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Resum

RESUM

En la malaltia hepatica cronica es produeixen alteracions en el parénquima hepatic que
poden donar lloc a I'aparicié de fibrosi i, amb el temps, progressar fins a una cirrosi
hepatica. Degut als canvis estructurals a nivell hepatic, es produeix un augment de la
resisténcia vascular intrahepatica al flux portal, que acaba derivant en l'aparicid
d’hipertensiod portal (HTP). Una de les conseqiiencies de la HTP és el desenvolupament
de col-laterals portosistemiques espontanies (CPSE), que es formen sobretot a través de
la reobertura de canals embrionaris tancats, perdo també degut a un procés de
neoangiogénesi, i que inicialment intenten ser un mecanisme compensador per derivar
part del flux portal cap a la circulacid sistemica. Un altre tipus de comunicacié
portosistemica son les varices gastroesofagiques (VGE), que es formen quan es dilaten

anastomosis ja existents entre el sistema vends portal i sistemic.

En els darrers anys, els pacients amb cirrosi hepatica han tingut un accés cada cop més
ampli a tecniques d’imatge com la tomografia computada (TC) i la ressonancia
magneética (RM). La present tesi estudia I'aplicacié d’aquestes proves d’imatge en la
identificaciod i caracteritzacié d’aquests vasos col-laterals. El primer estudi demostra que
la prevalenca de CPSE, detectades per TC o RM, augmenta amb el temps i de forma
paral-lela a I’'empitjorament de la funcid hepatica. A més, s’evidencia per primera vegada
qgue els pacients amb cirrosi hepatica sotmesos a una intervencié etiologica, com el
tractament del virus de I'hepatitis C (VHC) amb antivirals d'accio directa i/o abstinéncia
d'alcohol, tot i que experimenten un menor risc de descompensacié i una millor
supervivencia lliure de trasplantament, aixo no es tradueix en una milloria radiologica:
les CPSE persisteixen en aquests pacients, tot i que la progressid semblaria estar
disminuida. Els resultats del segon estudi plantegen I'is de la TC abdominal per al
cribratge de varices esofagiques (VE), per establir la indicacié d’iniciar tractament amb
betabloquejants no selectius (BBNS) sense requerir la realitzacié d’un estudi endoscopic,

en aquells pacients als quals no es poden aplicar els nous criteris de Baveno VII.



Resum

SUMMARY

In chronic liver disease, alterations occur in the liver parenchyma that can lead to the
appearance of fibrosis and, over time, progress to liver cirrhosis. Due to these structural
changes, there is an increased intrahepatic vascular resistance to the portal flow, which
ends up leading to the appearance of portal hypertension (PH). One of the consequences
of PH is the development of spontaneous portosystemic shunts (SPSS), formed mainly
through the reopening of closed embryonic channels, but also due to a process of
neoangiogenesis, which initially try to be a compensatory mechanism to divert part of
the portal flow to the systemic circulation. Another type of portosystemic
communication are gastroesophageal varices, which develop through the dilatation of

pre-existing anastomoses between the portal and systemic venous systems.

In recent years, patients with liver cirrhosis have had an increasing access to imaging
techniques such as computed tomography (CT) and magnetic resonance imaging (MRI).
The purpose of this thesis is to study the application of these imaging tests in the
identification and characterization of these collateral vessels. The first study shows that
the prevalence of SPSS, detected by CT or MRI, increases over time, along with liver
function deterioration. In addition, it demonstrates for the first time that patients with
liver cirrhosis undergoing aetiological intervention, such as hepatitis C virus treatment
with direct-acting antivirals and/or alcohol abstinence, despite experiencing lower risk
of decompensation and better transplant-free survival, this does not translate into
radiological improvement: SPSS persist in these patients, although progression appears
to be diminished. The results of the second study raise the use of abdominal CT for
screening of esophageal varices to establish the indication to start treatment with
nonselective beta-blockers without requiring the realization of an endoscopic study, in

patients in whom the new Baveno VIl criteria cannot be applied.
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Introduccio

1. INTRODUCCIO

La hipertensié portal (HTP) és la principal conseqiliencia de la cirrosi hepatica i és
responsable de la majoria de les complicacions greus que s’hi relacionen, incloses
I'ascites, I'hemorragia variceal (HV) i I'encefalopatia hepatica (EH).! Una altra
conseqliencia de la HTP és la formacié de col-laterals portosistemiques, que soén
comunicacions venoses entre el sistema vends portal o esplancnic i la circulacié venosa
sistemica, ometent el pas hepatic. Tradicionalment, s’han considerat un mecanisme
compensatori en un intent de descomprimir el sistema vends portal.2 No obstant, no
només no son suficients per aconseguir una disminucié significativa de la pressié portal
(PP), sind que contribueixen a incrementar el flux vends esplancnic, provocant
paradoxalment un augment de la PP, alhora que disminueixen la perfusié hepatica,

contribuint a la insuficiéncia hepatica i a I'empitjorament de la funcid hepatica.

Les col-laterals portosistétmiques es desenvolupen de dues maneres:® d’'una banda, a
través de la dilatacid de vasos ja existents entre el sistema vends portal i sistemic, que
condiciona l'aparicié de varices gastroesofagiques (VGE), i de I'altra a través de la
reobertura de canals embrionaris tancats, formant el que coneixem com a col-laterals
portosistemiques espontanies (CPSE). La seva preséncia es relaciona amb complicacions
cliniques: les VGE s’associen a risc d’hemorragia per HTP, i les CPSE a EH recurrent o
persistent. A més, els estudis han demostrat que les CPSE s’associen a més risc de
descompensacié i menys supervivencia lliure de trasplantament, independentment de

la funcié hepatica.*

Els pacients amb cirrosi hepatica es realitzen sovint proves d’'imatge pel diagnostic i
maneig de les seves complicacions, i en aquestes es poden evidenciar signes indirectes
d’HTP: ascites, esplenomegalia, dilatacié de la vena porta, CPSE, VGE i paraesofagiques.
Pel cribratge de carcinoma hepatocel-lular (CHC), la majoria de pacients cirrotics se
sotmeten a una ecografia-doppler abdominal semestral, pero alguns estudis recomanen
I’Gs de la tomografia computada (TC) o la ressonancia magnética (RM),>® que a més sén
les tecniques d’eleccio pels controls successius després del diagnostic i tractament d’un
CHC.>19 per tan, la mateixa prova d’imatge utilitzada pel cribratge o seguiment de CHC,

podria ser utilitzada per I’estudi de col-laterals portosistemiques.
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Introduccio

1.1 Col-laterals portosistémiques espontanies

1.1.1 Prevalenca

La prevalenca de CPSE ha canviat alhora que canviava la metodologia diagnostica. Les

1112 seguides de técniques invasives com

primeres dades venien d’estudis post-mortem,
I’esplenoportografia o I'angiografia,’® actualment substituides per técniques d’imatge

no invasives com |'ecografia, la TCi la RM, que n’han facilitat el diagnostic.

No obstant, la prevalenca real segueix sense coneixer-se, per diversos motius. En primer
lloc, la majoria d’estudis son retrospectius, amb mostres petites, i heterogenis en quant
a les caracteristiques dels pacients inclosos (diferent funcié hepatica o malaltia de base,
per exemple) i la técnica utilitzada. En segon lloc, hi ha divergéencies en la propia definicié
del que és una col-lateral portosistémica, ja que alguns autors inclouen VGE,>'415 pero

la majoria d’estudis les exclouen dels seus analisis.

En estudis realitzats amb ecografia, les séries més grans disponibles estimaven una
prevalenca entre el 34% i el 42%.1%1619 En publicacions més recents amb col-laterals
detectades per TC abdominal o RM, la prevalenca estimada era superior.*?° En un estudi
internacional i multicéntric dirigit per la Baveno VI Cooperation Group,* en qué
s’avaluaven 1729 pacients amb cirrosi hepatica, la prevalenga de CPSE era del 60%; a
més, practicament la meitat (488 pacients, 28% del total) tenien una col-lateral de mida
gran, i més d’una tercera part dels pacients tenien més d’una col-lateral. En un estudi
més recent de Dajti, et al.?! |la prevalenca de col-laterals estimada també era del 60%, i

el 35% del total de pacients presentava més d’una col-lateral.

Molts estudis han avaluat no només la presencia de comunicacions portosistemiques
sind també el tipus. Les col-laterals es poden classificar anatdmicament segons la seva
localitzacié respecte el confluent esplenoportomesentéric:'>?2 esquerres, incloses
col-laterals gastrorenals i esplenorenals, i dretes o centrals, incloses les paraumbilicals.
Altres tipus menys freqlients de col-laterals (mesocaval, portocaval, mesorenal; entre
altres) poden ser tan esquerres com dretes.”> En moltes séries, la col-lateral més
18,19,24-28 o

freqlientment descrita ha sigut la paraumbilical: fins a un 43% dels pacients,

inclis un 59% combinada amb altres col-laterals.?® Les esplenorenals (10-23%) i

14



Introduccio

gastrorenals (5-11%) també sén freqlents.}#30-33 En I'estudi dirigit per la Baveno VI

Cooperation Group,* la col-lateral més freqiient era I’esplenorenal.

1.1.2 Fisiopatologia

El desenvolupament de col-laterals portosistemiques esta directament relacionat amb
la HTP. Les col-laterals es formen per intentar descomprimir el sistema vends portal, i
son el resultat tan de la reobertura de vasos embrionaris tancats com de la formacié de

nous vasos en un procés de neoangiogénesi.3*3°

Kim & Lee van proposar un model que equipara la preséncia de col-laterals a un circuit
eléctric basat en la llei d’Ohm.3¢ El flux a través de la col-lateral és directament
proporcional a la PP i inversament proporcional a la resisténcia de la col-lateral; per tan,
augmenta quan augmenta la PP i/o disminueix la resisténcia. A mesura que progressa la
cirrosi hepatica, augmenta la PP i per tan el flux a través de la col-lateral.
Secundariament, la PP i el flux portal disminueixen degut al bypass creat per les
col-laterals. Aixo implica que tancar les col-laterals podria incrementar de nou la PP, fent

gue se n’obrissin de noves.

Un altre aspecte de la fisiopatologia de les col-laterals és la seva implicacié en el
deteriorament de la funcié hepatica, en el que es coneix com a “sindrome de la
col-lateral portosistémica”,”38 degut a que a mesura que progressa la HTP, augmenta
la mida de la col-lateral i el flux a través de la mateixa, disminuint la perfusié hepatica i

empitjorant I’efecte bypass.

1.1.3 CPSE i complicacions relacionades amb la hipertensio portal

La formacié de col-laterals es relaciona amb la presencia d’"HTP, perd la seva associacié
amb complicacions de la mateixa ha sigut revisada en diferents estudis amb conclusions
diverses. En alguns estudis se’ls atribueix un paper protector, mentre que en altres la

preséncia de CPSE s’associava a més complicacions.

15



Introduccio

Encefalopatia hepatica

La relacio entre I'EH i les CPSE es deixa entreveure amb la propia definicié d’EH: una
disfuncid cerebral provocada per insuficiéncia hepatica i/o derivacid portosistémica.3*4°
L'EH és freqlient en pacients amb CPSE grans, en una situacio clinica analoga a la dels
pacients portadors d’una derivacié portosistéemica quirdrgica o una derivacié
portosistemica intrahepatica transjugular (TIPS, de I'anglés Transjugular Intrahepatic

Portosystemic Shunt).

Diferents estudis han demostrat aquesta associacid. En un estudi d’Ohnishi, et al.*! el
46% dels pacients cirrotics amb una col-lateral esplenorenal o gastrorenal gran tenien
EH cronica, mentre que entre el grup de pacients sense col-laterals cap presentava
encefalopatia. En una altra revisié de Riggio, et al.*? s’identificava una col-lateral gran en
el 71% dels pacients amb EH cronica, mentre que només el 14% dels pacients sense EH
tenien col-laterals. En I’estudi dirigit per la Baveno VI Cooperation Group* I'aparicié d’EH
estava estretament relacionada amb la preséncia de col-laterals i la seva mida: el 48%
dels pacients amb col-laterals grans presentaven EH en comparacié amb el 34% dels
pacients amb col-laterals petites i el 20% dels pacients sense col-laterals. L'EH cronica,
tan persistent com recurrent, era més freqlient en pacients amb col-laterals (25% de
pacients amb col-laterals grans en comparacié amb 15% dels pacients amb petites i el
7% dels pacients sense). A més a més, la preséncia de col-laterals s’associava a EH
independentment de la funcié hepatica. En un estudi posterior de Praktiknjo, et al.*® els
pacients amb col-laterals grans i en conseqiieéncia una area total col-lateral gran, tenien

més risc d’EH.

El flux que circula a través de les col-laterals transporta neurotoxines que eviten el pas
de depuracio hepatica. A més a més, en disminuir la perfusié hepatica, contribueixen a
la insuficiencia hepatica. Degut a aquest mecanisme, els pacients amb CPSE poden
desenvolupar EH amb una funcié hepatica relativament preservada. Per aquest motiu,
es recomana descartar-ne la presencia en pacients amb EH, especialment en pacient
amb EH recurrent o persistent i bona funcié hepatica.3**° Les col-laterals
portosistemiques també s’han relacionat amb la presencia d’EH encoberta, i amb més

risc de desenvolupar EH manifesta.** Dit aix0, la preséncia de col-laterals és insuficient

16



Introduccio

per explicar el desenvolupament d’EH: pacients no cirrotics amb HTP i CPSE rarament

desenvolupen EH.*

Les CPSE també s’han relacionat amb formes especials i poc freqliients d’EH. La primera
és la sindrome hepatocerebral, també coneguda com parkinsonisme relacionat amb la
cirrosi, una forma d’EH amb simptomes cerebel-losos i extrapiramidals, en quée
frequentment s’han identificat col-laterals grans.*® La segona és la mielopatia hepatica,
caracteritzada per una paraparéesia espastica progressiva i hiperrefléxia, que també s’ha

relacionat amb la preséncia de col-laterals.*’

La importancia de detectar les CPSE en pacients amb EH radica en la possibilitat de
millorar-ne el tractament. Aquests pacients no només es poden beneficiar d’'un
tractament intensiu basat en estrategies per reduir I'amoni (amb disacarids no
absorbibles i antibiotics com la rifaximina), aixi com de recomanacions per evitar factors
precipitants (el restrenyiment, I'Us de farmacs sedants o diliretics, la deteccid i
tractament precocg de les infeccions o I’hemorragia digestiva). Quan aquestes mesures
habituals fracassen, s’ha de considerar la possibilitat d’embolitzacié de les col-laterals.
En relacié als pacients amb formes infreqiients d’EH com el parkinsonisme i la mielopatia
hepatiques, no solen presentar bona resposta al tractament classic. Opcions com
I'embolitzacid de les col-laterals o el trasplantament hepatic (TH)*¥>! han sigut

suggerides, tot i que I'experiencia és limitada.

Embolitzacio

Les CPSE sén una diana terapeutica en pacients amb EH recurrent o persistent que no
responen al tractament estandard. A més, disminueixen la perfusidé hepatica i poden
empitjorar la funcié hepatica, en un efecte analeg al que es produeix amb les derivacions
portosistemiques quirdrgiques o un TIPS, amb implicacions en el pronostic. En aquest
escenari, I'embolitzacié de les col-laterals pot tenir un doble impacte: no només en la
incidéncia d’EH siné també en la reduccié de la mortalitat degut a una milloria de la

funcid hepatica.37,°2>4

L’'embolitzacié de les col-laterals per tractar I'EH refractaria s’Tha demostrat eficag i
segura en pacients ben seleccionats.>3>>>8 Tres mesos després de I'embolitzacid, el 60%
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dels pacients es mantenen asimptomatics a nivell neurologic,” i entre el 49 i el 55%
segueixen sense tenir EH al cap d’1-2 anys.>>>’ De fet, la recurréncia de I'EH a llarg
termini s’harelacionat més amb I'obertura de noves col-laterals o a la repermeabilitzacié

de les préviament tancades.>?

S’ha de tenir en compte que després de I'embolitzacid es pot produir un augment de la
PP, quan el sistema portal assumeix el flux que fins llavors circulava per la col-lateral
tancada, i aix0 pot donar lloc a ascites i HV. També hi pot haver complicacions en relacid
al propi procediment. No obstant aix0, no s’han descrit complicacions greus post-
embolitzacio en les series publicades, i aix0 es deu a una seleccidé acurada dels pacients.
Els pacients amb ascites greu/refractaria o VGE grans no solen ser candidats a
embolitzacid. Tampoc els pacients amb una funcié hepatica deteriorada: la puntuacio
Model for end-stage liver disease (MELD) pre-embolitzacié és un factor pronostic, i en
pacients amb un MELD elevat esta contraindicada.”>’ El motiu és precisament que, com
que després de I'embolitzacié el flux hepatic augmenta, es necessita una reserva
hepatica suficient per assumir-lo.>>° Per tan, I’'embolitzacié queda restringida a aquells
pacients amb EH persistent/recurrent, sense altres complicacions de 'HTP associades, i
amb una sintesi hepatica relativament preservada; en canvi, els pacients amb una funcio

hepatica deteriorada, haurien de ser candidats a TH.

Hemorragia variceal i ascites

En pacients amb CPSE s’ha descrit una disminucid en I'aparicié d’ascites, VE i hemorragia
gastrointestinal (HGI), especialment si presentaven EH. Ohnishi, et al.*! van objectivar
gue pacients amb col-laterals esplenorenals o gastrorenals i EH presentaven menys
varices i menys episodis de sagnat. Takashi, et al.?! van trobar un menor percentatge de
VE en pacients amb col-laterals i EH, i Tarantino, et al.3! descrivien que pacients sense
col-laterals tenien més VE de mida gran. En un estudi de Riggio, et al.*? els pacients amb
col-laterals tenien menys varices i menys ascites; en una altra publicacid de Saks, et al.33

els pacients amb col-laterals també presentaven menys ascites, si bé tenien més VE.

Aquests resultats contrasten amb estudis més recents en queé la presencia de col-laterals

s’associa a signes d’hipertensio portal clinicament significativa (HPCS). En un estudi
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d’Aseni, et al.®? tots els pacients amb col-laterals tenien varices i una taxa d’hemorragia
del 60%. Berzigotti, et al. van objectivar que I'aparicié de col-laterals s’associava al
desenvolupament o empitjorament de varices,'® i en un altre estudi realitzat pel mateix
grup, el 89% dels pacients amb col-laterals tenien un gradient de pressio venosa hepatica
(GPVH) superior a 16 mmHg, associat a un increment de complicacions i mortalitat.’® En
relacid al GPVH, Park, et al.5 també objectivaven en el seu estudi que els pacients amb
VE i col-laterals gastrorenals i/o esplenorenals tenien gradients elevats, si bé no hi havia
diferencies amb els pacients sense col-laterals. En I'estudi realitzat per la Baveno VI
Cooperation Group,* els pacients amb col-laterals experimentaven més EH, HV, ascites,
peritonitis bacteriana espontania (PBE) i sindrome hepatorenal, sent les diferéncies
especialment significatives en pacients amb bona funcié hepatica (CTP A o MELD menor
de 10 punts). En la revisié de Daijti, et al.?! la preséncia de col-laterals s’associava a més
ascites i HV, independentment de la funcid hepatica, de la historia de descompensacions

previes, i de la mida de les VGE.

Aquests resultats, que semblen contradictoris, probablement es deuen al disseny
transversal dels estudis, mentre que la cirrosi hepatica és una malaltia dinamica.
Inicialment les col-laterals poden tenir un paper compensador, reduint la PP i les
complicacions relacionades amb la HTP. A mesura que la malaltia avanca, no obstant,
aquestes mateixes comunicacions no només son insuficients per disminuir de forma
efectiva la PP, sind que I'augmenten en incrementar el flux vends esplancnic. A més,
contribueixen a reduir la perfusié hepatica i de retruc causen insuficiencia hepatica. |

globalment, acaben comportant un augment de les complicacions.

Hipertensio portopulmonar

La hipertensié portopulmonar (HPOP) es defineix com una forma d’hipertensié arterial
pulmonar associada a HTP, tan si aquesta és secundaria a patologia hepatica o no.®*
L'associacié entre CPSE i HPOP no esta ben estudiada. La preséncia de col-laterals
probablement provoca un increment del flux pulmonar alhora que facilita el pas de
substancies vasoactives produides a la circulacid esplacnica,®® que causaran

vasoconstriccié a nivell pulmonar.’® No s’ha observat una major prevalenca de
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col-laterals en pacients amb HPOP, pero si que s’ha evidenciat que la preséncia de

col-laterals grans s’associa a HPOP moderada/greu i al fracas terapéutic.®’

1.1.4 Pronostic

En I’estudi dirigit per la Baveno VI Cooperation Group es va evidenciar que la presencia
de CPSE s’associava a més mortalitat o TH, de forma significativa en el subgrup de
pacients amb funcié hepatica conservada (MELD 6-9).* No es va trobar relacié amb la
mida o el tipus de col-lateral. Posteriorment, en 'estudi de Praktiknjo, et al.** es va
objectivar que una area total col-lateral gran (> 83 mm2, equivalent a una col-lateral
Unica de 10 mm de diametre) també s’associava a pitjor pronostic. En I'estudi de Daijti,
et al.2! no només la preséncia siné la mida (col-laterals de > 8 mm), el nimero i la
localitzacio de la col-lateral (gastrorenal) s’associaven a més mortalitat. En un estudi de
Yi, et al.%8 |la preséncia de col-laterals s’associava a empitjorament de la funcié hepatica

i augment de la mortalitat.

1.1.5 CPSE després d’una derivacio portosistémica intrahepatica transjugular

La col-locacié d’un TIPS és un tractament cada cop més utilitzat per a complicacions
relacionades amb la HTP com I'HV aguda o recurrent i I'ascites refractaria.®® Les
principals limitacions sén el risc de disfuncié hepatica i el desenvolupament d’EH. Per
aquest motiu és imprescindible que els pacients seleccionats tinguin suficient reserva

hepatica (MELD < 13 punts) i preferiblement no hagin presentat episodis previs d’EH.

En relacio a les CPSE, son diverses les consideracions a tenir en compte. Quan es col-loca
un TIPS, disminueix la PP i el flux a través de les comunicacions aberrants, i en
conseqliencia, aquestes s’haurien de col-lapsar i tancar. No obstant, fins a una tercera
part de les CPSE es mantenen obertes després de la col-locacié d’un TIPS.7%72 La
preséncia de col-laterals s’ha associat a un augment de les complicacions post-TIPS,
probablement degut a un excés de flux derivat.”’3 Per aquest motiu, He, et al.”? van
proposar realitzar concomitantment a la col-locacié d’'un TIPS una embolitzacié

profilactica de les col-laterals, evidenciant que els pacients amb col-laterals grans
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preexistents tenien més risc d’encefalopatia post-TIPS, mentre que en els pacients amb
col-laterals grans embolitzades aquest risc disminuia i s’equiparava al dels pacients
sense col-laterals o amb col-laterals petites. En relacid a altres complicacions
(recurréncia d’HV o ascites, disfuncid del TIPS, o mortalitat per qualsevol causa) no van
evidenciar diferéncies entre els quatre grups. Leng, et al.”* no van trobar diferéncies en
la recurréencia del sagnat, I'aparicié d’EH, o la supervivéncia entre pacients sense
col-laterals i pacients amb col-laterals embolitzades post-TIPS, tot i que aquest estudi no
incloia un grup de pacients amb col-laterals no sotmesos a embolitzacid. En canvi, en
I’estudi de Borentain, et al.”! la preséncia de CPSE no només s’associava a I’aparicié d’EH
sind a un augment de la mortalitat després del TIPS; no obstant, el seguiment finalitzava
als 30 dies després del procediment. Alguns autors han suggerit iniciar rifaximina de

forma profilactica en pacients amb col-laterals després de la col-locacié d’un TIPS.”>

1.1.6 CPSE després d’un trasplantament hepatic

En diferents estudis s’ha associat la presencia de col-laterals amb complicacions post-
trasplantament, incloent disfuncié primaria de I'empelt, risc de trombosi portal, i
reaparicié d’EH.”%78 Aixd es deuria a una irrigacié disminuida de I'empelt degut a que
part del flux portal circula a través de la col-lateral.” Allard, et al.®° van evidenciar en el
seu estudi que els pacients amb trombosi portal i una col-lateral esplenorenal,
especialment de mida gran, tenien més risc d’estenosi o trombosi portal i flux
hepatofugal post-trasplantament. Per aquest motiu, s’ha proposat lligar les col-laterals
durant el mateix procediment quirurgic,®' encara que s’ha de tenir present que hi pot
haver complicacions hemorragiques o trombosi de la vena cava inferior relacionades
amb la lligadura. En un estudi de Gémez-Gavara, et al.22 que incloia pacients amb una
col-lateral esplenorenal, aproximadament un 50% dels pacients se sotmetia a lligadura,
mentre que en l'altra meitat la col-lateral no es manipulava, d’acord amb un test de
pingament durant la cirurgia que consistia en comprovar si el flux portal augmentava o
no després de pingar la col-lateral. Els pacients sotmesos a lligadura no només
presentaven menys morbiditat, EH i trombosi portal, sind un augment de la
supervivencia del pacient i de I'empelt, durant un seguiment de dos anys. Per altra

banda, en I'estudi de Saks, et al.3® no es va evidenciar un augment de la mortalitat o
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fracas de I'empelt en pacients trasplantats amb una col-lateral esplenorenal previa,
comparat amb pacients sense col-laterals, evidenciant a més que practicament la meitat
dels pacients presentaven una disminucié espontania de la mida de la col-lateral després
del trasplantament. Uns resultats similars es troben en un estudi més recent de
Rodriguez, et al.? en qué la preséncia de col-laterals no s’associava a pitjor pronostic,
tot i que la prevalenca de col-laterals grans era petita (només 5 pacients d’'una cohort

de 263 pacients amb col-laterals).

En resum, es recomana considerar un maneig intraoperatori de les col-laterals grans per
evitar la disfuncid de I'empelt, la trombosi portal i la reaparicié d’EH.8%82 No obstant, en
empelts petits, s’aconsella no lligar-les per evitar la hiperperfusi6.®? Durant el
seguiment, en cas de persistéencia de col-laterals grans i simptomatiques, es pot
considerar embolitzar-les, 338 encara que la preséncia de col-laterals a llarg termini
s’associa més al desenvolupament de cirrosi sobre I'empelt que a persisténcia de vasos

preexistents.

1.2 Varices gastroesofagiques. Deteccié per métodes no invasius

La hipertensid portal es defineix per un valor de gradient de pressié venosa hepatica >
5 mmHg, i parlem d’hipertensié portal clinicament significativa quan el gradient és > 10
mmHg.84 La HPCS s’associa a risc de desenvolupar VGE. Valors de pressi6 portal > 12
mmHg s’associen a descompensacio (ascites, EH i HV), i un GPVH > 20 mmHg és un factor
de risc de fracas terapéutic i recidiva en HV.% Tot i els avencos clinics I’hemorragia per
VGE encara s’associa a una elevada mortalitat,! i les estratégies per prevenir-la sén una
peca clau. Aquestes estratégies inclouen la lligadura endoscopica i I'Us de

betabloquejants no selectius (BBNS).2*

En els darrers anys s’esta fent un Us cada cop més extens d’eines no invasives per predir
el risc de descompensacié en pacients amb cirrosi hepatica. De fet, tot i que el concepte
de HPCS es basa en el GPVH, actualment tenim eines alternatives no invasives precises
per identificar pacients amb HPCS en la nostra practica clinica diaria.* En IGltim consens

de Baveno, es concloia que en pacients amb malaltia hepatica cronica avancada
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compensada (MHCAc), amb un fibroscan < 15 kPa i plaguetes = 150.000/mm3, s’excloia
la presencia d’"HPCS. En pacients amb MHCAc d’etiologia virica, per alcohol o esteatosi
hepatica associada a disfuncié metabolica (MASLD, de I'angles Metabolic Dysfunction
Associated Steatotic Liver Disease) sense obesitat (IMC < 30), un fibroscan > 25 kPa era
suficient per assumir la preséncia d’HPCS (Figura 1). En aquests pacients, amb les guies
actuals, estaria indicat iniciar BBNS per prevenir la descompensacié de la cirrosi,®

independentment de la preséncia de varices.

Descompensacié hepatica i mort de causa hepatica X

‘ + Plaguetes 2 150, no FGDS (Baveno VI) ‘

‘ + Plaquetes = 150, exclou HPCS l

S5kPa |y 10kPa e 15 kP2 = —) | 20 kPa —) | 25 kPa

Normal

Exclou MHCACc Assumir MHCAc —b

Assumir HPCS:
VHC, VHB, alcohol
i MASLD sense
obesitat

Figura 1. Algoritme per a la determinacié no invasiva de MHCAc i HPCS (adaptat de Baveno VII'). MHCAc,
malaltia hepatica cronica avancada compensada; FGDS, fibrogastroduodenoscopia; HPCS, hipertensio
portal clinicament significativa; kPa, kilopascals; MASLD, metabolic dysfunction-associated steatotic liver
disease; VHB, virus de I'hepatitis B; VHC, virus de la hepatitis C.

Aquests nous criteris no han sigut validats en pacients amb cirrosi hepatica d’altres
etiologies. A més, hi ha pacients que no sén candidats al tractament amb BBNS per
intolerancia o contraindicacid. En aquests pacients, si presenten valors de fibroscan >
20kPa o plaquetes < 150.000/mm3, encara esta indicada la realitzacié d’una

fibrogastroduodenoscopia (FGDS) per al cribratge de VE.!

La FGDS és el metode de referéncia per a la deteccio de VGE i és altament eficag, pero
no deixa de ser invasiu i pot tenir complicacions. En canvi, els pacients amb cirrosi
hepatica es realitzen sovint proves d’imatge en les quals es poden objectivar signes

indirectes d’'HTP, entre ells varices esofagiques (VE), paraesofagiques i gastriques. Com

23



Introduccio

ja hem comentat, el seguiment després del tractament locoregional d’'un CHC es fa amb
TC o RM abdominal,®° i inclds hi ha autors que recomanen aquestes técniques pel
cribratge de CHC.>® En dos estudis amb pacients cirrotics que havien desenvolupat un
CHC i s’havien sotmés a un tractament locoregional, 8 es va utilitzar la mateixa TC de
seguiment per valorar la preséncia de VE d’alt risc, objectivant una elevada sensibilitat i

especificitat i una bona concordanca entre observadors.

Diversos estudis han analitzat la sensitivitat i I’especificitat de la TC per detectar VE,
comparada amb I'endoscopia,®1%% objectivant una bona correlacié entre ambdues
tecniques. No obstant, I’Gs de la TC abdominal per evitar les endoscopies en el cribratge
de VE mai no s’ha arribat a aplicar a la practica clinica, probablement degut a
I’heterogeneitat dels resultats, la manca de criteris radiologics clars, i I'abséncia de

cohorts de validacio.

1.2.1 Heterogeneitat en els criteris radiologics i poblacions estudiades

En relacid als criteris radiologics, hi ha diversos factors a tenir en compte. En primer lloc,
el punt de tall de la mida de les VE a la TC, utilitzat per classificar-les com a petits o grans,
oscil-la segons I'estudi entre els 2 i els 5 mm 87,89-96,98,101,102,104,105 N gbstant, els estudis
gue han considerat especificament quina mesura donaria la major sensibilitat i
especificitat, concloien que el punt de tall 0ptim era de 3-4 mm.%%95%8101 Alguns estudis
han proposat protocols especifics per la realitzacié de la TC per optimitzar I'avaluacio de
varices, mitjan¢ant la insuflacié d’aire, I'administracié de pols efervescent o talls de
reconstruccid més fins 8991949597 yy et al.% van comparar imatges estandard de 5 mm
amb imatges d’1 i 3 mm, evidenciant una menor especificitat en les primeres, mentre
que no hi havia diferéncies significatives en la sensibilitat i el VPN; en canvi en |'estudi
de Park, et al.?® es va objectivar que la capacitat de deteccié de VE de la TC seguint el
protocol habitual, amb imatges de 5 mm, no augmentava en afegir imatges de
reconstruccié d’1 o 3 mm. Tampoc s’ha definit de forma homogeénia les imatges que
podrien correspondre a VE en una TC. L'engruiximent de la paret esofagica i les
protuberancies intraluminals no son especifics de les VE, ja que poden veure’s degut al

peristaltisme o a plecs esofagics, i no sempre és facil distingir VE de varices
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paraesofagiques, sobretot quan la llum de 'esofag esta col-lapsada.?® En I'estudi de Kim,

et al.®® es va definir una escala de 5 punts segons el nivell de confianca (1

definitivament absent, 2 = probablement absent, 3 = possiblement present, 4
probablement present, 5 = definitivament present), assignant la puntuacié maxima a
aquelles lesions nodulars que captessin contrast, projectades cap a la llum esofagica o
en contacte la superficie luminal; una paret esofagica engruixida pero sense captacio de
contrast, aixi com lesions projectades cap a la llum perd que tampoc no captessin
contrast, no indicaven la preséncia de VE. En altres estudis,®®” es va establir un sistema
de graduacio radiologica similar a I’endoscopica per classificar les VE (grau 0 = no varices,
grau 1 = petites, grau 2 = moderades i grau 3 = grans). En I'estudi d’Elalfy, et al.*® es
definia la preséncia de VE en la TC com una estructura tubular nodular intramural que
captés contrast, que podia estar projectada cap a la llum de I'esofag o cérrer dins de
I'interior de la mucosa esofagica, mentre que en 'estudi de Perri, et al.’! s’especificava
que estructures tubulars amb contrast dins la paret esofagica, sense projeccid cap a la
llum, es van considerar com a varices paraesofagiques i no es van incloure en I'analisi, ja
qgue no es poden detectar endoscopicament. Una altra limitacié és I'heterogeneitat de
les poblacions estudiades: diferencies en l'interval de temps entre la TC i 'endoscopia
(des de 4 hores?® fins a 6 mesos'®3), en la funcid hepatica dels pacients inclosos, o en la
indicacid de la prova d’imatge, que pot influir en la prevalenca de varices. En alguns
estudis, les TC avaluades s’havien fet pel cribratge de CHC o el seguiment en pacients
amb CHC després d’un tractament locorregional,®”-#8 i aixo pot influir tan en I'analisi
radiologic com en els resultats, tenint en compte la prevalenca de VE en aquesta
subpoblacié. En I'estudi de Manchec, et al.2%?les indicacions de la TC incloien causes com
I’hemorragia gastrointestinal, incrementant conseqlientment la sensitivitat i el VPP. En
I'estudi de Perri, et al.®! 9 pacients s’havien sotmés préviament a lligadura de VE, mentre

gue aquest era un criteri d’exclusié en la majoria d’estudis.

1.2.2 Fibrogastroduodenoscopia com a métode de referéncia

Una limitacid clara de tots aquests estudis és utilitzar la FGDS com a meétode de
referéncia, donat que hi ha dades que indiquen una baixa concordanga entre
endoscopistes a I’"hora de descriure VE,'%1%7 3ixi com I'Gs de diferents sistemes de

classificacid. En I'estudi de Perri, et al.! es va evidenciar una millor concordanca entre
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radiolegs (k = 0.56) que entre endoscopistes (k = 0.36). En canvi en un estudi previ,® la
concordanca, que era gairebé perfecta, era millor entre endoscopistes (k = 0.831) que

entre radiolegs (k = 0.760-0.801).

En I'escenari actual en que es contempla iniciar BBNS no per prevenir I'HV siné la
descompensacié de la cirrosi, I'Gs de la TC abdominal per detectar i/o excloure VE o VE
d’alt risc es podria enfocar en subpoblacions especifiques de pacients. En un estudi
recent de Ryu, et al.1%8 es van revisar 285 pacients cirrotics sotmesos a lligadura, tan com
per profilaxi com per tractament d’HV aguda, evidenciant que aquells pacients amb
recidiva precoc de ’lhemorragia presentaven un diametre significativament major de la
VE en la TC, mentre que no es van detectar diferéncies en el grau o numero de VE a nivell
endoscopic. Convé mencionar que no es van confirmar totes les recidives
endoscopicament, per tan no es podia saber si era una nova HV, secundaria a la propia
lligadura, o per altres motius no relacionats amb la HTP. ’estudi de Manchec, et al.1%?

es va dissenyar per identificar mitjancant la TC aquells pacients amb VE d’alt risc que es

beneficiessin de tractament endoscopic.
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2. JUSTIFICACIO DE LA TESI

Les CPSE sén molt freqients en pacients amb cirrosi hepatica. La seva prevalenca
augmenta a mesura que empitjora la funcié hepatica i s6n un marcador indirecte de la
gravetat de la HTP. També s’associen a una menor supervivencia lliure de TH,
especialment en pacients amb una sintesi hepatica relativament preservada,
identificant aixi un subgrup de pacients que poden presentar complicacions de la HTP
tot i tenir una bona funcid hepatica. Aixi mateix, es relacionen amb quadres d’EH
recurrent o refractaria, esdevenint una possible diana terapéutica. Finalment, poden
influir en el pronodstic de pacients sotmesos a un TIPS o a un TH. Malgrat tota la
informacié de la que disposem en relacié a les CPSE, hi ha un aspecte fonamental de la
cirrosi hepatica que la majoria d’estudis no reflecteixen: és una malaltia dinamica, i al
llarg del temps es produeixen canvis en la funcid hepatica i la situacio clinica del pacient;
a més, pot ser tributaria d’'un tractament etiologic dirigit, i aixd podria donar lloc no

nomeés a canvis clinics sind també radiologics.

En el primer estudi, I'objectiu era avaluar els canvis morfologics de les CPSE al llarg del
tempsila seva relaciéd amb la funcié hepatica, la HTP i la situacié clinica, aixi com estudiar
la influéncia de les intervencions etiologiques (tractament amb antivirals orals pel virus

de I'hepatitis C (VHC) o abstinéncia alcoholica) en I’evolucié d’aquestes col-laterals.

Per altra banda, I'Gs cada cop més estes de proves d’imatge com la TC abdominal en
pacients amb cirrosi hepatica, no només permet la deteccid de CPSE, siné també de VGE.
En els pacients amb varices la prevencié de I’'HV és clau, mitjangant I’Us de BBNS o la
lligadura endoscopica. No obstant, amb el canvi de paradigma actual, la indicacié per
iniciar BBNS vindria donada per la preséncia d’HPCS, determinada amb metodes no
invasius, amb I'objectiu de prevenir la descompensacié de la cirrosi, independentment
de la preséncia de varices. La limitacié més important d’aquest nou enfocament és que

els métodes no invasius utilitzats no han sigut validats en tots els pacients.

En el segon estudi, I'objectiu era valorar el possible paper de la TC en la deteccié no

invasiva de VE, evitant aixi proves més invasives com la gastroscopia.
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3. HIPOTESIS

En els darrers anys, s’ha generalitzat I'Gs de técniques d’imatge com la TC i la RM
abdominal en els pacients amb cirrosi hepatica, permetent entre altres el diagnostic i

caracteritzacio de vasos col-laterals com les CPSE i les VE.

S’ha demostrat que amb I'abstinencia alcoholica i amb els tractaments actuals amb
antivirals orals contra el VHC té lloc una milloria de la funcio hepatica i una disminucié
de la PP, disminuint aixi les complicacions secundaries i la mortalitat. La hipotesi del
primer estudi era que en les tecniques d’imatge s’evidenciaria una regressio paral-lela

de les CPSE preexistents.

La hipotesi del segon estudi era que la preséncia de VE en una TC abdominal podria
permetre establir-ne el diagnostic i I'inici de profilaxi primaria, sense requerir una
confirmacié endoscopica. Establint criteris radiologics amb un alt valor predictiu positiu
i negatiu, tan per detectar com per excloure la presencia de VE, es podria evitar la

realitzacié d’un nimero substancial d’endoscopies.
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4. OBIJECTIUS

4.1 Objectiu principal

Estudiar 'aplicacié de proves d’imatge com la TC i la RM abdominal en la identificacid i
caracteritzacido de vasos col-laterals com les CPSE i les VE en pacients amb cirrosi

hepatica.

4.2 Objectius secundaris

-Avaluar els canvis radiologics de les CPSE al llarg del temps i la seva relacié amb la funcid

hepatica i la situacio clinica del pacient.

-Determinar la influéncia de les intervencions etiologiques (abstinencia alcoholica o

tractament amb antivirals orals pel VHC) en I’evolucio radiologica de les CPSE.

-Establir els criteris optims per detectar o excloure VE utilitzant les imatges d’una TC

abdominal, evitant la necessitat de realitzar una FGDS de cribratge.
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5. METODOLOGIA

5.1 Estudi 1: Intervencid etiologica i canvis durant el seguiment en el curs de les

col-laterals portosistemiques en pacients amb cirrosi hepatica

5.1.1 Introduccié

La hipertensié portal és el resultat de I'increment de la resistencia vascular intrahepatica
al flux portal.8* En consequiéncia tenen lloc de forma concomitant dos processos: una
vasodilatacio a nivell esplancnic i el desenvolupament de CPSE, que sdn comunicacions
entre el sistema vends portal o esplancnic i el sistémic, concebudes com un mecanisme

compensatori que intenta descomprimir el sistema vends portal.

En I'estudi internacional i multicéntric dirigit per la Baveno VI Cooperation Group,* amb
dades de 1729 pacients amb cirrosi hepatica, la prevalenga de CPSE va ser del 60%. Un
28% del total de pacients tenien una col-lateral de mida gran, i més d’una tercera part
tenien més d’una col-lateral. La preséncia de col-laterals augmentava a mesura que
empitjorava la funcié hepatica i s’associava a més complicacions relacionades amb la
HTP. L'EH era més frequent en els pacients amb col-laterals, independentment de la
funcié hepatica. No obstant, altres complicacions com I'ascites o I’'HV, aixi com la
supervivencia lliure de trasplantament, eren més freqiients en pacients amb col-laterals
i una funcié hepatica preservada (MELD < 10 punts o CTP A). Un estudi posterior de
Praktiknjo, et al.* incloent pacients de la mateixa cohort, va demostrar que els pacients
amb una area col-lateral total gran (de 83 mm2, que corresponia a una col-lateral Unica
d’aproximadament 10 mm de diametre), presentaven més complicacions i mortalitat.
Aquestes troballes suggerien que identificar la presencia i la mida de les col-laterals

podia tenir un impacte pronostic.

L’estudi de Baveno VI-SPSS reportava informacio clinica i radioldgica transversal. Aixo
oferia uns resultats esbiaixats tenint en compte que la cirrosi hepatica és una patologia

dinamica i que diferents intervencions en poden modificar I’evolucid.
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5.1.2 Pacients i métodes

Vam dissenyar un estudi retrospectiu prolongant el seguiment dels pacients de I’estudi
de Baveno VI-SPSS, que consistia en un segon analisi transversal de la mateixa cohort,
recollint informacioé clinica i radiologica. Hi van participar 13 dels 14 centres que havien
participat a I'estudi inicial. Tots els pacients de I’estudi inicial amb un Child-Turcotte-
Pugh (CTP) A o B, o un MELD < 14 si no es disposava del CTP, van ser considerats
candidats (es van excloure els pacients CTP C o MELD > 14 per la baixa supervivencia
esperada a l’any). La TC o RM del primer estudi es va considerar la prova d’imatge basal;
per tant, els pacients necessitaven tenir una TC o RM de seguiment, realitzada minim 12
mesos després de l'inicial. Els pacients que s’havien mort, havien rebut un TH, un TIPS,
o desenvolupat un CHC fora de criteris de Milan abans de la segona prova radiologica,
es van excloure. Es van valorar i correlacionar els canvis radioldgics amb la funcid

hepatica, les complicacions presentades, i la supervivencia.

Per I'analisi radiologica, es van definir les CPSE com a tots aquells vasos que
comuniquessin el sistema vends portal amb el sistema vends sistemic, excloent les
varices gastroesofagiques. Per garantir una mesura adequada de la mida de la
col-lateral, es va establir un minim de 5 mm de diametre. Les col-laterals es van dividir
en grans i petites d’acord al diametre maxim, amb un llindar de 8 mm de diametre
(escollit en I'estudi inicial perqué era la col-lateral més petita embolitzada reportada en
la literatura).% Per poder comparar el diametre col-lateral total (equivalent al diametre
maxim en pacients amb una sola col-lateral, i la suma d’aquests en els pacients amb més
d’una col-lateral) entre la prova d’'imatge basal i la de seguiment, els pacients rebien el
valor O basal (si havien desenvolupat una col-lateral durant el seguiment) o final (si
aquesta havia desaparegut durant el seguiment). També es va calcular I'area col-lateral
total seguint la formula nir> com en I'estudi mencionat anteriorment;* en els pacients

amb més d’una col-lateral, aquesta s’obtenia sumant les diferents arees.

En relacio a la intervencio etiologica, es van definir dos grups: pacients curats i no curats.
Els pacients curats eren els pacients amb cirrosi relacionada amb I'ds d’alcohol
abstinents i els pacients amb cirrosi per VHC que havien assolit una resposta viral
sostinguda (RVS) després del tractament antiviral. Els primers es van considerar

abstinents des de la inclusié i durant tot el seguiment, en funcié de la informacié
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recollida en la historia clinica. En els segons, es va considerar que la prova d’imatge
s’havia d’haver fet minim 6 mesos després de l'inici del tractament. Els pacients que no
van cessar el consum d’alcohol, independentment de la quantitat, o que no van rebre

tractament pel VHC, van ser considerats no curats.

5.1.3 Analisi estadistica

L'analisi estadistica es va realitzar mitjangant el software estadistic Stata (versié 16,
StataCorp, College Station, TX, 2019). Les variables continues es presenten com a
mitjana i desviacido estandard (DE) o com a mediana i rang interquartil (RI), i les
categoriques com a percentatge. Es van comparar les variables quantitatives amb
I'analisi de variancia o la prova de Kruskal-Wallis entre 3 grups, i la prova t de Student o
de Mann-Whitney entre 2 grups. Les variables categoriques es van comparar amb la
prova khi quadrat de Pearson o la prova exacta de Fisher. Per a les variables aparellades
es va utilitzar la prova t de Student per a dades aparellades o la prova de Wilcoxon per
a dades aparellades per a variables continues, i la prova de McNemar per a variables
categoriques amb més de 2 categories. Per a l'analisi de la supervivencia es va considerar
la supervivencia lliure de trasplantament. Per avaluar l'impacte de la intervencid
etiologica, es va utilitzar la corba de supervivencia de Kaplan-Meier modificada segons
el métode Simon-Makuch,%!1 jncloent la intervencid etioldogica com a variable
dependent del temps per evitar el biaix de immortalitat, i es van comparar les corbes de
superviveéncia mitjancant la prova de rang logaritmic. Es va aplicar una regressié de Cox
per provar la relacié entre el tractament com a variable dependent del temps i la
supervivencia lliure de trasplantament. Un valor p menor de 0.05 es va considerar

significatiu per a tots els tests.
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5.2 Estudi 2: Detecci6 de varices esofagiques per tomografia computada abdominal en

pacients amb cirrosi hepatica

5.2.1 Introduccié

Investigar metodes no invasius per predir i seleccionar pacients amb malaltia hepatica
amb risc de descompensacio és una prioritat. En el cas de la prevenciéo d’'HV, el
paradigma en els Ultims anys ha canviat molt. Se sabia que els BBNS prevenien un primer
episodi d’'HV en pacients cirrotics amb VE d’alt risc. Per aquest motiu, en pacients amb
nou diagnostic de cirrosi hepatica, estava indicat fer una FGDS de cribratge, i en cas que
es detectessin VE moderades o grans, iniciar BBNS o fer una lligadura endoscopica, aixi
com en les VE petites amb punts vermells o cirrosi descompensada.?* En el consens de
Baveno VI es va definir un subgrup de pacients amb fibroscan < 20 kPa i plaquetes >
150.000/mm3 en que es podia evitar I'endoscopia de cribratge donada una molt baixa
(< 5%) probabilitat de tenir VE d’alt risc.!'> No obstant, amb aquests parametres, fins a
un 40% de les endoscopies realitzades seguien sent innecessaries, degut a la baixa
especificitat.’'3 Actualment, la indicacié per iniciar BBNS vindria donada per la preséncia
d’HPCS (Figura 2), determinada al seu temps de forma no invasiva, amb I'objectiu de

prevenir la descompensacié de la cirrosi.®®

Algoritme previ | Nou algoritme
= Cirrosi compensada Cirrosi compensada
L - =
Endoscopia alta ET + Plaquetes
. e VE [ ET<20kPao || ET>20-25kPa+ |[ -
SefseNE | VE petites | |_moderades/grans | Plaguetes > 150K | | Plaquetes < 150K | KTz 25 kka
Endoscopia cada 2 BBNS (opcional) BBNS o lligadura ETi pIaQLEetes [ Hupertensi@ |J.o.rlal.ch'n-cament
anys anual hl_gnl{l_l:_._']!l\.'.:i
Si el pacient és intolerant o té " | In'|c""ar carve'd'-u'l'd_l'per DFCVEHIF-TEI i
contraindicacio pels BBNS | _descompensacié
Objectiu: Prevencio de I'hemorragia Objectiu: prevencié de la
variceal descompensacio clinica (ascites, HV, EH)

Figura 2. Algoritme previ vs. nou algoritme en el maneig de la cirrosi compensada (adaptat de Garcia-
Tsao®®). BBNS, betabloquejants no selectius; EH, encefalopatia hepatica; HV, hemorragia variceal; ET,
elastografia de transicio; VE, varices esofagiques.
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No obstant, els metodes no invasius proposats per les guies de Baveno tenen diverses
limitacions.'* La ET és operador-dependent i pot variar amb la posicié de la sonda, I'lMC
del pacient (en pacients amb obesitat s’utilitza una sonda XL, mentre que tots els estudis
publicats han utilitzat la sonda M) o la presencia de comorbiditats: la insuficiencia
cardiaca, la citolisi, la manca de deju, la coléstasi extrahepatica o el consum elevat
d’alcohol poden ser causa de falsos positius.'!> Per altra banda, diversos factors poden
influir en el recompte plaquetari (trombopenia autoimmune induida per infeccions per
VHC/VHB, esplenectomia). La majoria d’estudis s’han fet amb pacients amb MHCAc
d’etiologia virica, malaltia relacionada amb I’4s d’alcohol i malaltia metabodlica (no
obesa, index de massa corporal [IMC] < 30),! i es necessitarien més estudis per validar
aquests resultats en pacients amb cirrosi hepatica d’altres etiologies. A més a més,
aquestes recomanacions no son aplicables als pacients amb cirrosi hepatica

descompensada, on la prevalenca de varices d’alt risc és molt més elevada.

5.2.2 Pacients i métodes

Es va proposar un estudi amb pacients inclosos en I'estudi de Baveno VI-SPSS de dos
centres (Hospital Universitari de la Vall d’Hebron i Hospital Universitario Raman y Cajal),
dels quals s’havia revisat una TC abdominal amb contrast per avaluar la preséncia de
CPSE, que tinguessin una FGDS realitzada maxim 6 mesos abans o després d’aquesta. Els
pacients sotmesos préeviament a lligadura, TH, CHC fora de Milan o TIPS, aixi com aquells

estudiats amb una RM, es van excloure.

Es revisaria la TC abdominal amb contrast dels pacients inclosos. En la fase venosa,
s’examinarien les imatges transversals dels 5 cm distals de I'esofag per detectar la
preséncia de varices. Les VE es definirien com estructures tubulars intramurals que
sobresurten a la llum de I'esofag, i es classificarien com a absents o presents. En cas
d’identificar-les, es mesuraria el diametre maxim de la VE major, perpendicular a la

paret esofagica, amb I'ajuda del zoom (Figura 3).
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Diametre 6.6 mm ‘\ ’
.

Diametre 6.0 mm _
.- !

7 il

Figura 3. Imatges transversals del terg distal esofagic d’'una TC amb estructures tubulars que capten
contrast i es projecten cap a la llum. A) Mdltiples lesions nodulars, la de major mida de 6.6 mm (linia
taronja). B) Lesié nodular Unica de 6.0 mm (linia taronja).

Les imatges en quée s’evidenciés una llum esofagica col-lapsada es considerarien no

valorables (Figura 4).

» @B (.

Figura 4. Imatges transversals del terg distal esofagic d’una TC amb I'esofag col-lapsat. En la segona,
s’objectiven varices paraesofagiques (fletxes).

Finalment, la presencia de contrast dins la paret esofagica, sense projeccié cap ala llum,
aixi com estructures tubulars intramurals que sobresortissin cap a la llum esofagica pero

sense contrast (possibles plecs esofagics), es considerarien no concloents (Figura 5).

Figura 5. Imatges transversals del terg distal de I’esofag d’una TC. A) Imatge nodular intramural que capta
contrast (fletxa). B) Lesions tubulars que es projecten cap a la llum pero no capten contrast (fletxa).
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En relacid a I’endoscopia, es van realitzar totes seguint un protocol estandard. Les VE es
van classificar en petites (grau 1 que col-lapsen en insuflar aire) i grans (grau 2 i 3). No

es va recollir la presencia de punts vermells o altres caracteristiques endoscopiques.

Les varices detectades per TC es compararien amb els resultats endoscopics. Es definiria
el millor punt de tall per detectar (> 90% VPP) i excloure (> 95% VPN) varices. Tota la
cohort va ser revisada pels dos centres per avaluar les diferéncies entre observadors

(observador 1i 2 de I’H. Vall d’Hebron i observador 3 de I’'H. Ramdn y Cajal).

5.2.3 Analisi estadistica

L'analisi estadistica es va realitzar mitjangant el software estadistic Stata (versié 16,
StataCorp, College Station, TX, 2019). Es va calcular la sensibilitat, especificitat, valor
predictiu positiu (VPP) i valor predictiu negatiu (VPN) de la TC per detectar VE i VE grans,
per VE de qualsevol mida i aplicant punts de tall (3, 4 i 5 mm) mesurades per TC, incloent
nomeés aquelles imatges considerades adequades per cada observador. Per estimar el
rendiment de cada observador, es va calcular I'area sota la corba (AUC, de I'anglés Area
Under the Curve) de l'analisi caracteristica operativa del receptor (ROC, de I'angles
Receiver Operating Characteristic), també amb aquells estudis considerats valorables
per cada observador. La correlacio entre els diametres mesurats per TC i I'’endoscopia
es va fer utilitzant el coeficient de correlacié de Spearman. Per I’analisi de concordanga
entre els 3 observadors es va utilitzar el coeficient kappa de Fleiss (adaptacio del
coeficient kappa de Cohen per 3 o més observadors), incloent només aquelles TC que
havien sigut considerades adequades pels tres observadors, i el coeficient kappa per la
concordanca entre cada observador i la FGDS, analitzant les TC aptes per cada
observador. Es va considerar un valor k de 0.81 o0 més com una concordanca gairebé
perfecta, bona per valors entre 0.61 i 0.80, moderada per valors entre 0.41i 0.60, i baixa
per valors igual o inferiors a 0.40. Un valor de p menor de 0.05 es va considerar

significatiu per a tots els tests.
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6. RESULTATS

6.1 Estudi 1

Dels 1729 pacients inclosos en el primer estudi,* 1271 van ser considerats candidats a
participar, després d’haver exclos els pacients que s’havien mort o havien rebut un TH
menys d’un any després de la inclusid, els pacients CTP C a la inclusié, i aquells en els
guals no s’havia pogut calcular el CTP pero tenien un MELD basal > 14. D’aquests 1271
pacients, 631 no es van poder incloure perque no tenien prova d’imatge de control, i 23
pergue un centre no va poder participar en I’estudi (Figura 6). Finalment, es van incloure
617 pacients: 138 (22%) amb una col-lateral gran, 183 (30%) amb una col-lateral petita,
i 296 (48%) sense col-lateral.

Inclosos en el primer estudi:

1729 pacients

Exclusio: 458 pacients
-CTP C basal: 299
-No CTP/MELD > 14: 66
-Exitus 0 TH < 1 any: 93

Candidats a participar:

1271 pacients

Exclusio: 654 pacients

-CTP A o B basal sense
TC/RM de seguiment: 631

-Centre no participant: 23

[ Inclusio: 617 pacients

¥ v v
Sense CPSE: CPSE petites: CPSE grans:

296 pacients 183 pacients 138 pacients
(48%) (30%) (22%)

Figura 6. Diagrama de flux dels participants inclosos en I'estudi 1. CPSE, col-laterals portosistemiques
espontanies; CTP, Child-Turcotte-Pugh; MELD, model for end-stage liver disease; TC, tomografia
computada; TH, trasplantament hepatic; RM, ressonancia magnetica.

La taula 1 compara els pacients inclosos amb els que no es van poder incloure en |'estudi.
No hi havia diferéncies en la distribucié radiologica perd si en I'etiologia, la funcié

hepatica i les descompensacions previes.

Caracteristica | Inclosos (n=617) ‘ Exclosos (n=654) ‘ P
Presencia de CPSE, %
Sense CPSE 48 43 0.147
CPSE petites 30 30
CPSE grans 22 27
Edat, any, mitjana (DE) 60 (12) 60 (12) 0.5901
Homes, % 416 (68) 427 (66) 0.460
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Etiologia, %

Alcohol 27 37 <0.001

VHC 36 24 <0.001
MELD, mediana (RI) 10 (4) 10 (5) <0.001
MELD-Na, mediana (RI) 11 (6) 12 (7) <0.001
CTP, mediana (RI) 6(2) 7 (3) <0.001
CTP, distribucio, %

A 67 48 <0.001

B 33 52
Descompensacions prévies, %

HGI 15 21 0.005

EH 12 15 0.100

Ascites 31 43 <0.001

CHC 12 12 0.690

Taula 1. Caracteristiques basals de tots els pacients elegibles, comparant els pacients inclosos i exclosos.
Les variables continues es presenten com a mitjana (DE) o mediana (RI), i les categoriques com a
percentatge. CHC, carcinoma hepatocel-lular; CPSE, col-laterals portosistémiques espontanies; CTP, Child-
Turcotte-Pugh; EH, encefalopatia hepatica; HGI, hemorragia gastrointestinal; MELD, model for end-stage
liver disease; MELD-Na, model for end-stage liver disease sodi; VHC, virus de I'hepatitis C.

Evolucid clinica i radiologica

Les caracteristiques cliniques i analitiques de tots els pacients inclosos (n=617), basals i

durant el seguiment, es recullen a la taula 2. La infeccié per VHC va ser I'etiologia més

freqglient en pacients sense CPSE, mentre que I'alcohol era més freqiient en pacients

amb col-laterals. El temps entre les dues proves d’imatge era similar entre els tres grups,

mentre que el temps total de seguiment va ser més llarg en els pacients sense CPSE. Els

pacients amb col-laterals tenien pitjor funcié hepatica, tan basal com al seguiment, i

havien experimentat més complicacions previes. No obstant, durant el seguiment,

només hi havia diferéncies en I'EH.

Caracteristica Total Sense CPSE CPSE CPSE P
(n=617) (n=296) petites grans
(=183) (n=138)
Edat, anys, mitjana (DE) 60 (12) 61 (12) 60 (11) 58 (12) | 0.0194
Homes, % 68 71 70 58 0.016
Etiologia, %
VHC 36 43 32 29 0.009
Alcohol 27 23 34 28 0.026
Alcohol + VHC 5 5 4 4 0.976
VHB 5 6 3 6 0.379
MASLD 6 7 5 7 0.704
Altres? 17 14 17 22 0.100
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Temps entre TC/RM, 45 (49) 48 (45) 40 (49) 45 (50) 0.2855
mesos®, mediana (RI)
Temps de seguiment, 63 (53) 69 (51) 56 (56) 54 (53) <0.001
mesos¢, mediana (RI)
Parametres basals
MELD, mediana (RI) 10 (4) 9 (4) 10 (4) 11 (4) <0.001
MELD-Na, mediana (RI) 11 (6) 10 (5) 11 (5) 12 (5) <0.001
CTP, mediana (RI) 6(2) 5(1) 6(2) 7(2) <0.001
CTP, distribucid, %
A 67 76 65 49 <0.001
B 33 24 35 51
Analitica basal, mitjana (DE)
Hemoglobina, g/dL | 13.0(2.1) | 13.3(2.1) | 12.9(2.2) | 12.4(2.1) | <0.001
Plaquetes, 118 (67) 132 (74) 113 (61) 94 (51) | <0.001
x1000/mm3
Creatinina, mg/dL | 0.89(0.57) | 0.90(0.35) | 0.89 (0.64) | 0.87 (0.57) | 0.8667
Bilirrubina, mg/dL | 1.43(1.12) | 1.26(1.20) | 1.39(0.80) | 1.82(1.22) | <0.001
INR 1.24 (0.25) | 1.19(0.25) | 1.25(0.20) | 1.31(0.27) | <0.001
Albdmina, g/dL 3.7 (0.6) 3.8 (0.6) 3.6 (0.6) 3.4(0.5) | <0.001
Descompensacions previes, %
HGI 15 8 22 20 <0.001
EH 12 6 12 23 <0.001
Ascites 31 23 37 40 <0.001
CHC 12 13 11 13 0.789
Parametres en el seguiment®
MELD, mediana (RI) 11 (6) 9 (6) 11 (5) 13 (8) <0.001
MELD-Na, mediana (RI) 11 (8) 10 (7) 11 (8) 14 (10) <0.001
CTP, mediana (RI) 6 (3) 6(2) 6 (3) 8(3) <0.001
CTP, distribucio, %
A 55 67 52 35 <0.001
B 32 24 36 41
C 13 9 12 24
Analitica seguiment®, mitjana (DE)
Hemoglobina, g/dL 12.5(2.5) 12.9 (2.5) 12.5(2.4) 11.8(2.6) | <0.001
Plaquetes, 112 (62) 124 (68) 110 (52) 89 (52) <0.001
x1000/mm?
Creatinina, mg/dL 1.05(0.79) | 1.03(0.69) | 1.01(0.74) | 1.16(1.03) | 0.1911
Bilirrubina, mg/dL 2.22(3.77) | 2.01(3.89) | 1.96(3.26) | 3.02(4.06) | 0.0191
INR 1.29 (0.41) | 1.23(0.30) | 1.31(0.47) | 1.41(0.48) | <0.001
Albumina, g/dL 3.6 (0.8) 3.7(0.7) 3.5(0.8) 3.2(0.7) <0.001
Descompensacions’, %
HGI 14 12 18 12 0.112
EH 20 14 22 32 <0.001
Ascites 20 17 23 25 0.105
Infeccions® 17 16 16 20 0.214
CHC 4 3 4 4 0.540

Taula 2. Caracteristiques basals i en el seguiment dels pacients inclosos d’acord amb el tipus de
col-lateral. Les variables continues es representen com a mitjana (DE) o mediana (Rl) i les variables
categoriques com a percentatges. Els valors P informen de les diferéncies estadistiques entre els tres
grups. CHC, carcinoma hepatocel-lular; CPSE, col-laterals portosistemiques espontanies; CTP, Child-

53




Resultats

Turcotte-Pugh; EH, encefalopatia hepatica; HGI, hemorragia gastrointestinal; INR, international
normalized ratio; MELD, model for end-stage liver disease; MELD-Na, model for end-stage liver disease
sodi; VHB, virus de I'hepatitis B; VHC, virus de I’hepatitis C. ?Inclou colestatica, autoimmune, criptogenica,
altres etiologies i pacients amb més d’una etiologia (excepte alcohol+VHC). En 22 pacients no hi havia
informacié sobre I'etiologia. "Temps entre la TC/RM basal i de seguiment. “Temps entre la TC/RM basal i
I’Gltim dia de seguiment. 9El MELD, MELD-Na i CTP es van calcular segons la situacié clinica i I'analitica
més properes a la TC/RM de seguiment. ®Els parametres analitics en el seguiment corresponen a I’analitica
més propera a la TC/RM de seguiment. fLes descompensacions es van recollir fins al final del seguiment.
8Inclou PBE i altres infeccions.

Ajustant per funcid hepatica, les diferencies en complicacions prévies i durant el

seguiment s’objectivaven sobretot en pacients amb MELD i CTP baixos (Taula 3).

CTP A Total Sense CPSE CPSE P
CPSE petites grans
(n=387) (n=210) (n=113) (n=64)
Descompensacions HGI 11 7 20 13 0.002
prévies, % EH 7 4 8 16 0.006
Ascites 20 17 23 27 0.182
CHC 16 17 14 16 0.797
Descompensacions HGI 12 11 15 8 0.319
durant el seguiment, % | EH 14 10 17 23 0.025
Ascites 14 10 19 22 0.013
CHC 4 3 4 3 0.930
CTPB Total Sense CPSE CPSE P
CPSE petites grans
(n=191) (n=65) (n=60) (n=66)
Descompensacions HGI 20 8 25 29 0.006
prévies, % EH 23 15 22 32 0.079
Ascites 55 45 63 57 0.114
CHC 7 2 7 12 0.043
Descompensacions HGI 18 17 22 17 0.721
durant el seguiment, % | EH 32 25 33 39 0.193
Ascites 32 37 32 27 0.495
CHC 3 0 3 6 0.123
MELD 6-9 Total Sense CPSE CPSE P
CPSE petites grans
(n=289) (n=178) (n=77) (n=34)
Descompensacions HGI 10 6 18 12 0.008
prévies, % EH 5 3 7 6 0.437
Ascites 22 20 26 25 0.486
CHC 16 16 9 30 0.019
Descompensacions HGI 11 10 13 15 0.489
durant el seguiment, % | EH 10 8 6 26 0.006
Ascites 12 9 12 26 0.022
CHC 4 3 5 3 0.810
MELD 10-13 Total Sense CPSE CPSE P
CPSE petites grans
(n=224) (n=82) (n=78) (n=64)
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Descompensacions HGI 20 12 25 23 0.096
previes, % EH 19 11 17 33 0.003
Ascites 35 26 42 39 0.073
CHC 11 12 14 5 0.172
Descompensacions HGI 17 16 22 11 0.218
durant el seguiment, % | EH 28 20 33 33 0.093
Ascites 25 24 31 20 0.350
CHC 4 2 3 6 0.481

Taula 3. Descompensacions prévies i durant el seguiment segons el tipus de col-lateral i la funcid
hepatica basal. Les variables es presenten com a percentatges. Els valors P informen de les diferéncies
estadistiques entre els tres grups. CHC, carcinoma hepatocel-lular; CPSE, col-laterals portosistemiques
espontanies; CTP, Child-Turcotte-Pugh; EH, encefalopatia hepatica; HGI, hemorragia gastrointestinal;
MELD, model for end-stage liver disease.

En la TC o RM de seguiment, 160 (22%) pacients tenien una col-lateral gran, 199 (32%)
una col-lateral petita, i 258 (42%) no tenien col-lateral; aix0 significava un empitjorament

global respecte la prova basal (Figura 7).

100
p <0.001
80
60
48 TC/RM basal
42 B TC/RM seguiment
40
30 32
26
22
20
0
Sense CPSE CPSE petites CPSE grans

Figura 7. Canvis radiologics en la distribucié de les col-laterals entre TC/RM basal i de seguiment. Les
dades es mostren en percentatges. TC, tomografia computada; RM, ressonancia magnética.

No obstant, en estratificar els pacients segons el temps entre proves d'imatge, només
aquells amb una TC o RM de seguiment realitzada almenys 3 anys després de la basal

van mostrar diferéncies significatives en la distribucio radiologica (Figura 8).
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100 100
p 0.4972 p <0.001
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Sense CPSE CPSE petites CPSE grans sense CPSE CPSE petites CPSE grans

TC/RM basal m TC/RM seguiment (< 36 TC/RM basal M TC/RM seguiment (> 36

mesos després del basal) mesos després del basal)

Figura 8. Canvis radiologics en la distribucié de les col-laterals entre TC/RM basal i de seguiment
realitzada menys de 36 mesos abans de la basal (A, n=250) o després (B, n=367). Les dades es mostren
en percentatges.

En relacid al diametre col-lateral total i I'area col-lateral total, 260 pacients tenien una
col-lateral de >5 mm a lainclusid i/o al seguiment. Tan el diametre com I’area col-lateral

total van augmentar significativament (Taula 4).

CPSE basal i/o en Diametre col-lateral P Area col-lateral total, P

el seguiment total, mm, mitjana (DE) mm2, mitjana (DE)

(n=260)

CPSE basal 8.6 (8.3) <0.001 97.1(181.0) 0.0169
CPSE seguiment 11.5 (7.6) 123.3 (136.9)

Taula 4. Canvis radiologics en el diametre i I’area col-lateral total de tots els pacients amb col-lateral
basal i/o en el seguiment. Per garantir una mesura adequada de la mida de la col-lateral, es va establir un
minim de 5 mm de diametre. Les dades es mostren com a mitjana (DE). CPSE, col-lateral portosistemiques
espontanies.

Evolucio radioldgica segons canvis en la funcié hepatica

Els pacients que van experimentar un empitjorament de la funcié hepatica (definida com
un augment de 2 punts del MELD o del CTP respecte el basal), presentaven un
empitjorament radiologic simultani (Taula 5). Aquells pacients en qué la funcié hepatica

millorava o es mantenia estable, no presentaven canvis en la distribucié radiologica.
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Canvis radiologics en pacients amb empitjorament del MELD (n=240), %

TC/RM basal TC/RM seguiment P
Sense CPSE 45 32
CPSE petites 27 34 <0.001
CPSE grans 28 34
Canvis radiologics en pacients amb milloria o estabilitat del MELD (n=340), %

TC/RM basal TC/ RM seguiment P
Sense CPSE 49 48
CPSE petites 32 30 0.1005
CPSE grans 19 22
Canvis radiologics en pacients amb empitjorament del CTP (n=159), %

TC/RM basal TC/ RM seguiment P
Sense CPSE 37 25
CPSE petites 33 37 <0.001
CPSE grans 30 38
Canvis radiologics en pacients amb milloria o estabilitat del CTP (n=367), %

TC/RM basal TC/ RM seguiment P
Sense CPSE 53 48
CPSE petites 29 31 0.0608
CPSE grans 18 21

Taula 5. Canvis radiologics en relacié a canvis en la funcié hepatica entre TC/RM basal i de seguiment.
L’empitjorament del MELD o del CTP es defineix com a un increment de 2 2 punts respecte el basal. Les
variables es mostren en percentatges. CPSE, col-lateral portosistemiques espontanies; CTP, Child-
Turcotte-Pugh; MELD, model for end-stage liver disease; RM, ressonancia magneética; TC, tomografia
computada.

Evolucid radiologica segons intervencid etiologica

De tots els pacients amb cirrosi hepatica relacionada amb I'is d’alcohol o per VHC, 191
es van considerar curats (95 (50%) amb RVS, 90 (47%) abstinents i 6 (3%) amb cirrosi
hepatica mixta amb RVS i abstinents) i 191 no curats (123 (64%) sense RVS, 50 (26%) no
abstinents i 18 (10%) sense RVS i/o no abstinents). No es van trobar diferéncies entre la
distribucié radiologica basal i al seguiment dels pacients curats i no curats (Figura 9). A
lainclusio, el 50% dels pacients curats no tenien col-laterals, el 30% tenien una col-lateral
petita i el 20% gran; al seguiment, la distribucid era del 44%, 32% i 24% respectivament
(p =0.0518). L’evolucié era similar en els pacients no curats (p = 0.1767). Tampoc es van
trobar diferencies quan la prova d’imatge de seguiment s’havia realitzat un minim de 36

mesos després de la basal (Figura 10).
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p 0.0518 p 0.1767
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Figura 9. Canvis radiologics en relacié a una intervencid etiologica, entre TC/RM basal i de seguiment,
en pacients curats (A, n=191) i no curats (B, n=191). Les dades es mostren en percentatges. CPSE,
col-lateral portosistemiques espontanies; TC, tomografia computada; RM, ressonancia magnetica.
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Figura 10. Canvis radiologics en relacié a una intervencié etiologica, entre TC/RM basal i TC/RM de
seguiment realitzada minim 36 mesos després, en pacients curats (A, n=105) i no curats (B, n=87). Les
dades es mostren en percentatges. CPSE, col-lateral portosistemiques espontanies; TC, tomografia
computada; RM, ressonancia magnetica.

No es van trobar diferéncies en comparar per separat pacients amb cirrosi per VHC i

pacients amb cirrosi relacionada amb I'is d’alcohol (Taula 6).
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Canvis radiologics en pacients cirrotics per VHC amb RVS (n=95), %

TC/RM basal TC/RM seguiment P
Sense CPSE 54 46 0.1842
CPSE petites 26 30
CPSE grans 20 24
Canvis radiologics en pacients cirrotics per VHC sense RVS (n=123), %

TC/RM basal TC/RM seguiment P
Sense CPSE 58 54 0.5535
CPSE petites 25 27
CPSE grans 17 19
Canvis radiologics en pacients cirrotics per alcohol - abstinents (n=90), %

TC/RM basal TC/RM seguiment P
Sense CPSE 47 41 0.3901
CPSE petites 32 35
CPSE grans 21 24
Canvis radiologics en pacients cirrotics per alcohol — no abstinents (n=50), %

TC/RM basal TC/RM seguiment P
Sense CPSE 46 40 0.0821
CPSE petites 24 20
CPSE grans 30 40

Taula 6. Canvis radiologics en relacié a una intervencio etiologica, separant pacients amb cirrosi per VHC
i alcohol, entre TC/RM basal i de seguiment. Les variables es presenten com a percentatges. CPSE,
col-laterals portosistemiques espontanies; RM, ressonancia magnética, RVS, resposta viral sostinguda; TC,
tomografia computada; VHC, virus de la hepatitis C.

Diametre col-lateral total i area col-lateral total en pacients curats i no curats.

El diametre col-lateral total va augmentar tan en pacients curats com no curats; no
obstant, aquest augment era molt més significant en els pacients no curats (7.9 [7.1]
mm vs. 12.1 [7.5] mm — augment del 53%, p < 0.001) que en curats (8.6 [8.8] mmvs. 11
[7.7] mm — augment del 28%, p = 0.0261). A més, l'area col-lateral total era
significativament més gran en pacients no curats, comparant les imatges basals amb les
de seguiment (74.3 [88.7] mm? vs. 122.1 [116.4] mm — augment del 64%, p < 0.001),
mentre que els pacients curats van experimentar un augment lleu, no significatiu (102.5

[252.0] mm? vs. 119.8 [142.1] mm?2—augment del 17%, p = 0.5426) (Taula 7).
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Curats Diametre col-lateral P Area col-lateral total, mm2, P
(n=82) total, mm, mitjana (DE) mitjana (DE)

CPSE basal 8.6 (8.8) 0.0261 102.5 (252.0) 0.5426
CPSE seguiment 11.0(7.7) 119.8 (142.1)

No curats Diametre col-lateral P Area col-lateral total, mm, P
(n=76) total, mm, mitjana (DE) mitjana (DE)

CPSE basal 7.9(7.1) <0.001 74.3 (88.7) <0.001
CPSE seguiment 12.1(7.5) 122.1 (116.4)

Taula 7. Canvis radiologics en el diametre i I’area col-lateral total en pacients curats i no curats amb
col-lateral basal i/o en el seguiment. Les variables es mostren com a mitjana (DE). CPSE, col-lateral
portosistéemiques espontanies.

Canvis en la funcid hepatica, analitics i clinics en pacients curats i no curats.

No hi havia diferéncies en la funcié hepatica dels pacients curats i no curats de forma
basal, ni tampoc en la preséncia de factors metabolics concomitants. En el seguiment,
en canvi, els pacients no curats presentaven un CTP més elevat, amb més pacients CTP
C (Taula 8). No hi havia diferencies significatives en el MELD i el MELD-sodi (MELD-Na).
De forma basal, ambdds grups havien experimentat la mateixa ratio de complicacions,
excepte CHC que era més freqiient en no curats. Durant el seguiment, els pacients no

curats presentaven més risc de descompensacio i pitjors parametres analitics.

Caracteristica Total Curats No curats P
(n=382) (n=191) (n=191)
Edat, anys, mitjana (DE) 60 (11) 59 (11) 62 (12) 0.177
Homes, % 70 75 65 0.036
Factors metabolics, %
Diabetis 27 28 27 0.731
Hipertensio 35 37 32 0.282
Sobrepeés 68 69 67 0.676
Obesitat 24 27 21 0.232
Temps entre TC/RM?, mesos, 49 (30) 58 (30) 41 (27) <0.001
mediana (RI)
Temps de seguiment®, mesos, 63 (32) 69 (31) 58 (32) <0.001

mediana (RI)
Parametres basals

MELD, mediana (RI) 10 (4) 10 (4) 10 (5) 0.6083
MELD-Na, mediana (RI) 11 (5) 11 (5) 11 (6) 0.5513
CTP, mediana (RI) 6(2) 6(2) 6(2) 0.5652
CTP, %
A 66 68 65 0.527
B 34 32 35
Descompensacions previes, %
HGI 13 15 11 0.168
EH 12 14 10 0.275
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Ascites 32 34 30 0.416
CHC 14 10 19 0.025
Parametres en el seguiment®
MELD, mediana (RI) 10 (6) 10 (6) 10(7) 0.4531
MELD-Na, mediana (RI) 11 (8) 10 (6) 11 (11) 0.1772
CTP, mediana (RI) 6(3) 6(2) 6 (4) <0.001
CTP, distribucid, %
A 59 66 51 0.003
B 29 27 32
C 12 7 17
Analitica seguiment?, mitjana (DE)
Hemoglobina, g/dL 12.6 (2.5) 12.7 (2.5) 12.5(2.6) 0.3342
Plaquetes, x1000/mm3 116 (65) 116 (67) 115 (62) 0.8516
Creatinina, mg/dL 1.05 (0.80) 1.08 (0.89) 1.02 (0.70) | 0.5187
Bilirrubina, mg/dL 2.04 (3.26) 1.67 (2.59) 2.41(3.79) | 0.0275
INR 1.27 (0.37) 1.25(0.38) 1.30(0.37) | 0.1835
Albumina, g/dL 3.6 (0.7) 3.7 (0.7) 3.5(0.8) <0.001
Descompensacions durant el seguiment®, %
HGI 13 12 14 0.544
EH 18 14 23 0.034
Ascites 20 14 27 0.002
Infeccions' 18 13 23 0.007
CHC 2 3 2 0.312

Taula 8. Caracteristiques basals i en el seguiment dels pacients curats i no curats. El sobrepes es defineix
per un IMC > 25 i I'obesitat per un IMC > 30. Les variables continues es presenten com a mitjana (DE) o
mediana (RI) i les variables categoriques com a percentatges. CHC, carcinoma hepatocel-lular; CTP, Child-
Turcotte-Pugh; EH, encefalopatia hepatica; HGI, hemorragia gastrointestinal; INR, International
normalized ratio; MELD, model for end-stage liver disease; MELD-Na, model for end-stage liver disease
sodi. *Temps entre la TC/RM basal i de seguiment. °Temps entre la TC/RM basal i I'tltim dia de seguiment.
°El MELD, MELD-Na i CTP es van calcular segons la situacio clinica i I'analitica més properes a la TC/RM de
seguiment. %Els parametres analitics en el seguiment corresponen a I'analitica més propera a la TC/RM de
seguiment. ¢Les descompensacions es van recollir fins al final del seguiment. fInclou PBE i altres infeccions.

També vam comparar la diferencies intragrup. Els pacients curats es van mantenir
estables o inclus van experimentar una milloria de la funcié hepatica, encara que no
significativa, mentre que els no curats van mostrar un empitjorament significatiu del
CTP, el MELD i el MELD-Na (Taula 9). Hi va haver pacients curats i no curats que van

progressar a CTP C, pero aix0 va ser notablement més alt en pacients no curats.

Caracteristica Inclusié Seguiment® P
Curats MELD, mediana (RI) 10 (4) 10 (6) 0.0710
(n=191) MELD-Na, mediana (RI) 11 (5) 10 (6) 0.7784
CTP, mediana (RI) 6 (2) 6 (2) 0.0580
CTP, distribucio, %
A 68 66 0.0017
B 32 27
C - 7
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No curats MELD, mediana (RI) 10 (5) 11 (8) <0.001
(n=191) MELD-Na, mediana (RI) 11 (6) 11 (11) <0.001
CTP, mediana (RI) 6 (2) 6 (4) <0.001
CTP, distribucid, %
A 65 51 <0.001
B 35 32
C - 17

Taula 9. Canvis en la funcié hepatica en pacients curats i no curats entre la inclusié i el seguiment. Les
variables continues es presenten com a mediana (RI) i les variables categoriques com a percentatges. CTP,
Child-Turcotte-Pugh; MELD, model for end-stage liver disease; MELD-Na, model for end-stage liver
disease sodi. ?El MELD, MELD-Na i CTP es van calcular segons la situacio clinica i I'analitica més properes
ala TC/RM de seguiment.

Supervivencia en pacients curats i no curats.

La supervivencia lliure de trasplantament va ser significativament major en els pacients
curats en comparacié amb el grup no curat (Figura 11). Al final del seguiment, s’havien
mort 128 pacients (34% curats i 66% no curats) i 43 havien rebut un TH (53% curats i
47% no curats). Ajustant la intervencié etioldogica com una variable dependent del
temps, la hazard ratio (HR) per a mort/TH era 1.37 (95% interval de confiancga (IC), 1.01-

1.88, p = 0.0432) en pacients no curats respecte pacients curats.
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Figura 11. Probabilitat de supervivéncia lliure de trasplantament en pacients curats i no curats utilitzant
una corba de supervivéncia de Kaplan-Meier modificada d’acord al métode de Simon-Makuch. Prova de
rang logaritmic: p = 0.044. El métode Simon-Makuch explica un canvi en |'estat d'exposicio al llarg del
temps. Per tant, el nombre de pacients curats augmenta a mesura que els pacients cirrotics per VHC reben
tractament, mentre el de no curats disminueix. En aquest enfocament, 101 pacients ja comencen com a
pacients curats (90 pacients amb cirrosi per alcohol que se suposen abstinents des de la inclusié, 10
pacients amb cirrosi per VHC que ja havien rebut tractament a la inclusid, i 1 pacient amb ambdos).
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La taula 10 recull la situacié al final del seguiment en pacients curats i no curats.

Situacio al final del seguiment, % Total Curats No curats P
(n=382) (n=191) (n=191)
Exitus 34 23 44 <0.001
Vius? 49 69 39 <0.001
TH 11 12 10 0.627
TIPS 3 5 2 0.158
CHC® 3 1 4 0.055

Taula 10. Situacio al final del seguiment en pacients curats i no curats. Les variables es presenten com a
percentatges. CHC, carcinoma hepatocel-lular; TIPS, transjugular intrahepatic portosystemic shunt; TH,
trasplantament hepatic. 2Vius sense TH, TIPS, o CHC fora de Milan. °CHC fora de Milan.

6.2 Estudi 2

Dels 484 pacients inclosos en el primer estudi,* (299 de I'H. Vall d’"Hebron i 185 de I'H.
Ramédn y Cajal), se’n van incloure 217 (145 i 72 pacients de cada centre respectivament),
gue tenien una FGDS realitzada dins dels 6 mesos previs o posteriors a la realitzacio de
la TC abdominal (Figura 12), un cop exclosos els pacients sotmesos a un TH o un TIPS o
que haguessin desenvolupat un CHC fora de Milan abans de I’endoscopia. Tampoc no es

van incloure els pacients amb lligadura prévia o estudiats amb una RM.

Dels 217 pacients, I'observador 1 va incloure 118 estudis (54%), I'observador 2 112 (52%)
i el tercer 95 (44%). Només 63 pacients (29%) tenien una TC abdominal considerada apta

per tots tres observadors (Figura 12).

Inclosos en el primer estudi amb TC o RM:
484 pacients
(299 H. Vall d’'Hebron i 185 H. Ramén y Cajal)

Exclusid: 267 pacients
-No FGDS en els 6 mesos previs o posteriors
o -TH, CHC fora de Milan o TIPS
-Lligadura prévia
-Estudiats amb RM

k J
Candidats a participar:

217 pacients
Exclusid: pacients que cada observador wva
»| considerar no valorables
v x ¥
Observador 1: Observador 2: Observador 3:
118 pacients 112 pacients 95 pacients
(54%) (52%) (44%)

4
Valorables pels 3 observadors:

63 pacients (29%)

Figura 12. Diagrama de flux dels participants inclosos en I'estudi 2. CHC, carcinoma hepatocel-lular;
FGDS, fibrogastroduodenoscopia; TC, tomografia computada; TH, trasplantament hepatic; TIPS,
transjugular intrahepatic portosystemic shunt; RM, ressonancia magnética.
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La prevalencga global de VE en I'endoscopia va ser del 68% (147/217), sent el 52%
d’aquestes grans (76/147).

Es va fer una primera comparacioé de la capacitat de detectar VE de cada observador en
comparaciéo amb la FGDS (Taula 11), revelant una sensibilitat del 75%, el 98% i el 86%
respectivament. Posteriorment vam aplicar criteris de mida (3, 4 i 5 mm), objectivant un
increment de I'especificitat i el VPP en els tres observadors, a expenses d’una disminucié

progressiva de la sensibilitat i el VPN.

Criteri Observador 1 Observador 2 Observador 3
(n=118) (n=112) (n=95)
Sensibilitat (%)
Qualsevol mida 75 (65/87) 98 (80/82) 86 (55/64)
23 mm 62 (54/87) 66 (54/82) 58 (37/64)
24 mm 51 (44/87) 54 (44/82) 41 (26/64)
25 mm 39 (34/87) 31 (25/82) 31 (20/64)
Especificitat (%)
Qualsevol mida 65 (20/31) 27 (8/30) 58 (18/31)
23 mm 87 (27/31) 77 (23/30) 77 (24/31)
24 mm 94 (29/31) 90 (27/30) 94 (29/31)
25 mm 100 (31/31) 100 (30/30) 97 (30/31)
VPP (%)
Qualsevol mida 86 (65/76) 78 (80/102) 81 (55/68)
>3 mm 93 (54/58) 89 (54/61) 84 (37/44)
>4 mm 96 (44/46) 94 (44/47) 93 (26/28)
>5mm 100 (34/34) 100 (25/25) 95 (20/21)
VPN (%)
Qualsevol mida 48 (20/42) 80 (8/10) 67 (18/27)
>3 mm 45 (27/60) 45 (23/51) 47 (24/51)
>4 mm 40 (29/72) 42 (27/65) 43 (29/67)
>5mm 37 (31/84) 35 (30/87) 41 (30/74)

Taula 11. Sensitivitat, especificitat, valor predictiu positiu i valor predictiu negatiu de la TC per detectar
qualsevol VE en endoscopia. Els resultats estan expressats en percentatges, les dades entre paréntesi sén
el nimero de pacients. VPP, valor predictiu positiu; VPN, valor predictiu negatiu.

Vam fer un segon analisi comparant la capacitat de detectar VE grans evidenciades en
I’endoscopia (Taula 12). Per VE de qualsevol mida detectades per TC, s’evidenciava una
elevada sensibilitat i VPN. Per VE de major mida detectades per TC (> 4 i especialment >

5 mm) s’objectivava una elevada especificitat.
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Criteri Observador 1 Observador 2 Observador 3
(n=118) (n=112) (n=95)
Sensibilitat (%)
Qualsevol mida 87 (40/46) 100 (45/45) 86 (33/38)
>3 mm 85 (39/46) 96 (43/45) 66 (25/38)
24 mm 70 (32/46) 82 (37/45) 47 (18/38)
>5mm 61 (28/46) 51 (23/45) 40 (15/38)
Especificitat (%)
Qualsevol mida 50 (36/72) 15 (10/67) 39 (22/57)
>3 mm 74 (53/72) 73 (49/67) 67 (38/57)
>4 mm 81 (58/72) 85 (57/67) 83 (47/57)
>5mm 92 (66/72) 97 (65/67) 90 (51/57)
VPP (%)
Qualsevol mida 53 (40/76) 44 (45/102) 49 (33/68)
>3 mm 67 (39/58) 71 (43/61) 57 (25/44)
>4 mm 70 (32/46) 79 (37/47) 64 (18/28)
>5mm 82 (28/34) 92 (23/25) 71 (15/21)
VPN (%)
Qualsevol mida 86 (36/42) 100 (10/10) 82 (22/27)
>3 mm 88 (53/60) 96 (49/51) 75 (38/51)
>4 mm 81 (58/72) 88 (57/65) 70 (47/67)
>25mm 79 (66/84) 75 (65/87) 69 (51/74)

Taula 12. Sensitivitat, especificitat, valor predictiu positiu i valor predictiu negatiu de la TC per detectar
VE grans en endoscopia. Els resultats estan expressats en percentatges, les dades entre parentesi son el
nuimero de pacients. VPP, valor predictiu positiu; VPN, valor predictiu negatiu.

L’area sota la corba ROC per la preséncia/abséncia de VE en I'endoscopia, per VE de
qualsevol mida en la TC, va ser del 0.696 (95% IC, 0.603-0.776) per I'observador 1
(n=118), del 0.621 (95% IC, 0.529-0.715) per I'observador 2 (n=112), i del 0.720 (95% IC,
0.614-0.804) per I'observador 3 (n=95). L’area sota la corba ROC per la preséncia de VE
grans va ser del 0.685 (95% IC, 0.595-0.769) per I'observador 1, del 0.575 (95% IC, 0.475-
0.665) per I'observador 2, i del 0.627 (95% IC, 0.526-0.728) per I'observador 3.

Hi va haver una correlacid significativa entre el diametre mesurat per TC i el grau
endoscopic pels tres observadors (correlacié de rang de Spearman p = 0.59, 0.72 i 0.48

per als observadors 1, 2 i 3 respectivament; p < 0.001 en tots els casos).

La concordanca entre els 3 observadors, incloent només aquelles TC que havien sigut
considerades adequades pels tres observadors (n=63), va ser moderada per VE de
qualsevol mida detectades per TC (k= 0.56) o VE de > 5 mm (k = 0.47), i bona pels punts
de tall intermedis de 3 i 4 mm (k = 0.65 i 0.68 respectivament) (p < 0.001 en tots els

casos). La concordanga entre cada observador i la FGDS, analitzant les TC aptes per cada
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observador, va ser baixa (k =0.35,0.31i0.46 per als observadors 1, 2 i 3 respectivament;
p < 0.001 en tots els casos). La concordanca entre observadors i la FGDS analitzant
només aquelles TC aptes pels tres va ser moderada (k = 0.50, 0.57 i 0.72 per als
observadors 1, 2 i 3 respectivament; p < 0.001 en tots els casos). No vam poder analitzar
diferencies intraobservador perque les TC abdominals van ser revisades Unicament una
vegada per cada observador, aixi com tampoc diferéncies entre endoscopistes, ja que
en el nostre centre no es guarden les imatges de les exploracions endoscopiques i no es

van poder re-avaluar.
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7. DISCUSSIO

7.1 Estudi 1

En I'estudi previ de Baveno VI-SPSS,* els resultats van evidenciar una major prevalenca
de CPSE en pacients amb patologia hepatica més avancada, aixi com la relacié entre la
presencia de col-laterals i un pitjor pronostic, especialment en pacients amb bona funcié
hepatica. El nostre estudi revela la mateixa tendéncia cap a una progressio radiologica
paral-lelament a un empitjorament de la funcié hepatica. L’aspecte més rellevant és que
es demostra per primera vegada que una intervencio etiologica, definida com el
tractament amb antivirals orals en pacients amb cirrosi per VHC i/o I'abstinéncia en
pacients amb cirrosi relacionada amb I'alcohol, no es tradueix en canvis significatius en

relacio a les col-laterals.

Globalment, la cohort de I'estudi va presentar un empitjorament de la funcié hepatica,
i aguest es va acompanyar d'una progressié radiologica, amb més pacients amb
col-laterals al seguiment que a la inclusié. Aguesta progressid era significativa en
pacients amb empitjorament del MELD i el CTP. El diametre i I'area col-lateral total

també van augmentar.

En relacid a les subpoblacions de pacients curats i no curats, els primers van presentar
menys complicacions hepatiques durant el seguiment. A més, tot i que de forma basal
ambdds grups eren equiparables en funcié hepatica, els pacients no curats van
experimentar un empitjorament significatiu durant el seguiment, mentre que els
pacients curats tenien millors parametres de sintesi (bilirubina, albdmina). El més
rellevant és que els pacients curats tenien més supervivencia lliure de trasplantament. |
no obstant aix0d, aquest augment de la supervivéncia no es va traduir en una milloria
radiologica substancial: de fet, ambdds grups tenien una pitjor distribucié al seguiment
(més pacients presentaven col-laterals, grans o petites) que a la inclusid. Per altra bada,
tenint en compte que aquesta distribucid només considera la col-lateral de major mida,
i la prevalenca de més d’una col-lateral és elevada,**3 vam comparar el diametre i I'area
col-lateral total en aquests subgrups. El diametre va augmentar en ambdds, tot i que
I'increment va ser molt més significatiu en els pacients no curats (53% en no curats [p <

0.001] vs. 28% els curats [p = 0.0261]). En canvi, I'area va augmentar de forma
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significativa només en els pacients no curats (augment del 64% en no curats [p < 0.001]

vs. 17% en pacients curats [p = 0.5426]).

S’ha demostrat que els pacients amb cirrosi hepatica per VHC tractats amb nous
antivirals orals que assoleixen una RVS experimenten una milloria de la funcié hepatica
i disminucié de la HTP,16119 j en conseqiiéncia menys descompensacions hepatiques i
millor pronostic.t?%122 No obstant, també s’ha evidenciat en molts estudis que en
pacient amb HPCS pre-tractament, tot i que el GPVH disminueix, la HPCS persisteix en
molts casos,??312% i en pacients amb GPVH alts pre-tractament pot inclis empitjorar.1?®
En altres estudis s’ha objectivat que en pacients amb VGE pre-tractament, aquestes no
desapareixien ni disminueixen de mida tot i una eradicacid exitosa,*?’ tot i que si que
disminueix la incidéncia de VGE de novo.'?®12° Per tan, si la PP elevada persisteix després

del tractament tot i assolir una RVS, es podria esperar que també ho fessin les CPSE.

L’evolucié de les CPSE després de I'eradicacié del VHC ja ha sigut avaluada en alguns
estudis. En un estudi de Kotanki, et al.’3° es va evidenciar que en pacients amb cirrosi
per VHC i col-laterals pre-tractament, tot i que el tractament s’associava a una milloria
del CTP i a una disminucié del GPVH, no hi havia diferéncies en el diametre de les
col-laterals en el seguiment. Altres estudis han evidenciat que la presencia de col-laterals
pre-tractament és un factor de mal pronostic, associat a una menor milloria de la funcié

hepatica,'3%132 j a progressid de les VGE i més incidéncia d’EH,*33 tot i assolir una RVS.

En relacid a I'alcohol, estudis previs han evidenciat que I'abstinéncia s’associa a menys
risc de descompensacié i mortalitat,’3*!35 aixi com a una disminucié de la PP,136-139 tan
en pacients amb cirrosi hepatica compensada com descompensada.’*® En un estudi
recent en pacients amb HPCS i HTP d'alt risc (GPVH 220 mmHg), es va demostrar que
I'abstinéncia s’associava a una reduccid significativa del risc de descompensacid
hepatica.’*! En un altre estudi amb pacients amb cirrosi relacionada amb I'alcohol i/o
virus de I’hepatitis B (VHB) o VHC, els pacients abstinents i amb tractament antiviral eren
els que tenien menor risc d'HCC i HV.1*? Fins ara, pero, no s’havien publicat estudis sobre

I’efecte de I'abstinéncia especificament en I'evolucié de les CPSE.

Finalment, en la nostra practica clinica diaria, ens trobem amb altres escenaris en els

quals, tot i evidenciar-se una milloria o inclus desaparicié de la HTP, les CPSE
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persisteixen. Una d’aquestes situacions és després de la col-locacié d’un TIPS, en quée
diversos estudis han evidenciat que fins a un ter¢ de les col-laterals persisteixen
obertes,’®7? destacant la necessitat de valorar embolitzar les CPSE grans de forma
concomitant al procediment. També poden persistir després d’un TH,3*7¢ i de forma
analoga a la col-locacié d’un TIPS, es recomana valorar lligar intraoperatoriament les

col-laterals grans.8182

En resum, aquest estudi demostra que la prevalenca de CPSE augmenta amb el temps,
alhora que empitjora la funcié hepatica. Els pacients cirrotics sotmesos a tractament
amb antivirals orals pel VHC i/o abstinéncia alcoholica, tot i experimentar menys
complicacions, menys deteriorament de la funcid hepatica, i millor supervivéncia,
experimenten paradoxalment una progressié radiologica, tot i que aquesta sembla estar
atenuada. Per tan, tot i una intervencid etiologica eficag, encara es poden produir

complicacions relacionades amb la presencia de col-laterals.

7.2 Estudi 2

En investigacions préevies s’havia proposat que, en detectar o excloure la preséncia de
VE per TC abdominal, es podia evitar la realitzacié d’una FGDS per al cribratge de VE.
Alguns estudis, alternativament, proposaven que servis per identificar pacients amb alt
risc d’hemorragia, que podrien ser candidats a una FGDS per a tractament
profilactic.1%%1% Actualment, aquest enfocament podria haver quedat obsolet, ja que la
indicacid per iniciar BBNS vindria donada per la presencia d’"HPCS amb I'objectiu de
prevenir la descompensacio de la cirrosi.#® No obstant, aquest plantejament també té

limitacions.

Els nostres resultats van revelar una elevada sensibilitat (75-98%) de la TC per detectar
VE, per0 una baixa especificitat (27-65%). Establint diferents punts de tall radiologics,
I’especificitat millorava (77-87%, 90-94% i 97-100% per a un punt de tall de 3,415 mm
respectivament), aixi com el VPP (84-93%, 93-96% i 95-100%, respectivament, pels
mateixos punts de tall) a expenses d’una disminucid progressiva de la sensibilitat. Els
resultats eren similars per VE grans (sensibilitat 86-100% i especificitat 15-50%, que

també augmentava amb punts de tall més estrictes, sent del 92-97% per un punt de tall
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de 5 mm). Estudis previs han evidenciat resultats heterogenis. En I’estudi de Kim, et al.*°
utilitzant un punt de tall de 3 mm per diferenciar entre varices petites i grans en la TC,
es va obtenir una sensitivitat del 92% i una especificitat del 84%, amb un VPN del 98%.
En I'estudi de Perri, et al.’> amb un punt de tall de 5 mm per classificar varices grans a la
TC, la sensitivitat obtinguda fou més baixa (56-66%), pero I'especificitat era del 87-92%.
En 'estudi de Yu, et al.>* 'endoscopia va detectar 26 casos de VE d’alt risc; d’aquests,
tots excepte 2 van ser evidenciats radiologicament amb un punt de tall de 2 mm. En
I’estudi de Lipp, et al.”® la sensibilitat i I'especificitat globals van ser del 58-89% i del 68-
82%, respectivament, augmentant-se fins a un 65-100% i un 97-100% quan s’analitzaven
les VE grans aplicant un punt de tall de 4 mm; la capacitat per detectar VE de la RM va
ser significativament inferior. També en I'estudi de Karatzas, et al.1% |a sensibilitat de la
TC per detectar VE fou del 86%, incrementant-se al 100% per VE grans utilitzant un punt
de tall de 5 mm, amb una especificitat del 57%. En canvi en la revisié d’Elalfy, et al.*®
amb 124 pacients amb cirrosi hepatica per VHC, amb una sensibilitat del 95% i una
especificitat del 92% per a la deteccié de VE, aquestes eren considerablement menors

quan es tractava de VE d’alt risc.

L’area sota la corba ROC per la preséncia/abséncia de VE va ser del 0.696, 0.621 i 0.720
per I'observador 1, 2 i 3 respectivament; I’AUC per la deteccié de VE grans va ser menor
pels tres observadors (0.685, 0.575, 0.627 respectivament). Alguns estudis han obtingut
resultats similars,°%19 perd la majoria han obtingut arees sota la corba ROC > 0.8 i
alguns practicament de 1.87-°0,94,97,98,101,102 Fh |’estudi de Kim, et al.%? es va estudiar I’AUC
tan de radiolegs com d’endoscopistes, per a la deteccié de VE (AUC = 0.784-0.868) i de
VE d’alt risc (AUC = 0.900-0.914). En 'estudi de Zhu, et al.'% centrat en la capacitat de
la TC de detectar varices gastriques (VG), ’AUC va ser del 0.809-0.835.

També vam evidenciar una correlacié significativa entre el diametre maxim mesurat per
TC i el grau endoscopic (VE absents, petites o grans) pels tres observadors, amb una
correlacié de rang de Spearman p = 0.59, 0.72 i 0.48 per als observadors 1, 2 i 3
respectivament; p < 0.001 en tots els casos. En I'estudi de Kim, et al.*° també es va
obtenir una correlacié significativa entre el diametre maxim de les VE per TC i el grau
endoscopic (p = 0.56-0.58), i resultats similars es van evidenciar en I’estudi de Yu, et al.**

(p =0.47-0.67). Altres estudis van obtenir una correlacié major, perdo mesurada entre el
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grau per TC i el grau endoscopic.89°” També s’ha identificat una correlacié significativa

entre el grau o el diametre radiologics i la preséncia de punts vermells en I’endoscopia.®”

Vam obtenir una concordanca entre els 3 observadors moderada per VE de qualsevol
mida detectades per TC (k = 0.56) o VE de 5 mm (k = 0.47), i bona pels punts de tall
intermedis de 3 i 4 mm (k = 0.65 i 0.68 respectivament). La concordanca entre
observadors i endoscopistes va ser acceptable (k = 0.50, 0.57 i 0.72 per als observadors
1, 2 i 3 respectivament). En estudis previs els resultats han sigut molt heterogenis. En
I'estudi de Kim, et al.?° la concordanca entre endoscopistes va ser gairebé perfecta (k =
0.83), igual que entre radiolegs (k = 0.76-0.80 intraobservador i 0.76-0.82
interobservador), pero entre radiolegs i endoscopistes va ser moderada (k = 0.61-0.71).
En I'estudi de Kim, et al.*® la concordanca intraobservador per a la deteccié de VE va ser
del 0.61. En I'estudi de Somsouk, et al.’® es va obtenir una bona concordanca entre els
2 radiodlegs en relacid al diametre maxim de la VE, mentre que Yu, et al.>* van observar
una adequada concordanca entre observadors tan per la deteccié de VE com pel
diametre. En I'estudi de Cansu, et al.?” la concordanca entre radiolegs va ser més elevada
(k = 0.86) en el grup de pacients sotmesos a TC amb injeccié de pols efervescent, pero
del 0.29 en el grup convencional. Finalment, I'estudi de Zhu, et al.1% va evidenciar una
concordanca moderada entre la TC i I'endoscopia per detectar VG pero bona per
detectar VG grans que requerissin tractament, igual que entre radiolegs per identificar

la presencia o abséncia de VG.

Es important mencionar que dels 217 pacients inclosos, els observadors van considerar
que les imatges eren adequades per a la valoracié de VE en aproximadament la meitat
dels casos, i només una tercera part va ser considerada apta pels tres. Aixd contrasta
amb la majoria d’estudis previs, que no fan cap al-lusié a la qualitat de les imatges.
Només en I'estudi de Manchec, et al.1%2 es menciona que només es van incloure aquells
examens que, segons els observadors, tenien una adequada fase venosa portal, i en
I'estudi de Lipp, et al. els observadors van desestimar un 29% i un 15% de les TC

respectivament.

En resum, els nostres resultats suggereixen que la TC abdominal podria tenir un paper
en el cribratge de VE. Varices de 4 mm o més mesurades per TC es correlacionen amb la

presencia de varices en la FGDS, amb una elevada especificitat i VPP, establint aixi la
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indicacié d’iniciar tractament amb BBNS, sense requerir la realitzacio d’un estudi

endoscopic, en pacients als quals no es poden aplicar els criteris de Baveno VII.

7.3 Breu discussio global de tota la recerca

Les técniques d’'imatge com la TC i la RM abdominal sén claus en el moment del
diagnostic en pacients amb cirrosi hepatica i durant tot el seguiment. La seva aplicacio
és essencial per identificar lesions compatibles amb CHC, permetent un tractament
preco¢ i una milloria de la supervivencia global, pero també quan es produeixen
complicacions relacionades amb la HTP. L’aparicid de vasos col-laterals en pacients
cirrotics esta directament relacionada amb la presencia d’HTP; per tant, aquestes
mateixes proves d’'imatge, realitzades per exemple quan els pacients desenvolupen un
episodi d’ascites o HV, es poden utilitzar per caracteritzar tot tipus de col-laterals, tan

CPSE con VE.

7.4 Limitacions

Els dos estudis son retrospectius, i aix0 pot conduir a biaixos en la recollida de dades.

En el primer estudi, no es va definir un protocol sistematic per a la revisié de les imatges
de TC o RM; no obstant, aquestes van ser revisades majoritariament per radiolegs
experts en malalties hepatiques. En relacié a I'alcohol, vam basar I'abstinéncia en la
informacid present en la historia clinica i vam assumir que era constant durant tot el
seguiment. Una altra limitacio va ser el temps transcorregut entre la prova d’imatge
basal i la de seguiment, que és significativament superior en els pacients curats, degut a
una major supervivéncia. Finalment, en incloure només pacients amb TC o RM,
probablement van quedar exclosos pacients asimptomatics amb ecografia semestral per

al cribratge de CHC i pacients amb malaltia renal cronica.

Referent al segon estudi, no hi ha cap protocol estandard per a la classificacié radiologica
de les VE en la TC, i si bé nosaltres vam definir el nostre propi protocol, les imatges no
les van revisar radiolegs; no obstant, van ser revisades per hepatolegs entrenats. Una de

les principals limitacions és I'is de la FGDS com a metode de referencia, donada la baixa
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concordanca entre endoscopistes.®1%107 No vam poder calcular la concordanca
interobservador ni entre endoscopistes per manca de dades. Una altra limitacio era el
temps transcorregut entre la TC i I’'endoscopia, que no permet excloure certa progressio
o regressid de la malaltia. Una correlacié entre la classificacio radiologica i I'evolucio
clinica (per exemple prediccié d’hemorragia) o la funcié hepatica (CTP o MELD) hauria

sigut interessant.
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8. CONCLUSIONS

- En pacients amb cirrosi hepatica, la prevalenca i mida de les CPSE augmenta amb el
temps, juntament amb el deteriorament de la funcié hepatica.

- L'eradicacié del VHC i l'abstinéncia d'alcohol milloren la funcié hepatica, la
hipertensié portal i I'evolucio clinica, perd aquesta millora no es correlaciona amb
canvis en la distribucié de CPSE.

- Les CPSE persisteixen després de I’eradicacid del VHC o l'abstinéncia d'alcohol, pero
la progressio es veu disminuida.

- LaTC abdominal és una tecnica prometedora per al cribratge de varices en pacients
amb cirrosi hepatica.

- VE de 4 mm o més mesurades per TC abdominal es correlacionen amb la preséncia
de VE en la FGDS.

- Enels pacients en els quals no es poden aplicar altres criteris no invasius, la deteccid

de VE per TC abdominal podria servir per iniciar tractament sense FGDS de cribratge.
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9. LINIES DE FUTUR

La prevalenca de CPSE augmenta amb el temps i ho fa de forma paral-lela a
I’empitjorament de la funcid hepatica. La puntuacié de MELD, utilitzada per prioritzar
pacients en llista de TH, té moltes limitacions i no sempre reflecteix la severitat de la
malaltia hepatica. Els proxims estudis podrien avaluar la possibilitat d’incloure la
presencia de CPSE en la puntuacié de MELD, i si aixd milloraria la seva capacitat

prondstica, com alguns autors ja han proposat.?

Per altra banda, hem constatat que els pacients cirrotics sotmesos a intervencions
etiologiques com I'abstinéncia alcoholica o el tractament del VHC presenten una millor
funcid hepatica i supervivencia, pero aixo no es tradueixen en una milloria radiologica.
Seria interessant investigar si els pacients amb cirrosi hepatica per altres etiologies

tributaries de tractament experimenten la mateixa evolucié.

En relacid a I'Gs de la TC abdominal per identificar la preséncia de VGE, la majoria
d’estudis sén transversals i se centren en la seva capacitat diagnostica. De cara a futures
investigacions seria interessant estudiar el possible paper predictiu dels signes

indirectes d’"HTP identificats per técniques d’imatge.
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decompensation and lower transplant-free survival compared to cured patients (n = 191). However, no differences were
observed regarding SPSS distribution at inclusion and at follow-up, with both groups showing a trend to worsening. Total
shunt diameter increased more in non-cured (52%) than in cured patients (28%). However, total shunt area (TSA) significantly
increased only in non-cured patients (74 to 122 mm?, p <0.001).

Conclusions: The presence of SPSS in cirrhosis increases over time and parallels liver function deterioration. Aetiological
intervention in these patients reduces liver-related complications, but SPSS persist although progression is decreased.
Impact and implications: There is no information regarding the evolution of spontaneous portosystemic shunts (SPSS)
during the course of cirrhosis, and especially after disease regression with aetiological interventions, such as HCV treatment
with direct-acting antivirals or alcohol abstinence. These results are relevant for clinicians dealing with patients with cirrhosis
and portal hypertension because they have important implications for the management of cirrhosis with SPSS after disease
regression. From a practical point of view, physicians should be aware that in advanced cirrhosis with portal hypertension,
after aetiological intervention, SPSS mostly persist despite liver function improvement, and complications related to SPSS may
still develop.

© 2023 The Authors. Published by Elsevier B.V. on behalf of European Association for the Study of the Liver (EASL). This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Portal hypertension (PH) is the main consequence of cirrhosis
and is responsible for its most severe complications, including
ascites, variceal bleeding, and hepatic encephalopathy (HE).!
Another consequence of PH is the formation of spontaneous
portosystemic shunts (SPSS), which are collateral blood vessels
that form communications between the portal or splanchnic
venous system and the systemic venous system, in an attempt to
decompress the portal circulation.? However, SPSS are insuffi-
cient to significantly lower portal pressure. Furthermore, they
contribute to increase splanchnic blood flow, worsening PH, and
decrease hepatocyte perfusion, contributing to liver insufficiency
and liver function deterioration.

The previous multicentre study performed by the Baveno VI-
SPSS group® with data from 1,729 patients showed a high
prevalence of SPSS in patients with cirrhosis. Large-SPSS (L-SPSS-
diameter >8 mm) were identified in 28% of patients and
small-SPSS (S-SPSS) in 32%. SPSS increased as liver function
deteriorated and they were associated with PH-related compli-
cations. HE was more common in patients with SPSS irrespective
of liver function. However, SPSS were related to other hepatic
complications and transplant-free survival only in the subgroup
of patients with low model for end-stage liver disease (MELD)
scores or Child-Pugh class A.

In a subsequent study performed by Praktiknjo et al,’
including patients with SPSS from the same cohort, a high total
shunt area (TSA), defined as a TSA >83 mm?, corresponding to a
single shunt of approximately 10 mm diameter, was associated
with more complications and mortality. All these findings
suggest that the identification and size of SPSS could be a
prognostic marker of cirrhosis.

The Baveno VI-SPSS study reported only cross-sectional
clinical and imaging data. Cirrhosis is a progressive disease in
many patients, but different interventions might also change its
course. Radiological changes and their relationship with the
evolution of the disease have not been evaluated in a longitu-
dinal study. The influence of alcohol abstinence and direct-acting
antivirals (DAAs) against HCV has not been assessed either.
Therefore, aetiological interventions provide a unique opportu-
nity to study dynamic changes in liver function, portal hyper-
tension and SPSS. Lens et al.” found that after achieving sustained
viral response (SVR) with DAAs, patients with HCV-related
cirrhosis achieved a reduction in hepatic venous pressure
gradient (HVPG), but clinically significant portal hypertension

(CSPH, HVPG 210 mmHg) persisted in most patients. The effect
that treatment has on SPSS is still to be determined.

The main objective of the study was to evaluate morpholog-
ical changes in SPSS over time and their relationship with liver
function, portal hypertension and clinical outcomes. Based on
this objective, special attention was dedicated to elucidating the
influence of aetiological interventions (alcohol abstinence and
DAAs for HCV) on SPSS.

Patients and methods

A retrospective study, prolonging the follow-up of the Baveno VI-
SPSS study, was performed, consisting of a second cross-
sectional analysis of the cohort to collect new clinical and
radiological information. From the initial group of 14 partici-
pating centres, 13 were able to collaborate in this follow-up
study. Data on clinical outcomes were obtained from medical
records in every centre. Information was anonymous for the
entire length of the study. Data was collected in all centres from
January 2020 to December 2021 and a RedCap database was used
for data registration. The protocol conformed to the Declaration
of Helsinki and was approved by the local ethics committee of
each participating centre.

Study cohort and data collection

All patients with cirrhosis included in the previous study with
Child-Pugh class A or B, or MELD score <14 if Child-Pugh was not
available, were considered as candidates to participate. The
imaging (contrast-enhanced abdominal computed tomography
[CT] or MRI) reviewed in the previous study was considered as the
basal test. Therefore, a second CT/MRI performed at least 12
months after the basal one was necessary for patient inclusion.
Patients with worse liver function (Child-Pugh C and MELD >14)
were excluded because of low expected 1-year survival. Patients
included in the initial study who had died, received a liver trans-
plant (LT), developed hepatocellular carcinoma (HCC) beyond
Milan criteria or had undergone a transjugular intrahepatic por-
tosystemic shunt (TIPS) procedure during the first 12 months after
the baseline imaging test were excluded. If more than one CT/MRI
scan was available during follow-up, the last CT/MRI was consid-
ered. Only CT-CT or MRI-MRI comparisons were analysed. Follow-
up CT or MRI was compared with the test performed at inclusion:
radiological changes over time were studied and correlated with
liver function and complications of cirrhosis.
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Radiological data and definitions

SPSS were considered as spontaneous communications between
the portal venous system or splanchnic veins and the systemic
venous system, excluding gastroesophageal varices. SPSS were
divided between large and small according to its maximum
diameter, with a cut-off of 8 mm. This cut-off was already chosen
for the Baveno VI-SPSS study, because it was the size of the
smallest symptomatic shunt embolized reported in the litera-
ture.° A minimum diameter of >5 mm was considered to provide
accurate SPSS size. Moreover, in patients with more than one
shunt, total shunt diameter was calculated summing up the
diameter of every single shunt. In order to compare total shunt
diameter at baseline and at follow-up, those patients who
developed a collateral during follow-up but presented no SPSS
(W-SPSS group) initially were granted a O value at baseline.
Similarly, patients in whom the shunt disappeared during the
study were given a 0 value at follow-up. Shunt area was calcu-
lated by the formula nr?, as done in the study mentioned before.”
In patients with more than one shunt, all SPSS areas were
summed up to calculate the TSA for each patient.

Aetiological intervention

The two aetiological interventions that were evaluated were
HCV treatment and alcohol abstinence. Variables related to HCV
DAA treatment (start date and SVR) were collected. Regarding
alcohol, the presence of alcohol consumption/abstinence was
specifically queried, and responses were collected by the
different investigators based on medical records information.
Thus, two special populations were defined. We defined a sub-
group of cured patients, including patients with HCV-related
cirrhosis who had achieved SVR, alcohol-related cirrhosis who
were abstinent during follow-up, and patients with mixed HCV
and alcohol cirrhosis with both SVR and abstinence. In patients
with HCV, we established a minimum time of 6 months between
initiation of treatment and the follow-up imaging test to be
considered as cured. In alcohol-related cirrhosis, we assumed as
cured only patients who had been abstinent during the entire
follow-up. However, inclusion of patients with alcohol absti-
nence among cured patients might be a potential bias. Therefore,
we performed a subanalysis including, in the cured group, only
patients with HCV-related cirrhosis and SVR (HCV cured).
Simultaneously, we described another subgroup of non-cured
patients, including patients with HCV-related cirrhosis who
were not treated or did not achieve SVR and/or alcohol-related
cirrhosis who did not stop alcohol consumption, indepen-
dently of the quantity of alcohol. Patients with cirrhosis from
mixed aetiologies different from alcohol or HCV were not
considered for this subanalysis. Patients with no information
regarding hepatitis C treatment or alcohol consumption were
also excluded from this analysis. Imaging tests after HCV treat-
ment and/or alcohol abstinence were examined and compared
to baseline.

Statistical analysis

Statistical analysis was performed using Stata Statistical Software
(version 16, StataCorp, College Station, TX, 2019). Continuous
variables are reported as mean (SD) or median (IQR), and cate-
gorical variables are reported as absolute number and percent-
age. For unpaired data, quantitative variables among groups
were compared using the analysis of variance, or Kruskal-Wallis’
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test when appropriate. Student’s ¢ test, or Mann-Whitney’s U test
when appropriate, were used when comparing data between
two groups. Categorical variables were compared using Pearson’s
Chi-square test, or Fisher’s exact test when appropriate. For
paired variables, comparisons between baseline and follow-up
data of the same patients were performed by paired t test, or
Wilcoxon signed-rank test when appropriate, for continuous
variables, and McNemar-Bowker’s test for categorical variables
with more than two categories. For statistical analysis of survival,
transplantation-free survival was considered. To assess the
impact of aetiological intervention on survival, we used the
Kaplan-Meier survival curve modified according to the Simon-
Makuch method with log-rank test, thus including aetiological
intervention as a time-dependent covariate to avoid immortal
bias.”® Cox regression was applied to test the relationship be-
tween aetiological treatment and transplantation-free survival,
including it as a time-dependent covariate as well.® A p value less
than 0.05 was considered statistically significant. All p values
were two-sided.

Results

From the initial cohort of 1,729 patients included in the Baveno
VI-SPSS study, 1,271 were assessed for eligibility, after excluding
patients with Child-Pugh C cirrhosis at inclusion, those who had
died or undergone a LT less than 1 year after inclusion, and
patients in whom Child-Pugh score could not be calculated but
who had a baseline MELD score >14 (Fig. 1). From these 1,271
patients, 631 patients could not be included because no follow-
up imaging test was available, and 23 patients because one
centre could not participate in the study. Finally, 617 patients
were included in the study: L-SPSS were identified in 138 (22%)
patients, S-SPSS in 183 (30%) patients, while no shunt was
identified in 296 patients (W-SPSS: 48%) (Figs 1,2 and Table 1).
Table S1 compares included patients with patients who could
not be included.

Baseline and follow-up clinical and radiological
characteristics

Characteristics and decompensating events of all included pa-
tients at baseline and during follow-up are shown in Table 1 and
Table S2. Alcohol was the main aetiology in the L-SPSS group,
while HCV infection was predominantly found in the W-SPSS
group. Time between both imaging tests was similar between
groups, but total follow-up was longer for the W-SPSS group. As
expected, liver function was worse in patients with SPSS at
baseline and follow-up. Regarding complications of cirrhosis,
patients with both types of SPSS had previously experienced
more complications than those from the W-SPSS group. How-
ever, during follow-up, these differences disappeared, except for
HE. Nevertheless, after adjusting for basal liver function, both
baseline and follow-up differences between patients with and
without SPSS regarding complications were only observed in
patients with low Child-Pugh and MELD scores (Table S3).

In the follow-up imaging test, SPSS were identified in 359
(58%) patients: 160 (26%) patients with L-SPSS and 199 (32%)
with S-SPSS, and no shunt was identified in 258 patients
(W-SPSS: 42%); this was significantly different from the baseline
distribution of SPSS (Fig. 2). However, when stratifying patients
according to time between imaging tests, only those with a
follow-up CT or MRI performed at least 3 years after the basal
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Included in the first study:
1,729 patients

Exclusion: 458 patients
- Child-Pugh C at inclusion: 299
- No Child-Pugh/MELD >14: 66
- Death or LT <1 year: 93

Assessed for eligibility:
1,271 patients

Exclusion: 654 patients

- Child-Pugh A or B at inclusion
without follow-up CT/MRI: 631

- Non-participant centre: 23

Inclusion:
617 patients

{ ! 3

W-SPSS: S-SPSS: L-SPSS:
296 patients 183 patients 138 patients
(48%) (30%) (22%)

Fig. 1. Flow diagram of participants included the study. CT, contrast-
enhanced abdominal computed tomography; LT, liver transplant; MELD,
model for end-stage liver disease; L-SPSS, large-SPSS; SPSS, spontaneous
portosystemic shunts; S-SPSS, small-SPSS; W-SPSS, without SPSS.

100
p <0.001
80
[ Follow-up CT/MRI
[ Baseline CT/MRI
60
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W-SPSS
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Fig. 2. Radiological changes between baseline and follow-up imaging tests
in SPSS distribution. Data are shown as percentages. p <0.001 (McNemar-
Bowker’s test). CT, contrast-enhanced abdominal computed tomography; L-
SPSS, large-SPSS; SPSS, spontaneous portosystemic shunts; S-SPSS, small-SPSS;
W-SPSS, without SPSS.

one showed significant differences from baseline (Fig. S1).
Regarding total shunt diameter and TSA, a total of 260 patients
had a >5 mm diameter shunt at inclusion and/or at follow-up.
Both shunt diameter and mean TSA significantly increased
between baseline and follow-up imaging tests (Table S4).
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Radiological changes based on liver function changes

The distribution of SPSS groups at baseline and follow-up in
relation to changes in liver function was evaluated. Patients in
whom MELD score worsened (defined as an increase of 22 points
compared to baseline MELD score) showed a simultaneous
aggravation in SPSS distribution. As shown in Table 2, at baseline,
55% of patients belonged to the SPSS group (28% L-SPSS and 27%
S-SPSS) and 45% to the W-SPSS group; at follow-up, no shunt
was found in 32% patients while 68% presented one (34% in each
group) (p <0.001). No differences were found in those patients in
whom MELD score improved or was stable. Similar results were
found when comparing Child-Pugh score changes.

Radiological and clinical changes based on aetiological
intervention

Among all the patients with HCV- and alcohol-related cirrhosis,
191 were considered cured (95 [50%] patients with SVR, 90 [47%]
abstinent, and 6 [3%] with SVR and abstinent) and 191 non-cured
(123 [64%] patients without SVR, 50 [26%] non-abstinent, and 18
[10%] without SVR and/or non-abstinent).

SPSS distribution

No significant radiological changes in SPSS distribution were
observed when comparing patients with HCV or alcohol-related
cirrhosis after aetiological intervention (Table 3). At inclusion,
20% of cured patients had L-SPSS, 30% S-SPSS, and 50% W-SPSS;
at follow-up the distribution was 24%, 32% and 44%, respectively
(p = 0.0518). Among non-cured patients, the differences were
similar. The distribution was also similar after adjusting for a
median time between imaging tests of at least 36 months
(Table S5). No differences were found when separately
comparing patients with HCV-related cirrhosis and patients with
alcohol-related cirrhosis (Table S6).

Total shunt diameter and TSA

Total shunt diameter significantly increased in both cured and
non-cured patients, comparing baseline and follow-up mea-
surements (Table 4). However, the enlargement was more
significant in non-cured (7.9 [7.1] mm vs. 12.1 [7.5] mm, 53%
increase, p <0.001) than in cured patients (8.6 [8.8] mm vs. 11
[7.7] mm, 28% increase, p = 0.0261). Furthermore, we evaluated
TSA differences in the same patients. Mean TSA was significantly
larger in non-cured patients comparing baseline and follow-up
imaging tests (74.3 [88.7] mm? vs. 1221 [116.4] mm, 64%
increase, p <0.001), whereas cured patients experienced a slight,
non-significant growth (102.5 [252.0] mm? vs. 119.8 [142.1] mm?,
17% increase, p = 0.5426) (Table 4). Similar results were obtained
when comparing only HCV-cured patients (Table S7).

Liver function, analytical and clinical changes

Liver function and metabolic parameters were not significantly
different between cured and non-cured patients at baseline.
However, at follow-up, non-cured patients had a higher Child-
Pugh score and worse distribution, with more patients
belonging to the Child-Pugh C group (Table 5). No differences in
MELD and MELD sodium (MELD-Na) scores were observed. At
follow-up, non-cured patients presented higher bilirubin levels
and lower albumin levels. Regarding complications of cirrhosis, at
baseline both groups had experienced similar rates of liver-related
events apart from HCC, which was more frequent in non-cured
patients. However, during follow-up, aetiological intervention
was associated with a lower risk of decompensation, whereas no
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Table 1. Baseline and follow-up characteristics of patients included distributed according to the type of SPSS.

Characteristic Total, N = 617 W-SPSS, n = 296 S-SPSS, n = 183 L-SPSS, n = 138 p value
Age, yr, mean (SD) 60 (12) 61 (12) 60 (11) 58 (12) 0.0194
Sex, male, n (%) 416 (67.8) 209 (70.9) 128 (70.3) 79 (57.7) 0.016
Etiology, n (%)
Alcohol 168 (27.2) 67 (22.6) 62 (33.9) 39 (28.3) 0.026
HCV 225 (36.5) 126 (42.6) 59 (32.2) 40 (29.0) 0.009
Alcohol + HCV 28 (4.5) 14 (4.7) 8 (44) 6 (4.3) 0.976
HBV 32 (5.2) 8 (6.1) 6 (3.3) 8 (5.8) 0.379
MAFLD 38 (6.2) 20 (6.8) 9 (4.9) 9 (6.5) 0.704
Other® 104 (16.9) 42 (14.2) 31 (16.9) 31 (22.5) 0.100
Time between CT/MRI’, months, median (IQR) 45 (49) 48 (45) 40 (49) 45 (50) 0.2855
Time of follow-up‘, months, median (IQR) 63 (53) 69 (51) 56 (56) 54 (53) <0.001
Baseline parameters
MELD, median (IQR) 10 (4) 9 (4) 10 (4) 11 (4) <0.001
MELD-Na, median (IQR) 11 (6) 10 (5) 11 (5) 12 (5) <0.001
Child-Pugh, median (IQR) 6(2) 5(1) 6(2) 7(2) <0.001
Child-Pugh, n (%)
A 387 (67) 210 (76) 113 (65) 64 (49 <0.001
B 191 (33) 65 (24) 60 (35) 66 (51
Prior decompensations, n (%)
GIB 90 (14.7) 22 (7.5) 40 (22.0) 28 (20.4) <0.001
HE 73 (11.9) 19 (6.4) 22 (12.2) 32 (234) <0.001
Ascites 189 (31.0) 69 (23.3) 67 (37.2) 53 (39.8) <0.001
HCC 76 (12.4) 38 (12.8) 20 (11.0) 18 (13.2) 0.789
Follow-up parameters®
MELD, median (IQR) 11 (6) 9 (6) 11 (5) 13 (8) <0.001
MELD-Na, median (IQR) 11 (8) 10 (7) 11 (8) 14 (10) <0.001
Child-Pugh, median (IQR) 6 (3) 6(2) 6(3) 8 (3) <0.001
Child-Pugh, n (%)
A 311 (55) 181 (67) 87 (52) 43 (35) <0.001
B 177 (32) 66 (24) 61 (36) 50 (41)
C 74 (13) 24 (9) 20 (12) 30 (24)
Decompensations during all follow-up®, n (%)
GIB 84 (13.7) 34 (11.5) 33 (18.0) 17 (12.3) 0.112
HE 125 (20.2) 41 (13.9) 40 (21.9) 44 (31.9) <0.001
Ascites 126 (20.4) 50 (16.9) 42 (23.0) 34 (24.6) 0.105
Infections' 104 (16.9) 47 (15.9) 29 (15.9) 28 (20.3) 0.214
HCC 22 (3.6) 8 (2.7) 8 (44) 6 (4.3) 0.540

Continuous variables are reported as mean (SD) or as median (IQR), and categorical variables are reported as absolute number (percentage). Level of significance: p <0.05
(analysis of variance or Kruskal-Wallis’ test for quantitative variables; Pearson’s Chi-square test for categorical variables). p values report the statistical differences between the

three groups.

CT, contrast-enhanced abdominal computed tomography; GIB, gastrointestinal bleeding; HCC, hepatocellular carcinoma; HE, hepatic encephalopathy; L-SPSS, large-SPSS;
MAFLD, metabolic dysfunction-associated fatty liver disease; MELD, model for end-stage liver disease; MELD-Na, model for end-stage liver disease-sodium; SPSS, sponta-

neous portosystemic shunts; S-SPSS, small-SPSS; W-SPSS, without SPSS.

2 Includes cholestatic, autoimmune, cryptogenic, other aetiologies, and patients with more than one aetiology (excluding alcohol + HCV). In 22 patients there was no in-

formation regarding aetiology.
b Median time between the basal and the follow-up imaging test.
¢ Median time between the basal imaging test and the date of last follow-up.

d MELD, MELD-Na and Child-Pugh score and distribution were calculated according to clinical situation and blood test closest to follow-up CT or MRL

¢ Decompensations were recorded until end of follow-up.
f Includes spontaneous bacterial peritonitis and other infections.

significant differences were observed regarding HCC (Table 5).
Similar results were obtained when comparing only HCV-cured
patients (Table S8).

We also compared the intragroup differences concerning liver
function between baseline and follow-up. Cured patients
remained stable or even experienced an improvement, although
non-significant, whereas non-cured patients experienced a
significant worsening in MELD, MELD-Na and Child-Pugh scores
(Table S9). Regarding Child-Pugh score distribution, there were
patients who progressed to Child-Pugh C stage in both sub-
groups; however, this was markedly higher in non-cured
patients. Results were similar when comparing only HCV-cured
patients (Table S10).

Survival analysis in cured and non-cured patients
Transplant-free survival was significantly higher in cured
patients compared to the non-cured subgroup (Fig. 3). At the end

of the follow-up period, 128 patients had died (34% cured
patients and 66% non-cured) and 43 patients had received an LT
(cured 53% and non-cured 47%). Adjusting for aetiological
intervention as a time-dependent covariate, HR for death/LT was
1.37 (95% CI 1.01-1.88, p = 0.0432) in non-cured patients with
respect to cured patients. Table S11 shows the clinical situation at
last follow-up in cured and non-cured patients. Similar results
were observed when comparing only HCV-cured patients (Fig. S2
and Table S12).

Discussion

In the previous study performed by the Baveno VI-SPSS group,’
results highlighted a relationship between the presence of SPSS
and higher risk of worse outcomes in patients with cirrhosis,
especially in those with preserved liver function. The present
study, being a subset of the original population with an extended
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Table 2. Radiological changes based on liver function changes.

Baseline CT/MRI Follow-up CT/MRI p value
Radiological changes if MELD worsens (n = 240), n (%)
W-SPSS 109 (45) 77 (32) <0.001
S-SPSS 65 (27) 81 (34)
L-SPSS 66 (28) 82 (34)
Radiological changes if MELD improves or remains the same (n = 340),
n (%)
W-SPSS 167 (49) 162 (48) 0.1005
S-SPSS 108 (32) 101(30)
L-SPSS 65 (19) 77 (22)
Radiological changes if Child-Pugh worsens (n = 159), n (%)
W-SPSS 59 (37) 40 (25) <0.001
S-SPSS 52 (33) 58 (37)
L-SPSS 48 (30) 61 (38)

Radiological changes if Child-Pugh improves or remains the same
(n =367), n (%)

W-SPSS, n (%) 194 (53) 177 (48) 0.0608
S-SPSS, n (%) 106 (29) 112 (31)
L-SPSS, n (%) 67 (18) 78 (21)

MELD or Child-Pugh scores worsening is defined as an increase of 2 points or more
compared to baseline MELD or Child-Pugh scores. Variables are reported as absolute
number (percentage). Level of significance: p <0.05 (McNemar-Bowker's test).

CT, contrast-enhanced abdominal computed tomography; L-SPSS, large-SPSS; MELD,
model for end-stage liver disease; SPSS, spontaneous portosystemic shunts; S-SPSS,
small-SPSS; W-SPSS, without SPSS.

Table 3. Radiological changes between baseline and follow-up imaging
tests in SPSS distribution in cured and non-cured patients.

Baseline CT/MRI Follow-up CT/MRI p value
Cured patients (n = 191), n (%)
W-SPSS 96 (50) 83 (44) 0.0518
S-SPSS 57 (30) 62 (32)
L-SPSS 38 (20) 46 (24)
Non-cured patients (n = 191), n (%)
W-SPSS 102 (53) 92 (48) 0.1767
S-SPSS 47 (25) 51 (27)
L-SPSS 42 (22) 48 (25)

Cured patients are defined as those who are abstinent for alcohol-related cirrhosis
and/or those who have received successful HCV therapy for HCV-related cirrhosis.
Non-cured patients are defined as patients with alcohol-related cirrhosis without
abstinence and/or HCV-related cirrhosis without treatment or without sustained
viral response. Variables are reported as absolute number (percentage). Level of
significance: p <0.05 (McNemar-Bowker’s test).

CT, contrast-enhanced abdominal computed tomography; L-SPSS, large-SPSS; SPSS,
spontaneous portosystemic shunts; S-SPSS, small-SPSS; W-SPSS, without SPSS.

follow-up, reveals the same tendency to radiological progression
paralleled by a worsening liver function. As an important
novelty, this study provides evidence for the first time that an
aetiological intervention, defined as DAA treatment in HCV-
associated cirrhosis and alcohol abstinence in alcohol-related
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cirrhosis, is not translated into significant changes in portosys-
temic shunting.

The presence of a second cross-sectional evaluation of pa-
tients in the present study allowed us to evaluate radiological
changes in relation to clinical and liver function changes. It is
well known that the presence of portosystemic collaterals in-
creases in patients with worse liver function.>*° '3 Since liver
function worsened in our cohort, the presence of SPSS conse-
quently increased. This SPSS increase was obviously more
remarkable in the subgroup of patients whose MELD or Child-
Pugh scores worsened.

The population defined as cured after aetiological interven-
tion (HCV with SVR and abstinent from alcohol) experienced less
liver-related events, such as HE and ascites, during follow-up,
and presented better liver synthesis parameters. Moreover,
even though both groups had similar Child-Pugh, MELD and
MELD-Na scores at baseline before treatment, non-cured
patients experienced a significant worsening in liver function
during follow-up. Even more importantly, transplant-free sur-
vival was significantly better in cured patients than in the non-
cured subgroup. However, no radiological amelioration
regarding SPSS distribution was observed in cured patients. In
fact, both cured and non-cured patients showed a tendency to a
worsening in SPSS distribution. Since SPSS distribution only
considers the single largest shunt, and the prevalence of more
than one collateral among patients with cirrhosis is high,>* the
mean progression in total shunt diameter was assessed. Mean
diameter increased in both cured and non-cured patients,
although the enlargement was more significant in the latter.
Finally, we compared mean TSA between cured and non-cured
patients. In the study performed by Praktiknjo et al,* results
showed that TSA was a better predictor of mortality and risk of
decompensation, outperforming single SPSS classification. In our
study, TSA increased significantly in the subgroup of non-cured
patients. Importantly, in cured patients, there was only a small,
non-significant increase in TSA.

Regarding the impact of DAAs on HCV-related cirrhosis, after
SVR is achieved, liver function improvement and PH ameliora-
tion have been widely demonstrated,'*"!” preventing hepatic
decompensation and leading to improved outcomes.’® Carrat
et al'® showed that exposure to DAAs was associated with a
decrease in all-cause mortality and HCC. In a study performed by
Pons et al.,’® 70% of patients with Child-Pugh A compensated
advanced chronic liver disease experienced a liver stiffness
improvement (defined as a decrease of >20% from baseline), with
a mean decrease of nearly 30%. However, other research has also
highlighted that in patients with cirrhosis and pre-treatment

Table 4. Radiological changes between baseline and follow-up imaging tests in total shunt diameter and total shunt area in cured and non-cured patients.

Total shunt diameter, p value TSA, mm?, p value
mm, mean (SD) mean (SD)

Cured patients (n = 82)
SPSS inclusion 8.6 (8.8) 0.0261 102.5 (252.0) 0.5426
SPSS follow-up 11.0 (7.7) 119.8 (142.1)
Non-cured patients (n = 76)
SPSS inclusion 79 (7.1) <0.001 74.3 (88.7) <0.001
SPSS follow-up 12.1 (7.5) 122.1 (116.4)

Cured patients are defined as those who are abstinent for alcohol-related cirrhosis and/or those who have received successful HCV therapy for HCV-related cirrhosis. Non-
cured patients are defined as patients with alcohol-related cirrhosis without abstinence and/or HCV-related cirrhosis without treatment or without sustained viral
response. A minimum diameter of >5 mm was considered to provide accurate SPSS size. Variables are reported as mean (SD). Level of significance: p <0.05 (paired t test).

SPSS, spontaneous portosystemic shunts; TSA, total shunt area.
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Table 5. Liver function, analytical and clinical changes between cured and non-cured patients.
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Characteristic Total, n = 382 Cured, n = 191 Non-cured, n = 191 p value
Age, years, mean (SD) 60 (11) 59 (11) 62 (12) 0.177
Sex, male, n (%) 268 (70.3) 143 (75.3) 125 (65.4) 0.036
Metabolic factors, n (%)
Diabetes 105 (27.5) 54 (28.3) 51 (26.7) 0.731
Hypertension 132 (34.6) 71 (37.2) 61 (31.9) 0.282
Overweight 198 (68.0) 101 (69.2) 97 (66.9) 0.676
Obesity 71 (24.4) 40 (27.4) 31 (21.4) 0.232
Baseline parameters
MELD, median (IQR) 10 (4) 10 (4) 10 (5) 0.6083
MELD-Na, median (IQR) 11 (5) 11 (5) 11 (6) 0.5513
Child-Pugh, median (IQR) 6(2) 6(2) 6(2) 0.5652
Child-Pugh, n (%)
A 239 (66) 123 (68) 116 (65) 0.527
B 121 (34) 58 (32) 63 (35)
Prior decompensations, n (%)
GIB 49 (12.9) 29 (15.3) 20 (10.5) 0.168
HE 45 (11.8) 26 (13.6) 19 (10.0) 0.275
Ascites 120 (31.6) 64 (33.5) 56 (29.6) 0.416
HCC 53 (13.9) 19 (10.0) 34 (17.9) 0.025
Follow-up parameters®
MELD, median (IQR) 10 (6) 10 (6) 10 (7) 0.4531
MELD-Na, median (IQR) 11 (8) 10 (6) 11 (11) 01772
Child-Pugh, median (IQR) 6(3) 6(2) 6 (4) <0.001
Child-Pugh, n (%)
A 205 (59) 116 (66) 89 (51) 0.003
B 102 (29) 47 (27) 55 (32)
c 42 (12) 12 (7) 30 (17)
Decompensations during all follow-up®, n (%)
GIB 50 (13.1) 23 (12.0) 27 (14.1) 0.544
HE 70 (18.3) 27 (14.1) 43 (22.5) 0.034
Ascites 78 (20.4) 27 (14.1) 51 (26.7) 0.002
Infections® 68 (17.8) 24 (12.6) 44 (23.0) 0.007
HCC 9(24) 6 (3.1) 3(1.6) 0.312
Analytical parameters®, mean (SD)
Haemoglobin, g/dl 12.6 (2.5) 12.7 (2.5) 12.5 (2.6) 0.3342
Platelets, x1,000/mm? 116 (65) 116 (67) 115 (62) 0.8516
Creatinine, mg/dI 1.05 (0.80) 1.08 (0.89) 1.02 (0.70) 0.5187
Bilirubin, mg/dl 2.04 (3.26) 1.67 (2.59) 2.41 (3.79) 0.0275
INR 1.27 (0.37) 1.25 (0.38) 1.30 (0.37) 0.1835
Albumin, g/dl 3.6 (0.7) 3.7 (0.7) 3.5 (0.8) <0.001

Cured patients are defined as those who are abstinent for alcohol-related cirrhosis and/or those who have received successful HCV therapy for HCV-related cirrhosis. Non-
cured patients are defined as patients with alcohol-related cirrhosis without abstinence and/or HCV-related cirrhosis without treatment or without sustained viral

response. Overweight is defined as a BMI >25.0 and obesity as BMI 230.0.

Continuous variables are reported as mean (SD) or as median (IQR), and categorical variables are reported as absolute number (percentage). Level of significance: p <0.05
(Student’s t test or Mann-Whitney’s U test for quantitative variables; Pearson’s Chi-square test or Fisher’s exact test for categorical variables).
GIB, gastrointestinal bleeding; HCC, hepatocellular carcinoma; HE, hepatic encephalopathy; INR, international normalized ratio; MELD, model for end-stage liver disease;

MELD-Na, model for end-stage liver disease-sodium.

4 MELD, MELD-Na, Child-Pugh score and Child-Pugh distribution, and analytical parameters, were calculated according to clinical situation and blood test closest to follow-up

CT or MRL
b Decompensations were recorded until end of follow-up.
¢ Includes spontaneous bacterial peritonitis and other infections.

CSPH, although successful antiviral therapy is associated with a
decrease in HVPG, CSPH persists in many cases.”*"*? This has
also been demonstrated in other studies where gastroesophageal
varices did not improve after DAA treatment® and in patients
treated with interferon-based regimens, showing no decrease in
the size of pre-existing varices in patients who achieved SVR,
despite a lower incidence of de novo oesophageal varices.’**" In
another study by Mandorfer et al.%® in patients who achieved SVR
after DAA therapy and had CSPH pre-treatment, a high variability
in HVPG reduction or even worsening after successful HCV
eradication was shown, especially in those with HVPG
>15 mmHg. Thus, if high portal pressure persists after successful
DAA therapy, it might be expected that portosystemic collaterals
shall persist as well. In patients with CSPH, regression of cirrhosis

and PH is less frequent, highlighting the presence of a point of no
return.'®

Evolution of portosystemic shunts has already been assessed
following HCV eradication. Kotanki et al.?’ evaluated 17 patients
who achieved SVR after DAA therapy with a pre-treatment CT to
evaluate the presence of SPSS. After treatment, no differences
were observed in shunt diameter even though there was an
improvement in Child-Pugh score and a decrease in HVPG. On
the other hand, two previous studies highlighted an association
between presence of SPSS and impaired improvement in liver
function after DAA therapy.”®*° Another study with 51 patients
treated successfully with interferon, also identified portosyste-
mic collaterals as a risk factor for progression of gastroesopha-
geal varices and incidence of HE after treatment.*°
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Fig. 3. Probability of transplant-free survival in cured and non-cured pa-
tients using Kaplan-Meier survival curve modified according to the Simon-
Makuch method. Log-rank test: p = 0.044. The Simon-Makuch method ac-
counts for a change in exposure status over time. Therefore, the number of
patients in the cured category increased and the number in the non-cured
group decreased, as patients with HCV-related cirrhosis received successful
DAA therapy. In this time-varying approach, 101 patients already started as
cured patients (90 patients with alcohol-related cirrhosis assumed to be
abstinent from inclusion; 10 patients with HCV-related cirrhosis who had
already received treatment at inclusion; and one patient with both).

Alcohol abstinence has also been associated with a lower risk
of hepatic decompensation and mortality,>"*? as well as a
decrease in portal pressure,**® both in compensated and
decompensated patients.>” In a recent study, abstinent patients
with CSPH and high-risk PH (HVPG >20 mmHg) showed a sig-
nificant reduction of hepatic decompensation.*® In another study
which evaluated patients with alcohol-related cirrhosis and/or
hepatitis B- or hepatitis C-related cirrhosis, patients with both
alcohol abstinence and antiviral treatment had the lowest risk of
HCC and variceal bleeding.>® No studies regarding the effect of
alcohol withdrawal in SPSS have been published so far.

In our daily practice, we have found other situations wherein
patients with cirrhosis experience an improvement in or even
resolution of PH without regression or disappearance of porto-
systemic collaterals. After TIPS placement it has been described
that SPSS might remain unchanged in up to one-third of pa-
tients,"*4! pointing to the need to evaluate a prophylactic
embolization of L-SPSS before TIPS placement to diminish the

Research article

risk of HE and worse outcomes after TIPS.** SPSS may also persist
after LT**** Current recommendations suggest considering
intra-operative management of L-SPSS to avoid graft dysfunc-
tion, portal vein thrombosis or reappearance of HE.*>**° However,
in small-sized grafts, authors advocate that SPSS should not be
ligated to avoid graft hyperperfusion.“® During follow-up, in case
of symptomatic L-SPSS, embolization has been considered,***’
although the presence of SPSS after LT is more often related to
development of graft cirrhosis and PH rather than persistence of
pre-transplant collaterals.

Our results have several limitations. First, this is a retro-
spective study, which may lead to potential bias in data report-
ing. Furthermore, a systematic protocol for imaging analysis was
not defined in the previous study performed by the Baveno VI-
SPSS group,” nor in the present study. However, CT and MRI
were reviewed by expert radiologists in hepatic diseases (12 of
13 participant centres), or an hepatologist trained by a radiolo-
gist in one centre. Regarding alcohol consumption, abstinence
was based on data reported in clinical history, and assumed to be
constant throughout study follow-up. No other test was per-
formed to ensure patients were truly abstinent. Concerning HCV,
treatment might occur years after enrolment, and the baseline
imaging test may not accurately represent the basal patient
condition. Another limitation is that median time between
baseline and follow-up imaging tests was longer in cured pa-
tients because of higher transplant-free survival. Finally, only
patients who underwent a second CT or MRI were included. This
might have excluded asymptomatic patients who had only
abdominal ultrasound every 6 months for HCC surveillance, as
well as patients with impaired kidney function.

The strengths of the study are the size of the cohort and the
extended follow-up. All participating centres were tertiary-care
hospitals with a protocolized management of liver diseases. This
is the largest cohort reported with longitudinal data regarding
SPSS and their impact on patients with cirrhosis, with data from 13
different centres, allowing for a generalization of the results.

In conclusion, SPSS are frequent in patients with cirrhosis, and
they are associated with portal hypertension-related complica-
tions. Furthermore, their prevalence increases over time, along
with liver function deterioration. Patients with cirrhosis under-
going an aetiological intervention, such as HCV treatment with
DAA and/or alcohol abstinence, experience lower risk of
decompensation and liver function deterioration, and higher
transplant-free survival. However, SPSS persist in the majority of
patients, although progression seems to be decreased. Therefore,
despite SVR achievement or alcohol abstinence, complications
related to SPSS may still develop.
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Spontaneous portosystemic shunts in liver
cirrhosis: new approaches to an old problem

Judit Vidal-Gonzalez, Sergi Quiroga, Macarena Simon-Talero

and Joan Genesca

Abstract: Portal hypertension is the main consequence of liver cirrhosis, leading to severe
complications such as variceal hemorrhage, ascites or hepatic encephalopathy. As an attempt
to decompress the portal venous system, portal flow is derived into the systemic venous
system through spontaneous portosystemic shunts (SPSSs), bypassing the liver. In this review,
we aim to provide an overview of the published reports in relation to the prevalence and
physiopathology behind the appearance of SPSS in liver cirrhosis, as well as the complications
derived from its formation and its management. The role of SPSS embolization is specifically
discussed, as SPSSs have been assessed as a therapeutic target, mainly for patients with
recurrent/persistent hepatic encephalopathy and preserved liver function. Furthermore,
different aspects of the role of SPSS in liver transplantation, as well as in candidates

for transjugular intrahepatic portosystemic shunt are reviewed. In these settings, SPSS
occlusion has been proposed to minimize possible deleterious effects, but results are so far

inconclusive.

Keywords: collaterals, embolization, hepatic encephalopathy, liver transplant, portal

hypertension, review, TIPS
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Introduction

Spontaneous portosystemic shunts (SPSSs) are
communications among the venous portal system
and the venous systemic circulation that bypass
the liver.! Their presence has been related to por-
tal hypertension (PH).? However, many ques-
tions regarding their prevalence, pathophysiology
and repercussion in liver disease have not been
completely elucidated.

Hepatic encephalopathy (HE) has been strongly
linked with SPSS.3-> This severe complication
implies hospitalizations, high morbidity and mor-
tality and detriment in quality of life among
patients and their relatives.%” The generation of
nitrogenous-containing products in the gut, rich
in ammonia, and the decrease in the cleaning
function in liver cirrhosis are involved in its patho-
physiology.® With the presence of SPSSs, a direct
bypass effect is added, amplifying the pass of tox-
ins and the accumulation of ammonia.®

The close relation between SPSSs and HE is also
reflected in the definition of HE: “Hepatic enceph-
alopathy is a brain dysfunction caused by liver
insufficiency and/or portosystemic shunt”.10:11
Either persistent or recurrent HE has been linked
to the presence of shunts in many studies.
Moreover, the acquired experience with surgical
shunts during the last century and lately with
transjugular intrahepatic portosystemic shunts
(TIPS) has allowed achieving important knowl-
edge in HE pathophysiology that is also applica-
ble to SPSSs.12

In recent years, patients with cirrhosis have an
easier and widespread access to noninvasive
imaging techniques, not only ultrasound, but also
abdominal contrast-enhanced computerized
tomography (CT) or magnetic resonance (MR)
imaging, which have facilitated the diagnosis of
SPSSs.13 At the same time, SPSSs have been con-
sidered as a therapeutic target to reverse difficult
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cases of HE.!* More recently, special situations,
as liver transplant ('T) or a broader TIPS indica-
tion, have posed new challenges, in which the role
of SPSSs will have to be defined.

The aim of this review is to provide a comprehen-
sive revision of the role of SPSSs in cirrhotic
patients, focused on clinical aspects and current
therapeutic management.

SPSS prevalence in liver cirrhosis

How the prevalence of SPSSs has been evaluated
has changed over time. The initial postmortem
studies!> 10 were followed by diagnostic techniques,
such as splenoportography, angiography or percu-
taneous transhepatic portography.l” These proce-
dures were replaced by current noninvasive
imaging techniques, such as Doppler ultrasound,
contrast-enhanced CT or MR imaging.13

However, assessing the true prevalence of SPSSs
is still a matter of discussion; most studies are ret-
rospective and include small samples of patients,
not always comparable in liver function or even
basal liver disease. The different diagnostic meth-
ods used over time or technical improvements in
a specific method make comparisons among stud-
ies difficult.!® Doppler ultrasound provides useful
information about the presence and direction of
portal flow or flow within a shunt.!® Nevertheless,
it is operator-dependent and may under-diagnose
deeper collaterals.?° By contrast, CT and MR
provide cross-sectional imaging, which allows
observing the whole portal system.!?> Currently,
contrast-enhanced abdominal CT seems the most
appropriate imaging technique for searching
shunts, considering availability, costs, informa-
tion provided and the possibility of performing a
three-dimensional reconstruction.2! MR imaging
is as accurate as CT?2 but is more expensive and
might be less available.?3

Even the definition of a SPSS is not always com-
parable, as some studies considered gastroesoph-
ageal varices (GEVs) as a type of SPSS?* and
others exclude varices from the classification.25:26
With these limitations, the largest series available
performed by ultrasound estimate the global per-
centage of SPSSs between 34% and 42%.2731
There are fewer studies carried out with enhanced
CT or MR imaging with data about general prev-
alence (Table 1).253233 Aucejo er al. identified
12% of SPSSs in a cohort of 127 patients with

cirrhosis evaluated for LT.32 A more recent study,
conducted by the Baveno VI Cooperation Group,
consisted of an international multicenter collabo-
ration that evaluated 1729 patients with liver cir-
rhosis.?> SPSSs were present in 60% of the sample
and half of them (488 patients, 28% from the
total) were classified as large SPSSs, with a pre-
established cutoff of 8 mm. This value was chosen
considering the smallest symptomatic embolized
shunt reported in the literature.3* In this broad
cohort, more than one-third of patients with large
SPSSs had also small SPSSs, and 9% had more
than one large SPSS.25 Other authors have also
identified more than one SPSS in 22-25% of
their sample.273! Rodriguez et al. provided recent
data from a cohort of 326 patients with cirrhosis
and candidates for L'T in which a high rate of
SPSS was found (almost 80%), with a slight pre-
dominance of small SPSSs (46% from the total)
over large SPSSs (35%).33

Many studies have evaluated the type of shunt
detected,?5:27-29,32,3543 gnd most of them have
focused on the identification of a specific type of
SPSS (Table 1).30,31,36-42,44,46 Paragumbilical vein
shunt was the most frequently reported SPSS,
found in up to 43% of patients3%-31:35-38:47 gand
even 59% when combined with other SPSSs.?°
Despite the high prevalence, its classical
advanced form as caput medusa is rarely seen.®
The left renal vein is frequently involved in por-
tosystemic collateral drainage: splenorenal (10—
23%) and gastrorenal shunts (5-11%) were also
frequently described.?8:32:40:42-44 By contrast,
splenorenal shunt was the most frequent large
SPSS found in the Baveno VI Cooperation
Group cohort.?> Mesenteric collaterals from
superior and inferior mesenteric veins are also
present in many series in a lower percent-
age.2532,35:43 Intrahepatic SPSSs are rare and
very infrequently reported?® (Figures 1 and 2).

According to the anatomical drainage, different
theoretical classifications have been proposed!-43,50
depending on its situation (left-sided shunt,
including gastrorenal and splenorenal shunt, and
right- or central-sided shunt, which includes
paraumbilical shunts),!”5! or according to the
manner the shunt reaches its drainage in the renal
vein (named direct splenorenal shunts in the left
subfrenic compartment or indirect splenorenal
shunt, also called gastrorenal shunts).4” This
information has special interest in the surgical
approach of LT.
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Table 1. Prevalence and types of SPSSs.

Reference Imaging Number of Prevalence of SPSS Type of SPSS number (percentage from
test patients evaluated number [percentage) the total sample, unless specified)
Cho et al.3° CT 60 NA - Coronary venous: 48 (80)

- Paraumbilical: 26 (43)
- Abdominal wall: 18 (30)
- Perisplenic: 18 (30)

- Mesenteric: 6 (10)

- Splenorenal: 6 (10)

- Gastrorenal: 4 (7)

Sacerdoti et al.3¢ DUS 184 NA - Paraumbilical: 62 (33.7)
Von Herbay et al.?’ DUS 109 41 (38) - Splenorenal: 16 (15)

- Paraumbilical: 8 (9)

- Gastric: 2 (2)

- Combinations (>1 SPSS]): 9 (8)

- Others: 5 (5)

- Without SPSS: 68 (62)
Domland et al.%” DUS 70 NA - Paraumbilical: 16 (23)
Chen et al.38 DUS 254 NA - Paraumbilical: 28 (11.1)
Del Piccolo et al.3? DUS 95 NA - Paraumbilical: 56 (59)

- Alone: 31 (33)

- Combination: 25 (26)

Berzigotti et al.30 DUS 126 42 (33.3) - Paraumbilical: 23 (18.2)
- Splenorenal: 13 (10.3)
- Left Gastric Vein: 11 (8.7)
- Others: 5(3.9)

Aucejo et al.32 CT 127 16 (12.6) - Splenorenal: 12 (9.4)
- Coronary: 2 (1.6)
- IMV cava: 1 (0.8)
- Others: 1(0.8)

Zardi et al.?® DUS 326 130 (39.9) - Splenorenal: 45 (13.8)
- Left gastric vein: 36 (11)
- Combination: 25 (7.7)
- Paraumbilical: 24 (7.4)
- Without SPSS: 196 (60.1)

Tarantino et al.%0 DUS 81 NA - Splenorenal: 15 (18.5)

Berzigotti et al.% DUS 86 36 (42) - Paraumbilical: 17 (19.8)
- Left gastric vein: 15 (17.4)
- Splenorenal: 6 (10.0)
- Short gastric vein: 5 (5.8)

Kondo et al.41 DUS 181 NA - Paraumbilical: 47 (26)

Maruyama et al.42 DUS 162 NA - Splenorenal: 30 (18.5)
- Short gastric vein: 17 (10.5)

Achiwa et al.%3 Gl 451 NA - Splenorenal: 50 (11.1)
- Gastrorenal: 23 (5.8)
- Paraumbilical: 8 (1.8)
- Mesocaval: 3 (0.7)
- Others: 2 (0.4)

(Continued)
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Table 1. (Continued)

Reference

Number of
patients evaluated

Imaging
test

Prevalence of SPSS
number (percentage)

Type of SPSS number (percentage from
the total sample, unless specified)

Simoén-Talero et al.2®

Lipinski et al.??

Saks et al.44

Gomez-Gavara
et al.4s

Rodriguez et al.33

CT (1630)
MRI (99)

1729 1036 (60)

DUS 982 338 (34)

CT 741 NA

CT
MRI

429 75 (17.5)¢

CT/MRI 326 263 (80.7%)

- Large SPSS: 488 (28%)
- Small SPSS: 548 (32%)
- Without SPSS: 693 (40%)

Large SPSS:

- Splenorenal: 224 (46)2

- Paraumbilical: 132 (27)2
- Gastrorenal: 44 (9)?

- Mesocaval: 25 (5)?

- IMV cava: 20 (4)?

- Others: 35 (7)2

Small SPSS:

- Paraumbilical: 296 (54)°
- Splenorenal: 99 (18)b

- Gastrorenal: 83 (15)b

- Mesocaval: 44 (8)p

- IMV cava: 3 (0.5)°

- Others: 20 (3.5)°

- Paraumbilical: 232 (68.6])¢
- Splenorenal: 55 (16)¢

- Mesenteric: 24 (7)¢

- Combination: 27 (8)¢

- Splenorenal: 173 (23)

- Splenorenal: 40 (60.6)¢
- Left gastric: 16 (24.2])¢
- Mesenterico-iliac: 10 (15.1)¢

- Large SPSS: 113 (35%)
- Small SPSS: 150 (46%)
- Without SPSS: 63 (19%)

CT, computed tomography; DUS, Doppler ultrasound; IMV, inferior mesenteric vein; MRI, magnetic resonance imaging; NA, data not available and
not possible to calculate with the data provided; PVT, portal vein thrombosis; SPSS, spontaneous portosystemic shunt.

aPercentage from the total of Large SPSS.
bPercentage from the total of Small SPSS.
cPercentage from the total of SPSS.

49 patients with SPSS were excluded due to extent PVT and type of SPSS is not mentioned.

A specific relationship between etiology and the
type of shunt has been suggested. In some series, it
was observed than paraumbilical veins were more
frequent among alcohol-related cirrhosis than in
viral hepatitis.?5:2938 These results, however, are
not consistent in all studies and should be con-
firmed. Hepatocellular carcinoma has also been
related to SPSSs with inconclusive and contradic-
tory results.29:33:40

Pathophysiology

The development of collaterals is directly linked
to the presence of PH; SPSSs are formed as a
compensatory mechanism, in an attempt to
decompress the portal venous system. Collaterals

appear after reopening closed embryonic venous
channels that communicate venous portal flow
with the systemic circulation, bypassing the liver.
Moreover, there are evidences supporting that
SPSSs are not only developed from pre-existing
vascular channels, but also as new vessels formed
in a process of neoangiogenesis.>2-53

An explanatory model for the compensatory
mechanism and development of SPSSs has been
proposed, equating it to an electrical circuit.>* The
authors rely on Ohm’s law to propose two varia-
bles involved. The increase in portal venous pres-
sure (PVP) and the decrease in shunt resistance
(SR), defining the shunt flow as PVP/SR. When
PVP has a significant increase as a consequence of
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liver cirrhosis, shunt flow rises. In the same way, if
SR decreases, shunt flow would increment, as it
occurs in aneurysmal dilations of the vascular
channels. Secondarily to these events, PVP and
portal blood flow would be reduced, due to the
circuit bypass created by the shunts. This model
has therapeutic implications; the increase of PVP
after SPSS occlusion should be taken into consid-
eration when an embolization is been planned, as
PVP could increase enough to open new shunts.!4

The development of SPSS seems also to have
implications on liver function. Kumamoto ez al.
proposed the term “portosystemic shunt syn-
drome” referring to a significant reduction of
hepatic reserve (reflected by progression of Child—
Pugh score) over 5 years, as compared with patients
with cirrhosis and PH without gastrorenal shunts.53
Saad ez al. based on this concept, described a com-
plete syndrome with clinical manifestations and
imaging findings®¢ that developed in three phases:
(1) early stage, characterized by few episodes of
HE and relatively well-preserved liver function; (2)
late stage, in which overt HE is more frequent and
liver function starts to deteriorate; radiological
signs include incipient liver atrophy, disappear-
ance of portal branches and the possibility of portal
thrombosis; in the main portal vein, the hepato-
petal flow becomes sluggish; and (3) end stage, in
which HE is markedly disabling, the patient has
advanced liver failure and portal thrombosis or
liver atrophy are easier to find; portal flow can
reverse and become hepatofugal. Thus, despite the
fact that a SPSS is initially a compensatory mecha-
nism, as PH progresses, the shunt increases in size,
worsening the bypass effect and contributing to the
deterioration of liver function.>”

Paraumbilical shunts deserve a special mention.
Their development occurs due to the expansion of
paraumbilical veins, normally collapsed, located at
the falciform ligament. When they are the only SPSS
present, significant blood volume circulates through
the portal vein with hepatopetal direction.3757
However, these characteristics do not imply an effec-
tive portal perfusion and do not confer a protective
role: as other SPSSs, paraumbilical veins are specially
identified as liver function deteriorates.36-38

Clinical studies and complications related

to SPSS

The relation between PH complications and
SPSS has been considered in many clinical

Figure 1. Contrast-enhanced CTs of different SPSS.

(a) Gastrorenal shunt (thin arrows). Thick arrows: varices of coronary vein. Coronal
image and two volume rendering images. (b) Paraumbilical shunt that drain

through collaterals (thick arrows] to the right common femoral vein. Thin arrows:
paraesophageal varices. Four axial images and two volume rendering images. (c)
Splenorenal shunt (thick arrows) that communicates with left renal vein through left
gonadal vein (arrowhead). Secondary peri-ureteral collaterals (thin arrows). Coronal
image, maximum intensity projection coronal image and volume rendering image. (d)
Mesocaval shunt (thick arrows), from SMV to IVC (thin arrows) through right gonadal
vein. Coronal image and two volume rendering images.

CT: computed tomography; IVC, inferior vena cava; SMV, superior mesenteric vein;
SPSS, spontaneous portosystemic shunt.

studies, with different conclusions (Table 2). On
one hand, the presence of SPSS has been linked
to an increase of PH-related complications, such
as ascites or GEVs.3:25:30:31.58 By contrast, a pro-
tective effect has also been proposed. A decrease
in the rate of ascites, varices and gastrointestinal
bleeding (GIB) in patients with large SPSSs has
been described, especially in those cases with
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Figure 2. Embolization of SPSS from IMV to ICV.

(a) Dilated IMV (arrows) and large shunt (arrowhead), that drains to ICV. Volume rendering image. (b] Contrast-enhanced
shunt during the angiographic procedure, showing the drainage of the collateral from IMV to IVC. Angiography image (digital
subtraction ). (c) After the embolization with Amplatzer (arrowhead), distal diameter of IMV was reduced (thick arrows). New
collaterals through left colic vein (thin arrows] to IVC were developed. Volume rendering image.

CT: computed tomography; IVC, inferior vena cava; IMV, inferior mesenteric vein; SPSS, spontaneous portosystemic shunt.

HE.5%% Onishi er al. showed that patients with
splenorenal or gastrorenal shunts and HE pre-
sented fewer esophageal varices (EVs) and a
reduced incidence of episodes of GIB.>° Takashi
et al. also found a protective effect, with a low per-
centage of EVs in patients with shunts and HE.®°
In a case—control study performed by Riggio
et al., patients with SPSSs had fewer EVs and
ascites, supporting a protective and compensa-
tory mechanism.> Tarantino et al. showed that
patients without SPSSs had a higher rate of large
EVs.%0 Finally, Saks ez al. identified a higher per-
centage of EVs, but a lower probability of ascites.**

These results, however, contrast with other
studies,325:27-31,36:4142,58  in  which patients with
SPSSs presented, in addition to HE, signs of clini-
cally significant portal hypertension as varices or
ascites. In the cohort provided by Aseni ez al. the
whole group with SPSSs had GIVs, with a rate of
bleeding of 60%.58 Berzigotti ez al. showed that the
appearance of SPSSs had a correlation with the
development or worsening of GEVs.3? In another
study performed by the same group, 89% of
patients with cirrhosis and SPSSs had an hepatic
venous pressure gradient (HVPG) higher than
16 mmHg, which was linked to an increased risk of
complications and death.3! Park er al. also found
high HVPG in patients with GEVs and SPSSs (gas-
trorenal and/or splenorenal shunts), without detect-
ing differences with the group without SPSSs
(18.3*+5.8 wversus 17.0+8.1mmHg, respec-
tively).%! In the large clinical study driven by the
Baveno VI Cooperation Group, patients with

SPSSs more often had HE, variceal bleeding,
ascites, spontaneous bacterial peritonitis and hepa-
torenal syndrome.?> These differences were espe-
cially significant in patients with preserved liver
function, that is, patients with a Model for End-
stage Liver Disease (MELD) score of 6-9 or
Child—Pugh A.

Some reports have highlighted an association
between a specific type of collateral and different
complications. For varices, different drainage has
been proposed according to GEVs (or EVs) or
gastric varices (GVs) alone: EVs/GEVs are com-
monly supplied from the coronary/left gastric
vein; GVs alone are frequently supplied from the
short or posterior gastric veins, and are closely
linked to gastrorenal shunts,%2 also suggesting a
PH-related mechanism. Paraumbilical veins have
been related to a lower risk of GIB, considering
its hemodynamical effect (potentially less spleno-
megaly, smaller portal diameter, hepatopetal por-
tal vein flow with high velocity);?® however, these
results have not been sustained by other
groups.2558 Lipinski er al. found a specific rela-
tionship between paraumbilical shunt and
ascites,?? not described in other cohorts.

These contradictory findings are probably
explained due to the cross-sectional nature of
most studies, which has hindered the interpreta-
tion of the results. Liver cirrhosis is a dynamic
disease with different stages and compensatory
mechanisms, difficult to understand in a static
moment. As explained, SPSSs participate as part
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Table 2. Relation between SPSS and decompensating events (GEV, ascites and HE), and liver function. Studies in which percentage
of GEV, GIB, presence of ascites, HE or liver function are mentioned, are detailed on the table.

REF Gastroesophageal varices Gastrointestinal Ascites Hepatic Encephalopathy Liver Function
Bleeding
Lam?3 SPSS: 95% No-SPSS: NA No differences No differences

Dig Dis Sci 1981

Takashi4
J Hepatol 1985

Onishi®?
Am J Gastroenterol
1986

Sacerdoti%
Hepatology 1995

Von Herbay?’
J Clin Ultrasound 2000

Domland?”
Ultraschall Med 2000

Chen¥?
AJR 2002

Del Piccolo®
Metab Brain Dis 2002

Riggio®
Hepatology 2005

Berzigotti3?
Digest Liver Dis 2008

Zardi®
J Gastroenterol 2009

Tarantino“
BMC Gastroenterology
2009

Berzigotti®!
J Gastroenterol 2011

Kondo#'
J Clin Gastroenterol
2014

Lower % in SPSS + HE vs SPSS
without HE (14% vs 92%)™

EV: Lower % in SPSS + HE vs
SPSS without HE or no-SPSS
(45%; 87%; 97%)™"

GV: Lower % in SPSS without HE
(27%; 7%, 30%)¢

No differences

Higher % in SPSS vs no-SPSS
[93% Vs 66%]“

Lower % of large EV among
HE vs

no-HE

(7% vs 42%)™

No differences at baseline.
Higher formation of VE in new
SPSS over time

(56.2% vs 22.2%])*

Higher progression in new SPSS
(52.9% vs 30.6%)*

Higher % in SPSS vs no-SPSS
(64% vs 53%)*

Lower % of large EV in SPSS vs
no-SPSS
(7% vs 45%)"

Higher % in SPSS
vs no-SPSS
(52% vs 9%)""

Higher % in SPSS
vs no-SPSS
(75% vs 46%)"™

No differences

No differences

Higher % in SPSS
vs no-SPSS
(61.3% vs 37.7%)*

Higher % in SPSS
Vs

no-SPSS

(61% vs 32%])"

Lower % of ascites
among HE vs no-
HE (21% vs 78%)"

SPSS: Higher % of
ascites
(35.7% vs 14.3%)™

No differences

No differences at
baseline

Higher % in SPSS
over time

(33.3% vs 2.9%)*

Not available (case- control
study)

SPSS: 46%

No-SPSS: Not valuable
(pre-defined inclusion
criteria)

Higher risk with low
effective portal flow:

- altered
neuropsychological test
(60% vs 40%)™

- altered EEG (63% vs
37%)™

No differences

No differences

No differences

SPSS + HE: Worse
albumin and bilirubin
than no-SPSS*

SPSS: Worse Child-Pugh
(8.6 £2.2vs 7.4+1.7)""

SPSS: Lower % in Child-
Pugh Avs B/C
(27%; 46%; 44%)*

SPSS: Lower % in Child-
Pugh Avs B* vs C™*
(6.3%;25.9%;33.3%)

SPSS: Lower % in Child-

Pugh Avs B™ vs C™*
(2.4%;11.3%;22.6%)

SPSS: Higher
Child-Pugh vs no-SPSS
(7.6+x1.8vs 6.0£1.3)""

SPSS: Lower % in Child-
Pugh A vs Child B/C™

No differences

No differences

(Continued)
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Table 2. (Continued)

REF Gastroesophageal varices Gastrointestinal Ascites Hepatic Encephalopathy Liver Function
Bleeding
Maruyama*? EV: No differences No differences No differences No differences No differences

Scand J Gastroenterol
2015

QiAé
Med Sci Monit 2017

Simén-Talero?
Gastroenterology 2018

Lipinski??
Scand J Gastroenterol
2018

Saks#
Hepatology
Communications 2018

GV: Higher % in SGV vs SRS
and no-SPSS
(100%; 0%; 14.8%)

No differences

GEV: Higher % in large and
small SPSS

vs no-SPSS
(EV:71%;71%;59%)"

No differences

Higher GIB in large
and small SPSS vs
no-SPSS
(25%;26%,11%)"**

Higher % in large
and small SPSS vs
no-SPSS

(57%; 55%; 32%)"**

No differences

Higher % in Large-
SPSS > Small SPSS > no-
SPSS (32%,19%;8%)"*"

SPSS: Worse Child-Pugh
and MELD

SPSS: Worse Child-Pugh
and MELD (Large-

SPSS >

Small SPSS >

(GV: 10%; 7%;4%)*

Higher % in SPSS
(60-65% vs 50-55%)"*

No differences

No differences

No differences

Lower % in SPSS
vs no-SPSS (43%
vs 59%) **

no-SPSS
(13;11;9)

SPSS: Worse Child-
Pugh™ and MELD
vs no-SPSS
(15;13)

Higher % in SPSS (25-30%
vs 10-15%)™

No differences in MELD
score

No differences

* <0.05; ** <0.01; *** <0.001; $: unknown-p value; EV: Esophageal varices; GV: Gastric varices; GEV: Gastroesophageal varices; HE: Hepatic
encephalopathy; MELD: Model for End Stage Liver Disease; SGV: Short Gastric Veins; SPSS: Spontaneous portosystemic shunt; SRS: Splenorenal shunt.

of the compensatory measures, initially reducing
PVP and decreasing the number of PH-related
complications. As the disease advances, SPSSs
may be insufficient, and not only fail to decrease
PVP, but also contribute to reduce liver perfu-
sion, worsening liver failure.37:63

This hypothesis is reinforced by the fact that
patients with SPSSs showed worse liver function
in many studies (assessed both Child—Pugh class
and MELD score).25:27-29,36-38:42 In the largest
published cohort previously mentioned, patients
with large SPSSs had higher Child—Pugh and
MELD score than those with small collaterals,
and both had worse liver function than patients
without shunts.?>

Hepatic encephalopathy

The relation between HE and the presence of
shunts is well known. Moreover, in recent dec-
ades, surgical shunts and, more recently, TIPS
placement have allowed acquiring a wide experi-
ence in HE.%%%5 Previous reports have observed
that 46-71% of patients with recurrent and/or
persistent HE showed large SPSSs at radiological
examination.>>° In the case—control study per-
formed by Riggio er al. with 28 patients, large
SPSSs were identified in 71% of patients with

chronic HE, while only 14% of the group without
HE presented SPSSs.> Similarly to TIPSs, a rela-
tion between SPSS size and HE has been
observed.?5:33:66 In the recent work by Praktiknjo
et al. large SPSSs, classified according to the total
shunt area, had higher risk of developing HE and
higher ammonia levels.%®

In addition to size, the presence of hepatofugal
blood flow in SPSSs is also an important compo-
nent for developing HE.>® Both size and hepatof-
ugal flow support the bypass mechanism in which
blood flow circulating through SPSSs, carrying
neurotoxins from intestine, bypasses the liver.6?
Some studies have suggested that paraumbilical
shunts, responsible for hepatopetal flow in the
portal vein, do not influence HE.*?8 However,
larger series have provided evidence against this
hypothesis, with the same rate of HE complica-
tions than other SPSSs,2%:%8 supporting the con-
cept of “ineffective portal flow”.3°

As a result of these mechanisms, patients with cir-
rhosis and SPSSs can develop HE with a relatively
preserved liver function and have less identifiable
precipitating events.> In this setting, the SPSS
would act as a facilitating factor. Nevertheless, the
presence of SPSSs alone is not enough for explain-
ing the development of HE; in patients with
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noncirrhotic portal hypertension who develop
portosystemic collaterals, in whom liver function
is preserved, HE is rarely seen.®® HE is driven by
the accumulation of those neurotoxins due to liver
disease and aggravated by SPSSs.67:70

Therefore, large SPSSs should be investigated in
patients with HE, especially in recurrent or per-
sistent episodes despite relatively well-preserved
liver function.!%!! Also, a high rate of covert HE
has recently been reported among these patients,
associated with a significant risk of developing
overt HE.”! For the diagnosis of SPSS, a high
index of suspicion is needed, as abdominal CT is
not routinely performed in cirrhotic patients and
abdominal ultrasound could not identify deep
SPSSs.72

There is a special form of HE with cerebellar and
extrapyramidal symptoms called hepatocerebral
syndrome or cirrhosis-related Parkinsonism, in
which large SPSSs are frequently identified.”® In
this condition, T'1 hyperintensity in basal ganglia
due to manganese deposition is commonly
described in cerebral MR imaging, suggesting a
mechanism of toxicity.’* This clinical presenta-
tion does not respond to classical ammonia-
lowering treatments,”> and neither has the effect
of levodopa been well established.”® Nevertheless,
shunt occlusion (discussed in next section) and
LT have been suggested as therapeutic options,””
provided that other etiologies are excluded.
Hepatic myelopathy is a very infrequent type of
HE, characterized by progressive spastic parapa-
resis and hyper-reflexia.l%!! that has been related
to long-standing shunts in most of the cases, up to
85%.78 Its management includes, with limited
experience, LT, which can achieve an improve-
ment in symptoms especially in earlier stages.”9:80

The importance of identifying SPSSs rests in the
possibility of improving measures against HE.10:11
These patients may benefit from intensive man-
agement and closer follow-up, optimizing treat-
ment (with nonabsorbable disaccharides and also
considering the addition of antibiotics as rifaximin)
and providing recommendations about avoiding
precipitating events (as constipation, use of seda-
tive drugs, diuretic treatment overuse, and early
identification and treatment of infections).”%:8! If
despite these measures, recurrent or persistent HE
is maintained, second-line more-invasive manage-
ment should be considered.®2 These approaches
will be developed in the next section.

Embolization

Interventional radiology embolization is a useful
technique for the management of PH-related
complications of SPSSs, especially gastrorenal
shunts with associated GV.! Balloon-occluded
retrograde transvenous obliteration (B-RTO) is
an effective method to control GV bleeding, fre-
quently used in Asia.l3 It has also showed effec-
tiveness as treatment of HE associated with
GVs.83 However, the secondary increase in PVP
can worsen other PH-related complications, as
EVs or ascites. Moreover, the sclerosing material
could also produce secondary effects, as pulmo-
nary edema or portal vein thrombosis.>! Other
techniques as coil-assisted retrograde transvenous
obliteration (CARTO) or vascular plug-assisted
transvenous obliteration (PARTQO) have been
developed, providing the same results with less
secondary effects.8485

Regarding HE, the presence of shunts not only
justifies the refractivity to treatment but also pro-
vides a therapeutic target.8® However, the possi-
bility of increasing PH after embolization, as well
as causing procedure-related complications,
should be carefully considered.

In the last 40years many publications have pro-
vided experience in SPSS embolization in HE.
Initially, the level of evidence was limited to case
reports and short series, even with contradictory
results. However, in the past decade, larger series
have been reported, and have allowed obtaining
homogeneous conclusions.®®87-91 Jt has been
proved that embolizing shunts to treat refractory
HE is both efficient and safe, in well-selected
patients (Table 3). Three months after emboliza-
tion, around 60% of patients remain free of neu-
rological symptoms®® and a high percentage
remain free of HE at 1-2years (49-55%).68,87.88
Late recurrences are probably related to develop-
ment of new collaterals or recanalization of previ-
ously closed ones.!4

Severe procedure-related complications, includ-
ing thrombosis, or aggravation of PH-related fea-
tures such as GIB or ascites, have not been
observed in a significant proportion (Table 3). In
the different series published, patients were care-
fully selected before the procedure. Patients with
severe/refractory ascites or large GEVs were not
considered as candidates to embolization. MELD
score pre-embolization has been identified as a
good predictor of outcomes, with a range of
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Table 3. Efficacy and safety in SPSS embolization. Main results from recent studies that evaluate efficacy and safety of embolization.

Reference n SPSS Embolization (access, material Efficacy/Safety
and technique)
Laleman 37 Splenorenal: 20 Percutaneous (paraumbilicall; % free of HE:
et al.8 Paraumbilical: 9 transhepatic (the others) - Short-term (100 days): 59.4%*
Mesocaval: 7 Material: coils (59%), Amplatzer - Long-term (2years): 48.6%*
Mesorenal: 1 plugs (35%]), matrix or a - Procedure-related complications:
combination 7 mild/1 capsular bleeding
- Long-term:
De novo EV: 2 (1 small, 1 large)
GEV: no significant increase
EV bleeding: 1 nonfatal at 55 months
Ascites: no significant differences
PVT: 4 (11%; 1 in PV, 3 in one branch)
Lynnetal® 20 Splenorenal: 12 Transhepatic (25%], also right % HE with sustained improvement
femoral, internal jugular, - Short-term (1-4 months): 100%**
paraumbilical, right axillary. - Long-term (6-12 months): 92%**
Material: coils (75%), Amplatzer - Procedure-related complications: 10%
plugs (20%) or combination 1 mild/1 bacterial cholangitis
- Long-term (12 months):
De novo EV: 1 (small)
Ascites (new or worsening): 6 (4 paracentesis)
An et al.88 17 Splenorenal: 14 Percutaneous (paraumbilicall; Recurrence of OHE for 2years:
Paraumbilical: 3~ femoral (splenorenal] 39.9% (embolized) versus 79.9% (control}*
Material: Amplatzer plugs, coils - No serious procedure-related complications
combined with gelatin sponges - Long-term: MELD <15 and no HCC
Ascites: mild 3 (18%)
EV (small-sized new or worsened): 3 (18%)
No GIB
No PVT
Naeshiro 14 Splenorenal: 3 Percutaneous HE disappearance in 1-2weeks: 93%
etal.® Gastrorenal: 4 Material: EOI, coils and NBCA - No serious procedure-related complications
Mesocaval: 5 (B-RTO or CARTO) - Long-term:
Portocaval: 2 EV: worsening at 3months (21%])
EV: worsening at 24 months (29%)
GIB: 14%
Inoue etal?® 19 Splenorenal: 19 EOI, coil and NBCA HE improvement: 100%*
(B-RTO) - No serious procedure-related complications
- Long term: ascites: 21%
Philips 21 Splenorenal: 17 Transjugular (71%), transhepatic HE improvement:
etal. Mesocaval: 7 (19%), transfemoral (4.8%) - Short-term follow up: 71%*

plus others

CARTO, PARTO, B-RTO or a
combination

- Long-term: 23%

Serious procedure-related complications: 1
hemoperitoneum with multiple organ failure
- Long-term:

EV: No significant increase

GIB: 1 nonfatal, controlled with band ligation
(122 days post-occlusion).

Ascites: no significant increase

B-RTO, balloon-occluded retrograde transvenous obliteration; CARTO, coil-assisted retrograde transvenous obliteration; EOl, ethanolamine
oleate with iopaminol; EV, esophageal varices; GEV, gastroesophageal varices; GIB, gastrointestinal bleeding; HE, hepatic encephalopathy;
HCC, hepatocellular carcinoma; NBCA, N-butyl cyanoacrylate; MELD, Model for End-stage Liver Disease; OHE, Overt hepatic encephalopathy;
PARTO, vascular plug-assisted transvenous obliteration; PVT, portal vein thrombosis; SPSS, spontaneous portosystemic shunt.

*p < 0.05. **Per-protocol analysis.
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Recurrent or persistent HE

|

- Medical treatment: Non absorbable disaccharides + Rifaximin
- Avoid precipitant factors

)

Refractory to treatment:
Consider SPSS (abdominal CT/ MRI)

\’

Presence of SPSS

v

= \

- MELD score <11
- No significant PH-related complications*
- Technical feasibility of embolization

l

MELD score 12-14

- MELD score 215
- Significant PH-related complications™
- Technical difficulties for embolization

|

Consider embolization ‘

I Consider each case individually I

| Consider liver transplant

*As severe / refractory ascites or large EV / recent variceal bleeding

Figure 3. Algorithm including persistent or recurrent HE suggested management, considering SPSS

embolization or liver transplant.

HE, hepatic encephalopathy; SPSS, spontaneous portosystemic shunt.

cutoffs from 11 to 15; patients with higher MELD
will probably not benefit from embolization8:87:88
and show worse outcomes and more complica-
tions. In a recent work, low liver stiffness values
measured by transient elastography, were linked
with better outcomes; the cutoff used was
21.6kPa, which correlates with clinically signifi-
cant portal hypertension.®?

Therefore, patients with recurrent or persistent HE
secondary to SPSSs with deteriorated liver function
and PH-related complications should be consid-
ered as candidates for L'T. By contrast, when liver
function is preserved, shunt embolization would
be a recommended and less-invasive approach.82
(Figure 3) Shunt embolization would avoid con-
tinuous episodes of HE in patients with good liver
function that would remain for a long time on the
waiting list.86

With regard to cirrhosis-related Parkinsonism,
the experience is very limited, but in the same
direction; Parkinsonism and HE symptoms can
improve significantly after shunt embolization in
carefully selected patients.®! As in the previously
mentioned studies, deteriorated liver function is a
contraindication for this therapeutic option, with

lack of benefit and more mortality after shunt
occlusion.!* The limited evidence available estab-
lishes a Child—Pugh score >11 as a cutoff. In case
of hepatic myelopathy, the usefulness of this tech-
nique has not been determined, due to its
extremely low frequency. Currently, the experi-
ence is limited to isolated case reports, in which
this alternative approach is also recommended to
patients with preserved liver function.??

Portopulmonary hypertension

SPSS are associated to other less frequent com-
plications, such as portopulmonary hypertension
(POPH). POPH is defined by hemodynamic cri-
teria assessed by right heart catheterization in the
presence of portal hypertension, with or without
cirrhosis. The association between SPSSs and
POPH is not completely understood. SPSS may
probably increase the pulmonary flow but also
facilitate the transit of substances, such as vasoac-
tive factors, which are produced in the splanchnic
circulation.®* These factors skip the liver and pro-
duce vasoconstriction in the pulmonary vascular
bed.% It has been shown that the frequency of
shunts is similar between patients without and
with POPH, including mild and moderate/severe
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POPH. Nevertheless, large SPSSs are more fre-
quently seen among the latter. Moreover, the
presence of large collaterals is significantly associ-
ated with treatment failure.®® In many cases, the
appearance of SPSSs precedes the diagnose of
POPH, therefore identifying a subgroup of
patients at risk of both developing POPH and
treatment failure, whom may benefit from a closer
follow-up, screening and prompt treatment.

Survival

SPSSs have been suggested as an aggravating fac-
tor for liver disease, worsening hepatic failure by
decreasing blood supply.5® This effect is well
known in surgical and radiological shunts, and
has been previously discussed as the “portosys-
temic shunt syndrome”.%7-8 In this sense, embo-
lization of SPSSs in selected patients could offer
extra benefit. Some studies indeed have pointed
out a protective role of the procedure, improving
liver function and even reducing mortal-
ity.55:88:90,99 Tshikawa er al. found that patients
with low basal stiffness (up to 21.6 KPa) showed
an improvement of MELD sodium score and
higher survival after embolization.2

In the study conducted by the Baveno VI
Cooperation Group, a relevant relation between
SPSSs and mortality was identified.25> SPSSs were
independently associated with mortality or LT,
with significant differences in the group of patients
with preserved liver function (MELD score of 6-9).
No relation between mortality and SPSS size or
anatomical type was identified. Nevertheless,
Praktiknjo ez al. recently used the sum of the cross-
sectional areas of all SPSSs identified, finding that
a large SPSS area (>83 mm?) was associated with
worse survival.’® The main interpretation of these
results is that the area allows to magnify the differ-
ences between patients, and that the sum of the
area is a more reliable information about the
attempt to compensate PH, reflecting more clearly
the real hemodynamic situation and clinical course
of patients.

SPSS and outcomes after TIPS

TIPS placement has become an established ther-
apy for PH-related complications, including
refractory ascites and acute or recurrent GEV
bleeding.100-102 Tts main limitation is the risk of
liver dysfunction and the development of HE after
the procedure.%46%98 That is the reason that TIPS

placement is preferably performed in selected
patients with enough hepatic reservation and if
possible, without previous episodes of HE, with
chronic HE being a relative contraindication.13

Saad and Darcy compared the experience of
TIPS placement and B-RTO in the management
of GV bleeding by evaluating the hemodynamic
and liver function consequences of both tech-
niques.!%% As previously mentioned, GVs alone
are frequently supplied from posterior or short
gastric veins through a gastrorenal SPSSs. The
authors suggest that the amount of portal blood
flow diverted through the gastric shunt should be
taken into account as a predictor of response.
Following this argument, the possible conse-
quences of TIPS placement in case of gastrorenal
shunt were analyzed around the so-called
“throughput theory”, according to which a sig-
nificant gastrorenal shunt could act as a compet-
ing shunt. Also, the influence of the anatomical
situation was proposed as the “proximity theory”,
in which the location of the posterior or short gas-
tric veins, closer to gastrorenal shunts than to
TIPSs, was introduced as another competing fac-
tor. In contrast, coronary/left gastric veins, which
usually drained to EVs, have their origin in the
right side of the portal circulation, closer to the
portal system; this anatomical differences could
explain the more effective role of TIPS in EVs.104

Although recent data suggest that rifaximin has a
protective effect, reducing the risk of HE after
TIPS when administered 15 days before the proce-
dure and maintained 6 months after,1% it can be
insufficient in some cases. Some studies suggest
that pre-existing large SPSSs increase the risk of
post-TIPS HE, which diminishes when these
shunts are embolized.100-10° After TIPS placement,
nearly one-third of SPSSs remained unchanged,
although with a reduction in portal pressure. He
et al. proposed prophylactic embolization of SPSS
during TIPS, and showed that the risk of HE was
similar to those without shunts [hazard ratio (HR)
for HE in 5years of 1 (TIPS) versus 1.38 (1.08—
1.77) (TIPS + SPSS) oversus 0.82 (0.49-1.37)
(TIPS + embolization); p=0.029].1°¢ They also
showed that these patients did not have a higher
risk of rebleeding, recurrence of ascites, TIPS dys-
function or death of any cause. Similar results were
obtained by Leng er al. in a recent study that evalu-
ated the efficacy of TIPS combined with SPSS
embolization in variceal bleeding, comparing the
results and risks with patients without SPSSs.197 In
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this study, a control group submitted to TIPS with
nonembolized SPSSs was not included. By con-
trast, in terms of survival, Borentain er al. found
that concomitant SPSSs were associated not only
with the appearance of HE, but also with an
increased risk of early mortality after TIPS.108
However, the follow-up was limited to the first
30days after TIPS placement. More evidence is
needed to obtained solid conclusions.

SPSSs and influence after liver

transplantation

The clinical impact of SPSSs in LT is still a mat-
ter of debate. Previous studies have reported that
large SPSSs are associated with increased rate of
complications after L'T when left untouched,
including primary nonfunction and disfunction of
the graft, higher risk of portal vein thrombosis
and reappearance of HE.!10-112 These complica-
tions are thought to be driven by the diminished
irrigation to the graft, as part of the flow circulates
through the shunt, causing a “portal steal” phe-
nomenon.!!3 Thereby, SPSS ligation during LT
surgery has been proposed and successful short-
term outcomes reported.!'* However, there are
concerns about procedure-related complications,
such as bleeding or inferior vena cava thrombosis.
In the study performed by Gomez-Gavara et al.
consecutive patients with splenorenal shunt
>1cm were included and approximately half of
them had the shunt ligated during surgery.> In
the remaining patients the shunt was left in place,
according to a clamping test performed during
the surgery, which consisted of checking whether
the hepatic portal flow improved or not after
clamping the shunt. Interestingly, SPSS ligation
during LT was associated not only with less post-
operative morbidity, HE and portal vein throm-
bosis, but also with better patient and graft
long-term survival during a mean follow-up of
25 months. Recently, Alland ez al. have observed
in recipients of living-donor LT that portal vein
thrombosis and size of splenorenal shunt, previ-
ous to LT, were predictors of portal complica-
tions (defined as portal stenosis, thrombosis or
hepatofugal flow, requiring surgical, percutane-
ous or medical management); in particular, portal
vein thrombosis and splenorenal shunt diameter
<8mm led to a risk of portal complications of
8.3%, which increased to 16.7% when shunt
diameter was 8—15mm and to 38.5% with diam-
eters >15mm. The authors proposed to consider
intraoperative intervention in these cases.!!>

Nevertheless, an association between SPSSs and
more complications after L'T has not always been
observed. Saks ez al. evaluated retrospectively the
outcomes of patients undergoing LT with nonli-
gated splenorenal shunts, finding that their pres-
ence was not associated with post-LT mortality or
graft failure, compared with cirrhotic patients with-
out shunts.** Despite no ligation being performed,
almost half of the evaluated shunts spontaneously
decreased in size after LT. In the recent study per-
formed by Rodrigez et al., in which the majority of
SPSSs were not ligated (only five large SPSSs from
a cohort of 263 shunts), SPSSs did not influence
graft survival or patient survival, regardless of the
size of the collateral and the type of graft used (car-
diac-death donation or brain-death donation).33

To summarize, the management of SPSSs in LT is
still controversial. Current recommendations sug-
gest considering the ligation of SPSSs in high-risk
patients with low portal venous flow or very large
shunts, to avoid graft hypoperfusion, portal com-
plications or HE. However, in small-sized grafts
and technically difficult scenarios, SPSSs should
not be ligated. During long-term follow-up, in case
of persistence of symptomatic large SPSSs, shunt
embolization could be considered, although the
experience in embolization after LT is extremely
limited, documented as isolated case reports.87-116

Conclusion

In conclusion, SPSSs are very frequent in patients
with cirrhosis their prevalence increases as liver
function deteriorates, and represent an indirect
indicator of severe PH. Furthermore, their pres-
ence has been related to worse prognosis, espe-
cially in patients with preserved liver function.
SPSSs may identify a subgroup of patients with
good liver function but advanced PH, thus more
likely to develop complications. Large SPSSs are
frequently found in patients with persistent and
recurrent HE, being a useful therapeutic target in
selected cases. Similarly, patients with liver cir-
rhosis candidates for TIPS with concomitant
large SPSSs, may benefit from simultaneous
embolization to avoid post-TIPS HE. Finally, the
management of SPSSs in LT is still controversial,
considering the ligation of large SPSSs to avoid
graft hypoperfusion a possible intervention.
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