LETTER TO THE EDITOR

Sequential off-pump coronary artery bypass and liver

transplantation
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End-stage cirrhotic patients in need of liver transplanta-
tion (LTX) and coronary artery bypass grafting (CABG)
are a challenging problem. Few reports have been pub-
lished on combined CABG-LTX, all using cardiopulmo-
nary bypass (CPB) [1-7]. We performed sequential
coronary artery bypass using off-pump coronary artery
bypass (OPCAB) technique and a LTX using a temporary
porto-caval shunt.

A 66-year-old man weighing 67 kg, with alcoholic
liver-cirrhosis, hepatocellular carcinoma and advanced
liver disease (child C) was presented for LTX. The patient
suffered from portal hypertension, ascites, abdominal dis-
tension, severe fatigue, glucose intolerance and nicotine
abuses.

Laboratory data included prothrombin time 66% (70—
100%), activated partial thromboplastin time 21 s (27—
41 s), fibrinogen 277 mg/dl (156-400 mg/dl), creatinine
0.82 mg/dl (0.72-1.17 mg/dl), total protein 6.8 g/dl (6.2—
8.2 g/dl), albumin 2.6 mg/dl (3.4—4.8 mg/dl), total biliru-
bin 2.7 mg/dl (0.2-1.1 mg/dl), platelet count of 161 000/pl
(140 000-362 000/ul), haematocrit 39% (40-52%). His
history showed an acute myocardial infarction 4 years ago.
A preoperative coronary angiography revealed a triple ves-
sel disease with >95% stenosis. Transoesophageal echocar-
diography (TEE) showed a left ventricular ejection fraction
of 47% and anteroseptal and inferior hypokinesis.

We opted for a combined OPCAB-LTX after discus-
sion in our multidisciplinary liver meeting. A month later
a suitable liver graft was available.

General anaesthesia was induced using fentanyl, diaze-
pam and rocuronium and was maintained with sevoflura-
ne, cis-atracurium and boluses of fentanyl. A Swan-
Ganz® catheter (Edwards Lifesciences, Irvine, CA, USA)
was inserted to measure mixed-venous oxygen saturation.
A TEE was placed to monitor cardiac function.

The OPCAB procedure was started with a sternotomy.
During OPCAB nitroglycerine infusion was administered.
Heparin 1.5 mg/kg was given before clamping and was
reversed with protamine at the end of the procedure.
Two bypasses were performed: left internal mammarian
artery to left anterior descending artery and a saphenous
graft to the right coronary artery. Clamping time was 5.5

and 5 min respectively. The cardiac index improved from
2.7 to 3.6 /min/m”.

The chest was closed after placing two chest drains and
we proceeded the LTX with a classical Mercedes—Benz
incision.

Before total hepatectomy the portal inflow was discon-
nected by making an end-to-side porto-caval shunt. The
implantation was made by lateral caval clamping and a
cavo-caval (end-to-side) anastomosis. At the end of
the portal anastomosis the graft was slowly reperfused.
Standard arterial and biliary anastomosis was thereafter
carried out. After reperfusion the cardiac function
remained stable.

The patient received adrenaline, noradrenaline and
nitroglycerine during the dissection and reperfusion
phase. Before reperfusion mannitol, CaCl,, furosemide,
methylprednisolone and sodium bicarbonate were given.
During the neo-hepatic phase noradrenaline and nitrogly-
cerine were discontinued, adrenaline doses were reduced.
Coagulation was monitored using the Sonoclot® (Sienco®
Inc, Arvada, CO, USA) and standard coagulation tests
and was corrected with 16 units of fresh frozen plasma,
aprotinin and 8 units of platelets. Six units of packed cells
were administered during the operation.

Total operation time was 10.5 h. Cold and warm liver
ischaemic times were 5.5 and 1 h respectively. Postopera-
tively the patient was transferred to the intensive care.
The patient received corticosteroids and tacrolimus as
immunosuppressant drugs. Liver- and heart function
remained good. The patient was extubated the next day
and discharged to the ward after 5 days. Six months after
the operation his liver and cardiac function remained
good.

There are several therapeutic options for patients with
both coronary artery disease and child C liver cirrhosis
demanding CABG and LTX. LTX could be performed
first and CABG in a second time, but performing LTX in
the presence of coronary artery disease increases the risk
for myocardial ischaemia and infarction [5]. A second
option is to perform CABG prior to LTX.

The literature shows that the hospital morbidity and
mortality of patients with mild or moderate liver cirrhosis
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undergoing cardiovascular surgery with CPB is high (up
to 80% mortality) [8,9]. Therefore, a coronary procedure
combined with LTX has been suggested to be a better
option [7].

We performed OPCAB procedure because of a possible
better outcome based on results with child B cirrhotic
patients needing coronary artery revascularization, where
mortality and morbidity rates were significantly lower if
OPCAB was performed instead of CPB [10].

In a patient with triple vessel disease and child A cir-
rhosis an OPCAB can be successfully performed first
while awaiting a suitable liver for transplantation. Mortal-
ity rates are lower for these patients and using OPCAB
instead of CPB would decrease the risk for potentially
fatal, acute hepatic decompensation [11,12].

The combination of liver dysfunction and coagulopathy
in association with CPB presents a risk for bleeding
caused by platelet dysfunction and dilution of coagulation
factors, which can persist for 24 h. Using OPCAB instead
of CPB attenuates the inflammatory response resulting in
less coagulation disorders [13]. There is also less pro-
nounced haemodilution compared with CABG. Both
advantages result in less homologous blood transfusions,
which is beneficial in the prevention of recurrence of the
cancer [14-16]. More arguments to prefer OPCAB are
less volume shifts, less cardiac stunning and a better
organ perfusion compared with on-pump CABG [17,18].

Transoesophageal echocardiography enabled us to con-
tinuously monitor cardiac function and volume status,
allowing us to adjust our inotropic support, fluid require-
ments and it allowed us to detect a possible cardiac
tamponade in a closed chest before it causes major haem-
odynamic problems. TEE can be performed safely in
patients undergoing LTX even in those with oesophageal
varices [19].

The decision to close the chest was made because a
marked improvement of cardiac function was noticed on
TEE after the OPCAB procedure. After chest closure, body
temperature could be better controlled using an additional
upper body Bairhugger® (Arizant Healthcare Inc, Eden
Prairie, MN, USA), thus improving the coagulation status.

The caval flow was preserved with a temporary porto-
caval shunt. The advantages are cardiovascular stability,
improved renal perfusion, less intestinal vascular conges-
tion and avoiding the use of a veno-venous bypass with
its known complication (air- and thrombo-embolism)
and higher cost [20].

In our opinion, a sequential OPCAB-LTX procedure
can be a good option in selected patients with combined
coronary artery disease and end-stage liver cirrhosis (child
C) in need of coronary revascularization and LTX. TEE
can be used to monitor peroperative cardiac function.
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