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Abstract
BACKGROUND
Acute pancreatitis (AP) is a common critical disease of the digestive system that is often associated with multiple complications. Vascular complications are relatively rare and are one of the causes of death. AP complicated with pulmonary embolism (PE) is even rarer, and there are no reports of AP complicated with PE in elderly patients.

CASE SUMMARY
We describe a rare case of AP complicated with PE and review the literature. A 68-year-old woman was diagnosed with AP due to widespread abdominal pain. During the course of treatment, the patient had shortness of breath and progressively worsening dyspnea without chest pain or hemoptysis with a progressive increase in D-dimer and fibrin degradation product. Respiratory failure and right heart failure occurred, and refractory hypoxemia remained after mechanical ventilation. Plain chest computed tomography revealed a small amount of left pleural effusion and external pressure atelectasis in the lower lobe of the left lung but no findings that could lead to refractory hypoxemia. Color Doppler ultrasound indicated pulmonary hypertension and extensive venous thrombosis in the lower extremities. Chest computed tomography angiography finally suggested pulmonary thromboembolism. The patient’s dyspnea symptoms disappeared after anticoagulation treatment.

CONCLUSION
During the diagnosis and treatment of AP, it is necessary to dynamically monitor D-dimer and consider PE.
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Core Tip: Acute pancreatitis complicated with pulmonary embolism (PE) is very rare, and the mortality rate is extremely high if not detected in time. PE often coexists with other complications that can affect respiratory function and is easily missed and misdiagnosed. This report describes the first case of acute pancreatitis complicated by PE in an elderly patient. Clinicians should be reminded that it is important to dynamically monitor blood coagulation indicators such as D-dimer during the diagnosis and treatment of acute pancreatitis and to be alert to the occurrence of deep vein thrombosis and PE to reduce missed diagnosis and misdiagnosis.

INTRODUCTION
Acute pancreatitis (AP) is an acute inflammatory process characterized by pancreatic edema, hemorrhage, and necrosis caused by the self-digestion of pancreatic tissue due to various etiologies, which can trigger a systemic inflammatory response[1]. Pulmonary thromboembolism (PTE) is the most common type of pulmonary embolism (PE), accounting for approximately 80% of PE[2]. The thrombus causing PTE mainly stems from deep vein thrombosis (DVT)[2]. Venous thrombosis is a rare complication of AP[3]. The most common sites are the splenic vein (70%), portal vein, and superior mesenteric vein, and thrombosis in other blood vessels is rare[4]. AP complicated by PTE is rarely reported. It is currently believed to be mainly caused by systemic inflammation and blood hypercoagulability. The case fatality rate of undiagnosed patients with PE is as high as 20%-30%, while the case fatality rate of PE patients who are diagnosed and treated in time can be reduced to 2%-8%[5]. Therefore, physicians need to be highly vigilant with respect to the occurrence of this disease. To our knowledge, only six young and middle-aged patients with AP and PE have been reported in the English literature, and there are no reports of this complication in elderly patients. Here we describe the first case of AP complicated with PE in an elderly patient and review the relevant English literature.

CASE PRESENTATION
Chief complaints
A 68-year-old woman was admitted to the hospital with a chief complaint of persistent pain throughout the abdomen for 3 d.

History of present illness
The patient suffered from persistent pain throughout the abdomen for 3 d, especially in the upper and middle abdomen, accompanied by vomiting and diarrhea without fever, shortness of breath, edema, pain in the lower extremities, and other discomfort. She was diagnosed with AP in a local hospital. The patient gradually developed shortness of breath and difficulty in breathing during treatment of AP.

History of past illness
The patient had a history of hypertension for more than 10 years and diabetes for more than 6 years.

Personal and family history
The patient denied a history of smoking, tuberculosis, and alcohol or drug use. No family members had similar diseases.

Physical examination
On admission (day 4 of onset), the patient’s vital signs were recorded as follows: blood pressure was 189/108 mmHg, respiratory rate was 21 breaths/min, pulse rate was 117 bpm, and SPO2 was 93%, with epigastric tenderness on deep palpation. Slightly rapid breathing and lower lung breath sounds were observed, and a small amount of wet rales were heard. The entire abdomen was tender with no rebound pain and no edema in either lower limb.

Laboratory examinations
After admission (day 4 of onset), plasma amylase and lipase were elevated to 956 U/L and 796 U/L, respectively. Blood lipids were normal. The levels of D-dimer and fibrin degradation product (FDP) were 5.73 mg/L and 18.7 mg/L, respectively. The white blood cell count and neutrophil ratio were 22.95 × 109/L and 87.1%, respectively, and high-sensitivity C-reactive protein was 233.06 mg/L. After treatment, D-dimer and FDP levels gradually increased (Figure 1). On the 16th d of onset, B-type natriuretic peptide was 983.6 pg/mL, and high-sensitivity troponin T was 0.159 μg/L. Both D-dimer and FDP increased to 12.69 mg/L and 62.06 mg/L, respectively. Enoxaparin was administered for anticoagulation. The patient’s dyspnea gradually eased, D-dimer and FDP levels gradually decreased, and blood pressure returned to normal.

Imaging examinations
After admission (day 4 of onset), an abdominal computed tomography (CT) scan revealed severe necrosis of the head and body of the pancreas (Figure 2). Abdominal color Doppler ultrasound showed silt-like deposits in the gallbladder and fluid in the gallbladder. The patient was diagnosed with acute necrotizing pancreatitis. Chest CT (Figure 3) on the 5th d after admission showed a small amount of inflammation in both lungs and a small amount of pleural effusion on both sides. After treatment, re-examination by the chest CT scan showed that pleural effusion had gradually reduced, but the patient developed progressively worsening dyspnea. On the 16th d of onset, the patient developed extreme dyspnea and respiratory failure and was treated with mechanical ventilation with tracheal intubation. Her electrocardiogram showed no myocardial infarction or atrial fibrillation. Heart color Doppler ultrasound indicated pulmonary hypertension (pulmonary artery systolic pressure was approximately 30 mmHg), and ejection fraction was 60%. Chest CT revealed a small amount of pleural effusion on the left side with atelectasis of the left lower lobe. Color Doppler ultrasound of the lower limbs showed thrombosis in the common femoral vein and bilateral posterior tibial veins on the right, and thrombosis in the saphenous vein on the left. On the 24th d of onset, chest CT angiography (Figure 4) showed PE in the left main pulmonary artery and multiple branches of the left and right pulmonary arteries.

FINAL DIAGNOSIS
The patient was eventually diagnosed with acute necrotizing pancreatitis, PE, lung infection, acute respiratory failure, acute right heart failure, venous thrombosis of the lower extremities, hypertension, and type 2 diabetes.

TREATMENT
The patient received the following treatments: Inhibition of pancreatic secretion, anti-infective agents, mechanical ventilation, blood pressure stabilization, anticoagulation, and parenteral nutrition. The patient was positive for fecal occult blood, and the possibility of gastrointestinal bleeding was considered. Thus, thrombolysis was not given, and she received only enoxaparin and warfarin for anticoagulation.

OUTCOME AND FOLLOW-UP
After treatment, dyspnea gradually improved, and hemodynamics returned to normal. Laboratory values showed a downward trend, pleural effusion decreased significantly, and abdominal pain and edema of both lower limbs resolved. The patient was followed up for 3 mo and showed no discomfort such as shortness of breath or dyspnea during this period.

DISCUSSION
Any factors that can cause venous blood flow stasis, vascular endothelial damage, and blood hypercoagulability can lead to venous thrombosis[6]. Estimates derived from epidemiological data show that the rate of incidental PE in the course of symptomatic deep vein thrombosis is between 35.0% and 66.0%[7]. It was found that 81.7% of patients with acute PE had lower-extremity deep vein thrombosis[7]. AP complicated by PE is very rare, and the pathogenesis is still unclear. The underlying mechanism is currently believed to be as follows[8-10]: the cyst connected to the pancreatic duct penetrates into the blood vessel and releases pancreatic juice, which damages the vascular endothelium. This causes the release of procoagulant substances and the activation of platelets, causing the blood to be in a hypercoagulable state. Systemic inflammatory response syndrome is often present during AP. Various inflammatory mediators can damage the vascular endothelium, which consequently trigger the endothelium-dependent acetylcholine relaxation reaction. Blood hypercoagulability is also considered to be the result of liver dysfunction, hypertrypsinemia, and cachexia. However, one study reported that the main causes of AP complicated by venous thrombosis were cell infiltration, edema, and inflammation of the venous endothelium rather than blood hypercoagulability[11]. In addition, patients may also have a variety of risk factors for venous thrombosis.
Our patient was an elderly woman who was diagnosed with acute necrotizing pancreatitis and severe pancreatitis with severe pancreatic necrosis and accumulation of peripancreatic fluid but no pseudocyst. The patient had no previous thrombotic diseases or lower limb venous thrombosis-related symptoms, and no history of blood disease, recent surgery, or trauma. Examinations revealed normal blood lipids, normal platelet count and red blood cell count, normal fibrinogen, and no evidence of atrial fibrillation on electrocardiogram. Predisposing factors for venous thrombosis include possible hypercoagulability of blood, systemic inflammatory response syndrome, administration of drugs that damage the vascular intima (such as long-term parenteral nutrition), long-term bed rest (16 d in bed), older age, high blood pressure, and type 2 diabetes. In addition, studies have shown that patients with severe acute necrotizing pancreatitis are more prone to venous thrombotic complications[12]. We hypothesize that PTE and the formation of venous thrombosis in the lower extremities are caused by the combination of severe systemic response syndrome, vascular damage, and possible hypercoagulability of blood caused by pancreatic juice entering the blood vessels and the patient’s own various venous thrombosis factors.
The clinical manifestations of PE mainly depend on the size and number of emboli, the rate of embolism, location of the embolism, and the patient’s cardiopulmonary function. The manifestations are varied and include shortness of breath, dyspnea, chest pain, syncope, cough, hemoptysis and other symptoms. Lack of specificity and small thromboses have no obvious symptoms and are easily missed or mis-diagnosed[13]. This patient showed shortness of breath in the early stage without chest pain and hemoptysis. We believed that the shortness of breath was caused by pleural effusion, lung infection, and atelectasis. During the course of the disease, the patient gradually developed progressively worsening dyspnea, and progressively increased D-dimer and FDP levels. Chest CT scan did not reveal manifestations of acute respiratory distress syndrome, extensive lung consolidation and infection, or large pleural effusion, which did not explain the cause of the patient’s respiratory failure. Therefore, we suspected that the patient may have PTE. Patients with AP often have pleural effusion and abdominal effusion, pulmonary effusion or infection, and even acute respiratory distress syndrome, leading to shortness of breath and dyspnea. The patient’s dyspnea may be caused by a single complication or a combination of multiple complications. In addition, because AP with PE is rare, it is easily missed or misdiagnosed.
When PTE is suspected, the risk of venous thrombosis should be assessed, and the detection of related coagulation indicators such as D-dimer, pulmonary artery pressure assessment, and pulmonary angiography should be completed to make the diagnosis as soon as possible[14,15]. D-dimer is a specific degradation product produced by plasmin hydrolysis of cross-linked fibrin. D-dimer increases in thrombotic diseases, infections, trauma, surgery, tumors, etc. The diagnostic sensitivity for acute PTE is 92%-100%, which makes it an important indicator to exclude the possibility of acute PTE[16]. FPD, fibrinogen, and other indicators can also be used to detect the formation of thrombus. In the present case, only D-dimer and FPD increased during the course of the disease, and there were no significant changes in other coagulation-related indicators. In addition, troponin, brain natriuretic peptide, or N-terminal prohormone of brain natriuretic peptide, and electrocardiography are also important auxiliary examination methods for acute PE. Once the diagnosis of PTE is confirmed, anticoagulant therapy should be started as soon as possible, and thrombolytic therapy should be performed if necessary.
As AP complicated by PE is extremely rare, we collected and compiled six cases of AP complicated by PE reported in the English literature (Table 1). These patients were all young, aged 21 to 38 years, and the male/female ratio was 1:1. We present the first elderly patient diagnosed with AP complicated by PE. Five of these six patients had shortness of breath and dyspnea. Our patient also had shortness of breath and dyspnea as the main manifestations. Three patients had venous thrombosis in other areas, while our patient had extensive venous thrombosis in the lower extremities during hospitalization. Only two cases had symptoms of venous embolism in the lower extremities manifested as edema. Our patient had symmetrical edema of both lower extremities, which may have been caused by hypoproteinemia and right heart failure, and the possibility of venous thrombosis in the lower extremities cannot be excluded. D-dimer level was more than 500 μg/L in these patients. In our case, her D-dimer level exceeded 1000 μg/L. It can be seen that in patients with AP and PE, shortness of breath or dyspnea is the main symptom, which may or may not be accompanied by thrombosis in other parts of the body. In addition, a significant increase in D-dimer has important implications for venous thrombosis and PE. Therefore, it is essential to monitor the changes in D-dimer levels.

CONCLUSION
AP complicated with PE is very rare, and the associated mortality rate is extremely high. This case is a reminder for clinicians that in patients with AP, it is necessary to dynamically monitor D-dimer and other coagulation function indices. Clinicians should be aware of the occurrence of PE in order to reduce missed diagnosis and misdiagnosis.
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Figure Legends
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Figure 1 Monitoring of D-dimer and fibrin degradation product levels. The arrow indicates enoxaparin therapy. FDP: Fibrin degradation product.
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Figure 2 Enhanced computed tomography scan of the abdomen revealed acute necrotizing pancreatitis. A: Pancreatic head necrosis (arrow); B: Pancreatic body necrosis with accumulation of peripancreatic fluid (arrow).
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Figure 3 Computed tomography findings. A computed tomography scan of the chest revealed left pleural effusion, external pressure atelectasis of left lower lobe (lung window) A: Image at admission; B: Image during pulmonary embolism.
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Figure 4 Computed tomography angiography findings. Computed tomography angiography of the chest revealed pulmonary embolus (the left main pulmonary artery and multiple branches of the left and right pulmonary arteries). A: Embolus of the left main pulmonary artery (arrow); B: Embolus of the right pulmonary artery branch (arrow); C: A large number of emboli in the main trunk and lower lobe of the left pulmonary artery in coronal view of chest-3D slab image (arrow); D: Embolus in branches of the right pulmonary arteries in coronal view of chest-3D slab image (arrow).

Table 1 A brief on acute pancreatitis with pulmonary embolism
	Ref.
	Year
	Age/sex
	Clinical symptoms
	Predisposing factors
	External pulmonary vein thrombosis
	Imaging performance
	D-dimer
	Outcome

	Deiss et al[17]
	2014
	28/F
	Abdominal pain, nausea, vomiting, abdominal distension
	NA
	NA
	Multiple pulmonary emboli in bilateral lower lobes, a right-sided pleural effusion, and lower lobe consolidation, ascites
	NA
	Cure

	Deiss et al[17]
	2014
	32/M
	Abdominal pain, nausea, vomiting, nonbloody diarrhea, abdominal distension, dyspnea, hemoptysis, fever
	NA
	NA
	Bilateral pulmonary emboli, pleural effusions, and ascites
	NA
	Cure

	Deiss et al[17]
	2014
	21/F
	Chest tightness, shortness of breath, mid-back and abdominal soreness
	Medical history of craniotomy 1 wk prior, oral contraceptives
	NA
	Pulmonary embolism in the right lower lobe
	911 µg/L
	Cure

	Herath et al[18]
	2016
	38/M
	Upper abdominal pain, bloating, vomiting, edema of both ankles
	No
	DVT
	Pulmonary embolism of the right lower lobe, pulmonary artery, and segmental branches of the left pulmonary artery. Pseudocyst of pancreatic head compressed inferior vena cava. Gross ascites and minimal pleural effusion
	1430 µg/L
	Cure

	Zhang et al[19]
	2012
	38/F
	Abdominal pain, vomiting, cough and expectoration with a little blood, progressive dyspnea
	NA
	No celiac and pelvic vein thrombosis or proximal leg deep venous thrombosis
	Pulmonary embolism (both down pulmonary arteries, left pulmonary artery, and branch of right pulmonary artery). Bilateral pleural effusion, lung infection and pulmonary hypertension
	More than 500 µg/L
	Cure

	Goenka et al[20]
	1994
	35/M
	Upper abdominal pain, fever, shortness of breath, dyspnea, pain, and swelling of right calf
	NA
	Inferior vena cava thrombosis
	Pulmonary embolism, pancreatic necrosis
	NA
	Cure

	Our case
	2020
	68/F
	Abdominal pain, shortness of breath, dyspnea, symmetrical edema of both lower limbs
	Hypertension, type 2 diabetes
	DVT and superficial vein thrombosis
	The left main pulmonary artery and multiple branches of the left and right pulmonary arteries. Low to moderate pleural effusion, lung infection, abdominal effusion, pancreatic necrosis
	16820 µg/L
	Cure


DVT: Deep vein thrombosis; F: Female; M: Male; NA: Not available.
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