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CASE REPORT

Minimal change nephrotic syndrome diagnosed with acute femoral 
thromboembolism and successfully salvaged limb: a case report

Tomoaki Tokoyoda1  · Takahiro Inagaki1 · Yuki Aoki1 · Takeshi Okamoto1 · Takashi Nakajima1 · Daisuke Yano2

Received: 15 December 2022 / Accepted: 29 January 2023 / Published online: 11 February 2023 
© The Author(s) under exclusive licence to The Japan Society of Nephrology 2023

Abstract
A 64-year-old man visited the outpatient department of our hospital for the first time due to bilateral lower limb edema, which 
he noticed 1 week before the visit. Pain suddenly developed in the left lower limb while the patient was in the waiting room. 
Nephrotic syndrome was suspected based on blood and urine test results. Acute arterial thromboembolism in the left lower 
limb associated with hypercoagulation due to nephrotic syndrome was suspected, and a diagnosis was made using computed 
tomography angiography. Arterial thrombectomy was urgently performed, and the limb was salvaged without sequelae. Based 
on renal biopsy, minimal change nephrotic syndrome was diagnosed, and the patient underwent remission induction with 
steroid therapy. Heparin was drip infused and apixaban was orally administered to prevent recurrent thrombosis. Nephrotic 
syndrome in the acute phase is often complicated by thrombosis. Particularly, arterial thromboembolism requires prompt 
treatment, and prophylactic anticoagulation therapy needs to be considered.
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Introduction

Patients with nephrotic syndrome (NS) are likely to develop 
thromboembolism due to increased pro-thrombotic factors, 
decreased anti-thrombotic factors, and decreased activities 
of the fibrinolytic system. It can induce serious pathological 
conditions such as deep vein thrombosis of the lower limbs, 
renal vein thrombosis, and pulmonary embolism. Prompt 
diagnosis and treatment are required because not only 
venous thromboembolism (VTE) but also arterial thrombo-
embolism (ATE) have been reported in rare cases [1]. We 
experienced a case of minimal change nephrotic syndrome 
(MCNS) diagnosed due to acute femoral thromboembolism 
and successfully salvaged limb. Here, we report the case 
along with a literature review.

Case report

A 64-year-old man with independent ADL visited our out-
patient clinic for the first time with a chief complaint of 
bilateral lower limb edema, which he noticed 1 week before 
the visit. Pain suddenly developed in the left lower limb 
while the patient was in the waiting room. The waiting time 
was about 1 h. NS was diagnosed based on blood and urine 
test results. Acute arterial thromboembolism in the left 
lower limb associated with hypercoagulation due to NS was 
suspected.

The patient’s medical history included appendicitis at 
the age of 13; gastroesophageal reflux at the age of 50; and 
colonic diverticulitis at the age of 62. He neither smoked nor 
drank alcohol. He did not take any medications.

Physical findings on admission: Height 157 cm; body 
weight 65.5 kg (55 kg before edema developed); body tem-
perature, 36.4 °C; blood pressure, 131/86 mmHg; pulse rate, 
94 beats/min; percutaneous arterial oxygen saturation, 96% 
(room air); regular heart beat with no murmur; and clear 
breath sounds. An abdominal examination revealed flat, soft 
abdomen neither with tenderness nor with abnormal bowel 
sounds. Edema of bilateral lower limbs was present. Pain 
was present from the left groin to the periphery of the left 
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lower limb. Cold feeling and hypoesthesia were present in 
the left foot. Left dorsalis pedis artery was not felt.

Laboratory data on admission (Table 1): A blood test 
showed hemoglobin level of 17.5 g/dL and hematocrit of 
52.3%, showing hemoconcentration. The D-dimer level was 
21.4 μg/mL, suggesting thrombosis. Fibrinogen level was 
high at 620 mg/dL, and antithrombin activity was low at 
49%. Albumin level was low at 1.1 g/dL. Urinalysis showed 
protein urine of 12.28 g/gCr, indicating severe proteinuria. 
Plain chest radiography showed no pulmonary congestion 
or pleural effusion. Computed tomography angiography 
revealed filling defects in the distal common iliac artery 
and at the origin of the internal and external iliac arteries, 
suggesting thrombosis. The left internal iliac artery was 
occluded. Severe stenosis was noted in the left external 
iliac artery. The profunda femoris artery was occluded in 
the proximal femur (Fig. 1).

Clinical course (Fig. 2): The patient was urgently admit-
ted to the hospital, and arterial thrombectomy was per-
formed on the same day. The left common femoral artery 
was transversely incised, a balloon catheter for thrombec-
tomy was inserted into the central and distal sides, and a 
large amount of thrombus was collected. The surgery was 
completed after intraoperative contrast imaging showing the 
periphery of the left lower limb was confirmed. Continu-
ous drip infusion of heparin was then initiated to prevent 
thrombosis. On the second hospital day, treatment with 
prednisolone 55 mg/day (1 mg/kg/day) was started for NS. 
On the ninth hospital day, renal biopsy was performed, and 
diagnosis of MCNS was made (selectivity index = 0.05). On 
the 15th hospital day, ultrasonography was performed on 

the vessels of lower extremities, which showed no venous 
thrombosis. On the 16th hospital day, the prophylactic anti-
coagulant was switched from continuous drip infusion of 
heparin to oral administration of edoxaban 30 mg. The dose 
of prednisolone was tapered, and the patient was discharged 
from the hospital on the 38th hospital day. Serum albumin 
level of 3.7 g/dL and urinary protein of 0.17 g/gCr were con-
firmed on the 50th day from the initial visit. A reexamination 
of contrast-enhanced CT 3 months after the onset revealed 
that the stenosis of the left external iliac artery had disap-
peared, indicating that it was due to thrombus. Prednisolone 
was scheduled to be tapered while paying attention to recur-
rence of NS.

Discussion

In this case, NS was found with acute femoral 
thromboembolism.

In some instances, thromboembolic disease is the initial 
presenting symptom, leading to the subsequent discovery 
of NS [2–4].

Patients with NS are susceptible to thrombus formation 
because of efflux of antithrombin and plasminogen into 
the urine, increased fibrinogen production in the liver, and 
increased viscosity due to blood concentration [5]. In this 
patient, antithrombin activity decreased to 49%, and fibrino-
gen level increased to 620 mg/dL when he visited the hos-
pital, which normalized on the 27th hospital day after NS 
remission induction (antithrombin activity 129%, fibrinogen 
level 238 mg/dL, the D-dimer level 0.5 μg/mL).

Table 1  Laboratory findings on admission

Blood chemistry Complete blood count
TP 4.7 (g/dL) BUN 20.9 (mg/dL) WBC 88 (× 100/μL)
Alb 1.1 (g/dL) Creatinine 0.97 (mg/dL) RBC 575 (× 10,000/μL)
CRP 0.18 (mg/dL) Na 139 (mEq/L) Hb 17.5 (g/dL)
AST 22 (IU/L) K 4.3 (mEq/L) Ht 52.3 (%)
ALT 17 (IU/L) Cl 107 (mEq/L) MCV 91 (fl)
ALP 93 (IU/L) Ca 7.8 (mg/dL) Plt 16.5 (× 10,000/μL)
LDH 186 (IU/L) P 3.2 (mg/dL)
BS 110 (mg/dL) UA 5.5 (mg/dL)
HbA1c 5.6 (%) CPK 237 (U/L)
Venous blood gas analysis Coagulation function Urinalysis
pH 7.403 Specific gravity 1.032
PCO2 38.5 (Torr) APTT 29.2 (second) pH 5.5
HCO3

− 23.5 (mmol/L) PT-INR 0.9 Protein 3 + 
BE –0.9 (mmol/L) D-dimer 21.4 (μg/mL) Blood 2 + 
Anion Gap 14.3 (mmol/L) Fibrinogen 620 (mg/dL) WBC 1 ~ 4 (/HPF)
Lactic acid 1.1 (mmol/L) Antithrombin activity 49 (%) RBC 5 ~ 9 (/HPF)

Protein/Creatinine 12.28 (g/gCr)
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In 2008, Mahmoodi et al. reported a cohort study on the 
incidence of VTE and ATE in 298 patients with NS [6]. 
The annual incidence of VTE and ATE was reported to be 
1.02% and 1.48%, respectively, and the annual incidence 
of VTE and ATE combined was 2.50% during 10 years of 
the mean observation period. Particularly, the incidence 
during 6 months after the onset of NS was 9.85% for VTE 

(140 times higher than that in the general population) and 
5.52% for ATE (50 times higher than that in the general 
population), and thrombosis occurred at a high rate.

Higher level of urine protein and serum albumin tended 
to be significantly associated with VTE (P = 0.03).

Conversely, neither degree of proteinuria nor serum 
albumin levels were related to ATE. Sex (male), age 
(≥ 35  years), hypertension, diabetes, smoking, prior 
ATE, and estimated glomerular filtration rate (≤ 30 mL/
min/1.73  m2) were reported to predict ATE (P < 0.02).

The annual incidence of ATE by primary disease was 
1.54% for focal glomerulosclerosis, 1.31% for membra-
nous glomerulonephritis (MGN), 0.51% for membranopro-
liferative glomerulonephritis, and 0.3% for MCNS.

Fukunaga et al. reported a literature review of 17 cases 
of MCNS with artery thromboembolism. Most cases were 
reported in males, with marked hypoalbuminemia and 
severe urinary proteinuria. In addition, arterial embolism 
occurred regardless of the onset or recurrence of NS [5].

This patient developed ATE despite no risk factors 
related to ATE other than sex and age, suggesting the 
importance of preventing thrombosis in NS.

The 2012 Kidney Disease: Improving Global Outcomes 
(KDIGO) guidelines recommend prophylactic anticoagula-
tion in idiopathic MGN only, but acknowledge that exist-
ing data are limited and of low quality [7].

According to the systematic review by Lin et al., the 
2012 KDIGO guidelines suggest anticoagulation only 
for idiopathic MGN; however, available evidence sug-
gests that perhaps anticoagulation can be considered in 
all patients with NS [8].

Most forms of NS appear to carry some clinically sig-
nificant risk of thrombosis, and anticoagulation should be 
considered in the setting of hypoalbuminemia. The serum 
albumin threshold below which to commence anticoagu-
lation is not clearly established, although most studies 
concur that the level is between 2 and 3 g/dL. This will 
need to be balanced with the patient’s risk of bleeding. If 
proceeding with anticoagulation, it should be commenced 
as soon as it is safe, as the risk of thrombosis has consist-
ently been found to be highest in the first 6 months of 
diagnosis [6, 9, 10].

In the 2021 KDIGO guidelines, MGN carries a particu-
larly high risk of thromboembolic events. In addition, pro-
phylactic anticoagulation should be employed in patients 
with nephrotic syndrome when the risk of thromboembolism 
exceeds the estimated patient-specific risks of an anticoagu-
lation induced serious bleeding event [11].

Unfortunately, there is little evidence available in the 
literature on the optimal prophylactic agent or its dosing, 
owing to a lack of randomized trials.

Factor Xa inhibitors are not systematically studied 
in patients with NS. Dosing in the general population is 

Fig. 1  a Pelvic-computed tomography angiography revealed filling 
defects in the distal common iliac artery and at the origin of the inter-
nal and external iliac arteries, suggesting thrombosis. The left inter-
nal iliac artery was occluded. Severe stenosis was noted in the left 
external iliac artery. b Lower-extremity-computed tomography angi-
ography revealed that the profunda femoris artery was occluded in the 
proximal femur
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adjusted according to serum creatinine, creatinine clearance 
(estimated by Cockcroft-Gault equation), age, and weight. 
The effects of hypoalbuminemia on drug dosing have not 
been studied, and these drugs are heavily albumin-bound, 
which is likely to substantially affect their half-lives. Despite 
a few favorable case reports, the pharmacokinetic proper-
ties of these drugs require additional study for both safety 
and efficacy before they can be generally recommended in 
nephrotic patients [11].

The patient had acute femoral thromboembolism concur-
rent with NS; however, his limb was successfully salvaged 
by emergency thrombectomy.

In the cases of femoral artery thromboembolism concur-
rent with NS, some cases have been reported to result in leg 
amputation [12–14]. Meanwhile, other reports have revealed 
arterial obstruction at various sites, including pulmonary 
embolism [15, 16], cerebral infarction [13, 17–21], and 
superior mesenteric artery thrombosis [22].

In conclusion, patients with NS may concurrently develop 
ATE, resulting in a serious condition. Therefore, prophylac-
tic anticoagulation therapy should be considered in patients 
at high risk of thromboembolism.
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