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Abstract

Background: Portal vein (PV) stenosis or obstruction is sometimes observed
in patients who were performed pancreatobiliary surgery. These conditions
such as pancreatic fistulas (PF) and intra-abdominal infections after pancrea-
tobiliary surgery still represent significant clinical issues. In addition, insuffi-
cient attention is paid to the fact that severe stenosis of the PV can result in
life-threatening complications. Material and Methods: At our institution,
lymph node dissection within the hepatoduodenal ligament was performed
for biliary or pancreatic neoplasms in 68 patients between October 2005 and
April 2017. The diameter of the PV was measured on computed tomography
scans obtained before and after the operation. PV stenosis was defined as
a >50% reduction in the diameter of the PV. The degree of PF (Pancreatic
Fistula) was defined by the International Study Group of Pancreatic Fistula
after pancreaticoduodenectomy. Furthermore, the Clavien-Dindo (CD) classi-
fication was used to assess the complications that occurred in cases in which
pancreatojejunostomy was not performed. The relationship between the de-
gree of PV stenosis and the occurrence of postoperative complications was
analyzed. Results: The overall frequency of PF was 56.3% (18 patients). Grade
B or C PF occurred in 5 patients (15.6%). In the present small series, a corre-
lation was detected between the degree of PV stenosis and the occurrence of
postoperative complications after pancreatobiliary surgery (p < 0.05). Con-
clusions: Clinicians should keep in mind that the PV can narrow in cases in
which grade B or C PF or intra-abdominal abscesses occur after pancreatobi-

liary surgery.
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1. Introduction

Portal vein (PV) stenosis or obstruction can be caused by tumor invasion [1],
radiotherapy [2] [3], and surgical procedures such as liver transplantation or PV
resection during pancreatic resection [4] [5]. After lymph node dissection within
the hepatoduodenal ligament for a pancreatobiliary neoplasm, the PV is directly
exposed in the region around the pancreatic or biliary anastomosis; therefore, it
is considered that it is affected by the conditions in this area. Long-standing PV
stenosis or obstruction can lead to portal hypertension; splenomegaly; and re-
current gastrointestinal bleeding, which is still considered to be a fatal complica-
tion. The purpose of the present study is to examine the relationship between the
extent of PV stenosis and the occurrence of postoperative complications, such as

pancreatic fistulas (PF) or intra-abdominal infections, after pancreatobiliary

surgery.
2. Material and Methods

From October 2005 to April 2017, 68 patients underwent dissection of the lymph
nodes within the hepatoduodenal ligament for biliary or pancreatic neoplasms at
our institution. Skeletonization of the PV and hepatic artery was performed by
removing all of the tissue in the hepatoduodenal ligament. PV is directly exposed
in the region around the pancreatic or biliary anastomosis; therefore, it is consi-
dered that it is affected by the conditions in this area. We excluded patients with
ampullary carcinoma, those who underwent PV reconstruction for tumor inva-
sion, and those in which a locally recurrent lesion developed in close proximity
to the PV. We collected the patients’ clinicopathological data and radiological
images from their electronic medical records and retrospectively analyzed the
patency of the PV. Consequently, the remaining 43 patients were enrolled in this
study. The diameter of the PV was measured on portal venous phase computed
tomography (CT) images with a thickness of 5 mm at 3 months after surgery. In
particular, the narrowest point of the PV at 8 weeks after the pancreaticobiliary
surgery was defined as the postoperative PV diameter in order to ensure that our
results were not affected by transient portal stenosis [6]. The observed postoper-
ative changes in PV diameter are presented as percentage values compared with
the preoperative diameter of the PV. PV stenosis was defined as >50% narrow-
ing of the diameter of the PV, as described in previous reports [7] [8]. The fre-
quency of PF (as defined by the International Study Group of Pancreatic Fistula,
ISGPF) [9] after pancreaticoduodenectomy was analyzed. PF was classified into
four categories (none and grades A, B, and C). In addition, the Clavien-Dindo
(CD) classification [10] was used to assess the complications that arose in cases
in which pancreatojejunostomy was not performed. Then, the relationships be-
tween the grade of PF or the occurrence of a complication included in the CD
classification and the extent of PV stenosis were studied. Data analyses were
performed using the R statistical package version 3.1.0 (The R Foundation for
Statistical Computing). Statistical associations between categorical factors were
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assessed using Fisher’s exact test. P-values of <0.05 were considered to be statis-

tically significant.

3. Results

Among the 43 patients, there were 30 males and 13 females with a mean age of
69 years (range: 52 - 86 years). The patients’ underlying diseases included distal
cholangiocarcinoma in 16 patients, pancreatic adenocarcinoma in 17 patients,
gall bladder cancer in 9 patients, and hilar cholangiocarcinoma in one patient.
Pylorus preserving or resecting pancreaticoduodenectomy (PpPD or PrPD) was
performed in 32 patients; wedge resection of the gall bladder bed and the extra-
hepatic bile duct was carried out in 7 patients; and cholecystectomy combined
with lymph node dissection within the hepatoduodenal ligament was done in 2
patients; and total pancreatectomy and left lobectomy of the liver together with
extrahepatic bile duct resection, and lymph node dissection within the hepato-
duodenal ligament were performed in one case each. Patient characteristics are
shown in Table 1. The frequency of PF after pancreaticoduodenectomy was
56.3% (18 patients). Grade A PF occurred in 13 patients (40.6%), and grade B or
C PF, which have a clinically significant impact on patient outcomes after sur-
gery, occurred in 5 patients (15.6%). According to the CD classification of sur-
gical complications, among the cases in which pancreatojejunostomy was not
performed 2 patient experienced a grade III complication (an intra-abdominal
infection). Then, we examined relationship between the extent of PV stenosis

and the occurrence of postoperative complications after pancreatobiliary sur-

Table 1. Patient characteristics.

Number of patients 43
Age (years) 69 (52 - 86)
Gender (male/female) 30/13
Diagnosis

Hilar cholagiocarcinoma 1

Distal cholangiocarcinoma 16

Pancreatic cancer 17

Gallbladder cancer 9

Surical procedure

PpPD and PrPD 32

TP 1

Resction of GBB and EHBD 7
Cholecystectomy and LND 2

Left lobectomy, resection of EHBD and LND 1

PpPD pylorus preserving pancreaticoduodenectomy; PrPD pylorus resecting pancreaticoduodenectomy; TP
total pancreatectomy, GBB Gallbladder bed; EHBD extrahepatic bile duct; LND lymph node dissection
within the hepatoduodenal ligament.
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Figure 1. A relationship was detected between the extent of the reduction in the diameter
of PV and the occurrence of postoperative complications after pancreatobiliary surgery (p
<0.05).

gery. As shown in Figure 1, a correlation was detected between these factors (p <
0.05).

4. Representative Cases

Case 1

A 66-year-old man visited our hospital complaining of jaundice. He had un-
dergone PpPD for distal bile duct cancer. A CT scan obtained 12 days after the
procedure revealed the presence of ascites and free air in the abdominal cavity.
An emergency laparotomy was carried out under a diagnosis of grade C PF.
Anastomotic leakage was observed at the pancreatojejunostomy after the PpPD.
Therefore, a few stitches and an omentoplasty were performed in the anasto-
motic portion of the pancreatojejunostomy. The patient was discharged on
postoperative day 152. However, he developed melena 3 years and 4 months lat-
er. CT revealed jejunal varices at the hepatic hilum and PV stenosis of 63% in
comparison with the previous image (Figure 2). The melena recurred 1 - 4 times
a year. Although we recommended that a metallic stent should be inserted after
PV angioplasty for PV stenosis, we were not able to obtain the patient’s consent.

Case 2

A 59-year-old female was referred to our hospital because of epigastralgia.
Blood analysis detected severe inflammatory changes, and CT showed severe
thickening of the gall bladder wall and an abscess. At first, cholecystectomy and
drainage were performed under a preoperative diagnosis of xanthogranulomat-
ous cholecystitis. However, a histopathological examination of the surgical spe-
cimens detected incidental gall blabber cancer, which had invaded the perimus-
cular connective tissue. On the 13" postoperative day, wedge resection of the gall
bladder bed and the extrahepatic bile duct together with lymph node dissection
within the hepatoduodenal ligament were performed for advanced gall bladder

cancer. The patient developed an intra-abdominal abscess during the postopera-
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Figure 2. (a) A percutaneous transhepatic biliary drainage tube (yellow arrow) was in-
serted into the common bile duct. The preoperative diameter of the PV was normal (red
arrow); (b) CT revealed jejunal varices in the hepatic hilum (yellow arrow) and PV steno-
sis (red arrow).

Figure 3. (a) The preoperative diameter of the PV was normal (red arrow); (b) PV steno-
sis was detected on the postoperative CT scan (red arrow).

tive period, and abscess drainage was carried out. The patient was discharged on
postoperative day 63. Four months later, CT revealed PV stenosis of 67% in
comparison with the previous image (Figure 3). Fortunately, no gastrointestinal
bleeding was observed, but she died due to peritoneal dissemination at 2 years

after the surgery.

5. Discussion

The hepatoduodenal ligament contains blood vessels, lymph nodes, and connec-
tive tissue. When lymph node dissection is performed in this region, all of the
tissue except the hepatic artery and PV are removed. Therefore, these blood ves-
sels are exposed after lymph node dissection and so are easily affected by the
surrounding environment. On the other hand, postoperative complications oc-
cur at relatively constant frequencies after pancreatobiliary surgery. Of these,
postoperative PF and intra-abdominal infections are considered to be important
complications, but the rupturing of a pseudoaneurysm is the most serious and
life-threating condition [11]. It is assumed that these complications have adverse
effects on the PV. However, PV stenosis caused by postoperative complications
can take several months to years to develop. Thus, the effects of PV stenosis have
received little attention. In this study, we examined whether the postoperative
complications that arise after lymph node resection within the hepatoduodenal
ligament affect the PV.

At our institution, the frequency of PF after pancreaticoduodenectomy was
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56.3%, although a large-scale aggregated study suggested that the post-pancrea-
ticoduodenectomy incidence of this condition is 30.2% [12]. Grade B or C PF
occurred in 15.6% cases, which was equal to the frequency observed in the latter
study [12]. The current study revealed that PV was more susceptible to narrow-
ing in cases involving grade B or C PF or intra-abdominal infection than in cases
that did not involve complications or in which grade A PF occurred after pan-
creatobiliary surgery. The features of the PV; ‘e, its normal thickness and pres-
sure values range from 0.5 - 1.0 mm and from 5 - 10 mmHg, respectively, might
partly explain our findings [13] [14]. Specifically, it is suggested that the PV is
more susceptible to the effects of periportal inflammation and PF-associated fi-
brosis than the arteries in the same region.

Long-standing PV stenosis can lead to portal hypertension, splenomegaly, and
gastrointestinal bleeding. In less serious cases of PV stenosis, the patients may
not complain of any clinical symptoms, whereas in more severe cases life-
threatening symptoms such as upper gastrointestinal hemorrhaging might oc-
cur. Treatment is necessary in such cases.

Jejunal resection is a useful surgical approach for controlling hemorrhaging
from jejunal varices. However, it carries a high risk of recurrent bleeding, and
involves the cutting off of the collateral vessels. On the other hand, portosystem-
ic shunting procedures can be used to decrease the blood flow through jejunal
varices, but this results in a reduction in portal flow in the liver and is associated
with encephalopathy [15] [16].

Surgical treatment for PV stenosis is technically difficult and often involves
major blood loss. Since the study by Olcott ef al [17], there have been several
reports about the insertion of metallic stents after PV angioplasty to relieve por-
tal hypertension [18] [19]. The indications for this procedure have not yet been
clarified; however, interventional radiology including this method should be

considered for patients who develop symptomatic portal hypertension.

6. Conclusion

In the present small series, a correlation was detected between the degree of PV
stenosis and the occurrence of postoperative complications after pancreatobi-
liary surgery. Clinicians should keep in mind that the PV can narrow in cases
involving grade B or C PF or intra-abdominal infections. After pancreatobiliary
surgery, careful postoperative surveillance including periodic CT examinations

is recommended.
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report any accompanying images.
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