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Abstract 

Background  Acute spontaneous bleeding from renal angiomyolipoma (AML) is one of the causes of Wunderlich 
syndrome, a rare and potentially fatal clinical condition. Clinical deterioration will occur if there is a delay in urgent 
management. There are several management options for renal angiomyolipoma rupture. However, until now little 
is known about the case of recanalization from post-coil embolization of renal angiomyolipoma. There is no guideline 
about embolization technique for the management of recurrent bleeding after embolization or coil recanalization 
of renal angiomyolipoma.

Case presentation  A 55-year-old male has Wunderlich syndrome caused by recurrent bleeding of giant AML 
of the left renal due to coil recanalization compounded by a pseudoaneurysm and other bleeding site in bilateral 
giant renal angiomyolipoma which is showed by contrast-enhanced abdominal computed tomography scan. The 
patient underwent urgent transarterial embolization and some blood transfusion. Clinical improvement occurred 
and the patient discharged several days later.

Conclusions  Embolization for spontaneous bleeding or rebleeding of renal pseudoaneurysms may become the first 
choice of treatment in bilateral multiple renal angiomyolipoma rather than other managements which are available 
to preserve renal function.
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Introduction
Renal AML rupture is an emergency condition with inci-
dence rate less than 0.3% [1]. Renal AML rupture may 
present as Wunderlich syndrome which is characterized 
by nontraumatic, spontaneous renal hemorrhage into the 
subcapsular, perirenal, and/or pararenal spaces [2, 3]. It 
consists of three Lenk’s triads which are flank pain, renal 
mass, and shock [3, 4]. While it is most likely to occur 
spontaneously, rarely it could be caused by recanaliza-
tion following renal AML coil embolization which is still 
poorly understood [5]. A rare but dangerous side effect 
of coil embolization is rebleeding at the same location 
because of coil recanalization. Also, there is no manage-
ment guideline regarding to this case.
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Case presentation
A 55-year-old male was admitted to the emergency room 
with sudden left abdominal pain in the last two days with 
a history of multiple AML of both kidneys and hypov-
olemic shock. Previously, his left giant renal angiomy-
olipoma had been ruptured and treated by embolization 
using a coil 8  years ago (Figs.  1,2). He did not take any 
oral anticoagulants or antiplatelets or history of abdomi-
nal trauma. On physical examination, his blood pressure 
dropped from 170/105 to 100/80  mmHg, slight tachy-
cardia of 105 times per minute, and pale conjunctiva. 
His laboratory results showed a decrease of hemoglobin 
from previously 9.4  mg/dL to 5.3  mg/dL, a decrease in 
hematocrit of 15.5%, an increase in white blood cells of 
18.44 × 103µL, ureum of 49 mg/dL, creatinine of 1.1 mg/
dL, eGFR of 79.3  mL/minute/1.73 m2, prothrombin 
time 10.8 s, APTT 34.9 s, INR 1.04. After completing the 
abdominal CT scan with contrast (Fig.  3) and managed 

by several fluids to stabilize the patient’s hemodynamic, 
urgent transarterial embolization was carried out, while 
the patient was being transfused by 2 bags pack red cells 
(PRC) during the procedure and additional 2 bags of PRC 
after the procedure (Fig. 4).

The patient underwent transarterial embolization at 
interlobar and inferior of the renal artery branches using 
2 coils of VortX Diamond-18 with variable sizes in the 
interlobar renal artery and 6 coils at the pseudoaneu-
rysm to its proximal part and the bleeding stop. He trans-
ferred to the ICU for close monitoring after procedure. 
Few days later, the patient was hemodynamically in stable 
condition and laboratory results showed hemoglobin of 
12.0 g/dL. The patient was discharged safely and followed 
up examination showed no significant change of ureum 
and creatinine after the procedure. Renal scintigraphy 
was not performed due to limited source at our hospital.

Fig. 1  Contrast abdominal CT scan 8 years ago showed A bilateral renal angiomyolipoma (orange arrow), A–C rupture of AML lesion (yellow arrow) 
extends to the perinephric area, retroperitoneal cavity, perihepatic area (green arrow), D pseudoaneurysm at the left renal (blue arrow)
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Discussion
Renal neoplasms are the most frequent lesions that 
induce Wunderlich’s syndrome, with angiomyolipoma 
and clear cell renal cell carcinoma being the most fre-
quent examples of each [3]. AMLs are benign tumors 
made up of blood arteries, fat cells, and smooth muscle 
cells [6, 7]. AMLs, which had greater than 4  cm, have 

a higher risk of hemorrhage and aneurysm larger than 
5 mm associated with higher risk of rupture [3, 6, 7].

Within the general population, the incidence ranges 
of Wunderlich syndrome are from 0.07 to 0.3%. About 
80% of cases of renal angiomyolipoma are spontaneous, 
while 20% are linked to tuberous sclerosis [1]. In bilat-
eral multiple renal AML patient, it is usually related to 

Fig. 2  DSA of the left renal artery eight years ago. A There are two pseudoaneurysms [arrow]. B Selective arteriography of the interpolar of the left 
renal artery and a coil in the proximal of the pseudoaneurysms [arrow]. C Pseudoaneurysms obliterated

Fig. 3  A-B Axial and coronal plain abdominal CT showed coil metallic artifact at the left renal artery branch. C-D Contrast-enhanced abdominal CT 
showed multiple bilateral AML at both kidneys with the largest size about 11 × 12 × 15 cm at the inferior pole of left kidney . E–F Left kidney showed 
acute hemorrhage from the largest AML with two site of contrast pooling at the left kidney, and there was a pseudoaneurysm with maximum 
dome width around 0.7 cm
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tuberous sclerosis and pulmonary lymphangioleiomy-
omatosis (LAM) [6]. However, from previous exami-
nations, there is no sign of tuberous sclerosis or LAM 
(Fig. 5).

Renal pseudoaneurysm resulted from lacerated renal 
artery to parenchyma. In combination of hypotension, 
coagulation and pressure from the surrounding tissues 
result in temporary cessation of the bleeding [2]. Deg-
radation of the clot and surrounding necrotic tissue 
results in recanalization of a pseudoaneurysm [2]. With 

restoration of normal blood flow, this pseudoaneurysm 
can grow and eventually become unstable [2].

To date, little is known about recanalization after coil 
embolization of renal AML. The risk of recanalization of 
embolized pseudoaneurysms is still unknown. Rebleed-
ing at the same site due to coil recanalization is a rare but 
serious complication of coil embolization [2]. Rebleeding 
at the same site due to coil recanalization occurs when 
blood begins to flow back into the aneurysm after it has 
been occluded with coils [2]. This can happen for several 

Fig. 4  A-B Left kidney angiogram showed multiple hypervascular masses with two sites of contrast extravasation, C selective angiogram 
of left kidney interpolar region showed active bleeding from the distal site of the previous coil, D more coil inserted within the previous coil 
and there was no extravasation of contrast anymore, E selective arteriography of inferior pole of left kidney showed a pseudoaneurysm, F 
multiple coil inserted to the pseudoaneurysm and partial obliteration of the pseudoaneurysm with extravasation of contrast at the distal 
of the pseudoaneurysm,  G more coil inserted to the pseudoaneurysm and to its proximal site, left kidney angiogram showed no coil recanalization, 
pseudoaneurysm nor active bleeding, H illustration for Fig. 4C-4D, I illustration for Fig. 4E-4G
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reasons, including incomplete aneurysm occlusion, 
coil compaction, and aneurysm neck enlargement [2]. 
Rebleeding at the same site due to coil recanalization can 
occur at any time after coil embolization, but it is most 
common in the first few months after the procedure [2]. 
In this case, the previous coil has been for 8 years.

Most AMLs contain fat that is clearly visible on CT 
and MR images, so these tumors can be easily diag-
nosed without biopsy or surgery [13]. Approximately 5% 
of renal AMLs, however, have too little fat to be identi-
fied in a CT or MRI examination [13]. Therefore, renal 
AMLs are classified into fat-rich, fat-poor, and fat-invis-
ible. Lesion having CT attenuation of − 10 HU or less is 
referred to as fat-rich AML [13]. Renal AML infrequently 
contains calcification, and when there is a well-circum-
scribed fat or macroscopic fat containing renal lesion, it 
is highly suggestive a renal angiomyolipoma [14].

Giant AML is a term for AML with size greater than 
10  cm [15]. AMLs with size more than 4  cm tend to 
enlarge faster than AMLs with size less than 2  cm; it 
could grow up to 4 cm each year [16]. However, approxi-
mately 91% of AMLs either not grow or grow very slowly 
at rate of 0.02  cm/year [17]. Therefore, AML with size 
more than 4 cm usually needs more attention [16].

When AMLs contain too little fat which cannot be seen 
in CT and MRI, they are difficult to distinguish preop-
eratively from atypical renal cell carcinoma (RCC) which 
may contain small amount of fat by using radiologic 
examinations [13, 14]. In this case, AMLs are typically 
diagnosed after surgical resection and histopathologi-
cal evaluation [13]. However, calcifications are less likely 
occurred in renal AMLs and could be a clue finding, 

whereas the presence of calcifications in fat containing 
renal lesions may be suggesting of RCC [14].

Treatment for asymptomatic AMLs smaller than 
4 cm without complication is followed up. In AML with 
pseudoaneurysm, there are several treatments of choice 
including angioembolization, partial nephrectomy for 
AML larger than 4 cm, and whole nephrectomy as the last 
choice [8]. For bleeding renal AML, conservative treat-
ment may be an alternative by treating hemodynamic 
and waiting for the tamponade effect to stop the bleed-
ing. Alternative therapy involves transarterial emboliza-
tion, immediate or delayed surgical procedure following 
embolization, and a partial or complete nephrectomy 
[18]. Currently, selective renal artery embolization is rec-
ommended as a first-line therapy for bleeding AML and 
is increasingly used as a preventive treatment for AML 
at risk of bleeding [6, 7]. Embolization possesses sev-
eral advantages including a low complication rate, less 
trauma, renal function preserve, and satisfactory short-
term (< 5 years) outcome [6, 7, 9]. In other circumstances, 
only in cases where there is a suspicion of cancer or when 
embolization is not possible or is not successful, can a 
partial or complete nephrectomy be justified to stop the 
bleeding in the patient [18]. The prognosis for rebleed-
ing at the same site due to coil recanalization depends on 
several factors, including the severity of the initial bleed-
ing, the patient’s condition, and the time to treatment 
[11, 12].

In this case, we added some coil within the previous 
one to stop the bleeding at the interpolar region, and we 
treated the pseudoaneurysm at the inferior pole region 
by combining the sac-packing technique with emboliza-
tion of the afferent artery.

Conclusion
Early diagnosis and management of Wunderlich’s syn-
drome in giant AML hemorrhage is important due to 
prompt treatment-affecting prognosis. Endovascular 
treatment currently is recommended as a first-line ther-
apy for bleeding AML. Until now, little is known about 
recurrent bleeding after embolization or coil recanali-
zation of renal AML, which can be a fatal complication 
when it is occurred. Embolization of spontaneous bleed-
ing from renal pseudoaneurysms may become the first 
choice of treatment in bilateral multiple renal AMLs 
rather than total nephrectomy to preserve renal function. 
In the case of recurrent AML bleeding at the same site 
due to recanalization of pseudoaneurysm from previ-
ous management, adding some coils within the previous 
coils could be an option, and a combination of sac-pack-
ing technique with embolization of the afferent artery 
could be an additional technique in the management of 
pseudoaneurysm.

Fig. 5  There are several techniques for embolization 
of pseudoaneurysm [11, 12]: A percutaneous or intravascular injection 
of cast-forming agents, B sac-packing technique in an essential 
artery with a narrow neck, C embolization of the afferent artery 
in a dispensable artery without collateral circulation, D sandwich 
technique in a dispensable artery that presents collateral circulation, 
E covered stent excludes the pseudoaneurysm, F an uncovered stent 
is placed prior to the release of coils to the pseudoaneurysm
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