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Abstract

Imaging has a central role in surveillance of cervical
cancer, guiding decision on when to initiate treatment for
recurrent disease and to guide management in advanced
cervical cancer. Due to the increased availability of pelvic
radiation therapy, the rate of atypical presentation of
recurrent disease has increased. Simultaneously, the ar-
ray of systemic therapies now available for advanced
cervical cancer has considerably expanded in the last few
years, with therapies now available in mid and low-in-
come countries. While pelvic recurrences are amenable of
loco-regional treatment, recurrent disease may present
with metastases to the thoracoabdominal organs, lymph
nodes, bones, skin and brain, for which systemic treat-
ment represent the standard of care. Besides combined
chemotherapy regimens, alternative chemotherapies,
biosimilars and immune checkpoint inhibitors are now
available, each associated with a definite pattern of re-
sponse and toxicity. In this review, after describing the
typical and atypical presentations of recurrent and ad-
vanced cervical carcinoma on cross-sectional imaging, we
will discuss systemic treatment for recurrent or advanced
disease and their associated radiographic sequelae, in
light of the newly available therapies.
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Cervical cancer is the fourth most common cancer
among females worldwide and one of the most common
cause of cancer related death in developing countries [1].
Approximately 15-61% of patients with epithelial cervi-
cal cancer will develop recurrent disease within 2 years of
treatment, and more than 90% of these patients will die
from cancer within 5 years [2-5]. Additionally, advanced
cervical cancer, constituting only 5% of new diagnoses in
the United States, still represents a common presentation
of the disease in low and mid income countries [6, 7].

In patients with locally advanced disease, disease
surveillance after loco-regional treatment consists of a
combination of clinical, laboratory and imaging studies
[8]. Imaging has a central role in surveillance, as it guides
decision on whether and when to initiate treatment for
recurrent disease, defined as local tumor regrowth or the
development of distant metastasis discovered 6 months
or more after complete regression of the treated lesion
[9].

While typical sites of recurrent disease such as pelvis
and lymph nodes have been well characterized on
imaging, atypical presentations of recurrent disease,
involving the liver, adrenal glands, lungs, and osseous
structures are known to a lesser degree [10, 11]. In recent
years, due to the extensive use of intensive pelvic radia-
tion therapy, recurrent cervical cancer presents more and
more commonly with atypical recurrences: it has been
estimated that extrapelvic and extranodal disease repre-
sent 59.5% of recurrences of cervical cancer [10-13].
Given this shift in presentation of recurrent disease, it is
crucial that atypical presentations of recurrent disease
are promptly identified on imaging to ensure early
diagnosis and appropriate treatment.
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Alongside, the array of systemic treatment for
recurrent and advanced disease has expanded consider-
ably in the last years [14]. From the platinum-based
chemotherapy to the recent FDA approval of pem-
brolizumab, many systemic therapies are currently
available, and many are currently evaluated in phase II
or phase III clinical trials, each showing different re-
sponse pattern and toxicity on imaging studies [14]. In
addition, biosimilars have recently been placed on the
market, giving renewed hope for treatment of advanced
cervical cancer in low and mid income countries, where
85% of cervical cancer cases occur and death rate is 18
times higher [7, 8, 15, 16].

In light of these recent changes in the natural his-
tory of cervical cancer, expectations from -clinicians
towards radiologists have increased: besides -early
detection of recurrences, radiologists should be
knowledgeable of the various treatment lines now
available for advanced disease, to correctly interpret
treatment response and recognizing adverse events for
each systemic drug.

In this review, after introducing typical and atypical
presentations of recurrent and advanced cervical carci-
noma on cross-sectional imaging, we will discuss sys-
temic treatment options for recurrent or advanced
disease and their associated radiographic sequelae.

Recurrent and advanced cervical
cancer

Pelvis

Pelvic recurrence may involve the cervix, uterus, vagina,
parametria, bladder, ureters, rectum, the pelvic walls and
ovaries, commonly resulting from local extension of tu-
mor [11]. Extension to the rectum or bladder represents
stage IVA disease according to the FIGO (International
Federation of Gynecology and Obstetrics) staging system
[17]. Imaging modalities such as CT and MRI have been
used to detect early recurrence; however, their detection
rate is low, whereas 18F-FDG PET has higher accuracy
in detecting recurrences of cervical cancer. Reasons for
this include its ability to detect recurrent lesions when
anatomy has been distorted after surgery or radiation
treatment [12, 18]. However, PET/CT is limited in
detecting retrovesical lesions, owing to the clearance of
radiotracer into the bladder which may obscure focal
FDG uptake [12].

PET/CT demonstrates increased FDG uptake of the
bladder or rectal wall, corresponding to nodular thick-
ening on CT or MRI, with possible perivesical or
perirectal stranding. Air in the urinary bladder, an indi-
rect sign of fistula, could also be observed. In addition,
recurrent cervical cancer can present with tumor-bowel
fistula, which can be suspected at imaging when there is
gas or oral contrast in a tumor located near a bowel loop,
or a tract between tumor and bowel can be demonstrated
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(Fig. 1). Complications associated with tumor-bowel
fistula are: perforation, presenting with peritumoral
stranding, free fluid, pneumoperitoneum, peritonitis,
oral contrast extravasation on CT or MRI, and super-
imposed infection with tumor abscess formation. Tumor-
bowel fistula can also be associated with the use of
bevacizumab [19].

Lymph nodes

Lymphatic involvement is commonly classified into pri-
mary and secondary nodal groups where prognosis
worsens as nodal involvement progresses from the pri-
mary to secondary group. The primary group consists of
paracervical, parametrial, internal and external iliac, and
obturator nodes. The secondary group consists of the
sacral, common iliac, inguinal, and paraaortic nodes [20].
Involvement of supradiaphragmatic nodal stations, such
as parabronchial, supraclavicular, and axillary nodes has
also been reported, with metastases to the supraclavicu-
lar nodes occurring in 11% of cases with distant recur-
rence [20]. Both CT and MRI have played an important
role in identifying recurrent nodal disease via detection
of enlarged lymph nodes in these areas (Fig. 2) [11]. 18F-
FDG PET can detect malignant involvement of lymph
nodes of normal size, with shorter diameter < 1 cm,
thus overcoming one of the major limitations of CT and
MRI. Various metanalyses have shown that 18F-FDG
PET/CT is more sensitive than CT or MRI in detecting
lymph node metastasis in patients with cervical cancer
[21-23]. However, 18F-FDG PET/CT has limited sensi-
tivity for necrotic lymph nodes and early nodal
involvement [12, 18].

Abdomen

The solid organs of the abdomen, such as the liver and
adrenal glands, are a frequent site of recurrence and
presentation of advanced disease [11, 22, 24, 25]. Liver
metastases occur in up to one third of patients with
recurrent disease and can present as hypoechoic lesions
on ultrasound and as solid lesions with wvariable
enhancement on CT or MRI and focal FDG uptake on
PET/CT (Fig. 2) [11, 12].

Peritoneal involvement is present in 5-27% of patients
with recurrent cervical cancer [11, 25]. Peritoneal,
omental and mesenteric recurrence may present as as-
cites, implants scalloping the liver contour, peritoneal
thickening with nodularity, and soft tissue masses
(Figs. 3, 4) [12, 18, 24]. A meticulous search for peri-
toneal disease should be performed in any patient with
cervical cancer, as findings can be subtle, varying from
small peritoneal nodules or peritoneal soft tissue
stranding, or serosal implants adjacent to the bowel
loops, which may cause extrinsic compression of the
bowel and various degrees of obstruction. Coronal
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Fig. 1.

71-year-old woman with vaginal bleeding. A Sagittal
CT image showing a soft tissue mass arising from the cervix.
Cervical biopsy demonstrated poorly differentiated carcinoma
with serous and clear cell features; patient was treated with
carboplatin and Taxol followed by external beam radiation

therapy. B Coronal T2-weighted MRI image showed
reformatted CT or PET/CT images or coronal MRI se-
quences are helpful to identify scalloping of the liver
contour and perihepatic implants.

Peritoneal or mesenteric involvement can be associ-
ated with the presence of the Sister Joseph nodule, rep-
resenting umbilical metastasis, arising either from direct

extension of tumor to the umbilicus, from the anterior
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homogeneously decreased T2 signal intensity, consistent
with treatment response. After 3 years, patient presented with
abdominal pain. Axial (C) and coronal (D) reformatted CT
image with intravenous and oral administration of contrast
media shows a tract between tumor and a bowel loop
(arrowheads), consistent with tumor-bowel fistula.

peritoneal surface, or from spread via lymphatic, venous,
and ligamentous routes of tumor spread [26].

Thorax

Metastases to the chest are common in patients with
recurrent cervical cancer and are frequently associated
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Fig. 2. 57-year-old woman with stage Il B high grade
squamous cell cervical carcinoma initially treated with
chemoradiation. A Follow-up PET shows hypermetabolic
lesions in the liver (arrowhead) and supraclavicular region
(arrow). B Sagittal T1-weighted contrast-enhanced MRI

with intra-abdominal metastatic disease [27]. Thoracic
metastases manifest as lung nodules, pleural nodules,
lymphangitic carcinomatosis, and chest wall masses.
Lung metastases occur in 4.2% to 38% of patients with
cervical cancer, depending on stage of the disecase and
type of cervical cancer, occurring more commonly and
earlier in patients with adenocarcinoma than in patients
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image of the neck demonstrates the enhancing enlarged left
supraclavicular node (arrow). C Coronal T1-weighted
contrast-enhanced MRI image of the abdomen
demonstrates a peripherally enhancing liver metastasis
(arrowhead).

with squamous cell cervical cancer [11, 28, 29]. Pul-
monary metastases commonly present with pulmonary
nodules, which can be multiple, solitary or cavitated, a
finding almost always associated with squamous cell
cervical cancer type (Figs. 4, 5) [29].

Regular CT of the chest is recommended for patients
with stage II-IV cervical cancer during their follow-up
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Fig. 3. 48-year-old woman presenting with abnormal vaginal
discharge and pelvic discomfort and an enlarged irregular
cervix on pelvic exam. The cervix was biopsied,
demonstrating adenocarcinoma of the cervix extensively
involving the cervical stroma. A 18F-FGD PET/CT MIP
image shows a hypermetabolic cervical mass with no FDG
lymph nodes in pelvis and relative axial CT image (B) shows a

period [30]. This precaution aids in finding lesions early
on as lung metastasis may be present for a significant
period before becoming symptomatic. Although 18F-
FDG PET has relatively high sensitivity in the medi-
astinum and chest, it has relatively low sensitivity and
specificity for lesions in the lung, and PET/CT protocols
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large cervical mass with adjacent pelvic fat stranding. Patient
underwent radiation therapy and six cycles of cisplatin.
Follow-up coronal reconstructed CT image (C) shows tumor
implants in peritoneum and greater omentum in the right and
left upper pericolic gutter (curved arrow), around the dome of
the liver (arrowhead), and in the pelvis (arrow).

should include CT of the chest with dedicated lung
reconstruction algorithm, since PET has limited sensi-
tivity in detecting micrometastatic lung disease less than
1 cm® in volume [12, 18].
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Bones

Metastases to the bones have been observed in around
20% of cervical cancer cases, with the lumbar spine being
the most frequent site of osseous metastasis [11, 28]. The
diagnosis should be confirmed by bone biopsy or by two
imaging modalities including a bone scan, CT, FDG-
PET, X-ray, and MRI [28]. PET/CT is currently the most
accurate imaging method to detect hematogenous bone
metastasis in patients with advanced cervical cancer [31—
33].

Other

Skin and subcutaneous tissues can be involved in up to
10% of patients with uterine cervical cancer recurrence
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Fig. 4. 37-year-old woman with adenocarcinoma of cervix
treated with bevacizumab. Contrast-enhanced CT acquired
before starting therapy showing a right lower lobe lung
mass (A), a splenic lesion and multiple liver lesions
(arrowhead) (B). Follow-up contrast-enhanced CT shows
decreased size of the right lower lobe lung mass (C),
decrease size of the splenic lesion, and decreased density
with apparent increased conspicuity of multiple liver lesions
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Fig. 5. 59-year-old woman presenting with vaginal bleeding»
and a cervical mass on pelvic exam, with biopsy showing
squamous cell carcinoma of the cervix. A Initial staging 18F-
FDG PET/CT shows a FDG-avid cervical mass, multiple
FDG-avid mediastinal lymph nodes, lung nodules, right pelvic
node. B relative axial CT image of the chest, acquired
simultaneously, confirms multiple lung nodules. Patient was
treated with external beam radiation therapy and with weekly
Cisplatin to pelvic area followed by Cisplatin and Taxol and
Pemetrexed for 3 cycles. C Restaging CT of the chest
acquired 3 months later demonstrates significant decrease in
size of the lung nodules. Follow-up CT acquired 6 months
later shows significant increase in size of the lung nodules
(D). Patient was placed on vinorelbine.

(arrowhead), with new multiple small liver lesions (arrows)
(D). The apparent increase in conspicuity of the lesion,
likely due to intra-tumoral edema occurring in previously
isodense areas of the tumor, and the new appearance of

hypodense liver lesions, previously not visualized
since isoattenuating, represent an unusual pattern of
response  associated  with bevacizumab, termed

“pseudoprogression”.
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«Fig. 6. 44-year-old woman presenting with bladder outlet
obstruction and an enlarged irregular cervix on pelvic exam,
with biopsy showing squamous cell carcinoma of the cervix.
A Staging PET-CT shows hypermetabolic soft tissue lesion in
the cervix, with no additional FDG-avid lesions. Patient was
treated with external beam radiation therapy and cisplatin
chemotherapy, followed by intracavitary brachytherapy.
B Restaging PET/CT shows excellent treatment response.
5 years later, patient presented with stroke-like symptoms to the
emergency department. Axial T1-weighted contrast-enhanced
MRI of the brain (C) and restaging CT of the abdomen
(D) acquired at the time demonstrate respectively a large
supratentorial enhancing lesion and a centrally hypodense right
adrenal mass (arrow), consistent with recurrences.

[11]. Brain metastases are rare, occurring in 0.5% to 1.2%
of cases and quite rare and usually considered incurable
[34, 35]. Sites of brain metastases are often located in the
supratentorial region and can be either single (50.6%) or
multiple (49.4%), presenting as solid lesions with various
degrees of enhancement on MRI and perilesional edema
(Fig. 6) [36, 37]. In addition, leptomeningeal involvement
has been reported [34].

Metastases to the breast and heart, involving the
myocardium and the pericardium, have also been re-
ported [38, 39].

Systemic treatment for cervical
cancer

While limited stage cancers are treated with surgical
resection or radiation therapy (RT), pelvic RT and
concurrent cisplatin therapy is the standard of care for

locally advanced disease [17, 30, 40]. The purpose of

local therapy is to minimize the increased toxicity asso-
ciated with chemotherapy regimen or to offer treatment
when chemotherapy is not readily available and/or there
is limited capacity for managing adverse effects women
experience from chemotherapy [40].

For recurrent and advanced cervical cancer, doublet
chemotherapy became the standard of care, after the
(Gynecology Oncology Group) GOG 204 study showed
that cisplatin combined with paclitaxel showed improved
trends in overall survival (OS) and progression free sur-
vival (PFS) when compared with cisplatin combined with
other chemotherapy agents [41, 42]. Subsequently results
from the GOG 240 trial showed significance for both
increased OS and PFS when bevacizumab was added to
combination chemotherapy [43]. Consequently, the FDA
approved bevacizumab (Avastin) combined with cis-
platin/paclitaxel or topotecan/paclitaxel chemotherapy
as first-line treatment [44]. While the GOG studies have
determined the standard of care for first-line treatment,
there is currently no consensus for second-line treatment:
as such, patients who progressed on platinum-based first-
line therapy can be treated with second-line regimens,
included in clinical studies or receive best supportive care
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measures [14]. The recent FDA approval of pem-
brolizumab for previously treated advanced or recurrent
PD-L1 positive cervical cancer represents another treat-
ment for these patients [45].

Cisplatin

Cisplatin is a metallic platinum-based compound which
crosslinks purine bases of DNA and interferes with DNA
repair mechanisms, causing DNA damage, and subse-
quently inducing apoptosis in cancer cells [46, 47]. In
1985, a trial conducted by the GOG determined cisplatin
to be the most active single-agent in the setting of
recurrent cervical cancer, subsequently superiority of
combination therapy with various agents was shown in
various trials, with increased overall survival over single-
agent cisplatin therapy [48]. Cisplatin toxicities that can
be observed on cross-sectional imaging are: acute pan-
creatitis, presenting with parenchymal enlargement,
acute peri-pancreatic fluid collections, and diffuse FDG
avidity of the pancreatic parenchyma; hepatotoxicity, in
the form of steatosis, with classic increased echogenicity
on ultrasound and T1 hypointensity and hypodensity on
MRI and CT, and cholestasis, with biliary duct dilation
[49, 50]. Platinum-based therapies are also associated
with arterial thrombosis, venoocclusive disease, and
vascular ischemia, reported in up to 9% of patients
treated with these drugs [51, 52].

Topotecan

Topotecan is a cytotoxic agent that works as an inhibitor
of topoisomerase I, an enzyme necessary for DNA
replication. It acts by forming a stable covalent complex
with the DNA/topoisomerase I aggregate leading to
breaks in the DNA strand, subsequently resulting in
apoptosis and cell death [53]. Since the addition of cis-
platin in therapy regimens for cervical cancer, numerous
studies have attempted to improve survival rates by
incorporating additional cytotoxic drugs. Long et al., in
GOG 179, evaluated the combination of cisplatin and
topotecan for patients with advanced disease showing
slight improvement in median PFS (1.7 months) and
median OS (2.9 months) [54].

Topotecan’s primary complication is bone marrow
suppression. Fatalities due to topotecan-induced neu-
tropenic colitis have also been reported during clinical
trials [55]. Neutropenic enterocolitis is classically char-
acterized by transmural inflammation of the cecum, of-
ten with involvement of the ascending colon and ileum.
Abdominal plain x-rays can show dilated atonic cecum
and ascending colon filled with liquid or gas, signs of
intramural gas, and small bowel dilation. CT delineates
bowel wall thickening, a dilated cecum or other colonic
segment, an inflammatory mass, pericolonic inflamma-
tion, and pneumatosis intestinalis [56]. Pulmonary toxi-
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city can present as interstitial lung disease, organizing
pneumonia, diffuse alveolar damage, and in rare cases,
constrictive bronchiolitis [57-59]. Risk factors for pul-
monary complications include pulmonary fibrosis, lung
cancer, exposure to thoracic radiation, use of drugs
known to cause pulmonary toxicity, use of colony-stim-
ulating factors, and a history of interstitial lung disease
[55].

Paclitaxel

Paclitaxel is a cytotoxic drug that works stabilizing
microtubules them against depolymerization. Paclitaxel
blocks cells in the G2/M phase of the cell cycle owing to
the inability of such cells to form a normal mitotic
apparatus and leads to subsequent apoptosis [60, 61].
Moore et al. demonstrated that the addition of paclitaxel
resulted in significant improvement in response with an
associated modest 2-month improvement in median PFS
[62].

Similar to topotecan, neutropenia and thus neu-
tropenic colitis is the principal toxicity in paclitaxel [63].
Paclitaxel has also been associated with pulmonary tox-
icities such as acute diffuse interstitial pneumonia, sub-
acute diffuse interstitial pneumonitis, pulmonary
opacities with peripheral cosinophilia, and pulmonary
fibrosis, the most common being interstitial pneumonitis,
which can develop days to weeks of receiving paclitaxel
[64]. The radiographic features of paclitaxel-induced
pneumonitis are nonspecific, showing an increase in
reticular markings and interlobular thickening in a pat-
chy or diffuse pattern with or without ground-glass
opacities on CT [51, 65].

Vinorelbine

Vinorelbine is a semi-synthetic vinca-alkaloid agent
which stimulates microtubule depolymerization and mi-
totic spindle destruction, blocking cells at the G2/M
phase [66]. Vinorelbine has moderate activity in patients
with persistent or recurrent cervical carcinoma, with
better response rate for squamous cell carcinoma com-
pared to adenocarcinoma [66—68]. Main toxicities asso-
ciated with vinorelbine are hematologic, pulmonary and
neurologic. Neutropenia and its complications has been
observed in up to 52% of patients with weekly IV
vinorelbine [69]. Vinorelbine associated pneumonitis may
present with diffuse ground-glass and reticular opacities
[58].

Gemcitabine

Gemcitabine is a nucleoside analog of deoxycytidine
which is phosphorylated into its active form once inside a
cell. From there, it is incorporated into DNA on the end
of an elongating strand and inhibits DNA polymerases
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from proceeding. This process inhibits the cell from
growing and eventually causes cell death [70]. Regarding
its efficacy in cervical cancer, although generally inferior
to cisplatin as a single-agent, when used concurrently
with cisplatin and/or radiation therapy, has higher
objective response rates and improves survival [71].
Gemcitabine’s most prominent toxicities include
neutropenia, thrombocytopenia, anemia and gastroin-
testinal side effects [71]. Gemcitabine-induced pulmonary
toxicities are also common, with an incidence rate of
23%., ranging from mild (dyspnea and bronchospasm) to
severe (pulmonary fibrosis and acute respiratory distress
syndrome) toxicity [72]. These complications and their
related radiologic features are important to distinguish
early as they may be potentially fatal or have significant
detriment on quality of life if not treated promptly [71].
Consideration of capillary leak syndrome in the differ-
ential diagnosis of new-onset interstitial pulmonary
edema after gemcitabine use is vital. Furthermore, gem-
citabine is associated with increased risk of throm-
boembolic events, presenting with accelerated arterial or
venous thrombosis, the latter being more common [52].

Bevacizumab

Bevacizumab is a humanized anti-vascular endothelial
growth factor (anti-VEGF) monoclonal IgG antibody.
By inhibiting VEGF, bevacizumab’s use leads to reduc-
tion in microvascular growth of tumor blood vessels and
thus limits the blood supply to tumor tissues [73]. Besides
cervical cancer, in combination therapy, bevacizumab is
approved for the treatment of advanced colorectal can-

woman with advanced cervical

Fig. 7. 79-year-old
adenocarcinoma treated with pembrolizumab, with moderate
liver function test elevation. Restaging CT of the chest shows
peripheral ground-glass opacities with subpleural sparing
consistent with an NSIP pattern (arrow), not visible on prior
scans (not shown). Findings were thought to be related to
immune-mediated pneumonitis.
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cer, advanced non-small cell lung cancer, metastatic
breast cancer, and advanced renal cell cancer [73, 74].

Differently from traditional chemotherapy agents
used for cervical cancer, bevacizumab may show de-
crease in attenuation of solid lesions, or new cavitation of
lung nodules, representing a decrease in vascularity [75].
These changes can occur with or without concurrent le-
sion change in size, and represent treatment response [75,
76]. Bevacizumab has also been associated with unusual
patterns of response, which may represent a potential
source of confusion for the radiologist, including the
presence an increase in size despite a decrease in atten-
uation, due to intra-tumoral edema occurring in previ-
ously isodense areas of the tumor; and the new
appearance of hypodense liver lesions, previously not
visualized since isoattenuating, named ‘“‘pseudoprogres-
sion”. In these cases, decision to change treatment
should be deferred until after a follow-up study, which
will show stabilization or improvement in case of pseu-
doprogression (Fig. 4) [75, 77].

Bevacizumab has many potential toxicities ranging
from hypertension to thrombosis, hemorrhage, wound
complications and colonic perforations [78]. Of these,
gastrointestinal perforation is an infrequent but poten-
tially fatal toxicity which can lead to peritonitis requiring
emergency operative intervention [79]. Often times, pa-
tients with peritoneal signs will have emergent surgery
without the need for imaging; however, CT can be very
helpful in guiding surgical intervention if the site of
perforation is unclear [80]. Additionally, there is an
inherent risk of bleeding with any VEGF-targeted
agents. Most commonly, this is grade 1 epistaxis, but
serious, and in some cases, fatal hemorrhagic events,
including  hemoptysis,  gastrointestinal  bleeding,
hematemesis, intracerebral hemorrhage, and vaginal
bleeding, have occurred [81]. It is crucial for the source of
bleeding to be identified on imaging so that correct
management can be applied. Cholecystitis, pancreatitis,
hepatic steatosis and posterior reverse encephalopathy
syndrome have also been reported [75, 82, §83].

Immune checkpoint inhibitors

Cervical cancer treatment with standard systemic
chemotherapy doublets, such as those mentioned above,
have had overall dismal PFS and response rates.
Nonetheless, the integration of bevacizumab-based tri-
plet therapy in the first-line setting for treatment of
recurrent or metastatic disease has allowed response
rates to approach 50% [84]. However, other mechanisms
of therapy are still being identified. For instance, it is
believed that human papillomavirus, the number one risk
factor for acquiring cervical cancer, can escape host im-
mune-mediated identification and eradication by induc-
ing expression of programmed death-ligand 1 (PD-L1).
This is evidenced by the upregulation of PD-L1 in cer-
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vical cancer [84, 85]. This has developed the considera-
tion of the use of immune checkpoint inhibitors in
cervical cancer treatment.

A single-arm, multi-cohort phase II trial called
KEYNOTE-158 investigated pembrolizumab, a PD-1
inhibitor, for the treatment of cervical cancer. In this
trial, patients with advanced cervical squamous cell
cancer with noted progression or intolerance to standard
therapy received pembrolizumab monotherapy for
2 years or until progression or toxicity. Distinctly, the
response rate seemed to strengthen with an increase in
follow-up: those initially enrolled had a response rate of
17% which increased to 27% in patients who had follow-
up greater than 27 weeks [86]. Based on the results of this
trial granted the FDA approved pembrolizumab in PD-1
positive recurrent or metastatic cervical cancer with dis-
ease progression on or after chemotherapy.

Immune checkpoint inhibitors are associated with
specific patterns of treatment response, with possible
decrease in size of baseline lesion by 12 weeks; with slow
steady decline in tumor burden after initial stability of
the lesions; with initial increase in lesion size or appear-
ance of new lesions followed by response [87].

Immune checkpoint inhibitors are typically associated
with a unique spectrum of side effects termed immune-
related adverse events (irAEs). These include dermato-
logic, gastrointestinal, hepatic, endocrine, myositis, and
sarcoid-like reactions [88]. Of these, gastrointestinal
toxicities are observed in up to 20% of cases and can
present with enteritis, diffuse colitis and segmental colitis
associated with diverticulosis (SCAD) [89, 90]. Diffuse
colitis or enteritis is characterized by mesenteric vessel
engorgement with either fluid-filled bowel loops or mild
diffuse or segmental bowel wall thickening. SCAD oc-
curs in a pre-existing segment of diverticulosis and is
characterized by segmental wall thickening with associ-
ated pericolonic fat stranding [90].

Immune-related hepatitis is a rare adverse event pre-
senting with mild hepatomegaly, periportal and gall-
bladder edema, periportal lymphadenopathy, diffusely
hypoattenuating liver parenchyma or heterogeneous
parenchymal enhancement [91, 92].

Pembrolizumab associated pneumonitis is an
uncommon but potentially fatal complication with a
spectrum of CT presentation, presenting with crypto-
genic organizing pneumonia, or with peripheral basilar
subpleural ground-glass changes and interlobular septal
thickening mimicking nonspecific interstitial pneumonia
(NSIP) (Fig. 7) [93]. Other irAE observed are pancre-
atitis, thyroiditis, myositis, hypophysitis, presenting with
focal FDG uptake in the affected organs on PET/CT and
classic imaging appearance on CT or MRI.

Sarcoid-like findings with new or enlarging thoracic
or abdominal nodes are commonly observed and should
be correctly interpreted. In these cases, decision to
change treatment should be deferred until after a follow-
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up study, which will show decreased size or FDG avidity
of the sarcoid nodes [94].

Conclusion

Given the improvement in loco-regional therapies for
cervical cancer, more and more patients are currently
living with recurrent and advanced cervical cancer. In the
past years, the number of therapies available has in-
creased considerably for these patients. Radiologists
should be familiar with presentation of recurrent and
advanced cervical cancer, the array of systemic therapy
available, along with their pattern of treatment response
and their adverse events.
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