ORIGINAL ARTICLES

Therapeutic radiological interventional procedures
in hepatocellular carcinoma

DEEP N SRIVASTAVA, SANJAY THULKAR, SANJAY SHARMA,
GIRISH K PANDEY,” P SAHNI,” P K JULKA,” S K ACHARYA ®

Departments of Radiodiagnosis, ‘Gastrointestinal Surgery, “Radiotherapy and ®*Gastroenterology,
All India Institute of Medical Sciences, Ansari Nagar, New Delhi 110 029

Background: To improve the survival rate of pa-
tients with hepatocellular carcinoma (HCC) in whom
surgery is not possible, various methods have been
developed employing angiographic and percutanecus
techniques. We analyzed our experience with various
percutaneous therapeutic interventional techniques
done for HCC in our center. Methods: Sixty-one
patients with inoperable HCC (mean age 48.9 [SD
13.8] y; 47 men) were treated between January 1997
and December 2000 by transcatheter arterial
chemoembolization (TACE) alone (22), TACE with
percutaneous alcohol injection (PET) (20), transcatheter
arterial embolization (TAE) with steel coils and gel
foam for gastrointestinal bleed (7), percutaneous
radiofrequency ablation (1), percutaneous preopera-
tive right portal vein embolization (3) and percutane-
ous preoperative tumor embolization to reduce blood
loss at surgery (8). Results: In 42 patients treated
by TACE and PEI and TACE alone, tumor necrosis
was scored; over 50% necrosis was seen only after
six and nine months in both treatment groups. The
survival rates after six and nine months and the
median survival were simjlar in the two groups. Of 7
cases treated with TAE with steel coils and gel foam,
the gastrointestinal bleeding stopped in four; in the
other three, bleeding did not stop completely al-
though less transfusion was required. In the patient
treated by radiofrequency ablation, follow-up con-
trast-enhanced CT did not show enhancing tumor
mass. We noted left lobe enlargement after percuta-
neous preoperative right portal vein embolization,
prior to right hepatectomy. Conclusion: In patients
with HCC not amenable to surgical intervention, a
variety of percutaneous therapeutic interventional tech-
niques may be used. [fndian J Gastroentero/
2002:21:96-98]
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reatment of choice for patients with hepatocellular

carcinoma (HCC) is surgical resection or liver
transplantation in carefully selected cases. In patents
with HCC not amenable to surgery, a variety of
percutaneous therapeutic interventional technigues have
been investigated. We analyzed our experience with these
techniques.
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Methods

We analyzed data of 61 conseculive patients with inop-
erable HCC (mean age 48.9 [13.8] y; 47 men) who were
referred between January 1997 and December 2000 for
various percutaneous interventional procedures, viz.,
transcatheter arterial chemoembolization {TACE) alone
(22), TACE with percutaneous alcohol injection (PEI)
{20), transcatheter arterial embolization (TAE) with steel
coils and gel foam for gastrointestinal bleed (7), percu-
taneous radiofrequency ablation (1), percutaneous pre-
operative portal vein embalization (3) and percutaneous
preoperative tumor embolization to reduce blood loss at
surgery (8). The diagnosis was suspected on the basis
of clinical and imaging features and a-fetoprotein (AFP)
levels, and confirmed by preoperative fine needle aspi-
ration biopsy or postoperative histology.

The commonest presenting features were abdomi-
nal pain, weight loss, anorexia, hepatic mass and symp-
toms or signs due to liver cirrhosis. Gastrointestinal
hemorrhage as a presenting problem, which required urgent
management with TAE with steel coils and gel foam, was
noted in seven patients. Two patients presented with
hepatic vein outflow tract obstruction. In one patient,
tumor in the right lobe of the liver was extending into
the right hepatic vein, causing its obstruction. Another
patient had diffuse HCC with membranous obstruction
of the right hepatic vein, liver cirrhosis, polycythemia
and raised serum AFP levels; this patient presented with
ascites and seizures secondary to hypoglycemia, sug-
gestive of a paraneoplastic syndrome. We dilated the
right hepatic vein through the right transjugular route
along with other intcrventional treatment in these pa-
tients.

We treated 20 patients by TACE followed by PEI
using multiple sessions and 22 patients with multiple
sessions of TACE alone (Fig 1), Tumor (extent and number
of lesions) was assessed using dual-phase helical com-
puted tomography (CT). The inclusion criteria were: well-
defined tumor larger than 10 ¢m in diameter, single or in
association with few small daughter nodules with a
maximum diameter of one centimeter, with no evidence
of main portal vein thrombosis, arterio-portal or arterio-
venous shunting, extrahepatic melasiases, asciles or bleed-
ing disorder. The primary tumors were encapsulated and
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Fig 1: Pre-treatment dual-phase computed tomogram of liver
showing vascular mass in segments IV and V, with reduction
in size of mass after TACE

measured 116-144 mm (mean 128.2 SD [8.6] mm) in the
greatest dimension in patients trealed with TACE and
PEL and 114-148 mm (127.1 [8.5] mm) in paticnis treated
with TACE alone. The chemotherapeutic agent used in
both the groups was doxorubicin hydrochloride, 60 mg/
m* body surface area. mixed with 8-10 mL of iodized oil
(Lipiodol Ultrafluid; Laboratories Guerbet, Aulnay-sous-
Bois, France) followed by gel-foam embolization afier
advancing a catheter into segmental or subsegmental
arteries feeding the wmor. Response was assessed us-
ing serum AFP levels, and imaging techniques (ultra-
sonography, color Doppler, or contrast-enhanced heli-
cal CT). Tumor necrosis was scored in three stages
(more than 50%, 50% or less, and absent or insignifi-
cant).

Seven patients who presented with massive, inter-
mittent gastrointestinal blecding were treated with TAE
with sieel coils and gel foam. The causes of gastroinies-

Fig 2: Pre-treatment computed tomogram of liver showing
vascular mass (arrows) in segment VI, and complete necrosis
and reduction in size (arrows) cne year after radiofrequency
ablation
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tinal blecding were varices secondary o lumer arterio-
portal shunts (3), and direct invasion of duodenum (1),
transverse colon (2) or stomach (1). We treated one
patient with a 4 cm x 4 cm HCC in segment VI of a
cirrhotic liver using single session of radiofrequency
ablation using cooled-tip needle, Percutancous preop-
erative right portal vein embolization was done in three
cases with large HCC in the right lobe of the liver.

Results

In 42 patients treated by TACE and PEI or TACE alone,
there was no significant reduction in size of the tumor,
although AFP values remained variable in patients where
no growth of mass was seen in the primary tumors.
More than 50% nccrosis on radiologic evaluation was
seen only after six and nine months in both treatment
groups. Survival rates after six {(16/20 versus 16/22) and
nine months (14720 versus 13/22), and the median sur-
vival (7 months) were similar in the two treatment groups.
Adverse cffects included transient clevation of liver
enzymes and fever in all patients. There was no treat-
ment-related death.

Of 7 patients treated with TAE with steel coils and
gel foam, gastrointestinal bleeding ceased in four. In
three patients, bleeding did not stop completely although
transfusion requirement decreased. The patient treated
with radiofrequency ablation became symptom-free and
follow-up dual-phase helical CT one year later showed
no enhancing tumor (Fig 2). We noted left lobe enlarge-
ment on CT after percutancous right portal vein embo-
lization (Fig 3).

Eleven of 61 treated patients (TACE alone - 1,
TACE with PEI - 1, TAE with steel coils and gel foam
- 2, radiofrequency ablation - |, percutaneous portal
vein embolization fellowed by right lobe hepatectomy -
2 and preoperative tumor embolization — 4) were alive at

PERCUTANEOUS PORTAL VEIN EMBOLIZATION

Fig 3: Right portal vein embolization with multiple steal coils
(A, B) after percutaneous puncture under ultrasound guid-
ance. Pre (C) and one week post {B) embolization computed
tomogram show enlargement of left lobe of liver
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one-year follow-up. The cause of death in the remaining
patients was related to the malignancy.

Discussion

Surgical resection should be considered as the treat-
ment of choice for patients with HCC. 1t is useful mainly
for small (<5 cm), peripherally located lumors associ-
ated with good hepatic function; in such patients, it has
a S-year survival rate of 50%.! Causes of death in pa-
tients with HCC following surgical management show
that the incidence of hepatic failure is high in postop-
erative patients;? postoperative hepatic failure can be
prevented by pre-operative right portal vein emboliza-
tion in patients with non-cirrhotic liver. After this pro-
cedure, there is redistribution of portal blood flow with
hypertrophy of an initially inadequate future remnant
liver (i.e., the segment of liver which is hypertrophied
after this procedure and is the patient’s future func-
tional remnant liver).2 We started doing this procedure
under ultrasound and fluoroscopy guidance and now
prefer to do it under ultrasound guidance alone.

PEI results in coagulative necrosis and fibrosis of
the amor. It is not indicated in patients who are can-
didates for liver transplantation or surgical resection.
This technique is particularly useful for small lesions
(<3 ¢m in diameter) but is not for larger lesions® because
residual neoplastic tissue can persist along the periph-
ery of the nodule or in portions isolated by septae. It
is contraindicated in lesions located close to the liver
surface, and patients with ascites or coagulopathy. PEI
can be done ejther alene or in combination with other
therapeutic techniques like TACE or radiofrequency
ablation. It is a simple, safé and cost-effective tech-
nique for small lesions.?

TACE alone or with PEI has better tumor regponse
rate than with systemic chemotherapy. The commonly
used chemotherapeutic agents are epirubicin, mitomy-
cin-C and cisplatin.?

Transcatheter arterial embolization of tamor as an
emergency procedure is done to reduce gastrointestinal
hemorrhage. This is an unusual complication of HCC.?
We have found this technique useful in the control of
bleeding; the angiographic technigue and results of five
of seven patients in this study have been reported car-
lier.®

Radiofrequency hyperthermia using the newly de-
veloped ‘cooled-tip’ needle is one of the latest ultra-
sound-guided percutaneous treatment techniques for HCC.
Continuous cooling of the needle tip allows tissue heat-

Radiclogical interventions in HCC

ing and necrosis far from the electrode without tissue
charring. Further experience is needed to better define
the role of percutanecus thermoablation in the treat-
ment of large HCC. In large tumors, it can be combined
with PEI or TACE.” Presently, this treatment is not widely
available in India.

In conclusion, non-surgical treatment of HCC may
slow wmor progression and provide palliation. Ablative
percutanecus procedures, such as alcohol injection or
radiofrequency thermal therapy, are most effective in
the destruction of solitary tumors of 3 cm or less, Ar-
terial embolization or chemoembolization has an anti-
tumor effect but these should be avoided in patients
with advanced cirrhosis.®
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