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Abstract

Chronic pancreatitis is a chronic fibro-inflammatory disorder of the pancreas, resulting
in recurrent abdominal pain, diabetes mellitus, and malnutrition. It may lead to various
other complications such as pseudocyst formation, benign biliary stricture, gastric outlet
obstruction; and vascular complications like venous thrombosis, variceal and
pseudoaneurysmal bleed. Development of varices is usually due to chronic venous
thrombosis with collateral formation and variceal bleeding can easily be tackled by
endoscopic therapy. Pseudoaneurysmal bleed can be catastrophic and requires
radiological interventions including digital subtraction angiography followed by
endovascular obliteration, or sometimes with a percutaneous or an endoscopic
ultrasound-guided approach in technically difficult situations. Procedure-related bleed
is usually venous and mostly managed conservatively. Procedure-related arterial bleed,

however, may require radiological interventions.
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Core Tip: Patients with chronic pancreatitis (CP) are prone to various venous and
arterial complications that may sometimes lead to life-threatening bleed. A prompt
approach to such vascular complications includes early identification and appropriate
management by various modalities including endovascular, percutaneous, endoscopic
ultrasound-guided, or surgical in certain cases. A knowledge of these complications,
their presentation, and management are important for improving outcomes in patients

with CP.

INTRODUCTION
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Chronic pancreatitis (CP) is a progressive fibro-inflammatory disorder of the pancreas,
with irreversible loss of the exocrine and endocrine function(ll. Pain is one of the
predominant symptoms of CPZl, however, it may be associated with other local and
systemic complications. Local complications include development of pseudocysts (8%-
40%)B-51, benign biliary strictures (3%-23%)[3l, pancreatic fistulas (1.5%-3.5%)Pl, gastric
outlet obstruction (0.5%-13%)[>5], and inflammatory head mass (1.5%-5.2%)4¢l. Systemic
complications include diabetes mellitus (21%-47%)M47], steatorrhea (20%-48%)47],
sarcopenia (17%-62%)3°], malnutrition (46.4%)I'°l and metabolic bone diseases (17%-
52%)1571. The prevalence of CP is 36-125 per 100000 population and higher in eastern
part of the globe with India having a major fraction of the disease burdenl”!ll. The
etiologic factors include environmental and genetic. The most common aetiology of CP
are alcohol (42%-77%) followed by idiopathic (28%-80%)[712].

Vascular complications are associated with both acute and CP. CP has persistent
ongoing inflammation, which leads to diverse vascular complications (Figure 1). It may,
at sometimes present with torrential life-threatening bleed, and hence requires an early
recognition and prompt intervention, which is the key for favourable outcomes. In this
review, we will summarize the available literature regarding the etiopathogenesis,
diagnosis and management of vascular complications in CP and will be broadly divided
into venous and arterial sections. This review will mainly focus on venous thrombosis
and arterial pseudoaneurysm (PsA), and rare vascular events in CP will not be
discussed in detail. We will also outline the approach and management of

gastrointestinal (GI) bleed in CP.

TYPES OF VASCULAR COMPLICATIONS IN CP

Different types of vascular complications are described in patients with CP. They are
broadly divided into arterial and venous. Venous complications include splanchnic
venous thrombosis i.e., mainly thrombosis of splenic, portal and mesenteric veins, either

alone or in various combinations and rarely inferior vena cava and renal vein
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thrombosis/'?l. Arterial complications include arterial PsAs, percutaneous drain-related
arterial bleeding, rarely aortic PsAl1415] and arterial thrombosis!¢l (Figure 1).

The type and distribution of vascular complications in patients with CP has been
described in different studies and a summary of which along with distribution of
vascular lesions has been shown in Table 1. The cumulative incidence of vascular events
was 3.2% at 5 years and increased to 24.5% at 15 years in a study of 394 patients with
CPI'7]. The pooled prevalence of splanchnic vein thrombosis was found to be 11.6% in a
meta-analysis of 44 studies!!®l. Different studies have identified the prevalence of
splanchnic vein thrombosis to 3%-41% among patients with CPI7. The pooled
incidence rate of PsA in CP was 0.03% in a meta-analysis of 29 studies!’l. There was
heterogeneity among the studies included and differences in results could be explained

by small sample sizes, retrospective nature and selection bias (Figure 1).

RISK FACTORS FOR VASCULAR COMPLICATIONS IN CP

Identification of risk factors (Table 1) would allow to risk stratify the patients and take
appropriate measures to identify and manage vascular complications. The presence of
pseudocyst significantly increases the risk of splanchnic vein thrombosis(17.2022] A
plausible explanation is that pseudocyst present in the vicinity of splanchnic veins
causes local compression and stasis in splanchnic veins that predisposes to thrombosis.
Other risk factors identified in different studies are alcohol as the aetiology of CP,
history of acute pancreatitis (AP) and diabetes mellitus[!721.23. Smoking has been found
to be associated with a higher risk of splanchnic vein thrombosis (odds ratio: 3.02) in a
study probably due to the endothelial damage and oxidative stress incurred by its
metabolites on endothelium[?l.

Anand et all?ll observed that the risk of venous thrombosis increased with the
presence of inflammatory head mass that might cause local compression and
inflammation around the splanchnic veins. This study also identified alcohol and
pseudocyst as a risk factor for PsA formation2ll. Most of the studies suggested that

alcohol and pseudocyst are the common risk factors for the development of vascular
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complications in a patient with CP. Most of these studies reported risk factors related to

the venous thrombosis but failed to identify risk factors for PsA formation.

VENOUS COMPLICATIONS

As discussed above, venous thrombosis is one of the major vascular complications in
CP. Thrombosis predominantly affects the splanchnic veins with variable involvement

of splenic, portal, and mesenteric veins.

Pathogenesis

Various proposed mechanisms for splanchnic vein thrombosis include pancreatic
inflammation in the vicinity of splanchnic veins causing direct vascular endothelial
damage, compression, or pressure from oedematous pancreas or pseudocyst causing
venous stasis and hence thrombosisi?. The persistent release of the inflammatory
mediators can activate the coagulation system and may stimulate the formation of
platelets and fibrin-rich thrombin. Lastly, certain factors like interleukin-1 (IL-1), IL-6
and tumor necrosis factor-alfa released from the damaged pancreatic tissue into the
blood may also trigger a coagulation cascade, leading to endothelial damage and

venous thrombosis[25],

Distribution

The extent of thrombosis in splanchnic veins is variable. A meta-analysis including 44
studies showed that the pooled prevalence of splanchnic venous thrombosis was 11.6%
[95% confidence interval (CI): 8.5%-15.1%], splenic vein thrombosis was 12.8% (95%CI:
8.7%-17.6%), portal vein thrombosis was 3.5% (95%ClI: 2.3%-4.8%), and mesenteric vein
thrombosis was 1.2% (95% CL: 0.4%-2.5%) in patients with CPI8l, Another meta-analysis
estimated the incidence of splenic vein thrombosis to be 12.4% among patients with
CPI2¢l. Various studies have shown that splenic vein is most commonly involved due to
its anatomical proximity along the posterior surface of pancreas. This is followed by

involvement of portal and mesenteric veins to variable extent as depicted in Table 2.
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Clinical presentation

Venous thrombosis in the setting of underlying CP may be either asymptomatic and
detected incidentally or present as various clinical manifestations as shown in Table 3.
Venous thrombosis can be acute or chronic. Acute venous thrombosis is uncommon in
CP as compared to AP.

Chronic splanchnic venous thrombosis in CP is associated with formation of
collaterals along the splenoportal and gastroepiploic venous systems that may give rise
to gastro-esophageal varices. These varices develop due to dilation of the short gastric,
gastroepiploic and coronary veinsi2®l. This phenomenon is referred to as “left sided”,
“compartmental”, “lineal”, “splenoportal” or “sinistral” portal hypertension. The
estimated prevalence of gastro-esophageal varices on esophagogastroduodenoscopy
(EGD) ranges from 10%-77% 1721232628 The pooled prevalence of gastro-esophageal
varices in CP on EGD in a meta-analysis was 53%, 77.3% of which were gastric,
however all these studies had significant heterogeneity/2¢l. Table 3 shows the relative
distribution of varices on EGD. Incidentally detected abdominal collaterals on imaging
without definitive varices may be present in 30%-83% patients of CPI7.21] (Figure 2).

The clinical presentation as variceal bleed in patients with CP ranges from 3%-20% in
different studies720-22], Bleeding is less frequent in chronic splanchnic venous
thrombosis related varices due to development of abundant collaterals with a pooled
prevalence of 12.3% in a meta-analysis(2-2225262831, The common presentation of
variceal bleed is hematemesis or melena in variable frequency as per different
studies[2123]. Various studies highlighting the prevalence of varices and clinical
presentation as bleed have been elaborated in Table 3. Similarly, splenomegaly has been
noted in a variable frequency (20%-54%)[17.21.26] in studies as shown in Table 3.

Portal vein thrombosis leads to development of collaterals around the common bile
duct (epicholedochal and paracholedochal), which may give rise to benign biliary

strictures, predispose to choledocholithiasis and even acute cholangitis(®2. Long
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standing strictures may eventually lead to secondary sclerosing cholangitis and biliary
cirrhosis. The data on the prevalence of portal cavernoma in CP is however lacking.
There is wide discrepancy regarding the detection of wvarices and bleeding
manifestations due to variable sample size, retrospective nature of most studies,
difference in detection strategies of varices (screening vs EGD when symptomatic), and
lastly due to the differences in surgical vs medical series as methods of detection and
management were different among them. Although the presence of varices is higher,
but risk of variceal bleed is lower in patients with CP likely due to decompression by

the presence of intrabdominal collaterals.

Diagnosis
Venous thrombosis is usually detected on imaging, done for either symptomatic
patients or asymptomatic patients undergoing imaging for non-bleed related
indications. In the past, angiography was used for diagnosis of splanchnic venous
thrombosis, but currently it has limited diagnostic role in this settingl3l. Ultrasound
colour doppler is the initial screening modality for detection of splanchnic venous
thrombosis[23l. It shows echogenic contents within the vessel lumen along with reduced
or absent flow on colour doppler, depending on the degree of occlusionP4l. The
visualisation of portal vein is better than splenic and mesenteric veins on
ultrasonography. Ultrasound might also show the presence of splenomegaly,
collaterals, or portal cavernoma. Ultrasound doppler has a sensitivity of 93% and a
specificity of 83% for splenic vein thrombosisP® and sensitivity and specificity more
than 95% for portal vein thrombosis[33¢], Endoscopic ultrasound (EUS) has been shown
to have a sensitivity of 81%, specificity of 93% and accuracy of 89% for detecting
thrombosis in the porto-splanchnic venous system(371,

Contrast enhanced computed tomography (CECT) (Figure 2) is the investigation of
choice for evaluation of extent of splanchnic vein thrombosis and collateral formation,
and also gives additional information regarding pancreatic parenchymal or ductal

changes, calcification, local complications such as pseudocyst, benign biliary stricture,
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and to rule out an associated mass, either inflammatory or neoplasticl®3l. It provides
information regarding the degree of occlusion, extent of involvement and ischemic
changes in the bowel wall, if any. Venous thrombosis is visible as hypodense non-
enhancing contents within the vessels on the portal venous phase with a sensitivity and
specificity more than 90 %[3940] (Figure 2).

Contrast enhanced magnetic resonance angiography (MRA) may also be used to
evaluate the extent of thrombosis with sensitivity of 100% and specificity 98%I41l. It
shows the clot in the lumen of the veins as isointense material on T1-weighted images
and more intense on T2-weighted imagesi3l. However, its use is limited to indications
like evaluation of head mass or biliary obstruction, since CECT has similar sensitivity
and specificity for splanchnic venous thrombosis with short study period, lower cost

and easy availability.

Management
Management includes acute management of GI bleed and long-term definitive
management. Acute management of GI bleed includes resuscitation by intravenous
crystalloids and airway protection, followed by EGD and endotherapy for the variceal
and non-variceal sources of bleed. In case of variceal bleed, the endotherapy depends
on the source of bleed and involves variceal band ligation or sclerotherapy for
esophageal varices or cyanoacrylate glue injection into the gastric varicesl42l. EUS-
guided coiling with or without glue injection can be used in selected patients where
bleeding cannot be controlled by endotherapy (Figure 3B). A recent study showed 100%
technical success rate in six patients of CP with splenic vein thrombosis who presented
with upper GI bleed from gastric varices using EUS-guided combined coiling and
cyanoacrylate glue injection[#l.

The definitive management of CP-related venous thrombosis is still a matter of
debate. Since most of these patients are asymptomatic and up to 30% have spontaneous
venous recanalization[#l, the definite role of anticoagulation is not established. There

are no well-defined risk factors to predict the group of patients who will have
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spontaneous recanalization. All patients with CP with venous thrombosis particularly
splenic vein thrombosis should undergo an EGD to identify the presence of varices. The
data on the role of anticoagulation including newer oral anticoagulants (NOACs) in
venous thrombosis in the setting of CP is scarce as compared to AP, hence, no definite
recommendation can be madel?l. Indications of anticoagulation in CP include, the
extension of acute thrombus to portal and mesenteric vein, and the development of
mesenteric ischemia.

Splenectomy can be considered in some cases with recurrent variceal bleed?*4%. Some
studies suggest that in patients with splenic vein thrombosis, who are undergoing
pancreatic surgery, prophylactic splenectomy can be performed simultaneously to
decrease the risk of variceal bleed, however it is still a matter of debatel®l. In patients
who are not suitable for splenectomy, splenic artery embolization remains an alternate
option#¢47l, Therefore, the treatment must be individualised keeping the patient
characteristics and available resources in mind.

For prophylaxis of variceal bleed, beta blockers have been recommended for
secondary prophylaxis in extrahepatic portal venous obstruction as extrapolated from
data of cirrhotic portal hypertension with no first hand data on their role in CP-related
varices[*®l. Data on role of beta blockers for primary prophylaxis is lacking. So, a definite

recommendation for beta blockers cannot be made based on available evidence.

ARTERIAL COMPLICATIONS

Arterial complications include formation of PsAs, which may lead to life threating
consequences. It may be seen in both AP and CP due to ongoing inflammation. PsA is
defined as an encapsulated hematoma communicating with the lumen of the vessel and
the outer wall consists of perivascular tissue, fibrosis, or clot making it prone to

rupturel2449],

Pathogenesis
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PsA is usually formed as a local complication due to surrounding pancreatic
inflammation which causes necrotising arteritis with subsequent erosion of the vessel
wall due to enzymatic degradation#?l. This leads to weakening and ballooning of the
vessel wall resulting in communication with the surrounding fluid collection!5!52l. PsA
may also develop in relation to percutaneously placed drains or plastic stents placed for
pseudocyst/walled off necrosis drainage due to local irritation and ongoing

inflammation due to collection!50.53],

Location

As understood from the pathophysiology, PsA are usually formed adjacent to the site of
significant inflammation, in relation to necrotizing pancreatitis in patients with AP and
adjacent to pseudocysts in those with CPIl. A meta-analysis by Sagar et alll% including
29 studies (840 cases of pancreatitis) estimated the pooled incidence of PsA to be 0.05%
and 0.03% in acute and CP, respectively. The most commonly involved artery in this
meta-analysis was splenic artery (37.7%) followed by gastroduodenal artery (23.6%),
pancreaticoduodenal artery (10.6%), hepatic artery (8.3%), left gastric artery (3.3%),
superior mesenteric artery (3.3%), colic artery (2%), jejunal arteries (1.1%), coeliac artery
(0.6%), and inferior mesenteric arteries (0.2%). The size can be variable and can reach up

to 85 mm!53l. The relative distribution of PsA in various studies is elaborated in Table 4.

Clinical presentation
PsAs can be either asymptomatic and detected incidentally while imaging for other
indications or may present with abdominal pain or overt GI bleed. The reported
incidence of PsA-related bleed is around 4%-10%I%2] with the risk of rupture in up to
50% and mortality after rupture as high as 15%-40% in old surgical series®58l, Various
studies with reported frequency of clinical presentations with PsAs have been
enumerated in Table 4.

Rupture of PsA may be into the GI tract presenting as hematemesis or melena, into

abdominal cavity presenting as pain, or features of peritonitis, or retroperitoneum
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where the main presentation is pain with or without hemodynamic worsening. Less
commonly, it may rupture into pancreatic duct (hemosuccus pancreaticus)®! or bile
duct (hemobilia) resulting in hematemesis or melenal24®l. Sometimes, the PsA may
rupture into a pseudocyst cavity and if the pseudocyst is being drained percutaneously,
it may present as bleed in the drainage tubel¢0l.

Most of the studies have investigated the symptomatic luminal gastrointestinal bleed
and data on intraabdominal and retroperitoneal bleed is still scant which usually
present as worsening abdominal pain with or without hemodynamic instability and
hemoglobin dropl2461l. Retroperitoneal bleed was seen in 2 (5%) of 39 cases presenting
with pseudoaneurysmal bleed in a studyl®2l. Clinical manifestations of a ruptured PsA
apart from overt luminal or intra-abdominal bleed include acute worsening of
abdominal pain, abdominal distension, or unexplained sudden hemodynamic
worsening. The reported frequency of these symptoms as per different studies has been
mentioned in Table 4. The bleed resulting due to rupture of PsA can be life threatening

if not identified and managed promptly.

Diagnosis

The diagnosis is established by demonstrating a PsA on imaging modalities such as
ultrasound doppler, EUS, multidetector CT angiography (CTA), MRA or conventional
angiography [digital subtraction angiography (DSA)]. Among these modalities, EUS
and DSA are both diagnostic as well as therapeutic, as definitive obliteration can be
done in the same setting.

On ultrasonography, a hypoechoic cystic structure may be seen adjacent to a vessel.
On doppler imaging, blood flow within that cystiCétructure has typical turbulent
swirling motion known as the “yin-yang sign”[®l. The diagnosis is confirmed by
demonstration of a communicating channel (neck) between the cystic structure and the
feeding artery with a “to-and-fro” waveform!®l. Thus, doppler increases the detection
rate and should always be used to evaluate cystic lesions to avoid confusing PsA with a

complex cystlod. Doppler can miss small and partially or completely thrombosed PsAs
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since it may not show characteristic flow patterns!?l. Endosonography (Figures 3C and
3D) may show similar findings with hypoechoic area adjacent to feeding artery with
switling turbulent blood flow on doppler, the “yin-yang” sign as discussed abovel®!.
CTA is currently the most widely used modality because of its high sensitivity and
specificity, easy availability, low cost, user independence and short procedure time
(Figures 4A and 4B). On non-contrast CT, the presence of hyperdense content adjacent
to or within a pseudocyst cavity might indicate rupture of PsAl®l. After contrast
injection, contrast leak in the collection, or presence of contrast in the cystic structure or
communication with the adjacent feeding artery suggests PsA (Figure 4A)I5L The
lumen of PsA may not be completely opacified with contrast owing to thrombosis. CTA
has been shown to have a sensitivity and specificity of more than 95% in a study!®®l.
Three dimensional reconstruction of CT imaging gives a better idea of anatomy of the
PsA and helps in providing a roadmap for further therapeutic interventions (Figure 4B).
MRA is a valuable tool for detection of PsA especially where CT is contraindicated
like in contrast allergy, with no radiation risk. It has high sensitivity and specificity for
identifying size, location and feeding artery of PsA, but clinical utility is limited owing
to several disadvantages like prolonged procedure time (not feasible in actively
bleeding patient), high cost, metal artifacts, patient mobility and limited availabilityl®.
DSA is the gold standard for diagnosis and treatment (Figure 4C). Major advantages
include real time assessment of the PsA, its feeding artery, presence of collateral supply,
any active extravasation, determination of neck size, detection of small lesions missed
by CT and the potential for therapeutic intervention in the same setting(®l. However, it
has some limitations including inaccurate assessment of size of PsA in presence of
thrombus, exposure to ionizing radiation, iodinated contrast-related complications
(allergy or nephrotoxicity). DSA may be associated with various procedure-related
complications namely development of PsA, hematoma or arteriovenous fistula at the
site of puncture, distal embolization and ischemia, arterial spasm, intimal dissection,

and vessel thrombosisl67],
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Henceforth, approach to diagnosis include assessment of patient related factors,
available modalities, and clinical presentation like active bleed with hemodynamic
instability which requires an early intervention. The accepted approach for diagnosis of
pseudoaneurysmal bleed is CTA followed by DSA and its obliteration.

Pang et all®Yl described a classification system for peripancreatic PSA from a study
which included both pancreatitis-related and postoperative PsAs. The classification
system is based on the type of artery involved, its communication with the GI tract, and
exposure to pancreatic juice. This proposed classification system may help in
therapeutic decision making, approach to a particular lesion and outcome assessment.

However, its external validity is lacking.

Management

As a dictum, all PsAs, including those detected incidentally on imaging done for other
indications in CP have to be treated owing to the risk of potential life-threatening
bleeding. Various treatment strategies and modalities are available which are employed
depending on the mode of presentation. These include endovascular, percutaneous,
EUS-guided and surgical treatment/5l. Studies showing various interventions and their
outcomes in patients with PsA associated with CP have been enumerated below in

Table 5.

Endovascular interventions

It is the mainstay of management of PsAs with high technical (89%-99%) and clinical
success rates (74%-88%)[1968]. The main aim is to exclude the PsA from systemic
circulation. This can be achieved either by slowing down the flow of blood within the
PsA (using coils, stent grafts), by inducing thrombosis (coils and liquid embolic agents)
or by stimulating local inflammation (coils and liquid agents)®l. Various types of
embolic agents available are coils (stainless steel or platinum), n-butyl cyanoacrylate
glue, stents (covered or uncovered), gelfoam, thrombin or vascular plugs. They can be

used either alone or in combinationlt370711 (Figure 5).
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Metal coils (micro coils) act by slowing down the blood flow by causing mechanical

obstruction and inducing thrombosis by their thrombogenic fibres and eliciting local
inflammatory reaction. Once inside the PsA, they assume their spiral shape and cause
occlusion of the PsA and its neck from main circulation and induce thrombosis. Various
coil embolization techniques have been described namely, “sandwich technique”[7!l
(occlusion of artery proximal and distal to PsA- most commonly used), “sack
packing”[72 (occluding the lumen of PsA with microcoils- when the neck is narrow) or
proximal embolization!”! (where distal end cannot be cannulated or in case of end
arteries). The indications of each technique depend on several factors including the size,
location of PsA, nature of feeding artery, collaterals, and size of the neck. A simplified
approach to the management of pseudoaneurysmal bleed has been illustrated in
Figures 5 and 6. Complications include splenic infarction, splenic abscess formation, coil
mijgration (wide neck), intestinal ischemia and vascular dissection*’! (Figure 5).

N-butyl cyanoacrylate glue is a liquid embolic agent which polymerises to form a
hard cast after coming in contact with anions (blood)l®l. Glue is used when the target
site is difficult to reach due to a tortuous arterial course, revascularization of PsA post
coil embolization, and in patients with coagulation abnormalities, as coils need normal
coagulation parameters for thrombosis/”’l. It may also be used in combination with coils
to provide a scaffolding and to prevent dislodgement of the coils (Figure 5).

Endovascular stent placement with or without coiling may be used in certain
situations like PsA with wide neck to prevent coil migration and to preserve the
patency of a parent arteryl®374]. Either covered stents alone or uncovered stents along
with coiling of sac may be used to obliterate and exclude the PsA, while maintaining
adequate flow in the parent artery!”™.. This approach is useful where the PsA is located
proximally in a large artery like hepatic, proximal splenic or superior mesenteric artery
to prevent embolism or ischemia to the major organsl’®L Stent patency rates of about

82% has been reported in a studyl7®l (Figure 5).

Percutaneous interventions
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Percutaneous obliteration of PsA is usually done under ultrasonography or CT
guidance (Figure 5). This approach is usually adopted in cases where the PsA cannot be
approached endovascularly and is surrounded by a solid organ which provides
scaffolding(7]. It involves puncturing the PsA under imaging guidance and injection of
various embolic agents including thrombin, glue or coils. Various studies have showed
technical success rates of 92%-100%(7>77781. It may be associated with complications like

rupture of PsA, cellulitis, embolic events and incomplete occlusionlt374] (Figure 5).

EUS-guided interventions

EUS-guided obliteration is used in cases where endovascular approach fails or PsA is
not visible on angiography but detected on EUS. EUS-guided obliteration using
thrombin, glue or coils can be done to achieve haemostasis/?l. EUS-guided thrombin
injection was successful in controlling bleed from splenic and gastroduodenal PsAs in
three patients using 300-500 IU with no major complications in a study where
endovascular approach was not feasiblel5¢l. EUS-guided glue injection was successful in
obliterating a large PsA in left inferior phrenic artery in a case of alcoholic CP after
failed embolization and revascularization of PsA after percutaneous thrombin
injection8%. A study of six patients showed complete occlusion of splenic artery PsA
using EUS-guided coil and glue injection at 12 wk with no complications/”.
Complications of this approach include bleed from puncture site, embolization to non-
target organs or perforation peritonitis(5.79].

Overall, the choice of embolization and the approach depends on a variety of
factorsl6374] - the size of PsA and its neck-choice of coil or glue (narrow neck) or stent
(wide neck). The nature of feeding artery-end artery or not, abundance of collaterals,
accessibility, expandability. Location of PsA- landing zone of coils and ease of
cannulation. Coagulation parameters of patients- glue is preferable in deranged

coagulation parameters.

Surgicul management
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It is indicated in cases with massive GI bleed and hemodynamic instability or if there is
failure of endovascular interventions. The surgical options include direct vessel ligation
to pancreatectomy, gastrectomy, or small intestinal resection, depending on the affected
vessel and ischemia to the adjacent organs!548ll. Surgery can be also considered, if a
patient has concomitant complications of CP such as pseudocyst, benign biliary
strictures, gastric outlet obstruction, painful inflammatory head mass or for pain
relief(2482], In a nutshell, the optimal management of PsA is by the endovascular
approach, however, a different alternative approach can be utilised on an individual

patient basis.

Procedure-related bleeding
Patients with CP usually undergo various diagnostic and therapeutic interventions and
some of these patients may develop bleeding as a procedure-related complication. The
procedures commonly performed in CP include EUS-guided sampling, cyst aspiration,
pseudocyst or ductal drainage, endoscopic retrograde cholangiopancreatography for
various indications and also by percutaneous approach. These procedures may be
associated with variable frequencies of risk of bleed(884. Most of these bleeds are self-
limiting and controlled endoscopically at the time of the endoscopic procedures, while
some patients may require endovascular or surgical interventions, particularly in
hemodynamically unstable patients or in cases of failure of endoscopic methods to
control the bleed.

If bleed happens after percutaneous intervention, then patient should be observed
carefully for haemoglobin drop and hemodynamic instability. If any of these events
happen, patient should undergo CTA, followed by approach similar to as discussed

earlier.

APPROACH TO GI BLEED IN PATIENT WITH CP

Whenever a patient with known or suspected CP presents with overt GI bleed or acute

worsening of abdominal pain with hemodynamic worsening or bleed from
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percutaneous drain site, the patient should be immediately evaluated for the source and
cause of the bleed. Initial management is like any other cause of GI bleed and includes
securing two wide bore cannulas, resuscitation with intravenous fluids, airway
protection and blood investigations including cross-matching for anticipated
requirement of blood transfusion[243850.6371.74] (Figure 6).

The initial investigation of choice is multidetector CTA owing to its high sensitivity
and low acquisition time. If an arterial lesion in the form of PsA is found, further
management depends on hemodynamic stability. If a patient is hemodynamically
unstable with ongoing bleed and other associated complication, the patient might be
considered for upfront surgical intervention. In a hemodynamically stable patient,
approach to lesion depends on the factors enumerated above along with the availability
of interventional radiological services. The optimal management includes endovascular
embolization and obliteration of the lesion. Other options including percutaneous and
EUS-guided occlusion which might be considered on a case-to-case basis. In case of
high suspicion of arterial bleed and non-identification of definite source of bleed on
CTA, a patient can be directly considered for DSA both as a diagnostic and therapeutic
option[2438,50,637L74] (Figure 6).

If the imaging shows venous thrombosis with or without splenomegaly or abdominal
collaterals, the patient should undergo an EGD for both diagnostic as well as
therapeutic options for variceal bleed as described in venous thrombosis section (see
above).

In cases of hemosucuss pancreaticus and hemobilia, CTA is used to identify the
culprit vessels and further management is similar to what has been described
earlier®°1, A simplified algorithm to approach a case of GI bleed in CP patient has

been shown in Figure 6.

FUTURE DIRECTIONS AND UNRESOLVED ISSUES

So far, we have discussed about what is known about the epidemiology, presentation,

and management of vascular complications in patients with CP. There are still many
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lacunae in the knowledge of these manifestations. Most of these studies are
retrospective in nature, so knowing the denominator is difficult. We need a prediction
model of factors that might predispose to such complications and in whom a possible
role of proactive screening for such vascular lesions might be warranted before they
land in life threatening conditions. Another potential area of investigation could be the
role of anticoagulation in pancreatitis related splanchnic venous or arterial thrombosis
including NOACs. Another aspect of further investigation could be prospective studies
in evaluating the role of endovascular and endosonography-related techniques of
managing the PsA exploring the technical and clinical success rates and complications,
and in which subgroup of patients which techniques have to be used. Therefore, further
investigation into various aspects of pancreatitis-related vascular complications and

their management must be explored to optimize patient care.

CONCLUSION

The patients with CP are prone to development of several vascular complications such
as vascular thrombosis and PsAs, which sometimes might lead to life threatening
consequences. Early identification with high degree of suspicion and prompt
management of these complications has a significant impact on patient outcomes. The
management options have evolved over the years from predominant surgical to
endovascular approach with high technical and clinical success rates. Optimal
utilization of these resources can prevent catastrophes and optimise the management of

patients of CP.
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