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a b s t r a c t 

A 79-year-old woman with a history of advanced gastric cancer and portal vein tumor 

thrombus, treated with surgery and chemoradiotherapy, presented with hematemesis due 

to esophageal variceal bleeding around the esophagojejunal anastomosis. Endoscopic treat- 

ment was unsuccessful. Due to portal vein occlusion, percutaneous transhepatic access was 

difficult. Thus, the middle colic vein, which was dilated due to portal vein occlusion, was per- 

cutaneously punctured, and antegrade embolization of a jejunal vein feeding the varices 

was performed using a microcatheter through a 4-F dilator placed as a sheath. After em- 

bolization, the sheath was removed, and ultrasound-guided compression of the puncture 

site was performed. No bleeding complication occurred. Therefore, direct percutaneous ac- 

cess to a mesenteric vein is a viable alternative to transhepatic access. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Accessing the portal venous system is the first step in var-
ious interventional radiology procedures, including preoper-
ative portal vein embolization, thrombolysis and thrombec-
tomy of the portal venous system, antegrade embolization of
varices, and percutaneous islet cell transplantation [1-4] . Per-
cutaneous transhepatic access to an intrahepatic portal vein
branch is the most common way to access the portal venous
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system. In rare cases, this approach is ineffective, and another
approach is necessary. We report a case of antegrade coil em-
bolization of esophageal varices by direct percutaneous access
to the middle colic vein. 

Case report 

A 79-year-old woman underwent total gastrectomy with dis-
tal pancreatectomy and splenectomy for advanced gastric
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Fig. 1 – Angiography during previous percutaneous transhepatic variceal embolization. (A) Angiography from the superior 
mesenteric vein revealed esophageal varices (arrow) near the esophagojejunal anastomosis. The portal vein (arrowhead) is 
occluded, and a microcatheter was advanced to the superior mesenteric vein through a collateral vein around the portal 
vein. (B) Angiography from the superior mesenteric vein after coil embolization revealed no enhancement of the varices 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

cancer ten years ago. Portal vein tumor thrombus developed
one year later, and was treated with radiation therapy and
chemotherapy. Since then, gastric cancer has not recurred.
Four years ago, she started experiencing recurrent episodes
of hematemesis due to bleeding from the esophageal varices
near the esophagojejunal anastomosis, which was treated by
endoscopic hemostasis. Two years ago, endoscopic treatment
failed to control the esophageal variceal bleeding. Based on
the computed tomography (CT) findings, the varices were un-
suitable for balloon-occluded retrograde transvenous obliter-
ation. Thus, via percutaneous transhepatic access, a collateral
vein around the occluded portal vein was inserted with dif-
ficulty using a microcatheter and a jejunal vein that fed the
varices was embolized with microcoils ( Fig. 1 ). Stent place-
ment of the portal vein was discontinued due to the long oc-
clusion and previous radiation exposure of the portal vein. 

At this time, the patient presented with hematemesis for
the first time in two years. During endoscopic hemostasis,
massive hemorrhage from the esophageal varices near the
anastomosis occurred, and hemostasis was achieved using
a Sengstaken-Blakemore tube. Further endoscopic treatment
was considered difficult, and percutaneous intervention was
planned to prevent rebleeding from the varices. Her contrast-
enhanced abdominal CT scan revealed that the middle colic
vein was dilated, which was due to portal vein occlusion.
It ran just below the peritoneum ( Fig. 2 ). The vein was eas-
ily compressible because of its superficial course and adhe-
sion caused by the previous surgery and radiation therapy
( Fig. 3 ). Additionally, the intrahepatic portal vein branches
were small due to portal vein occlusion. Therefore, we de-
cided to access the middle colic vein. Under local anesthe-
sia, the middle colic vein was punctured percutaneously us-
ing a 22-gauge coaxial needle ( Fig. 4 ). The 0.018-inch wire in
a micropuncture kit (Cook Medical, Bloomington, USA) was
advanced, followed by placement of the 4-F coaxial dilator
in the same kit into the middle colic vein as a sheath. An-
giography of the previously embolized jejunal vein was ob-
tained using a microcatheter with a 2.2-F distal tip (Progreat
β3, Terumo, Tokyo, Japan), but the image was unclear due to
rapid venous flow. The microcatheter was changed to a high-
flow type microcatheter with a distal diameter of 2.85-F (Carry
Leon high-flow; UTM, Nagoya, Japan). Angiography revealed
recurrent esophageal varices ( Fig. 5 A). The jejunal vein was se-
lected with the 2.2-F microcatheter, and embolization was per-
formed with pushable microcoils. After embolization, angiog-
raphy demonstrated no variceal enhancement ( Fig. 5 B). After
removing the coaxial dilator, ultrasound-guided compression
was applied to the puncture site for 10 minutes. Ultrasound
showed no intra-abdominal hemorrhage, and the punctured
vein was patent. There were no bleeding complications. Three
weeks after the procedure, a moderate amount of ascites de-
veloped, which was managed conservatively. The patient has
not experienced variceal bleeding for two months now. 

Discussion 

Access to the portal venous system is obtainable via several
approaches, including percutaneous transhepatic access, ileo-
cecal vein access with laparotomy, access through a tran-
sjugular intrahepatic portosystemic shunt (TIPS), percuta-
neous transsplenic access, and percutaneous paraumbilical
vein access [ 5 ,6 ]. Direct percutaneous access to the portal ve-
nous system is another option. Few studies have described
this technique [7-10] . Two studies have reported direct per-
cutaneous access to the superior rectal vein for antegrade
embolization of rectal varices [ 7 , 8 ]. After embolization, N-
butyl cyanoacrylate mixed with lipiodol was infused to pre-
vent bleeding from the access site. One study reported the
utility of direct superior or mesenteric access for portal vein
recanalization and TIPS creation [9] . Hemostasis at the ac-
cess site was not mentioned in this study. Another study re-
ported a case of portal vein recanalization and TIPS creation
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Fig. 2 – Contrast-enhanced computed tomography scan of the upper abdomen reveals that the middle colic vein (arrow) is 
dilated. The superior mesenteric vein (arrowhead) and the superior mesenteric artery (curved arrow) can also be 
appreciated in the scan 

Fig. 3 – Abdominal ultrasound image of the middle colic vein. (A) Ultrasound reveals that the middle colic vein (arrow) is 
dilated and runs just below the peritoneum. (B) With the application of gentle compression using the ultrasound probe, the 
middle colic vein (arrow) is flattened. Ao; aorta, SMA; superior mesenteric artery, SMV; superior mesenteric vein 

Fig. 4 – Direct percutaneous access to the middle colic vein. The ultrasound image reveals a 22-gauge needle (arrow) that 
hits the anterior wall of the middle colic vein 
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Fig. 5 – Angiography during variceal embolization via the direct percutaneous access through the middle colic vein. (A) 
Angiography of the previously embolized jejunal vein using a high-flow type microcatheter reveals recurrence of 
esophageal varices (arrows). (B) After additional coil embolization, the varices are no longer observed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

using direct percutaneous access to a mesenteric vein [10] .
After the procedure, a closure device was used at the access
site to achieve hemostasis. In the present case, direct per-
cutaneous access to the middle colic vein was used to em-
bolize the esophageal varices. Intra-abdominal bleeding from
the puncture site is a possible complication of direct percu-
taneous access to the portal venous system. In this case, a
4-F coaxial dilator was used as a sheath, and the mesenteric
veins were evaluated by ultrasound to avoid intra-abdominal
bleeding. The 4-F dilator is smaller than a 3-F vascular sheath
but slightly larger than an 18-gauge sheathed needle, and a
high-flow microcatheter can be advanced through the sheath,
which is not feasible with an 18-gauge sheathed needle. In in-
terventions using only microcatheters, the 4-F coaxial dilator
is useful as a sheath to effectively reduce the size of the access
site and decrease the risk of bleeding. We carefully evaluated
the portomesenteric vein via ultrasound before the procedure
and confirmed that the dilated middle colic vein was located
just below the peritoneum and easily compressible. Manual
compression after direct percutaneous mesenteric access is
feasible when the vein is easily compressible on ultrasound
and access is obtained with a small sheath. 

In conclusion, the direct percutaneous approach to the
mesenteric veins is a viable alternative approach in proce-
dures involving easily compressible veins and a low-profile
sheath. 
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