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Left hemi-epatectomy combined with portal
and cavo-atrial thrombectomy for liver tumor under
hypothermic cardio-circulatory arrest

F. LEO!, G. CANONICO!, F. GIUDICI!, S. SCARINGI!, F. RAPISARDA? P.L. STEFANO?, G. BATIGNANTI'

Vascular invasion of portal trunk and supra-hepatic veins
extended to the atrium is a major complication of liver
tumours. This may produce bleeding from oesophageal
varices and/or liver failure, occlusion of the tricuspid
valve and/or pulmonary embolism with sudden cardiac
arrest.

Therapeutics options at this stage of the disease are few
and debatable. The presence of macroscopic vascular infil-
tration contraindicated liver transplantation and, liver
resection with thrombectomy, was the only therapeutic
option in this setting .

A 45 years old male with a chronic hepatitis HCV- related
was referred to our department for a mass in the left hemi-
liver (segments I to IV), occasionally found at US that a
contrast enhanced CT scan showed to invade left portal
branch and left-middle hepatic veins with tumour thrombi
extending toward the right portal branch and the right
atrium respectively.

We reported a successful left liver hepatectomy combined
with portal and cavo-atrial thrombectomy using hypother-
mic cardio-circulatory arrest. This technique has been
used few times for liver tumours because of the concern
for post-operative liver failure and to our knowledge this
is the second case reported in literature for primary liver
cancer.

Post-operative outcome was excellent with a good liver
function. We conclude that this technique should be consi-
dered for atrial thrombi removal in patient affected by pri-
mary liver tumours in presence of a healthy liver or a well
compensated liver cirrhosis in order to prolong the
patient’s life span.

Key words: Liver tumours — Atrial thrombus — Portal throm-
bus — Hypothermic cardio-circulatory arrest — Liver resec-
tion.

CC is increasingly affecting eastern and western popula-
tion mainly because of the spread of hepatitis viruses
and alcohol abuse. Vascular invasion of portal and suprahe-
patic veins is a major complication which lead to intrahepa-
tic and systemic diffusion of the tumour. Therapeutics
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options at this stage are few and debatable. In fact macro-
scopic vascular infiltration represent a contraindication for
liver transplantation and liver resection even with dismal
results remains the only possibility in this setting.! Portal
thrombi may extend producing a complete portal occlusion
with bleeding oesophageal varices and/or liver failure.
Furthermore the presence of a cavo-atrial thrombus exten-
ding from an hepatic vein may cause the occlusion of the tri-
cuspid valve or may embolize in to the pulmonary artery
causing a sudden cardiac arrest. For these reasons liver
resection combined with portal and/or cavo-atrial thrombec-
tomy should be considered in order to increase the survival
time. Liver resection is still the “gold standard” for the treat-
ment of the majority of patients with liver tumours. Portal
thrombectomy is a challenging procedure requiring a vascu-
lar control of the liver and knowledge of vascular surgery as
well as for the invasion of the retro-hepatic vena cava. When
the tumour thrombi extend to the supra-hepatic vena
cava/right atrium an extracorporeal circulation is usually
required.

Case report

A 45 y.0. male known as previous alcohol and drugs user,
was followed for a chronic hepatitis HCV- related. An US
scan revealed a huge mass in the left emi-liver (segments I
to IV), that a contrast enhancement CT scans showed to
invade left portal branch and left-middle hepatic veins with
tumour thrombi extending toward the right portal branch
and right atrium respectively.

Concerning liver function tests, the patient had an increase
of colestaic index (alkaline phosphates 145 U/L, glutamine-
Tran peptidase 199 U/L and bilirubine 1.11 mg/dD, an
increase of AST (60 U/L) and a reduction of serum albumin
(3.6 g/dD

Tumour markers were AFP: 5.5 U/ml (0-10), CEA: 1.8 ng/ml
(0-5), Ca-125: 86.9 U/ml (0-35) and Ca 19.9: 64.7 U/ml (0-
39). ICG retention test at 15 minutes was 23.5%.

We planned to operate on him and to have less possibility of
liver insufficiency we decided to embolized the left hepatic
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LEFT HEMI-EPATECTOMY COMBINED WITH PORTAL AND CAVO-ATRIAL THROMBECTOMY FOR LIVER TUMOR UNDER... LEO

artery with lipiodol, doxorubicin and coils. Three weeks
after we performed a new CT scan which revealed large
confluent necrotic areas within the tumour and scattered
distribution of lipiodol mainly in the caudate lobe. We didn’t
find a lot of difference concerning the volume of the right
hemi-liver that we expected hypertrophized owing the pre-
sence of a complete thrombosis of left portal branch. There
were no difference concerning the extension of the tumour
thrombi either in the right portal branch or in the right atrium.
From the technical point of view the portal thrombus is usual-
ly removable at operation opening the portal vein at its bifur-
cation with portal occlusion but the atrial thrombi present
several problem to solve. We decided to use the same techni-
que used for renal tumours atrial thrombi of removal under
hypothermic circulatory arrest. This technique has been used
few times for liver tumours because of concern for post-ope-
rative liver failure and to our knowledge this is the second
case reported worldwide for primary liver cancer.

The operation was performed by liver and cardiac surgeons.
The patient placed in supine position was explored through
a bilateral sub-costal incision with xifoid extension. No signs
of tumour spread outside the liver were found except for
enlarged linfonode present in the hepato-duodenal ligament
that were removed. The hepatic artery was looped and left
hepatic artery and left biliary duct tied and cut. The portal
vein was then looped and clamped then incised at its bifur-
cation. The tumour thrombi was removed from its right bran-
ch using forceps, spatula, suction and Fogarty catheter. Once
the right portal vein was cleaned it was closed with a prole-
ne suture. Then we move toward the vena cava isolationing
its supra and infra-hepatic portion with vessel loop. A careful
detachment of the para-caval portion of the liver was then
carried out tying and cutting the small accessories hepatic
vein up to the right hepatic vein that was encircled with ves-
sel loop at the end. This part of he operation was complica-
ted by chemoembolization and by hypertrophic Spigelian
lobe which encircled completely the vena cava with a thick
retro-hepatic ligament (Makuuchi’s ligament) which had to
be divided prior to reach the right hepatic vein. At this point
we proceeded with the parenchymal transection using “Kelly
crush technique” under intermittent Pringle’s manoeuvre
along the Cantlie’s line. Proceeding toward the vena cava we
encountered the middle hepatic vein that was thrombosed at
the level of its junction with the left hepatic vein: we cut it
between clamps completing the parenchymal resection on
the anterior wall of the retro-hepatic vena cava. We comple-
ted the detachment tying and cutting the left sided small
accessories hepatic vein for the Spigelian lobe and we leave
the left hemi-liver attached by means of the trunk of the left
and middle hepatic vein. Cardiac surgeons then opened the
chest through a median sternotomy and pericardiotomy with
a diaphragmatic splitting.

Canulation of the ascending aorta and the right atrium with a
“vent” in the right superior pulmonary vein, after systemic
heparinization were carried out in order to perform an extra-
corporeal circulation.

The body temperature was lowered to 24°C resulting in a
cardiac fibrillation. No cardioplegyc solution was used and
we administrated 30 mg/kg of metilprednisolone, 250 mg of
tiopentone and 250 ml of 18% mannitol solution.
Extracorporeal circulation was then stopped. The right
atrium was opened, sectioned the trunk of the left and midd-
le hepatic vein and the thrombus removed with forceps and
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spatula until clean. We closed the atriotomy and the vena
cava with prolene suture. The patients was re-warmed to
37°C and he resumed a spontaneous heart beat without the
need of defibrillator. While the patient re-warmed we recon-
structed the continuity of the middle hepatic vein by means
of an interposition PTFE ringed graft of 8 mm in diameter
anastomosed to the inferior vena cava with prolene suture.
Hypothermic circulatory arrest lasted 14 minutes.

We removed the canulae and correct any coagulator defi-
ciency with the infusion of protamine sulphate and fresh fro-
zen plasma.

We carefully checked the liver transection surface for blee-
ding and bile leakage. Patients recovered uneventfully
except for a right pleural effusion that had to be drained and
he was discharged from the hospital three weeks after.

He is actually alive at 6 months with pulmonary metastases.

Discussion

Liver tumour with extension to portal vein and/or hepatic
vein represented a controversial issue. The natural history of
hepatocellular carcinoma complicated with macroscopic
vascular invasion show a median survival time of only 9 to
10 weeks.? Treatments with systemic chemotherapy, intra-
arterial chemotherapy or radiofrequency ablation result in a
dismal survival at 1 year ranging from 7% to 18%.3> Hepatic
resection remains however the only option for these patients
and a recent multicentric study showed that resected patients
lived longer compared to those not treated surgically, with a
five-year survival rate of 10%.57 Our patients was hepatopa-
tic because of the presence of HCV infection and previous
alcohol abuse. The presence of hepatic vein, vena cava,
atrial and portal thrombosis contraindicated liver transplanta-
tion and liver resection with thrombectomy was the only the-
rapeutic option. Complete portal thrombosis may result in a
severe portal hypertension with bleending oesophageal vari-
ces or in a worsening of the liver function.

Furthermore acute pulmonary embolism or congestive heart
failure may complicate liver tumours involving hepatic vein
with tumours thrombi in the inferior vena cava/right atrium.?
This latter situation represent a life-threatening condition that
should be surgically treated as soon as possible.”

Atrial thrombus removal may be achieved under extracorpo-
real circulation and cardiopulmonary by-pass. Recently extra-
corporeal circulation with hypothermic circulatory arrest has
been increasingly used to remove atrial thrombi due to retro-
peritoneal malignancies ° but to our knowledge it has been
used only once in cirrhotic patients ® because of the fear of
post-operative liver failure and poor outcome.

In our patients liver function tests and ICG retention test
showed a good functional reserve considering that the left
hemi liver had no more portal inflow due to the thrombosis
and the right branch was partially occluded by a thrombus.
We thought that adding an arterial embolization to the left
liver could lessen the possibilities of post-operative liver fai-
lure according to Ogata et al'! Furthermore the short lasting
hypothermic circulatory arrest had been shown to be safe in
well compensated liver cirrhosis.?

Post-operative outcome was excellent with a good liver
function.

We conclude that this technique should be considered for
atrial thrombi removal in patient affected by primary liver
tumours also in presence of a well compensated liver cirrho-
sis in order to prolong patient’s life span.
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