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Abstract

Embolisation has become an accepted modality of cancer treatment in patients with a variety of clinical scenarios. It
is commonly used in clinical practice in the treatment of hepatocellular carcinoma, hepatic metastases from colorectal
cancer and neuroendocrine tumours, and renal cell carcinoma. This review summarizes the current evidence for the
efficacy of embolotherapy in these clinical settings, together with the associated complications.
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Introduction In clinical practice the common uses of embolisation
are as follows: TACE of HCC, where curative resection

Embolisation is the deliberate occlusion of a vessef! transplantation is not possible; TACE of colorectal
and is performed to reduce or stop the flow of bloofepPatic metastases, again where resection is not possible;

into that vessel. Usually the aim of embolisation in théACE Of hepatic neuroendocrine metastases with the

treatment of cancer is to produce ischaemia within (P2l Of reducing systemic symptoms of the carcinoid
tumour, resulting in tumour necrosis. This effect may peyndrome; embolisation of large vascular reljal .cell
potentiated by the addition of a chemotherapeutic agefd"cers to render nephrectomy safer; and embolisation of
to the embolic material, which is termed chemoembolisi/"éSectable renal cell carcinoma to prevent haematuria

tion. Embolisation may also be performed to arrest lifel" trea}t local symptqms such as pain. We aim to review
threatening haemorrhage due to a tumour. the evidence supporting the use of embolotherapy in these

The choice of embolisation agent depends largely ungnlcal settings.
the indication. Metal coils will occlude vessels and fibres
attached to them cause thrombosis, similar to the effect HCC
of surgical ligation. Particulate agents such as polyvinyl
alcohol (PVA) particles flow downstream until theyHCC is one of the commonest malignancies world-wide,
become blocked in the corresponding-sized vessel; sizagyely due to the high prevalence of hepatitis B infection
ranging from 100 to 100@m are normally used. Solublein the developing world. Despite being a rare cancer
gelatine sponge may be cut into pledgets for occludirig the western hemisphere there is evidence that its
larger vessels or made into a slurry; it is said to be iacidence is increasing?, which may be attributed to
temporary agent with vessel recanalisation occurring intke rising prevalence of hepatitis B and C in the western
few weeks. Alcohol is a liquid agent that causes cell deatfemispherg-3l. Untreated, HCC has a poor prognosis,
by denaturation. Lipiodol is iodised poppy seed oil. It isvith surgical resection or liver transplantation offering
used in conjunction with chemotherapy in transcathetéte most effective therapy and the only possibility of a
arterial chemoembolisation (TACE), since it acts as awure®l. However, few patients are candidates for these
embolic agent, probably at the level of small venules ariteatments and so percutaneous radiological interven-
is selectively taken up by some tumours, such as hepations, including TACE, are becoming the mainstay of
cellular carcinomas (HCC) and renal cell carcinomas. treatment for many with this disease.
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Technique The procedure involves selectively catheterising the

hepatic artery; in some cases, for example where there

The normal liver has a dual blood supply, and derivqg : . .
. . ' . 18 only a single tumour present, superselective catheteri-
approximately 75% of its supply from the portal vein y g b b

| trast. ori q dary liver t d . sation of the artery feeding the tumour may be performed.
;roconndr?oltyprg?iﬁ/e?nb|§§302 ar)II “ﬁ(;muTh(zaurﬁe (;rt'_vlgor multiple or ill-defined tumours less selective catheter-
u 0 r upply 1epaliGeation is necessary to embolise the entire tumour mass.
artery. In view of th|§_, hepatic arte_ry embolisation In practice there is a wide variation in the pro-
appears ‘°.ha"‘? the ability to preferentially target tumo.%cols of embolisation described. Some studies have
Wh'.le sparing liver parenchyma. The goal of e.mbO“[Jsed transcatheter arterial embolisation (TAE), without
sation is to induce tumour necrosis by rendering th

tumour ischaemic. The addition of chemotherapy to trfzwmotherapy added, utilising ischaemia to induce

. . o ) Pmour necrosis. Hepatic arterial infusion of chemother-
embolic material results in high local concentrations g . o
apy without embolisation has also been used. Many

chemotherapeutic agent, with little reaching the s;ystem|I ering protocols of TACE have been described, with

circulation due to the vessel occlusion. Furthermore, ~ . . . : : S
& variety of embolic materials used, including lipiodol,

the local |schaem|_a Is thought to disrupt cell membra?aend with differing chemotherapeutic agents added. Some
transport, preventing removal of the chemotherapeutic

agent from the cell. Lipiodol has been shown to be takeanUthors have found advantage with platinum-based

. .rergimens over regimens with anthracyclines such as
up by tumour cells, and so is commonly used as a carr

. . . I(?OXOI‘UbiCiII or epirubiciﬁ]. However, there are few
for the chemotherapeutlc agent, as it also functions as an

: . papers prospectively comparing regimens, and while
embolic agent (Figs 1 and 2). some have favoured one regimen over another there is no
clear consensus. Most regimens use an anthracycline or
platinum agent in combination with lipiodol, often with
additional embolic agent such as soluble gelatine sponge.

Efficacy

A large number of studies have been published on the
use of TACE in the treatment of HCC, and until recently
no clear effect on survival had been demonstrated. This
is largely because of wide differences between trials in
patient selection criteria, TACE protocol and measures of
response to treatment used. The effect of patient selection
is important on influencing survival; poor prognostic
indicators prior to therapy in one study were shown to
be «-fetoprotein>400 U/I, tumour size>50% of liver
volume and Child—Pugh clas$@and in another stud
extra-hepatic metastases, tumour extension, ascites and
icterus were adverse prognostic factors. Hatamdkh!’]
also compared four differing protocols of TACE, with
tumour characteristics determining the protocol used.
Two protocols that included soluble gelatine sponge
showed a superior survival rate than those that did
not, and the inclusion of a chemotherapeutic agent
produced no survival benefit. Overall, however, the
prognostic factors described above were more important
than treatment protocol for prognosis; this has also been
demonstrated in a study by Uerbal.[!.

Measures of response to treatment used have included

Figure 1 Coeliac angiography demonstrates a large
hepatocellular carcinoma supplied by hepatic artery.

Note the small tumour blushes adjacent to the main
tumour.

. : : imaging decrease of size of tumour, degree of tumour
e \ necrosis, lipiodol uptake by tumour, decrease din

1‘ g g 35 fetoprotein, symptomatic improvement and survival. The
5.0/7.5 ability of TACE to cause tumour necrosis and reduce

tumour volume is well established, with a reported range
Figure 2 CT following chemoembolisation shows Of extent of necrosis of 60-100%. However, the effect
lipiodol uptake in the tumour and confirms satellite  0f TACE on survival has proved harder to demonstrate.
tumours. Numerous case-control studies have shown a survival
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benefit with TACE, with 1-year survival rates as highreceived TACE twice, 35.5% in patients who received
as 100% for patients with small tumours and 59% foFACE once and 21.4% in patients who did not receive
patients with large tumours. Level 1 or 2 evidence fdreatment with TACE pre-operatively. TACE has also
an effect on survival has until recently been lackingieen used to delay tumour progression in patients await-
Several randomised controlled trials (RCTs) have beéng liver transplantation, and so reduce the proportion of
published comparing TACE with symptomatic treatmematients who become ineligible for transplantation before
with variable results. Three of these failed to demonstragedonor liver becomes availailél. For patients with

a significant survival benefit in patiefts!], despite all small tumours who are not candidates for hepatectomy
three showing an objective tumour response to treatme@t.transplantation other locoregional treatments that have
Other randomised controlled trials have shown increaspepved effective include percutaneous ethanol injection
survival following treatment with TACE. Bayraktar (PEl) and various thermal ablative techniques. PEI
et all12l compared TACE with systemic chemotherapyesults in survival rates similar to surgé§l when
and no treatment in patients with advanced HCC; me#sed to treat small tumours; for larger tumours there
survival in the TACE group was 13 months, comparet$ evidence that the combination of TACE with PEI
with 7.2 months in the chemotherapy group and 6i§ effectivé?®-22l Recently, thermal ablative techniques
months in the untreated group. led al.l13] randomised such as radiofrequency (RF) ablation have been shown
80 patients with unresectable HCC to receive eithé® be as effective or superior to FEHl. The addition of
TACE or symptomatic treatment; 1-year, 2-year and JACE may be used in conjunction with thermal ablative
year survival rates were 57, 31 and 26% in the TACEechniques for tumours considered too large for thermal
group and 32, 11 and 3% in the symptomatic treatme@blation alon&4.

group. Finally the study by Llovest al.l'*! was stopped

after interim analysis showed a survival benefit for

TACE over conservative therapy. This trial compared Complications

conservative therapy, TAE and TACE in 112 patient L . S
Py P $Po:st—embollsatlon syndrome’ is a common complication

Survival rates at 1 and 2 years were 63 and 27% fg . 0 :
controls, 75 and 50% for TAE and 82 and 63% for TACEOI% TACE, reported in as many as 86% of patiéfitsand

. égnsists of abdominal pain, nausea and vomiting, and
Two recent meta-analyses of randomised controlle

trials comparing TACE with conservative therapy havgy ox1d for 48-72 h after the procedure, and is treated

confirmed the increased survival associated with TAC%rophyla_lcncally and suppprtlvely with opiate an_alge5|a
and anti-emetics. Acute liver failure becomes increas-

15,16]
t_herap)f . Camma et al: aqalysed _the results 0]fingly likely with larger tumours, infiltrating tumours,
five RCTs of chemoembolisation against conservative . b f . £ underlvi

management. They also analysed a further 13 tri |nqcreasmg number o tumours, severity of underlying
: diver dysfunction and presence of portal vein thrombosis,

comparing different procedures, i.e. chemoembohsan%r}]d it is the degree of risk of precipitating acute liver

versus intra-arterial chemotherapy alone or embolisati(|;£5Iure that limits the use of TACE. Biliary sepsis
alone. They found that_ ‘h‘?re is sufficient evidence gallbladder infarction and hepatic abscess (Figs 3 and 4)
.show.that chemoembollsanon reduces 2—ye§r r_nortall e also possible complications, and are predisposed
in patients with HCC, and that chemoembolisation Wag by local biliary obstruction due to tumour. Acute

not more effective than embolisation alpne, suggestirﬁger decompensation has been reported in between 20
tha_t the curren'_tly used chemotherapeutic agents are 284 500 of patients, although in most cases this was
optimally effective. , _ reversibld®25], Mortality is low, ranging from 0 to 4%,

On the basis of the evidence reviewed, the authors digi, causes of death reported as due to liver faftfra!]

not recommend chemoembolisation for all patients Witﬁleeding from oesophageal vari€&$ and hepatic and
HCC. Patients with poor Child—Pugh status, evidence Qf)lenic abscesskal

hepatic decompensation or portal vein thrombosis are
often excluded, but subgroup analysis of these groups
was not possible because of missing data from several
trials. Similarly, no conclusions could be drawn regarding
the effectiveness of multiple treatments versus singlghe underlying rationale for the use of TACE in
treatment, or the effect of superselective embolisation afanaging hepatic metastases is the same as that for HCC;
tumour19], that normal liver receives 75% of its blood supply from
TACE has also been used in conjunction with othehe portal vein whereas tumour derives 90% of its supply
modalities of treatment. TACE may be performedrom the hepatic artery, and that the combination of
pre-operatively for resectable tumours in an attempglatively high local concentration of chemotherapeutic
to improve disease-free survival. Zhare al. have agent and ischaemia due to loss of blood supply will
published a large series comparing patients who receivegsult in tumour necrosis. Neuroendocrine metastases are
TACE before hepatectomy with patients who didh8t  hypervascular tumours that may be expected to respond
Five-year disease-free survival was 51% in patients wiparticularly well to TACE. The technique is as for HCC.

Hepatic metastases
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Colorectal hepatic metastases the rates of post-operative complications including liver
E fients with colorectal . i ”dysfunctior{zgl. The portal vein supplying the tumour-
or patients with colorectal carcinoma, "It 1S usua'ly, aring lobe is embolised by percutaneous transhepatic

the presence of hepatic metastase_s that Iimit_s SurVivfi'gnnulation of the portal vein, with the goal of reduction
.F or carefully_selecte_d patients surgical resection of ﬂ?ﬁ volume of normal liver parenchyma in the target distri-
involved portion of liver can offer some hope of longy, i,y The non-embolised liver segments then undergo

;erm sturvt|val, W';[gs_'i%% sgr\fvatll fo'_'&’\ll_:m?_ Argsl‘zecugnhypertrophy which allows extended hepatectomy to be
or metastases o - Selective ! and herformed. It has been estimated that 25% of final liver

intra-arterial infusion of chemotherapy directed at th olume is the minimum amount required for preserved
segment of liver con_talnmg_ m_etastases_ have aI_I be Bpaticfunction following hepatectomy (40% if the liver
used when surgery is not indicated, with the M 9§ cirrhotic)3%. For patients who have an estimated
reducing disease burden_ and p.rololnglng sur\ﬁvb}l residual liver volume below these levels, portal vein
TACE has also bgen used.m combmgﬂon with technlqu% bolisation may be performed in order to attempt to
such as RF ablation, surgical resection and Iaser-lnduqﬁ rease the residual liver volume and reduce the risk

thermocoagulation. of liver dysfunction post-operatively. This technique has
been described both for treatment of colorectal hepatic
metastases, and for other hepatobiliary malignancies,
including HCC, cholangiocarcinoma and gallbladder
carcinoma.

Efficacy

Despite being established as a technique, few data
support the use of TAE or TACE for the treatment
of colorectal liver metastases. Hurmt al.l?ll have
published the only RCT comparing embolisation with no
treatment; in this study 61 patients were randomised to
receive no treatment, TAE or hepatic arterial infusional
chemotherapy. No benefit of treatment was seen in the
Figure 3 CT of the liver after embolisation TAE group cc_Jr_npare_d o the untreat_ed group, and ?Sma”
: . ) . but non-significant increased survival was noted in the
demonstates abscess formation with fluid and air seen infusion chemotherapy group. Salmeiral 132 evaluated
within the liver substance. i N .
the use of TAE and TACE as second-line therapy in 50
patients with colorectal liver metastases. Median survival
for all patients was 11 months, although for patients with
metastases solely in the liver, the median survival was 15
months. They concluded that following TAE or TACE
median survival is similar to that of other second-line
therapies. A similar median survival (9.6 months) was
observed by Hunet al. in patients assigned to receive no
treatment. The anti-tumour effect of TACE is supported
by another study?®! in which Lang and Brown describe
a series of 46 patients treated with TACE; in eight of
these the tumour disappeared following treatment and
in 11 there was no disease progression for 12 months.
Thirty of forty-six (65%) were alive at 12 months and
6/46 (13%) at 5 years. No control group was used
and increased survival was not therefore demonstrated.
Figure 4  CT after TACE demonstrates lipiodol One explanation for the conflicting evidence for the
uptake in treated area but also a new area of effect of TAE/TACE on survival may be the variation of
increased enhancement in the right lobe indicative of vascularity seen in hepatic metastases between different
progressive disease. patients. Taniaét al.[34l compared the response to TACE_
between hypovascular and hypervascular tumours, with
A more recently described technique is portal veirvidence of response to treatment being seen only in the
embolisation, used to induce hepatic hypertrophy prigiroup with hypervascular tumours.
to surgical resection of tumour-bearing Ii¥&3%. This Chemoembolisation may offer the hope of improved
allows a more extensive hepatic resection, and reducesvival when used to compliment other local ablative
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technigues such as RF ablation or laser-induced therThe treatment of these patients is multi-modality, with
motherapy (LITT). Vogkt al.[®%) have recently published surgical resection, TAE/TACE and medical therapy with
a study of the utility of TACE in reducing the size ofsomatostatin analogues all employed. Surgical resec-
hepatic metastases deemed unresectable and too largé¢ifor provides good symptomatic relief and prolonged
LITT alone. Of 162 patients initially treated with TACE,response to treatment, but is only suitable for selected
82 responded (of which 62 were patients with colorectahtients, for whom itis estimated that surgery will remove
primary) and became suitable for LITT. Repeated TACBver 90% of the tumour volunt&]. In selected patients,
was continued in those not suitable for LITT. Mediarsurgical resection may also prolong survi&Pel.
survival in the combined treatment group was 26.Ratients who are not candidates for surgery will need
months, compared to 12.8 months in the patients whdher modalities of treatment, including embolisation, for
only received TACE, providing evidence for the use opalliation.
TACE as a neoadjuvant therapy in this setting.

Portal vein embolisation appears to be a safe procedure,
and was developed following the observation that Efficacy

portal vein occlusion by tumour or ligation results in

hypertrophy of the lobe with intact portal vein supB#. Many studies have been published that demonstrate

It appears to be effective in inducing hypertrophy 0good biochemical and symptomatic response to TAE

the contralateral 108839 and results in fewer post-°" TA_CE[38‘51], and long-term palliation appears to be
resection complications than are seen in patients Wﬁgegtlve.The durat{on of the response to therapy |§]good,
undergo extended hepatectoR?9. In one stud{?®, ranging from a median of 11 month¥l to 29 month&*2l,

7 T . . -seri [50] opiecti
18 patients who were initially not candidates for surglcaU1 a r:e::en_t <I:ase series by Rocbe al. } hoflT_JAGEt"Eve
resection underwent portal vein embolisation prior t§'0"Phological response to treatment wit was

one- or two-stage hepatic resection. The 3-year survivaf" in 12 out of 14 patients, with threc_a successfully
in this group was similar to that of patients who were inip"""""‘tecfj fr:)r 55’.69 ar_1|<.j 130T'ra\n£nth$;\rcolrz’n.flrst tr.eatm.ent.
tially candidates for hepatic resection. Increased tumo ny of the series utilise or In conjunction

growth in the hypertrophied lobe has been desciitd with medical therapy, such as a somatostatin analogue,

hence patient selection is important to minimise the riélgterferon or chemotherapy. Rocfet al. used TACE

of tumour remaining within the liver remnant. as.flrst—hr?(.a the(;a;l?y, vxth similar results to prior studies
At present surgical resection remains the only modaliﬂ/s_'rr;]g ml;fu-:nof ?I'XBI/E;T:?EM tient val is |
of therapy for patients with colorectal liver metastasesI € efiect o on patient survival 1S 1ess

that prolongs survival; some patients not initiaII)F ear;_M|tty et a|-_[39] found_ survival to be increased
candidates for hepatic resection may be suitable fg?llowmg TAE_’ with mean life-span of 5.4 years from
induced hepatic hypertrophy by portal vein embolis.’:ltior‘i),nset offlushing, cqmpared to an expected gurwval of 3'2
followed by hepatic resection, with a resultant increase yrars: In other studies, however, mean survival has varied

survival. Likewise, TAE and TACE may be appropriatéN ith tféﬂgﬁgd mga;osurvnﬁ[létlllm&s of 16 mcilr{ﬁié 24
in conjunction with another percutaneous therapy. on »an mon - More recently Loewe

. [51] i -seri isati
present no consistent effect of TAE/TACE alone ha(?;t al. hz_ive publ!shedapase series of 75 embolisations
n 23 patients, with median survival of 69 months and

been shown on survival in patients with colorectal Iiveg . .
P -year survival of 65%, which compares favourably to 5-

metastases. year survival in other trials of 538 and 549%%8l. No
large, randomised controlled trial exists and so there is no
high level evidence of improved survival following TACE
Hepatic metastases from neuroendocrine in patients with hepatic metastases from neuroendocrine
tumours tumours.
It is common for patients with neuroendocrine metas-
Primary neuroendocrine endocrine tumours of the midgtéses to develop post-embolisation syndrome, and it
are slow growing, and generally asymptomatic, asppears to be more severe following a first episode
endocrine products secreted by the tumour enter the pof-embolisation than following subsequent episdefés
tal venous system, and are metabolised by the liver. ItiReported mortality varies, with one stuf§l having
usually with the development of liver metastases that tm® procedure related deaths out of 23 patients. In
patient becomes symptomatic, as the vasoactive tumather studies mortality related to TAE/TACE ranges
products are now released into the systemic circulatiérom 8.694°% to 11%48]. Two authors report deaths
and the patient develops the carcinoid syndrome. For thiis patients treated with TAE who had tumour volume
reason, neuroendocrine tumours tend to present late axteeding 75% of liver volum&®51, which suggests that
at an advanced stage, with liver metastases, and are thatients with this degree of liver replacement by tumour
incurable. For these patients, treatment is palliative andskould not receive TAE/TACE.
performed to relieve symptoms of the carcinoid syndromeCurrently, the literature supports the use of TAE or
and of local bulky disease. TACE for palliation of patients with hepatic metastases
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from neuroendocrine tumours when performed to providgudy comparing two groups of patients with stage 4
relief from symptoms of carcinoid syndrome or of locatenal cell cancer, with one group receiving embolisation
bulky disease. There has been, as yet, no survival benefith ethanol and the other only symptomatic therapy. The
demonstrated, when used both as first-line therapy andivo groups showed no difference in performance status
conjunction with medical therapy and/or chemotherapyor tumour characteristics, although there was a higher
incidence of paraneoplastic syndrome in the group treated
with embolisation. Median survival was approximately
Renal cell carcinoma 7 months following TAE compared with 4 months with
symptomatic therapy; the 1l-year, 2-year and 3-year
Embolisation has been used in the treatment of renal cellrvival rates were 29, 15 and 10% in the embolisation
carcinoma in the following ways: prior to nephrectomyyroup, and 13, 7 and 3% in the non-embolisation group.
to facilitate surgery and reduce peri-operative blood losi the embolisation group, post-embolisation syndrome
as a palliative treatment for large inoperable tumougas common, but no major complications were reported.
causing local symptoms or haematuria; for palliatioRive-year survival for stage 4 disease treated surgically
of symptoms due to distant metastases; and in the6%®0: the patients in the study by Onishi were not
emergency treatment of life-threatening haemorrf#ge suitable for surgery on the basis of poor performance
status and would therefore be expected to have a worse
prognosis than those in this surgical series. Ra.[61]
Technique described a case-series using a combination of ethanol

) ) ) ~and lipiodol. Evidence of reduction in tumour volume
A variety of embolic agents have been described, inclugzas seen in 6/14 patients, and median survival was 23

ing soluble gelatine sponge, ethanol, lipiodol, stainlesgonths for stage 3 disease and 7 months for stage 4
steel coils and Ethibloc, an occlusion gel which causgfsease. In a small case-series, Kauffmanal.62! used
capillary occlusion. Coils, gelatine sponge and PVA argn occlusion gel to perform capillary occlusion, resulting
often used for control of haemorrhage, while a combing, apparently spectacular mean survival times of 6 years
tion of ethanol and coils or PVA may be used for othegnd 4 months in patients without metastases and 3 years
indications, such as tumour palliation. The differing techp, patients with metastases; no large or controlled study
niques make comparison between studies difficult, and Rgg produced similar figures.
treatment protocol has any proven benefit over another. Empolisation of distant metastases for relief of pain has
been successful for lesions in the vertebral col(fn
limbs(®465I and pelvig®!, and in addition to being used
Efficacy for acute haemorrhage from the renal primary, has been

. 53 _ . used successfully to stop haemorrhage from a renal cell
An early serie§3 of 55 patients suggested pre-operatiVg, iastasis in the small bowed!

embolisation made nephrectomy easier to perform, but
failed to show an influence of embolisation on regression

of tumour or metastases. A subsequent series by Bakke
et al® showed no difference in survival of patients

with stage 4 renal cell carcinoma treated with embolEeomplications of embolisation for renal cell carcinoma
sation/nephrectomy and embolisation alone. Fischedificlude inadvertent embolisation of non-target arteries,
et al.5%! also found no survival benefit of embolisationysually the lower extremities, renal failure, renal abscess
prior to nephrectomy, and demonstrated no difference §hd post-embolisation syndrome, and occur in approx-
peri-operative blood loss during nephrectomy betweefately 10% of cases. The complication rate is up
patients who received embolisation and those who dig four times higher for palliative than pre-operative

not. The failure of embolisation to reduce peri-operativgrocedure®’]. Mortality related to the procedure ranges
blood loss was also seen in further series of 35 patieftsm 0%56] to 5.894%8]. Radical nephrectomy has a

treated with embolisation with etha®fll. In contrast, complication rate of 20% and mortality of J681
Bakal et all’”l found embolisation did reduce peri-
operative blood loss when the tumour was large and
hypervascular. Overall the data do not support routine
use of embolisation prior to nephrectomy, and a survey
of British urologists on their use of routine embolisatiomlthough numerous studies on TAE/TACE for primary
revealed the vast majority did not routinely combin@nd secondary hepatic tumours and renal cell cancer have
embolisation with nephrectonfs?!. been produced, there is a great deal of heterogeneity
Embolisation is effective at providing symptomatidn the patient selection criteria, treatment protocols
relief from local disead&®!, and there is some evidenceand outcome measures used. Furthermore, with the
that palliative embolisation of inoperable tumours cadifficulty in producing randomised controlled trials for
prolong survival. Onishiet al.®® published a cohort the interventional techniques used, there remain areas in

Complications

Conclusion
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which the role of embolisation is unclear. Nevertheless,[3]
it is possible to define situations in which embolisation is
an effective therapy.

There is level 1 evidence that TACE offers patients
with non-resectable HCC the chance of prolonged
survival. However, because of the potential risk of acutel5]
liver failure, patient selection is important, with factors
suggesting a poor prognosis being tumour diameter
above 10 cm, diffuse or infiltrating tumour pattern, more
than nine tumours within the liver and poor baseline [6]
liver function. TACE may also prove effective in
combination with other modalities of treatment, both as
an adjuvant to hepatic resection or transplantation, and if
combination with locoregional therapies such as PEI and
thermal ablation where the tumour is too large for those
techniques alone. 8

Although TACE has proved disappointing for the
treatment of colorectal liver metastases, the technique
of portal vein embolisation has been developed to allow
extended hepatectomy for patients with hepatic metas
tases. Although this remains a palliative treatment, it may
enable a larger proportion of patients with colorectal liver
metastases to undergo hepatic resection with a resulteig]
prolonged survival. TACE may however prove useful
in conjunction with thermal ablative techniques in the
future. [11]

As with colorectal metastases, TAE/TACE has not
been shown to prolong survival for patients with hepatic
metastases from_ neuroendocrine tumoqrs. Howeve[E,z]
many of these patients suffer from local pain from bulky
disease and with symptoms due to vasoactive substance
release, and for these patients good symptomatic relief
has been shown following treatment with TAE and TACE!
Furthermore, long-term palliation with multiple courses
of embolisation is possible, with symptom-free survivalj14]
of many years having been achieved.

Pre-operative embolisation for renal cell carcinoma
is not performed routinely, although a few urologists[ls]
still consider it useful for large vascular tumours.
There is little evidence of prolonged survival in this
circumstance. When used in the palliation of inoperablf 5
renal cell cancer, a number of case-reports and case-se eé
exist in which embolisation has been used to control
haemorrhage and provide relief from local and metastatiid7]
pain. Despite a single cohort stué§l providing level
2 evidence of prolonged survival following palliative
embolisation of renal cell carcinoma, prospective evalpg)
uation is still needed in order to clarify the effect of
embolotherapy on progression of renal cell carcinoma
and survival.

(4

(29]
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