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Abstract.

BACKGROUND: Haemorrhage of pancreas is a rare cause of upper gastrointestinal bleeding, and currently there is no clinical
satisfactory treatment for this disorder.

OBIECTIVE: The present study envisaged to treat the haemorrhage of pancreas caused by pseudoaneurysm rupture using
interventional super-selective coil impregnation therapy, so as to achieve a better treatment efficacy.

METHODS: Six cases presenting haemorrhage of pancreas were employed for the study, including 5 cases caused by splenic
artery pseudoaneurysm and 1 case caused by superior pancreatic artery pseudoaneurysm. In all 6 patients the femoral artery
was punctured using Seldinger femoral artery puncture and intubation technique. Subsequently, a catheter was inserted into the
abdominal trunk and the contrast medium was injected, and the pseudoaneurysm was developed. A coil was then inserted into
the distal end and proximal end of the pseudoaneurysm, respectively, leading to the elimination of the pseudoaneurysm.
RESULTS: All 6 patients with pancreatic haemorrhage were implanted with coil at the distal and proximal end of the aneurysm,
until the aneurysm disappeared during intraoperative angiography. Further, clinical symptoms such as abdominal pain, melena
and hematemesis disappeared after the operation. No recurrence of the symptoms was observed in the studied population.
CONCLUSION: A 100% treatment outcome can be achieved in patients with pseudoaneurysm-induced haemorrhage of
pancreas using interventional super-selective coil embolization.
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1. Introduction

Haemorrhage of pancreas or other causes leading to bleeding into pancreatic duct is a rare upper gas-
trointestinal bleeding, which only accounts for 1/1500 [1] of the upper gastrointestinal bleeding according
to statistics. Common causes include acute and chronic pancreatitis, pseudocyst, pseudoaneurysm and
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pancreatic tumor. The treatment methods of aneurysm of pancreas caused by pseudoaneurysm rupture and
bleeding mainly include transcatheter arterial embolization (TAE) and surgical operation. The surgery is
complex, the surgical scope is large, the trauma to patients is also significant, and the risk of postoperative
complications is high. Furthermore, the complications such as pancreatic leakage may often lead to ab-
dominal bleeding or infection, or even lead to life-threatening conditions [2]. Interventional embolization
is a minimally invasive surgery, which causes less trauma to the patients and offers a quick recovery after
surgery. The present study summarizes the cases of 6 patients with pseudoaneurysm rupture haemorrhage
caused by pancreatic duct haemorrhage by interventional super selection coil therapy data. Analysis of
the curative effect in the patients shows that the pseudoaneurysm caused by pancreatic duct haemorrhage
with interventional embolization curative effect was very significant. The procedure achieved a complete
cure, the interventional embolization trauma was small, and offered a fast postoperative recovery with
minimal complications.

2. Materials and methods

From August 2008 to August 2019, 6 patients were diagnosed with pancreatic haemorrhage at the
Xiamen Chang Gung Hospital, affiliated to the Huagiao University and Taiwan Province Linkou Chang
Gung Hospital. This study was approved by the Institutional Review Committee of the Xiamen Chang
Gung Hospital, affiliated to the Huagiao University and Taiwan Province Linkou Chang Gung Hospita. The
diagnostic criteria employed for the study are as follows: 1. There was a clinical history of acute or chronic
pancreatitis, with clinical symptoms of abdominal pain and black stool; 2. Pancreatic haemorrhage could
be seen directly under the endoscope; 3. CT revealed a splenic artery pseudoaneurysm. The diagnosis of
pancreatic haemorrhage must meet three conditions, the first of which is required, and the second and
third conditions can exist concurrently or only one of them. Six patients in this study had a history of
acute pancreatitis, and their clinical symptoms included abdominal pain and melena. During endoscopic
retrograde cholangiopancreatography, one of them had no obvious bile duct abnormality (ERCP). Active
bleeding was seen at the junction of the pancreatic duct, common bile duct, and duodenal papilla (Fig. 1),
and enhanced CT examination of the other 5 patients revealed a splenic artery pseudoaneurysm (Fig. 2).
Furthermore, all six patients underwent the Seldinger femoral artery puncture and intubation, after which
the catheter was inserted into the celiac trunk artery, and angiography revealed a pseudoaneurysm (Fig. 3).
A super-selective catheter was then inserted into the distal and proximal ends of the pseudoaneurysm and
coil (Boston Scientific, Fibered Platinum Coil 5 mm, 5.5 mm, 3 mm, 3.3 mm), until the intraoperative
angiography revealed no development pseudoaneurysm (Fig. 4).

3. Results

All 6 patients underwent TAE successfully exhibited a successful stopping of bleeding. This shows that
the pseudoaneurysm disappeared during the operation (Fig. 4), and the clinical symptoms of abdominal
pain, melena and hematemesis disappeared in the 6 patients after the operation. No recurrence has occurred
in any patient since a long follow-up period (Table 1). The longest follow-up is now is 12.5 years, and the
shortest is 3.5 years. The data analysis of the 6 patients shows that the super-selective coil reinforcement
treatment has a remarkable effect on the haemorrhage of pancreas caused by pseudoaneurysm rupture
and bleeding, and can achieve 100% recovery effect.
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Fig. 1. Occurrence of active bleeding at the junction of pancreatic duct and common bile duct and duodenal papilla of the patient
undergoing ERCP; there is no obvious abnormality in the bile duct.

Fig. 2. CT enhancement shows an outward protruding cystic shadow of the splenic artery, and it was diagnosed as splenic
arterypseudoaneurysm. The patient was admitted to the hospital with abdominal pain and black stool as the chief complaint.

Fig. 3. Intraoperative angiography showed splenic artery protruding sac shadow during TAE, confirming the diagnosis of splenic
arterypseudoaneurysm.

4. Discussion

In 1931, Lower and Farrell first reported gastrointestinal bleeding caused by rupture of splenic artery
tumor and bleeding into the pancreatic duct [3]. In 1970, Sandblom first defined gastrointestinal bleeding
caused from pancreatic duct as haemorrhage of pancreas [4]. Haemorrhage of pancreas is a rare inter-
mittent gastrointestinal bleeding caused by bleeding from the pancreatic duct through Vater ampullary



S444 X. Liu et al. / A super-selective coil impregnation therapy for pancreatic duct haemorrhage caused

Table 1
Follow-up of postoperative results of 6 patients

Tae pre-operative  Tae post-operative ~ Maximum follow-up time =~ Minimum follow-up time

Abdominalgia + — 12.5 Years 3.5 years
Spit blood + -
Melena + —

+ shows symptoms were positive; — shows symptoms were negative.

Fig. 4. The pseudoaneurysm disappeared after embolization.

It should be noted that Figs 2—4 present the findings of the same patient, which was later subjected
to the interventional super-selective coil embolization at the distal and proximal ends of pseudoaneurysm
respectively, until no pseudoaneurysm was detected by angiography.

papilla. It is often difficult to diagnose this because it is intermittent bleeding. The most common cause
is acute and chronic pancreatitis with rupture and bleeding of splenic artery tumor. Other causes have
also been reported, such as rupture and bleeding of pseudoaneurysm of hepatic artery, gastroduodenal
artery and pancreaticoduodenal artery [5—7]. According to the research, among haemorrhage of pancreas
caused by rupture and bleeding of pseudoaneurysm, splenic artery accounts for 40%, gastroduodenal
artery accounts for 30%, pancreaticoduodenal artery accounts for 20%, gastric artery accounts for 5% and
hepatic artery accounts for 2% [8—10]. In this study, 5 cases of haemorrhage of pancreas were caused by
rupture and bleeding of splenic artery pseudoaneurysm, and 1 case was caused by rupture and bleeding of
posterior superior pancreaticoduodenal artery pseudoaneurysm.

It is often difficult to diagnose the patients with haemorrhage of pancreas. According to the statistics,
the presence of pancreatic diseases (e.g. tumour, vascular disease, chronic pancreatitis) with clinical
manifestations such as abdominal pain, gastrointestinal bleeding, black stools, etc., suggests the possibility
of haemorrhage of pancreas [11]. The examination methods of haemorrhage of pancreas include upper
gastrointestinal endoscopy, CT, MRI, and angiography. Since the haemorrhage of pancreas is accompanied
with intermittent bleeding, it is often difficult for upper gastrointestinal endoscopy to spot the fresh
bleeding. Fortunately, one patient in this study showed active bleeding during ERCP (Fig. 1). Contrast-
enhanced CT clearly showed pseudoaneurysm and pancreatic pseudocyst, and even directly diagnosed the
haemorrhage of pancreas in active bleeding period. Angiography can always make a definite diagnosis of
haemorrhage of pancreas. For patients with unknown causes of gastrointestinal bleeding and a history of
pancreatic diseases, angiography can accurately locate the pseudoaneurysm or arteriovenous tumors, such
as those originating from spleen, hepatogastric and duodenal arteries [12]. The sensitivity of angiography
in diagnosing haemorrhage of pancreas is 96% [13].
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There are two treatment methods for haemorrhage of pancreas: interventional therapy and surgical
operation [11]. Cardona et al. proposed the importance of interventional therapy for pancreatic related
haemorrhage [14,15]. Interventional therapy for pancreatic haemorrhage has the advantages of safety,
less trauma and quick recovery in the postoperative patients. Takao Ide et al. also preferred the use of
interventional treatment for pancreatic duct haemorrhage caused in pancreatic lesions [16]. Hence, if the
patient’s hemodynamics is stable, interventional embolization should be the first choice, and 79%—-100%
of the patients’ condition improves immediately [17-20]. In addition, interventional therapy has the
advantages of less trauma and faster postoperative recovery.

There are mainly two kinds of embossment methods: 1. Balloon embossment, 2. Coil embossment.
Balloon implantation is to place a balloon in the corresponding artery before surgery, mainly for the con-
venience of hemostasis and shortening the operation time, especially for patients with portal hypertension
with splenic vein thrombosis and massive haemorrhage [11]. In coil occlusion, a coil is inserted into
the artery to promote thrombosis, thus occluding the whole aneurysm [20]. Embolization of abdominal
trunk, superior mesenteric artery and hepatic artery is a contraindicated, because if collateral circulation
cannot be established, the corresponding arterial blood supply tissue can be necrotic [20]. In addition,
aneurysm infection and spleen necrosis may also be related complications of interventional therapy [21].
Therefore, all five patients with splenic artery pseudoaneurysm were administered anti-infective drugs
after embolization to prevent the occurrence of splenic infection or splenic abscess formation. These
patients had no follow-up for changes in immune function after embolization, so it was not possible to
determine the role of splenic embolism on the patient’s immune function. In this study, a case of pseudoa-
neurysm was located in the posterior superior pancreaticoduodenal artery. The approach of selecting the
implantation using pancreaticoduodenal artery was not possible, because the implantation gastroduodenal
artery was unable to block the blood supply from other pancreatic arteries, so the therapeutic effect
could not be achieved. Therefore, the super-selective approach was employed at the posterior superior
pancreaticoduodenal artery, and coils were placed at the distal and proximal ends of pseudoaneurysm, so
as to achieve the therapeutic effect of complete occlusion. Five cases of pseudoaneurysm were located in
splenic artery, and coil was also placed at the distal and proximal ends of the pseudoaneurysm. At the
same time, it was found that during the coil placement, the distal end of the lesion was encapsulated first,
followed by the proximal end of the lesion. If the proximal end of the lesion is encapsulated first, the blood
supply artery at the distal end of the lesion cannot be encapsulated. All 6 cases demonstrated a complete
blockage of the blood supply artery after operation, and there were no complications. Additionally, there
were no symptoms of recurrent bleeding. Therefore, coil implantation should be as super-selective as
possible in the treatment of patients with haemorrhage of pancreas, and coil should be placed at the distal
and proximal ends of the lesion, so as to completely block the blood supply artery. This minimizes the
complications and recurrent bleeding, and achieves a complete cure.

Nevertheless, for patients with haemorrhage of pancreas with hemodynamic instability (such as
uncontrollable bleeding and persistent shock), repeated bleeding after implantation or failed implantation
may occur, so the option of surgical treatment solely remains in such cases [19-23]. In addition, since it is
difficult to see the obvious bleeding place in the upper digestive tract endoscopy, no endoscopic treatment
was proposed in this study [24].

5. Conclusion

Haemorrhage of pancreas is a rare intermittent gastrointestinal bleeding disorder. Combined with
various examinations of patients, a definite diagnosis can be made, especially in the period of active
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bleeding. The treatment methods include interventional embolization and surgical operation. If the
patient’s hemodynamics is stable, interventional embolization should be the first choice for treatment.
An interventional super-selective coil embolization therapy should be used as a first preference during
embolization, especially for patients with haemorrhage of pancreas caused by rupture of pseudoaneurysm.
Further, the coil should be placed at the distal and proximal ends of the lesion during the catheter
super-selective therapy, which can achieve complete cure. Nevertheless, in case of haemodynamic
instability (e.g. uncontrolled bleeding, persistent shock) and recurrent bleeding after embolisation or
failed embolisation, surgery remains the only option.
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