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Interventional radiology’s role in the diagnosis and management
of patients with gallbladder carcinoma
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Abstract: Gallbladder carcinoma is a rare, aggressive biliary tract malignancy, with a 5-year survival of less
than 5%. It is the 6th most common gastrointestinal malignancy in the United States and more commonly
found in women. While some risk factors include gallstones, porcelain gallbladder, and smoking, gallbladder
carcinoma is often found incidentally following cholecystectomy or percutaneous image guided biopsy.
Patients frequently present in a late disease state when they are no longer surgical candidates and minimally
invasive image guided-interventions therefore play a critical role in the management and treatment of these
patients. This review will discuss some of the key procedures and roles interventional radiologists play in
the diagnosis and management of patients suffering from gallbladder carcinoma including tissue sampling,
placement of intra-arterial infusion pumps, preoperative portal vein embolization (PVE), biliary drainage,

management of post-operative complications such as bile leaks or biliary obstruction, and management of

chronic pain.
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Introduction

Gallbladder carcinoma is an aggressive, often rare biliary
tract malignancy in most western countries, though is more
widespread in other regions of the world, with a particularly
high incidence observed in Japan, Chile, India, and Bolivia
(1-3). It is the 6th most common gastrointestinal malignancy
in the United States, and is more common in women
(1,2). Adenocarcinoma accounts for 90% of gallbladder
carcinoma (4), while squamous cell carcinomas of the
gallbladder have been reported to account for 2-12%.
Other rarer forms of gallbladder carcinoma include
sarcomas, lymphomas, and carcinoid (1).

The diagnosis is usually made late in the disease course
as patients are often initially asymptomatic or present
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with nonspecific complaints including anorexia, weight
loss, abdominal pain, and jaundice (5). However, several
key risk factors that the treating practitioner should be
cognizant of to aid in making an early diagnosis when
possible are detailed below. Cholelithiasis is a major risk
factor for gallbladder carcinoma, and is seen in 74-92%
of cases (1). Although gallstones are a described risk factor
for development of gallbladder carcinoma, Comfort et a/.
showed that less than 1% of patients with asymptomatic
gallstones developed gallbladder carcinoma over a
10-25-year period (6). Porcelain gallbladder is another
risk factor, and is present in 10-25% of patients with
gallbladder carcinoma (7). Smoking increases the risk of
developing gallbladder carcinoma by as much as five-fold (6).
An additional risk factor for squamous cell carcinoma
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Figure 1 Gallbladder carcinoma appearance on CT. CT of the abdomen, portal venous phase in a 74-year-old male with abdominal pain.

Axial (A) and coronal (B) images demonstrate irregular gallbladder wall thickening and enhancement (white arrows), with invasion into the

adjacent hepatic parenchyma (black arrows).

of the gallbladder is exposure to parasitic infections (8).
Unfortunately, these known risk factors are nonspecific and
gallbladder carcinomas still often present in advanced stages
with local spread and distant metastatic disease. This leads
to a dismal prognosis in many patients with an overall mean
survival at the time of diagnosis of 6 months and a 5-year
survival rate of only 5% (1,9,10).

Treatment with extended (radical) cholecystectomy
where surgical resection is extended beyond the gallbladder
to include adjacent structures such as portions of the liver
can be curative if gallbladder carcinoma is identified in
early stages which is approximated to occur in only 10—
30% of patients (1). The dismal prognosis for gallbladder
carcinoma patients is related in part to the gallbladder
lacking a serosal layer adjacent to the liver, enabling hepatic
invasion with potential biliary obstruction and metastatic
progression (4,10). As the majority of patients presenting
with gallbladder carcinoma are not candidates for primary
surgical resection, percutaneous interventions are often
critical to aid treatments and manage their disease. This
review will detail important diagnostic findings, key
image-guided procedures and the role interventional
radiologists play in the management of patients suffering
from gallbladder carcinoma. It will further aid referring
practitioners understanding of potential interventional
options to optimize their care of patients suffering from
metastatic gallbladder carcinoma.

Imaging findings

Gallbladder carcinoma is often undetected until late in
the disease course with diagnostic imaging. However, an
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overview of commonly observed findings can be critical for
enabling early diagnosis when possible and can help guide
treatment and proper management in later disease states.
Sonography, CT, and MRI are commonly used diagnostic
tools which can show a large gallbladder mass that nearly
fills or replaces the lumen and often invades into the adjacent
hepatic parenchyma (2,11). On non-contrast CT, gallbladder
carcinoma is often hypodense. Following the administration
of IV contrast, approximately 40% will show a hypervascular
focus of enhancement (2,12,13). MRI can show hypointense or
hyperintense signal on T'1-weighted images of the gallbladder
and hyperintense signal on T2-weighted images (4). CT
and MRI both show irregular, intense enhancement in
the periphery in early arterial phase, and will be retained
in fibrous components of the primary lesion on the portal
venous phase (Figure 1) (2). PET-CT typically shows intense
hypermetabolic FDG activity at the location of the tumor
and metastases (2). Diffuse, focal, or asymmetric wall
thickening is seen in 20-30% of cases on initial studies (12).
Initial detection of gallbladder carcinoma can occur as a
polypoid lesion in 15-25% of cases, with malignant polyps
usually measuring greater than 1 cm (14). While these
imaging findings alone are not diagnostic of gallbladder
carcinoma, they should raise suspicion of gallbladder
carcinoma and aid in further diagnostic workup and
treatment management.

Percutaneous biopsy and its emerging role in
molecular diagnostics

Assessment of tissue specimens remains critical for

gallbladder carcinoma diagnosis (15). While the diagnosis
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is sometimes obtained from analysis of surgical specimens,
the uncertain etiology and late stage of presentation often
requires a biopsy by either an endoscopic or percutaneous
approach. Endoscopic ultrasound (EUS)-guided fine needle
aspiration (FNA) can offer sampling of the lesion (5), though
the diagnosis is not always clear on imaging with early stage
gallbladder carcinoma sometimes mimicking cholecystitis.
In these cases, cholecystectomy is often performed with
gallbladder carcinoma incidentally detected histologically
from the surgical specimens. This is reported to occur
in 0.3-3% of laparoscopic cholecystectomies performed
for cholelithiasis (16). In a large 1999 international
survey, Paolucci et /. found that 409 of 117,840 (0.3%)
of cholecystectomies performed for benign disease had
incidental GBC (17). An earlier prospective analysis by
the Southern Surgeons Club in 1991 (18) found that the
majority of new cases of gallbladder carcinoma diagnosed
in the United States are found incidentally on pathologic
specimens following cholecystectomy for cholelithiasis,
with reported rates of 1-2%. When a gallbladder with an
incidental carcinoma is removed laparoscopically there is
an increased rate of peritoneal and port site dissemination
and care should therefore be taken to properly diagnose
gallbladder carcinoma prior to surgery when possible to
minimize this risk (9).

Percutaneous FNA of the gallbladder for the diagnosis
of suspected gallbladder carcinoma is controversial,
as some authors advocate that it increases the risk of
biliary peritonitis (19). However, Rana et /. found that
ultrasound guided FNA of gallbladder lesions performed
by an experienced interventional radiologist with a
pathologist present for rapid on-site evaluation (ROSE)
did not experience any biliary peritonitis in 596 cases
over a S-year period. While the potential risk of biliary
peritonitis following a percutaneous FNA is unclear, FNAs
are currently commonly performed in some practices (19).
Figure 2 demonstrates an image guided percutaneous FNA
and biopsy of a gallbladder carcinoma invading the liver,
which confirmed the diagnosis of gallbladder carcinoma.
Since many gallbladder carcinomas present in advanced
stages as masses, cellular aspirates are often easy to obtain
and yield definitive diagnostic results. The diagnosis can
be more challenging in cases where only wall thickening is
present. However, the diagnostic yield of a percutaneous
biopsy is still relatively high with a success rate reported of
greater than 90%. Percutaneous biopsy can also play a role
in patients with disseminated disease or in patients who are
not candidates for surgical resection as a method to confirm
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the diagnosis before palliative therapy, experimental trials,
or hospice (2).

Molecular testing and genomic profiling are likely
to play an increasing role in the treatment planning for
patients suffering from gallbladder carcinoma and biopsies
will therefore likely be required with increasing frequency.
Hundreds of genes have been implicated in the pathogenesis
and disease progression of gallbladder carcinoma (20).
Despite the advances made in the understanding of genetic
aberrations contributing to gallbladder carcinoma, to date
there is no established genetic marker in routine clinical
use for diagnosis (20). Future studies will likely play an
important role in tailoring treatments based on the genetic
characteristics of a patient’s gallbladder carcinoma and
biopsies are likely to play a critical role as treatments
become personalized to each gallbadder carcinoma’s genetic
makeup.

Management of biliary leaks

Postoperative bile leaks after resection of gallbladder
carcinoma have increased in frequency over the past 3
decades due to the development of laparoscopic biliary
surgery, and can also occur after trauma or any procedure
affecting the biliary system such as endoscopic retrograde
cholangiopancreatography (ERCP), percutaneous
transhepatic cholangiography (PTC), ablation of hepatic
tumors, or even liver biopsy (21). Additionally, bilomas
have even been observed with some hepatobiliary tumors
that have obstructed the biliary system independent of a
procedure. For example, some patients with gallbladder
carcinoma whose tumors have obstructed the biliary
system and caused bile duct dilatation have been found to
eventually develop bilomas (22).

Biliary leaks most often occur within one week to one
month postoperatively and the clinical presentation can
include right upper quadrant pain, nausea, vomiting,
anorexia, and fever. Laboratory findings include leukocytosis
and abnormal liver function tests. A bile leak can lead to
a biloma, or an organized fluid collection containing bile,
which often is accompanied by an inflammatory reaction
resulting in fibrosis. Diagnosis often involves CT, however
ultrasound, hepatobiliary cholescintigraphy (HIDA),
and MRI may also be useful. Management often involves
PTC, biliary diversion away from injured bile ducts, and
percutaneous drainage of bilomas. PTC is used to study the
anatomy of the biliary tree, aid in procedural planning, and
identify the site of bile injury. Once the anatomy and bile
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Figure 2 Percutaneous biopsy of gallbladder carcinoma lesion. A 65-year-old male who initially presented with abdominal pain and

leukocytosis. Ultrasound of the gallbladder showed a diffusely thickened, irregular gallbladder wall (white arrows) with invasion of hepatic

parenchyma (red arrow) (A). Ultrasound guided biopsy was performed with three fine needle aspirations (FNAs) (white arrow) (B) and two

18-gauge core needle (white arrow) biopsies obtained (C). After the diagnosis of gallbladder carcinoma was confirmed, a staging FDG PET/

CT demonstrated increased metabolic activity in the gallbladder wall and invasion of adjacent hepatic parenchyma (white arrows) (D).

injury is well understood, the interventional radiologist can
advance an 18- to 22-gauge needle to the fluid collection
percutaneously under ultrasound, CT, or fluoroscopic
guidance. This is followed by serial dilation over a wire
and subsequent drain placement. Drains are left in place
until the patient’s clinical picture improves, drain output
decreases, and imaging demonstrates near or complete
resolution of fluid collections. Figure 3 demonstrates
presence of a post partial hepatectomy biloma in a patient
suffering from biliary tract cancer, which nearly completely
resolved following placement of a percutaneous biloma
drain.

Preoperative portal vein embolization (PVE)

In patients with stage I gallbladder carcinoma who are good
surgical candidates, resection is often attempted following
cholecystectomy to improve overall survival (OS) (14).
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Pre-operative planning is critical as surgery often includes
resection of hepatic margins bordering the gallbladder
fossa with an en bloc nodal dissection (14). Since the extent
of hepatic involvement in gallbladder carcinoma is often
advanced, more aggressive surgeries are often required, and
future liver remnant (FLR) hypertrophy following PVE
when possible can facilitate safe resection of larger portions
of diseased liver (23). PVE can increase the volume of the
FLR, with a goal of FLR hypertrophy of >20% of the initial
functional liver and can be accomplished with particles,
glue, ethanol, coils or in combination (23-26). The most
commonly used agents are a combination of N-butyl-
2-cyanoacrylate (NBCA), microspheres and coils (25).
Figure 4 demonstrates a patient with bile duct cancer who
underwent PVE prior to surgical resection with subsequent
dramatic hypertrophy of the FLR.

PVE has been shown to be an effective method of
stimulating liver hypertrophy in the setting of hepatobiliary
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Figure 3 Post resection biloma with near resolution following biliary drain placement. A 74-year-old male with a history of biliary tract

cancer status post right partial hepatectomy complicated by a bile leak. Axial (A) and coronal CT (B) with oral and IV contrast demonstrates

a large biloma (white arrows) in the post right hepatectomy resection bed. (C) Fluoroscopic image demonstrating placement of a 12 French

multipurpose drain in the biloma adjacent to the surgical resection bed (white arrows). (D,E) Coronal and axial CT with oral and IV contrast

demonstrates the percutaneous drain in the resection bed (white arrows) with near complete resolution of the biloma.

cancers including gallbladder carcinoma (23,24,27).
When PVE is not performed, there is an increased risk of
postoperative hepatic failure (24).

Percutaneous biliary drainage to manage biliary
obstruction

Malignant obstructive jaundice is a common cause of
morbidity in hepatobiliary cancers including gallbladder
carcinoma. Drainage of biliary obstructions are typically
performed either via percutaneous transhepatic biliary drain
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placement or placement of an endoscopic biliary drain (28).
In a recent meta-analysis by Duan et al., they concluded
that both percutaneous and endoscopic biliary drains
have similar therapeutic success rates (28). Percutaneous
biliary drains in the setting of malignant obstruction are
often essential in the setting of high bile duct obstructions
(intrahepatic or at the porta hepatis) or when endoscopic
interventions have failed, whereas endoscopic interventions
are preferred in the setting of low biliary obstruction
(extrahepatic biliary obstruction) (29). Percutaneous biliary
drain placement is often indicated as a method to palliate
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Figure 4 Portal vein embolization (PVE) with hypertrophy of the future liver remnant (FLR). A 78-year-old female with right hepatic

bile duct cancer. Axial (A) and coronal CT (B) with oral and IV contrast demonstrates a biopsy-proven bile duct cancer in the right hepatic

lobe (white arrows). Axial PET/CT (C) demonstrates that the right liver tumor is FDG avid (white arrow). Portal venogram demonstrates

percutaneous access into the portal vein via a right-side approach with contrast enhancing the portal venous anatomy, with the catheter tip

in the main portal vein (white arrow) (D). (E) Post embolization portal venogram demonstrates coils in the right portal vein branches (black

arrows) and catheter tip in the main (white arrow). (F,G) Axial and coronal (H) CT with IV contrast demonstrates the hypodense right liver

tumor (white arrow) with coils in the right anterior and posterior vein branches (blue arrows). (I) Axial CT with IV contrast demonstrates

post right hepatectomy with hypertrophy of the left hepatic lobe (FLR) (white arrows), consistent with a satisfactory response to right PVE.

symptoms of obstruction, including pruritus due to elevated
bilirubin or to treat cholangitis (29,30). Because external
catheters can negatively impact patient quality of life and
can be inadvertently retracted, the ultimate goal for patients
with short life expectancies is to provide a completely
internal drain (29). The interventional radiologist can
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percutaneously perform primary biliary stenting by placing
a stent across the underlying obstruction and help alleviate
some of the patient’s discomfort. Maybody et /. found that
following the placement of a single self-expanding metallic
stent for high bile duct obstruction, no obstruction was
observed 9 months following placement (31). Additional
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stents can be placed if needed to relieve obstructions,
though the average patency has been shown to be decreased
to approximately 7 months in these cases (31).

Transarterial therapy for intrahepatic
metastases

In the majority of gallbladder carcinoma patients who
are no longer surgical candidates, minimally invasive
locoregional therapies such as transarterial therapies may
be a treatment consideration. Embolization procedures
have been widely studied for the treatment of some hepatic
metastases. In this approach, embolic materials and/or
chemotherapeutic or internal radiation are delivered via
the arteries feeding the tumors. Liver malignancies mainly
derive their blood supply from the hepatic arteries while
healthy liver tissue predominantly receives its blood supply
from portal vein branches. This constitutes the principle for
selectively targeted intraarterial therapy where the healthy
liver is predominantly spared. These treatment methods
are often used to treat hepatocellular carcinoma (HCC),
and have been shown to improve survival (32). Additionally,
in the past decade the use of image-guided locoregional
therapies as a palliative option in hepatobiliary cancers such
as unresectable intrahepatic cholangiocarcinoma (ICC), has
been an increasingly accepted management approach (33).
Catheter-based intraarterial therapies are becoming an
increasingly used locoregional therapy approach for the
treatment of unresectable intrahepatic biliary tract cancer
with studies demonstrating promising survival benefits.
Scheuermann er al. performed a retrospective study where
they analyzed survival rates among all available therapeutic
options for ICC at their institution (34). Out of 273 patients
with ICC, 130 (47.6%) underwent surgical resection, 111
(40.7%) received systemic chemotherapy/best supportive
care and a total of 32 (11.7%) underwent trans-arterial
chemoembolization (TACE) with mitomycin-c¢ (n=29) or
drug (doxorubicin)-eluting beads (DEB) (n=3). The median
OS of surgical patients was 28 months and 37 months in
patients with RO and NO disease. There was no survival
difference observed between surgical patients with positive
resection margins (11 months) or lymph node positive
disease (9 months) compared to patients who underwent
conventional TACE (¢cTACE) or DEB-TACE (11 months).
Multiple additional studies have also shown improved OS
in a variety of patients receiving cTACE including patients
treated for palliation (35), and as an adjuvant therapy
after radical surgery (36). A small number of prospective
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studies have been performed with the use of ¢TACE, and
demonstrated promising results in some patients. However,
results from large randomized clinical trials are needed to
optimally determine which specific patients suffering from
ICC would benefit the most from ¢ TACE (37-40).
Additional studies in patients suffering from biliary tract
cancer who were treated with DEB-TACE also have shown
promising results. The aim of DEB-TACE is to reduce
the risk of systemic distribution and increase intra-tumoral
drug concentrations of chemotherapeutic agents, improving
therapeutic effectiveness through a combination of an
embolic effect and drug-elution. Poggi et 4/l. performed
a retrospective study of nine patients with hepatic
malignancies, seven of which were ICC, who received
oxaliplatin-preloaded microspheres combined with systemic
chemotherapy (oxaliplatin and gemcitabine) compared
to eleven patients who were treated with chemotherapy
that is 5-fluorouracil and oxaliplatin based, and found that
the median OS after DEB-TACE and chemotherapy was
30 months compared to 12.7 months for chemotherapy
alone (41). In a prospective study which compared
irinotecan-eluting beads iIDEB-TACE) with ¢TACE and
systemic chemotherapy (gemcitabine and oxaliplatin),
the iDEB-TACE group had a prolonged median OS of
11.7 months compared to median OS of systemic
chemotherapy of 11.0 months and 5.7 months in the
c¢TACE group suggesting the potential additional benefit
of iDEB-TACE compared to cTACE (42). The therapeutic
effect of TACE and DEB-TACE in the treatment of
metastatic gallbladder carcinoma is not well known.
Yttrium-90 radioembolization (Y90-RE) is a form of
selective internal radiation therapy (SIRT) where small
embolic particles (20-40 pm) containing the radionucleotide
Y90 emits B-radiation that is delivered to tumors intra-
arterially (43). It is becoming a commonly utilized option
for the treatment of primary hepatic malignancies and
metastatic hepatic lesions. Y90 radioembolization can
currently be performed with glass-based microspheres
(TheraSphere, BTG, Canada) and resin-based microspheres
(SIR-Sphere, Sirtex, Australia). Given the severe radiation
potency of radioembolization and risk of non-target delivery
of the microspheres, patients undergo a shunt evaluation
using technetium-99 macro-agglutinated albumin
(Te-MAA), SPECT and angiographic imaging prior
to receiving the Y90 therapy (44,45). SIR-Spheres are
currently FDA approved for the treatment of unresectable
metastatic liver tumors from primary colorectal cancer
with adjuvant intra-hepatic artery chemotherapy (IHAC)
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of floxuridine while TheraSpheres are FDA approved as
a Humanitarian Device for the treatment of unresectable
HCC. Applications of Y90 in patients with other
malignancies such as metastatic hepatobiliary cancers
require institutional review board (IRB) approval (33).

Most of the current literature investigates the use of Y-90
in the treatment of HCC, metastatic colorectal cancer, and
metastatic neuroendocrine carcinoma (NEC) (32). The
efficacy of Y-90 against biliary tract cancers in improving
OS and treatment response is currently variable in part
due to limited data or the majority of the data derived
from small retrospective or prospective cohort studies (46).
However, some studies using Y-90 against biliary cancers
such as ICC have shown promising results in unresectable
disease and for downstaging the disease to enable secondary
resection (47,48). Multiple studies have shown that Y90
can be effectively used in some patients with unresectable
ICC (44,49-51). There is some suggestion that the greatest
survival benefits are in patients with little to no cancer
related symptoms at baseline and no portal vein thrombosis
prior to treatment (49).

While data exists regarding the role and benefit of
embolization in the treatment of intrahepatic metastatic
disease for hepatobiliary malignancies (52), the optimal
treatment method is still debated (53). In a multi-
institutional pooled cohort analysis, Hyder et /. showed
that intraarterial therapy (Y90 and TACE) for advanced
ICC was safe and led to good disease control in the
majority of patients (54). The first randomized controlled
trial to compare the efficacy of Y90 and ¢TACE in 24
patients with unresectable ICC by radiographic response
on contrast-enhanced MRI (ceMRI) in 24 patients is
underway and will hopefully aid our understanding of the
best treatment options for these patients (40). Treatments
for metastatic gallbladder carcinoma have been utilized
at some institutions with Y90 following IRB approval.
Figure 5 demonstrates a patient with metastatic gallbladder
carcinoma to the liver who was treated with SIRspheres.

Future studies are necessary though to best assess which
GBC patients are most likely to benefit from this treatment
approach.

Thermal ablation as treatment for intrahepatic
metastases

Percutaneous image guided thermal ablation such as
microwave ablation and radiofrequency ablation (RFA)
are being utilized with increasing frequency for the
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treatment of patients with liver metastases who are not
surgical candidates and may become more commonly used
in metastatic gallbladder carcinoma treatment given its
propensity for hepatic involvement (3,32). Patients with
less than three to four lesions measuring less than 3—4 cm
in diameter as seen on cross-sectional imaging are typically
considered the ideal candidates for this approach (32). A
2011 study by Kim et a/. found that RFA was effective in
controlling small (<3 c¢cm in diameter) ICC with a median
survival of 38.5 months (55). Microwave ablation has been
shown to be an effective treatment for primary hepatic
malignancies and malignancies with an avidity for liver
metastasis suggesting that this treatment may become a
viable option for certain patients with metastatic gallbladder
carcinoma (56). Future studies will be necessary to identify
the optimal ablation technique and whether patients with
particular gallbladder carcinoma variants and presentations
are most likely to respond favorably to this therapy.

Hepatic artery infusion (HAI) pumps

HAI pumps are implantable devices that can be safely
placed intra-arterially as an adjunct to other therapies (57).
HALI have been placed in cases of hepatic metastatic disease,
enabling local, continuous infusion of cytotoxic agents
to maximize direct tumor effects and minimize systemic
side effects (57). In patients with unresectable advanced
gallbladder carcinoma, this technique has been described in
the literature (58) with some case reports showing disease
regression and extended survival by 9-15 months (58-61).
Ideal candidates are reported as those with less than 70%
hepatic tumor burden, preserved hepatic function, no
portal hypertension or portal vein thrombosis (57). In
patients with unresectable intrahepatic cholangiocarcinoma
confined to the liver or with limited regional nodal disease,
a combination of systemic therapy plus HAI chemotherapy
showed greater survival than systemic therapy alone (62).
Further data related to the utilization of HAI is evolving.

Celiac plexus blocks and pain palliation

Palliation can be critical for improving quality of life
in patients suffering from gallbladder carcinoma as the
majority present with incurable disease. Pain is one of
the most frequent symptoms encountered with aggressive
abdominal malignancies and efforts to minimize these
symptoms can greatly reduce patient suffering. The celiac
plexus is the largest visceral plexus, and serves as a major
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Figure 5 Y90 radioembolization (RE) in metastatic gallbladder carcinoma. A 59-year-old with high grade gallbladder adenocarcinoma

treated with laparoscopic cholecystectomy, chemotherapy and radiation therapy presenting for locoregional therapy of hepatic
metastases. Contrast enhanced cone beam CT demonstrates centrally hypovascular tumors (white arrows) in segments 6 (A) and 7 (B)
with corresponding uptake on Tc99m-MAA SPECT-CT (C,D) (white arrows). (E) Demonstrates lobar infusion of 28.9 mCi Y-90 resin
microspheres via the right hepatic artery with the use of an anti-reflux balloon occlusion microcatheter (black arrow). Y-90 Bremsstrahlung
scintigraphy with SPECT-CT demonstrates multifocal uptake in the right lobe of liver (F;G) (white arrow).

relay center for nociception in the upper abdomen (63). upper abdominal cancers as a method to treat intractable
Although medical management continues to be the first pain (64-67). While celiac plexus blocks provide short-
line standard of care for oncologic pain, celiac plexus blocks term pain relief, celiac plexus neurolysis has been shown to
using lidocaine or steroids and celiac plexus neurolysis using offer effective, immediate onset, long lasting pain reduction
agents such as ethanol or phenol have all been utilized in (64-66,68). In a recent case report by Kanthed et 4/., they
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found that in a patient with unresectable gallbladder
carcinoma with intractable abdominal pain, significant pain
relief was experienced immediately following celiac plexus
neurolysis, the need for opioid intake was reduced, and
the patient reported improved quality of life on follow-up
visits (68). Polati et a/. found that analgesic drug
consumption was significantly lower and quality of life
scores significantly improved following celiac plexus
blocks in patients with pancreatic cancer (64). A recent
retrospective analysis by Koyyalagunta et 4/ investigating
the use of alcohol and phenols in celiac plexus neurolysis
found that approximately 45% of patients with pancreatic
cancer who underwent the procedure had a 30% or greater
reduction in their pain until death (66). Interestingly,
patients who underwent celiac plexus neurolysis also
had significant improvements in anxiety and depression,
suggesting there may be treatment benefits beyond pain
control (66). Unilateral or bilateral blocks or neurolysis can
be used, and selection should be based on clinical indications
and the patient’s overall clinical picture. While pain relief
following celiac plexus neurolysis is a clear benefit to these
patients, it is important to note that severe coagulopathy
and thrombocytopenia are contraindications that must be
considered before performing this procedure (69). Other
contraindications that can limit the ability to perform the
celiac plexus neurolysis include vascular aneurysms in close
proximity to the celiac plexus, intra-abdominal infection
or sepsis, patients with bowel obstruction, and inability
to visualize anatomic structures (63,69). This procedure
ultimately has potential to bring pain relief to many patients
suffering from incurable abdominal malignancies and it
is important to be aware of the potential benefit of this
procedure for metastatic gallbladder carcinoma patients
who are good candidates.

Conclusions

The interventional radiologist plays an important and
increasing role in the diagnosis, management, and treatment
of gallbladder carcinoma. While surgical resection of
gallbladder carcinoma remains the gold standard for
treatment and leads to the best OS when possible, the
majority of gallbladder carcinoma patients present with
nonspecific findings, require tissue for accurate diagnosis
and present in a late stage of disease when they are no
longer surgical candidates. When the patient with metastatic
gallbladder carcinoma is still determined to be a candidate
for surgery, the interventional radiologist plays a critical

© Chinese Clinical Oncology. All rights reserved.
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role in aiding surgical success and management of surgical
complications. Procedures such as PVE aid hypertrophy
of the FLR and enable safe larger hepatic resections. Post-
surgical bile leaks can pose significant mortality and can be
effectively managed via percutaneous drain placements.

In the majority of cases where patients are no longer
surgical candidates and may still need tissue samples for
pathologic diagnosis, interventional radiologists can play
an even larger role in the management, and treatment of
metastatic gallbladder carcinoma. Percutaneous biopsy
enables pathologic diagnosis of metastatic or primary
disease. Gallbladder carcinoma symptoms can be relieved
through percutaneous procedures such as biliary drain
placement to relieve obstruction, and celiac plexus blocks
can be performed for pain relief. Interventional radiologists
can further treat gallbladder carcinoma metastases through
a variety of approaches including embolizations, HAI, and
percutaneous thermal ablations though further studies are
necessary to determine effectiveness of these treatments in
various metastatic gallbladder carcinoma settings.

This review discusses key interventional procedures that
all healthcare providers should be familiar with to aid in
the diagnosis, management, and treatment of gallbladder
carcinoma. As molecular diagnostics and tailored patient
specific therapies continue to develop, the role that
minimally invasive interventional procedures will play in
the care of patients suffering from gallbladder carcinoma
will continue to grow.
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