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Cervical cancer is one of the most common malignancy diagnosed during pregnancy. The experience of the use of
neoadjuvant chemotherapy (NACT) with paclitaxel plus cisplatin during pregnancy is limited. Three pregnant women
with International Federation of Gynecology and Obstetrics (FIGO) stage IB cervical cancer received NACT with
paclitaxel plus cisplatin until fetal lung maturity, and then underwent cesarean delivery and radical hysterectomy.
Two of our patients had intermediate pathologic risk factors, and received adjuvant chemotherapy with the same
regimen used in NACT. All patients did not have any evidence of disease recurrence for follow-up of 3, 4, and 8
years, respectively. NACT with paclitaxel plus cisplatin followed by radical hysterectomy and adjuvant chemotherapy
could be considered as one of feasible alternatives to primary radical surgery or concurrent chemoradiation therapy
with the termination of pregnancy in pregnant women with FIGO stage IB cervical cancer who have two or more

intermediate pathologic-risk factors.
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Introduction

Cervical cancer is one of the most common malignancies di-
agnosed during pregnancy with a reported incidence ranging
between 1 and 12 per 10,000 pregnancies [1]. Owing to its
low incidence, there is no specific treatment guideline for this
disease. The management is influenced mostly by gestational
age, the International Federation of Gynecology and Obstet-
rics (FIGO) stage of disease, and the patient’s desire to main-
tain pregnancy [2].

It has been reported that neoadjuvant chemotherapy (NACT)
followed by cesarean delivery and radical hysterectomy (RH)
could be one of feasible treatment options in selected patients
with FIGO stage IB cervical cancer, who were diagnosed in the
second trimester of pregnancy and wanted to maintain their
pregnancies [2]. Since the mid-1990s, NACT with single-agent
cisplatin or combination of cisplatin plus vincristine and bleomy-
cin has been used most often. Recently, NACT with paclitaxel
plus cisplatin has been used in non-pregnant cervical cancer pa-
tients with response rates between 40% and 50% [3]. Several
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investigators also reported the favorable obstetric outcome of
8 pregnant women with cervical cancer treated by NACT with
paclitaxel plus cisplatin [4-7]. We report three pregnant women
with FIGO stage IB cervical cancer who were treated by NACT
with paclitaxel plus cisplatin, followed by cesarean section, RH
and postoperative chemotherapy only.
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Case report

A 31-year-old woman at 19+0 weeks of gestation was re-
ferred to our institution for evaluation of cervical mass. A cer-
vical biopsy revealed a moderately differentiated mucinous ad-
enocarcinoma. Magnetic resonance imaging (MRI) confirmed
a 2.8-cm-sized cervical mass without vaginal and parametrial
involvement. The patient was diagnosed to have FIGO stage
IB1 disease. After comprehensive counseling, the written in-
formed consent and institutional review board approval were
obtained to start NACT. NACT consisting of paclitaxel 135
mg/m? plus cisplatin 60 mg/m’ every 3 weeks was given at 22
weeks' gestation. Two additional NACT was administered at

25 and 28 weeks, respectively. However, the patient refused
additional NACT and wanted to schedule the delivery of her
baby. Fetal well-being was shown by ultrasonographic evalua-
tion before surgery. In addition, fetal pulmonary maturity was
confirmed by amniocentesis and the concentration of lecithin
is above twice that of spingomyelin. She underwent cesarean
section at 33+0 weeks' gestation, and then followed by type
Il RH with pelvic and para-aortic lymphadenectomy. Final
histology revealed a 1.0 cm sized mucinous adenocarcinoma
without deep stromal invasion (DSI). Although lymph-vascular
space invasion (LVSI) was identified, there was no tumor infil-
tration to the adjacent vaginal cuff and parametrium and all
26 lymph nodes harvested were tumor negative. Eight years

Fig. 1. (A) Speculum examination shows an approximately 5-cm-sized mass on the cervix. (B) Magnetic resonance imaging (midsagittal T2-weighted) in
a pregnant patient at 25 weeks' gestation before neoadjuvant chemotherapy shows a 5.4x5x5-cm cervical tumor.

Fig. 2. (A) Magnetic resonance imaging (midsagittal T2-weighted) in a pregnant patient at 33 weeks' gestation after neoadjuvant chemotherapy shows
a 2.5x2x2-cm cervical tumor. (B) Photograph of the macroscopic surgical specimen after cesarean delivery and radical hysterectomy. (C) Hematoxylin
and eosin staining (x200 objective lens) of squamous cell carcinoma, large cell, nonkeratinizing type.
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later, the patient did not show any evidence of disease recur-
rence, and her child is developing normally.

A 26-year-old woman presented an invasive squamous cell
carcinoma (SCC) of the cervix, 2 cm in diameter, diagnosed at
25+0 weeks of gestation. She was diagnosed to have FIGO
stage IB1 disease. We recommended NACT, but she refused
the subsequent treatment and disappeared from our service.
Five weeks later, she revisited our institution complaining of
vaginal bleeding for several weeks. The cervical mass was in-
creased up to 3.5 cm in size and suspicious for left parametrial
involvement on MRI. After one cycle of NACT using paclitaxel
plus cisplatin at 30 weeks of pregnancy, she underwent ce-
sarean section and radical surgery at 34+6 weeks' gestation
because administration of chemotherapy within 3 weeks of
anticipated delivery or beyond 35 weeks of gestation is not
recommended [8]. Fetal well-being was assessed before sur-
gery and after each cycle of chemotherapy with ultrasound
including non stress test. The histopathologic examination
demonstrated a 3.0-cm-sized keratinizing large-cell SCC with
clear vaginal resection margins and negative lymph nodes. The
tumor showed LVSI, but no infiltration of the parametrium.
She was offered adjuvant chemotherapy due to two interme-

diate risk factors such as LVSI and DSI. Adjuvant chemotherapy
as above was initiated at 13 days after surgery. She received
three cycles of postoperative chemotherapy every 3 weeks.
The patient did not have any evidence of disease recurrence
for follow-up of 4 years. The newborn infant showed no sign
of any neuropsychomotor abnormalities.

A 38-year-old woman at 13+0 weeks of gestation presented
with high-grade squamous intraepithelial lesion found by a
Pap smear. Colposcopy and MRI showed an exophytic cervi-
cal mass measuring 5 cm in greatest dimension (Fig. 1). A
subsequent cervical biopsy revealed a SCC. The patient was
diagnosed as FIGO stage IB2 cervical cancer. She was started
on NACT using paclitaxel plus cisplatin at 18 weeks' gestation.
After the fourth cycles of NACT, the tumor size decreased
from 5.4 to 2.5 cm on MRI (Fig. 2A). Fetal well-being was
assessed before and after each treatment with ultrasound
including non stress test. Cesarean section followed by radical
surgery was performed at 35+2 weeks' gestation (Fig. 2B). Mi-
croscopically, the tumor had a non-keratinizing large-cell SCC
characterized by nested tumor cells with pleomorphic nuclei
and frequent mitotic figures, and an absence of keratin pearl
formation, with stromal invasion (Fig. 2C). The histopathologic

Table 1. Neoadjuvant chemotherapy using paclitaxel plus cisplatin followed by cesarean delivery and radical surgery in cervical cancer

during pregnancy

. ; . Outcomes
Author FIGO p_itol ogy NACT regimen Response Type of Adjuvant GADD Follow-up ~"™"7=
stage (mg/m’, courses)  to NACT  surgery  therapy  (wk) (mo) M C
Palaia et al. [4] IB sC P(75,3),T (175, 3) PR CDP['NRS' * None 20,35 10 NED NL
CD +RH +
Chun et al. [5] BT  SCENC P(75,3), T (175, 3) PR o bt R None 25,35 49  DOD NL
IA 5C P(75, 1), T(175, 1) PR None 28,33 48  AWD NL
IB2 5C P(75,2), T(175,2) PR T 2836 60  NED NL
Liet al. [6] IB2 sC P(50,2), T (75, 2) PR CDP[NRDH * CCRT 27,33 21 NED  NL
B2 sC P (50, 2), T (75, 2) PR None 29,33 13 NED NL
: CD+RH+
Fruscoetal [7] B2 SC P (75, NA), T (175, NA) PR N None 16,33 113 NED NL
IB2 5C P (75, NA), T (175, NA) PR None 16,34 115 NED NL
CD +RH +
Current study BT  ADCA P (60, 2), T (135, 2) PR bt R Nome 19,33 104 NED NL
IB2 5C P (60, 4), T (135, 4) PR T 13,35 35 NED NL
BT 5C P(60, 1), T (135, 1) PR T 2534 24 NED NL

FIGO, International Federation of Gynecology and Obstetrics; NACT, neoadjuvant chemotherapy; GADD, gestational age at diagnosis and delivery; M,
mother; C, child; SC, squamous cell carcinoma; P, cisplatin; T, paclitaxel; PR, partial response; CD, cesarean delivery; RH, radical hysterectomy; PLND,
pelvic lymph node dissection; NED, no evidence of disease; NL, normal; SCENC, small cell neuroendocrine carcinoma; PALN, para-aortic lymph node
dissection; AWD, alive with disease; CT, chemotherapy; CCRT, concurrent chemoradiation therapy; NA, not available; ADCA, adenocarcinoma.
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report revealed a 2.5-cm-sized cervical mass with clear vaginal
resection margins and negative lymph nodes. Neither LVSI nor
parametrial involvement was found. Adjuvant chemotherapy
with the same regimen as above was initiated at 8 days after
surgery because of two intermediate-risk factors such as larger
tumor size and DSI. She received two cycles of postoperative
chemotherapy every 3 weeks. After 3 years of the operation,
the patient had no evidence of local or distant relapse, and
her infant demonstrates normal neuropsychomotor develop-
ment.

Discussion

In cases in which fetal viability is attainable, the most common
approach to pregnant women with cervical cancer is to care-
fully follow up patients clinically and radiologically and to delay
treatment of disease, particularly in patients with early-stage
disease and no nodal involvement [9]. Karam et al. [10] sug-
gested that the risk of clinically significant disease progression
was small for very early-stage disease (stage IA and small IB1),
and most patients with FIGO stage IB disease have fared well
with planned delay in therapy. As shown by the present report,
however, one of our patients (case 2) showed a significant in-
crease in tumor volume from 2 to 3.5 cm during the 5 weeks
of observation, so planned treatment delay needs to be deliber-
ately considered. NACT with the preservation of the pregnancy,
therefore, may be considered as one of feasible alternatives
to other treatment modalities in pregnant women with FIGO
stage IB cervical cancer.

To date, there have been 11 cases of pregnant women (in-
cluding the 3 cases added by present report) with stage IB to IIB
cervical cancer treated with NACT using paclitaxel plus cisplatin
followed by cesarean section and RH in the literature (Table 1)
[4-7]. Most patients have shown significant tumor regression,
and RH was feasible at the time of delivery following documen-
tation of fetal lung maturity at 32 and 34 weeks of gestation.
However, one patient died of disease. Among 9 patients with
stage IB disease, only 1 patient with a small cell neuroendo-
cerine carcinoma who did not postoperative adjuvant therapy
developed widespread metastases and died 24 months after
diagnosis (Table 1). Fruscio et al. [7] retrospectively reviewed 27
cases of pregnant women with FIGO stage IB1-IlIB cervical can-
cer treated with NACT. In particular, among 13 patients with
stage IB2 disease, 5 patients, who received NACT with cisplatin
alone or cisplatin plus vincristine and bleomycin regimen fol-
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lowed by RH, died from recurrent disease [7,11,12]. However,
among 5 patients with stage IB2 disease who received NACT
with paclitaxel plus cisplatin regimen followed by RH, none had
recurrent disease [5-7]. Thus, NACT with paclitaxel plus cisplatin
followed by RH for FIGO stage IB with tumor size >2 cm during
pregnancy has resulted in both favorable oncologic and obstet-
ric outcomes.

Chemotherapy given during the second and third trimesters
is associated with intrauterine growth retardation, prematurity,
and low birth weight in about one half of exposed infants [8].
Zemlickis et al. [13] also recommended using lower doses of che-
motherapy during pregnancy because of higher concentration
of free chemotherapeutic agent in pregnant woman compared
with women who were not pregnant. In the current study, NACT
with reduced dose of cisplatin (60 mg/m?) and paclitaxel (135
mg/m’) every 3 weeks was used. In addition to the dose reduc-
tion, NACT within 3 weeks of anticipated delivery or beyond
35 weeks of gestation was not administered to avoid transient
neonatal myelosuppression and potential complications such as
bleeding, sepsis, and death at the time of delivery [8].

Although the intermediate-risk group has a favorable prog-
nosis (85% to 90% survival rate) without adjuvant treatment,
several studies have shown that intermediate risk factors in-
crease the risk of recurrence to 31% in patients, particularly
with multiple intermediate risk factors, suggesting the need
for adjuvant radiotherapy [14]. In addition, some data have
suggested that the adjuvant therapeutic effects of both che-
motherapy and radiotherapy were similar, without increasing
severe postsurgical complications [15]. In the present study, two
of our patients (cases 2 and 3) had intermediate risk factors,
and received adjuvant chemotherapy with the same regimen
used in NACT. Among 29 patients in other studies, 3 patients
showed intermediate pathologic-risk factors. Two patients who
received adjuvant therapy remain free of disease. However, one
patient refused adjuvant treatment and she had a 7 cm recur-
rent tumor in the left pelvic cavity. Thus, the administration of
adjuvant chemotherapy in this study might be justified in early-
stage cervical patients, particularly sexually active premeno-
pausal women who have intermediate risk factors. All patients
treated radical surgery plus postoperative chemotherapy re-
ported normal sexual activity.

In conclusion, NACT with paclitaxel plus cisplatin followed
by radical surgery and postoperative chemotherapy could be
considered as one of feasible alternatives to primary surgery
or concurrent chemoradiation therapy with the termination
of pregnancy in pregnant women with FIGO stage IB cervical
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cancer. However, further studies are required to determine the
optimal treatment regimens in pregnant patients with cervical
cancer. Also, a longer follow-up is needed to evaluate the safe
outcome of these children.
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