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Abstract

Polyarteritis nodosa, which is a systemic vasculitis of small- and medium-sized arteries, can cause arterial aneurysms in vari-
ous organs, sometimes resulting in aneurysm rupture and hemorrhage. A kidney is one of the major targets of polyarteritis
nodosa. Here, we report a 73-year-old woman who presented with sudden-onset high fever, diarrhea, and renal injury with
bilateral renal subcapsular hematoma shown on contrast-enhanced computed tomography scan. She did not have trauma
and significant medical history other than breast cancer in remission. Serological and immunological tests except for anti-
Sjogren's syndrome-A and anti-Sjogren's syndrome-B were all negative. Digital subtraction angiography revealed bilateral
intrarenal micro aneurysms, which allowed us to diagnose the patient with polyarteritis nodosa. As continuous monitoring
of bilateral intrarenal hematoma by ultrasonography and computed tomography scan did not detect progression of intrarenal
hemorrhage and extra renal hematoma, transcatheter arterial embolization and nephrectomy were not performed. Although
hemodialysis therapy was required temporarily for acute kidney injury with anuria, her general condition and kidney func-
tion remarkably improved after receiving systemic immunosuppressive therapy with corticosteroids and cyclophosphamide.
In conclusion, this is a rare case of polyarteritis nodosa manifesting as spontaneous bilateral subcapsular renal hemorrhage
with deteriorated renal function, which was successfully treated with immunosuppressive therapy.
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Abbreviations Background

PAN Polyarteritis nodosa

CT Computed tomography Spontaneous sub capsular renal hematoma is a relatively rare
BUN Blood urea nitrogen disease caused by tumors, trauma, infection, vasculitis, and
Cr Creatinine anticoagulant therapy. Only 3% of patients with this condi-
FENa Fraction excretion of sodium tion develop a bilateral hematoma. Additionally, the bilateral
TAE Trans catheter arterial embolization renal hematoma is commonly caused by polyarteritis nodosa
DSA Digital subtraction angiography (PAN). The distinct feature of PAN is necrotizing vasculitis
PSL Prednisolone with nodules in small- and medium-sized arteries, which can

ADPKD Autosomal dominant polycystic kidney disease spread throughout the whole body. A kidney is one of the
target organs in PAN, and kidney involvement is observed
in more than 70% of patients with PAN [1, 2]. The main
symptoms of PAN with kidney involvement are hematuria,
proteinuria, and kidney failure. However, kidney hemor-
rhage from ruptured aneurysms is rare in PAN. Therefore,
the mortality rate, renal prognosis, and appropriate treat-

54 Yui Kambayashi ments are not fully elucidated.

hanamay33 @outlook.jp Herein, we report a case of bilateral kidney hematoma
caused by PAN that was successfully treated with immuno-
suppressive therapy.
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Case presentation

A 73-year-old female patient, without trauma and signifi-
cant medical history other than breast cancer in remission,
suddenly presented with high fever, diarrhea, and stom-
ach pain. A local doctor observed severe kidney failure,
inflammation, and bilateral subcapsular kidney hemor-
rhage on computed tomography (CT) scan. She was admit-
ted to our hospital for further treatment and examination.

Upon admission, she had no symptoms related to large-
vessel vasculitis (i.e., Takayasu's disease), such as caroti-
dynia, decreased vision, claudication, dizziness, and head-
aches. Her vital signs, including temperature, were within
normal range. However, blood pressure of 122/70 mm Hg
on admission was strikingly increased from the 2nd day
(200/160 mm Hg). Complete blood cell count and bio-
chemical test results showed moderate leukocytosis (white
blood cell count: 14,500/pL), mild anemia (hemoglobin
level: 10.6 g/dL), renal failure (blood urea nitrogen [BUN]
level: 52.1 mg/dL, creatinine [Cr] level: 5.48 mg/dL), and
a high D-dimer level (9.81 pg/dL) (Table 1). The serum
cholesterol levels (HDL-cholesterol 10 mg/dL, LDL-cho-
lesterol 27 mg/dL) were not increased. On a urinalysis,
the sediment contained 30—49 red blood cells (RBCs)/

Table 1 Laboratory data at admission

high-power field. The urinary protein excretion was 7.84 g/
gCr. The fractional excretion of sodium (FENa) was 2.4%.

The serological tests for rheumatoid factor, anti-nuclear
antibody, and anti-neutrophil cytoplasmic antibody were
negative except for anti-Sjogren’s syndrome (SS)-A and
SS-B antibodies (Table 1). Moreover, all viral tests, includ-
ing hepatitis B surface antigen and hepatitis C antibody, were
negative. A contrast-enhanced CT scan revealed bilateral sub
capsular kidney hemorrhage (right: 10.8 x10.0x 18.0 cm;
left: 14.4x 13.3x 15.0 cm) without urinary tract obstruction,
tumors, and cysts (Fig. 1). The bilateral intrarenal hema-
toma size was monitored via ultrasonography and CT scan
regularly.

After admission, the patient received temporary hemo-
dialysis therapy from days 2 to 4 due to anuria. Then,
the patient’s renal function and urine volume gradually
improved with supportive therapy. As intrarenal hemor-
rhage did not progress, and the extra renal hematoma was
not detected, trans catheter arterial embolization (TAE) and
nephrectomy were not performed. Broad-spectrum antibiot-
ics were administered due to the presence of Escherichia coli
in blood and urine cultures. However, antibiotic treatment
was not significantly effective against inflammation. Digital
subtraction angiography (DSA) of the renal artery revealed
minor aneurysms in the arcuate artery of both renal arteries

Complete blood count Blood chemistry

Immunologic examination

WBC 14,500 /pL UA 11.9 mg/dL Anti-SSA antibody +
Segment cell 89.5 % AST 34 U/L Anti-SSB antibody +
Stab cell 1.5 % ALT 48 U/L Urinalysis

Monocyte 35 % LDH 348 U/L Specific gravity 1.018

Lymphocyte 45 % yGTP 129 U/L pH 6.0

Eosinophil 0.5 % CK 68 U/L RBC 30-49 /HPF
Basophil 0.5 % Na 134.6 mEg/L  WBC =100 /HPF
RBC 356x10*  /uL K 2.6 mEg/L.  Bacteria 3+

Hb 10.6 g/dL Cl 100.7 mEq/L Protein 887 mg/dL
Hct 31.3 % Glucose 96 mg/dL Creatinine 113.2 mg/dL
Plt 14.9x10* /pL Immunologic examination Urea nitrogen 196.0 mg/dL
Blood coagulation CRP 38.96 mg/dL U-Prot/Cr 7.84 g/gCr
PT-INR 1.22 IgG 1013 mg/dL Na 66.6 mEq/L
APTT 44 SEC IgA 317 mg/dL K 12.7 mEq/L
Fib 1093 mg/dL IgM 72 mg/dL Cl 12.7 mEq/L
D-dimer 9.81 pg/mL C3 178 mg/dL NAG 47.3 U/L
Blood chemistry C4 26.8 mg/dL al-MG 95.4 pg/mL
T-Protein 6.2 g/dL CHS50 69 U/mL p2-MG 63,420 pg/L
Alb 2.6 g/dL PR3-ANCA -

T-bilirubin 1.0 mg/dL MPO-ANCA -

BUN 52.1 mg/dL Antinuclear antibody -

Cr 5.48 mg/dL Anti-dsDNA antibody -

WBC white blood cell; sRBC: red blood cell; BUN blood urea nitrogen; Cr creatinine; CRP C-reactive protein
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Fig. 1 Computed tomography scan showing large bilateral subcapsular renal hematomas

(Fig. 2). No arterial aneurysm was found in other organs.
Based on these results, the patient was diagnosed with PAN,
which met the diagnostic criteria of the American College of
Rheumatology, the Ministry of Health, Labour and Welfare
in Japan, and the French Vasculitis Study Group. (Supple-
mental Tables 1-3) [3-5]. Then, she initially received ster-
oid pulse therapy for 3 days (methylprednisolone [$RPSL]
1000 mg daily). Next, PSL 48 mg (0.8 mg x body weight
[kg]) was administered. This therapy significantly decreased
serum C-reactive protein level, which did not improve by the
antibiotics (Fig. 3). In addition, intravenous therapy with
cyclophosphamide (600 mg per day) was started on the 32"
day after admission. The patient’s kidney function (Cr level:
0.56 mg/dL, BUN level: 15.7 mg/dL) completely recovered,
and she was discharged in good general condition on the
88th day after admission.

i

Discussion and conclusions

Herein, we report a 73-year-old female who devel-
oped bilateral renal sub capsular hematoma with anuric
renal failure. The patient was diagnosed with PAN and
responded well to immunosuppressive treatments.

To the best of our knowledge, 8 of 13 bilateral renal
hemorrhage cases were caused by PAN based on previ-
ous studies in the English literature. The other causes of
bilateral renal hemorrhage were trauma, infection, anti-
coagulant therapy, polycystic ovarian syndrome, autoso-
mal dominant polycystic kidney disease (ADPKD), and
extracorporeal shock wave lithotripsy [1, 2, 6-16]. Bilat-
eral renal hemorrhage in PAN has no distinct symptoms.
Furthermore, obtaining histological findings via kidney

Fig. 2 Digital subtraction angiography of the renal artery showing minor aneurysms in both renal arteries (red circles)
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HD, hemodialysis; BUN, blood urea nitrogen; Cr, creatinine; WBC, white blood cell; CRP, C-reactive protein; CMX, cefmenoxime; MEPM, meropenem; CEZ, cefazolin; LVFX, levofloxacin; PSL, prednisolone

Fig. 3 Clinical course of the current case

biopsy is occasionally challenging. Hence, the diagnosis
is likely to be complicated and delayed. In this case, the
symptoms were fever and sudden stomach pain, which
were not specific for PAN. Due to the high risk of hemor-
rhage, we performed DSA instead of kidney biopsy, which
supported our diagnosis and treatment strategy. DSA is a
useful option even for patients with a high risk of hemor-
rhage [5, 17].

The standard treatment for PAN is immunosuppres-
sive therapy with corticosteroids and cyclophosphamide.
Meanwhile, plasma exchange is performed as an alter-
native option therapy for PAN correlated with hepatitis
B virus [17-19]. In previous cases of renal hemorrhage
caused by PAN, the treatment used was immunosuppres-
sive therapy [8—10]. However, the mortality rate among
these patients was 50%, which was primarily caused by
uncontrolled hemorrhage [8—10]. Thus, the control of
widespread hemorrhage may be a key factor for survival.
TAE and nephrectomy are considered to manage bleeding.
In our case, these surgical approaches were not performed
because of subcapsular hematoma, which was not extra
renal, and the absence of active arterial extravasation on
DSA. Monitoring of hemorrhage and changes in hema-
toma and blood tests could support our treatment deci-
sion on TAE or nephrectomy. The etiology of bilateral
renal hematomas caused by PAN is not fully elucidated
due to limited information. In the current case, the effect
of other diseases, including Sjogren’s syndrome, could
not be excluded. Thus, more cases should be assessed to
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investigate factors associated with ruptured aneurysms. In
terms of renal replacement therapy, three of nine patients,
including ours, required dialysis therapy. But, interest-
ingly, all of them could terminate temporal dialysis ther-
apy [11, 13]. While the pathogenesis of rapid renal dys-
function, in this case, is not clear, one may speculate that
an external renal parenchyma and vessels compression by
hematoma and hyperreninemia due to a decrease in renal
blood flow might have played a role. In the clinical course,
severe hypertension (200/160 mm Hg) and severe kidney
failure (Fig. 2) were gradually attenuated, and finally,
hemodialysis treatment was not required. Furthermore, a
large amount of proteinuria without high cholesterol found
on the admission was completely diminished on the sev-
enth day after the admission, suggesting that a high physi-
cal pressure caused by bilateral hemorrhage in the renal
parenchyma and vessels might have decreased [20-22].
In conclusion, we presented a rare case of PAN causing
bilateral renal sub capsular hematoma with acute kidney
injury. In addition to temporary hemodialysis therapy, the
standard immunosuppressive therapy could remarkably
improve a patient’s general condition and kidney function.
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