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Stage  surgical resection of hepatocellular
carcinoma after TAE: a report of 38 cases *
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Abstract

AIM To evaluate the curative effect of stage II
surgical resection of hepatocellular carcinoma after
TAE.
METHODS Thirty-eight patients with unresectable
hepatocellular carcinoma were treated by tran-
scatheter arterial embolization (TAE). When the
sizes of tumors were markedly reduced after TAE,
stage II surgical resections were performed.
RESULTS Before TAE, the diameters of tumors
were 12.84 cm ± 4.87 cm (x ± s), but reduced to
5.12 cm ± 1.82 cm (x ± s) after TAE (P<0.001).
Pathologic examination of the resected specimens
revealed obvious necrosis in most cases. After
surgery, 26 patients were alive, with the longest
survival of 96 months, twelve died and 10 had tu-
mor recurrence.
CONCLUSION Patients in moderate and advanced
stages of hepatocellular carcinoma after TAE should
be treated surgically, but the indication must be
controlled strictly.

INTRODUCTION
Transcatheter arterial embolization (TAE) has been
recognized as a new effective method for the treat-
ment of moderate and advanced hepatocellular
carcinoma[1-10]. Some patients are able to gain a
chance  of  stage  II  surgical  resection  after  TAE.
But, what are the indications of stage II surgical
resection? How about the curative effect? What are
the  influential  factors?  Up  to  date,  there  has  been
no report about these questions. A total of 1288 pa-
tients with advanced hepatocellular carcinoma were
treated  by  TAE  in  our  hospital  from  February  1987
to December 1992, 248 of them were followed up
and  38  gained  stage  II  surgical  resection.  The  re-
sults are reported below in an attempt to explore the
above mentioned questions.

MATERIALS AND METHODS
This group consisted of 38 patients with hepatocellu-
lar carcinoma diagnosed pathologically. They were
treated by TAE via catheterization of hepatic artery
on account of no indication for surgery. TAE proce-
dures   were   carried   out   alike   as   previously
reported[1,6,9,10]. The duration from initial TAE
treatment to stage II surgical resection in this group
was 4 weeks to 16 months, averaging 6.38 months.
TAEs were done 1 to 9 times for each patient with
an average of 3.6 times and at intervals of 50-60
days. According to hepatic arteriographic findings,
28 of 38 cases were classified as huge mass type or
huge mass plus nodular type (the diameter of tumor

10cm),  10  as  nodular  type  (the  diameter  of
tumor 5cm-9cm) and none as diffuse type.

RESULTS
Change of tumor size after TAE and pathologic
examination
Before TAE, the diameters of tumors were 12.84
cm±4.87cm   (x ± s)   and   after   TAE   decreased   to
5.12cm ± 1.82cm  (x ± s),   (P<0.001)   (Figures  1
-6). Tumors were removed in 36 cases, but not in
the remaining 2 because of spreading to diaphragm
and lesser epiploon, absolute ethanol was injected
directly  into  the  tumors  with  ligation  of  feeding
hepatic artery. Liver tumor capsules were intact in
19 of 36 resected specimens observed with naked
eyes, the capsules were not intact in 14, and none in
3.  Under  light  microscope,  there  was  complete
necrosis  of  tumor  cells  in  12  cases,  obvious  necrosis
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Figure 1   The hepatic arteriography shows a large tumor with hypervasculars in the right lobe of liver.
Figure 2    Abdominal plain film immediately after TAE shows accumulation of lipiodol within the tumor.
Figure 3    A parenchymal phase of the hepatic arteriography. Tumor mass staining is well visualized.
Figure 4     The hepatic angiography after three times of TAE shows occluded branches of right hepatic artery with some collateral vessels
and remarkable tumor reduction.
Figure 5     Abdominal plain film after four times of TAE shows deposition of lipiodol within the tumor. The diameter of tumor was reduced
to 4cm.
Figure 6     After four times of TAE, the tumor was resected. The specimen showed necrosis of tumor and fibrotic capsule.
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in most parts of the tumor with a few living tumor
cells in 20 cases, and partial necrosis with parts of
tumor cells actively growing in 4 cases. There were
inflammatory reaction and different degrees of fi-
brotic proliferation around the necrotic tissues.
During operation, mild liver cirrhosis was seen in 11
cases while moderate and serious ones in 21 and 4
cases respectively, and none in 2.

The survival of patients after stage II surgical
resection
So far, 26 of 38 patients have been alive, 22 of 26
being  healthy.  The  average  survival  was  24.6
months, and the longest survival period has reached
96 months. Tumor recurred in 4 cases, 2 had bone
metastasis one month after surgery, one was found
to have multiple intrahepatic tumor nodules and one
had elevated AFP values with right liver recurrent
tumor of 4.5cm×5.2cm in diameter, occurring 3
months and 19 months after surgery, respectively.
Twelve patients died, 2 died separately from coro-
nary arterial embolization and massive upper diges-
tive tract bleeding one week after surgery, 8 died
from recurrence of liver tumor, and the other 2 died
of serious liver cirrhosis and liver function failure 4
and 16 months after surgery. The time between
surgery  and  death  was  4-28  months,  with  an
average  of  11.5  months  (excluding  2  deaths  one
week after surgery).

Recurrence  condition  of  liver  tumors  after
surgery
Tumor  recurred  after  surgery  in  10  patients,  8  of  the
10 recurrences were within liver, whereas 2 had
bone metastasis. So far, 8 patients have died. Pos-
toperative tumor recurrence time was 1 to 21 months
with  an  average  of  7.2  months.  Cancerous  emboli
were found within the main trunks of portal vein or
its large branches in the 10 patients, and 1 of them
had also cancerous emboli in the right hepatic vein.

DISCUSSION
TAE effectiveness depends on the thoroughness
of embolization
In our 38 patients, the sizes of liver tumors were
markedly reduced after TAE. Pathologic examina-
tion  of  the  resected  specimens  revealed  obvious
necrosis in most parts of tumor masses in nearly all
the cases and complete necrosis in a few ones[6,9,10].
All these indicated the good therapeutic effects of
TAE for hepatocellular tumor. The reason for the
better results obtained in this group by TAE was the
thorough embolization of tumor vessels and feeding
arteries, as shown by the accumulation of large
amount of lipiodol in all or most parts of tumor mass
on CT scanning. Besides, most of the tumors in this
group were of huge mass type or single nodule type.

Furthermore,  the  lipiodol  emulsion  containing  anti-
cancer drugs obstructed the blood supplying to the
tumors,  resulting  in  ischemic  necrosis[2,5,8]  on  one
hand, and on the other hand, the lipiodol emulsion
continued to release anticancer drugs for killing tu-
mor cells which were already in an ischemic and
more  vulnerable  state[6,9,10].  Therefore,  the  tho-
roughness of embolization for liver tumors directly
influenced the effect. As far as the patients’ liver
function would be tolerated, the embolization pro-
cedure should be undertaken to fully fill the tumor
mass with lipiodol emulsion during each TAE, espe-
cially for the first time[9,10].

Necessity of stage II surgical resection
The  surgical  specimens  from  the  38  cases  revealed
that  most parts  of  the  liver  tumors  were  necrotic,
but  a  few  living  cancerous  cells  still  remained,
which might cause tumor recurrence or metastasis
later[6,9,10].  On  the  other  hand,  after  several  times
of TAE procedure, the main tumor feeding arteries
had been obstructed and more collateral vessels thus
formed,   causing   difficulties   in   super-selective
catheterization via the collateral vessels and conti-
nuous  TAE.  The  majority  of  patients  were  only
treated  by  arterial  infusion  chemotherapy,  which
was usually ineffective in controlling tumor growth.
Therefore, the liver tumor which had been marked-
ly reduced in size after TAE should be removed fur-
ther by stage II surgery. Thus, the prognosis would
be much improved.

Prevention and reduction of tumor recurrence
after surgery
In  this  group,  ten  patients  had  liver  tumor  recur-
rence  on  an  average  of  7.2  months  after  stage  II
surgery (10/38, or 26.3%). There were three types
of recurrences:  10 patients showed all cancerous
emboli in the main trunks of portal veins and their
bigger branches, with 1 case also having cancerous
emboli in the right hepatic vein;  in some cases,
severaltumor nodules were still present besides the
main tumor mass; and  in a few cases, merely pal-
liative surgical resections were performed because
the tumor sizes found during operation were still too
large. Therefore, the indication for stage II surgi-
cal   resection   after   TAE   should   be   controlled
strictly. The contraindications are as follows: hep-
atic arteriogram and CT scanning reveal main tumor
mass with several satellite tumor nodes which can
not be removed completely by surgery; the diameter
of tumor  is  over  5 cm,  which  is  only  resected
palliatively; cancerous emboli within the main trunk
of portal vein or its large branches or large hepatic
venous branches; distant metastasis; and serious li-
ver cirrhosis.
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