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a b s t r a c t 

Liver metastases in cervical cancer is rare and can be difficult-to-treat. The current guide- 

lines established by the Gynecologic Oncology Group recommend platinum-based sys- 

temic chemotherapy in combination with an anti-angiogenic agent such as bevacizumab, 

however, overall survival remains poor following diagnosis and options for patients who 

fail chemotherapy are limited. Yttrium-90 (Y90) radioembolization (RE) has shown great 

promise in the treatment of chemo-refractory colorectal liver metastases. We describe a 

30-year-old female with a history of stage IB endocervical adenocarcinoma who later de- 

veloped metastases to the liver, that were unresponsive to multiple chemotherapeutics and 

chemoembolization, and was successfully treated with Y90 RE with concurrent systemic 

Pembrolizumab. The Y90 RE treatment resulted in positive clinical and imaging responses 

with improvement in her quality of life, all of which continue to persist at the time of writing 

this manuscript about 8-months into her RE treatment. 

© 2020 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license. 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

Introduction 

Cervical cancer is the fourth most common malignancy
in women with approximately 570,000 new cases reported
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Fig. 1 – 8 months after the initiating chemotherapy 

(cisplatin, followed by carboplatin + Avastin), a TACE was 
performed to treat the new right lobe liver lesion, that was 
not responding to systemic therapy. The axial cone beam 

CT obtained in the IR suite, at the end of the TACE 
procedure to confirm drug localization, demonstrates 
Lipiodol accumulation (white arrows) around the segment 5 
tumor (black arrows), suggesting a technically successful 
procedure. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

however, this is not curative and median survival after di-
agnosis remains 8-13 months [3] . Due to the infrequency of
this diagnosis there is little guidance on the role of liver di-
rected treatment in the management of chemorefractory liver
metastasis from cervical cancer. Yttrium-90 (Y90) radioem-
bolization (RE) is a well-studied, safe, and effective option used
primarily for treatment of chemorefractory, unresectable col-
orectal liver metastases [4–6] . Similar efficacy has been ob-
served in primary hepatocellular carcinoma (HCC) [7] , liver
metastases in chemorefractory breast [8] , renal cell carcinoma
[ 9 ,10 ], and pancreatic adenocarcinoma [11] . Here we report the
unique case of a patient with chemorefractory liver metas-
tases from endocervical adenocarcinoma successfully treated
with targeted Y90 RE while concurrently receiving systemic
Pembrolizumab (Keytruda, Merck & Co, Kenilworth, NJ, USA). 

Case presentation 

A 30-year-old Caucasian female initially presented with a 4-
month history of progressively worsening back pain. There
was no fever, fatigue, weight loss, or constipation. Her past
medical history was significant for Stage IB endocervical ade-
nocarcinoma diagnosed 3 years prior. Her cervical cancer
had been initially treated with radical hysterectomy, upper
vaginectomy, bilateral salpingectomies, and peritoneal lymph
node dissection. All nodes were negative and there was no
lymphovascular invasion at the original diagnosis. She denied
any history of alcohol, tobacco, drug abuse, or exposures to
hazardous materials. 

On initial physical examination, vital signs were (Heart
rate: 88/min, Temperature: 97.7F, Respirations: 18/min, Blood
pressure: 120/78 mm Hg, Oxygen saturation: 100% on room
air) with no evidence of bony abnormalities, restricted
range of motion or pain, abdominal pain, hepatomegaly, or
splenomegaly. Laboratory studies were unremarkable other
than elevation of creatinine and mild anemia. Given the pa-
tient’s history of cancer, a computed tomography (CT) ab-
domen was obtained which demonstrated a 4-cm left-sided
retroperitoneal adenopathy involving the left ureter and com-
mon iliac artery with left hydronephrosis as well. 

Based on the patient’s presentation and CT abdomen, a
left ureteral stent was placed to relieve the hydronephrosis.
Staging positron emission tomography (PET) CT scan 1-month
later confirmed the fluorodeoxyglucose (FDG) avid mass en-
casing the inferior aorta, left common iliac artery/vein, and
left ureter. There were no additional lesions/masses detected
in the chest, abdomen, or pelvis. Biopsy of the retroperi-
toneal mass demonstrated metastatic endocervical adeno-
carcinoma. Hematology-oncology recommended 6 cycles of
Cisplatin (Platinol, Bristol-Myers Squibb Company, Princeton,
NJ, USA). A 3-month CT after completion of Cisplatin ther-
apy showed a decrease in size of the retroperitoneal mass.
However, a subsequent 3-month follow-up PET CT showed
a new hypermetabolic 3.5-cm right lobe liver lesion. Treat-
ment with 6 cycles of Carboplatin (Paraplatin, Bristol-Myers
Squibb Company, Princeton, NJ, USA), Paclitaxel (Taxol, Bristol-
Myers Squibb Company, Princeton, NJ, USA) and Bevacizumab
(Avastin, Genentech USA, San Francisco, CA, USA) was
initiated. After 2 cycles, when the liver lesion did not respond,
a decision was made to treat the patient with transarterial
chemoembolization (TACE) using Doxorubicin (Adriamycin,
Pfizer, New York, NY, USA) mixed with lipiodol (Guerbet LLC,
Bloomington, IN, USA) and continue with the remaining 4 cy-
cles of systemic chemotherapy. TACE was performed to the
right lobe via a replaced right hepatic artery achieving good li-
piodol deposition ( Fig. 1 ). Post-TACE, a 6-month follow-up PET
( Fig. 2 ) and a concurrent magnetic resonance imaging (MRI)
scan, ( Fig. 3 ) demonstrated progressive enlargement of the
right inferior lobe lesion. Additionally, there was a new le-
sion in the segment 7 of the liver, measuring approximately
1.5 cm. This was considered a treatment failure and she was
then started on Pembrolizumab. 

Based on the complexity of the case, the patient was dis-
cussed at multidisciplinary tumor board. Given the extent of
her disease, she was not considered a candidate for hepatic
resection. However, based on her overall good performance
status, lack of comorbidities, poor response to chemotherapy,
and TACE, it was felt she would be better served with selec-
tive internal radiation treatment using Y90. The fact that cer-
vical cancer is sensitive to radiation [12] and as the patient was
already treated with radio sensitizing platinum-based drugs,
made us speculate radiation with Y90 would be effective to
treat the liver lesions. 

As a standard part of Y90 RE, an initial mapping angiogram
was performed prior to the Y90 RE to map out the tumor sup-
ply and estimate a lung shunt fraction. The angiogram was
performed via a right common femoral artery access. Selective
angiogram of the superior mesenteric artery demonstrated
the known replaced right hepatic artery and the hypervas-
cular metastatic lesions within segment 5 and 7 ( Fig. 4 ). The
replaced right hepatic artery was then catheterized with a
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Figure 2 – Axial fused PET/CT (a and b) obtained 6 months following TACE to the right lobe and completion of 6 cycles of 
carboplatin + Avastin, showing a larger FDG avid lesion in segment V and a new lesion in segment 7 (black arrows), 
suggesting poor response to the TACE and systemic chemotherapy. 

Fig. 3 – Axial (a and b) and coronal (c and d) contrast enhanced MRI of the abdomen obtained concurrently with the PET/CT, 
to better characterize and evaluate for additional smaller liver lesions, showing heterogeneously enhancing masses in the 
segment 5 and 7 of the liver (black arrows). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

combination of a 5 French cobra catheter and a high-flow mi-
crocatheter. The microcatheter was positioned appropriately
( Fig. 4 ) within the right hepatic artery, and approximately 3.9
mCi of technetium 99 ( 99 Tc) macroaggregated albumin was in-
jected. Based on the planar images ( Fig. 5 ) obtained following
99 Tc macroaggregated albumin injection, a lung shunt fraction
(LSF) of 2.0% was calculated. As per the Y90 manufacturer’s
recommendation this level of shunting did not necessitate
dose reduction. To determine the optimal Y90 microsphere ac-
tivity, liver 3D volumetrics was performed based off the stag-
ing liver MRI. The total liver volume measured 1300 mL. The
right lobe measured 955 mL and the left lobe measured 336 mL
with a total tumor volume of 100 mL (10.5% of the right lobe
treatment area). The Tumor: Normal liver (T: N) ratio was es-
timated to be 3:1. To deliver a tumor dose of 110 Gray (Gy), an
activity 0.9 GBq of Y90 was prescribed based off the partition
dosimetry model. The estimated dose to the liver was 38 Gy. 

The RE treatment was performed 1 week following the
mapping angiogram using SIR-spheres (Sirtex Medical Inc.,
Sydney, Australia), again via the right common femoral artery.
The prescribed activity was successfully administered af-
ter catheterization of the superior mesenteric artery and
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Fig. 4 – Mapping Y90 digital subtraction angiogram of the 
replaced right hepatic artery performed 2 weeks after the 
MRI and PET/CT, showing tumor blush in the segment 5 
and 7 (black circles). The microcatheter is in the replaced 

right hepatic artery (white arrows). 

Fig. 5 – Planar image following Tc 99 MAA injection into the 
right hepatic artery, obtained as a part of the mapping 
angiogram, shows localization of the isotope to the 
segment 5 of the liver (black arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

subsequently the replaced right hepatic artery with a high-
flow microcatheter placed in the same position within the
right hepatic artery as in the mapping angiogram. Postproce-
dure Bremsstrahlung planar and single photon emission com-
puted tomography demonstrated appropriate distribution of
Y90 spheres in the right hepatic lobe without evidence of non-
target embolization. 

The patient tolerated Y90 RE very well and she reported
only mild self-limiting right upper quadrant abdominal pain
the day after treatment. Follow-up MRI 3 months post Y90 RE,
demonstrated a significant decrease in size and enhancement
of the treated right hepatic lobe lesions, consistent with good
overall response to the RE ( Fig. 6 ). At 8-month follow-up, the
patient continued to do well with an improved quality of life.
Except for a mild rash attributed to her immunotherapy, she
had no other complaints. The most recent PET demonstrated
continued decrease in size of the hepatic lesions with no FDG
activity, consistent with a sustained response ( Fig. 7 ). 

Discussion 

Cervical cancer is a common malignancy in middle aged
women with an estimated incidence of 8.9 per 100,000 in the
United States [ 13 ,14 ]. Globally, there were over 300,000 deaths
reported from cervical cancer in 2018 [ 1 ,15 ]. Squamous cell
carcinoma is the most observed histological type accounting
for ̃70% of cases while adenocarcinoma accounts for only 20%.
Liver metastasis are rare in cervical cancer and may be syn-
chronous or metachronous. In a large retrospective review of
cervical cancer patients with liver metastasis, a majority de-
veloped metachronous lesions with a median appearance of
39 months [2] after the initial diagnosis, and were often ob-
served in patients with advanced locoregional disease. 

The identification of liver metastasis has important prog-
nostic implications. In a study of 99 patients with newly diag-
nosed cervical cancer, Yin et al. observed the presence of liver
metastases was the most significant determinate of overall
survival [16] . Overall survival in patients with liver metasta-
sis form cervical cancer was 20% at 12 months and 8% at 24
months with a median overall survival 6.8 months. 

Guidelines for the management of metastatic cervical can-
cer have been primarily set forth by the Gynecology Oncology
Group. In patients with recurrent, persistent disease, a com-
bination of Cisplatin and Paclitaxel is recommended [ 17 ,18 ]. If
liver metastases are persistent or progress, the addition of Be-
vacizumab is also recommended, as in our patient. In a phase
III randomized control trial, chemotherapy plus bevacizumab
improved overall survival to 16.8 months compared to 13.3
months with chemotherapy alone [19–21] . However, the pa-
tients receiving Bevacizumab had an increased incidence of
genitourinary fistula formation. For patients who progress on
chemotherapy plus bevacizumab, the FDA recently approved
Pembrolizumab (Keytruda) in 2019 which has shown promise
in this subset of patients [ 22 ,23 ]. Hepatic resection is also
an option for liver metastases from cervical cancer, and has
demonstrated a median overall survival 18 months postresec-
tion [ 24 ,25 ]. However, liver resection is a major surgery and
many patients may not be able to tolerate it or may not be
considered a candidate if there is significant disease burden
outside of the liver. In the case of our patient, the presence of
bulky lymph node disease was indicative of advanced disease,
and this made surgical resection a less attractive option 

Microwave ablation is a minimally invasive technique that
has been increasingly used in treatment of primary and sec-
ondary liver tumors in patients who are not surgical candi-
dates [26–28] . The local control rates following microwave ab-
lation are the highest for liver lesions less than 3 cm [29] . As
the largest lesion in our patient was 3.5 cm with an additional
lesion in an area which was not readily or safely accessible for
microwave ablation, we chose not to use this technique. 

Y90 RE is a form of brachytherapy capitalizing on tar-
geted delivery of βparticle-emitting microspheres. The 2
commercial manufacturers of Y-90 microspheres are Thera-
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Fig. 6 – Axial (a and b) and coronal (c and d) contrast enhanced MRI of the abdomen obtained 3 months after the Y90 
treatment showing much smaller and nonenhancing lesions in segment 5 and 7 (black arrows). 

Fig. 7 – PET/CT 8 months following the Y-90 RE showing continued shrinkage of the lesions without FDG activity. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Spheres (BTG International, ON, Canada) and SIR-spheres
(Sirtex Medical Inc., Sydney, Australia). β-rays have a mean
penetration range of 2.5 mm in tissue, which limits collat-
eral damage to the liver parenchyma [ 7 ,30 ,31 ]. In the liver,
75% of the blood supply to the hepatic parenchyma is from
the portal venous system whereas 80% of the tumor blood
supply derives from the hepatic artery [ 32 ,33 ]. This allows for
transarterial delivery of the microspheres preferentially to
the tumors. Y90 dosimetry can be performed using empiric,
body surface area (BSA) or the partition models. The details
pertaining to each model have been previously described
[ 30 ,34 ,35 ]. The Y90 RE treatment is typically performed in 2
stages; an initial mapping angiogram which is performed
to map out the vascular supply within the intended area
of treatment, coil vessels that may be at risk for nontarget

embolization and also estimate the LSF to determine if the  
prescribed activity needs to be reduced or maintained. Once
the vasculature is mapped and the LSF is determined, the pa-
tient is scheduled for a treatment with the Y90 microspheres,
most often after 7-10 days of the mapping angiogram. 

For patients who are not good surgical candidates,
palliative liver-directed therapy with transarterial Y90 micro-
spheres has shown promise in treatment of liver metastasis
from several cancers including colorectal, appendiceal,
breast, renal cell, and pancreatic [ 36 ,37 ]. Based on the his-
torical evidence and the radio-sensitivity of cervical cancers,
we hypothesized Y90 RE may slow the progression of our
patient’s multifocal liver metastases, which if not controlled
would have ultimately resulted in liver failure and death. 

While there are no reported cases of using immunother-
apy in combination with Y90 in cervical cancer, there have
been reports of the clinical safety and efficacy of com-
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bined therapy in HCC and metastatic renal cell carcinoma
[38–40] . These studies indicate concurrent locoregional ther-
apy and immunotherapy may behave synergistically through
immunomodulation and enhanced antigen presentation. A
study of the immune profile of tumor infiltrating lympho-
cytes in Y90 treated HCC demonstrated higher infiltration
of granzyme B and tumor necrosis factor-alpha (TNF- α) ex-
pressing lymphocytes consistent with local immune activa-
tion [ 41 ,42 ]. Other studies have observed significant increases
in inflammatory cytokines IL-1, IL-6, IL-8, and TNF- α following
Y-90 RE [ 43 ,44 ]. There have been published papers of radiation
treatment in the form of stereotactic body radiation therapy
inducing and promoting immune responses that mediate an-
titumorigenic effects [ 45 ,46 ]. Similarly, Y90 may be capable of
inducing local and systemic changes in the immune system
enhancing innate tumor targeting. 

To the best of our knowledge, this is the first report of Y90
RE in combination with immunotherapy to successfully treat
hepatic metastatic disease from cervical cancer following fail-
ure of chemotherapy and TACE. Most studies using Y90 RE in
the salvage setting report partial response of liver lesions. The
patient in this case report had a complete response of both
liver lesions, presumably from a combination of Y90 RE and
immunotherapy. The relative contribution of the 2 individual
treatments or any possible synergy between the treatments is
unknown, however we speculate that initiating Y-90 RE ear-
lier in the treatment course may have contributed to the ex-
cellent control of what was otherwise a rapidly progressive
metastatic disease. A larger case series, randomized control
trial and/or substantial follow up are needed to define the role
of Y90 RE with or without immunotherapy in chemo refractory
hepatic metastasis form cervical cancer and provide insight
into the possible abscopal/immunomodulatory effects of Y90
RE. 
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