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Background: Nephrotic syndrome (NS) is associated with a hypercoagulable state and may be complicated by thrombotic events. 
Venous thrombosis is well-acknowledged, while arterial thrombosis is rather unusual.
Case Presentation: We present the case of a 20-year-old woman with a 12-year history of idiopathic NS revealed by extensive 
cerebral venous thrombosis with pulmonary embolism treated with anticoagulation therapy and oral corticosteroid therapy followed by 
mycophenolate mofetil (MMF). The thrombophilia assessment did not show any abnormalities. The evolution was marked by the 
occurrence of several NS relapses controlled by oral corticosteroid therapy until 2017. Subsequently, the patient had not presented 
a relapse of her disease. The anticoagulant treatment and the MMF were therefore stopped. One year later, the patient presented with 
severe diffuse acute abdominal pain associated with postprandial vomiting and bilateral lower limb edema. Laboratory results 
confirmed a NS relapse. An abdominal CT scan revealed acute thrombosis of the superior mesenteric artery with acute mesenteric 
ischemia. Intraoperative exploration showed mesenteric ischemia with extensive necrosis of the small intestine making their resections 
incompatible with life. The patient died after 48 hours.
Conclusion: Mesenteric arterial thrombosis, which is a rare but life-threatening NS complication, should always be considered, 
especially in the case of acute non-specific digestive symptoms.
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Introduction
Nephrotic syndrome (NS) is a well-known condition characterized by a hypercoagulable state due to dysfunction in the 
hemostatic system. In fact, thrombotic events remain one of the most serious and life-threatening complications of NS 
with significant morbidity and mortality.1 Venous thrombosis during this syndrome has been frequently reported in 
studies. Nevertheless, NS-related arterial thrombosis is rarer and less well-known.2 To the best of our knowledge, four 
cases of mesenteric arterial thrombosis as a manifestation of NS have been reported so far in the literature.3–6 Herein, we 
report a case of mesenteric arterial thrombosis revealing NS relapse and leading to acute mesenteric ischemia and poor 
outcome.

Case Report/Case Presentation
A 20-year-old woman was followed up since the age of eight for idiopathic NS inaugurated by cerebral venous 
thrombosis extended to the right jugular vein with a massive pulmonary embolism. The patient did not have any 
sequelae. She had no other medical or surgical history. A family history of thrombosis has not been reported. The patient 
was not biopsied because she had no kidney failure nor gross hematuria, or hypertension at first presentation; added to 
that, she had no extra renal signs suggestive of a secondary nephrotic syndrome. She was accordingly put on antic-
oagulant therapy (Oral vitamin K antagonist) and oral corticosteroid therapy with good evolution. Thereafter, the patient 
received several cures of high-dose corticosteroids for steroid-dependent relapses of NS. She was, hence, put on 
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mycophenolate mofetil (MMF) as a background therapy to avoid corticosteroids and ensure normal growth. An 
exhaustive assessment of thrombophilia was performed and did not show any abnormality. Homocysteine rate, blood 
fibrinogen rate, Protein C, protein S, antithrombin III, factor V Leiden mutation, JAK-2 mutation, cryoglobulins, 
anticardiolipin antibodies, lupus anticoagulant and beta-1-glycoprotein antibodies were normal. The anticoagulant 
treatment was stopped after nine years. The evolution was enameled by the occurrence of several relapses of her disease 
controlled by oral corticosteroid therapy. Remission of NS has been noted since 2017, so MMF was gradually stopped in 
2019 and the patient remained asymptomatic and without any relapse.

One year later, the patient came up to our emergency department for acute intense diffuse abdominal pain without any 
particular irradiation associated with postprandial vomiting and bilateral lower limb edema for the last six hours. The 
physical examination revealed an intense epigastric tenderness with normal vital signs (arterial pressure of 120/70 mm 
Hg, heart rate of 83 bpm, and oxygen saturation at 100% on room air). The patient was afebrile with normal 
consciousness. The rest of the physical examination was unremarkable. The urinalysis with labstix revealed proteinuria. 
The hemogasanalysis results showed metabolic acidosis with respiratory compensation. Further laboratory tests revealed 
hypoalbuminemia, hypercholesterolemia, a prothrombin time at 90%, high levels of D-dimer, lactate dehydrogenase, and 
creatine phosphokinase as well as a biological inflammatory syndrome with a CRP of 37 mg/L, and leucocytosis at 26.4 
x 103/µL. Renal and liver functions were normal (Table 1).

The patient was hospitalized in an intensive care unit with close monitoring of vital signs and initiation of 
resuscitation measures. An abdominal ultrasound was performed urgently showing an intra-abdominal effusion of low 
to moderate abundance. An abdominal CT scan revealed acute thrombosis of the superior mesenteric artery with acute 
mesenteric ischemia shown in Figures 1 and 2. The patient was immediately routed to the operating room. Intraoperative 
exploration confirmed mesenteric ischemia with extensive necrosis of almost entirely of the small bowel making their 
resections incompatible with life shown in Figure 3. The patient died after 48 hours.

Table 1 Laboratory Findings of the Patient in the Emergency Department

Laboratory Parameters Result Normal Range

Hemoglobin (g/dl) 13.6 12–18

Hematocrit (%) 56 40–52

White blood count (x 103/µL) 26.4 5–10

Neutrophils (x 103/µL) 22.9 1.5–7

Platelets (x 103/µL) 451 150–400

CRP (mg/L) 37 <8

Albumin (g/dL) 1.38 3.5–5

Cholesterol (mg/dL) 270 123.55–200

Lactate dehydrogenase (UI/L) 643 91–260

Creatine phosphokinase (UI/L) 400 22–269

Alanine transaminase (UI/L) 13 6–55

Aspartate transaminase (UI/L) 29 5–34

Gamma-glutamyl transferase (UI/L) 38 6–36

Alkaline phosphatase (UI/L) 98 40–150

Total bilirubin (mg/dL) 0.87 <1

(Continued)
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Discussion
We report a case of mesenteric ischemia caused by an acute thrombosis of the superior mesenteric artery, occurring in a young 
patient with a history of a NS evolving for twelve years and in remission for three years. NS is caused by kidney damage resulting 
in loss of urine protein through small pores in podocytes. This syndrome is characterized by significant proteinuria, hypoalbu-
minemia, and hypercholesterolemia. Severe complications may occur during the course of NS, including acute kidney injury, 

Figure 1 Axial CT-scan: (A) Pneumoperitoneum (white arrows) of large abundance extending to the retroperitoneum, the retrocrural space and the mediastinum; (B) 
Diffuse hypoenhancement of the small bowel, with marked dilatation (white arrow) of the small and large bowel loops.

Table 1 (Continued). 

Laboratory Parameters Result Normal Range

Urea (mg/dL) 40.8 19.8–42

Creatinemia (mg/dL) 0.80 0.59–1.53

Natremia (mmol/L) 129 136–145

Kalemia (mmol/L) 4 3.5–4.5

Chloremia (mmol/L) 100 101–111

Lipasemia (UI/L) 22 8–78

Prothrombin time (%) 90 70–100

D-dimer (ng/mL) 3000 220–500

Proteinuria (dipstick urinalysis) 4+ Negative

Figure 2 Thrombosis of the superior mesenteric artery (arrows): (A): Axial CT- scan; (B): Sagittal reconstruction. 
Abbreviation: AMS, superior mesenteric artery.
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infection, bone mineral loss, and thromboembolic events.7 These thromboembolic complications might be the first manifestation 
of NS or may occur over time.8 Our patient presented two episodes of thromboembolic complications during the follow-up, one 
of which was the inaugural NS. NS was incriminated with no abnormality of the thrombophilia assessment.

The predisposition to thromboembolic complications in NS could be due to a hypercoagulable state. The pathophy-
siology of this condition is not fully understood but it seems to be multifactorial including acquired risk factors and 
a genetic predisposition. An imbalance of antithrombotic and prothrombotic factors would be the main mechanism of the 
hypercoagulable state.8,9 Since the primary glomerular filtration barrier defect of NS induces protein leakage, many 
coagulation regulatory proteins are pathologically released in urine including antithrombin III and protein S. However, 
the liver increases the synthesis of procoagulant factors (such as fibrinogen, factors V, VIII, and alpha-2-macroglobulin) 
to counterbalance this urinary loss of proteins. There is also an increase in platelet activation and aggregability and 
a decrease in fibrinolytic activity.6,7 Moreover, steroids, by shortening prothrombin and speeding up partial thrombo-
plastin times, can worsen the hypercoagulable condition.8–10

Furthermore, several studies have shown that the risk of thrombosis is often impacted by the severity and duration of 
NS.2,11 In our case, the patient was followed up for an NS for 12 years and she received several courses of steroids but 
she had been in remission for three years.

Venous thrombosis was predominant and well acknowledged during NS while arterial thrombosis was less frequent, 
involving coronary, cerebral, renal, and femoral arteries more than any other vessels. As far as we know, four cases of 
mesenteric arterial thrombosis as a manifestation of NS have been reported so far in the literature (Table 2).3–5 

Mesenteric arterial thrombosis causes acute and severe abdominal pain in most patients, usually associated with nausea 
and vomiting. In the early phase of thrombosis, there is a discrepancy between the intensity of the abdominal pain and the 
minimal results of the physical examination. This non-specific symptomatology with poor physical examination makes 

Figure 3 An intraoperative aspect of mesenteric ischemia with extensive necrosis of almost all of the small bowel.
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the diagnosis of mesenteric arterial thrombosis difficult. Untreated mesenteric arterial thrombosis often moves towards 
acute mesenteric ischemia with intestinal necrosis. At this point, the abdominal pain becomes more and more diffuse as 
the ischemia progresses. Mesenteric infarction can also be signaled by fever, bloody diarrhea, and shock. The evolution at 
this stage, as in the case of our patient, is often towards death.12 Infection, as a common NS complication, can also 
contribute to this fatal outcome.7 Indeed, according to the study by Alfakeekh et al, 76.4% of patients with childhood NS 
had at least one infection.13 The pathogenesis of this complication is related to defects in cell-mediated immunity, urinary 
loss of immunoglobulins, properdin factor B band, and complement factors.7

In the present case, the dilemma of anticoagulation therapy in patients with NS in remission was raised. The KDIGO 2021 
Clinical Practice Guidelines for the Management of Glomerular Diseases recommend that prophylactic anticoagulation should be 
considered in NS if serum albumin is <2.0 to 2.5 g/dl with additional risk for thrombosis (proteinuria >10 g/d; body mass index 
>35 kg/m2; genetic predisposition for thromboembolism; New York Heart Association class III or IV heart failure; recent 
orthopedic or abdominal surgery; or prolonged immobilization). Contraindications to prophylactic anticoagulation according to 
these guidelines were an uncooperative patient, a bleeding diathesis, a central nervous lesion prone to hemorrhage, prior 
gastrointestinal bleeding, frailty, and a genetic abnormality influencing warfarin metabolism or efficacy.14

Once the TE event has occurred, anticoagulant therapy is required for 6 to 12 months and/or for the duration of the 
NS.14 After remission of the NS and in the absence of severe hypoproteinemia and other risk factors for thrombosis, the 
recommendations do not pronounce on the prolongation or discontinuation of anticoagulation, but we believe that the 
balance between the risk of thromboembolism and the risk of bleeding must always be taken into consideration.

Our patient presented with venous thrombosis for which she was treated with an oral vitamin K antagonist for nine years. 
Discontinuation of anticoagulation therapy was considered in the absence of thromboembolic risk factors. Nevertheless, the 
prolongation of this treatment may be beneficial to avoid thromboembolic recurrence. Larger randomized studies are needed to 
better support this hypothesis.

Conclusion
Our observation highlights that mesenteric arterial thrombosis is a rare and life-threatening complication of NS even in 
remission, which should always be suspected in any patient with any acute non-specific digestive symptoms.

Abbreviations
NS, nephrotic syndrome; MMF, mycophenolate mofetil.

Table 2 Summary of Reported Cases of Mesenteric Thrombosis Complicating Nephrotic Syndrome

Case Characteristics: Year of 
Publication

Journal Authors

Congenital nephrotic syndrome of Finnish type in a term newborn 

complicated by Mesenteric arterial thrombosis and with poor outcome

1995 Zhonghua Min Guo Xiao 
Er Ke Yi Xue Hui Za Zhi.

Tsai MJ et al3

Mesenteric arterial thrombosis complicating a nephrotic syndrome 1997 The New Zealand 

Medical Journal

McGregor DO et al4

Mesenteric and cerebral arterial thrombosis in an 8-year-old child with 

nephrotic syndrome

2002 The Indian Society of 

Nephrology

Sandhu JS et al5

Mesenteric arterial thrombosis causing short bowel syndrome in an 8-year- 

old child with a steroid-dependent nephrotic syndrome and a homozygous 
mutation of methylenetetrahydrofolate reductase

2008 Pediatric Nephrology Ulinski T et al6

Our case: mesenteric arterial thrombosis revealing nephrotic syndrome 
relapse and leading to acute mesenteric ischemia and poor outcome in  

20-year-women.

2023 - Ferjani M et al
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