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CASE BASED REVIEWS

Wunderlich syndrome as an unusual presentation  
of microscopic polyangiitis: a case report with  
review of literature
Jana B1, Bhowmick K1 , Chattopadhyay A2, Das U3, Sen I1, Bhadury S1

ABSTRACT

Wunderlich syndrome, characterized by spontaneous perinephric hematoma with subcapsular extension has been 

scarcely reported in microscopic polyangiitis (MPA). We report the case of a 45-year-old woman, who presented with 

constitutional symptoms, left-eye episcleritis, and rapidly progressive glomerulonephritis. She developed sudden, 

severe left flank pain with hemoglobin drop two days after admission. Both computed tomography (CT) and non-

contrast magnetic resonance imaging revealed large left-sided perinephric hematoma. CT angiography failed to 

demonstrate intrarenal aneurysms. A remarkable reduction in size of her perinephric hematoma was observed after 

three and a half months of treatment with glucocorticoids and intravenous cyclophosphamide (IV CYC) following 

the international guidelines. A literature review on renal vessel involvement in antineutrophil cytoplasmic antibody-

associated vasculitis revealed 26 case reports and one case series with 20 cases of renal aneurysms. Eighteen cases in 

the case reports (69.2%) and nine in the case series (45%) ruptured their renal arteries. The majority (44.4%) were 

managed with IV CYC and high-dose glucocorticoids. Angioembolization, renal replacement therapy, and plasma 

exchange were used as adjuvant measures. Only three patients (16.7%) underwent nephrectomy, while the majority 

(63.6%) fully recovered.

Keywords: Microscopic Polyangiitis; Wunderlich syndrome; Medium-sized vessel; Renal artery aneurysms.

INTRODUCTION 

Microscopic polyangiitis (MPA) is an uncommon, sys-

temic, necrotizing vasculitis typically associated with 

antineutrophil cytoplasmic antibodies (ANCA). This 

rare primary vasculitis predominantly affects the small 

vessels, namely the arterioles, venules, and capillaries
1
. 

In contrast, medium-sized vessel vasculitis character-

ized by the presence of aneurysms that may rupture 

is the hallmark of polyarteritis nodosa (PAN). Thus, 

glomerulonephritis is the typical renal manifestation of 

ANCA-associated vasculitis (AAV) rather than vasculi-

tis of intrarenal vessels. AAV with medium-sized vessel 

rupture leading to visceral hemorrhage is scarcely re-

ported in the literature. In this case-based review, we 

detail an unusual presentation of MPA with sponta-

neous left perinephric hemorrhage, with an extensive 

literature review of the cases with renal artery involve-

ment in AAV, focusing on their demographics, clinical 

presentation, management, and long-term outcomes. 

CASE REPORT 

A previously healthy 45-year-old married North-East 

Indian woman presented in the emergency department 

with a low-grade fever and polyarthralgia for the last 2 

months. The fever was intermittent with an evening rise 

in temperature and a maximum recorded fever spike 

of 100.5°F. The fever subsided with antipyretics, which 

she used to take regularly. The polyarthralgia was insid-

ious in onset, and symmetric, with involvement of the 

small joints of her hands and feet, and an early morning 

stiffness that lasted for around an hour. Over this peri-

od, she also experienced loss of appetite and uninten-

tional weight loss of around 5 kg. For the last week, she 

developed redness and dull discomfort in her left eye. 

She had no history of nasal congestion, hearing loss, ear 

blockade, tinnitus, epistaxis, long-standing dry cough, 

wheezing, shortness of breath, hemoptysis, palpita-

tion, paroxysmal nocturnal dyspnea, pedal-swelling, 

tingling, numbness, or weakness in the extremities, or 
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gastrointestinal symptoms like post-prandial abdomi-

nal pain, chronic diarrhea, hematemesis, melena, or 

hematochezia. 

She was admitted for evaluation of her symptoms 

and further investigations. Following admission, she 

was found hemodynamically stable but with persistent 

new-onset hypertension. Her average blood pressure 

(BP) was recorded as 160/100 mmHg in her left arm, 

with no discrepancies in BP or pulse across her limbs. 

Musculoskeletal examination revealed multiple tender 

metacarpophalangeal, metatarsophalangeal, and inter-

phalangeal joints of hands and feet with a tender joint 

count of 16, but without swelling. She had redness in 

the temporal sector of her sclera on direct torch light ex-

amination. Slit-lamp evaluation confirmed the presence 

of episcleritis. Chest and cardiac examinations were 

non-contributory. Initial complete hemogram revealed 

anemia with a hemoglobin of 9.6 g/dl, leukocytosis with 

a total leucocyte count (TLC) of 18.9 X 10
3 

/μL with 

neutrophils 70%, lymphocytes 26%, monocytes 3%, 

eosinophil 1% and thrombocytosis with platelets of 772 

X 10
3 
/μL. Her absolute eosinophil count at the baseline 

was 189/μL. Renal function showed raised serum cre-

atinine levels at 2.02 mg/dl. Urinalysis showed active 

sediments with protein ‘+’, white blood cells (WBCs) 

4-5/high power field (hpf), red blood cell (RBC) casts 

5-6/hpf, and granular casts 2-3/low power field (lpf). 

She also had sub-nephrotic range proteinuria with a 

24-hour urine protein of 743 mg. She had a remarkably 

high serum C-reactive protein of 28.7 mg/dL (<0.3 mg/

dL). Liver function tests revealed hypoalbuminemia of 

2.7 g/dl, which was partially attributed to proteinuria 

and partially to a negative acute-phase reactant. [Table. 

1]. She tested negative for tropical infections, endemic 

to her area, like malaria, enteric fever, scrub typhus, 

leptospirosis, and brucellosis. On further workup for 

infections as part of the evaluation of the above symp-

toms, she tested negative for hepatitis B surface antigen, 

hepatitis C, and human immunodeficiency virus (HIV). 

A 2D Echocardiography done as a part of the work-up 

TABLE. I Laboratory Parameters on admission and at week 14 

Parameters (reference values) On admission Week 14

RBC  (3.8–6.5 X 10 
6 
/μL) 3.7 5.5

Hemoglobin (12-15 g/dl) 9.6 11.3

WBC (4.5-11 X 10
3
/μL) 18.9 8.7

Neutrophil (50 %- 70%) 70.0 56.7

Lymphocyte (25%-35 %) 26.0 35.3

Monocyte  (4% - 6%) 3.0 5.0

Eosinophil  ( 1% - 3%) 1.0 3.0

Platelet  (150 -450 X 10
3 
/μL) 772 344

ESR  (< 20 mm/hr) 95 in 1
st
 hour 45

Total protein (6.0 – 8.3 g/dL) 6.4 6.8

Albumin (3.5 – 5.5 g/dL) 2.7 3.7

Total bilirubin (0.3 – 1.3 mg/dL) 0.4 0.5

AST  ( < 40 U/L ) 19 15

ALT (< 40 U/L ) 14 13

Urea  (15-45 mg/dL) 40 26

Creatinine  ( 0.6 – 1.1 mg/dl) 2.0 1.2

Urinalysis 

Protein +

RBC casts: 5-6/hpf 

WBC: 4-5 /hpf

Granular casts: 2-3 /lpf

Protein + 

RBC casts: 2-3

WBC: 2-3

Granular casts: Nil

24-hour urine protein ( 0 -150 mg) 743 120

CRP   ( < 0.3 mg/dL)                                                    28.7 0.5

Anti-MPO (0-20 U/ml) 120 < 20

ALT, Alanine aminotransferase; Anti-CCP, Anti-Cyclic citrullinated peptide; Anti-MPO, Anti-Myeloperoxidase; aPTT, Activated partial Thromboplastin Time; AST, 

Aspartate aminotransferase;  CRP, C-Reactive Protein, ESR, Erythrocyte Sedimentation Rate; hpf, high power field; INR, International Normalized Ratio; lpf, low power 

field; PT, Prothrombin time, RBC, Red blood cells; WBC, White blood cells
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for infective endocarditis did not reveal any vegetation. 

A baseline abdominal ultrasound showed normal sized 

kidneys with raised cortical echogenicity and an intact 

corticomedullary differentiation. Chest Computed To-

mography (CT) done as a part of the evaluation of a 

long-standing fever was non-contributory. A workup 

for polyarthritis revealed a high-titer serum rheuma-

toid factor of 111 IU/ml (0-20 IU/ml) with a negative 

anti-citrullinated antibody test. She tested negative for 

anti-nuclear antibody in the Hep2 cell line by indirect 

immunofluorescence at 1:80 titer.

On Day 2 of admission she developed a sudden se-

vere cramping pain over the left, lumbar region with-

out history of antecedent trauma, or recent high-grade 

spiking of fever. On examination, a postural drop in 

blood pressure was noted with a resting tachycardia of 

120 beats/min. She had tenderness over her left costo-

vertebral angle without swelling or fever. A repeat lab-

oratory examination showed a significant drop in he-

moglobin levels from 9.6 to 7 g/dl. This was associated 

with a rapid rise in serum creatinine from 2.02 mg/dl to 

4.2 mg/dl. Her basic coagulation screening tests like the 

prothrombin time and the activated partial thrombo-

plastin time were within the normal range. An abdom-

inal ultrasound on the same date revealed a 10 cm × 5 

cm heterogenous splenorenal collection. On the next 

day, the non-contrast abdominal CT scan revealed a 

large area of hyperdensity in the perinephric area which 

extended into the pararenal space and compressed the 

adjoining left renal parenchyma with subcapsular ex-

tension. The CT finding pointed towards the possibility 

of either a hematoma or an abscess. Subsequently, on 

non-contrast abdominal magnetic resonance imaging, 

the T1 and T2 weighted images (Figure 1) showed a 

heterogeneously hypointense area measuring 11 X 2.6 

X 7.8 cm in size in the left perinephric space, inter-

spersed with areas of scattered hyperintensity, with sub-

capsular extension and pararenal space encroachment. 

Diffusion-weighted imaging (DWI) revealed restricted 

diffusion in the periphery of this large area with facil-

itated diffusion in the center. The above findings were 

compatible with a subacute perinephric hematoma. 

There was no evidence of cysts, or mass lesions adjoin-

ing the hematoma. However, a CT Angiography did not 

reveal aneurysms in the abdominal aorta or its major 

branches. The perinephric hematoma, arising from the 

left kidney, with subcapsular and pararenal extension, 

was therefore a spontaneous one, also known as Wun-

derlich syndrome
2
. She was tested for ANCA  by Indi-

rect Immunofluorescence (IIF) at 1:10 dilution, which 

showed a perinuclear staining pattern (p-ANCA) with a 

3+ intensity. Myeloperoxidase-antineutrophil cytoplas-

mic antibody (MPO-ANCA) titers by Enzyme-Linked 

Immunosorbent Assay (ELISA) was 120 U/ml (0-20 

U/ml). MPA was diagnosed based on the presence of 

episcleritis, rapidly progressive glomerulonephritis 

(RPGN), constitutional symptoms, and MPO-ANCA 

positivity in high-titers on ELISA
3
. She was immediately 

administered intravenous methylprednisolone (IV MP) 

1 g for 3 days followed by a switch to oral prednisolone 

1mg/kg/day along with doses of IV Cyclophosphamide 

(CYC) 15 mg/kg as per the European Vasculitis Society 

(EUVAS) protocol
4
. 

Her abdominal pain improved significantly from Day 

Figure 1. Non-Contrast T2 weighted magnetic resonance imaging of the left kidney shows a heterogeneously hypointense area 

(arrows) measuring 11 X 2.6 X 7.8 cm in size in the left perinephric space, interspersed with areas of scattered hyperintensity 

(arrowheads), with subcapsular extension and pararenal space encroachment on both coronal (a) and axial sections (b) suggestive of 

perinephric hematoma in the subacute stages.
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7 of starting treatment. She has received 6 doses of CYC 

to date. There has been a decrease in serum creatinine 

levels from 4.2 mg/dl to 1.2 mg/dl after 14 weeks of start-

ing treatment. She also had a remarkable reduction in the 

size of her left perinephric hematoma. with her current 

immunosuppressive therapy (Figure 2). The anti-MPO 

titer after 14 weeks of CYC doses is below 20 U/ml (Table 

I). She has been further planned for Rituximab mainte-

nance therapy given the severe disease at the baseline. 

DISCUSSION

AAV is predominantly a small vessel vasculitis affect-

ing the ear, nose, throat, eyes, salivary glands, nerves, 

gastrointestinal tract, heart, lungs, and kidneys
5
. The 

predominant renal involvement is pauci-immune, cres-

centic, necrotizing glomerulonephritis. Renal vascular 

disease leading to multiple arterial aneurysms is clas-

sically described in Polyarteritis Nodosa (PAN), the 

prototype medium-vessel vasculitis
6
. 

 
In one of their 

papers, L. Guillevin et al 
7
 showed that ANCA positivity 

was associated with normal angiograms and concluded 

that renal and abdominal angiograms were undesirable 

in ANCA-positive patients with suspected vasculitis be-

fore undergoing diagnostic biopsies. Wunderlich syn-

drome, named after Carl Wunderlich, is characterized 

by spontaneous subcapsular, perinephric hematoma 

with or without para nephric extension. Renal neo-

plasms like angiomyolipomas and clear cell carcinomas 

contribute to most of the etiologies. Renal vascular dis-

eases like aneurysms or pseudoaneurysms, renal vein 

thrombosis, arteriovenous malformations, and vasculi-

tis stand as the next common group of diseases giving 

rise to the syndrome. The rarer causes are pyelonephri-

tis, polycystic diseases, calculi, renal failure, and coagu-

lopathies.
2
. 

 
AAV, a predominant small vessel vasculitis, 

can rarely present with large
8-12

 and medium vessel vas-

culitis. Medium vessel vasculitis in AAV can affect both 

non-renal
13-20

 and renal arteries
21-44,45

. Renal artery in-

volvement in AAV can either present with asymptomat-

ic aneurysms or with spontaneous perinephric hemor-

rhage due to aneurysmal or non-aneurysmal rupture of 

intrarenal arcuate and interlobar arteries
31

.
 
The patho-

physiology of the rupture of the renal arteries, stems 

from the weakening and damage to the vessel wall by 

the neutrophil extracellular traps (NETs), the reactive 

oxygen species (ROS), and several lytic enzymes re-

leased by the activated neutrophils. The entire process 

begins with the priming of the neutrophils, in the pres-

ence of the pro-inflammatory cytokines, such as the tu-

mor necrosis factor (TNF), and Interleukin-1b (IL-1b). 

This is further facilitated by the C5a which binds to the 

C5a receptor on the surface of neutrophils.  The primed 

neutrophils express MPO and proteinase 3 (PR3) on 

their plasma membrane. At the same time, prolonged 

exposure to the contents of NETs causes neutrophils to 

lose their tolerance to specific self-antigens, particularly 

MPO and PR3. These antigens are presented by den-

dritic cells to CD4+ T cells, leading to the production 

of ANCAs. The ANCAs bind the MPO and PR3 on the 

neutrophil surface, and at the same time the crystal-

lizable fragment (Fc) region of these ANCAs binds to 

the Fcg receptor on neutrophils. This binding induces 

excessive activation of neutrophils, leading to the re-

lease of ROS and lytic enzymes, along with the further 

generation of NETs. ROS, lytic enzymes, and NETs lead 

to vascular endothelial cell injury, propagating vessel 

injury, and damage
46

.

In this case-based review, we intended to highlight 

the renal artery involvement in AAV which can coex-

ist with pauci-immune necrotizing glomerulonephritis. 

We conducted an extensive search in English litera-

ture for renal artery involvement in AAV on MEDLINE 

Figure 2. Non-Contrast T2 weighted magnetic resonance imaging of the left kidney shows a gross reduction in the size of perinephric 

hematoma measuring 5 X 2 X 3.5 cm and a thin rim of hypointense signal representing hemosiderin deposition on the renal contour 

(arrows) on both coronal (a) and axial sections (b).
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reported in seven cases (30.4%), mesenteric artery an-

eurysms in three cases (13.0%), pancreaticoduodenal 

artery aneurysms in two cases (8.7%), and celiac artery 

aneurysms in only one case (4.3 %). 

Spontaneous perinephric hematoma arising from rup-

tured renal artery was reported in 18 cases (69.2 %). The 

majority (16; 88.9%) were unilateral perinephric hema-

toma while only two cases (11.1%) developed bilateral 

perinephric hematoma. The presenting symptom in all 

the patients with ruptured renal artery aneurysms was 

sudden-onset abdominal pain, while circulatory shock 

was associated in 10 of those 18 cases (55.6%) of spon-

taneous perinephric hematoma. We report our case with 

unilateral perinephric hematoma of the left kidney. We 

could not demonstrate any aneurysms by CT Angiog-

raphy of the abdominal aorta and its major branches. 

However, non-aneurysmal vasculitic involvement of the 

small intra-renal arteries can also lead to the rupture of 

these arteries causing perinephric hematoma
31

. 

The treatment for renal artery involvement in AAV 

was determined by the type of involvement of the renal 

arteries or the concurrent involvement of other medium 

vessels. Of the 26 case reports of renal artery involve-

ment in AAV, eight (30.8%) had incidentally diagnosed 

unruptured renal aneurysms. These cases were man-

aged with immunosuppressives targeting the underly-

ing clinically involved organ system. Three of the 18 

cases (16.7%) of perinephric hematoma required ne-

phrectomy for intractable renal bleeding. The remain-

ing 15 cases (83.3%) were treated with immunosup-

pressive agents, angioembolization (AE), renal replace-

ment therapies, and therapeutic plasma exchanges in 

varying combinations. AE was used in half of the cases 

(9; 50.0%)  of perinephric hematoma. AE was used in 

the majority of these cases (8; 88.9%) in conjunction 

with immunosuppressive therapy. Only one reported 

isolated AE (11.1%) to control the perinephric bleed-

(via PubMed), Web of Science, EMBASE, and Scopus 

up to December 2024. The MeSH terms or keywords 

used were ‘ANCA associated vasculitis’, ‘spontaneous 

perinephric hematoma’, and ‘renal artery aneurysms’. 

A hand-picked Google search was also done to make 

the search complete
21-44,45

. We excluded articles of AAV 

with large vessel involvement
8-12

 or non-renal medium 

vessel vasculitis
13-20

. Forty-six cases of renal artery in-

volvement in AAV were identified. Of them, 26 cases 

had been reported from 24 case reports while 20 were 

reported from a French case series which reported cases 

of AAV combined with aneurysms (Figure 3).

According to published case reports (Table II), there 

was a male preponderance of renal artery involvement 

in AAV with a male-to-female ratio of 2.3: 1. Renal artery 

involvement associated with AAV was primarily diag-

nosed in the elderly age group, with the mean age being 

56.7 years (SD ± 15.7 years).  The interval between the 

diagnosis of AAV and the involvement of renal arteries 

has varied across studies with a median interval in the 

diagnosis of the latter being 14.5 days (range: 0-12 yrs). 

We report the case of a 45-year-old relatively younger 

woman in whom spontaneous perinephric hematoma 

was diagnosed simultaneously with AAV. Of the 26 re-

ported cases, 21 cases (80.8 %) reported MPO-ANCA 

or PR3-ANCA antibodies by Enzyme-Linked Immu-

nosorbent Assay (ELISA) or ANCA positivity by IIF. Of 

these 21 cases, eight cases (38.1 %) were MPO-ANCA 

positive by ELISA and the remaining 13 cases (61.9%) 

were either positive for PR3-ANCA by ELISA or had a 

cytoplasmic staining pattern of ANCA (c-ANCA) by IIF. 

Our patient was MPO-ANCA positive by ELISA. 

Renal artery aneurysms were reported in 23 of the 26 

case reports.  Isolated renal aneurysms were reported in 

15 cases (65.2 %). Eight (34.8%) reported aneurysms 

in other medium-sized vessels in the abdomen, in addi-

tion to renal aneurysms. Hepatic artery aneurysms were 

Figure 2. Non-Contrast T2 weighted magnetic resonance imaging of the left kidney shows a gross reduction in the size of 

perinephric hematoma measuring 5 X 2 X 3.5 cm and a thin rim of hypointense signal representing hemosiderin deposition 

on the renal contour (arrows) on both coronal (a) and axial sections (b).

38 articles found

eligible for screening

25 articles eligible for inclusion

24 case reports: 26 cases

1 case series: 20 cases

Articles excluded: 13

AAV with large artery aneurysms: 5

AAV with non-renal artery aneurysms: 8
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plasma exchange can be used as supportive measures. 

Prompt and aggressive immunosuppression with pulse 

glucocorticoids and IV CYC without any other ancillary 

measures facilitated the control of perinephric bleeding 

and the recovery of renal function in our case. 
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