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Abstract. Wunderlich syndrome (WS) or spontaneous renal haemorrhage is a rare and life-threatening con-
dition often leading to haemorrhagic shock. WS is characterized by an acute onset of non-traumatic subcap-
sular and perirenal haematoma formation due to several causes, including neoplasms, cystic rupture, vasculitis, 
coagulopathies, and infections. The classical presentation includes acute flank or abdominal pain, a palpable 
flank mass and hypovolemic shock (Lenk’s triad). Nausea, vomiting, fever, and haematuria can also be present. 
Computed tomography angiography is mandatory to localize the source of haemorrhage. Super-selective 
embolization can be performed to stop bleeding, while surgery is reserved to haemodynamic unstable patients 
and neoplastic cases. We describe a case of WS in a 79-year-old male patient, who rapidly developed hypov-
olemic shock requiring urgent nephrectomy. (www.actabiomedica.it) 
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Introduction

Wunderlich syndrome (WS) is a rare life-threat-
ening condition defined as a spontaneous, atraumatic, 
subcapsular, perirenal haemorrhage (1), that can rap-
idly cause hypovolemic shock and death (2). The clas-
sical presentation is the Lenk’s triad, that includes 
sudden-onset flank pain, a palpable flank mass and 
hypovolemic shock (3), even if most of the patients 
complain of non-specific symptoms, such as nausea, 
vomiting and fever. Haematuria represents a fickle 
feature (4). The most common causes of WS are renal 
angiomyolipoma and renal cell carcinoma (5). Some 

cases can be due to vascular diseases, infections, co-
agulopathies, and cyst rupture, or remain idiopathic 
(6). We present a case of WS in a 79-year-old male 
patient, who rapidly developed hypovolemic shock re-
quiring urgent total nephrectomy. 

Case Report
A 79-year-old man presented to our emergency 

department complaining of sudden-onset severe right-
sided flank pain radiated to mid back and associated 
with hypotension (90/50 mmHg) and vomiting. No 
history of trauma was reported. His past medical 
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history was unremarkable. His medications included 
cardioaspirin (100 mg day) in primary prevention, 
and citalopram for depression. On presentation he 
was apyretic, pale with dry mucous membranes, and 
confused. Blood pressure was 60/40 mmHg, heart 
rate 68 beat/minute, peripheral oxygen saturation 94% 
while breathing in room ambient air. His abdomen 
was distended and painful in the right flank and right 
lower abdominal quadrant on palpation. Point-of-care 
ultrasound (POCUS) displayed normal abdominal 
aorta diameter, inferior vena cava collapse with normal 
cardiac ejection fraction, no pericardial and/or pleu-
ral effusion, no free abdominal fluid. The right kidney 
could not be correctly displayed. 

Table 1 shows the laboratory results. Blood count 
documented a slight normochromic normocytic anae-
mia (Hb 12.4 g/dL, MCV 96 fL, MCH 31.4 pg) with 
increased leukocytes (15.600/mm3) and normal C-
reactive protein and procalcitonin. D-dimer and tro-
ponin I were elevated (6172 ng/mL and 34.8 pg/mL, 
respectively). Serum creatinine and blood urea nitrogen 
resulted slightly increased (1.27 mg/dL and 51 mg/dL) 
with normal electrolytes. Liver function, creatine-kinase, 

lactate dehydrogenase and coagulation time were all in 
the normal range. A RT-PCR nasopharyngeal swab for 
SARS CoV2 was negative. Arterial blood gas analysis 
showed increased lactates (12 mmol/L, normal value 
0-10) with normal pH (7.44). 

A urine catheter was placed excluding gross 
haematuria. Supportive therapy, including crystal-
loids (1000 cc i.v.) and two units of packed red blood 
cells (PRBC), was immediately administered in the 
emergency room.  The patient underwent a full-body 
contrast-enhanced computed tomography (CT), that 
excluded an aortic dissection and revealed a lacera-
tion in the inferior pole of the right kidney for about 
17 mm, with a coarse subcapsular haematoma (5 x 
3 cm) extended in the retroperitoneum till the right 
iliac fossa (Figure 1), that presented arterial spillage 
of contrast medium, which increased in the venous 
phase (Figure 2). The left kidney was normal with 
multiple small stones in the upper and lower mid-
dle calyx groups and a further stone (7 x 3 mm) at 
the third distal of the ureter, without hydronephrosis. 
The chest CT scan excluded pneumoniae or tumors. 
As such, a diagnosis of WS was done. In presence of 

Table 1. Patient’s laboratory findings at admission, after surgery and at discharge.

At admission After surgery At discharge

WBC (4-10 x 109/L) 15.6 8.1 4.7

Neutrophil Count (2-8 x 109/L) 13.8 6.2 2.8

RBC (4.3-5.7 x 106/L) 3.95 2.95 3.30

Hb (13.2-17.3 g/dL) 12.4 8.9 10.0

Hct (39-49%) 37.9 27.6 29.2

MCV (82-98 fL) 96 93.6 88.5

MCH (27-32 pg) 31.4 30.2 30.3

PLT Count (150-450 x 109/L) 183 155 154

D-dimer (0-500 ng/mL) 6172 ND ND

HS Troponin (< 20 pg/mL) 34.8 ND ND

Creatinine (0.6-1.2 mg/dL) 1.27 2.78 1.26

BUN (10-50 mg/dL) 51 107 73

Potassium (3.5-5.0 mEq/L) 4.0 3.7 4.5

Sodium (135-146 mEq/L) 141 144 139

CK (0-172 U/L) 128 101 ND

LDH (0-248 U/L) 231 186 ND

C-reactive protein (< 0.5 mg/dL) 0.49 19.7 0.5

PCT (< 0.5 ng/mL) 0.3 0.4 0.03
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active bleeding and haemodynamic instability, a right 
total nephrectomy was immediately performed. After 
surgery, his haemoglobin dropped from 12.4 g/dL to 
8.9 g/dL, and creatinine increased from 1.27 mg/dL 
to 2.78 mg/dL with normal electrolytes, that ame-
liorated with i.v. hydration and 1 unit of PRBC. The 
histopathological examination ruled out neoplasms 
and reported numerous simple cysts (maximum diam-
eter 0.8 cm) and multiple papillary adenomas (maxi-
mum diameter 0.6 cm) with chronic inflammation of 
the renal parenchyma. Post-operatory evolution was 

complicated by a COVID-19 pneumonia with res-
piratory failure requiring low-flow oxygen (4 L/min 
by nasal cannula) and oral steroid therapy for 14 days 
(methylprednisolone 16 mg once daily). Oral iron sup-
plementation (ferrous sulphate iron 325 mg one tablet 
daily) and erythropoietin (5000 U sc twice per week) 
were administered for the treatment of anaemia and 
renal failure. The patient was discharged after 25 days 
of hospitalization in good clinical condition, with no 
need of oxygen, and a stage 3 chronic renal failure. A 
nephrological and urological follow-up was planned.

Figure 2. Contrast CT showing the large subcapsular right renal haematoma with blush of contrast in the arterial phase (arrow in A), 
increasing in the venous phase (arrow in B), consistent with active bleeding.

Figure 1. CT non-contrast image of a large subcapsular right renal haematoma (arrow in A) extending into the retroperitoneal space 
(arrowheads) with a large parenchymal laceration showed in the venous phase in the coronal multiplanar reconstruction (arrow in B).
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as haemophilia and blood dyscrasias, anticoagulation 
therapy, and post-puerperal status (9). Only a case of 
WS following a Russell’s viper bite has been reported 
in a 22-year-old Indian male (14). Some cases remain 
idiopathic or unknown, probably due to rupture of 
small cysts or small extrarenal vessel, infection, inflam-
mation or passed calculi (15). High risk pre-existing 
clinical conditions for WS are haemodialysis, diabetes 
mellitus, hypertension, end-stage renal disease, history 
of urinary tract infections, especially pyelonephritis, 
and renal cystic disease (6). 

The diagnosis can be difficult due to the broad 
spectrum of clinical manifestations, and the suspicious 
of WS must always be confirmed by imaging. The 
clinical presentation can widely vary, depending on the 
amount of the bleeding. The classical Lenk’s triad is 
present in only 20% of cases (9); 83% of the patients 
have acute flank or abdominal pain, 19% present with 
haematuria (gross or microscopic), and 11% have hy-
povolemic shock (16). 

Prognosis depends on the prompt diagnosis since 
spontaneous retroperitoneal haemorrhage is a lethal 
condition when not timely detected (17). The differen-
tial diagnosis includes rupture of an abdominal aortic 
aneurysm, visceral aneurysms, or other visceral bleed-
ing. Some cases may be misdiagnosed as renal colic.

POCUS is often the initial imaging, especially 
in the emergency department, but findings have to be 
confirmed with contrast-enhanced CT, that represents 
the gold standard technique when WS or a retroperi-
toneal haemorrhage is suspected (18). Emergent ab-
dominal CT scan is mandatory if the patient presents 
haemodynamic instability with hypotension to iden-
tify the cause of haemorrhage and active bleeding (4), 
revealing the presence of perirenal haematoma with a 
sensitivity of 92 – 100% (9). 

The management of WS can be very difficult, 
particularly in anticoagulated patients since very few 
cases have been reported in literature (19-22). Treat-
ment depends on the clinical condition of the patient, 
considering the presence of active bleeding as well as 
the patient’s haemodynamic status (9). In haemody-
namically stable patients, treatment is conservative and 
based on early volume resuscitation with intravenous 
fluids and blood transfusion, immediate reversal of an-
ticoagulation, pain control and antibiotics, associated 

WBC, white blood cells; RBC, red blood cells; 
Hb, haemoglobin; Hct, haematocrit; MCV, mean cell 
volume; MCH, mean cell haemoglobin; PLT, HS, 
high-sensitive; BUN, blood urea nitrogen; CK, cre-
atine-kinase; LDH, lactate dehydrogenase; PCT, pro-
calcitonin. Normal range values are in brackets, altered 
values in bold. ND, not done.

Discussion

Spontaneous renal haematoma was first described 
by Théophile Bonet in his “Sepulchretum, sive anato-
mia pratica ex cadaveribus morbo denatis” (1679), and 
later classified as a syndrome by Carl Reinhold August 
Wunderlich in 1856. Since the first description, an in-
creasing number of cases have been reported in litera-
ture, but still today WS represents a challenge for the 
emergency physicians for its insidious clinical presen-
tation and the lack of treatment guidelines. Early rec-
ognition and diagnosis of WS are crucial to avoid fatal 
complications, including death and multiple organ 
failure, and to establish a proper management, which 
significantly reduces the mortality rate.

Neoplasms including renal angiomyolipoma 
(AML) and renal cell carcinoma (RCC) are the most 
common cause of WS up to 60 - 65% of cases (1) fol-
lowed by vascular diseases such as polyarteritis nodosa, 
renal artery aneurysms, and pseudoaneurysms (20 - 
30%) (5, 7). AMLs are the commonest benign neo-
plasms liable for WS, clinically asymptomatic in most 
cases, even if the bigger ones (> 4 cm) could be at high 
risk of bleeding (8). RCC represents the most common 
malignant etiology of WS, causing up to 30 - 35% of 
cases of WS. Old age is a possible risk factor for renal 
cell carcinoma causing WS (9). Other neoplasms that 
can cause WS include metastases, sarcomas, adenomas, 
oncocytomas, and transitional cell carcinomas (6).  

Uncommon causes are hydronephrosis and cystic 
rupture (5 - 10%) (10), being the infections even rarer 
(11), including renal abscesses, acute pyelonephritis, 
emphysematous pyelonephritis, and xanthogranu-
lomatous pyelonephritis. Two cases of WS have been 
reported in COVID19 patients (12, 13). Other rare 
causes of WS include haematological disorders, such 
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with serial POCUS and/or abdomen CT scan used for 
follow-up (23). When active extravasation is detected 
on imaging, angiography and selective embolization 
are the preferred approach to stop acute and poten-
tial life-threatening haemorrhage and preserve the 
renal parenchyma (1, 24, 25), while partial or radical 
nephrectomy should be reserved for neoplastic causes 
or refractory bleeding, due to its high morbidity and 
mortality (9, 26). In our case, WS could be associated 
with the spontaneous rupture of renal cysts. Our pa-
tient required emergency surgical intervention because 
of his haemodynamic instability, and he had a favour-
able post-operative outcome.

Conclusions

WS represents a real challenge for the emergency 
clinicians, requiring a prompt diagnosis and treatment 
to avoid a fatal outcome. Haemodynamic instability 
until hypovolemic shock render WS a life-threaten-
ing condition. Our case highlights the importance of 
a timely diagnosis and treatment to improve patient 
outcome.
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