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Unusual clinical course

Cervical cancer is the most common gynecologic malignancy diagnosed in pregnancy. When cervical cancer is
diagnosed late in pregnancy, pelvic lymphadenectomy is avoided. Advanced imaging adds an alternative way
to assess nodal involvement. The aim of this case report is to demonstrate how magnetic resonance imaging
(MRI) can contribute to the clinical staging of cervical cancer and inform treatment decisions when diagnosis
is made late in pregnancy. We report the case of a woman in the third trimester who was diagnosed with ad-
vanced-stage squamous cell cervical carcinoma by MRI and biopsy.

A 33-year-old woman at 33 weeks of gestation was admitted to our hospital for recurrent vaginal bleeding.
Examination revealed a large cervical mass. A gynecologic oncologist was consulted, an examination under an-
esthesia was performed, and cervical biopsy samples were obtained. Pathology results revealed squamous cell
carcinoma of the cervix. A clinical stage of IB3 was assumed. MRI revealed a 5.2x5.8-cm cervical mass and an
enlarged left pelvic lymph node. These findings upstaged the patient to IlIC1. Instead of undergoing a radical
cesarean hysterectomy, the patient had a cesarean delivery and pelvic lymph node dissection. Four weeks lat-
er, she began chemotherapy and pelvic radiation.

There is significant value in advanced imaging for cervical cancer staging. This is especially relevant in preg-
nancy, where the under-staging of disease is a concern. This case report demonstrates the value of MRl in cer-
vical cancer staging, particularly in pregnant women, in whom treatment and the timing of treatment should
be individualized.

Pregnancy ¢ Case Reports ¢ Uterine Cervical Neoplasms ¢ Magnetic Resonance Imaging
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Background

Cervical cancer is the most common gynecologic malignancy di-
agnosed during pregnancy [1-3]. The incidence of cervical can-
cer in pregnancy is approximately 1.4 to 4.6 cases per 100 000
pregnancies [3,4]. The diagnosis of cervical cancer in pregnan-
cy is thought to occur with similar frequency in each trimester
of pregnancy [5]. Patients diagnosed in the first trimester or
early in the second trimester who elect to continue their preg-
nancy have the option to undergo clinical staging and surgical
evaluation of the pelvic lymph nodes via laparoscopy and/or
laparotomy to aid treatment decisions [6]. Nodal resection is
not recommended after 22 weeks of gestation [6]. Thus, a di-
agnosis of cervical cancer later in pregnancy can pose a chal-
lenge for optimal staging and potentially lead to under-staging.

Prior to the introduction of the 2018 International Federation
of Gynecology and Obstetrics (FIGO) cervical cancer staging
guidelines, cervical cancer was primarily staged clinically [6,7].
This included a pelvic examination, colposcopy, hysteroscopy,
cervical conization, cystoscopy, and proctoscopy. The prima-
ry imaging studies recommended were an intravenous pyelo-
gram, chest X-ray, and barium enema [6,7]. The release of the
new guidelines, which redefined the cervical cancer staging
system, encouraged the incorporation of pathology results and
advanced imaging [6,8]. In these guidelines, there is no consen-
sus on the use of lymph node biopsy, surgical assessment of
the extent of the tumor, or a specific imaging technique [6,8],
but it is recognized that the use of advanced imaging is an ac-
curate way to assess tumor size and spread and lymph node
involvement when surgical exploration is not feasible [3,9,10].

In this case report, we describe a 33-year-old woman in the
third trimester of pregnancy who was diagnosed with ad-
vanced-stage squamous cell cervical carcinoma by biopsy and
magnetic resonance imaging (MRI).

Case Report

A 33-year-old woman (gravida 3, para 2) at 33 weeks and 4
days of gestation was admitted to our hospital’s antenatal ser-
vice with vaginal bleeding. She had an insignificant medical,
family, and psychosocial history. Her 2 prior pregnancies were
uncomplicated and resulted in spontaneous vaginal deliveries.
The patient’s gynecologic history was otherwise unremarkable.
Her most recent Papanicolaou test was performed in 2018,
revealing normal cytology. A Papanicolaou test was not per-
formed during this pregnancy, and no visual abnormalities of
the cervix were noted during her first trimester prenatal visits.
Her only medication was a prenatal vitamin. A complete blood
count, basic metabolic panel, and coagulation panel were ob-
tained and found to be within normal limits.
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The patient had 2 prior admissions for the same symptom at
27 and 30 weeks of gestation. During those admissions, com-
mon causes of vaginal bleeding were ruled out, including pla-
cental pathology, abruption, and subchorionic hemorrhage.
Notably, during her admission at 30 weeks of gestation, she
was found to have a cervical lesion that was nodular and orig-
inally described as smooth and non-friable. It was thought to
be a benign finding, possibly a Nabothian cyst, cervical polyp,
or cervical ectopy. Despite its characteristics not raising great
concern for malignancy, a referral was made to the Gynecology
Oncology Department for an expert examination. The patient
had yet to be seen by the Gynecologic Oncology team at the
time of her admission at 33 weeks and 4 days of gestation.

On hospital day 2, at 33 weeks and 6 days of gestation, the
antenatal team consulted a gynecologic oncologist who, on
examination of the patient, noted a firm, cylindrical, down-
ward-facing cervix, with a friable mass felt at the 12 o’clock
position. A complete blood count, basic metabolic panel, and
coagulation panel were obtained and found to be within nor-
mal limits. A pelvic sonogram revealed a cervical mass, a fe-
tus in a vertex presentation, and a posterior placenta. Given
the suspicion of cervical malignancy, the gynecologic oncology
service took the patient to the operating room for an exami-
nation under anesthesia. Intraoperatively, the mass was visu-
alized to be at least 7 cm in size. Biopsy samples of the lesion
were sent for frozen section pathology analysis and revealed
squamous cell carcinoma. Final pathology results from all bi-
opsy locations revealed moderately differentiated, non-kera-
tinizing squamous cell carcinoma (Figures 1, 2). Clinical stag-
ing in the absence of imaging was determined to be stage IB3.

Given the size and bulk of this lesion, there was a concern for
metastatic disease. Therefore, a pelvic MRI examination was
conducted, revealing a 5.2x5.8-cm mass within the anterior cer-
vix and an enlarged left-sided pelvic lymph node with diffusion
restriction, suggestive of metastasis (Figure 3). Incorporating
the MRI results according to the 2018 FIGO staging guidelines
changed the patient’s stage to IlIC1.

To develop a delivery and treatment plan for this patient, a
multidisciplinary team was assembled, including the patient’s
obstetrician along with the gynecologic oncology, neonatolo-
gy, and maternal fetal medicine teams. Prior to obtaining the
MRI, there was consideration of performing a cesarean hys-
terectomy at the time of delivery. Given the change in clinical
stage (from IB3 to I1IC1), the delivery plan was changed, and
a plan was made to proceed with a cesarean delivery during
week 34 of gestation and to treat the patient with chemother-
apy and radiation following delivery.

Forty-eight hours after the administration of corticosteroids,
a liveborn female infant was delivered via a primary cesarean
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keratinizing carcinoma. Hematoxylin and eosin staining
(original magnification x400) high-power microscopic
view showing malignant cells with irregular, large
nuclei containing multiple nucleoli and cells with
abundant eosinophilic cytoplasm.

Figure 2. Squamous cell carcinoma of the cervix, non-
keratinizing carcinoma with invasion. Hematoxylin and
eosin staining (original magnification x40) low-power
microscopic view showing malignant cells infiltrating
as nests. The cytoplasm is moderate and eosinophilic.
Large nuclei with multiple nucleoli are prominent.

delivery, weighing 2720 g and having an Apgar score of 9 at 1
min and 9 at 5 min. The newborn was admitted to the Neonatal
Intensive Care Unit because of prematurity. Following closure
of the hysterotomy, the patient underwent a bilateral salpin-
gectomy and bilateral pelvic and para-aortic lymphadenecto-
my. In anticipation of pelvic radiation, she underwent bilat-
eral ovarian transposition, where both ovaries were secured
to the peritoneum above the pelvic brim on their respective
sides with 0 silk suture. The procedure was uncomplicated.
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Figure 3. A sagittal magnetic resonance imaging of the abdomen
and pelvis. This sagittal view magnetic resonance
image of the patient’s abdomen and pelvis shows
a fetus in a cephalic presentation with a clear and
measurable tumor (red asterisk) involving the anterior
lip of the cervix. The mass measured 5.2x5.8 cm;
biopsy revealed a moderately differentiated squamous
cell carcinoma of the cervix.

Final pathology from the procedure revealed that 2 of 5 left
pelvic lymph nodes were positive for metastatic squamous
cell carcinoma, with the largest lymph node measuring 3.5 cm
in its greatest dimension. The patient’s postoperative course
was uncomplicated, and she was discharged home on post-
operative day 5. Prior to discharge, the patient was seen by
the Radiation Oncology Department, and a radiation thera-
py plan was made with the patient for outpatient follow-up.

Following hospital discharge, the patient underwent a posi-
tron emission tomography scan, which demonstrated no evi-
dence of disseminated disease. Four weeks after her delivery,
she began a course of treatment that included 5 cycles of cis-
platin chemotherapy and external beam pelvic radiation with
45 gray (Gy) to the pelvis and a 9-Gy parametrial boost to the
left parametrium. In addition, a 29-Gy dose of radiation was
delivered to the pelvis in 5 fractions using tandem and ovoid
brachytherapy. Further, the patient was scheduled to under-
go adjuvant chemotherapy with 6 cycles of cisplatin, paclitax-
el, and bevacizumab.

Discussion

This case highlights the impact of advanced imaging on the
staging and management of cervical cancer diagnosed during
the third trimester of pregnancy. Clinical staging was used with
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advanced imaging to gain greater insight into the extent of this
patient’s disease state, thereby allowing for a more appropriate
treatment plan to be devised. Painless bleeding, which our patient
had, is the most commonly cited symptom associated with the
diagnosis of cervical cancer in pregnancy [11]. Additionally, ab-
normal discharge that is watery, malodorous, or purulent should
warrant investigation for cervical pathology via a thorough ex-
amination [12]. Although bleeding, pelvic pressure, back pain,
and/or bowel and urinary symptoms can be nonspecific in preg-
nancy, they can also be a sign of more advanced disease [11].

Previous case reports have found a similar incidence of initial
diagnosis of cervical cancer during the first, second, and third
trimesters [13,14]. Clinical stage is the most important prog-
nostic factor in cervical cancer [15,16]. Best practice guide-
lines are created to determine treatment planning once a pa-
tient is diagnosed with cervical cancer in pregnancy, and these
are primarily based on small case series [3,8]. Delayed treat-
ment of cervical cancer in pregnancy should be discouraged
because under-diagnosis is more common in pregnant than
in non-pregnant patients [17]. Therefore, decisions such as
delivery timing and when to initiate treatment should be in-
dividualized, based on stage of disease and gestational age.

The type of advanced imaging used in pregnancy has been
studied, and evidence-based recommendations exist to help
guide what is acceptable. Imaging that utilizes ionizing radi-
ation is commonly used in non-pregnant patients. Doses less
than 0.05 Gy (5 rads) are usually sufficient for pretreatment im-
aging to investigate cervical cancer, and this level of radiation
exposure has not been associated with fetal complications [18].
The American College of Obstetrics and Gynecology (ACOG)
recommends that ultrasound and non-contrast MRI be used as
first-line imaging studies for the pregnant patient [10,18,19].
Gadolinium use with MRI during pregnancy puts the fetus at
increased risk for rheumatologic, inflammatory, or infiltrative
skin conditions as well as stillbirth and neonatal death [10,20].
Based on this evidence, it is recommended that gadolinium
not be used in pregnancy [10,20]. Another modality to consid-
er would be a diffusion-weighted MRI, as there are no recog-
nized adverse effects to the growing fetus [3,9]. A recent me-
ta-analysis study showed that whole-body diffusion-weighted
MRI, when compared with positron emission tomography/com-
puted tomography, had similar detection rates of nodal me-
tastasis [21]. Therefore, whole-body diffusion-weighted MRI
should also be considered [3,9].

Prior case reports have looked at the delay in treatment of cer-
vical cancer diagnoses during the late second trimester and
early third trimester [8]. In these cases, providers, including
a multidisciplinary team of obstetrician, oncologist, radiation
oncologist, maternal fetal medicine specialist, and pathologist,
can use shared decision-making for the optimal treatment and

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€933639-4

Fox C.R. et al:
Cervical cancer diagnosed in pregnancy
© Am J Case Rep, 2021; 22: €933639

timing of delivery. Prior case reports have also shown promise
that the use of neoadjuvant chemotherapy can occur during
the peri-viable period [22]. Our patient presented late in the
third trimester. Thus, expedited delivery and prompt post-par-
tum treatment was initiated. Treatment is best initiated with-
in 4 to 6 weeks of diagnosis [3,23].

In our case, preoperative imaging helped determine a man-
agement strategy that eliminated the plan for a radical hys-
terectomy. This is notable in that others have observed that
when cervical cancer is diagnosed in pregnancy at stage Il or
higher, the disease can be under-staged (as deemed by post-
operative pathology) [3,24]. The decision to treat this patient
with a cesarean delivery followed by chemo-radiation, includ-
ing therapy with whole-pelvic radiation and brachytherapy, af-
ter her delivery was made to give her the best chance for pro-
gression-free survival and overall survival [3,6,25].

In addition, the decision to give cisplatin and paclitaxel che-
motherapy following her initial course of therapy was based
on the findings of the Gynecologic Oncologic Group (GOG) 169
trial. In GOG 169, patients receiving the combination of cispla-
tin and paclitaxel had a survival advantage over those receiv-
ing cisplatin alone for the treatment of advanced-stage cer-
vical cancer [6,8,25]. In addition, we added bevacizumab for
our patient based upon findings from the GOG 240 trial, which
showed a significantly longer overall survival (in months) in pa-
tients with metastatic cervical cancer who received the medi-
cation compared with those who did not [6,8,25].

Conclusions

The clinical staging of cervical cancer can be aided by advanced
imaging techniques, which provide greater insight into disease
stage when compared with clinical staging without imaging. It
is considered unsafe to accurately perform lymph node stag-
ing surgically during the third trimester. Therefore, accurate
advanced imaging with MRI allows for confidence when stag-
ing a patient in the third trimester. Choosing an advanced im-
aging technique can be based on the FIGO recommendations
for staging cervical cancer combined with the ACOG recom-
mendations for the imaging techniques most accepted in preg-
nancy. The information obtained by advanced imaging can re-
sult in the implementation of a management plan that could
meaningfully alter treatment and therefore a patient’s prog-
nosis. The present case report has shown the value of MRI
in staging cervical cancer, particularly in cases of pregnant
women, when treatment and the timing of treatment should
be individualized.

In pregnancy, advanced imaging can be employed safely and
adverse fetal effects avoided while optimal imaging is achieved.
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In this report, we discussed a patient who presented at 33
weeks and 4 days of gestation with vaginal bleeding resulting
from a cervical mass that was determined to be squamous cell
carcinoma of the cervix, with a change in clinical stage (from
IB3 to I1IC) following MRI of the abdomen and pelvis, which
altered her treatment plan. Advanced imaging is an important
tool to aid the evaluation and management of patients diag-
nosed with cervical cancer in pregnancy.
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