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Transient mesoportal shunt: An innovative technique for 
maintaining portal flow during pancreatoduodenectomy with 

portal vein resection
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Pancreatic cancers exhibit a surgical challenge, in light of frequent vascular involvement. In absence of metastatic 
spread, vascular invasion is the predominant limiting factor for determining the resectability. With progression of time 
vascular involvement is no longer considered a surgical contraindication. However these complex procedures are 
fraught with technical challenges. Portal clamping required for vascular resection and reconstruction results in hepatic 
ischemia and visceral congestion. In order to mitigate these untoward effects, surgeons have tried diverse techniques 
including venous shunts. Venous shunting facilitates the resection and allows for an enhanced exposure and a safe 
procedure. Previously described techniques were either cumbersome or failed to maintain portal flow. We present a 
technique of transient mesoportal shunt, to facilitate vascular resection during pancreatoduodenectomy. This technique 
is both simple and maintains portal flow throughout the procedure preventing both hepatic ischemia and visceral 
congestion. (Ann Hepatobiliary Pancreat Surg 2021;25:122-125)
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INTRODUCTION

Surgical resection provides only chance of cure in pa-

tients with pancreatic malignancy. Unfortunately less than 

20% of patients have resectable disease at presentation. 

With acquisition of greater skills in pancreatic surgery and 

improvement in perioperative care, the morbidity and mor-

tality of pancreatoduodenectomy (PD) have significantly 

decreased in recent times. Hence, complex PD with com-

bined vascular resection are more frequently performed 

now-a-days without significant increase in postoperative 

morbidity and mortality.1 However, the concern regarding 

the deleterious effect of portal vein clamping on liver 

function and bowel congestion still remains. Portosystemic 

shunts have been used to circumvent these effects; how-

ever they only focused on maintaining the mesenteric 

flow. We describe a transient mesoportal shunting techni-

que, used for vascular resection in a patient with border-

line resectable pancreatic malignancy. The mesenteric 

flow was effectively bypassed to the portal vein, hence 

decompressing the mesenteric system and simultaneously 

maintaining the liver blood flow.

CASE REPORT

The patient is a 65 year old recently diagnosed diabetic, 

presented with features of malignant obstructive jaundice 

for 1 month. He was diagnosed with a pancreatic head 

lesion after ultrasonography. The serum bilirubin was 23 

mg/dl and CA 19-9 was elevated (263 IU/ml). Pancreatic 

phase protocol CT revealed a lesion in pancreatic head 

and uncinate region with ＞180 degree involvement of su-

perior mesenteric vein–portal vein (SMV-PV) confluence. 

The length of involvement was about 3 cm, with contour 
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Fig. 1. Preoperative contrast en-
hanced CT images. (A) Border-
line pancreatic head malignancy 
involving portal vein confluence 
region (arrow). (B) Lesion has con-
tact with portal vein of ＞180o

with contour abnormality.

Fig. 3. Intraoperative images 
demonstrating construction of 
TMPS. (A) TMPS constructed 
after application of side biting 
vascular clamps, with a 10 mm- 
Dacron graft. (B) Schema depict-
ing the construction of TMPS.

Fig. 2. Intraoperative images. 
(A) Hard tumor noted in the 
head and uncinate process of 
pancreas with infiltration into 
SMV-PV confluence region (white 
arrow). (B) Tumor was adherent 
to CHA (yellow arrow), both 
proximal and distal artery con-
trol were taken.

abnormality (Fig. 1). The lesion was also abutting com-

mon hepatic artery (CHA) for a short length. Preoperative 

biliary drainage with endobiliary stent was done in view 

of very high bilirubin and uncontrolled diabetes mellitus. 

Subsequently surgery was performed after optimization of 

blood sugars and at serum bilirubin level of 9 mg/dl. 

Diagnostic laparoscopy was done to rule out occult meta-

static disease. The patient underwent PD with an artery 

first approach. Transient mesoportal shunt (TMPS) was 

constructed to facilitate portal vein resection anastomosis, 

in view of anticipated prolonged duration for vascular re-

construction, and to facilitate the retropancreatic dissection.

TECHNIQUE DESCRIPTION

Complete exposure was achieved by the Catell-Braasch 

maneuver. A posterior artery first approach was adopted 

and superior mesenteric artery (SMA) was cleared from 

its take off at aorta. A hard tumor was noted in the head 

and uncinate region of pancreas, which was infiltrating 

SMV-PV confluence. The Tumor was abutting CHA, but free 

from SMA and Celiac axis (Fig. 2).

With meticulous dissection, hilar PV and SMV were 

skeletonized. Unfractionated heparin was administered 

and side-to-side TMPS was constructed from SMV to hi-

lar PV with a 10 mm-Dacron graft of 15 cm length, using 

side biting vascular clamps (Fig. 3). Segment of PV- 
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Fig. 4. Intraoperative images 
showing tumor bed. (A) Tumor 
was resected enbloc with a seg-
ment of PV-SMV confluence. 
Arrows depict transected ends 
of portal vein (a), splenic vein 
(b), IMV (c), SMV (d). (B) 
Schema showing operative field 
after enbloc resection.

SMV along with confluence was resected enbloc with the 

tumor (Fig. 4).

An end-to-end anastomosis of PV-SMV was done after 

adequate liver mobilization. Splenic vein flow was shunt-

ed to IMV. Duct-to-mucosa pancreatojejunostomy, hep-

aticojejunostomy and gastrojejunostomy were done in a 

usual manner. Total duration of the surgery was 420 mi-

nutes and blood loss was 300 ml. Postoperative recovery 

was uneventful, without any significant derangement of 

liver function test. Patient was discharged in a stable con-

dition on 9th postoperative day without any complications. 

Histopathology revealed a R0 resection. He received ad-

juvant chemotherapy and there was no evidence of tumor 

recurrence at 16 months of follow up after surgery. 

DISCUSSION

The concept of vascular resection for pancreatic malig-

nancy has evolved from routine regional pancreatectomy 

to enbloc resection in selected patients.2,3 Portal vein in-

volvement is no longer considered either a technical or 

oncological contraindication for resection, provided a R0 

resection can be achieved safely. Portal vein resection 

provides opportunity for many patients to undergo re-

section, which were traditionally considered unresectable. 

However, these procedures often require complex vascular 

resection and reconstruction. Intraoperative blood loss 

from the collaterals, visceral congestion and hepatic ische-

mia are the main concerns during these procedures. It has 

been proposed that portal vein clamping can be safely per-

formed if reconstruction time is less than 30 minutes, and 

mesentericosystemic shunt is required if the time exceeds 

60 minutes.4 However this may not be applicable univer-

sally, as the physiologic effects of portal clamping during 

PD depends on many factors including functional status 

of the liver. Hence, various venous shunting procedures 

have been adopted by surgeons.

The mesocaval shunt typically aims at reducing the col-

lateral flow, secondary to portal vein obstruction. This 

helps in reducing the blood loss especially in Nakao type 

C and D type portal vein involvement. The use of meso-

caval and distal splenorenal shunt has been described in 

literature for this purpose, without major postoperative 

complications.5,6 

The mesocaval shunt effectively decompresses the mes-

enteric venous system, and the collateral flow. However, 

the concern with this technique is the complete diversion 

of portal flow away from the liver. Interruption of the por-

tal flow even for a short duration may have deleterious 

effects in the presence of cholestasis or preoperative che-

motherapy related liver injury.

Nakao et al.7 used an antithrombogenic heparin coated 

temporary catheter to construct a mesoportal shunt be-

tween SMV and either hilar PV or umbilical vein in vari-

ous hepatopancreatobiliary conditions, requiring vascular 

resections. A more cumbersome procedure with use of 

centrifugal pump-assisted bypass has also been described.8 

Bachellier et al.9 have reported the use of Gore-Tex graft 

for a temporary end-to-end mesoportal shunt in Nakao 

type C and D patients. However, this technique requires 

interruption of portal flow while shunting, as well as dur-

ing reconstruction of portal vein.
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We used a readily available Dacron graft with standard 

vascular anastomotic techniques to create TMPS. The pro-

cedure is simple, requires standard vascular technique, 

which is easily reproducible and does not require cen-

trifugal pumps or other cumbersome equipment. The pres-

ent techniques allow uninterrupted portal flow during con-

struction of the shunt, resection of SMV-PV confluence 

and its reconstruction. Hence, hepatic ischemia and bowel 

congestion due to prolonged portal vein clamping can be 

prevented. The SMA clamping, which is done to reduce 

bowel congestion during portal flow interruption can be 

completely avoided, thus preventing its associated re-

perfusion effects. The temporary side-to-side shunt reduces 

the time constraints of prolonged clamping, optimizes the 

surgeon’s ability to achieve a R0 resection and facilitates 

the retropancreatic dissection. Hence, this technique can 

be used in borderline resectable pancreatic malignancies 

that closely abut the SMA or involve the CHA, requiring 

prolonged Portal vein clamping and complex vascular 

reconstruction. 

CONCLUSION

Transient mesoportal shunt (TMPS) using Dacron graft 

is an easy and effective strategy to decompress the mesen-

teric venous system, and to maintain the portal flow dur-

ing complex portal vein resection and anastomosis in 

pancreatoduodenectomy.
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