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PURPOSE



 Esophageal varices (EV) :

 Major complication of portal hypertension

 May develop when pressure gradient ≥ 10mmHg

 Risk of bleeding when pressure gradient ≥ 12 mmHg

 Annual bleeding risk of 15% for stade 2 and 3 EV

PRIMARY PROPHYLAXY OF VARICEAL BLEEDING  :

➢ Non selective Beta-blocker as first-line treatment

• As soon as EV stade ≥ 2 diagnosis

• Over a lifetime

PURPOSE  MATERIALS & METHODS  RESULTS  DISCUSSION  CONCLUSION



 Hemodynamic response to NSBB :

 Assessed by 2 transjugular HVPG measurements

 Defined by a decrease ≥ 20% or HVPG < 12 mmHg

 30% de répondeurs selon ces critères

 But : 

 Invasive procedure in high bleeding risk patients

 Unsuitable : 30% of patients are protected but classified as non-responder

 In clinical practice :

 No evaluation of response to NSBB : no HVPG measurement

 Treatment continued over a lifetime

 Despite 1/3 patients non-responder & serious long-term adverse effects
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 The azygos vein drains most of the esophageal

blood flow

 The azygos blood flow (thermodilution) :

 Significantly increased in case of portal hypertension

 Corrélé à la pression intra-variqueuse

 Indirectly reflects the hemodynamic in portosystemic

collaterals

 Can be measured non-invasivelly : 

2D cine phase-contrast MR Imaging

Bosch et al. J Hepatol 1985 

Bosch et al. Hepatol Baltim 1986
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Main objective :

➢ To use 2D cine PC MRI to quantify the variations of the 

azygos blood flow in cirrhotic patients starting NSBB 

therapy as primary prophylaxis against variceal bleeding

Secondary objectives :

➢ To assess the variations after treatment of liver and spleen 

stiffness, splenomegaly and portal venous blood flow
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MATERIALS & METHODS :



 Multicentric prospective non-controlled study

 Inclusion criteria : endoscopic diagnosis of EV stade ≥2

 Preliminary results on 26 patients
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BASELINE :

 Clinical and laboratory data : Child-Pugh - MELD score

 Liver Doppler Ultrasonography

 Liver stiffness : FibroscanTM & ARFITM (10right/5left)

 Spleen stiffness : ARFITM

 Complete liver MRI &azygos blood flow <7 days after EV diagnosis

 HVPG (>November 2015) : n=8

➢ NSBB therapy started the day after MRI

➢ All measurements were repeated 1 month after

➢ Evaluation of the observance
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 Endpoints = variation at1 month under NSBB

 Median azygos blood flow (mL/s)

 Median liver stiffness with FibroscanTM (kPa)

 Median liver stiffness with ARFITM (m/s)

 Median spleen stiffness with ARFITM (m/s)

 Mean of maximum portal venous blood flow (cm/s)

 Spleen length (cm)
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 Azygos blood flow measurement protocol (1.5T) :

 Fasting > 6h - non breath-hold

 Retrospective cardiac gating

 2D cine PC with Venc scout ranging from 30-60cm/s
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RÉSULTATS :



 Clinical and endoscopic characteristics :
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 Azygos blood flow was significantly correlated to Child-Pugh score 

(r=0.505 ; p=0.008) and MELD score (ρ = 0.4773 ; 95% CI: 0.11 · 0.73 ; 

p=0.014)

 Significant difference of azygos blood flow between Child C and Child A 

patients (p=0.019) and between Child C and Child B patients (p=0.02)

 No significant difference between Child A and B patients (p = 0.673)
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 Endpoints :
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 Endpoints :

PURPOSE  MATERIALS & METHODS  RESULTS  DISCUSSION  CONCLUSION



 Variation of azygos blood flow after 1 month of NSBB therapy

was significantly correlated to : 

 Spleen stiffness using ARFITM (ρ = 0.523 ; 95% CI ; p = 0.006)

 Right hepatic lobe stiffness using ARFITM (ρ = 0.425 ; 95% CI ; p = 0.03)

 No correlation with variation of left hepatic lobe stiffness using

ARFITM, liver stiffness using FirboscanTM, portal venous blood flow or 

spleen length

(Dureté du lobe droit=0.336 ABF +14.549 ; R2=0.18)                (Dureté splénique=0.558 ABF +20.29 ; R2=0.27)
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 Decrease of azygos blood flow was significantly higher in 

observant patients (77%) : −40.6% vs −4.3% (p = 0.011)

 4/8 patients were proved as responders (HVPG)

 No corrélation between variations of azygos blood flow and 

HVPG (ρ = -0.0962 ; 95% CI ; p = 0.821)
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DISCUSSION



 2D cine PC MRI allows to quantify precisely and in a non-invasive way

the variations of azygos blood flow under treatment

 Our results are similar to those previously published using invasive 

thermodilution (gold standard) : −31.1% vs −34 to −38% 

 But :

 23% patients non perfectly observant

 46% patients active alcohol consumption

 Small sample

 Sugano et al. also studied the propranolol effects on azygos blood

flow using MRI (−40.7% à midnight) but with nycthemeral variations

Cales et al. J Hepatol 1985   - Garcia-Pagán et al. Hepatol Baltim 1990 - Sugano et al J Hepatol 2001
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 Our study is the first to report a correlation between azygos 

blood flow variation and variation of both liver and spleen 

stiffness

 Spleen stiffness is correlated to HVPG and can predict the 

presence and the size of EV

 Spleen stiffness : dynamic

 Liver stiffness : fixed liver fibrosis

Hirroka et al. Radiology 2011
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 No correlation between azygos and portal blood flow :

 No correlation between portal bood pressure and blood flow

 No correlation after TIPS placement

 No correlation between variation of azygos blood flow and HVPG :

 HVPG correlated to portal pressure but no to EV pressure

 Same decrease of azygos blood flow in HVPG-responders and 

HVPG-nonresponders

 Azygos blood flow is more relevant to assess response to 

treatment
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 Correlation between azygos blood flow and both

Child and MELD score : additionnal information 

about the hemodynamic of cirrhotic patients

 Limits :

 Preliminary results : small sample

 Single observer : reproductibility
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CONCLUSION:



➢ Azygos blood flow plays a key role in the monitoring of 

the hemodynamic changes in portosystemic collaterals

➢ MRI can quantify precisely and in a non-invasive way the 

variation of azygos blood flow

➢ The correlation with both spleen and liver stiffness

suggests a simple non-invasive tools to assess efficiency of 

NSBB as a prophylaxis against bleeding risk in cirrhotic

patients

CONCLUSION :
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