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Abstract
BACKGROUND
Acute superior mesenteric venous thrombosis (MVT) is a rare condition associated with a high mortality rate. The treatment strategy for MVT is clinically challenging due to its insidious onset and rapid development, especially when accompanied by kidney transplantation. 

CASE SUMMARY
Here we present a rare case of acute MVT developed 3 years after renal transplantation. A 49-year-old patient was admitted with acute abdominal pain and diagnosed as MVT with intestinal necrosis. An emergency exploratory laparotomy was performed to remove the infarcted segment of the bowel. Immediate systemic anticoagulation was also initiated. During the treatment, the patient experienced bleeding, anastomotic leakage, and sepsis. However, after aggressive treatment was administered, all thrombi were completely resolved, and the patient recovered with his renal graft function unimpaired.

CONCLUSION
The present case suggests that accurate diagnosis and timely surgical treatment are important to improve the survival rate of MVT patients. Bleeding with anastomotic fistula needs to be treated with caution because of grafts. Also, previously published cases of mesenteric thrombosis after renal transplantation were reviewed. 
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Core Tip: We present a rare case of acute superior mesenteric venous thrombosis developed 3 years after renal transplantation. Despite their infrequency, idiopathic acute mesenteric venous thrombosis with renal transplantation should be considered seriously. The accurate diagnosis and timely surgical treatment are very important to improve the survival rate of patients. Bleeding and anastomotic fistula during treatment need to be treated with caution because of grafts.


INTRODUCTION
Acute mesenteric venous thrombosis (MVT) is an uncommon but potentially lethal complication of thrombotic conditions[1]. MVT accounts for 5%-15% of all mesenteric ischemia and 6%-9% of cases of acute mesenteric ischemia[2]. Recent improvements and widespread use of diagnostic imaging modalities have facilitated the early recognition of this disease. Early and timely surgical interventions are required when patients present with peritoneal signs or are refractory to initial measures. Medical management with systemic anticoagulation is the cornerstone of modern therapy[3]. MVT is either primary or secondary, and the proportion of primary patients continues to decline due to technology development[4]. Acute MVT has been reported several times in the literature. However, there have been few reports of MVT after renal transplantation. 

CASE PRESENTATION
Chief complaints
A 49-year-old male was referred to our emergency department complaining of progressive aggravated abdominal pain for 3 d. 

History of present illness
The initial pain was in the hypogastric region and worsened to diffuse abdominal pain 1 d prior, along with nausea, abdominal distension, and vomiting. 

History of past illness
The patient had suffered from hypertension for 10 years, which was well controlled medically by nifedipine and metoprolol. His past surgical history of renal transplantation had been 4 years due to chronic kidney disease. The immunosuppression therapy included prednisolone, mycophenolate mofetil, and tacrolimus. 

Personal and family history
The patient had a free personal and family history.

Physical examination
Clinical examination revealed tenderness on palpation of his full abdomen with rebound tenderness and muscle guarding.

Laboratory examinations
Laboratory evaluation showed that the leucocytes count was elevated at 31 × 109/mL, hemoglobin was 13 g/dL, and C-reactive protein was 33.86 mg/dL. The hepatitis serology and cytomegalovirus results did not suggest clinical virus infection. 

Imaging examinations
The abdominal contrast-enhanced computed tomography (CT) scan exhibited an extensive filling defect within the portal vein and right branch, extending to the superior mesenteric vein as well as splenic vein (Figure 1A). 

FINAL DIAGNOSIS
Based on the above findings, a final diagnosis of acute superior MTV was made.

TREATMENT
An emergency exploratory laparotomy was performed. On exploration, 600 mL bloody ascites were found, and jejunum, approximately 120 cm from the Treitz ligament, was gangrenous. Almost no pulsations were palpable in the mesentery of the affected bowel, and thromboembolism was discovered in the corresponding mesenteric veins (Figure 2). The necrotic intestine, measuring approximately 100 cm, was resected, and a functional side-to-side anastomosis with staplers was performed. Total parenteral nutrition, intravenous antibiotics, and full anticoagulation with low molecular weight heparin were initiated postoperatively. Methylprednisolone was used as a substitute for immunosuppression, and thrombolytic therapy was withheld due to bleeding risk. Further inquiry about the medical history revealed no personal or immediate family history of inherited thrombophilia, deep vein thrombosis, vascular disease, or pulmonary embolism. The patient’s body mass index was 27 kg/m2 without dyslipidemia. Thrombophilia test was negative for the factor V Leiden gene mutation, anticardiolipin antibodies, prothrombin G20210A mutation, and prothrombin gene mutation. The patient had normal levels of homocysteine, protein C, protein S, and antithrombin III.
In the following 10 d, the patient recovered well, and the abdominal symptoms improved. On the 11th day after surgery, the patient had a sudden fever of 39 ºC, and ultrasonography showed fluid (55 mm × 10 mm) accumulation surrounding the surgical area. Thus, percutaneous catheterization was performed. On the other hand, the drainage tube of the pelvic cavity was removed. Unexpectedly, a rare hernia happened (Figure 3). The black stool suddenly appeared 3 wk after the operation, with hemoglobin decreasing to 6.5 g/dL. Even more disappointing was radiography from percutaneous catheter revealed anastomotic fistula (Figure 4). The condition worsened because the thrombus was aggravated, and the patient developed a severe bacterial infection with repeated fever to 40 ºC and platelets dropped to 3 × 109/mL (Table 1). 
Considering the possibility of exacerbating intestinal ischemia, the use of vasopressors and somatostatin was avoided. Anticoagulant therapy was also temporarily discontinued due to the risk of massive bleeding. To balance the healing of the anastomosis, the hormones for immunosuppression therapy were reduced. Anti-infective therapy had also been strengthened, and the bleeding was finally stopped after a whole week of blood transfusion and mucosal protection treatment. The condition was gradually controlled in the following 2 wk, and anticoagulation therapy with dalteparin sodium was initiated. CT scan showed decreased portal vein thrombosis, and thrombosis in the splenic vein was completely absorbed. Although still with intestinal fistula, the patient gradually returned to a normal diet, and anticoagulation therapy was changed to rivaroxaban. The patient was discharged when another CT demonstrated all thrombi were completely absorbed 2 mo after operation (Figure 1B). 

OUTCOME AND FOLLOW-UP
On follow-up, the anticoagulation therapy was continued for an additional 4 mo, and the drainage tube for the anastomotic fistula was removed. Until now, no abnormalities were observed in the 2-year follow-up.

DISCUSSION
MVT is an uncommon, life-threatening disease, which accounts for less than 10% of cases of acute mesenteric ischemia[1]. It is characterized by an insidious onset, and early non-specific clinical presentation but can progress rapidly. The superior mesenteric vein does not have collateral vessels; its complete obstruction accompanied by improper venous drainage can easily result in bowel infarction. Abdominal pain is the most common clinical manifestation of acute superior MVT (SMVT) and is largely determined by the location and extent of the thrombus, the size of the involved vessels, and the depth of bowel-wall ischemia[5]. For this patient, abdominal symptoms gradually worsened with the development of peritonitis, which indicated a complete embolization of a wide range of blood vessels.
Successful treatment of acute SMVT relies on prompt diagnosis. Until now, there has been no single laboratory marker that is sensitive and specific for SMVT. D-dimer testing has the potential to detect thrombosis, and the level in the blood can significantly rise when a thrombus is present[6]. However, D-dimer testing is non-specific, can be elevated duo to abdominal inflammation, and has not been well studied in the evaluation of SMVT. CT scan with arterial and portal phase is the most effective tool, with high sensitivity (96%) and specificity (94%). Image features of CT for bowel ischemia can be divided into mural, vascular, and extramural-nonvascular signs, from which one can make a timely and accurate diagnosis easily[7].
In general, MVT can be classified as primary or secondary depending based on its cause. Secondary MVT can result from various underlying diseases and acquired risk factors, including primary hypercoagulable states or prothrombotic disorders[8], myeloproliferative neoplasms, cancer, diverse inflammatory conditions, trauma, post-operative condition, portal hypertension, or pregnancy[8,9]. When no etiologic or predisposing factor has been found, it is considered primary or idiopathic. The proportion of primary patients continues to decline due to increased awareness of predisposing disorders and a growing ability to diagnose technique[4]. As we were able to rule out any coagulation factor deficiency or other risks that could be the cause, we identified the diagnosis for idiopathic MVT.
Alander et al[10] reported the first case of MVT after renal transplantation in 1974. Due to the hypercoagulable state, the patient developed an iliofemoral venous thrombosis 1 mo after transplantation, worsened 8 mo later, and eventually died. Another case with sudden abdominal pain 10 years after successful renal transplantation was also confirmed as an acute portal MVT. The patient was recovered after anticoagulation, and the authors attribute the thrombosis to lupus anticoagulant without lupus erythematodes[11]. The reason why the patient in this study developed acute SMVT after successful kidney transplantation is unclear. The thrombophilic state is well known in cases with nephrotic syndrome but not chronic kidney disease[12]. Although the overall period of hemodialysis had been 10 mo, there is no thrombosis in his arterio-venous shunts. Although the mechanism involved remains speculative, many prothrombotic effects might be responsible. Iliac veins are used for venous drainage of allografts, and the corresponding changes in blood flow may be an inevitable risk factor. It is not clear whether immunosuppressive drugs increase the risk of thrombosis in renal transplant recipients. In principle, tacrolimus can trigger thrombotic microangiopathy[13]. Additional factors might be endothelial injury caused by hypertension, an essential factor for thrombosis formation[14].
Despite advances in treating thromboembolic disease over the past 40 years, acute MVT has an average 30 d mortality of up to 32.1% in severe cases[15]. Management for MVT includes surgery, anticoagulation and supportive treatment. When exploratory laparotomy is performed in the acute stage, the boundary between ischemic bowel and viable bowel is often diffuse. Segments of nonviable bowel are resected and areas of bowel with questionable viability are left for this patient. This more conservative strategy is favored over aggressive resection because of the long-term risks associated with short bowel syndrome. However, this also increases the risk of anastomotic leakage, especially together with the application of methylprednisolone. The contradictory treatment forced us to reduce the dose for the further treatment of anastomotic fistula. Fortunately, the graft showed excellent renal function without episodes of graft rejection.
Systemic anticoagulation as the first-line therapy in MVT should be initiated as soon as the diagnosis is made[3]. Anticoagulation can effectively prevent thrombosis, recanalize occluded veins, and improve intestinal reperfusion. There is sufficient time for venous collateral vessels to develop when the thrombus evolves slowly, and the risk of bowel infarction can be decreased. Low molecular weight heparin is preferable over unfractionated heparin due to its better safety profile, ease of administration, and not requiring regular laboratory monitoring. For long-term management, anticoagulation with warfarin with a targeted international normalized ratio of 2.0 to 3.0 is the standard of care. Although most researchers recommend maintaining anticoagulation therapy for at least 6 mo after diagnosis to prevent the recurrence of the thrombosis, its benefit is still questioned in some reports[16].

CONCLUSION
Despite its infrequency, idiopathic acute MVT after renal transplantation should be considered seriously. An accurate diagnosis and timely surgical treatment are important to improve a patient’s survival rate and conserve as much of the bowel as possible. Bleeding and anastomotic fistula during treatment need to be treated with caution because of grafts.
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Figure Legends
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Figure 1 Whole abdomen enhanced computed tomography scan. A: An acute mesenteric venous thrombosis (orange arrow); B: Recanalization after 2 mo of anticoagulation (orange arrow).
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Figure 2 Intraoperative images of infarcted small bowel secondary to thrombosis of mesenteric vein (as indicated by white arrow).
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Figure 3 A rare hernia, partial intestinal wall (white arrow) incarcerated in the hole of drainage tube.
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Figure 4 Fistula formation at the anastomotic site.

Table 1 Progress of labs during hospitalization
	Lab examinations
	Reference range
	Preoperation
	Postoperation

	
	
	
	Day 1
	Day 3
	Day 6
	Day 10
	Day 26
	Day 28
	Day 42

	WBC (× 109/L)
	3-9
	30
	6
	11
	15
	21
	11
	8
	10

	Hb (g/L)
	130-175
	184
	126
	123
	125
	117
	61
	75
	96

	PLT (× 109/L) 
	100-350
	199
	90
	78
	224
	125
	26
	3
	122

	PT (sec)
	11-14
	15
	18
	17
	16
	14
	18
	17
	14

	Tbili (μmol/L)
	4-23
	28
	46
	111
	89
	54
	15
	45
	20

	CreaT (μmol/L)
	31-116
	115.0
	178
	118
	109
	82
	102
	82
	47


WBC: White blood cell; Hb: Hemoglobin; PLT: Platelet; PT: Prothrombin time; CreaT: Creatinine; Tbili: Total bilirubin.
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