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Abstract 

Background Nephrotic syndrome, a condition that induces a hypercoagulable state, poses a significant risk 
of thromboembolism, a potentially life-threatening complication. While venous thromboembolism in nephrotic 
syndrome typically manifests as pulmonary emboli, deep vein thrombosis, and renal vein thrombosis, mesenteric 
vein thrombosis is a rare occurrence. The rarity is further accentuated when it occurs in patients with minimal change 
disease, with only a handful of cases reported in the literature.

Case presentation The patient is a 25-year-old Syrian male, previously in good health, presenting with severe 
abdominal pain and vomiting that had persisted for 6 days. Investigations revealed hypoalbuminemia with nephrotic 
range proteinuria. Computed tomography scan of the abdomen and pelvis with contrast showed superior mesenteric 
vein thrombosis. Renal biopsy revealed minimal change disease. The patient was mainly treated with a therapeutic 
dose of enoxaparin, followed by apixaban. He also received oral prednisolone, a short course of cyclosporine, 
and furosemide. With the appropriate treatment, the patient’s symptoms gradually improved and he was discharged. 
This successful management of a rare complication in a nephrotic syndrome patient demonstrates the potential 
for positive outcomes in such cases.

Conclusions This unique case underscores the importance of early recognition and appropriate management 
of thromboembolic events in nephrotic syndrome. By presenting this case, we aim to alert clinicians to the possibility 
of mesenteric venous thrombosis, a rare but potentially serious complication. Such reports are crucial in informing 
more effective clinical decision-making and improving outcomes for nephrotic syndrome patients.
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Introduction
Nephrotic syndrome creates a hypercoagulable state that 
puts patients at risk of thromboembolism, one of the 
most serious and potentially fatal complications of the 

disease. The risk of thromboembolism in nephrotic syn-
drome mainly depends on the severity and the primary 
cause of the disease. The most significant risk of throm-
boembolism, specifically venous thromboembolism 
(VTE), is seen in membranous nephropathy [1, 2]. On 
the other hand, minimal change disease (MCD) showed 
one of the lowest incidence rates of VTE in nephrotic 
syndrome [3]. VTE in nephrotic syndrome mainly pre-
sents as pulmonary emboli, deep vein thrombosis, and 
renal vein thrombosis [1].
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Nonetheless, mesenteric vein thrombosis (MVT) rep-
resents a rare complication in patients affected by this 
syndrome. The incidence of MVT in patients with MCD 
is even more uncommon, with rarely any cases reported 
in the literature. To our knowledge, only one case of iso-
lated superior mesenteric vein thrombosis has previously 
been reported in a patient with minimal change disease 
[7]. We present a unique case of a previously healthy 
25-year-old Syrian male presenting with isolated superior 
mesenteric vein thrombosis as the first presentation of 
nephrotic syndrome.

Case description
A 25-year-old Syrian male presented on 8 February 
2024, with a chief complaint of severe, gradually worsen-
ing abdominal pain for 6 days. The pain was localized to 
the periumbilical region, characterized as stabbing pain, 
exacerbated by fatty meals, and graded as 9/10 on the 
severity scale. He reported four episodes of vomiting but 
denied fever, changes in weight, appetite, or bowel hab-
its. He also noted occasional nocturia without urgency, 
frequency, or dysuria. On further questioning, he denied 
passing frothy urine. His review of systems was other-
wise unremarkable. Past surgical history included nasal 
polypectomy and hemorrhoidectomy, while past medi-
cal history was unremarkable. He had no known allergies 
and was not taking any medications. Family history was 
significant for maternal ischemic heart disease managed 
with percutaneous coronary intervention (PCI), hyper-
tension, and hyperthyroidism. He was a heavy smoker 
(seven pack years) and denied alcohol consumption.

The patient was alert and oriented and had an average 
build on admission. His heart rate was 84 beats per min-
ute (bpm), blood pressure was 144/81 mmHg, respiratory 
rate was 18 breaths per minute, and oxygen saturation 
was 99% on room air. Physical examination revealed peri-
orbital edema and bilateral lower limb edema. There was 
no jaundice, pallor, cyanosis, or palpable lymphadenopa-
thy. Abdominal examination demonstrated mild tender-
ness in the periumbilical region, moderate ascites, and no 
guarding or rebound tenderness.

As presented in Table  1, laboratory investigations 
revealed a significantly low anion gap, accompanied by 
substantial proteinuria and hematuria on urine dipstick 
analysis. The 24  hour urine protein excretion was 
markedly elevated, indicating significant protein loss. The 
complete blood count (CBC) results were within normal 
limits. However, the erythrocyte sedimentation rate 
(ESR) was elevated, and liver function tests demonstrated 
low total protein, severely decreased albumin, and 
increased alkaline phosphatase levels. Renal function 
tests indicated a considerable elevation in creatinine, 
consistent with impaired kidney function. Coagulation 

studies showed a prolonged prothrombin time (PT), 
elevated international normalized ratio (INR), and 
increased d-dimer, suggesting a hypercoagulable state. 
Thrombophilia screening was mainly unremarkable, 
except for mildly reduced protein S levels, likely due to 
urinary loss. Serological analysis showed a mild reduction 
in complement component C3, while results for ANA, 
ANCA, dsDNA, and PLA2R antibodies were negative.

An abdominal computed tomography (CT) scan with 
contrast enhancement was ordered, which revealed 
superior mesenteric vein thrombosis, leading to veno-
occlusive mesenteric ischemia. This ischemia resulted in 
hypoperfusion of the jejunum, ileum, cecum, ascending 
colon, proximal transverse colon, diffuse mesenteric fat 
stranding, and moderate ascites (Fig. 1). Renal ultrasound 
showed bilateral increased cortical echogenicity, mild 
free fluid in the abdomen, and bilateral pleural effusion, 
indicative of nephrotic syndrome. There was no 
hydronephrosis.

A provisional diagnosis of nephrotic syndrome with 
secondary venous thrombosis was made, and inpatient 
management began with enoxaparin (70 mg, subcutane-
ous injection every 12 hours) and prednisolone (70 mg, 
oral, daily). An ultrasound-guided renal biopsy was 
performed to confirm the diagnosis. The patient was 
referred to a nephrologist, who initiated an empirical 
treatment regimen consisting of cyclosporine (100  mg, 
oral twice daily) and furosemide (40  mg, oral daily), on 
which he was discharged, along with apixaban (10  mg, 
oral, twice daily for 7 days, then reduced to 5 mg, twice 
daily for 3  months), prednisolone (70  mg, oral, tapered 

Table 1 Laboratory investigations

Test name Test result Ref. range

Hemoglobin 16.1 g/dL M: 13.5–17.5 g/dL
F: 12–16 g/dL

WBC 5.17 ×  109/L 4.5–11.0 ×  109/L

Platelets 182 ×  109/L 150–400 ×  109/L

ESR 32.0 mm/hour M: 0–15 mm/hour
F: 0–20 mm/hour

Total protein 40.0 g/L 66.0–87.0 g/L

Albumin 11.6 g/L 35.0–52.0 g/L

Alkaline phosphatase 155.0 U/L 40.0–129.0 U/L

Creatinine 4.88 mg/dL 0.7–1.3 mg/dL

PT 17.10 seconds 11.70–15.30 seconds

INR 1.29 0.8–1.1

d-Dimer 1.08 mg/L 0.0–0.5 mg/L

Anion gap 0.7 mmol/L 8–16 mmol/L

Protein urine dipstick  +  +  +  + –

Blood urine dipstick  + –

24 hour urine protein  > 15,000 mg  < 150 mg/day
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over 6  weeks), atorvastatin (40  mg, oral, daily), alfacal-
cidol (1  mcg, oral, daily), calcium carbonate (500  mg, 
oral, daily), and pantoprazole (40 mg, oral, daily).

On 19 February 2024, the patient returned with wors-
ening facial and periorbital edema, along with swelling 
in the lower limbs and newly developed scrotal edema. 
He reported poor compliance with the treatment regi-
men. These symptoms and the decline in his serum albu-
min levels were managed as a flare-up of his nephrotic 
syndrome, and he was started on steroid therapy. He 
was discharged on 20 February with perindopril (5  mg, 
oral, daily) being added to his treatment regimen and 
instructed to follow-up in 1 week to review renal biopsy 
results. On 24 February 2024, he revisited the emergency 
department due to a flare-up of his symptoms. However, 
he chose to leave against medical advice (LAMA) before 
he got further assessment and treatment.

The patient presented again on 29 February 2024, 
with severe right-sided abdominal pain and shortness 
of breath. He was not adherent to medications. Labo-
ratory tests showed an elevated C-reactive protein 
(CRP) level of 110  mg/L (normal range: 0–5  mg/L) 
and a white blood cell count of 18 × 10⁹/L (normal 
range: 4.0–11.0 × 10⁹/L), suggesting inflammation. 
Chest X-ray confirmed a mild right-sided pleural effu-
sion. Compared to the previous scan, a  CT angiogra-
phy of the abdomen revealed no evidence of recurrent 

superior mesenteric vein thrombosis; the portal vein, 
splenic vein, and superior mesenteric artery remained 
patent. However, there was submucosal edema, subop-
timal mucosal enhancement in the cecum, and similar 
findings in the ascending and transverse colon. The 
jejunal and ileal loops demonstrated optimal enhance-
ment. Mild free fluid in the abdomen and stranding in 
the mesenteric fat persisted. Additionally, a small per-
inephric collection was noted near the lower pole of the 
left kidney. There was no intraperitoneal air.

Initially, the patient had piperacillin/tazobactam 
based on clinical suspicion of infection, but cultures 
returned negative. On 1 March 2024, biopsy and elec-
tron microscopy findings showed subcapsular corti-
cal tissue containing two glomeruli without crescent 
formation. The glomerular basement membranes were 
regularly thick and structurally normal, with no evi-
dence of splicing or lamellation. Significant podocyte 
foot process effacement was noted, but no specific 
osmiophilic deposits or fibrils were observed. These 
findings were consistent with a diagnosis of primary 
podocytopathy of the minimal change type without 
indications of immune complex or complement-medi-
ated glomerulonephritis. Following these results, the 
patient’s condition gradually improved. He was dis-
charged on his previous treatment regimen and chose 
to follow-up in his home country.

Fig. 1 Initial computed tomography (CT) study of the abdomen with contrast. A selected axial image showing superior mesenteric vein 
thrombosis (yellow arrow and circle)
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Discussion
Minimal change disease represents 70–90% of nephrotic 
syndrome cases in children over the age of 1 year estab-
lishing it as one of the leading causes of idiopathic 
nephrotic syndrome in this population [8, 9]. On the 
other hand, it is significantly less common in the older 
population, accounting for only 10–15% of primary 
nephrotic syndrome in adults [8, 9].

The pathophysiology of MCD needs to be better 
understood, with multiple theories in question. For sev-
eral decades, MCD was thought to be a T-cell-mediated 
condition, releasing circulating factors that impair the 
glomerular filtration barrier. An alternative proposed 
mechanism for MCD involves elevated levels of certain 
cytokines. A “two-hit” theory has recently suggested that 
MCD may involve both CD80 (B7-1) induction and regu-
latory T-cell (Treg) dysfunction, potentially alongside 
impaired autoregulatory functions of the podocyte [10, 
25]. Unlike T cells, the role of B cells in the pathogenesis 
of the disease has not been adequately studied. Despite 
that, B-cell biology has recently gained more attention 
after a monoclonal antibody targeting CD20 proteins on 
B cells demonstrated a promising therapeutic response in 
treating childhood and adult MCD [10, 26].

The mechanism behind the hypercoagulable state in 
nephrotic syndrome remains unclear. It could be related 
to an increased synthesis of prothrombotic factors, 
mainly fibrinogen and factor VIII, which can act as acute 
phase proteins in inflammation [3, 4, 24]. Another pos-
sible mechanism is the urinary loss of negatively charged 
anticoagulant proteins such as antithrombin and pro-
tein C and S, leading to reduced levels and impaired 
fibrinolytic activity [3, 4, 24]. In addition, the urinary 
loss of albumin and resultant hypoalbuminemia leads to 
increased hepatic synthesis of fibrinogen and other pro-
coagulant factors [3, 4, 24]. However, the detailed patho-
physiology of hypercoagulability in nephrotic syndrome 
is beyond the scope of our case.

Although nephrotic syndrome has long been recog-
nized as a significant risk factor for thromboembolism, 
available data are based primarily on small studies and 
case reports, with no precise risk estimates. The pri-
mary cause of nephrotic syndrome notably influences 
the risk of thromboembolism, with the highest risk 
observed in membranous nephropathy (MN). One pro-
spective study identified VTE in 36% of MN patients 
through screening with contrast-enhanced CT [3, 28]. 
A retrospective cohort study done on 298 consecutive 
nephrotic syndrome patients showed a significantly 
elevated risk (approximately 140-fold) for VTE within 
the first 6  months of diagnosis, with the ratio of pro-
teinuria to serum albumin being the main predictor 
for VTE [12, 17]. This information is highly relevant 

to our patient, as he exhibited severe proteinuria with 
a 24  hours urine protein of more than 15  g/day and a 
critically low serum albumin level of 11.6 g/L, both of 
which put him at high risk for venous thromboembo-
lism (VTE), consistent with the findings of the study 
mentioned above.

VTE complications in nephrotic syndrome mostly pre-
sent as pulmonary emboli, deep vein thrombosis, and 
renal vein thrombosis [1]. Nonetheless, MVT represents 
a rare complication in nephrotic syndrome patients. Even 
more uncommon is the incidence of MVT in patients 
with MCD, with rarely any cases reported in the litera-
ture. Only one isolated superior mesenteric vein throm-
bosis case has previously been reported in a nephrotic 
syndrome patient with minimal change subtype [7]. 
However, multiple case studies have documented MVT 
and other thromboembolic events, as presented in 
Table 2.

MVT is a life-threatening condition that can be eas-
ily missed due to its nonspecific presentation. Patients 
may present with a wide range of symptoms, from being 
asymptomatic to exhibiting severe abdominal pain that 
may be out of proportion to physical findings. Addition-
ally, common symptoms include anorexia, nausea, and 
vomiting [18]. In our patient, he rated his pain nine out of 
ten in severity, yet the abdominal examination revealed 
only mild tenderness. Although the exact pathophysiol-
ogy of MVT in nephrotic syndrome is understudied, 
MVT commonly happens when inherited or acquired 
thrombophilia accompanies trauma, infection, inflamma-
tion, or surgery [18]. It may also arise from stasis caused 
by conditions such as heart failure or liver cirrhosis [18].

Treatment of MVT is mainly focused on preventing 
bowel infarction, limiting clot progression, and reducing 
recurrence risk. Depending on the patient’s presentation 
and severity, management strategies can range from con-
servative measures such as bowel rest and anticoagula-
tion to interventions such as thrombolysis and surgical 
bowel resection [18, 19]. In severe cases, interventional 
radiology provides a minimally invasive and precise 
treatment through different methods such as catheter-
directed thrombolysis, thrombectomy, and focal admin-
istration of thrombolytic agents, eliminating the need for 
bowel resection in many critical patients [5, 18].

Anticoagulation is considered the mainstay therapy 
for MVT [18]. Unfractionated heparin (UFH) has long 
been the first-line treatment for VTE, including MVT. 
However, low-molecular-weight heparin (LMWH) has 
also been successfully used to treat reported cases of 
VTE in nephrotic syndrome patients due to its favorable 
pharmacokinetic profile, including more predictable 
anticoagulation effects, better bioavailability, and 
suitability for outpatient management, while minimizing 
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the risks associated with UFH such as heparin-induced 
thrombocytopenia and osteoporosis [14, 20, 21].

As previously mentioned, low serum albumin levels 
strongly predict VTE. Therefore, the prophylactic use of 
anticoagulants such as LMWH has been suggested by 
the KDIGO guidelines  for patients with serum albumin 
levels below 20  g/L [27]. If low albumin levels persist 
beyond 3  months, warfarin with close monitoring of 

INR is considered [3, 22, 27]. In addition to LMWH, 
direct oral anticoagulants (DOACs) such as apixaban 
and rivaroxaban are emerging as possible alternatives 
for treating and preventing VTE in nephrotic syndrome 
[3]. Case reports, mainly focused on patients with 
hypoalbuminemia, have shown that DOACs can be very 
effective [3, 23]. Nonetheless, more extensive studies are 

Table 2 A summary of case reports documenting MVT in patients with nephrotic syndrome

M male, 24-HUP 24-hour urine protein, SUP spot urine protein, UPCR urine protein creatinine ratio, MCD minimal change disease, FSGS focal-segmental 
glomerulosclerosis, MPG mesangial proliferative glomerulonephritis

Ref. Age Sex Onset Clinical 
presentation

Thrombosis 
involvement

Creatinine Proteinuria Serum albumin Renal biopsy

[6] 46 M At diagnosis Abdominal pain, 
abdominal fullness

Portal, splenic, 
and mesenteric 
veins

1.58 mg/dL 24-HUP: 24.15 g/day 22 g/L MCD

[7] 25 M At relapse Abdominal 
distension, bloody 
diarrhea

Superior mesenteric 
vein

1.4 mg/dL Unknown 15 g/L MCD

[11] 31 M At relapse Abdominal pain, 
vomiting

Portal, splenic, 
and superior mesen-
teric veins

0.96 mg/dL UPCR: 4353 mg/g 16 g/L MCD

[12] 19 M At relapse Abdominal pain, 
bilateral peripheral 
edema, foamy urine

Superior mesenteric 
vein

1.03 mg/dL 24-HUP: 17.19 g/day 16 g/L FSGS

[13] 19 M At relapse Abdominal disten-
sion, bilateral lower 
leg edema

Portal, superior mes-
enteric, and inferior 
mesenteric veins

0.75 mg/dL 24-HUP (at time 
of diagnosis): 
6.68 mg/day

7 g/L MPG

[14] 53 M At diagnosis Abdominal pain, 
bilateral lower leg 
edema, watery 
diarrhea

Portal and superior 
mesenteric veins

0.7 mg/dL 24-HUP: 5.29 g/day 21 g/L MCD

[15] 12 M At relapse Abdominal pain 
and distension, facial 
puffiness, oliguria

Portal and superior 
mesenteric veins

0.93 mg/dL 24-HUP: 5.5 g/day 18 g/L MPG

[15] 13 M At relapse Abdominal pain, 
vomiting, facial 
puffiness, oliguria

Portal and superior 
mesenteric veins

2.7 mg/dL 24-HUP: 3.5 g/day 17 g/L FSGS

[16] 26 M At relapse Abdominal pain 
and distension, 
bilateral lower leg 
edema

Portal and superior 
mesenteric veins

1.2 mg/dL SUP: 500 mg/dL 10 g/L MCD

[29] 56 M At relapse Abdominal pain Portal, splenic, 
and superior mesen-
teric veins

Unknown 24-HUP: 10.5/day 25 g/L FSGS

[30] 41 M At relapse Abdominal pain, 
vomiting, oliguria

Portal, splenic, mes-
enteric veins

3.8 mg/dL SUP: 250 mg/dL 17 g/L MCD

[31] 52 M At diagnosis Abdominal pain 
and distension, 
oliguria

Portal and superior 
mesenteric veins

1.1 mg/dL 24-HUP: 3.467 g/day 17 g/L Not done

[32] 18 M At diagnosis Abdominal disten-
sion, vomiting, 
diarrhea

Portal, splenic, 
and superior mesen-
teric veins

1.56 mg/dL 24-HUP: 15.28 g/day 14.6 g/L MCD

Our case 25 M At diagnosis Abdominal pain, 
vomiting

Superior mesenteric 
vein

4.88 mg/dL 24-HUP:  > 15 g/day 11.6 g/L MCD
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needed to establish their safety and efficacy in the long 
term.

Owing to a lack of solid evidence regarding the use of 
anticoagulants as a preventive measure against throm-
boembolic events in nephrotic syndrome patients, 
the decision to use them should be on a case-by-case 
basis. We should consider the risk factors and severity 
of the disease for each patient. We should also weigh 
the risk of bleeding against the risk of thrombosis 
before planning preventive anticoagulation to ensure 
the best patient outcomes [12, 24]. In our case, the use 
of LMWH proved successful in the acute treatment of 
our patient, as he showed significant improvement. We 
later switched him to apixaban as long-term anticoagu-
lation. This approach allowed for more convenient out-
patient care while preventing future thromboembolic 
events.

The long-term prognosis  of VTE cases in patients 
with nephrotic syndrome depends on multiple factors, 
including early diagnosis, adequate anticoagulation, 
and progress of the underlying nephrotic syndrome [3]. 
Regular follow-up is crucial to monitor the patient’s 
response to treatment, prevent recurrences, and make 
any necessary management adjustments.

Conclusions
The hypercoagulable state in nephrotic syndrome is a 
well-established risk factor for thromboembolic events, 
with VTE representing a significant threat to patients. 
The variability in reported thromboembolism rates 
among nephrotic syndrome patients, along with the 
limited data, highlights a gap in the literature that hin-
ders the development of preventive strategies for such 
serious complications. In this context, our case of iso-
lated MVT in a patient with minimal change nephrotic 
syndrome demonstrates that MVT, although rare, is a 
possible complication in these patients. Furthermore, 
this report highlights the importance of early recogni-
tion and appropriate management of thromboembolic 
events in nephrotic syndrome. By presenting this case, 
we aim to provide a reference for clinicians when con-
sidering MVT as a differential diagnosis in similar clini-
cal settings, ultimately guiding effective diagnostic and 
management strategies.

Further studies are essential to understand the 
mechanisms underlying thromboembolic complications 
in MCD and to identify whether specific subgroups of 
MCD patients are at increased risk for thromboembolic 
complications. While case reports provide valuable 
insights into effective clinical decision-making and rare 
presentations, more extensive prospective studies are 

essential to guide more comprehensive, preventive, and 
therapeutic measures for nephrotic syndrome patients.
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