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Introduction

H e patoce llular carcinom a (H CC) is  as s ociate d w ith
ch ronic live r dis e as e 1 w ith  h igh e s t incide nce  in As ia
and Sub-Sah aran Africa. Th is  is  due  to ch ronic h e pa-
titis  B infe ction is  e nde m ic in th e s e  re gions .2

In W e s te rn countrie s  th e  Barce lona Clinic Live r Cance r
(BLCL) s taging s ys te m  is  com m only us e d for m anage -
m e nt of H CC. Trans -arte rial ch e m oe m boliz ation
(TACE) is  th e  firs t line  tre atm e nt for inte rm e diate
s tage  H CC.3 Candidate s  for TACE are  as ym ptom atic
patie nts  w ith  lim ite d unre s e ctable  m ultinodular le s ions ,
w ith  no vas cular invas ion, no e xtrah e patic s pre ad
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BACKGROUND: Trans -arte rial ch e m oe m boliz ation (TACE) is  th e  firs t line  tre atm e nt in lim ite d unre s e ctable
m ultinodular le s ions , w ith  no vas cular invas ion, no e xtrah e patic s pre ad and w ith  w e ll- pre s e rve d live r functions .
Pos t TACE re duction in tum our burde n can be  as s e s s e d by m odifie d RECIST (m RECIST) crite ria on follow  up
Triph as ic CT in w h ich  tum our e nh ance m e nt is  e valuate d w ith in 3 m onth s  afte r TACE. OBJECTIVE: Th e  aim  of
th is  s tudy w as  to e valuate  th e  e fficacy of trans -arte rial ch e m o e m boliz ation th e rapy in cirrh otic patie nts  w ith  H CC
on follow  up q uadriph as ic com pute d tom ograph y. MATERIAL AND METHOD: Th is  s tudy is  a re tros pe ctive  s tudy
th at w as  conducte d from  March  2016 to January 2019  at Radiology unit Kuw ait Te ach ing H os pital. 181 cons e cutive
cirrh otic patie nts  w ith  H CC, tre ate d w ith  trans -arte rial ch e m oe m boliz ation and e valuate d w ith  follow -up q uadriph as ic
CT at a Radiology unit of Kuw ait Te ach ing H os pital. All patie nts  h ad le as t one  im age  e xam ination (q uadriph as ic
contras t-e nh ance d CT) afte r tre atm e nt and w e re  include d into th e  s tudy. RESULTS: Be tw e e n M arch  2016 and
January 2019 , 181 cons e cutive  patie nts  diagnos e d w ith  h e patoce llular carcinom a pre s e nte d for TACE. Re s pons e
as s e s s m e nt in th e  large s t le s ion on th e  bas is  of m RECIST crite ria re ve ale d com ple te  re s pons e (CR) in 78, partial
re s pons e (PR) in 9 6, s table  dis e as e (SD) in 1 and progre s s ive  dis e as e (PD) in 6 patie nts . CONCLUSION: H igh
q uality s cre e ning, prope r m anage m e nt and provis ion of th e rapy im prove s  s urvival from  H CC. Early and accurate
as s e s s m e nt of tum our re s pons e  to th e rapy is  m andatory.
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and w ith  w e ll-pre s e rve d live r functions . According to
tre atm e nt s tage  m igration conce pt th os e  patie nts  in
w h om  re com m e nde d tre atm e nts  are  not s uitable  or
h ave  faile d, can als o be ne fit from  TACE.4

Tw o TACE te ch niq ue s  are  us e d w h ich  are  conve ntional
TACE (cTACE) and TACE w ith  drug-e luting be ads
(DEB- TACE). In conve ntional TACE cytotoxic drug
is  e m uls ifie d in oily radio-opaq ue  Lipoidal age nt. It is
follow e d by intra-arte rial e m bolic age nt s uch  as  ge latin
s ponge , polyvinyl alcoh ol particle s  or m icros ph e re s
inje cte d intra-arte rially.5 Tum our m icrocirculation is
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th rom bos is  of m ain portal ve in; trans am inas e s  le ve ls
< 300 U/L, s e rum  bilirubin le ve ls  < 0.3 m g/L; s e rum

cre atinine  < 0.18 m g/L; w h ite  blood ce ll count > 2.5
×  103/L; plate le ts  count > 35 ×  103/L; no as cite s ,
CH ILD-PUGH  s core  A-B.

Exclusion criteria for trans arte rial ch e m oe m boliz ation
of H CC are  as  follow s : e xtrah e patic s pre ad of tum or;
as cite s  th at cannot be  controlle d by diure tics ; h e patic
e nce ph alopath y; gas trointe s tinal ble e ding (active  or

re ce nt i.e . le s s  th an 4 w e e k ); obs tructive  jaundice ;
s e ve re ly de bilitate d patie nts ; infe ction or s e ps is ;
pos itive  pre gnancy; h e art failure  w ith  e je ction fraction
le s s  th an 50% ; s e ve re  pulm onary dys function; s e rum
cre atinine  le ve ls  > 0.2 m g/L; s e rum  bilirubin le ve l >
0.3 m g/L; H e m oglobin le ve l < 8 g/dL; W BC count <
2.5 ×  103/µL; plate le t count < 35 ×  105/µL.

TACE procedure: Afte r inform e d cons e nt th e  Se l-
dinge r te ch niq ue  w as  follow e d for h e patic arte ry
cath e te riz ation. Us ing digital s ubtraction angiograph y,
th e  6F cath e te r w as  ins e rte d from  th e  righ t fe m oral
arte ry and guide d to th e  h e patic arte ry or its  branch e s
for angiograph y. Tum or-fe e ding arte rie s  w e re  th e n
s upe r s e le ctive ly e ngage d w ith  m icrocath e te r (Pro-
gre at) bas e d on unde rs tanding of th e  tum or blood

s upply, re ve ale d via h e patic arte riograph y. Doxorubicin
w as  inje cte d in th e  le s ion and fe e ding arte ry e m bolis e d
w ith  s m all s iz e  PVA particle s .
Patie nt w as  adm itte d for 24 h ours  for pos t proce dure
care  and w as  dis ch arge d in s table  condition as  pe r
de partm e nt protocol.

Assessment of response: Contras t-e nh ance m e nt

q uadriph as ic CT w as  pe rform e d 1 m onth  afte r Trans
cath e te r arte rial ch e m oe m boliz ation, and th e  re s ults
w e re  e valuate d according to th e  m odifie d Re s pons e
Evaluation Crite rion Solid Tum ors  (m RECIST) to
as s e s s  tum or re s pons e .11 Bas e d on th e  re s ults ,
patie nts  w e re  divide d into th e  follow ing 4 cate gorie s :
com ple te  re s pons e  (CR), w h ich  w as  de s cribe d as  th e
dis appe arance  of intratum oral arte rial e nh ance m e nt

in all targe t le s ions ; partial re s pons e  (PR), de fine d
as  a re duction of at le as t 30%  in th e  s um  of th e

Materials and Methods

Th is  s tudy is  a re tros pe ctive  s tudy th at w as  conducte d
ove r pe riod of 3 ye ars  i.e . from  March  2016 to January
2019  at Radiology unit Kuw ait Te ach ing H os pital.181
cons e cutive  cirrh otic patie nts  w ith  H CC, tre ate d w ith
trans -arte rial ch e m oe m boliz ation th e rapy and
e valuate d w ith  follow -up im aging at a Radiology unit
of Kuw ait Te ach ing H os pital. All patie nts  h ad le as t
one  im age  e xam ination (q uadriph as ic contras t-
e nh ance d CT) afte r tre atm e nt and w e re  include d into
th e  s tudy. Approval w as  tak e n from  th e  h os pital’s
e th ical com m itte e  be fore  conducting th e  s tudy.
Diagnos is  of H CC w as  bas e d on radiological finding
and alph a-fe toprote in le ve l. Biops y w as  pe rform e d in
atypical H CC.

Inclusion criteria for trans arte rial ch e m oe m bolization
of H CC w as  as  follow s :  no e xtrah e patic tum or s pre ad;
H CC s iz e  le s s  50%  of h e patic volum e ; abs e nce  of

e m bolis e d re s ulting in com bine d is ch e m ia in tum our
and cytotoxic e ffe ct.6

Pos t TACE re duction in tum our burde n can be  as s e -
s s e d by m odifie d RECIST (m RECIST) crite ria in
w h ich  tum our e nh ance m e nt is  e valuate d w ith in 3
m onth s  afte r TACE.7-8 On CT ne crotic are a of tum our
re tains  iodiz e d oil and e nh ance d foci re pre s e nts  viable
tum our w h ich  appe ar h ype r-atte nuating or is o-atte -
nuating on h e patic arte rial ph as e  and h ypo-atte nuating
on une nh ance d and porto ve nous  ph as e s .9  Th e
m RECIST de fine s  four cate gorie s  as : com ple te
re s pons e  (CR) (100%  dis appe arance  of e nh ancing
tis s ue  in targe t le s ions ), partial re s pons e  (PR) (>30%
de cre as e  in th e  s um  of diam e te rs  of viable  targe t
le s ions - e nh ance m e nt in arte rial ph as e , tak ing as
re fe re nce  bas e line  s um  of th e  diam e te rs  of e nh ancing
tis s ue  in targe t le s ions ); progre s s ive  dis e as e  (PD)
(>20%  incre as e  in s um  of diam e te rs  of viable  targe t
le s ion tak ing as  re fe re nce  th e  bas e line  s um  of
diam e te r of viable  targe t le s ion re corde d s ince   th e
s tart of tre atm e nt and s table  dis e as e  (SD) (ne ith e r
PD nor PR).10

Th e  aim  of th is  s tudy w as  to e valuate  th e  e fficacy of
trans -arte rial ch e m o e m boliz ation th e rapy in cirrh otic
patie nts  w ith  H CC on follow  up q uadriph as ic com pute d
tom ograph y.
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Results

Be tw e e n M arch  2016 and January 2019 , 181
cons e cutive  patie nts  diagnos e d w ith  h e patoce llular
carcinom a pre s e nte d for TACE. 176 patie nts  w e re
diagnos e d as  H CC by clinical findings , pre  TACE
q uadriph as ic CT s can and rais e d alph a fe to prote in
le ve ls . 6 atypical le s ions  w e re  confirm e d by biops y
to be  H CC and th e n s ubje cte d to TACE. Th e
de m ograph ic de tails  of s tudy population are  (Tab. 1).

Re s pons e  as s e s s m e nt in th e  large s t le s ion on th e
bas is  of m RECIST crite ria re ve ale d com ple te
re s pons e  (CR) in 78, partial re s pons e  (PR) in 9 6,
s table  dis e as e  (SD) in 1 and progre s s ive  dis e as e
(PD) in 6 patie nts . 33 patie nts  w ith  partial re s pons e
w e re  s ubje cte d to s e cond TACE, of w h ich  19  s h ow e d
CR, 13 s h ow e d PR and 1 h ad SD. 2 patie nts  w e re
s ubje cte d to th ird TACE w h ich  s h ow e d CR. O f th e
s e cond large s t le s ion s ubje cte d to TACE 31 s h ow e d
CR, 14 h ad PR, 4 h ad SD, and 2 PD. 1 patie nt h ad
com bine d RFA and TACE for H CC m anage m e nt.
5 patie nts  h ad pe rcutane ous  e th anol ablation (PEA)
done  for s m all le s ions  w h ile  21 patie nts  h ad PEA to
th e  le s ion w ith  re s idual dis e as e  afte r TACE. Ne w
le s ion w e re  obs e rve d in 34 patie nts . On follow  up CT
2 patie nts  h ad pulm onary m e tas tas is , 1 h ad lym ph
nodal m e tas tas is  and 1 h ad adre nal m e tas tas is .
Ove rall re s pons e  re ve ale d CR in 83 patie nts , PR
in71, SD in 1 and PD in 22 patie nts .

diam e te r of th e  (arte rial ph as e ) targe t le s ions  com -
pare d w ith  th e  bas e line  diam e te r of th e  targe t le s ions ;
s table  dis e as e  (SD), including any cas e  th at did not
m e e t th e  crite ria for PR or progre s s ive  dis e as e  (PD);
PD, de fine d as  an incre as e  of at le as t 20%  in th e
s um  of th e  diam e te r of re s idual (e nh ance d) targe t
le s ions  com pare d w ith  th e  m inim um  s um  of th e  dia-
m e te r of targe t le s ions  at th e  be ginning of tre atm e nt.
Th e  rate  of ove rall re s pons e  (OR) w as  calculate d as
th e  rate  of CR plus  PR. Statis tical analys is  w as
pe rform e d us ing s tatis tical s oftw are  (SPSS ve rs ion
20).

Age(years)

Gender

Etiology

Alpha feto protein(ng/ml)

Bilirubin (mg/dL)

Albumin (G/dl)

INR

Ascites

Hepatic encephalopathy

Child Pugh score

BLCL stage

No. of lesions

Demographic Details

Table 1: De m ograph ic de tails  s tudy population

No. of Patients

20-30

30-40

40-50

50-60

60-70

>70

male

female

HBS

HCV

others

<25

>25

<2

2-3

>3.5

2.8-3.5

<2.8

<1.70

1.71-2.20

>2.20

None

Mild

moderate

None

Grade 1-2

Grade 3-4

A

B

A

B

C

1

2

3

>3

1

2

29

77

63

9

127

54

51

127

3

12

156

179

2

178

2

1

157

23

1

181

0

0

181

0

0

179

2

117

49

15

117

36

17

11

Valid

targe t le s ion re s pons e

Frequency

complete response

partial response

Stable

progressive disease

Total

Percent
Valid

Percent
Cumulative

Percent

78

96

1

6

181

43.1

53.0

.6

3.3

100.0

43.1

53.0

.6

3.3

100.0

43.1

96.1

96.7

100.0
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Valid

Missing

Total

s e cond le s ion re s pons e

Frequency

CR

PR

stable

progressive

Total

System

Percent
Valid

Percent
Cumulative

Percent

31

14

4

2

51

130

181

17.1

7.7

2.2

1.1

28.2

71.8

100.0

60.8

27.5

7.8

3.9

100.0

60.8

88.2

96.1

100.0

Valid

Missing

Total

re s pons e  afte r s e cond tace

Frequency

CR

PR

SDa

Total

System

Percent
Valid

Percent
Cumulative

Percent

19

13

1

33

148

181

10.5

7.2

.6

18.2

81.8

100.0

57.6

39.4

3.0

100.0

57.6

97.0

100.0

Valid

Missing

Total

re s pons e  afte r 3rd tace

Frequency

CR

System

Percent
Valid

Percent
Cumulative

Percent

2

179

181

1.1

98.9

100.0

100.0 100.0

Valid

Missing

Total

ove rall re s pons e

Frequency

CR

PR

SD

PD

Total

System

Percent
Valid

Percent
Cumulative

Percent

83

71

1

22

177

4

181

45.9

39.2

.6

12.2

97.8

2.2

100.0

46.9

40.1

.6

12.4

100.0

46.9

87.0

87.6

100.0

Figure 1: Com ple te  re s pons e  of H CC in righ t lobe  of live r on
follow  up Quadrph as ic CT afte r TACE
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dis e as e . 34 patie nts  s h ow e d ne w  le s ions  on follow
up q uadriph as ic CT. 4 patie nts  h ad de ve lope d
m e tas tas is  on follow  up CT. In s om e  patie nts  TACE
w as  pe rform e d for palliative  inte nt. 5 patie nts  h ad
large  H CC w ith  pe rforation.
No m ajor com plication w as  obs e rve d in all patie nts .
Th is  e xplains  patie nt s e le ction accuracy. Majority of
patie nts  s e le cte d h ad Ch ild- Pugh  s core  A or B. Supe r
s e le ctive  e m boliz ation us ing s e gm e ntal and s ub
s e gm e ntal tre atm e nt lim its  injury to s urrounding non-
tum oral live r pare nch ym a.17

Lim itation to our s tudy include d failure  of follow  up of
m any patie nts  afte r firs t TACE. Anoth e r lim itation to
our s tudy w as  inability to de te rm ine  num be r of TACE
applie d until com ple te  re s pons e . Th is  again w as
cons e q ue nce  of our firs t lim itation.

Discussion

In cirrh otic patie nts  re s e ction of H CC is  as s ociate d
w ith  s ignificant m orbidity and m ortality.12 TACE is
us e d for unre s e ctable  H CC th at cannot be  tre atm e nt
w ith  pe rcutane ous  ablation.13 Bridge  s tudy h as
re ve ale d TACE to tre at approxim ate ly 50%  of patie nts
from  s tage  0 to s tage  D H CC in daily practice .14 It
h as  be e n re porte d by Lie n e t al15th at m orbidity,
m ortality and s urvival afte r TACE for H CC e ligible  for
Radiofre q ue ncy ablation (RFA) are  com parable  to
re s pons e  from  RFA in lite rature . In our s tudy 78 targe t
le s ions  s h ow e d com ple te  re s pons e  on firs t TACE and
31 s e cond le s ion s h ow e d com ple te  re s pons e . 12%
of le s ions  w e re  2.1-3.0cm , 25%  m e as ure d 3.1-4.0cm
and 43.6%  m e as ure d 4.1-5.0cm  w h ich  s h ow e d
com ple te  re s pons e  to firs t TACE. Th e s e  findings  are
com parable  to s tudy by M iraglia e t al.16

Le s ion th at s h ow e d partial re s pons e  to firs t TACE
w e re  large  in s iz e , m ajority >10 cm . 51 out of 9 6
patie nts  th at s h ow e d partial re s pons e  to firs t TACE
for th e  firs t le s ion faile d to continue  tre atm e nt afte r
firs t TACE. Ove rall 22 patie nts  s h ow e d progre s s ive

Figure 2: H CC in righ t lobe  live r w as  s ubje cte d to TACE. Follow
up Quadriph as ic CT s h ow s  com ple te  re s pons e .

Conclusion

H igh  q uality s cre e ning, prope r m anage m e nt and
tim e ly provis ion of th e rapy im prove s  s urvival from
H CC. Early and accurate  as s e s s m e nt of tum our
re s pons e  to th e rapy is  m andatory. Th e  m RECIST
crite ria s h ould be  incorporate d in our daily practice
to as s e s s  re s pons e  to TACE as  it h e lps  in e valuating
not only tum our dim e ns ions  but als o le s ion viability.
Th is  h e lps  in de cis ion m ak ing for ade q uate  th e rapy
until com ple te  re s pons e  to tre atm e nt of le s ion is
ach ie ve d.
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