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Embolizations of the hepatic tumors - two-year single center experience
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Abstract

Background/Aim. Transcathetet attetial chemoembolization
(TACE) and portal vein embolizations (PVE) are established
methods of treatment of patients with hepatic tumors. The aim
of the study was to present our experience in the treatment of
liver tumors with embolization as a preliminary treatment for
surgety or a part of palliative treatment. Methods. The analysis
included 29 patients who had undergone 34 embolizations.
Results. TACE was performed in 26 cases with hemangiomas
in the unfavorable location, or mass effect and inoperable ma-
lignant tumors both primary and metastatic. PVE was per-
formed in 8 cases with primary liver tumors and colon liver
metastases.All included patients presented inoperable hepatic
tumors. TACE was carried out in the patients with hepatocellu-
lar carcinoma (n = 1), cholangiocarcinoma (n = 1), metastatic
tumor (n = 8), and hemangioma (n = 16), while PVE in the pa-
tients with cholangiocarcinoma (n=2), metastatic tumor
(n = 5) and neuroendoctine tumor (n = 1). The embolization
was followed by surgery in the 5 PVE patients and 6 TACE
patients. The postembolization syndrome was observed in 7
subjects. Death due to cancer progression occurred in the 4
PVE patients and 7 TACE patients. One patient died during
TACE due to hemorrhagic shock. Conclusions. Right PVE
and selective TACE are efficient for preliminary preparation of
patients with healthy hepatic parenchyma for major liver resec-
tions, but the patients with liver cirthosis require careful as-
sessment. In the patients with hemangioma, embolization al-
lows to avoid surgical treatment by reducing the lesion mass, or
the extent of hepatic resection. The preliminaty results of arte-
rial embolizations with bleomycin, leading to tumor reduction
in cases of giant liver hemangjomas are promising.

Key words:
liver neoplasms; embolization, therapeutic; digestive
system surgical procedures; bleomycin.

Apstrakt

Uvod/Cilj. Transkateterska attetijska hemoembolizacija (TA-
HE) i embolizacija portne vene (EPV) su ustanovljene metode
u lecenju tumora jetre. Cilj studije bilo je prikazivanje naseg is-
kustva u lecenju tumora jetre, bilo kao preliminarno lecenje pre
hirurskog zahvata, bilo kao deo palijativnog lec¢enja. Metode.
Analiza je ukljucila 29 bolesnika kojima su ucinjene 34 emboli-
zacije. Rezultati. TAHE je ucinjena kod 26 bolesnika sa he-
mangiomima na nepovoljnoj lokalizaciji ili kao redukcija kod
inoperabilnih malignih tumora, bilo primarnih ili metastatskih.
EPV je ucinjena kod osam bolesnika sa ptimarnim tumotima
jetre i metastazama u jetti iz kolona. Kod svih su tumori jetre
bili inoperabilni. TAHE je ucinjena kod jednog bolesnika sa
hepatocelularnim  karcinomom, jednog sa holangiokarcino-
mom, kod osam sa metastatskim tumorom, i kod 16 bolesnika
sa hemangiomom. EPV je ucinjena kod dva bolesnika sa ho-
langiokarcinomom, pet bolesnika sa metastatskim tumorom i
jednog sa neuroendokrinim tumorom. Kod pet bolesnika EPV
embolizacija prethodila je hirurskom tretmanu, a TAHE kod
Sest bolesnika. Postembolizacijski sindrom je pracen kod sedam
bolesnika. Smrt zbog progresije karcinoma nastupila je kod ce-
tiri EPV bolesnika i 7 TAHE bolesnika. Jedan bolesnik umro je
tokom TAHE zbog hemoragijskog soka. Zaklju¢ak. Uspesna
desna PVE i selektivna TAHE su efikasne kod preliminarne
pripreme bolesnika sa zdravim parenhimom jetre za opsezne
resekcije jetre, ali bolesnici sa cirozom jetre zahtevaju pazljivu
procenu. Kod bolesnika sa hemangiomom, embolizacija omo-
gucava izbegavanje hirurskog zahvata zbog hirurske redukuje
tumorske mase ili smanjuje opseznost hirurskog zahvata. Pre-
liminarni rezultati artetijske embolizacije bleomicinom pokazu-
ju obecavajuce rezultate kod gigantskih hemangima jetre.
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jetra, neoplazme; embolizacija, terapijska; hirurgija
digestivnog sistema; procedure; bleomicin.
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Introduction

Embolization is a method used in the treatment of liver
tumors as an alternative to surgical treatment as well as for a
preparation for major liver resections *. In the 4th Military
Clinical Hospital in Wroclaw, embolizations with the closure
of both the hepatic arteries and portal vein branches have
been performed since July 2013. This procedure is reserved
for the patients who do not qualify for surgery due to alarge
tumor, hazardous (particularly parahilar) location, or poor
overall health status while meeting conditions for emboliza-
tion. By blocking the tumor blood supply, arterial emboliza-
tion selectively cuts off the supply of nutrients and oxygen to
the tumor tissues.

Embolization procedure consists of introducing a fine
catheter along the arteries into the close vicinity of the tumor
and delivering a substance that causes the closure of the arte-
rial vessdl. In contract to healthy liver parenchyma, the tu-
mor cells receive the nutrients from the hepatic artery rather
than from the hepatic vein vessels; thus, transcatheter arteria
chemoembolization (TACE) was introduced to administer a
chemotherapeutic agent followed by the vessel closure and
radioembolization. The most frequent radiotherapeutic agent
used in TACE is yttrium-90, which, delivered in micro-
spheres, undergoes radioactive decay to release energy by
destroying the tumor cells %2,

The portal vein embolization (PVE) is a procedure in-
volving the transcutaneous punctures of the branches of the
right (less commonly the left) branch of the portal vein fol-
lowed by an introduction of the vessel-closing agent. Thisis
aimed at blocking blood from being supplied via the portal
vein into a hepatic lobe to induce secondary hypertrophy of
the other hepatic lobe. This alows for the major resection
procedures being performed on the initially inoperable liver
tumors. Hepatic hypertrophy increases the efficacy of the
part of hepatic parenchyma being left after the resection;
thus, PVE is a procedure that prepares the patient for major
resections and enables the remaining part of the liver to func-
tion properly. Optimum hepatic hypertrophy is achieved 2—4
weeks after the procedure in healthy hepatic parenchyma and
6-8 weeks after the procedure in liver cirrhosis of steatosis.

The aim of the study was to present the embolization as
a method for a treatment of inoperable liver tumors and a
part of palliative treatment in large or numerous nodular liver
lesions in the patients disqualified from surgery, with lesions
in parahilar location or as a preliminary treatment for surgery
of largefocal liver lesions within asingle lobe.

Methods

The study included 34 embolizations performed in 29
patients (14 male and 15 female patients) in the 4th Military
Clinical Hospital in Wroclaw, Poland between July 2013 and
December 2015. The mean age of all patients was 55.5 years.
At the time of the procedure, the youngest patient was a 39-
years-old male patient with an extensive hemangioma within
the right hepatic lobe treated with arterial embolization pro-
cedure. The oldest patient was an 83-years-old male patient
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subjected to two arterial embolization procedures due to in-
operable hepatic metastases of colon cancer.

Among analyzed embolizations, 26 procedures were
TACE and 8 PVE. Indications for TACE included the large
benign liver tumors (hemangiomas, focal nodular hyperpla-
sias) with unfavorable, i.e., parahilar location or presenting
with the mass effect as well asthe large inoperable malignant
tumors within the liver both primary and metastatic. TACE
were also performed in the patients who were disqualified
from the surgical treatment due to their overall health condi-
tion, numerous comorbidities, or the presence of other con-
traindications for general anesthesia. The embolizations were
not performed in the patients with hepatic abscesses or cysts.
TACE may be carried out periodically depending on the ex-
pected outcomes. Indications for PVE included large or nu-
merous malignant tumours within a single hepatic lobe that,
if resected without prior embolization, would lead to postop-
erative liver failure due to the insufficient amount of liver pa
renchyma being left after the surgery.

All procedures were followed in accordance with the
ethical standards and with the Helsinki Declaration of 1964
and later versions. The informed consent was obtained from
al the patients included in the study. The patients medical
records were analyzed retrospectively. The data were pre-
sented as means and percentages.

Results

In the study, the liver embolizations were performed in
the patients with the inoperable hepatic tumors. 16 in benign
and 18 in malignant. The benign lesions included heman-
giomas, while the malignant lesions included hepatocellular
carcinoma (HCC) — cases secondary to post-hepatitis C virus
(HCV) and post-hepatitis B virus (HBV) inflammation cir-
rhosis; cholangiocarcinoma (CC); neuroendocrine tumors
and colon cancer metastases. Three patients had to undergo
repeated embolizations due to the extent of nodular lesions.
Of these, one patient underwent TACE procedure 4 times as
a staged treatment of extensive hemangiomas within both
liver lobes. The patient was qualified for the surgery that in-
volved the resection of liver segments 2, 3, 4, and 5. Lipio-
dol, polyvinyl acohol (PVA) and metal springs were most
often used as embolization agents. In 13 cases, bleomycin
was used. Cases qualified for PVE included 2 patients diag-
nosed with HCC, one patient with a neuroendocrine tumor
and 5 patients with hepatic metastases of colon cancer.

Right PVE was performed in 8 patients; 5 of these pa-
tients were subsequently subjected to the surgical treatment
(Figures 1-3), while the remaining 3 underwent the emboli-
zation procedure as part of paliative treatment. Palliative
TACE was performed in 6 cancer patients. In 10 patients
with hemangiomas, TACE resulted in the reduction in the le-
sion size alowing for the abandonment of surgical treatment.
Surgical procedures were performed after TACE in 6 pa
tients. The liver failure symptoms devel oped after right-sided
hemihepatectomy in 2 patients with post-inflammatory cir-
rhosis after the HBV infection and type |1 diabetes (follow-
ing right PVE).
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Table 1
The characteristics of the study group and the results of the treatment
Type of embolization
Characteristics of the patients PVE TACE
(n =8 cases) (n =26 cases)
Mean age of patients (years) 63.3 47.7
Diagnosis 2 HCC, 5 metastases of colon 1 HCC, 7 metastases of colon cancer, 1
cancer, 1 neuroendocrine tumor neuroendocrine  tumor  metastasis, 16
hemangiomas, 1 CC
Mean duration of hospitalization (days) 55 45

Number of patients undergoing surgery 5 surgeries:

3 hemihepatectomies

1 laparotomy (biopsy)

1 laparotomy (biopsy and RTA)
4 due to cancer progression

Deaths (n)

6 surgeries:
4 cancer cases — laparotomy (biopsy)
2 hemangioma cases - resection
procedures

1 perioperative

7 due to cancer progression

PVE - portal vein embolization; TACE — transcatheter arterial chemoembolization; CC — cholangiocarcinoma;
HCC - hepatocellular carcinoma; RTA — radio-frequency thermoablation.

Fig. 1 — The patient with hepatocellular carcinoma before
the portal vein embolization. Computed tomography scan
shows a large hypodense and heterogenous tumor in the
segments VII and VIII and partially in the segments V
and VI of the right hepatic lobe, measuring 88 x 90 x 90
mm, with necrosis in the central part.

Fig. 2 — Computed tomography scan shows the reduced
size of the hepatic tumor of the same patient after the
procedure of portal vein embolization.

Fig. 3 — The same patient after the right hemihepatec-
tomy. Computed tomography scan shows the irregular
and encysted fluid collection in the tumor bed, measuring
80 x 52 x 42 mm, of 20 Hounsfeld units (HU) density,
suggesting a postoperative inflammation.

Deaths occurred in 12 patients: one was due to pe-
rioperative hemorrhagic shock and 11 were due to the pro-
gression of cancer several months after the embolization. The
postembolization syndrome was observed in 7 subjects and
manifested as transent abdomina pain with isolated episode of
increased body temperature up to 38°C observed during the
hospitdization. The symptoms resolved after administration of
analgesic and antipyretic drugs. No abscesses or necrotic foci
requiring surgical interventions were observed. Table 1 presents
characterigtics of the study group and results of the treatment.

Discussion

In most countries, 5-year survival from liver cancer is
low (below 20%) indicating that most patients are diagnosed
when they are inoperable *. Additionally, primary liver and
biliary cancers are very aggressive tumors which are the sec-
ond leading cause of cancer death worldwide. The incidence
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of those cancers decreases in Europe due to the decline of se-
roprevalence of hepatitis B virus (HBV) as well as targeted
screening and treatment of the HCV °. In Poland, chronic
HCV affects about 200,000 individuals, but very few of them
are aware of the infection, and even fewer are treated ®. The
present study included only the inoperable liver tumors
which were treated to enable surgery or as a part of palliative
treatment. All 3 cases of HCC were associated with under-
lying hepatitis which isarisk factor for the poor prognosis.

Surgical resection is a gold standard for hepatic malig-
nancies, but a majority of patients are diagnosed in inoper-
able state, thus embolization plays an important role in the
treatment. The transarterial embolization is considered a pal-
liative therapy for multifocal and large malignant tumors.
The aim of this procedure is to deliver a chemotherapeutic
drug and/or embolizing agent into the tumor, causing its ne-
crosis. Data from the relevant literature indicates that better
results are obtained in smaller lesions. Miraglia et al. ’ per-
formed TACE in the patients with HCC and obtained com-
plete necrosisin 68% of patients with lesion between 4.1-5.0
cm, 50% of patients with lesion between 5.1-6.0 cm, and on-
ly 13% of patients with lesions over 6 cm. In hemangioma,
TACE may be used as alternative to surgery, or with the aim
to reduce the tumor size prior to surgery. Sun et al. ® reported
a significant decrease in the tumor size from 11.24 to 7.60
cm six months after embolization. In the present study, sur-
gery was performed in 6 (23.08%) patients who had under-
gone TACE. This type of embolization enabled surgery in 4
cancer patients, diminished extent of the resection by reduc-
ing the mass of hemangiomain 2 cases, and allowed to avoid
surgical treatment in 14 hemangioma patients.

The aim of PVE isto induce regrowth of properly func-
tioning liver parenchyma prior to a planned resection of a
hepatic tumor. In case of maignant lesions, PVE may be
combined with TACE. Disadvantage of this procedure is the
delay of radical treatment increasing the tumor growth and
the possibility of the lack of liver hypertrophy. The patients
with primarily unresectable tumors require specia approach
because primary resectability of those tumors is limited
mainly due to insufficient future liver remnant volume
(FRLV). Risk factors such as chemotherapy, steatoss, dia-
betes mellitus, cholestasis and cirrhosis determine the devel-
opment of the post-hepatectomy liver failure. Previous stud-
ies suggest that FRLV of above 20% is safe in healthy livers,
above 30% in steatosis or during chemotherapy and above
40% in cirrhosis °. Many researchers create strategies that
help to increase the FRLV pre-operatively to ensure the
proper liver function after surgery. Embolization is one the
methods which decrease the rate of hepatic complications. It
is recommended when FRLV drops below 40% in the liver

affected by a disease. >** Volumetry of the liver is assessed
directly before and 34 weeks after the embolization. Ob-
tained hypertrophy correlates with frequency of liver com-
plications, hepatic failure, length of hospitalization and mor-
tality 2. Extended hepatectomy may result in presentation
with liver failure symptoms due to reduced mass of liver
which is insufficient to maintain normal liver function. Clin-
ical manifestation of liver insufficiency after extended
hepatectomy is known as small for size syndrome (SFSS).
Recent studies suggest that it is determined not only by
FRLV but aso by the hemodynamic parameters of the he-
patic circulation **™°. In the present study, 2 out of 3 subjects
with HCC, hepatic cirrhosis, and diabetes presented with liv-
er failure symptoms after hemihepatectomy, despite meeting
the 40% threshold of FRLV before surgery. This indicates
that further research is required in the scope of the patho-
genesis of SFSS which would alow surgeons for better
qualification of the patients for liver surgery.

The presence of liver metastases in the patients with colon
cancer determines poor prognosis. The surgica resection im-
proves survival, but it may be impossible in cases with large le-
sions. The surgical removal of colorectal liver metastases im-
proves surviva in comparison with nonsurgical trestment (5
year overall survivd rate 47% vs 6%). Repeated surgery has
similar survival rate to surgical removal °. The present study in-
cluded 5 cases of metastases of colon cancer subjected to PVE
and 7 subjected to TACE. The mgjority of those embolizations
were given to treat liver metastases for paliative effects.

Conclusion

The right portal vein branch or selective arteria em-
bolization is an efficient method of preliminary preparation
of patients with healthy hepatic parenchyma for mgjor liver
resections. No hepatic hypertrophy suitable for the proper
functioning of parenchyma preserved after the resection was
obtained in the patients with liver cirrhosis. In case of he-
mangiomas, the embolization alows to avoid surgical treat-
ment by reducing the lesion mass, or to reduce the extent of
resection procedures. The preliminary results of arterial em-
bolizations with bleomycin leading to tumor reduction in
cases of giant liver hemangiomas are very promising.
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