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Abstract
BACKGROUND
Sinistral portal hypertension associated with pancreatic pseudocysts is rare, often caused by extrinsic compression of splenic vein, the follow-up examinations by ultrasonography for early diagnosis are quietly necessary since haematemesis, a life-threatening condition. Few studies have reported the ultrasonography findings of sinistral portal hypertension.

CASE SUMMARY
A 52-year-old man presented with acute abdominal pain after drinking, steatorrhea, weight loss and accidentally melena in the past 2 mo. He underwent ultrasound-guided fine needle aspiration in other hospital and diagnosed with pancreatic pseudocysts. Ultrasonography imaging, in our department, appeared as cystic heterogeneous hypoechoic area with the size of 4.7 cm × 3.8 cm that located posterior to the body and tail of pancreas, adjacent to splenic vein associated with thrombosis resulted from compression. Spleen incrassated to approximately 7.3 cm, but no dilation of main portal vein was presented. Color Doppler Flow Imaging demonstrated the formation of splenic venous collateral, nevertheless no significantly flow signals was observed in splenic vein. Pulsed Doppler revealed that the peak velocity of splenic venous collateral was 18.4 cm/s with continuous waveform. Laparotomy confirmed sinistral portal hypertension associated with pancreatic pseudocysts, subsequently distal pancreatectomy combined with splenectomy and partial gastrectomy was performed.

CONCLUSION
It’s important clinically to know the ultrasound appearance of sinistral portal hypertension associated with pancreatic pseudocysts for sonographer and physician.
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Core Tip: Sinistral portal hypertension associated with pancreatic pseudocysts is rare, caused by compression of splenic vein, the follow-up examinations by ultrasonography for early diagnosis are quietly necessary since haematemesis, a life-threatening condition, which highlights the significance of ultrasonography imaging.

INTRODUCTION
Sinistral portal hypertension or left-sided portal hypertension is a rare disease with normal liver function[1-3], less than 1% in the study of Kokabi et al[4], occurring often as a result of isolated obstruction of the splenic vein of which pancreatic diseases are the most commonly etiology. Delineated in previously literatures, the incidence of pancreatic pseudocysts, one of the complications of acute pancreatitis, was reported to be between 5%-16%, especially highly in patients with alcoholic etiology and fluid collection at 3 mo after discharge[5]. As a consequence, these patients should be proposed to undergo follow-up examinations by ultrasonography to timely monitor the formation of pancreatic pseudocysts[6]. However, the ultrasound appearance of compression of splenic vein is easy to be ignored by sonographer, which often results in the misdiagnosis of the sinistral portal hypertension associated with pancreatic pseudocysts. It’s determined that the ultrasonography imaging of the sinistral portal hypertension is necessary, because the complications of the sinistral portal hypertension remain mostly severe, some of which include gastric varices, upper gastrointestinal hemorrhage as well as “Nutcracker Syndrome” - left renal vein entrapment syndrome.
Herein, we report a case of sinistral portal hypertension associated with pancreatic pseudocysts, which presented with abdominal pain, accidentally melena, steatorrhea and loss of weight. Distal pancreatectomy combined with splenectomy and partial gastrectomy were performed.

CASE PRESENTATION
Chief complaints
On May 21, 2020, a 52-year-old man presented with acute abdominal pain after drinking, accidentally melena in the past 2 mo and weight loss.

History of present illness
The patient presented with acute abdominal pain, accidentally melena, steatorrhea and weight loss. He underwent ultrasound-guided fine needle aspiration in other hospital and then diagnosed with pancreatic pseudocysts.

History of past illness
He denied history of hepatitis virus infection, drug-induced liver injury, or autoimmune liver disease.

Personal and family history
He denied any personal or family history.

Physical examination
No distinctly abnormal indicators were observed by a round of physical examinations.

Laboratory examinations
At admission, laboratory examination showed that hemoglobin was 80 g/L, red blood cell count was 2.63 × 1012/L (reference range: 4.09-5.74 × 1012/L), serum total bile acid was 36.9 μmol/L (reference range: 0-15 μmol/L), total cholesterol was 5.57 mmol/L (reference range: < 5.2 mmol/L), and triglycerides was 1.87 mmol/L (reference range: < 1.7 mmol/L). Other biochemical indices revealed no obviously abnormalities.

Imaging examinations
On May 29, 2020, the patient underwent ultrasonography scan, which appeared as pancreatic pseudocysts with the cystic heterogeneous hypoechoic area, the size of which was 4.7 cm × 3.8 cm. The pseudocysts located posterior to the body and tail of pancreas, and adjacent to splenic vein associated with thrombosis resulted from compression (Figure 1A). Spleen incrassated to approximately 7.3 cm but no dilation of main portal vein was presented. Color Doppler Flow Imaging (CDFI) demonstrated the formation of splenic venous collateral, nevertheless no significantly flow signals in splenic vein and the wall of pancreatic pseudocysts were observed. Pulsed Doppler (PW) revealed that the peak velocity of splenic venous collateral was 18.4 cm/s with continuous waveform (Figure 1D). Contrast-enhanced computed tomography (CT) scan suggested the formation of pancreatic pseudocysts (Figure 2A), irregular filling-defect in splenic vein (Figure 2B), the development of gastric varices (Figure 2C), and splenomegaly. Ultrasonography imaging was consistent with CT imaging in this case of sinistral portal hypertension associated with pancreatic pseudocysts.

FINAL DIAGNOSIS
Diagnosis of sinistral portal hypertension associated with pancreatic pseudocysts was finally confirmed by laparotomy and pathology.

TREATMENT
He had accepted conservative treatment in other hospitals. After admitted to our hospital, he accepted distal pancreatectomy combined with splenectomy and partial gastrectomy. He recovered quickly and discharged 25 d later.

OUTCOME AND FOLLOW-UP
Approximately 3 mo after surgery, the patient was followed up, which manifested stable condition, according to what the doctor ordered.

DISCUSSION
Sinistral portal hypertension associated with pancreatic pseudocysts, although rare, can be prevented and managed depending on ultrasonography images to provide follow-up diagnosis in time. Hence, the complications of sinistral portal hypertension, gastric varices and upper gastrointestinal hemorrhage, can be detained[7]. CDFI and PW can indicate the flow pattern and calculate the velocity of blood flow separately, and PW analysis of variceal blood flow shows a continuous wave[8]. In this case, PW presented that the peak velocity of splenic venous collateral was 18.4 cm/s with continuous waveform, nevertheless no significantly flow signals were observed by CDFI in splenic vein. Splenic venous thrombus in this case were showed as solid hypoechoic filling in the cavity of splenic vein (Figure 1C), resulting in enlargement of splenic (approximately 7.3 cm in thickness).
Splenic vein thrombus results in back pressure with short gastric, gastroepiploic veins, the middle colonic vein, and the superior right colonic vein, all of them eventually fail to drain into the portal vein, which lead to the reversal of flow in these veins and the formation of varices[9-12]. Indeed, not only do patients with splenic vein occlusion not develop varices, but this process often needs a relatively long interval of time to become clinically evident[7]. Therefore, the blood supplying to gastrointestinal must be affected in this setting, which occurring variously acute or chronic gastrointestinal diseases associated with sinistral portal hypertension, just like our case, upper gastrointestinal hemorrhage, abdominal pain, steatorrhea and loss of weight owing to varices and malnutrition in the long run. We infer from above that poor blood supply of gastric mucosa accelerates the formation of gastrohelcosis.
CDFI can confirm the communication between the splenic vein and the left renal vein when thrombosis is observed in splenic vein, which is associated with lower spleen volume ratios and lesser rate of varices formation on long-term follow-up[13-15]. The diameter of splenic vein becomes larger as the long-term existence of splenorenal shunt, hence superior mesenteric artery is likely to prevent more blood in renal vein flowing towards ventral aorta, which causes renal venous congestion (Figure 1B), so that the relevant urinary symptoms deriving from left renal vein entrapment syndrome, also known as “Nutcracker Syndrome” may develop (Figure 2D).
In patients with pancreatic pseudocysts, the investigators should carefully seek thrombus in splenic vein. Compared with other radiological findings, ultrasonographic imaging is clearer to indicate varices if the splenic vein is only partially thrombosed[15]. The pattern and velocity of blood flow and complications are all clearly demonstrable by ultrasonographic imaging, and it is inexpensive, convenient, quick, safe and, we think, has the flexibility to examine pathology in a variety of anatomical planes[15,16]. Surgical findings in this case shown dilated and tortuous veins in the surrounding of omentum, mesentery, stomach, normal liver, an arched protrusion on the upper margin of the pancreas. Brown fluid overflow was observed after the incision of protrusion, which confirmed the presence of pancreatic pseudocysts. The pancreas and the posterior wall of stomach were too closely related to separate, therefore partial gastrectomy was performed meanwhile. Fast frozen pathology of resected pancreatic specimen also proved pancreatic pseudocysts. Final diagnosis was confirmed to be sinistral portal hypertension associated with pancreatic pseudocysts in light of above findings.
The critical imperfection of our study was the short of spleen elastography, which could have helped in the diagnosis of sinistral portal hypertension. Considering spleen vein was oppressed by pancreatic pseudocysts, disorder of blood flow in the splenic vein may lead to spleen congestion, which increased its stiffness[17]. Other authors had said that spleen stiffness may serve as a surrogate for the dynamic component of esophageal varices, which pointed out that spleen stiffness has been considered markers of esophageal varices, life-threatening upper gastrointestinal bleeding[18-20]. In short, sonographers should pay another attention to the stiffness of spleen when sinistral portal hypertension was diagnosed.

CONCLUSION
Ultrasonographic imaging is the most valuable modality for the timely diagnosis of sinistral portal hypertension associated with the pancreatic pseudocysts and allows the prediction of the risk for upper gastrointestinal hemorrhage. Clinicians and sonographers should pay more attention to ultrasonographic imaging of splenic vein, if pancreatic pseudocysts exist, so that the life-threatening complications of sinistral portal hypertension associated with pancreatic pseudocysts could be found in time.
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Figure Legends
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Figure 1 Ultrasonography imaging. A: Pancreatic pseudocysts with the cystic heterogeneous hypoechoic area; B: Renal venous congestion; C: The formation of splenic venous collateral and main splenic venous thrombus; D: The peak velocity of splenic venous collateral with continuous waveform.
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Figure 2 Contrast-enhanced computed tomography imaging. Appeared as (arrows): A: Pancreatic pseudocysts; B: Main splenic venous thrombus; C: The development of gastric varices; D: The compression of left renal vein.
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