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a b s t r a c t 

Background: Extrahepatic portal vein obstruction (EHPVO) results in severe portal hypertension (PHT) 

leading to severely compromised quality of life. Often, pharmacological and endoscopic management is 

unable to solve this problem. Restoring hepatic portal flow using meso-Rex bypass (MRB) may solve it. 

This procedure, uncommon in adult patients, is considered the treatment of choice for EHPVO in children. 

Methods: From 1997 to 2018, 8 male and 6 female adults, with a median age of 51 years (range 22–66) 

underwent MRB procedure for EHPVO at the University Hospitals Saint-Luc in Brussels, Belgium. Symp- 

toms of PHT were life altering in all but one patient and consisted of repetitive gastro-intestinal bleedings, 

sepsis due to portal biliopathy, and/or severe abdominal discomfort. The surgical technique consisted in 

interposition of a free venous graft or of a prosthetic graft between the superior mesenteric vein and the 

Rex recess of the left portal vein. 

Results: Median operative time was 500 min (range 300–730). Median follow-up duration was 22 months 

(range 2–169). One patient died due to hemorrhagic shock following percutaneous transluminal interven- 

tion for early graft thrombosis. Major morbidity, defined as Clavien-Dindo score ≥ III, was 35.7% (5/14). 

Shunt patency at last follow-up was 64.3% (9/14): 85.7% (6/7) of pure venous grafts and only 42.9% (3/7) 

of prosthetic graft. Symptom relief was achieved in 85.7% (12/14) who became asymptomatic after MRB. 

Conclusions: Adult EHPVO represents a difficult clinical condition that leads to severely compromised 

quality of life and possible life-threatening complications. In such patients, MRB represents the only and 

last resort to restore physiological portal vein flow. Although successful in a majority of patients, this 

procedure is associated with major morbidity and mortality and should be done in tertiary centers expe- 

rienced with vascular liver surgery to get the best results. 

© 2021 First Affiliated Hospital, Zhejiang University School of Medicine in China. Published by Elsevier 

B.V. All rights reserved. 
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ntroduction 

Extrahepatic portal vein obstruction (EHPVO) is a vascular dis- 

rder of the liver, defined by obstruction of the extrahepatic portal 

ein regardless of intra-hepatic portal branches, splenic or superior 

esenteric veins. Portal vein obstruction associated with chronic 

iver disease or neoplasia is a separate entity [1] . EHPVO is the sec-
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nd cause of portal hypertension (PHT) in the Western countries 

fter cirrhosis [2] . EHPVO is usually diagnosed by demonstrating a 

ortal cavernoma at ultrasonography in the absence of cirrhosis or 

hronic liver disease [3] . Knowledge concerning prevalence and in- 

idence of EHPVO is limited due to its infrequency and tremendous 

ariation in epidemiologic studies [4] . 

In children, EHPVO is supposedly attributed to fibrosis and 

hlebo-sclerosis following infection, such as omphalitis or umbil- 

cal vein phlebitis caused by cannulation. Congenital anomalies or 

hrombophilia rarely account for pediatric EHPVO. Yet, in the ma- 

ority of children, the etiology remains mostly unclear [1] . 
a. Published by Elsevier B.V. All rights reserved. 
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The meso-Rex bypass (MRB) is considered the treatment of 

hoice in the management of pediatric EHPVO [ 1 , 5 ]. This procedure

estores physiological portal flow by decompressing the splanchnic 

enous system via the superior mesenteric vein (SMV) into the left 

ranch of the portal vein (LPV) using autologous vein graft, typ- 

cally the left internal jugular vein. The technique was originally 

escribed in 1992 by de Ville de Goyet for the treatment of EHPVO 

fter liver transplantation and has since been successfully used to 

reat non-transplant recipients with thrombosis due to other eti- 

logies [5–7] . 

In adults, however, underlying hypercoagulable and prothrom- 

otic states are commonly reported as the main etiological fac- 

ors, with either acquired myeloproliferative neoplasms or inher- 

ted systemic thrombophilia. Latent myeloproliferative disorders at 

he time of diagnosis frequently evolve into overt myeloprolifer- 

tive neoplasms over time [2] . Local precipitating factors of EH- 

VO include intra-abdominal inflammation, abdominal infection, 

bdominal surgery or trauma history. A significant number of cases 

resent with multiple risk factors [8] . 

In adult EHPVO, beta-blockers, endoscopic management, and in- 

erventional radiological management remain the first line treat- 

ent for gastrointestinal bleeding related to PHT [ 4 , 8 ]. How- 

ver, results are ephemeral since the underlying cause of PHT 

emains unresolved. Consequently, the quality of life is typically 

ompromised by multiple hospitalizations, iron-deficiency anemia 

nd need for multiple transfusions [ 9 , 10 ]. This contrasts with the

surgery first” approach in pediatric EHPVO. 

Given the possible coexistence with thrombophilia, extensive 

nvestigation of prothrombotic disorders is recommended in adult 

HPVO, and adequate treatment of the underlying causes should 

nsue [11] . The Baveno VI consensus and current guidelines sup- 

ort indefinite anticoagulation in patients with EHPVO, according 

o the underlying prothrombotic risks [ 3 , 4 ]. Since the major com-

lication of EHPVO is gastrointestinal bleeding, this approach raises 

he question of the benefit-risk ratio of anticoagulation in patients 

rone both to thrombosis from thrombophilia and to bleeding from 

HT. While anticoagulation in these patients appears not to in- 

rease incidence and severity of bleeding, prospective and properly 

owered studies are still needed [ 4 , 8 ]. 

We report a single-center experience about 14 adults with EH- 

VO who underwent MRB, aiming to explore and define feasibility 

nd outcomes of the procedure. 

ethods 

This retrospective observational study of case series included 13 

atients with symptomatic EHPVO and one patient with asymp- 

omatic EHPVO who underwent MRB between March 1997 and 

ovember 2018 at the University Hospitals Saint-Luc in Brussels, 

elgium ( Table 1 ). This study was approved by the local ethics 

ommittee (CEHF 2020/22JUL/374). 

Median age at the time of surgery was 51 years (range 22–

6). There were 8 male and 6 female patients. Median body 

ass index was 22.7 kg/m 

2 (range 14.2–39.5). All but one pa- 

ient showed symptomatic EHPVO with severe abdominal discom- 

ort due to ascites, splenomegaly and hypersplenism (8 patients), 

ife-threatening refractory gastrointestinal bleeding (13 patients), 

ortal biliopathy responsible for bacterial and fungal sepsis (3 pa- 

ients), or a combination of those. One patient presenting asymp- 

omatic EHPVO early after liver transplantation underwent pre- 

mptive MRB in an effort to preserve the liver graft function. 

The etiologies of EHPVO were previous hepatic surgery- 

rthotopic liver transplant (3 patients), pancreatic surgery (4 pa- 

ients), inflammatory intra-abdominal conditions (3 patients), in- 

erited or acquired prothrombotic disorders (4 patients), abdomi- 
26 
al trauma (1 patient), or a combination of these. In one case of 

diopathic EHPVO, no cause was found. 

Out of the three patients with a history of liver transplanta- 

ion, two presented with chronic EHPVO and portal cavernoma 

traightaway. Prior Doppler ultrasound screening showed physio- 

ogical portal vein flow. The third patient showed early acute EH- 

VO one month after surgery. An attempt of portal vein revas- 

ularization by interventional radiology failed before considering 

urgery. All other patients presented with chronic EHPVO, defined 

s EHPVO present for more than 28 days from the beginning of 

ymptoms and/or presence of portal cavernoma [12] . 

The median delay between EHPVO diagnosis and surgical man- 

gement was 18 months (range 4–147), and was based on symp- 

om tolerance. 

The preoperative work-up consisted of hepatic vein catheteri- 

ation and transvenous liver biopsy to exclude an underlying liver 

isease, which is a formal contraindication to MRB. Liver biopsy 

howed non fibrotic, non steatotic liver tissue in all patients. The 

atency of LPV and SMV was assessed through computed tomog- 

aphy angiography and percutaneous portography. In all cases the 

atency of the intrahepatic portal veins was confirmed ( Fig. 1 ). 

The management algorithm for EHPVO in force in our institu- 

ion is shown in Fig. 2 . 

The surgical procedure was performed as described by de Ville 

e Goyet in 1992, modified if needed, depending on patient’s 

natomy ( Fig. 3 ) [7] . First, the Rex recess was accessed between

egments III and IV, within the umbilical fissure, in direct contin- 

ation of the round ligament. If present, the hepatic parenchymal 

ridge between segment III and IV was opened. The LPV was iso- 

ated with selective ligation of the small branches to segments III 

nd IV and clamping of bigger branches with suture ties (Blalock- 

ype clamping). LPV dissection stopped when the branching for 

egment II and the left portal trunk were identified, allowing an 

xposure of 3 to 4 cm in length for the future anastomosis. Next, 

he SMV was accessed in the mesenteric root and a transmeso- 

olic tunnel through the transverse mesocolon was made. Third, 

epending on availability and the anatomical intraoperative find- 

ngs, either a free autologous graft was procured, or venous allo- 

raft or synthetic graft was prepared on a case-by-case basis. Pa- 

ient’s anatomy and surgical history steered the choice. We used 

n autologous vein in three patients and a cadaveric iliac vein in 

our cases. The autologous conduit was the left internal jugular 

ein in two cases, and the right femoral vein in one case. In seven 

atients, we needed a polytetrafluoroethylene (PTFE) graft (GORE- 

EX®, Gore, Flagstaff, AZ, US) to overcome the gap length between 

PV and SMV. In the first three cases, a synthetic graft alone was 

sed. In the last four cases, a composite graft was used consist- 

ng of a prosthetic graft prolonged in both ends with a patch of 

llo- or autologous vein, to buffer vascular resistance between the 

ragile varicose vein and the stiff synthetic graft ( Fig. 4 ). Finally, 

he bypass anastomoses were performed. An anterior venotomy 

as performed on the SMV after lateral clamping and an end-to- 

ide anastomosis was performed in two running half-sutures using 

on-absorbable monofilament. The graft was then placed through 

he transmesocolic tunnel. Attention must be paid to avoid any tor- 

ion, kinking or twisting of the bypass. After lateral clamping of 

PV, a vertical venotomy was made on the ventral aspect of the 

ex recess, and the proximal end-to-side anastomosis was then 

erformed as above (Video S1, which demonstrated complete MRB 

echnique using cryopreserved cadaveric iliac vein). Patency and 

dequacy of the bypass were double-checked by intraoperative ul- 

rasound and direct measure of portal pressure. 

Postoperative anticoagulation consisted of low molecular 

eight heparin for six weeks, or vitamin K antagonists for three 

o six months, or directly acting oral anticoagulants, or acetylsali- 

ylic acid only ( Table 2 ). 
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Table 1 

Patients characteristics. 

Patient 
Age 

(yr) 
Sex 

BMI 

(kg/m 

2 ) 
Etiology 

Time since initial 

surgery (mon) 
Symptoms 

Time between 

diagnosis and surgery 

(mon) 

1 40 M 29.6 Idiopathic - Biliopathy, splenomegaly 17 

2 56 M 19.3 Orthotopic liver 

transplantation 

48 Biliopathy, splenomegaly 27 

3 24 M 16.4 Orthotopic liver 

transplantation 

10 - 5 

4 33 F 22.9 Heterozygous F-II mutation - Hematemesis, melena, 

splenomegaly 

141 

5 54 M 24.8 Cephalic 

duodeno-pancreatectomy 

1 Ascites, melena 6 

6 64 F 15.9 Chronic calcifying pancreatitis, 

pancreatico-duodenal 

derivation 

372 Hematemesis, melena 10 

7 65 M 22.4 Chronic calcifying pancreatitis, 

JAK2 mutation (1%) 

- Ascites, melena 147 

8 59 F 23.1 Orthotopic liver 

transplantation 

1 Ascites, splenomegaly, 

undernutrition 

18 

9 39 M 20.6 Total pancreatectomy (with 

portal vein reconstruction) 

6 Hematemesis, melena 4 

10 22 M 20.7 Liver trauma (AAST grade IV) 

(with portal vein suture) 

1 Splenomegaly 14 

11 48 F 39.5 F-V Leyden mutation, oral 

contraception 

- Biliopathy 43 

12 66 F 33.7 Ulcerative colitis - Melena 71 

13 33 M 23.0 AT-III mutation - Melena, hematemesis, 

splenomegaly 

129 

14 65 F 14.2 Cephalic 

duodeno-pancreatectomy 

(with portal vein 

reconstruction) 

39 Hematemesis, melena 10 

Fig. 1. Preoperative work-up confirming intrahepatic portal veins and superior mesenteric vein patency. A: Percutaneous intrahepatic portography confirming left portal vein 

patency. Percutaneous angiography with opacification of superior mesenteric artery ( B ), confirming superior mesenteric vein patency after splanchnic circulation ( C ). 
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Patients were followed up after surgery using Doppler ultra- 

onography and computed tomography angiography ( Fig. 5 ). 

esults 

Patients’ characteristics are summarized in Table 2 . The median 

perative time was 500 min (range 300–730) with no intraopera- 

ive mortality. Surgery was usually well tolerated, with a median 

tay in intensive care unit (ICU) of 1 day (range 1–4) and a median

ength of hospital stay of 11 days (range 6–41). 

Five patients (35.7%) suffered from major postoperative morbid- 

ty (Clavien-Dindo ≥ III) [13] . One patient died on postoperative 

ay (POD) 3. He presented early occlusion of the bypass, treated 

y percutaneous ballooning and stenting. Immediately after the ra- 

iological procedure, the patient developed massive bleeding and 

ultiorgan failure, due to a hepatic artery lesion, and subsequently 

ied despite resuscitation attempt. One patient with obstructive 

ung disease needed readmission to ICU for severe pneumopa- 

hy. One patient showed early thrombosis of the MRB at routine 

oppler ultrasonography on POD 7, successfully treated by per- 
27 
utaneous transhepatic revascularization with thrombectomy and 

tenting using stent graft by interventional radiology ( Fig. 6 ). The 

ypass was still patent at the last follow-up. One patient under- 

ent explorative laparotomy on POD 23, after signs of persistent 

nfection and imaging of intra-abdominal infected hematoma. After 

ash-up and drainage of the abdominal cavity, the postoperative 

ourse was simple. One patient was readmitted on POD 8 for in- 

estinal obstruction managed by surgical adhesiolysis. One patient 

as readmitted on POD 36 for sepsis of abdominal origin. He had 

 history of local infection after endoscopic sclerotherapy for oe- 

ophageal varices six months prior to his MRB procedure, treated 

y antibiotics. During the MRB procedure, the infected site was de- 

rided and cleaned and a composite synthetic-venous graft was 

mplanted. At readmission, this graft was shown to be infected, 

nd was successfully treated with negative pressure wound ther- 

py. The bypass was still patent at the last follow-up. 

The postoperative evolution of all patients is displayed in 

able 3 . After a median follow-up of 22 months (range 2–169), 

raft thrombosis occurred in 5/7 (71.4%) PTFE grafts vs. 1/7 (14.3%) 

iological conduits (Fisher’s P = 0.103). Bypass occlusion occurred 
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Fig. 2. Chronic EHPVO management flow chart. We consider for surgery patients with chronic EHPVO, i.e . diagnosed more than 28 days after the beginning of symptoms or 

cavernomatous transformation of the portal vein, or with acute EHPVO after failed percutaneous revascularization. Our standard surgical treatment consists in the surgical 

derivation described in the methods section. In case of contraindications to meso-Rex bypass, i.e . the presence of an underlying liver disease or an occlusion of LPV or 

SMV, patients undergo portosystemic shunt with either meso-caval or spleno-renal shunt, depending on pre- and intra-operative findings. EHPVO: extrahepatic portal vein 

obstruction; GI: gastro-intestinal; PH: portal hypertension; PV: portal vein; SMV: superior mesenteric vein; SV: splenic vein; TIPSS: trans-jugular intrahepatic portosystemic 

shunt; LPV: left branch of the portal vein. 

Table 2 

Perioperative data. 

Patient Graft type 
Operative 

time (min) 

Length of ICU 

stay (d) 

Length of 

hospital stay (d) 

Clavien-Dindo 

classification 

(grade) 

Complications 
Anticoagulation 

regimen (duration) 

30-day 

readmission 
Mortality 

1 PTFE 480 1 20 III Shunt obstruction 

requiring PTI (POD 7) 

VKA (6 mon), 

persantine (3 years), 

ASA 

- - 

2 PTFE 540 - 18 II Pneumopathy (POD 3), 

clostridium colitis 

(POD 7) 

VKA (3 mon) - - 

3 PTFE 315 - 6 III - VKA (3 mon), 

ASA 

Surgery for 

intestinal 

obstruction 

(POD 8) 

- 

4 IJV 300 1 9 0 - Persantine - - 

5 IJV 390 1 8 I - ASA - - 

6 IJV + PTFE 510 1 17 IV Pneumopathy LMWH (6 weeks), 

ASA 

- - 

7 PTFE + CV NF 3 24 0 - LMWH (6 weeks), 

ASA 

Sepsis 

(POD 36) 

- 

8 IJV + PTFE + CV 500 4 - V Shunt obstruction 

requiring PTI (POD 3), 

hemoperitoneum and 

hemorrhagic shock 

following RHA injury 

during PTI (POD 3) 

LMWH - POD 3 

9 CV 450 1 41 III Hemoperitoneum 

requiring surgery, no 

active bleeding found 

(POD 23) 

- - - 

10 PTFE + IJV 540 1 6 0 - LMWH (6 weeks), 

ASA 

- - 

11 CV 515 1 9 I Sepsis (POD 2) DOAC (prior to 

surgery) 

- - 

12 CV 620 3 11 I Pneumopathy ASA - - 

13 FV 730 1 15 I Ileus DOAC (prior to 

surgery) 

- - 

14 CCV 320 1 7 0 - LMWH (6 weeks) - - 

CCV: cryopreserved cadaveric iliac vein; CV: cadaveric iliac vein; IJV: internal jugular vein; PTFE: polytetrafluoroethylene; FV: femoral vein; NF: not found; POD: 

postoperative day; PTI: percutaneous transluminal intervention by interventional radiology; RHA: right hepatic artery; ASA: acetylsalicylic acid; DOAC; direct oral 

anticoagulant; LMWH: low molecular weight heparin; VKA: vitamin K antagonist. 

28 
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Table 3 

Long-term outcome. 

Patient Follow-up 

period (mon) 
Shunt reintervention Shunt patency at last 

follow-up 

Hemorrhagic event 

recurrence 

1 161 - Patent None 

2 167 - Patent None 

3 169 - Occluded None 

4 149 - Patent None 

5 25 - Patent None 

6 22 PTI failure for shunt stenosis 

(22 mon), 

shunt ablation for 

prosthetic-duodenal fistula (23 

mon) 

Occluded None 

7 47 Shunt infection treated by VAC 

therapy (26 mon) 

Patent Once (no origin found, 

no need for 

transfusion, no 

recurrence after) 

8 - PTI for shunt obstruction (POD 

3) 

- - 

9 15 PTI for shunt stenosis (3 mon) Patent Ulcerative 

gastro-jejunal 

anastomosis 

10 9 PTI failure (9 mon) Occluded None 

11 2 - Occluded None 

12 3 - Patent None 

13 16 - Patent None 

14 2 - Patent None 

POD: postoperative day; PTI: percutaneous transluminal intervention by interventional radiology; VAC: vacuum-assisted closure. 

Fig. 3. Meso-Rex bypass between the superior mesenteric vein (SMV) and the Rex 

recess (RR) of the left portal vein. IMV: inferior mesenteric vein; MRB: meso-Rex 

bypass; RR: Rex recess of the left portal vein; SMV: superior mesenteric vein; SV: 

splenic vein. 
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fter a median of 15 months (range 2–169). In one patient, a suc- 

essful percutaneous stenting of MRB was done for shunt stenosis 

hree months after surgery. The bypass was still patent at the last 

ollow-up. Nine out of the 14 MRBs (64.3%) were patent at the last 

ollow-up. 

All but two patients showed complete symptoms resolution 

ith disappearance of gastrointestinal bleeding, ascites, and por- 

al biliopathy. One patient presented a single episode of gastroin- 

estinal bleeding two years after surgery. Work up did not identify 

ny source of bleeding, and blood transfusion was not needed. No 

ther episodes have recurred since. The second patient had history 

f total pancreatectomy and Child reconstruction. He suffered from 
29 
leeding from ulceration of the gastro-jejunal anastomosis. No pa- 

ients showed postoperative encephalopathy. 

iscussion 

Though etiologies of EHPVO are different between adults and 

hildren, its main consequences remain similar. Portal obstruction 

eads to PHT with subsequent development of portal cavernomas, 

ortosystemic shunts, oesophageal varices, upper gastrointestinal 

leeding, splenomegaly and hypersplenism [14] . Other morbidi- 

ies include portal biliopathy, minimal hepatic encephalopathy, and 

ventually, parenchymal extinction [ 4 , 10 , 11 ]. 

Although it is unclear whether isolated EHPVO affects survival, 

hich generally depends on the underlying disease, it is clear their 

uality of life is severely disturbed, mostly due to recurrent gas- 

rointestinal bleeding or sepsis due to biliopathy [ 4 , 9–11 , 15 ]. 

Management of adults with EHPVO and preserved liver func- 

ion remains controversial, and usually consists purely of symp- 

omatic treatment. According to current recommendations, similar 

rinciples regarding the use of beta-blocker, endoscopic sclerother- 

py or elastic banding in cirrhotic patients are applied in patients 

ith EHPVO-related bleeding [ 4 , 8 ]. However, the natural history 

etween cirrhotic and non-cirrhotic patients is divergent, and the 

anagement of EHPVO cannot be simply derived by observations 

n cirrhotic patients [16] . 

The indication for long-term anticoagulation in EHPVO patients, 

n the absence of thrombophilia, remains controversial and is 

ased on expert opinion and retrospective series [3] . While no 

harmacological treatment restores a physiological flow in the por- 

al system, gastrointestinal bleeding and biliary sepsis are possibly 

nderrated causes of fatal events and this reality pleads for a sur- 

ical approach. 

In patients with recurrent bleeding or refractory ascites, trans- 

ugular intrahepatic portosystemic shunt (TIPSS) is a derivative 

echnique that is valid for well selected cirrhotic patients but that 

as not yet been fully evaluated for EHPVO. However, this pro- 

edure creates an iatrogenic portosystemic shunt and is associ- 

ted with multiple complications such as congestive cardiac fail- 

re, hepatic encephalopathy and TIPSS infection [17] . The recanal- 
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Fig. 4. Meso-Rex bypass with composite graft technique. a: Left branch of the portal vein in Rex recess; b: prolongation of the synthetic graft with a patch of autologous 

internal jugular vein; c: polytetrafluoroethylene (PTFE) conduit; d: trans-mesocolic tunnelization; e: superior mesenteric vein anastomosis. 

Fig. 5. Computed tomography before and after MRB procedure. A: Portal cavernoma (plain arrow) as seen before surgery; B: Rex recess of the left portal vein (plain arrow) 

and superior mesenteric vein (hollow arrow) as seen before surgery; C: meso-Rex bypass patency (plain arrow) at follow-up 6 months after surgery. 
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zation of the portal vein using contemporary interventional ra- 

iology techniques seems promising. It has been recently shown 

hat interventional radiology is successful in up to 50% of cases 

ith acute EHPVO before cavernomatous transformation, in terms 

f portal vein recanalization [12] . Nonetheless, the role of portal 

ein recanalization in chronic EHPVO is not yet established, espe- 

ially in long-term fibrotic occlusion [ 4 , 8 ]. 

Shunt surgery is traditionally reserved to selected patients who 

resent with gastrointestinal bleeding, symptomatic portal biliopa- 

hy or severe hypersplenism unresponsive to medical/endoscopic 

reatments. Historically, surgical options included gastric devas- 

ularization, various selective and non-selective non-physiological 

hunts, and splenectomy. 

On the other hand, the MRB procedure restores a physiological 

ortal flow and normal hepatic perfusion. Furthermore, with this 

echnique the dissection of liver hilum and portal cavernoma is 

voided. This detail is noteworthy because most patients undergo 

upramesocolic surgery prior to EHPVO. Nevertheless, this proce- 

ure is rather unknown or judged too risky and too difficult by 

he general surgical community. 

In the pediatric population, this paradigm shifted a couple of 

ecades ago, with the advent of the MRB as the definitive treat- 

ent for EHPVO [ 5 , 18 ]. In the standard MRB technique in children,

he procedure can be done without the use of prosthetic material 

nd the internal jugular vein is used as a conduit between SMV 

nd LPV. Unlike synthetic or allogeneic grafts, autologous conduits 

hich grow with the child do not require prolonged anticoagula- 

ion, and have a low risk of secondary stenosis or thrombosis [19] . 

A number of alternative techniques have already been described 

n children using venous inflow via inferior mesenteric vein, coro- 

ary vein, or splenic vein with or without splenectomy [20–23] . 
30 
he bypass itself can also be achieved throughout interposition of 

ther conduits, such as autologous femoral vein, saphenous vein, 

r cadaveric iliac vein [ 18 , 21 , 24 ]. A study has also reported the use

f recanalized umbilical vein in the round ligament to perform an 

nd-to-end anastomosis and avoid a challenging end-to-side anas- 

omosis on a hypoplastic portal left branch [25] . However, these 

onduits are fraught with a higher risk of thrombosis, presumably 

ecause of their small diameter, twisty shape, and subsequent risk 

f kinking [19] . 

In young adults, the direct transposition of splanchnic vessels 

ave been proposed, such as the coronary vein and inferior mesen- 

eric vein without the need of a vascular conduit, as an alterna- 

ive to MRB [22] . The use of recanalized umbilical vein as inter- 

osition grafts or vein patch has also been described in multiple 

epato-pancreato-biliary procedures, including one modified MRB 

sing the coronary vein [26] . Unfortunately, these approaches are 

argely impractical in adults because splanchnic vessels are often 

ragile, compromised by previous surgery, and not long enough. 

A previous study has described the autologous saphenous vein 

s an alternative conduit in MRB to connect SMV and LPV for dis- 

ances as long as 10 cm [18] . Cadaveric iliac veins are also a vi-

ble option. When matched for blood type, cadaveric veins have 

elatively low immunogenicity and there is no need for immuno- 

uppression [9] . Synthetic grafts have been used when no biolog- 

cal options were available [ 6 , 27 ]. Few studies have evaluated the 

se of PTFE for portal bypass, which essentially is a separate en- 

ity from arterial and venous systemic bypasses. Concerns about 

he use of PTFE in the portal system are the risk of thrombosis 

ue to low flow, and the risk of infection or fistula due to intra- 

bdominal location, risks confirmed by some limited evidence in 

he literature [28] . Despite the reduced sample size, our experi- 



M. Brichard, S. Iesari, J. Lerut et al. Hepatobiliary & Pancreatic Diseases International 21 (2022) 25–32 

Fig. 6. Percutaneous phlebography after thrombectomy and stenting of proximal 

anastomosis stenosis (plain arrow) at POD7 showing complete portal revasculariza- 

tion. 
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nce seemingly gravitates toward this hypothesis with 71.4% graft 

hrombosis in PTFE grafts. Another concern for the use of synthetic 

TFE graft in the peritoneal cavity, is the potential erosion of ad- 

acent structures, mostly the duodenum, and the subsequent risk 

f graft thrombosis, infection, and digestive perforation or obstruc- 

ion [29] . We observed indeed one case of prosthetic-duodenal fis- 

ula requiring shunt ablation 23 months after surgery. Based on 

ur experience, we recommend avoiding synthetic graft altogether 

nd prefer biological graft, i.e . autologous or deceased-donor vein. 

Despite the lack of evidence regarding anticoagulation therapy 

fter splanchnic vein reconstruction, the latest protocol in our in- 

titution included low molecular weight heparin for the early post- 

perative period, based on the etiopathology of EHPVO and the 

nderlying prothrombotic risk. For patients with confirmed under- 

ying thrombophilia, oral anticoagulation therapy was kept indefi- 

itely. 

Although it has been reported that in children long-term meso- 

ex graft patency exceeds 90%, postoperative graft stenosis and 

hrombosis are an issue [ 30 , 31 ]. In this regard, percutaneous in-

erventions, including ballooning and stent placement, have been 

roven to be effective on long-term venous graft patency and clini- 

al resolution of symptoms in the majority of patients with anasto- 

otic stenosis or thrombosis after MRB [ 32 , 33 ]. In our series, four

atients underwent percutaneous intervention, two of whom had 

he shunt patency been restored. The only fatal event was mas- 

ive hemorrhage following an arterial lesion caused by the percu- 

aneous intervention. 

Only few studies have evaluated the results of MRB for 

dult EHPVO. The first published adult case underwent MRB in 

995 for EHPVO due to idiopathic chronic pancreatitis. The pa- 

ient had variceal bleeding and was treated with classical sur- 

ical decompression. This patient showed no signs of gastro- 

ntestinal bleeding recurrence with 16-month follow-up [34] . El- 

aggar et al. [35] demonstrated that significant liver regeneration 

as achieved after portal-flow preserving shunts, including MRB, 

n children and adults with EHPVO. They suggested that current 

urgical management of EHPVO should restore the hepatopetal 
31 
ortal flow, whenever feasible. Reichman et al. [9] described symp- 

om relief after MRB procedure, in an adult patient experiencing 

HPVO after Whipple procedure suffering from recurrent gastroin- 

estinal bleeding. 

As EHPVO patients have well-preserved liver function and, usu- 

lly, less comorbidities, surgery could also be considered in these 

atients to prevent variceal bleeding, as already reported in the 

iterature [36] . In our series, the vast majority of patients under- 

ent shunt surgery after failure of endoscopic or medical treat- 

ent. Unfortunately, prospective study related to MRB for symp- 

omatic adult EHPVO is hardly feasible due to the rarity of this 

ondition. Still, a validation is warranted since long-term morbid- 

ty and mortality rates of medically treated EHPVO are unknown 

nd the value of early surgical treatment for asymptomatic patients 

ingers unestablished. 

In conclusion, we describe a series of MRB performed in 14 

dults with EHPVO. Our experience shows that this procedure mer- 

ts further attention of the liver experts community. Despite its 

urgical complexity, witnessed by major perioperative morbidity, 

his procedure can definitively relieve complications from PHT. Fur- 

her refinement of the technique is desirable to improve outcomes. 

mproved selection criteria and use of venous auto- or allografts 

re the first step in this direction. While a prospective comparison 

f this technique with current pharmacological management is still 

eeded, MRB qualifies as a physiological portosystemic shunt and 

liminates major life-altering complications of PHT. 
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