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Abstract: This report presents a unique case of acute necrotizing pancreatitis(ANP) concomitant with paroxysmal nocturnal 
hemoglobinuria(PNH), a combination that has not been documented in existing literature. The impact of PNH on ANP and its 
treatment remains uncertain due to the lack of consensus. The case described herein involves a patient who exhibited both ANP and 
PNH, subsequently experiencing splanchnic vein thrombosis (SVT), resulting in substantial intra-abdominal and gastrointestinal 
hemorrhaging. We attempted to analyze the role of PNH in the formation of SVT in ANP and propose some new insights and 
hypotheses for the treatment of such patients. 
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Introduction
Acute pancreatitis is a disease characterized by the activation of pancreatic enzymes due to various causes, resulting in 
local or systemic inflammatory reactions in the pancreas, with or without associated organ dysfunction.1 Acute 
necrotizing pancreatitis(ANP) is a more severe form, defined as pancreatic parenchymal necrosis with or without 
involvement of surrounding tissues, and is associated with a high morbidity and mortality rate.2,3

Paroxysmal nocturnal hemoglobinuria(PNH) is an acquired hematopoietic disorder associated with a somatic muta-
tion in the phosphatidylinositol glycan class A (PIG-A) gene on the X chromosome.4 PNH is characterized by 
intravascular hemolysis, manifested by paroxysmal episodes of hemoglobinuria and life-threatening venous thrombosis 
formation.4

We report a case of ANP complicated with PNH in a patient who rapidly developed splanchnic vein thrombosis 
(SVT) and later experienced severe complications such as intra-abdominal hemorrhaging and gastrointestinal 
hemorrhaging.

Case Report
A 39-year-old male patient was admitted to the emergency department of our hospital with acute abdominal pain. On 
admission, his amylase level was 1809 U/L. A computed tomography (CT) of the abdomen revealed diffuse edema of the 
pancreas, peripancreatic effusion, and gallbladder stones (Figure 1). In the last four weeks, the patient still had symptoms 
such as fever and chills, suggesting that the infection in and around the pancreas was not effectively controlled. The 2019 
WJES (World Journal of Emergency Surgery) guidelines for acute pancreatitis state that CE-CT scanning is recom-
mended when the clinical status worsens or shows no sustained improvement, or when invasive interventions are 
considered.5 Contrast-enhanced CT was performed to identify the patient’s abdominal and retroperitoneal infection, to 
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determine whether pancreatic necrosis was present, and to determine whether more aggressive invasive intervention was 
needed. The abdominal enhanced CT scan conducted on the patient twenty-seven days post-admission exhibited the 
existence of patchy regions lacking contrast enhancement in the neck of the pancreas, implying the occurrence of 
pancreatic necrosis. Moreover, the presence of venous thrombosis in the splenic vein, portal vein, and superior 
mesenteric vein was indicated by the findings (Figure 2). Additionally, cuneiform low-density shadows were observed 
in a patchy distribution within the spleen, aligning with the characteristics of splenic infarction. It is puzzling that despite 
the patient having a severe abdominal infection for a long period of time and frequently experiencing fever symptoms, 
the patient’s white blood cell does not match the symptoms (WBC 2.61 × 109/L). The patient’s red blood cell and 
neutrophil counts are even slightly lower than normal, and the reticulocyte counts is higher than normal (RBC 1.28× 
1012/L, NEUT 1.21×109/L, RET 0.12×1012/L). Additionally, we also noted that the patient’s previous urine occult blood 
tests had shown positive results multiple times. It raised our suspicion of a hematologic disorder in the patient. Upon 
further detailed inquiry into the patient’s medical history, we learned that the patient had previously experienced 
haemoglobinuria and lower back pain before the current illness. We highly suspect that the patient has PNH. To confirm 
this diagnosis, we performed peripheral blood flow cytometry according to guidelines. The test result confirmed that the 
patient indeed had PNH (Figure 3). During the second week of the patient’s illness, an ultrasonography-guided 
abdominal puncture was performed in the area around the head and neck of the pancreas, which drained a reden- 
brown peripancreatic fluid collection rather than necrotic pancreatic tissue and pus. However, later in the patient’s illness, 
there was purulent fluid outflow from this duct, which also confirmed the diagnosis of pancreatic neck necrosis on 
enhanced CT on day 27. On the basis of the contrast-enhanced CT obtained on day 27, CT-guided retroperitoneal 

Figure 1 The CT showed diffuse edema of the pancreas, accompanied by peripancreatic fluid collection and gallstones.

Figure 2 The abdominal enhanced CT results indicate the presence of venous thrombosis in the splenic vein, portal vein, and superior mesenteric vein.
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puncture was performed at week 4, and minimally invasive pancreatic necrosectomy was performed at week 7. On the 
morning of the third day after surgery, bright red blood with a volume of about 300mL appeared around the abdominal 
incision and drainage tube, and coffee-colored fluid flowed from the gastrointestinal decompression tube of the patient. 
On the second day after bleeding, the patient’s stool was black, and the fecal occult blood test was positive. Subsequently, 
the patient underwent digital subtraction angiography (DSA) to identify the source of bleeding, but no identifiable arterial 
bleeding was observed. The hemorrhage ceased following interventions including gauze compression, administration of 
hemocoagulase and norepinephrine saline through the drainage tube, infusion of omeprazole, and blood transfusion. We 
considered bleeding from a rupture of a certain splanchnic vein, but unfortunately we did not have definitive evidence. 
Following CT-guided abdominal puncture drainage, minimally invasive pancreatic necrosectomy, and other surgical 
interventions, along with conventional anti-infective measures and nutritional support, the patient’s condition improved 
and was discharged. Subsequent CT examination conducted six months later revealed a significant amelioration in 
peripancreatic exudation and complete resolution of necrotic tissue in the pancreatic neck (Figure 4).

To address the patient’s PNH, SVT, and the associated risk of secondary thrombosis and severe vascular 
complications, a comprehensive treatment approach was employed. This included the administration of anticoagulant 
medications to prevent thrombosis, infusion of granulocyte colony-stimulating factor (G-CSF) and oral leucogen to 
enhance white blood cell and platelet counts, and infusion of red blood cells, iron, and folic acid to ameliorate 
anemia. Additionally, hormone pulse therapy was utilized to mitigate the progression of PNH.

Figure 3 The patient has been diagnosed with PNH (paroxysmal nocturnal hemoglobinuria) through flow cytometry.

Figure 4 The CT scan shows a significant improvement in peripancreatic effusion, and the area of necrosis in the neck of the pancreas has noticeably decreased compared 
to before.
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Discussion
We believe that PNH plays an important role in the formation of splenic vein, portal vein, and superior mesenteric vein 
thrombosis in this patient, which together with ANP leads to the formation of venous thrombosis.

SVT is a commonly observed complication of acute pancreatitis, with an incidence ranging from 1.8% to 
22.6%. The main pathophysiological mechanisms of pancreatitis-associated SVT may include: (a) The pancreas 
exhibits swelling and necrosis, and the infiltration of inflammation in the vicinity can directly affect the visceral 
veins, resulting in damage to the vascular endothelium. The local spread of severe acute pancreatitis’s inflamma-
tory process can affect neighboring blood vessels, leading to the weakening of vessel walls and the obstruction of 
blood flow due to the presence of proteolytic enzymes. (b) The enlargement of the pancreas and/or the formation 
of pseudocysts exert pressure on sclerotic veins, leading to the stagnation of blood flow and subsequently 
promoting the occurrence of venous thrombosis. (c) Increased concentrations of inflammatory mediators have 
the potential to trigger the activation of the coagulation system, leading to the accumulation of platelets and 
thrombin-rich fibrin, thereby instigating the occurrence of venous thrombosis. (d) The release of tissue factor 
directly into the bloodstream from the impaired pancreas serves as the catalyst for a series of coagulation 
reactions.

PNH is characterized by acute or chronic intravascular hemolysis, particularly occurring during nighttime, bone 
marrow failure, and thrombotic events.6 The most severe complication associated with PNH is thrombosis. In 85% 
of cases, thrombosis originates from venous sources, while arterial sources account for 15% of cases, and 20.5% 
of cases involve multiple sites simultaneously. Previous instances of SVT resulting from PNH have also been 
documented.7,8 Platelet activation, complement-mediated hemolysis, impaired nitric oxide (NO) bioavailability, 
impairment of the fibrinolytic system, and inflammatory mediators have been postulated as potential mechanisms 
underlying the heightened thrombotic risk observed in patients with PNH.9

PNH is a relatively rare disease in the hematological system. The occurrence of PNH in patients with ANP increases 
the possibility of SVT, leading to poor prognosis. Based on this case, we believe that we should be alert to the results of 
blood tests that are not consistent with the patient’s infectious symptoms, and ask the patient’s medical history in detail to 
rule out the possibility of the patient’s blood system. We do not recommend bone marrow aspiration, flow cytometry, and 
other tests to confirm the diagnosis of blood diseases without relevant evidence. When SVT is found in imaging 
examination, we should not only consider that SVT is a complication of ANP, but also consider whether SVT is caused 
by other diseases that can cause splanchnic venous thrombosis. Once the cause is identified, timely treatment should be 
performed.

The presence of PNH in cases of ANP may elevate the likelihood of SVT, thereby amplifying the potential for 
severe outcomes such as gastrointestinal bleeding and abdominal bleeding resulting from SVT, ultimately increasing 
the risk of mortality. To prevent or delay the further progression of PNH in an infection state, a variety of targeted 
measures should be taken. In addition, anticoagulant drugs should be taken at an early stage of the disease in order to 
improve coagulation and prevent thrombosis formation. Necrotizing pancreatitis infected with bacteria is currently 
treated with a minimally invasive step-up approach that starts with catheter drainage. International guidelines advocate 
for deferring catheter drainage and antibiotic administration until the infected pancreas and peripancreatic necrosis 
have become encapsulated, a process known as walled-off necrosis that typically requires approximately four weeks to 
occur.10 Further research and discussion are necessary to determine the necessity of implementing more proactive 
intervention measures for the prevention of SVT and severe vascular complications in patients diagnosed with ANP 
complicated with PNH.

Ethics and Consent Statement
The authors declare that the case details in this case report do not require any institutional approval for publication. 
Written informed consent about the case report and accompanying images was obtained from the patient for publication 
of this report.
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