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Abstract

BACKGROUND

Percutaneous transhepatic stent placement has become a common strategy for
the postoperative treatment of portal vein (PV)/superior mesenteric veins
(SMYV) stenosis/ occlusion. It has been widely used after liver transplantation
surgery; however, reports on stent placement for acute PV/SMYV stenosis after

pancreatic surgery within postoperative 3 d are rare.

CASE SUMMARY

Herein, we reported a case of intestinal edema and SMV stenosis 2 d after
pancreatic surgery. The patient was successfully treated using stent grafts.
Although the stenosis resolved after stent placement, complications, including
bleeding, pancreatic fistula, bile leakage, and infection, made the treatment
highly challenging. The use of anticoagulants was adjusted multiple times to
prevent venous thromboembolism and the risk of bleeding. After careful
treatment, the patient stabilized, and stent placement effectively managed

postoperative PV/SMYV stenosis.

CONCLUSION
Stent placement is effective and feasible for treating acute PV /SMYV stenosis

after pancreatic surgery even within postoperative 3 d.
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pancreaticoduodenectomy with portal vein reconstruction: A case report.

World | Gastrointest Surg 2024; In press

Core Tip: Portal vein (PV)/superior mesenteric veins (SMV)
stenosis/occlusion is an uncommon but severe complication after pancreatic
surgery. Stent placement for acute PV/SMYV stenosis within 3 d postoperatively
was rarely reported. We reported a case showing that percutaneous
transhepatic stent placement was an effective and feasible treatment for acute
SMV stenosis on postoperative day 2 after the Whipple procedure and could
relieve patients” symptoms. Complications after SMV stent placement, such as
bleeding, infection, pancreatic fistula and bile leakage should be fully noticed
and carefully managed, especially when considering their interactive effects.
Anticoagulation was initiated for preventing stent thrombosis, but it increased

risk of bleeding.

INTRODUCTION

Portal vein (PV) or superior mesenteric vein (SMV) stenosis can occur as a
postoperative complication and has been widely reported after liver
transplantation surgeryl*2l. PV/SMV stenosis can also be a complication of
pancreatic surgery, such as pancreaticoduodenectomy (PD)BAl. The incidence
of PV stenosis is reported to be 9%-30%[45 and is higher with PV resection
during surgeryl®, causing significant symptoms, including abdominal pain,
gastrointestinal bleeding, and ascites”8l. SMV stenosis with clinical
manifestations, including refractory ascites, gastrointestinal bleeding, and
congestive bowel infarction, has been reported less frequentlyl®l. In patients
with severe symptoms, PV/SMV stenting may be used to reestablish blood
flowl10l. Previous studies have shown that PV/SMV stenting is typically

performed after 1 month postoperatively, but rarely within 3 d, possibly due to
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concerns about re-stenosis or bleeding. Only one case-series report reported an
instance of PV/SMV stenting within 3 d of pancreatic surgeryl!], but without
detailed clinical characteristics and outcomes. Generally, there is a lack of
experience with treatment of postoperative PV/SMYV stenosis within 3 d. Here,
we present a case of a patient with acute postoperative PV/SMV stenosis
treated with PV/SMV stenting on postoperative day (POD) 2. To the best of
our knowledge, this is the first report on stent placement, management of
anticoagulation usage, and complications after stenting for acute PV/SMV

stenosis after pancreatic surgery with PV reconstruction within POD 3.

CASE PRESENTATION

Chief complaints
Two years after transverse colon cancer surgery, four months since finding

pancreatic head mass.

History of present illness

A 65-year-old woman underwent PD with PV and SMV resection and
reconstruction using an autologous great saphenous vein patch for a pancreatic
head mass. She underwent radical resection for laparoscopic colorectal cancer
2 vyears before PD, and the pathological diagnosis was moderately
differentiated adenocarcinoma of the transverse colon, pT4aNOMO, stage IIb.
After colorectal cancer surgery, the patient underwent four courses of XELOX
chemotherapy. At 18 postoperative months (POMs) after colorectal cancer
surgery, positron emission tomography,/computed tomography (CT) revealed
a 1.8 cm x 1.7 cm mass in the pancreatic head with a maximum standardized
uptake value (SUVmax) of 4.5. Enhanced CT found a mass with low
enhancement that caused SMV violation and stenosis (Figure 1). Considering

the previous history of colorectal cancer, it was difficult to discriminate the
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stenosis (Figure 2). Therefore, PV angiography was performed and SMV

stenosis confirmed.

TREATMENT

Percutaneous transhepatic stent placement was performed to reestablish blood
flow in the PV (Figure 3). Heparin was administered after stent placement to
prevent thrombosis with an activated partial thromboplastin time (APTT) goal
of 35-40 s, which was 1.5 times of the patient’s baseline level before surgery[t2l
(Figure 4). On POD 7, thrombosis formation was found in right peroneal vein;
therefore, we tested the activity of antithrombin to evaluate heparin’s
anticoagulant activity. The activity of AT-III was 67%, suggesting an increased
risk of developing abnormal thrombosis and impaired sensitivity to heparin,
since heparin functions through antithrombin. Fresh frozen plasma was
transfused to rescue sensitivity to heparin. Gastrointestinal bleeding was
observed on POD 9; therefore, the dose of heparin was decreased. On POD 10,
the heparin was replaced with low molecular weight heparin (LMWH) (Figure
4). On POD 22, the patient experienced bleeding from the drainage tube,
hematochezia, and hematemesis. The patient was treated with transfusion, and
LMWH was changed to a very low dose of heparin, with an APTT goal of 25-
30 s, and finally to rivaroxaban 10 mg qd. Bleeding gradually disappeared at
POD 26.

Pancreatic fistulas and bile leakage were also found after stent placement,
which was inferred to be a result of the resolution of intestinal edema after re-
establishment of PV blood flow. A pancreatic fistula was diagnosed by a daily
drainage volume of 100-200 mL nearby the pancreaticojejunal anastomosis
(Figure 5), and the drainage fluid was cloudy as rice water with rising amylase.
Bile leakage was diagnosed using Atrovirens drainage fluid with a high level

of direct bilirubin. Proton pump inhibitors and enzyme inhibitors were
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administered, and the drainage tubes were carefully adjusted. The pathological
diagnosis was adenocarcinoma with moderate differentiation, and
immunohistochemical analysis suggested that the mass may have originated

from the colon.

OUTCOME AND FOLLOW-UP

The patient experienced several episodes of infection and fever (Figure 6).
During the first week after surgery, septic shock occurred, which probably
originated from pancreatic fistula, bile leakage, damage to intestinal barrier
function, and translocation of gut bacteria. Retrograde infection from the
drainage tubes also aggravated the infection. Intermittent fever was found in
the whole POM 1, with peak temperature 37.8-38.5 °C. Blood and sputum
cultures were negative and drainage cultures were positive for Pseudomonas
aeruginosa, Enterococcus faecium, and Acinetobacter baumannii. Antibiotic use was
adjusted several times according to drug susceptibility test results. The patient
was finally discharged from the hospital 2 months after surgery. The patient
did not present any abdominal symptoms related to PV/SMYV stenosis after

surgery for 8 months.

DISCUSSION

Pancreatectomy combined with PV resection and reconstruction was used to
treat advanced pancreatic cancers that invaded the portal and SMVs('314].
However, there were no standardized guidelines on the choice of
reconstruction mode, including primary repair, autologous grafting, or
synthetic graftingl315. Primary repair is technically easy but might result in
high tension for long segmental resections. Autologous grafting requires a
suitable length and caliber, and frequently used materials include the great

saphenous vein, femoral vein, external iliac vein, umbilical vein patch, parietal
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peritoneum, and falciform ligamentl!6-1%l, Synthetic grafting is convenient but
more likely to result in thrombosis and has a lower patency[!5l. Thus, we chose
the great saphenous vein as the graft material.

Acute PV stenosis following PD was a rare but severe complication. There
were few reports on its management, and the reported treatments included
early systematic anticoagulation, surgical repair, and percutaneous
transhepatic PV stent placement(2-3]. Early systematic anticoagulation was the
first-line treatment for PV thrombosis; however, the failure rate could be as
high as 62%[222], especially in patients with complications such as ascites.
Surgery is typically not performed because severe adhesions at the surgical site
would make surgical repair difficultl222]. Percutaneous transhepatic PV stent
placement is preferred for PV stenosis after hepatic transplantation
surgeryl242]; however, its use after pancreatic surgery was rare, especially
within 3 PODs. For this patient, we chose to place a stent to re-establish blood
flow instead of performing anticoagulation because the occlusion blocked
anticoagulation drugs. The reported patency rate was 66.7%-80%7811.14] for PV
stenting after pancreatic surgery. However, these patency rates could not be
directly adopted in our case, since the majority of reported cases concerned
surgeries conducted > 30 d. Moreover, in those studies, only a small proportion
of patients received PV reconstruction during surgery. Therefore, our case was
more vulnerable to thrombosis formation. However, due to our successful
management, the patient did not present any abdominal symptoms related to
PV/SMV stenosis after surgery for 10 months, and CT scan revealed patent
stents.

In this patient, two stents were placed, one coated and one uncoated. The
uncoated stent was intended for the preservation of blood supply of SMV
branches, protecting the blood supply for both key anastomoses. After the stent

placement, four complications were observed: Pancreatic fistula, bile leakage,
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infection, and bleeding. The pancreatic fistula and bile leakage were caused by
the resolution of intestinal edema, which caused abdominal infection. Damage
to intestinal barrier function and the translocation of gut bacteria worsened the
infection. Bleeding was caused by the pancreatic fistula, bile leakage, infection,
and wound corrosion. Anticoagulation results in intractable bleeding;
however, it was initiated with the aim of preventing stent thrombosis. These
complications created a vicious cycle that complicated the whole treatment. We
carefully evaluated the risks of bleeding and thrombosis and adjusted the
anticoagulation protocol with an APTT goal initiated as 35-40 s and actively
adjusted it based on drainage, bleeding, and hemoglobin values. It is important
that patients exhibiting heparin dose-resistance should be identified and
subjected to additional evaluations, including factor levels, antithrombin
activity, platelet count, and fibrinogen levels. Proton pump inhibitor drugs
were administered and non-steroidal anti-inflammatory drugs avoided.
Infection treatment was adjusted according to the drug susceptibility test.
Furthermore, enteral nutrition was continuously administered from POD 14
through the jejunal nutrition tube, which largely helped in the recovery of
intestinal function and repair of the intestinal mucosa, and thereby may played

an important role in breaking the cycle.

CONCLUSION

This case showed a successful example of using percutaneous transhepatic
stent placement for treating acute SMV stenosis after Whipple surgery. The
effectiveness of stenting has been validated by PV angiography. Although
severe complications occurred after this procedure, such as bleeding, infection,
pancreatic fistula and bile leakage, our treatment was successful in relieving
the patient’s symptoms. This is the first report on stent placement, management

of anticoagulation usage, and complications after stenting for acute PV/SMV
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stenosis after pancreatic surgery with PV reconstruction within postoperative

3d.
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