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Abstract
Background  and  aims:  Transjugular  intrahepatic  portosystemic  shunts  (TIPS)  are  successfully

used in the management  of  portal  hypertension  (PH)-related  complications.  Debate  surrounds

the diameter  of  the  dilation.  The  aim  was  to  analyse  the  outcomes  of  and  complications  deriving

from TIPS  in  patients  with  cirrhosis  and  identify  predictors  of  survival.

Methods:  This  was  a retrospective  single-centre  study,  which  included  patients  with  cirrho-

sis who  had  a  TIPS  procedure  for  PH  from  2009  to  October  2018.  Demographic,  clinical  and

radiological  data  were  collected.  The  Kaplan---Meier  method  was  used  to  measure  survival  and

predictors  of  survival  were  identified  with  the  Cox  regression  model.

Results:  A  total  of  98  patients  were  included  (78.6%  male),  mean  age  was  58.5  (SD±/−9.9)

and  the median  MELD  was  13.3  (IQR  9.5---16).  The  indications  were  refractory  ascites  (RA),

variceal bleeding  (VB)  and  hepatic  hydrothorax  (HH).  Median  survival  was  72  months  (RA  46.4,

VB 68.5  and  HH  64.7)  and transplant-free  survival  was  26  months.  Clinical  and  technical  success

rates were  70.5%  and  92.9%  respectively.  Age  (HR  1.05),  clinical  success  (HR  0.33),  sodium

(HR 0.92),  renal  failure  (HR  2.46)  and albumin  (HR  0.35)  were  predictors  of survival.  Hepatic

encephalopathy  occurred  in  28.6%  of  patients  and  TIPS  dysfunction  occurred  in  16.3%.

Conclusions:  TIPS  with  10-mm  PTFE-covered  stent  is  an  effective  and  safe  treatment  for  PH-

related complications  in patients  with  cirrhosis.  Age,  renal  failure,  sodium,  albumin  and  clinical

success are  independent  predictors  of long-term  survival.
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Resultados  clínicos  a  largo  plazo  y predictores  de la  supervivencia  de pacientes  con
cirrosis  hepática  tras inserción  de  prótesis  recubierta  transyugular  intrahepática
porto-sistémica  dilatadas  a  10  mm

Resumen
Introducción:  Los  shunt  intrahepático  porto-sistémicos  (TIPS)  son  utilizados  con  éxito  en  el

tratamiento  de  las  complicaciones  de la  hipertensión  portal  (HTP).  Existe  cierta  controversia

referente al  diámetro  dilatado.  Los  objetivos  fueron  analizar  los  resultados  y  las  complicaciones

derivadas  de  los  TIPS  en  cirróticos,  y  determinar  los  factores  predictores  de  la  supervivencia.

Métodos: Se  trata  de un  estudio  retrospectivo  unicéntrico  que  incluyó  pacientes  cirróticos

que recibieron  un  TIPS  por  HTP  desde  2009  a  octubre-2018.  Se  recogieron  variables  clínicas,

demográficas  y  radiológicas.  Se  determinó  la  supervivencia  mediante  el  método  Kaplan-Meier

y se  identificaron  los predictores  de  supervivencia  con  el  modelo  de  regresión  de  Cox.

Resultados: Se  incluyeron  98  pacientes  (78,6%  varones).  La  media  de edad  fue  de  58,5  años  (DE

± 9,9)  y  mediana  de MELD  13,3  (RIC  9,5-16).  Las indicaciones  fueron  ascitis  refractaria  (AR),

hemorragia varicosa  (HV)  e hidrotórax  hepático  (HH).  La  mediana  de supervivencia  fue  de  72

meses (AR  46,4;  HV 68,5  y  HH 64,7  meses)  y  la  supervivencia  libre  de  trasplante  fue de 26

meses. El éxito  técnico  y  clínico  fue  del 92,9  y  70,5%,  respectivamente.  La  edad  (HR  1,05),  el

éxito clínico  (HR  0,33),  el  sodio  (HR  0,92),  la  disfunción  renal  (HR  2,46)  y  la  albúmina  (HR  0,35)

fueron factores  predictivos  de supervivencia.  El  28,6%  desarrolló  encefalopatía  hepática  y  un

16,3% presentó  disfunción  del  TIPS.

Conclusiones:  Los  TIPS  con  prótesis  recubiertas  dilatadas  a  10  mm  son  un tratamiento  efectivo

y seguro  de  las  complicaciones  derivadas  de HTP  en  pacientes  cirróticos.  La  edad,  la  disfunción

renal,  el sodio,  la  albúmina  y  el  éxito  clínico  son  factores  independientes  predictivos  de la

supervivencia  a  largo  plazo.

© 2020  Elsevier  España, S.L.U.  Todos  los  derechos  reservados.

Introduction

Liver  cirrhosis  may  lead  to  the development  of  complications
of portal  hypertension  (PH)1 including  variceal  bleeding  (VB)
from  esophageal  or  gastric  varices  and  refractory  ascites
(RA).  They  represent  the main  causes  of  hospital  admission
in  cirrhotic  patients.

Transjugular  intrahepatic  portosystemic  shunt  (TIPS)  has
been  used  for more  than  30  years  as  alternative  option  to
medical  and  surgical  therapy  for  these  PH  complications.2

Most  clinicians  agree  that  TIPS  is  an effective  option  to
control  refractory  VB3,4 and  more  recently,  studies  have
evaluated  the use  of  early  TIPS in  high  risk  patients.5---8 Due
to  the  circulatory  mechanism  of  the  PH,  TIPS is  an interesting
option  in  the  management  of  the RA9,10 and  Type  2 hepator-
renal  syndrome.  On the other  hand,  TIPS  insertion  has  been
used  to  decompress  the portal  circulation  in patients  with
vascular  disease.11

Currently,  the indications  of  TIPS  are well  established  and
therefore,  the  American  Association  for  the Study  of  Liver
Diseases  and  European  Association  for the Study  of  the  Liver
guidelines,  give  definitive  recommendations  about  in whom
and  when  TIPS  should  be  inserted.12---15

Since  2004,  Polytetrafluoroethylene  (PTFE)-covered
stent  has  become  the  preferred  option  for  TIPS,16---19 due
to  a  lower  rate  of stent  dysfunction  than  bare  stent.20,21

The  elective  diameter  of  the endoprosthesis  remains
controversial.22,23

In a  retrospective  single  centre study, we evaluated  the
technical  success,  efficacy,  dysfunction  rate  and safety of

10-mm  covered  TIPS  in  the  treatment  of  portal  hypertension
related  complications  in  cirrhotic  patients.  The  secondary
objectives  were  to  perform  subgroup  analyses  of the  survival
according  to  TIPS  indications,  to  determine  the predictors
of  survival  and  the  transplant-free  survival  (TFS)  rate.

Patients  and methods

Patients  and  study  design

This  retrospective  single-center  study  was  conducted  at a
tertiary-care  center.  The  study  was  performed  according  to
the  Strengthening  the  Reporting  of  Observational  studies  in
Epidemiology  (STROBE)  statement.24

All  adult patients  (age  ≥  18  years)  who  underwent  a  TIPS
procedure  between  2009  and  October-2018  were  analyzed.
Eligible  patients  had  an established  diagnosis  of  liver  cirrho-
sis  and  received  TIPS as  treatment  for refractory  PH-related
complications:  RA,  refractory  hepatic  hydrothorax  and  sec-
ondary  prophylaxis  of  VB  (after  failed  combination  therapy,
pharmacological  and endoscopic  therapy).

Clinical,  laboratory  findings  and  technical  data  of  the
TIPS  procedure  and  any  re-interventions  were  collected
from  the  medical  histories  of  the  patients.  The  study  proto-
col  was  approved  by the local  Ethic  Committee.

Primary  end  point was  to determine  the  indications,
clinical  outcomes,  rate  of  complications  and  clinical  and
technical  success.  To  identify  predictors  of survival  after

621



J.  Tejedor-Tejada,  E.  Fuentes-Valenzuela,  F. García-Pajares  et al.

TIPS  implantation  and  the TFS  rate  were  considered  as sec-
ondary  end-points.

Definitions

According  to  Heinzow  et al.,25 the following  definitions  were
used:

Refractory  ascites  (RA):  Ascites  which  cannot  be
reduced  by  low-sodium  diet  and maximal  doses  of diuret-
ics  (400  mg spironolactone  and  160 mg furosemide  per  day)
or  treatment-induced  complications.

Recurrent  VB:  VB  which  did  not  respond  to  pharmaco-
logical  and  endoscopy  therapy or  rebleeding  occurred  five
days  after  the  first  VB.

Rescue  TIPS:  Stent  implantation  directly  associated  with
the  refractory  bleeding  event  (within  3 days) according  Buc-
sics  et  al.4

Elective  TIPS  implantation:  Stent  Implantation  occurred
after  3  days  of bleeding.

Stent  Dysfunction  was  defined  as  a  reduction  of diameter
of stent  ≥50%  or  reoccurrence  of complications  of  portal
hypertension.

Clinical  success:  Symptom  control  (Ascites  which
responds  to  low doses  of pharmacological  treatment  without
paracentesis  and  lack  of  VB).

Transjugular  intrahepatic  portosystemic  stent
procedure

TIPS procedures  were conducted  by  vascular  and  interven-
tional  radiologists  and  were  submitted  by  the  Hepatology
unit.  The  TIPS  procedure  was  performed  under  sedation
controlled  by  anesthetists.  Through  a transjugular  venous
approach,  the hepatic  vein  was  punctured  and  shunt  was
performed  with  e-PTFE-covered  stents  insertion  (Viatorr
Controlled  Expansion  Endoprosthesis,  Gore)  and  was  dilated
to  10  mm (Internal  diameter  was  8---10  mm,  graft  lined
length  was  4---8  cm  and  graft  unlined  length  was  2  cm).  In
Fig.  1, fluoroscopic  image  shows  TIPS place  procedure.  Post-
intervention  Doppler  ultrasonography  was  carried  out  the
day  after  TIPS  implantation  to  assess  stent  patency  and rule
out  any complications.

Platelets  or  plasma  were  administered  when  platelet
counts  were  below 50  × 109/L  and  INR  >  1.5  (Prothrombin
time  test  < 50%) respectively.

All  patients  were  followed  up with  Doppler  ultrasonogra-
phy  at the  beginning  and  every  6 months  after the  procedure
until  the OLT,  death  or  the last  clinical  assistance  or  recur-
rence  of symptoms  of PH  was  presented  (New  episodes  of
VB,  moderate  ascites  or  hepatic  hydrothorax).  If  the  Doppler
ultrasound  identified  TIPS  dysfunction,  angioplasty  was  per-
formed  or  another  stent  was  inserted.

Figure  1  Transjugular  intrahepatic  portosystemic  shunt  (TIPS)  procedure.  (A)  Portal  venogram  after  successful  puncture  from  the

hepatic vein.  (B)  Portal  venogram  after  catheter  has been  advanced  into  the  main  portal  vein  shows  normal  portal  vein  bifurcation

and intrahepatic  branches.  (C)  Fluoroscopic  image  demonstrates  full deployment  of  the  stent  graft.  (D)  Fluoroscopic  image  shows

flow into  the  liver  and  through  the  stent  graft.

622



Gastroenterología  y Hepatología  44  (2021)  620---627

Primary  prophylaxis  to  prevent  the development  of
hepatic  encephalopathy  (HE)  was  done by  nonabsorbable
disaccharides  such  as  lactulose.

Parameters

The  medical  records  were  reviewed  by  trained  physicians.
Demographic  characteristics  included  age,  date  and  sex.
Comorbidities  were  recorded  as ordinal  (American  Society
of  Anesthesiologists  physical  status  classification  [ASA]),  eti-
ology  of  liver  disease  (Alcohol,  chronic  viral hepatitis  B/C,
non-alcoholic  fibrosis  liver  disease  [NAFLD],  or  others),  hos-
pitalization  and  medication  (Type  and  doses  of  diuretics)
were  collected.  TIPS  indication  included  VB,  RA  and  refrac-
tory  hepatic  hydrothorax.

Clinical  variables  (Grade  of  ascites  and  HE according
to  West  Haven  criteria),  laboratory  findings  (Creatinine,
platelet  count,  international  normalized  ratio [INR]  and
levels  of  transaminases  [AST  and  ALT],  albumin,  serum
sodium  and  bilirubin)  before  TIPS  implantation  were
recorded.  Model of  End  Stage  Liver  Disease  (MELD)  and
Child---Pugh  score  evaluated  the severity  of  liver  disease.  Any
complications  as  cardiac  heart  failure  or  HE  post-TIPS  and
new  episodes  of  VB  during  the  follow-up  time  were  docu-
mented.

Statistical  analysis

Descriptive  statistics  were  used to  report  characteristics
of  patients.  Normally  distributed  values  were  shown  as
mean  ±  standard  deviation  (SD),  otherwise  as  median  and
interquartile  range  (IQR).  Quantitative  variables  were com-
pared  using  Student’s  t-test  and  qualitative  variables  were
compared  using the X2 test.  All  possible  independent  pre-
dictive  factors  of  survival  were  analyzed  using  univariate
and  multivariate  analysis  with  a  Cox  proportional  hazards
regression  model.

Overall  survival  after  TIPS  implantation,  transplant-free
survival  (TFS)  rate  and  development  of  complications  were
analyzed  using  Kaplan---Meier  method.  Statistical  analy-
ses  were  performed  using  IBM  SPSS  Statistic  for  Windows,

(Version  24.0.  IBM  Corp,  NY,  USA).  P-values  < 0.05  was  con-
sidered  statistical  significance.

Results

Patient characteristics

During  the study  period,  a  total  of  116  adult  patients  were
initially  scheduled  for TIPS implantation.  Finally,  98  patients
were  enrolled  from  2009  until  October-2018  with  a  mean  age
of  58.5  ±  9.9  years  (range  32---82  years),  78.6%  men.  Eighteen
patients  were  excluded  of the analysis  (Fig.  2).

Since  2009,  PTFE-covered  stents  were  implanted  and
dilated  using 10  mm diameter  balloons.  The  most  fre-
quent  etiology  of cirrhosis  was  alcoholic  liver  disease  (ALD)
(66.3%),  followed  by  chronic  viral hepatitis  (VHC  and  VHB)
in  13.3%  and NAFLD  in  14.3%.  Overall,  23.4%  of  the patients
were  Child  A,  65.3%  and 11.2%  were  Child  B and C, respec-
tively.  The  median  MELD  score  was  13.3  (IQR  9.5---16).
The  most  common  indications  for  TIPS  implantation  were
RA  (46.9%),  VB  (45.9%)  and  refractory  hepatic  hydrothorax
(7.1%).  The  baseline  characteristics  of  the study  popula-
tion  (total  and subgroups  according  to  TIPS  indication)  are
summarized  in Table  1.

Elective  TIPS  implantation  was  performed  in 85  patients
(86.7%)  and 13  patients  (13.3%)  underwent  rescue  TIPS
implantation  due  to  refractory  VB.  Portal  vein  thrombosis
was  presented  in 10  (10.2%)  patients  before  TIPS  implanta-
tion.

Platelets  or  fresh  frozen  plasma  were  transfused  previous
or  during  the TIPS procedure  in 35 (34.3%;  platelets  17.7%
and  red  cell  concentrates  or  fresh  frozen  plasma  32.3%)
patients.  Median  hospitalization  time  after  TIPS  implanta-
tion  was  2 days  (IQR 1---7  days).

Outcome, mortality  and  transplant-free  survival

The  median  follow-up  was  510 days  (IQR  90---1575 days).
During  this period,  34  patients  (34.7%)  died,  4 patients
(3.8%)  were  lost  and  18  patients  (18.4%)  underwent  OLT.
The  technical  success was  achieved  in 92.9%;  88  patients

Figure  2  Flowchart  of  patient  inclusion.
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Table  1  Baseline  patient  characteristics.

Baseline  characteristics  Total  Variceal  bleeding  Refractory  ascites  Hepatic  hydrothorax

Patients  (N) 98  45  46  7

Age

Mean ±  SD  58.5  ± 9.9  58.7  ±  9.5  58.9  ± 11.0  57.4

Range 32---82  47---80  43---80  50---64

Sex (male/female)  77/21  39/6  32/14  6/1

Admission  time  period

2009---2013  36  (36.7%)  14  (31.1%)  17  (36.9%)  5  (71.4%)

2014---2018 62  (63.3%)  31  (68.9%)  29  (63.1)  2  (28.6%)

Rescue TIPS  13  (19.4%)  9  (20%)  4 (8.7%)  0

Child---Pugh  score

A  23  (23.4%)  17  (37.8%)  3 (6.5%)  3  (42.9%)

B 64  (65.3%)  24  (53.3%)  37  (80.5%)  3  (42.9%)

C 11  (11.2%)  4  (8.9%)  6 (13%)  1  (14.2%)

MELDa score  13  (IQR  10---16)  12.5  (IQR  10---15)  13.2  (IQR  9---17)  15  (IQR  11---20)

Etiology of  cirrhosis

Alcohol  65  (66.3%)  31  (68.9%)  29  (63%)  5  (71.4%)

Chronic viral  hepatitis  B/C  13  (13.3%)  4  (8.9%)  7 (15.2%)  2  (28.6%)

NAFLDb 14  (14.3%)  6  (1.3%)  8 (17.4%)  ---

Others 6 (6.1%)  4  (8.9%)  2 (4.3%)  ---

Ascites

No 26  (26.5%)  25  (55.6%)  ---  1(14.2%)

Grade I  6 (6.1%)  4  (8.9%)  ---  2  (28.6%)

Grade II 20  (20.4%)  12  (26.7%)  6 (13%)  2  (28.6%)

Grade III  46  (46.1%)  4  (8.9%)  40  (87%)  2  (28.6%)

Hepatic encephalopathy

No  77  (78.6%)  39  (86.7%)  32  (69.6%)  6  (85.8%)

Grade I---II  21  (21.4%)  6  (13.3%)  14  (30.4%)  1  (14.2%)

ASAT (U/L)c 51.8  ± 41.2  55.3  ±  46.3  49.2  ± 39.8  52.4  ±  35.8

ALAT (U/L)c 39.8  ± 36.7  43.4  ±  37.2  37.2  ± 20  31.4  ±  23.3

Serum albumin  (g/l)  3.3  ±  0.6  3.1  ± 0.6  3.2  ±  0.4  3.8  ± 0.9

INR (mg/dL)d 1.3  ±  0.2  1.3  ± 0.2  1.2  ±  0.2  1.4  ± 0.4

Platelets ×  103/�L 112.9  ± 90.4  92  ± 49.2  109.1  ±  7.7 160  ±  163

Serum bilirubin  (mg/dL)  1.9  ±  1.9  1.8  ± 1.2  1.5  ±  1.6  1.8  ± 0.7

Creatinine (mg/dL)  1.1  ±  0.5  0.9  ± 0.3  1.18  ± 0.6  1.1  ± 0.4

ASA score

ASA  II  7 (6.7%)  3  (6.8%)  2 (4.3%)  1  (14.2%)

ASA III  73  (69.5%)  31  (70.5%)  35  (74.4%)  3  (42.9%)

ASA IV  25  (23.8%)  10  (22.7%)  10  (21.3%)  3  (42.9%)

ASA score: American Society of  Anesthesiologists score.
a MELD score: Model for End-Stage Liver Disease score.
b NAFLD: Non-alcoholic Fatty Liver Disease.
c ASAT and ALAT: Aspartate aminotransferase and alanine aminotransferase.
d INR: International Normalized Ratio.

reached  technical  success  on  first  attempt,  and 2  and
1  patients  on  second  and  third  attempt,  respectively;
due  to  difficulty  to access  the portal  vein.  The  most
frequent  technical  failures  were  portal  vein  thrombosis
(n  = 5).

During  the follow  up,  TIPS  dysfunction  occurred  in 12
patients  (11.4%).  The  overall  clinical  success  was  achieved
in  70.5%  and  the re-bleeding  rate  was  10.2%  in the group  of

patients  who  received  TIPS  for VB.  Ascites  was  moderate  in
27.6%  of  the patients.

The  mean  overall  survival  was  72  months  (SD  ± 5.65)
(Fig.  3),  according  to  the  TIPS  indications:  46.4  months
(SD  ±  5.78)  for RA,  68.5  months  (SD  ±  8.1)  for  VB  and  64.7
months  (SD  ±  14.82)  for refractory  hydrothorax  (Fig.  4).
When  patients  who  underwent  OLT  were  excluded,  the
median  survival  rate  according  to  indication  was  as
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Figure  3  Overall  survival  after  TIPS  implantation.

Figure  4  Subgroups  survival  according  to  TIPS  indications.

following:  16  months  (IQR 1.5---51)  for  RA,  18  months  (IQR
6---48.5)  for  VB [16 months  (IQR  2---21)  for  rescue  TIPS],
and  70  months  (IQR  50.4---89)  for  refractory  hydrothorax.
The  median  of  TFS  rate  was  26  months.  Furthermore,  the
median  survival  rate  was  longer  in patients  with  VB  and
refractory  hepatic  hydrothorax  than  patients  with  RA.
However,  this difference  was  not  statistically  significant
(68.5mo,  64.7mo  and  46.4mo,  P  = 0.368).

Age,  clinical  success,  serum  sodium  (>130  mg/dL),  serum
albumin  (>3.5  g/L)  and  renal  failure  (Creatinine  > 1.5  mg/dL)
were  significantly  associated  with  overall  survival  in univari-
able  and  multivariable  analysis  (Table  2).

Hepatic  encephalopathy  and  other
procedure-related  complications

The  incidence  of  new  episodes  or  worsening  of  HE at six
months  after  TIPS  implantation  was  28.6%.  Most  of  patients
who  presented  HE were  grade  1  or  2 and improved  with
administration  of  oral  lactulose;  although,  less than  5%
patients  underwent  TIPS  reduction  to  8-mm  in diameter  due
to  refractory  or  grade  ≥  3  HE.  No  patients  developed  symp-
tomatic  heart  failure  after  TIPS.  Other  procedure-related
complications  were  less  frequent:  Mild  intraperitoneal
bleeding  8.6%,  Technical  complications  (Portal  vein  dis-
section)  1.9%,  infection  of TIPS  2%,  stent  migration  or
placement  into  inferior  vena  cava  or  portal  vein 1.8%,

acute-on-chronic  liver  failure  1.8%,  hemobilia  <  1%  and  oth-
ers  14.4%.

Thrombosis  and  TIPS  dysfunction.  Angioplasty

During  follow  up,  16  patients  (16.3%)  developed  TIPS
dysfunction  due  to  partial  thrombosis  or  TIPS  occlu-
sion/stenosis.  The  management  of  these  adverse  events
were  anticoagulation  therapy  in 7  patients,  angioplasty  or
coaxial  stent  in 3  patients,  thrombectomy  in 6  patients.
Finally,  resolution  of  TIPS  dysfunction  was  reported  in 9
(56%)  cases.

Discussion

This  is  a large study  with  a real-life  cohort  of  a  consecutive
series  of cirrhotic  patients  with  PH  related  complications,
which  evaluates  the role  of  10-mm  ePTFE-covered  TIPS  in
the  clinical  practice.  The  baseline  characteristics  show  a
heterogeneous  population  with  a  typical  distribution  for
western  countries,  where  the most  frequent  TIPS  indications
were  VB and  RA.  Nowadays,  in the era of self-expanding
or  controlled  expansion  covered  stents,  the TIPS  dysfunc-
tion  is  not a  big  issue.  Current  challenge  aim  at further
improving  the long-term  clinical  outcomes,  at  preventing
variceal  rebleeding/refractory  ascites,  with  low incidence
of  encephalopathy  and  liver  failure.  However,  the  selection
of  the  stent diameter  to  correct  complications  of  PH  and  to
avoid  HE  is  controversial.  The  available  evidence  is  limited.

We  confirmed  a high  technical  and  clinical  success  rate  in
92.9%  and  70.5%,  respectively;  after  a median  follow-up  of
510  days. According  to  recent studies,22,26,27 complications
related  to  TIPS  insertion  were variable;  TIPS  dysfunction
(16.3%)  and  new  or worse  HE (28.6%)  were  the  most fre-
quent  adverse  events.  We show that  10-mm  stent  is  not
associated  with  a high  overt  HE  rate  and  low rate  of TIPS
dysfunction.  Another  rare  adverse  events  as  hemobilia,
TIPS  infection,  intraperitoneal  bleeding,  acute-on-chronic
liver  disease,  renal  failure  and  cerebral  edema  have been
reported  but  any  patient  did not develop  symptomatic  heart
failure  after  TIPS.  On average,  the  number  of  TIPS proce-
dures  is  increasing  in  our  hospital,  between  the  period  of
2009---2018,  at  15---20  per  year;  so this  might  decrease  the
risk  for  complications.28

In  contrast  to  Heinzow  et al.25 and  Membreno  et al.,29

non significant  difference  was  observed  in terms  of  mean
survival  in patients  with  TIPS due  to  VB,  refractory  hepatic
hydrothorax  or  RA  (68.5mo,  64.7mo  and  46.7mo,  P  =  0.368).
Probably,  due  to  almost  50%  of  the patients  with  VB  (44.4%)
also  had  ascites.  The  high  survival  rate  for patients  with
refractory  hydrothorax  might  be explained  by  the small num-
ber  of patients  (7/98)  in  this group  with  basal  MELD  >14,  so
patients  with  most  advanced  cirrhosis  could  have  been  trans-
planted.  Besides,  we  detected  that age,  renal  failure,  serum
sodium,  serum  albumin  and  a clinical  success  were  indepen-
dent  predictors  of  survival  in cirrhotic  patients  after  TIPS
implantation,  suggesting  that  younger  patients  with  better
liver  function  may  respond  better  to TIPS.  This  is  consistent
with  Kim  et  al.30

Recently,  García-Pagan  et al.6 demonstrated  that
patients  with  a  high  risk  of VB  had  significantly  improved
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Table  2  Risk  factors  for  overall  survival  in patients  with  TIPS.

Univariate  Multivariate

Variables HRb 95%  CIc p  value  HR  95%  CI  p  value

Age  (per  year)  1.32  1.02---1.77  0.05  1.05  1.02---1.09  0.003

Serum albumin  (>3.5  g/l)  0.76  0.58---0.99  0.05  0.35  0.17---0.74  0.01

Renal failure  (>1.5  mg/dL)  1.68  1.04---2.91  0.02  2.46  1.22---4.95  0.04

Clinical success  0.52  0.33---0.83  0.003  0.33  0.14---0.79  0.02

Serum sodium  (>130  mg/dL) 0.69  0.54---0.89  0.05  0.92  0.84---0.99  0.04

MELD (per  point)a 1.06 1.04---1.42 0.45 1.2  0.44---3.28  0.123

Gender, male 1.07 0.74---1.56 0.45

Bilirubin  (>2 mg/dL) 1.02 0.73---1.38 0.54

Necessity  of  transfusion  1.49  0.76---2.92  0.16

Child-Pugh  score  C  vs A/B  1.37  0.72---2.58  0.21

Platelets  (<100,000)  1.29  0.92---1.84  0.09

Prothrombin  index  (INR) 1.04 0.73---1.38  0.251

Alcoholic  liver  disease 1.13 0.85---1.52 0.29

a MELD: Model for End-Stage Liver Disease score.
b HR: Hazards ratio.
c CI: Confidence interval.

short-term  and  medium-term  survival  when  TIPS was  per-
formed  early,  highlighting  the  importance  of  timing  in some
cases  of  VB.

This  study  has  some  limitations.  The  retrospective  nature
of  this  study  limits our  data  recording  to the  available
medical  records  and  documentation.  For instance,  portal-
pressure  gradient  was  not  performed  in  the routine  clinical
practice.  Despite,  database  being  thoroughly  screened,  we
cannot  exclude  some degree  of  underreporting  due  to inher-
ent  limitations  of  non-standardized  clinical  documentations.
In order  to  avoid  selection  bias  and represent  clinical  prac-
tice,  all  the  patients  who  received  TIPS  were  included.
Secondly,  our  study  was  conducted  at a single  OLT  centre
with  a  short  waiting  list  for  OLT (average  wait  list  is  less
than  3  months)  with  a  relatively  small  sample  size;  it  should
be  considered  when extrapolating  our results  to  other  pop-
ulations.  Thirdly,  no  patient  with  early-TIPS  were  included
because  this  strategy  had not been  standardized  in  our  cen-
ter;  Probably,  these  results  would  have  been  better  if the
strategy  of  early-TIPS  had been  performed.  Future  com-
parative  studies  using  10-mm  PTFE-covered  stents  may  be
required  to  validate  our  long-term  results  using  a  larger
multicenter  cohort.

In  conclusion,  the results  of  our  retrospective  study  con-
firm  the  effectiveness  and  safety  of 10-mm  PTFE-covered
stents  for  the  management  of  PH  related  complications  of
PH,  specially  RA  and  variceal  re-bleeding.  Furthermore,  the
multivariable  analysis  identified  age,  renal  failure,  serum
sodium,  serum  albumin  and  a clinical  response  as  inde-
pendent  predictors  of  survival  in patients  with  cirrhosis
who  underwent  TIPS  implantation  with  10-mm  covered
stent.

Funding

No  financial  support  was  received.

Conflict of interest

The  authors  declare  that they have  no  conflict  of  interest.

References

1. De Franchis R  on behalf of the Baveno VI Faculty. Expand-

ing consensus in portal hypertension Report of the Baveno

VI Consensus Workshop: Stratifying risk and individualizing

care for portal hypertension. J Hepatol 2015;63:743---52. PMID:

26047908; doi:10.1016/j.jhep.2015.05.022.

2. Rosch J, Hanafe W, Snow H, Barenfus M,  Gray R. Transjugu-

lar intrahepatic portocaval shunt. Am J Surg. 1971;121:588---92.

PMID: 5105031.

3. Lv Y, Qi X, He C, Wang Z, Yin Z, Niu J,  et  al. Covered TIPS versus

endoscopic band ligation plus propranolol for the prevention of

variceal rebleeding in cirrhotic patients with portal vein throm-

bosis: a randomized controlled trial. Gut. 2018;67:2156---68,

http://dx.doi.org/10.1136/gutjnl-2017-314634. PMID:

28970291.

4. Bucsics T, Schoder M, Diermayr M, Feldner-Busztin M, Goeschl

N,  Bauer D, et  al. Transjugular intrahepatic portosystemic

shunts (TIPS) for the prevention of  variceal re-bleeding ---

a two decades experience. PLOS ONE. 2018;13:e0189414,

http://dx.doi.org/10.1371/journal.pone.0189414. PMID:

29315304.

5. Lv Y, Zuo L, Zhu X, Zhao J,  Xue  H, Jiang Z, et al. Identifying

optimal candidates for early TIPS among patients with cirrhosis

and acute variceal bleeding: a multicentre observational study.

Gut. 2018, http://dx.doi.org/10.1136/gutjnl-2018-317057, pii:

gutjnl-2018-317057 [PMID: 30415233].

6. García-Pagán JC, Caca K, Bureau C, Wim Laleman W, Appenrodt

B, Luca A, et al. Early use of TIPS in patients with cirrho-

sis and variceal bleeding. N Engl J Med. 2010;362:2370---9,

http://dx.doi.org/10.1056/NEJMoa0910102. PMID: 20573925.

7. Bucsics T, Schoder M, Diermayr M, Feldner-Busztin M, Goeschl

N,  Bauer D, et  al. Transjugular intrahepatic portosystemic

shunts (TIPS) for the prevention of  variceal re-bleeding ---

a two decades experience. PLOS ONE. 2018;13:e0189414,

http://dx.doi.org/10.1371/journal.pone.0189414. PMID:

29315304.

626

http://dx.doi.org/10.1016/j.jhep.2015.05.022
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
http://refhub.elsevier.com/S0210-5705(20)30449-0/sbref0160
dx.doi.org/10.1136/gutjnl-2017-314634
dx.doi.org/10.1371/journal.pone.0189414
dx.doi.org/10.1136/gutjnl-2018-317057
dx.doi.org/10.1056/NEJMoa0910102
dx.doi.org/10.1371/journal.pone.0189414


Gastroenterología  y Hepatología  44  (2021)  620---627

8. Njei B, McCarty TR, Laine L. Early transjugular intrahep-

atic portosystemic shunt in US patients hospitalized with

acute esophageal variceal bleeding. J Gastroenterol Hepa-

tol. 2017 Apr;32:852---8, http://dx.doi.org/10.1111/jgh.13593.

PMID: 27624167.

9. Tan HK, James PD, Sniderman KW, Wong  F. Long-term

clinical outcome of patients with cirrhosis and refractory

ascites treated with transjugular intrahepatic portosystemic

shunt insertion. J  Gastroenterol Hepatol. 2015;30:389---95,

http://dx.doi.org/10.1111/jgh.12725. PMID: 2516860.

10. Bureau C, Thabut D, Oberti F, Dharancy S, Carbonell N,

Bouvier A, et  al.  Transjugular intrahepatic portosystemic

shunts with covered stents increase transplant-free sur-

vival of patients with cirrhosis and recurrent ascites.

Gastroenterology. 2017;152:157---63, http://dx.doi.org/

10.1053/j.gastro.2016.09.016. PMID: 27663604.

11. García-Pagan JC,  Heydtmann M, Raffa S, Plessier A, Murad

S, Fabris F, et  al. TIPS for Budd-Chiari syndrome: long-

term results and prognostics factor in 124 patients.

Gastroenterology. 2008;135:808---15, http://dx.doi.org/

10.1053/j.gastro.2008.05.051. PMID: 18621047.

12. Boyer TD, Haskal ZJ. The role of transjugular intra-

hepatic portosystemic shunt in the management of

portal hypertension. Hepatology. 2005;41:386---400,

http://dx.doi.org/10.1002/hep.20559. PMID: 15660434.

13. Boyer TD, Haskal ZJ. The Role of Transjugular Intrahepatic

Portosystemic Shunt (TIPS) in the  management of por-

tal hypertension: update 2009. Hepatology. 2010;51:306---21,

http://dx.doi.org/10.1002/hep.23383. PMID: 19902484.

14. Dariushnia SR, Haskal ZJ, Midia M, Martin LG, Walker TG,

Kalva SP, et  al.  Society of  interventional radiology standards of

practice committee. Quality improvement guidelines for tran-

sjugular intrahepatic portosystemic shunts. J  Vasc Interv Radiol.

2016;27:1---7, http://dx.doi.org/10.1016/j.jvir.2015.09.018.

PMID: 26614596.

15. Trebicka J.  Does transjugular intrahepatic portosystemic

shunt stent differentially improve survival in a subset

of cirrhotic patients? Semin Liver Dis. 2018;38:87---96,

http://dx.doi.org/10.1055/s-0038-1627457. PMID: 29471569.

16. Weber CN, Nadolski GJ, White SB, Clark TW, Mondschein

JI, Stavropoulos SW, et al. Long-term patency and clin-

ical analysis of expanded polytetrafluoroethylene-covered

transjugular intrahepatic portosystemic shunt stent grafts.

J Vasc Interv Radiol. 2015;26:1257---65, http://dx.doi.org/

10.1016/j.jvir.2015.04.005. PMID: 25990133.

17. Bureau C, García Pagan JC, Layrargues GP, Metivier S, Bel-

lot P, Perreault P, et al. Patency of  stents covered with

polytetrafluoroethylene in patients treated by transjugular

intrahepatic portosystemic shunts: long-term results of a

randomized multicenter study. Liver Int. 2007;27:742---7,

http://dx.doi.org/10.1111/j.1478-3231.2007.01522.x. PMID:

17617116.

18. Gupta AC, Wang W,  Shah C, Sands MJ, Bullen J, Remer

EM, et al. Added value of covered stents in transjugular

intrahepatic portosystemic shunt: a large single-center expe-

rience. Cardiovasc Intervent Radiol. 2017;40:1723---31,

http://dx.doi.org/10.1007/s00270-017-1694-1. PMID:

28512687.

19. Geeroms B, Laleman W, Laenen A, Heye S,  Verslype C, Van

der Merwe S, et al. Expanded polytetrafluoroethylene-covered

stent-grafts for transjugular intrahepatic portosystemic shunts

in cirrhotic patients: long-term patency and clinical out-

come results. Eur Radiol. 2017;27:1795---803, http://dx.doi.

org/10.1007/s00330-016-4570-5. PMID: 27629421.

20. Perarnau JM, Le  Gouge A, Nicolas C, d’Alteroche L,

Borentain P, Saliba F, et al. Covered vs. uncovered stents

for transjugular intrahepatic portosystemic shunt: a ran-

domized controlled trial. J  Hepatol. 2014;60:962---8,

http://dx.doi.org/10.1016/j.jhep.2014.01.015. PMID:

24480619.

21. Triantafyllou T, Aggarwal P, Gupta E, Svetanoff WJ, Bhirud

DP, Singhal S. Polytetrafluoroethylene-covered stent

graft versus bare stent in transjugular intrahepatic por-

tosystemic shunt: systematic review and meta-analysis.

J Laparoendosc Adv Surg Tech A. 2018;28:867---79,

http://dx.doi.org/10.1089/lap.2017.0560. PMID: 29356589.

22. Miraglia R,  Maruzzelli L, Tuzzolino F,  Petridis I, DÁmico M,
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