopsy, and endometrial biopsy are
nacceptable.10,12

quamous intraepithelial lesions
lthough pregnancy can cause physio-

ogic and visual changes in the cervix that
ay be misinterpreted as dysplasia, it
ay be presumptive to assume that cy-

abnormal
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Repeat Pap +/- HPV Postpartum

HR-HPV Testing
sitive
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esion was falsely positive. Patients with
he cervical cytology of LSIL are unlikely
o have an invasive lesion on antepartum
iopsy, with none of 287 patients dem-
nstrating such pathology.33 Some au-
hors have even suggested that it is nei-
her cost effective nor necessary to
erform colposcopy on every person
ith LSIL cytology.33

According to the 2006 ASCCP guide-
ines, colposcopy is preferred for the
onadolescent pregnant woman with
SIL, but deferring this procedure until
t least 6 weeks postpartum is also an op-
ion. For those whose initial colposcopy
s performed antenatally, provided there
s no cytological, histological, or colpo-
copically suspected CIN 2, CIN 3, or in-
asive cancer, postpartum follow-up is
ecommended. In other words, the rec-
mmended management of pregnant
omen with a histological diagnosis of
IN 1 is follow-up without any treat-
ent. For such women, additional col-

oscopic and cytological examinations
uring pregnancy are unacceptable.
There is little debate in regard to the

eed for patients with an HSIL Papani-
olaou test to undergo colposcopy. Fig-
re 2 illustrates that the majority of these
atients will have high-grade lesions on
ntepartum biopsy and that 1 in 100 will
ave an invasive lesion.30,31,49,59,69-71

urta et al47 reported on 53 patients
ith biopsy proven high-grade lesions in
regnancy. Most of these patients were
anaged conservatively, and approxi-

FIGURE 2
Antepartum biopsy results
following low-grade and high-
grade squamous intraepithelial
lesions30,31,49,59,69-71

80.0

70.0

60.0

50.0
LSIL (N=287)

P
er

ce
n

t 40.0
HSIL (N=500)

30.0

20.0

10.0

0.0
Normal CIN I CIN II/III Invasive

Biopsy Results

unter. Cervical neoplasia in pregnancy. Am J Obstet
ynecol 2008.
ately 75% of them had persistence of o

American Journal of Obstetrics & Gynecology JU
heir high-grade lesion on postpartum
iopsy. None of them had progression to

nvasive disease. Similarly, Vlahos et al48

ollowed up 78 biopsy-proven high-
rade lesions through pregnancy, with
ytology and colposcopy at 8-10 week in-
ervals. They reported regression to CIN
in 62% of patients, with no progression
o invasive disease.

The 2006 ASCCP guidelines advise all
regnant women with HSIL to undergo
olposcopy, preferably by clinicians who
re experienced in the evaluation of col-
oscopic changes induced by pregnancy.
lthough the expertise of providers may
iffer based on formal training and clin-

cal interests, it is reasonable to expect
hat members of the ASCCP and/or
hose gynecologists and gynecologic on-
ologists who have a special interest in
linical colposcopy will have accumu-
ated significant experience in the evalu-
tion and management of abnormal Pa-
anicolaou tests in pregnancy.
Biopsy of lesions suspicious for CIN 2,

IN 3, or invasive cancer is recom-
ended. Patients with a histological di-

gnosis of CIN 2 or CIN 3 may undergo
dditional colposcopic and cytologic ex-
minations at intervals no more frequent
han every 12 weeks during pregnancy.
epeat biopsy during pregnancy is advis-
ble only if the appearance of the lesion
orsens or if cytology suggests invasive

ancer. Pregnant women with HSIL who
re not diagnosed with CIN 2 or CIN 3
hould undergo reevaluation with cytol-
gy and colposcopy no sooner than 6
eeks postpartum.
Figure 1 depicts modifications to the

SCCP, ACOG, and ACS guidelines for
he treatment of LSIL and HSIL, respec-
ively, in the special situation of pregnancy.
n summary, all pregnant patients with an
SIL Papanicolaou test should undergo

olposcopic evaluation, as would be rec-
mmended for the nonpregnant patient.
or the gravid cervix, however, biopsies
an be associated with an abnormally large
mount of bleeding, and colposcopic im-
ressions can be misleading, artificially
uggesting a higher grade lesion. Further-

ore, a poorly timed cervical procedure
ould be erroneously associated with a co-
ncident miscarriage, preterm labor, or

ther complication. c

LY 2008
xcisional biopsy in pregnancy
ecause the risk of progression of CIN 2
r CIN 3 to microinvasive or frankly in-
asive cervical carcinoma is minimal and
he rate of spontaneous regression post-
artum is relatively high, treatment of
IN during pregnancy should be
voided. In point of fact, as will be dis-
ussed in the companion article on inva-
ive cervical cancer in pregnancy, many
ncologists follow early-stage cervical
ancer in pregnancy until fetal pulmo-
ary maturation has been achieved. Not
nly is treatment of CIN during preg-
ancy associated with significant perina-

al morbidity (including catastrophic in-
raoperative hemorrhage), but there is
lso a high rate of incomplete excision,
hich results in the persistence of CIN as
ell as a recurrence rate which is

ignificant.49

If the referral cytology, colposcopic
ppearance, and/or cervical biopsy is/are
uspicious for invasive cancer, the 2006
SCCP guidelines recommend that di-
gnostic excision be considered. Unless
nvasive cancer is identified, treatment is
nacceptable, with reevaluation with cy-

ology and colposcopy being recom-
ended no sooner than 6 weeks

ostpartum.

arge loop excision of the
ransformation zone (LLETZ)
ertainly there are cases in which inva-

ion cannot be definitively ruled out
ithout the use of an excision procedure.
LETZ is used for such diagnostic pur-
oses but may also be useful for thera-
eutic purposes. The ASCCP recom-
ends LLETZ in the nonpregnant

atient under the following circum-
tances: biopsy-proven CIN 2, CIN 3,
nd AIS; AGC-favor neoplasia or AIS cy-
ology (if colposcopy and ECC are nega-
ive); and normal or CIN I histology in
he setting of HSIL cytology.

Naturally physicians are reluctant to
erform such an invasive procedure dur-

ng pregnancy, with the fear that even a
oincidental complication could be as-
ociated with the LLETZ. As such, it is
ecessary to examine the indications for
LETZ carefully and to determine when

ervical neoplasia must be treated in
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regnancy and when it can be delayed
ntil the postpartum period.
Several studies, over the last few decades,

ave attempted to evaluate the effects on
uture child-bearing of large loop excision
f the cervix, performed outside preg-
ancy. Despite a measurable shortening of

he cervical length,50 several studies con-
luded that LLETZ does not appear to ap-
reciably predispose patients to complica-
ions in a subsequent pregnancy, including
reterm delivery.51-55

A recent metaanalysis by Kyrgiou et
l,56 however, does provide evidence that
LETZ (and cold-knife conization) does

ncrease the risk of preterm birth, low
irthweight infants, and cesarean sec-
ions. A recent report by Samson et al57

emonstrated a significant increase in
he risk of delivery before 37 weeks in
atients who had a prior loop excision of
he cervix. Although they also demon-
trated an increased risk of low birth-
eight, they did not find a significant dif-

erence in the risk of delivery before 34
eeks. Other investigators have also

ound LLETZ to be significantly associ-
ted with lower birthweights.58

In the same way that LLETZ outside
regnancy has demonstrated inconsis-
ent effects on future gestations, investi-
ators performing the procedure during
regnancy have also demonstrated
ixed results. Robinson et al49 reported

n a series of 20 loop excisions per-
ormed for intraepithelial neoplasia be-
ween 8 and 34 weeks’ gestation. Two pa-
ients required blood transfusions
cutely, and 3 patients had a preterm de-
ivery. Of note, only patients who under-
ent LLETZ between 27 and 34 weeks of
estational age were associated with such
omplications.

Conversely, Matsuhashi et al59 per-
ormed 9 loop excisions at a gestational
ge, ranging from 4 to 14 weeks. He
oted no significant intraoperative or
ostoperative complications, and all pa-
ients delivered at term. One patient did
ave a cerclage placed at 28 weeks, al-
hough she, too, delivered at term. Sim-
larly, Dunn et al21 reported on 13 pa-
ients undergoing loop excision in
regnancy, all of whom were followed up

mmediately by the placement of a cer-

lage. The patients ranged in gestational t
ge from 13 to 32 weeks. All patients de-
ivered at term, although 2 had a blood
oss of at least 250 milliliters.

Given the aforementioned reports, it
ay be suggested that LLETZ can be per-

ormed in pregnancy with a reasonable
egree of maternal safety. However, this
rocedure should be performed only in a
ell-staffed and properly equipped op-

rating room. Furthermore, LLETZ
hould be reserved for patients who are
reviable and in whom invasive disease

s strongly suspected or confirmed with
iopsy. Alternatively, LLETZ can be per-
ormed prior to a planned pregnancy ter-

ination for patients in whom such a
ourse is desired.

old knife cervical conization
everal earlier studies investigated the
se of cold-knife conization for the treat-
ent of suspected or proven severe dys-

lasia or microinvasive disease during
regnancy. Similar to the findings for
LETZ, cold-knife conization has been
ssociated with heavy vaginal bleeding in
-15% of pregnant patients.60,61 Fur-
hermore, the rate of spontaneous abor-
ion was noted to be as high as 25%.
gain, in parallel to the findings for
LETZ, approximately 50% of patients
ill have recurrent CIN following an

ntepartum conization, presumably sec-
ndary to smaller-than-usual exci-
ions.61,62 Because of the high complica-
ion rate attributed to the performance
f a cold-knife cervical conization dur-

ng pregnancy, the authors do not rec-
mmend this procedure to rule out mi-
roinvasive or frankly invasive disease.

oin biopsy
ecause pregnancy causes a relative ever-

ion of the squamocolumnar junction,
igh sampling of the endocervix may not
e necessary. Some have advocated the
xcision of a coin-shaped specimen in-
tead of a cone shape in which the spec-
men is wedged out in the shape of a pie.
uch a shallow excision will cause less
isruption to the endocervical canal and
ay decrease both bleeding and preterm

abor complications.63 In contrast to a
ypical cone procedure on the nonpreg-
ant cervix, a total of 6 hemostatic su-
ures should be placed prior to perform- t

JULY 2008 A
ng the coin procedure in the pregnant
atient.
This procedure should be performed

nly in the operating room, in which ad-
quate exposure, blood products, and
roper anesthesia can be secured. Lastly,
he size of the specimen should be lim-
ted only to the area under question and
hould in no way attempt to encompass
he entire transformation zone. The pur-
ose of such an excision is to diagnose

nvasion and not to treat intraepithelial
eoplasia, the management of which will
e discussed in the following text.

atural history
f CIN in pregnancy
t is clear from the aforementioned de-
ailed investigations that the finding of
iopsy-proven CIN in pregnancy does
ot warrant interruption of the gesta-

ion. In fact, CIN 1, 2, and 3 have all been
ssociated with acceptably low rates of
rogression. Although Figure 3 demon-
trates that it is possible for CIN 1 or CIN

to progress to CIN 3,30,31,35,67,69,71,72

his may represent a subpopulation of
atients with less than optimal immuno-
ompetence, or alternatively, sampling
rror during the antepartum biopsies. In
ither case, the significance of such a pro-
ression is of little concern.
Colposcopic surveillance of CIN dur-

ng pregnancy (Figure 3) is performed
xclusively for the purpose of detecting
rogression to invasive disease. Persis-
ent CIN 3, and therefore progression to
he same, can be managed expectantly.
igure 3 demonstrates that the progres-
ion from CIN 3 to invasive disease be-
ween the antepartum and the postpar-
um period is an unlikely event.
urthermore, there is no evidence that
ytologic, histologic, or colposcopic sur-
eillance of a CIN 3 lesion during the an-
epartum period has any effect on the
verall prognosis of such a progression.
n summary, all patients with biopsy-
roven CIN 2 or 3 should undergo col-
oscopic evaluation with directed biop-
ies at the 6 week postpartum visit.
olposcopic surveillance during the an-

epartum period is at the discretion of

he provider.
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ode of delivery
ith regard to intraepithelial lesions, the

ocal inflammatory reaction initiated
econdary to cervical trauma during vag-
nal delivery may actually improve re-
ression rates.64 Indeed, 1 study com-
ared regression rates for patients with
SIL delivering both vaginally and by

esarean section and found regression in
7% and 13%, respectively.65 Other
tudies have not demonstrated a rela-
ionship between delivery mode and rate
f regression.66,67 Patients with intraepi-
helial disease should have a mode of de-
ivery that is based only on obstetric fac-
ors as well as maternal factors not
elated to CIN.

ummary
ith more than 3 million deliveries in

he United States and improving prena-
al cervical screening programs, a signif-
cant number of pregnant women
resent with cervical neoplasia each year.
espite the large size of this population,

here are relatively few studies on which
o formulate evidence-based manage-

ent guidelines.
As such, recommendations must be

roposed on the basis of data that are
xtrapolated from the nonpregnant pop-
lation, with modifications sensitive to

he unique situation of pregnancy. For-
unately, progression from preinvasive
o invasive disease during the time frame
f 1 or 2 trimesters is rare. Furthermore,

t is well established that, especially in the
ounger patient population, the rate of
pontaneous regression of cervical intra-

FIGURE 3
Correlation between
antepartum and postpartum
histology30,31,35,67,69,71,72

70.0

60.0

Antepartum
50.0

CIN I (N=88)40.0

P
er

ce
n

t

CIN II (N=165)
30.0 CIN III (N=316)

20.0

10.0

0.3
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unter. Cervical neoplasia in pregnancy. Am J Obstet
ynecol 2008.
pithelial lesions is high.68 m

American Journal of Obstetrics & Gynecology JU
This affords the opportunity for most
omen with preinvasive disease to be
anaged conservatively until the com-

letion of pregnancy. In the second part
f this series, recommendations will be
ade regarding the treatment of inva-

ive cervical cancer discovered during
regnancy. f
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