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Introduction
Patients with nephrotic syndrome (NS) have been shown to be 
at an increased risk of thromboembolic events.1 The patho-
genic basis for an association between NS and accelerated clot-
ting activity is poorly understood; however, it is likely to depend 
on a net shift in the hemostatic balance toward a hypercoagu-
lable state resulting from abnormal processing of prothrom-
botic and antithrombotic proteins.2,3 Obviously, controlling the 
blood coagulation system with anticoagulant agents would be a 
useful therapeutic option for patients with nephrosis with overt 
thromboembolism,1,4,5 and pharmacologic prophylaxis may be 
an attractive therapeutic option as well for asymptomatic 
patients who have NS, although the optimum anticoagulant 
strategy among overall subjects with the disease remains to be 
clarified.1,4,5 We herein report our experience with a case of NS 
in a female patient who developed retroperitoneal bleeding 
during prophylactic anticoagulation with unfractionated 
heparin.

Case Report
A 75-year-old woman with a history of hypertension and 
hyperlipidemia, which had been treated by her general practi-
tioner with rosuvastatin and doxazosin mesilate, complained of 
progressive swelling of her legs. Other significant findings were 

nausea, a loss of appetite, and easy fatigability appearing 6 weeks 
later, and she was therefore admitted to our teaching hospital 
when she was found to have NS with a reduced serum albumin 
(Alb) level of 1.8 g/dL and 4+ proteinuria despite having no 
apparent history of renal disease.

At the time of admission (clinical day 0), the patient had 
gained 8.6 kg in the previous 5 weeks, bringing her weight to 
70.6 kg. She had neither dyspnea nor tachypnea, and no pains 
in the lower extremities were noted. Laboratory examinations 
revealed following the results: white blood cell count, 5600/μL; 
hemoglobin (Hb), 13.3 g/dL; platelet count, 190 × 103/μL; total 
protein, 4.2 g/dL; blood urea nitrogen, 16.0 mg/dL; serum cre-
atinine (Cr), 1.3 mg/dL; fibrin/fibrinogen degradation prod-
ucts, 9.3 μg/mL; and d-dimer, 5600 μg/L. She was prescribed 
oral prednisolone (PSL) at a dose of 40 mg/day combined with 
intravenous furosemide and oral tolvaptan, and a renal biopsy 
was scheduled for 15 days later. While the patient was awaiting 
the procedure, intravenous pulse therapy with methyl-PSL 
(500 mg/day) was given for 3 consecutive days from clinical 
day 5 when her body weight increased to 74.5 kg. She was also 
started on intravenous unfractionated heparin with a titrated 
dosage ranging 10 000 from 12 500 U/day on the day of admis-
sion as prophylactic anticoagulation, which was planned to be 
continued at least until the day of the renal biopsy. Her active 
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partial thromboplastin time (APTT) was sequentially moni-
tored on a regular basis, ranging from 30.3 to 79.6 seconds, 
which corresponded to 1.3 to 2.9 times the control values. On 
clinical day 13, she started to complain of pain in the right 
back, groin, and thigh, which were gradually worsened in the 
next 2 days, and then, decreased blood pressure (BP) of 
88/56 mm Hg suddenly developed when the urgent laboratory 
analysis revealed the declined Hb level of 8.3 g/dL. A diagnos-
tic noncontrast abdominal computed tomographic (CT) scan 
demonstrated a huge right-sided retroperitoneal collection 

with extension to the ipsilateral pelvic iliac territory (Figure 1A 
and B). The clinical status of the patient steadily deteriorated 
thereafter despite vigorous management including cessation  
of intravenous heparin, volume resuscitation, transfusions of 
packed red blood cells, and the administration of vasopressors 
such as dopamine and norepinephrine for about 18 hours. She 
was therefore transferred to our hospital for further workup.

At the time of the transfer (clinical day 16), her conscious-
ness level was E3V5M6 on the Glasgow Coma Scale with a 
decreased BP of 80/60 mm Hg, Hb level of 7.4 g/dL, 

Figure 1. (A, C, and E) The findings of a diagnostic computed tomographic (CT) scan at L1 and (B, D, and F) the top of the sacrum. A noncontrast CT 

scan demonstrates a huge right-sided retroperitoneal collection with a hyperdense dependent layer (arrow in A), whereas the ipsilateral iliac muscle is 

shown to contain a fluid-fluid interface as well (arrowhead in B). (C and D) No seeping of the contrast material is demonstrated by a subsequent contrast-

enhanced CT scan. (E and F) A distinct reduction in the size of the right iliac muscle (asterisk in F) as well as resolution of the right-sided hemorrhagic 

lesion was shown on repeat CT performed on clinical day 164. Note that there is a marked reduction in the size of the left iliac muscle as well (wide arrows 

in B, D, and F).
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hematocrit of 22.2%, and a normal APTT of 26.6 seconds. 
Contrast-enhanced CT showed a massive retroperitoneal 
lesion without any seeping of the contrast material, whereas 
anteromedial displacement of the right kidney was demon-
strated in the same manner as seen in the previous CT scan 
(Figure 1C and D). She underwent exploratory laparotomy, 
and after making the incision on the fascia of the right iliac 
muscle, a hematoma with partially liquefied blood clots was 
surgically evacuated, with no apparent bleeding site noted.

Her postoperative recovery was uneventful, and the pains in 
the right groin and thigh gradually disappeared with favorable 
improvements in her general status. We performed a renal 
biopsy 17 days after the transfer (clinical day 33), and her NS 
was thus ascribed to minimal change disease. At approximately 
1 month after the renal biopsy (clinical day 61), she was still 
being treated with oral PSL (20 mg/d), having reached partial 
remission with a reduced amount of 24-hour urine protein of 
0.6 g and an elevated serum Alb level of 3.4 g/dL while her 
serum Cr levels had settled around 0.6 mg/dL. Repeat abdomi-
nal CT performed on clinical day 164 showed the resolution of 
the retroperitoneal hemorrhagic lesion (Figure 1E and F).

Discussion
Retroperitoneal bleeding is a rare clinical entity with variable 
causes including percutaneous intervention, rupture of any 
kinds of vasculature, neoplasms, trauma, and cystic kidney or 
adrenal diseases.6,7 It has also been shown in patients on sys-
temic anticoagulation with warfarin, unfractionated heparin, or 
low-molecular-weight heparin.7–9 Most anticoagulated 
patients do not have underlying structural abnormalities, 
whereas occult vasculopathy and/or arteriosclerosis, anticoagu-
lant-mediated immune microangiopathy, and unrecognized 
minor trauma in the microcirculation may be involved in some 
subsets of patients with the disease.7,10–12 In the current patient, 
a careful medical interview revealed that she had neither previ-
ous history of hemorrhagic complications nor prior experiences 
with anticoagulant medications for any of several pathologies 
such as atrial fibrillation, neoplasms, cerebrovascular diseases, 
orthopedic surgeries, and deep vein thrombosis. However, our 
patient had been in a supratherapeutic condition for a while 
during heparinization for prophylactic anticoagulation given 
the standard heparin dosing nomogram.13 We feel this may 
have predisposed our patient, at least in part, to the disease, 
although we failed to precisely locate the bleeding point. 
However, numerous anticoagulated patients with therapeutic 
ranges of APTT or prothrombin time-international normal-
ized ratio have also been shown to be complicated by retroperi-
toneal bleeding,7–9,11,14 implying that the absence of excessive 
anticoagulation does not necessarily guarantee the feasibility 
and safety of such pharmacologic approaches.

Retroperitoneal bleeding in anticoagulated patients may 
clinically present as pain in the lower abdominal, flank, or 
inguinal area with radiation to the thigh and lumbar region. 
Hypotension and nerve-compression effects characterized by 

motor or sensory deficits in the groin and thigh may be addi-
tional suggestive signs.7–9,11,15,16 A decline in the Hb level may 
also aid in a prompt diagnosis in this setting.17 Although these 
manifestations should result in a high index of suspicion of the 
disease, we feel that an early diagnosis as well as awareness of 
the retroperitoneal bleeding remains a challenge for physicians, 
despite the accumulation of studies on the nature of the dis-
ease.7–9,15,18,19 As in the present patient, simple regional pains 
without signs of neuropathy may instead be early presenting 
symptoms that can be easily overlooked, thereby resulting in 
diagnostic delay.7,19

The mainstay treatment for retroperitoneal bleeding 
includes withdrawal of the offending agents, correction of the 
anticoagulation state, volume resuscitation, and other support-
ive measures, and endovascular techniques and/or open surgi-
cal management can be additional therapeutic options.7,11 
Subjects with small hematomas and little to no neurological 
signs may respond well to conservative management, whereas 
more aggressive interventional approaches should be consid-
ered for patients with large hematomas, progressive neurologi-
cal deficits, and/or hemodynamic instability.7,11,16,20

Although there is no clear consensus regarding the thera-
peutic decision, early detection and prompt treatment of the 
disease should result in a favorable outcome by reducing the 
time for hematoma development and subsequently lowering 
the duration of surrounding tissue compression.19 In the pre-
sent patient, we believe that a timely evacuation of the right 
side hematoma avoided the development of a prolonged or 
permanent disability resulting from the compression neuropa-
thy. Alternatively, we may have underestimated the overall 
radiographic appearance of the pelvic region at the initial and 
second CT sessions and overlooked latent bleeding in the left 
iliac region. Indeed, it has been shown that a hematocrit effect, 
suggestive of the settling of blood elements,10 is not necessarily 
associated with hemorrhagic events in the retroperitoneal ter-
ritory.21 Finally, we feel it is reasonable to consider that the 
distinct reduction in the size of the left iliac muscle confirmed 
on repeat CT might have reflected the spontaneous resolution 
of the disease, thereby encouraging us to speculate that our 
patient was complicated by bilateral retroperitoneal bleeding, 
which is regarded as a rare clinical entity.14,15,19,20 Nevertheless, 
one may argue that the clinical evolution of the current patient 
is not surprising because the link between systemic hepariniza-
tion and retroperitoneal bleeding has already been well 
described.11,15,16 However, the significance of the present report 
should be evaluated carefully in terms of the controversy 
regarding prophylactic anticoagulation among patients with 
nephrosis.

We believe no one would argue against the primary role of 
the disease-related urinary losses of several coagulation regu-
latory proteins and a subsequent counterbalancing hemostatic 
protein synthesis in the establishment of a prothrombotic 
milieu among patients with NS,1,2 although various aberra-
tions of plasma procoagulant, anticoagulant, profibrinolytic, 
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and antifibrinolytic proteins associated with NS have been 
demonstrated in previous studies (Table 1).1–3 Given the con-
troversy regarding pharmacologic prophylaxis for such a 
pathology among patients with nephrosis with glomerulopa-
thies other than membranous nephropathy,1–3 our manage-
ment policy in the current case may invite criticism. However, 
the risk of venous thromboembolism may be significant even 
in patients with minimal change disease.3 Indeed, several 
studies have described adult minimal change nephropathy 
complicated by pulmonary embolism.22–24 Furthermore, adult 
patients with minimal change disease complicated by acute 
kidney injury, which are seen more frequently in older adults 
than in younger patients,25 may have a severe hypercoagulable 
state.24 The favorable decline in the serum Cr level along with 
a reduction in the urine protein level in the current patient 
implies the concurrent reversible acute kidney injury despite 
the lack of objective time course data indicating the functional 
status before the onset of NS. Finally, the low rate of reported 
adverse events with anticoagulation as well as our patient’s 
markedly decreased serum Alb levels encouraged us to pursue 
heparinization prior to the renal biopsy as practiced empiri-
cally.5,26 Because of the significant bleeding risk with the renal 
biopsy,27 no one would argue against a periprocedural inter-
ruption of anticoagulation.5,26 Although the clinical scenario 
of the present patient prevents an evaluation of the signifi-
cance of the prophylaxis, our experience may highlight the 
pitfalls of such management, implying the need for a way to 
identify those patients with NS who can best benefit from the 
prophylactic anticoagulation. We believe that accumulating 
experiences from cases similar to ours will aid in establishing 
the indications and optimum regimen, including the appropri-
ate timing, duration, preferred agent, and dosage, for prophy-
lactic anticoagulation among patients with nephrosis, which 
remains an unresolved issue in the field of nephrology.
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