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Complications of Portal Hypertension

u Why does PH need to be managed?
u Hemorrhage
u Ascites / hydrothorax
u Encephalopathy
u Hepatorenal syndrome
u Hepatopulmonary syndrome



Ascites / Hydrothorax

u Transudative, hydrostatic, high SAAG
u Contributes to morbidity, mortality
u Severe, refractory: 

u AASLD: fluid overload that is unresponsive to Na-
restricted diet and high dose diuretics (400 
mg/d spironolactone, 160 mg/d furosemide) OR 
recurs rapidly after therapeutic paracentesis.

u Not standardized: ≥ 6 large volume 
paracentesis/y (≥ 5 liters)



Ascites : treatment options

u Drainage
u Large volume paracentesis (LVP)
u Tunneled drain
u Peritoneo-cystic shunt (Europe)
u Peritoneo-venous shunt (Denver shunt)

u Inflow pressure reduction
u Partial splenic embolization (PSE)

Loss of 
protein, 
electrolytes

DIC

Hurts, PVT



Ascites : treatment options

u Portosystemic shunt for 
decompression
u Surgical shunts 

(splenorenal, mesocaval, 
portocaval)

u Transjugular intrahepatic 
portosystemic shunt (TIPS)



Portal hypertensive hemorrhage

u Cause of death in ~1/3 of cirrhotic patients
u Mortality at 1 month ~20%, 1 year ~40%

u Statistics have improved with improved 
endoscopic methods, pharmacologic prophylaxis, 
interventional techniques

u Higher mortality and rebleed rates for gastric 
varices compared with esophageal varices, 
gastropathy, other (ectopic) varices



Hemorrhage : treatment options

u Portosystemic shunt (TIPS, etc.)
u Inflow pressure reduction (PSE)
u Embolization / sclerotherapy

u Balloon-occluded retrograde transvenous 
obliteration of varices (BRTO)

u Variations, some in conjunction with TIPS



u Special circumstances
u Acute portal venous thrombosis (PVT)
u Chronic portal venous thrombosis
u Budd-Chiari syndrome (BCS, hepatic 

venous outflow obstruction)

Portal hypertension : treatment options



TIPS developments



u Since 2002, standard of care is to 
use PTFE-covered stents (Gore 
Viatorr)

u Primary patency improved from 
~50% @ 1 y to 90+%

u New device is “variable 
expansion” from 8-10 mm 
diameter to allow for 
customization by gradient

u Some previous contraindications 
are not as valid Sze et al., JVIR 2006;17:711

TIPS developments : stentgrafts



u Intravascular ultrasound guidance
u Improved safety (one pass)
u Alternative paths 

u DIPS (Direct intrahepatic 
portosystemic shunt, IVC to 
MPV, less likely to traverse HA, 
biliary)

Hoppe, Wang, Petersen. Radiology 2008; 246:306

TIPS developments : IVUS



TIPS developments : alternative shunts

Hong et al., JVIR 2012: 23;136

u Transvenous Extrahepatic 
Portosystemic Shunts (TEPS)
u Portocaval, Mesocaval, 

Splenocaval, Splenorenal
u Possibility of selective shunting, 

preserving SMV flow into liver for 
first pass hepatic metabolism 
(↓encephalopathy, ↑trophic flow)



u TEPS (transjugular
extrahepatic 
portosystemic shunt)
u Mesocaval shunt

TIPS developments : alternative shunts



TIPS developments : Chronic PVT



TIPS developments : Acute PVT



TIPS developments : Budd Chiari



u Bare stent TIPS
u Technical failures 

underwent 
adjunctive 
embolization / 
sclerotherapy

u Rebleed, survival 
benefits

u Less obvious with 
stentgrafts, since 
rebleed rate lower

TIPS developments : adjunctive embolization



Embolization developments



u 1970s: Transhepatic or 
transjugular embolization 
(w/o shunt)
u Hypertonic glucose, 

thrombin, gelatin 
sponge

u 1980s: Sclerotherapy with 
EtOH, balloon occlusion

Embolization developments : BRTO



u 1984 Olson et al. 
u 20 ml EtOH, coils, balloon

u 1991 Kanagawa et al. 
u10% ethanolamine oleate

Embolization developments : BRTO



Kiyosue et al., Radiographics 2003; 23:911.

u Balloon-occlude 
renal/adrenal vein outflow

u Inject sclerosant to fill 
varices retrogradely

u Dwell 24 hours
u Aspirate, remove balloon

Embolization developments : BRTO



Embolization developments : BRTO

TIPS BRTO

Rebleed
@ 1 year 20% 2%

Survival 
@ 1,3,5 
years

81/64/40 96/83/76

TIPS 1992-1998, BRTO 1996-2002

Ninoi, AJR 2004;183:369

u No intrahepatic tract needed
u Lower risk of hemorrhage, pain, 

anesthesia
u Portal flow and liver function 

may improve
u Portal flow +50%, ICGC +20%, HE 

improved
(Miyamoto 2003 J Gastroenterol Hepatol 18:934)

u Decreased Child-Pugh score
(Choi 2003 Korean J Radiol 4:109)



u Active hemorrhage from gastric varices 
(GV) with GastroRenal Shunt (GRS)

u Bleeders, poor candidate for TIPS
u CPT-C, MELD > ~18
u HCC
u Vascular occlusions

u Previous hemorrhage from GV with GRS
u High risk GV with GRS (submucosal)
u Refractory encephalopathy with GRS

Embolization developments : BRTO



u PHTN remains, actually increased
u Close endoscopic followup imperative
u Procedural complications

Embolization developments : BRTO

Saad, Semin IR 2012;29:118



Retrograde vs. Antegrade
u BRTO:

u Poor TIPS candidate
u Poor liver function
u PV or SV occlusion

u BATO:
u With TIPS
u Problematic 

outflow(s)

Saad, Sze. Semin IR 2011;28:314

Embolization developments : BRTO variants

u Combination:
u Trap sclerosant
u Permanent coils, plugs 

(CARTO, PARTO, 
CAATO, PAATO)



u EGD follow-up 
1 month later

u CT follow-up 
9 months 
later

Embolization developments : BRTO variants

u GIB after 
OLT



Embolization developments : BRTO variants

u Chronic PVT, 
cavernous 
transformation, 
refractory GIB

u 6 month 
follow-up



Embolization developments : BRTO variants



Treatment algorithm developments



Treatment algorithm developments



u 1st time acute variceal hemorrhage 
treated by endoscopy, vasoactive 
drugs

u Randomized to TIPS vs scheduled EBL
Garcia-Pagan et al. NEJM 2010;362:2370-9.

Don’t wait!

Treatment algorithm developments : GIB



u Does this apply to 
ascites patients, too?

Salerno et al, Gastroenterology 2007;133:825
Meta-analysis of 4 RCTs

u Early TIPS for ascites trial 
(Gore), before refractory (6 
times in 90 d, then 365 d), 
stopped for poor enrollment

Treatment algorithm developments : Ascites



?

Treatment algorithm developments



Conclusions


