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INTRODUCTION 
Acute pancreatitis is a common disease in the developing world 
that is characterised by a diffuse inflammatory process affecting 
the pancreas and triggered by the leakage and extravasation of 
activated pancreatic secretions. Acute pancreatitis leads to a wide 
range of local and systemic pathophysiologic alterations and large 
variability in the clinical manifestation and prognosis [1]. Chronic 
pancreatitis is an irreversible inflammatory disease of the pancreas 
converting to fibrosis. Intermittently, chronic pancreatitis may give 
rise to inflammatory pseudo mass thus, producing focal enlargement 
with fibrosis [2]. Local complications may cause a very serious 
clinical problem, i.e., bleeding from the blood vessels damaged 
by inflammation into pathologic fluid cisterns, the retroperitoneal 
area, or the peritoneal cavity. Although pancreatitis associated 
vascular complications are rare, they can lead to death in a very 
short time. They occur both, in acute and chronic pancreatitis. 
Vascular complications of pancreatitis are more common in chronic 
pancreatitis (7-10%) than in acute pancreatitis with frequency of 1.2-
14.5% [3]. The mortality rate in acute pancreatitis due to haemorrhage 
has been reported in 34-52% and is higher than in cases of patients 
without haemorrhagic complications. Major vascular complications 
in pancreatitis are not common and all have to be evaluated for 
vascular complications to avoid potentially devastating adverse 
effects. The most dreadful complication of all is rupture of arterial 
pseudoaneurysm [3]. MDCT imaging plays an important role in the 
diagnosis of these vascular complications [4]. Since, major vascular 
complications of pancreatitis are life threatening, early diagnosis of 
these can be lifesaving in patients. Many a times these complications 
go unidentified due to lack of proper investigations. The excellent 
visualisation of the parenchymal pathologies by MDCT and the 

ability to evaluate extrapancreatic complications in inflammatory 
conditions makes MDCT the modality of choice to diagnose acute 
and chronic pancreatitis and its vascular complications. Thus, 
MDCT helps to diagnose and describe the findings of vascular 
complications associated with pancreatitis. With this background, 
the present study was conducted with an aim to describe the MDCT 
findings of vascular complications associated with pancreatitis.

MATERIALS AND METHODS
This cross-sectional study was done at the Department of 
Radiology in Krishna Rajendra Tertiary Care Hospital attached to 
Mysore Medical College and Research Institute, Mysore, India for 
12 months from 1st August 2019 to 31st July 2020. Institutional 
Ethical Committe approval was obtained (EC REG: ECR/134/Inst/
KA/2013/RR-19). The series consists of patients with pancreatitis 
which were diagnosed using clinical details like upper abdominal 
pain, vomiting, epigastric tenderness along with raised serum 
amylase, and lipase, which were sent directly for CT examination 
as well as the patients in whom abdominal ultrasound examination 
was suggestive of pancreatitis [5]. Axial CT examination was carried 
out in supine position, both unenhanced and enhanced study was 
done with intravenous iodinated contrast agents, namely Iopromide 
(Ultravist) or Iohexol (Omnipaque). After assessing pancreatitis and 
its local complications, a thorough examination of blood vessels 
adjacent to the pancreas was made for mass effect, thrombosis, 
and abnormal dilatation.

Inclusion criteria: After thorough examination, patients who had 
vascular complications like thrombus in splenic vein, PV, SMV, and 
arterial pseudoaneurysms were included in the study.
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ABSTRACT
Introduction: The involvement of the blood vessels around the 
pancreas in pancreatitis may result in devastating complications. 
The proteolytic enzymes secreted by the inflamed pancreas can 
directly erode the walls of arteries in and around the pancreas, 
resulting in haemorrhage or pseudoaneurysms formation. On 
the other hand, the inflamed tissue may compress or thrombose 
adjoining veins. Multidetector Computed Tomography (MDCT) 
serves as an excellent tool for diagnosis and evaluation of 
complications of pancreatitis and can detect most vascular 
complications.

Aim: To evaluate the MDCT findings of vascular complications 
associated with pancreatitis.

Materials and Methods: This cross-sectional study was 
conducted on 60 patients at the Department of Radiology in 
the Tertiary Care Hospital attached to Mysore Medical College 
and Research Institute, Mysore, India for 12 months from 

1st August 2019 to 31st July 2020. Each patient was subjected 
to unenhanced and contrast-enhanced CT to characterise the 
vascular complications associated with pancreatitis. The results 
were tabulated and evaluated descriptively by Microsoft excel 
2016 and presented in figures and tables.

Results: Of the 60 patients included, Splenic Vein Thrombosis 
(SVT) was seen in 39 (65%), followed by Portal Vein (PV) 
thrombosis in 17 (28.3%), Superior Mesenteric Vein (SMV) 
thrombosis in 14 (23.3%), all the three vein thrombosis was 
seen in 7 (11.6%) and arterial pseudoaneurysms was seen in 
3 (5%).

Conclusion: Vascular complications in pancreatitis are not 
uncommon but should be evaluated in all cases of pancreatitis. 
Contrast-enhanced CT is the main imaging modality for 
originally identifying local complications. SVT is one of the most 
frequently found vascular complications seen in patients of 
pancreatitis.
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Age (years) Number Percentage (%)

0-20 6 10

21-40 26 43.33

41-60 20 33.33

>60 8 13.33

Total 60 100

[Table/Fig-1]:	 Age-wise distribution of the patients of acute pancreatitis.

Vascular 
complications Complication findings

Number 
of cases 

Percentage 
(%)

Arterial 
complications

Pseudoaneurysms 3 5

Splenic artery Pseudoaneurysms 2 3.3

Gastroduodenal artery 
Pseudoaneurysms

1 1.6

Venous 
complications

Splenic vein thrombosis 39 65

Portal vein thrombosis 17 28.3

Superior mesenteric vein thrombosis 14 23.3

Splenic vein + portal vein thrombosis 1 1.6

Splenic vein + SMV thrombosis 2 3.3

Portal vein and SMV thrombosis 1 1.6

Splenic vein + portal vein + SMV 
thrombosis

7 11.6

[Table/Fig-2]:	 Vascular complications.
SMV: Superior mesenteric vein

Exclusion criteria: The patients who had history of allergy to 
iodinated contrast agents, deranged renal, function tests, pregnant 
women, patients with unstable general conditions, and postoperative 
cases were excluded from the study.

Based on the inclusion and exclusion criteria, a total of 60 patients 
were included in the study after obtaining the informed written 
consent by the patients. Computed Tomography of the abdomen 
and pelvis was performed with 128 slice single-source dual-energy 
SOMATOM Definition Edge Siemens MDCT (Multidetector CT) 
machine. Pre-procedure preparation included that the patients 
should be nil per oral for about six hours before conducting the 
study with normal renal function tests. Initially, the unenhanced 
study was done followed by an intravenous contrast study, and the 
iodinated contrast agents namely Iopromide (Ultravist) or Iohexol 
(Omnipaque) were used at 2 mL/kg body weight. Scans were 
obtained in the portal phase. Arterial and delayed scans were also 
obtained whenever necessary.

The region from both domes of the diaphragm to pubic symphysis 
was included. The patients' position was supine with arms above 
the head and the following parameters were used: 300 mA, 100 kV, 
pitch 0.8, 0.5s tube rotation time, slice thickness 5 mm, scan 
orientation: craniocaudal, scan delay: 45s and FOV: 350 mm. The 
images were reconstructed to obtain 1 mm section in sagittal and 
coronal planes.

STATISTICAL ANALYSIS 
The results of the study were tabulated and evaluated descriptively 
by Microsoft Excel 2016. Also, the results were presented in figures 
and tables.

RESULTS
In this study, 60 patients of pancreatitis in whom vascular 
complications were detected on MDCT were analysed. The 
patient's age ranged from 2 to 68 years. The most commonly 
affected age group was the 2nd to 3rd decade (43.33%), the least 
affected group was less than the 20 year age group [Table/Fig-1]. 
The study group included 51 males (85%) and 9 females (15%) with 
male preponderance. SVT was seen in 39 (65%), PV thrombosis 
in 17 (28.3%), SMV thrombosis in 14 (23.3%), all the three-vein 

[Table/Fig-4]:	 Portal vein thrombosis. i) (a,b) axial and (c,d) coronal reformatted 
contrast CT images of a case of acute pancreatitis with pseudocyst showing complete 
non-opacification both right and left branches (black arrows) of the portal vein and 
extra and intrahepatic part of the main portal vein (blue arrow), pseudocyst noted to 
compress the extrahepatic part of the right main portal vein (red arrow).

[Table/Fig-3]:	 i) a and b, axial and coronal reformatted contrast CT images; ii) c and 
d, axial and coronal reformatted contrast CT images, of two different patients with 
acute necrotising pancreatitis and peripancreatic collection showing complete contrast 
non-opacification of splenic vein throughout its entire length (black arrows)- splenic 
vein thrombosis.

thrombosis was seen in 7 (11.6) [Table/Fig-2]. SVT was the most 
common vascular complication seen in the present study, seen as 
contrast non-opacification of splenic vein [Table/Fig-3], followed 
by PV thrombosis which can involve main PV or branches of PV 
or entire length of its course [Table/Fig-4] and the least commonly 
affected vein among three was SMV, which commonly seen as non-
opacification at its confluence with splenic vein, also complete non-
opacification of SMV and its tributaries can be seen [Table/Fig-5]. 
Pseudoaneurysm seen as contrast outpouching from the arteries 
[Table/Fig-6,7].

DISCUSSION
In the present study, consisting of 60 cases of pancreatitis, vascular 
complications were most commonly seen in 2nd to 3rd decade 
(43.33%) with male predominance (85%), SVT was seen in 39 cases 
(65%) and was the commonest vascular complication, followed by 
PV thrombosis in 17 patients (28.3%), SMV thrombosis in 14 patients 
(23.3%), and arterial pseudoaneurysms was seen in 3 patients (5%). 
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[Table/Fig-5]:	 (a,b) axial and (c,d) coronal reformatted contrast-enhanced CT images of 
a case of chronic pancreatitis showing complete contrast non-opacification of superior 
mesenteric vein (black arrows) and its tributaries (red arrows) and also the portal vein 
contrast non-opacification noted. Chronic pancreatitis with the portal vein and superior 
masseteric vein thrombosis.

[Table/Fig-6]:	 (a,b) plane and contrast and (c,d) coronal reformatted and axial 
contrast images of a case of chronic calcific pancreatitis with acute peri-pancreatic 
collection shows a fairly well-defined hypodense lesion (blue arrow) in the tail region 
of the pancreas with specks of intraparenchymal calcifications (a), on postcontrast, 
the hypodense shows lesion intense enhancement with attenuation similar to that 
of the aorta (b,c) with communication with the splenic artery (red arrow) (c). Another 
saccular contrast outpouching (black arrow) was noted arising from the splenic 
artery medial to the above-mentioned lesion (d). Acute on chronic calcific pancreatitis 
complicated by splenic artery pseudoaneurysms. 

[Table/Fig-7]:	 (a,b) axial plane and contrast and (c,d) coronal reformatted contrast 
images of a case of chronic calcific pancreatitis shows a well-defined hyperdense 
lesion (black arrows) noted involving the head and uncinate process of the pancreas 
with peripheral specks of calcification. A focal oval hypodense area (red arrows) was 
noted within the lesion (a). In the post-contrast study, the hypodense area shows 
intense enhancement (b). Gastroduodenal Artery (GDA) (yellow arrow) branching from 
common hepatic artery (blue arrow) is noted coursing through the superior wall of 
the lesion and seen communicating with the pseudoaneurysm (c, d). Chronic calcific 
pancreatitis with haemorrhagic pseudocyst complicated by GDA pseudoaneurysm.

Two cases of splenic artery pseudoaneurysm and one case of 
GDA pseudoaneurysm were seen. The results of this study were 
similar to a study conducted by Sanjay D and Magdum A, which 
showed SVT in 11 cases (64.7%) out of 17 cases of pancreatitis 
with vascular complications and PV thrombosis was seen 2 cases 
out of 17 cases of pancreatitis with vascular complications out of 
47 patients of pancreatitis that were studied [6]. The present study 
results were also similar to the studies conducted by Mallick IH and 
Winslet MC, Bernades P et al., and Boudghene F et al [7-9].

Vascular complications are seen in approximately 25% of 
patients with pancreatitis, with complications ranging from SVT, 
pseudoaneurysm formation and rupture, haemorrhage into 
pseudocyst, erosions of the upper Gastrointestinal (GI) arteries, 
and variceal formation [10-12]. The risk factors include necrotising 
pancreatitis, multi-organ failure, sepsis, and pancreatic fluid-
collections such as abscesses, pseudocysts, or walled-off 
necrosis [13].

Severe pancreatic inflammation and necrosis is one of the major 
causes of vessel injury, which leads to the local spread of exocrine 
proteolytic and lipolytic enzyme-rich fluids. These fluids cause 
erosion of the vessel wall, which may result in pseudoaneurysm 
formation (when there is bleeding into a contained space or organ), 
haematoma (when pseudoaneurysm is thrombosed or there is no 
active extravasation), or frank intraperitoneal haemorrhage (when 
there is rupture of pseudoaneurysm) [13].

The pancreas is closely related to the splenic vein, inferior mesenteric 
vein, SMV, and PV. Local inflammation by peripancreatic fluid-
collection or compression by pseudocysts results in SVT which may 
result in isolated left-sided portal hypertension, gastroesophageal 
variceal formation and eventual GI bleeding. Hence, SVT is likely 
to occur in the presence of pseudocysts and severe necrotising 
pancreatitis [13]. Complications linked with PV involvement 
are mostly due to thrombosis; PV rupture and development of 
pancreaticoportal fistulas are very rare with few cases being 
reported [14].

The most common complications are thrombosis of the portal venous 
system [7]. Isolated SVT occurring in about approximately 10-40% 
of cases is more common in patients with chronic pancreatitis [10]. 
Portal and SMV thrombosis also occur as a result of pancreatitis, 
even though less common than SVT [15]. Diagnosis of SVT may be 
difficult as many cases are asymptomatic. MDCT is very useful in 
the diagnosis of SVT. The observations on CT scan are: extensive, 
irregular, dilated enhancing vascular channels around the splenic 
vein (i.e., short gastric veins in the gastrosplenic ligament, dilated 
gastroepiploic or coronary vein) or a vein with filling defect resulting 
in partial contrast opacification [16]. Recognition of an enlarged left 
gastroepiploic vein, without a recanalised umbilical vein, strongly 
suggests a diagnosis of SVT and not a result of portal hypertension 
and is hence useful for differentiating between these two vascular 
complications; this distinction is cardinal since their treatment differs 
totally [17].

A pseudoaneurysm has been reported to happen in 3.5-10% of 
patients with pancreatitis [18]. The involved arteries include, in order 
of frequency, the splenic artery was most common (40%) followed 
by gastroduodenal (30%), pancreaticoduodenal (20%), gastric 
(5%), hepatic (2%), and other less commonly involved namely 
superior mesenteric, jejunal, ileocaecal, aorta which constituted 
for 1-3% [9,19-23]. The rupture of a pseudoaneurysm is a deadly 
complication of pancreatitis. The pseudoaneurysm can rupture into 
the pseudocyst/GI tract/peritoneal cavity or pancreatic parenchyma 
[24,25]. Pseudoaneurysms may rupture rarely into the pancreatic 
duct called ‘‘Haemosuccus pancreatitis’’ and the bleeding from 
the ampulla of Vater is seen on endoscopic examination [26,27]. 
''Pseudoaneurysmaticpseudocyst'' is referred to as a condition if the 
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visceral artery is involved in the wall of pseudocyst [28]. A rare case 
was reported by Suzuki T et al., in which GDA pseudoaneurysm 
had ruptured into the SMV [29]. The size of the pseudoaneurysm is 
not a determinant of rupture [30]. Pseudoaneurysms are a rare but 
serious complication of pancreatitis with the potential for rupture and 
life-threatening haemorrhage which, if undetected, results in high 
mortality. The best initial management is Endovascular Embolisation 
(EE) and if that fails it should be followed by emergency surgery 
without delay [31,32].

Although angiography is considered the gold standard, the 
initial imaging of these patients is usually helical Computerised 
Tomography (CT) scan, as angiography is not always available. 
The CT scan finding of contrast enhancement within or adjacent 
to a suspected pseudocyst is suspicious of a pseudoaneurysm. 
The enhancement may be similar to that of the abdominal aorta. 
The finding of increased attenuation within a fluid collection on a 
non-enhanced scan may indicate a recent haemorrhage. MDCT 
plays a significant role in the diagnosis of detecting these vascular 
complications of pancreatitis [33]. Also, MDCT helps in determining 
the cause of pancreatitis [34].

According to Cesare ED et.al., documentation of the incidence of 
vascular thrombosis has increased over time due to considerable 
developments in cross-sectional imaging modalities [35]. The 
true evaluation and prediction of the risk of haemorrhage due 
to pancreatitis induced thrombosis of the splenic vein have 
been commonly confounded by failure to exclude pancreatic 
malignancies and extrapancreatic causes of the thrombosis. In 
their study, which was based on a computerised index search 
from 1992-2003, of the 53 patients who were diagnosed 
with pancreatitis and presence of SVT, 13 patients had acute 
pancreatitis [36].

In a more recent study, on 127 patients over two years by Gonzelez 
HJ et al., 20 patients were seen to have SVT. They proposed 
that venous thrombosis in patients of pancreatitis is a common 
observation and that overlap of peripancreatic collections and 
SVT strongly advocated the mechanism to be compression and 
perivascular inflammation [37].

Limitation(s) 
This study was not aimed at deriving the intervention and 
management of the condition, nor was there any follow-up to 
establish the sequelae of these complications. However, significant 
findings were identified. Also, as the study was conducted in a single 
institute, it was limited to a less myriad group of patients.

CONCLUSION(S)
Vascular complications following pancreatitis are not uncommon 
and should be evaluated in each and every case of pancreatitis. 
Diagnosing and managing these complications will result in a 
remarkable reduction of morbidity and mortality. SVT is one of the 
most frequently found vascular complications seen in patients of 
pancreatitis. Timely diagnosis and management will be useful to 
lower morbidity and mortality. A multicentre study would be even 
more meticulous in studying the prevalence of vascular complications 
in patients with pancreatitis.
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