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Abstract

Hemosuccus pancreaticus (HP) is one of the causes of upper gastrointestinal bleeding, which is defined as bleeding from the

pancreatic duct into the gastrointestinal tract. Because of the rarity of this disease, it is challenging to diagnose and ultimate-

ly treat the disease, even though early treatment can prevent the patient from the mortality and morbidity.

This study introduces an HP case in a patient with a rare hepatic artery variation. The 54-year-old man has been hospital-

ized several times for chronic upper gastrointestinal bleeding and complications caused by chronic anemia. Finally, the diag-

nosis of HP was confirmed through a triphasic computerized tomography. Because of the location of the aneurysm, the pa-

tient underwent surgical treatment.

In addition to considering HP as an uncommon cause of  GI bleeding,  sometimes it  is  recommended to discuss the diag-

nosed patient in a multidisciplinary team meeting to select the best treatment approach. Since it is a rare disease with many

anatomical variations in aneyrsm as well as variations in hepatic arteries.
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Introduction

Hemosuccus Pancreaticus is a rare, potentially fa-

tal cause of Obscure Gastrointestinal Bleeding. It is defined

as bleeding from the pancreatic duct to the gastrointestinal

tract  via  the  ampulla  of  Vater  [1,2].  Pancreatitis,  either

acute  or  chronic,  is  commonly  the  main  cause  of  HP.  HP

can also be caused by pancreatic neoplasms, pancreatic pseu-

docyst, and even iatrogenic trauma [3-11]. They cause ero-

sion of pancreatic duct and fistula formation to adjacent vas-

cular structures.

In 1970, Sandblom described Hemosuccus Pancre-

aticus for the first time [2]. Because HP is a rare condition,

it is almost limited to case reports in the medical literature.

HP  presents  upper  gastrointestinal  bleeding,  including  he-

matemesis and more common melena. Hematemesis is less

common  and  ruptures  into  the  abdominal  cavity  or

retroperitoneum are rare [12-14]. In most cases, the bleed-

ing is intermittent,  recurrent,  and not severe enough to af-

fect  the patient's  hemodynamics.  Thus,  the majority  of  pa-

tients show chronic anemia symptoms. However, some pa-

tients  may  present  with  severe  hematemesis  or  shock  as  a

first  clinical  manifestation  and  require  immediate  blood

transfusions  [12].

HP  is  challenging  to  diagnose  because  of  its  ana-

tomical location, intermittent bleeding, and rarity. The con-

dition  is  almost  never  identified  through  endoscopy  and

There  are  no  significant  changes  in  blood  tests.  Liver  tests

are usually  normal  except  for  the increase in bilirubin that

occurs  during  pancreaticobiliary  reflux.  Except  in  cases  of

acute  pancreatitis,  serum  amylase  is  usually  normal  [15].

HP is caused mostly by aneurysms outside or inside the pan-

creas, mostly in the splenic, gastroduodenal, and pancreati-

coduodenal arteries [16,17]. The purpose of this study is to

introduce a rare case of HP in a patient with uncommon he-

patic artery variation that made the treatment challenging.

Case Report

A 54-year-old man with type 2 diabetes presented

to our emergency department with weakness,  lethargy,  he-

matemesis, melena, dyspnea, and dizziness. After initial re-

suscitation  with  normal  saline  and  ten  pack  cell  units,  the

patient  underwent  esophagogastroduodenoscopy  (EGD)

where no definite bleeding was evident, only a clean base ul-

cer was observed in the prepyloric region. Re-endoscopy af-

ter 48 hours also revealed no bleeding site. The sonography

resulted  in  no  significant  finding,  and  the  patient  was

discharged in a stable condition on antiacid medication and

advised following up regularly. Three months later, the pa-

tient returned to the emergency department with weakness

and lethargy. The initial hemoglobin level was 5 g/dl, and all

other  laboratory  tests  including  kidney  and  liver  function

tests and coagulation profiles were normal.

The patient  underwent  gastroesophagogastroduo-

denoscopy  with  normal  results.  Then  a  full  colonoscopy

was performed. Multiple blood clots  were seen all  over the

colon, and fresh blood was seen in the ascending colon and

cecum.  Some large-size  diverticula  without  evidence of  ac-

tive bleeding were also seen in the right colon. After resusci-

tation  with  normal  saline  and  blood  products,  the  patient

was discharged with close follow-up.

A week later, the patient returns to the emergency

department with the same complaint.  A hemoglobin of 3.4

g/dl was found this time, and the laboratory tests were nor-

mal  as  before.  The  patient  underwent  an  esophagogastro-

duodenoscopy  after  resuscitation,  which  was  normal,  but

this time, our gastroenterologist also performed a push en-

teroscopy. In the stomach, there was no evidence of blood.

Bulb  and  D1  to  D2  of  the  duodenum  were  normal,  but

there were minimal clots and evidence of previous bleeding

from the major papilla with no active bleeding. The patient

had  been  consulted  by  the  hapatopancratobilliary  surgery

department. Because of a history of multiple episodes of GI

bleeding with unknown origins, we recommended a tripha-

sic  computerized  tomography  (CT)  scan  of  the  abdomen

and pelvis with pancreas protocol, as well as magnetic reso-
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nance cholangiopancreatography (MRCP) (Figure1 and 2).

The  CT  scan  revealed  an  aneurysm  in  the  gastroduodenal

artery (GDA), and MRCP revealed an extrinsic indentation

on pancreatic duct, confirming the diagnosis of HP. In addi-

tion, the CT scan demonstrated an unusual variation of the

hepatic  artery,  in  which  the  common  hepatic  artery  arises

from the superior mesenteric artery (Type IX Michel classifi-

cation)  (18).  The  GDA aneurysm was  placed  in  the  proxi-

mal portion of GDA shortly after it rose from the CHA (Fig-

ure 3).

Figure 1: Black Arrow: Coronal view of the GDA aneurysm with scant amount of hematoma around it in the pancreatic head region, White
Arrow: The Proper Hepatic Artery

Figure 2: The MRCP shows the indentation of the aneurysm on the biliary system (Common Bile Duct)

The patient was discussed in the hapatopancreato-

billiry multidisciplinary team. A surgical procedure was pre-

ferred  over  angioembolization  due  to  the  proximity  of  the

aneurysm to its origin and the risk of hepatic artery throm-

bosis  or  chemical  embolization  during  the  angiographic

aneurysm  occlusion.

Through a right subcostal incision, the doudenom

was fully kocherized and dissected off the hepatic flexure of

the colon to fully expose the pancreatic head and GDA terri-

tory.  The  liver  hilum was  explored  for  arterial  exposure  of

the proper hepatic artery and its connection to the GDA, as

well  as  the  GDA  and  its  aneurysmal  sac.  Upon  achieving

proximal and distal control, the aneurysmal sac was opened
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in  a  controlled  manner,  a  5  cc  clot  and  degraded  material

were  removed  from  the  sac,  and  the  roof  of  the  arterial

aneurysm sac was partially resected. The small feeding ves-

sels  were  also  repaired.  Considering  the  arterial  variation

mentioned above, after excluding the GDA aneurysmal sac,

it was necessary to reconstruct the liver arterial inflow. The

end-to-side anastomosis of the proper hepatic artery to the

splenic  artery  was  done  with  continuous  sutures  of  Pro-

lene 7.0. There was a cystic cavity at the pancreatic head re-

gion, which was covered with a serosal patch with the lateral

duodenal wall. In addition, a rim of omental patch was pre-

pared and applied to the site. (Figure 4).

Figure 3: Three-dimensional CT angiography of GDA's aneurysmal site. Black Arrow indicated the sac, note the variation of the common he-
patic artery originating from SMA, No inflow from celiac trunk. White arrow: The Proper Hepatic Artery

Figure 4: Post operation Triphasic CT scan, after reconstruction of hepatic artery, Black Arrow: End to side arterial anastomosis of proper he-
patic artery to splenic artery. White arrow: The Proper Hepatic Artery
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The patient was discharged after 5 days with stable

hepatic  arterial  flow  and  no  local  complications  related  to

the  resection  of  the  aneurysmal  sac.  After  a  year  of  fol-

low-up, CT scans, MRCP, and routine lad data were all nor-

mal, and the patient has not complained of gastrointestinal

bleeding.

Discussion

HP is a rare cause of upper gastrointestinal bleed-

ing that originates in the pancreas, pancreatic duct, or struc-

tures close to the pancreas, or vessels near the pancreas such

as the splenic artery [3,4]. HP is typically caused by acute or

chronic  pancreatitis.  Iatrogenic  trauma,  vascular

aneurysms, and pancreatic neoplasms are also possible caus-

es  [4-12].  Acute  or  chronic  pancreatitis  can result  in  dam-

age to the pancreatic duct, and pancreatic juice can rupture

arteries adjacent to the pancreas, eventually resulting in HP.

Additionally,  pancreatic  pseudocysts  and pancreatic  stones

can cause inflammation in the pancreatic duct that ultimate-

ly results in HP [19]. It is believed that pancreatic enzymes

play an important role in the formation of HP. As an exam-

ple,  the  pancreatic  pseudocyst  contains  lytic  enzymes  (e.g.

Elastase) that cause damage to the arterial  wall  and lead to

hemorrhage [20-22].  Usually,  bleeding in HP occurs  inter-

mittently. In a study by Zuchelli et al., clot formation in the

main pancreatic duct was found to be the cause of intermit-

tent bleeding [23]. HP can also be caused by pancreatic neo-

plasms,  such  as  pancreatic  carcinoma,  serous  cystic  neo-

plasm,  cystic  mucinous  neoplasm,  and  endocrine  tumors.

As Matsumoto et  al.  showed pancreatic  cyst  tumors bleed-

ing into the pancreatic duct could be one of the HP causes

[8]. In the literature, HP has been linked to iatrogenic trau-

ma during procedures such as T-tube implantation and en-

doscopic needle aspiration [24,25]. In addition, special con-

ditions such as pancreas divisum are mentioned [26].

The  formation  of  pseudoaneurysms  and

aneurysms of arteries, such as those in the spleen, the com-

mon hepatic, the gastroduodenal, and the pancreaticoduode-

nal,  has  been  reported  as  a  cause  of  bleeding  [16].  In  rare

cases non-aneurysmal vascular malformations is the source

of bleeding [27].

HP is a rare disease, so epidemiological studies in

this area are limited. The onset age of HP varies widely, but

occurs  most  frequently  between  the  ages  of  32  and  36

[12,15,23].  It  is  also  estimated  that  HP  is  five  times  more

prevalent  in  men.  Symptoms  of  this  disease  typically  in-

clude upper GI bleeding, which may manifest as hemateme-

sis or melena. The most common symptom is melena, while

hematomas are less common. Abdominal or retroperitoneal

bleeding is extremely rare [12-14]. As a result of obstruction

of the wirsung duct and an increase in intraductal pressure

caused  by  blood  clot  formation,  patients  may  experience

colic abdominal pain. Usually, bleeding occurs intermittent-

ly and recurrently, and is not severe enough to cause hemo-

dynamic  instability.  As  a  result,  most  patients  develop

chronic anemia. Occasionally, HP can cause severe gastroin-

testinal bleeding and even shock in its early stages, which re-

quires immediate resuscitation and blood transfusions [12].

It is important to ask patients about their history of pancre-

atitis  and alcohol consumption, since pancreatitis  is  one of

the leading causes of HP [28].

The disease is rare and insidious, and there is little

information available about it, which makes it less likely to

be considered as a differential diagnosis in patients with up-

per gastrointestinal bleeding. On the other hand, the disease

manifests primarily as intermittent and chronic bleeding or

just  signs  of  chronic  anemia,  all  of  which  make  diagnosis

challenging. Furthermore, the instruments used to diagnose

upper  gastrointestinal  bleeding  may  not  be  able  to  detect

HP easily. Due to the intermittent nature of bleeding in HP,

the  patient  may  have  undergone  numerous  endoscopies

without  a  definitive  diagnosis.  In  most  cases,  laboratory

tests are normal [15]. A patient with upper GI bleeding usu-

ally undergoes an upper endoscopy to rule out other causes

of the condition. However, active bleeding from the ampul-

la of Vater is rarely observed during the endoscopy [29-31].

The probability of detecting the bleeding during the endos-

copy was mentioned as 30 percent [32]. Ultrasound can be

useful in showing pancreatic pseudocysts and aneurysms of

the arteries around the pancreas. CT angiography and con-

trast-enhanced  abdominal  CT  scans  are  effective  methods

of  examining  the  pancreas  and abdominal  vessels.  The  CT

scan plays a significant role in the diagnosis of HP. The gold

standard for the diagnosis and treatment of vascular disor-

ders in HP is abdominal vessels angiography.
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HP can be treated surgically or non-surgically. Ra-

diological interventional procedures or endovascular thera-

pies are highly effective in hemodynamically stable patients,

with a success rate of 67 to 100% [33].  Endovascular treat-

ment options include balloon angioplasty, stent placement,

and  emobilization.  Coil  embolization  is  the  most  widely

used procedure, which induces thrombosis within the pseu-

doaneurysm in order to stop bleeding. When a patient's he-

modynamics  are  unstable,  emergency  surgery  may  be  re-

quired.

In many cases, the surgical procedure may include

the resection of the pseudoaneurysm or pseudocyst. If resec-

tion is not possible, the distal and proximal portions of the

involved artery can be ligated. Extra cystic ligation is an al-

ternative treatment for pseudocysts [34]. The location of the

lesion also affects the patient's prognosis. In addition to an-

gioembolization,  distal  pancreatectomy may also be an ap-

propriate  treatment  option when pseudoaneurysms are  lo-

cated  in  the  body  or  tail  of  the  pancreas.  The  surgical  ap-

proach to pseudoaneurysms located in the head of the pan-

creas can be challenging and can be accompanied by a high

rate of mortality and morbidity. Thus, angioembolization is

the treatment of choice [15]. Sometimes it is difficult to de-

termine  the  exact  location  of  the  bleeding,  in  which  case

other measures such as Intraoperative sonography and Pan-

creatoscopy can be used [16]. Today New therapeutic tech-

niques have been introduced, including EUS-guided angio-

therapy for the treatment of HP [35].

If  left  untreated,  HP  can  cause  several  complica-

tions, including massive gastrointestinal hemorrhage, chron-

ic anemia, ruptured viscera, retroperitoneal blood accumula-

tion and in severe  cases  multiorgan failure  and death [36].

The overall mortality rate for HP is up to 9.6% [12]. Conser-

vative treatment alone can result in an increase in mortality

of up to 90% [36]. A relatively limited amount of informa-

tion  is  available  in  the  literature  regarding  the  long-term

outcome of HP and comparisons between surgical and non-

surgical  outcomes.   It  is  therefore  important  to  conduct

large multicenter clinical registry-based research projects in

order to investigate trends and natural histories of this dis-

ease.

The  location  of  the  aneurysm  in  the  head  of  the

pancreas and the uncommon variation of the hepatic artery

made  treatment  difficult  in  our  case.  Since  we  anticipated

the  need  for  liver  vascular  reconstruction,  we  decided  that

surgery was safer in this particular case.

The HP is a rare cause of GI bleeding with differ-

ent  anatomy  of  aneurysms  and  pseudoaneurysms  and  the

several variations of hepatic artery, which makes treatment

selection  challenging.  In  addition  to  considering  HP  as  an

uncommon  cause  of  GI  bleeding,  sometimes  it  is  recom-

mended to discuss the diagnosed patient in a MDT meeting

to select the best treatment approach.
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