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Wunderlich syndrome — a case report and brief literature review

ByHnepimuxoB cHHAPOM — NMpUKa3 CiIydaja U KpaTak IMperie JuTepaType

SUMMARY

Introduction Renal angiomyolipomas (AMLs) are
neoplasms that can rarely rupture, causing
hemorrhagic shock as the most serious complication.
This pathological condition, (referring to AML) is
classified as a benign tumor arising from the
proliferation of epithelioid cells, consisting of fat
tissue, blood vessels, and smooth muscle.
Wunderlich syndrome describes a spontaneous, non-
traumatic bleeding into the subcapsular or perirenal
space. Most individuals with renal AML exhibit no
symptoms and are often diagnosed incidentally,
however, some may experience life-threatening
complications such as rupture, hemorrhage, and
circumstantial hypovolemic shock.

Case outline Description of the clinical presentation
of AML with rupture in a female patient with a brief
overview of other cases of AML in the literature.
Female patient, 68 years old, admitted for
examination due to sudden severe pain in the
abdomen with propagation to the right lumbar region
accompanied by nausea and fatigue.

After a complete physical examination, an abdominal
ultrasound, and a CT scan, surgery was performed
during which the right kidney was removed
alongside the hematoma and the kidney envelopes,
which were sent forpathohistological analysis. The
result of the histopathological analysis confirmed
that it was AML.

Conclusion AMLs are benign neoplasms with
potentially serious complications. The most serious
complication of AML is rupture, leading to
retroperitoneal-hemorrhage, with tumor size being a
significant risk factor. Considering the clinical
importance of this potential complication, it is
important to establish a swift and accurate
radiological diagnosis, with the aim of timely
therapeutic intervention and reduction of potential
additional complications.

Keywords: renal angiomyolipoma; radiological
diagnosis; rupture; management

INTRODUCTION

CAXKETAK

¥YBoa Penanan anrnomuonumnomu (AMJI) cy
OGeHUrHe HeoIIa3Me ca HUCKUM PH3HKOM O]
CIIOHTaHEe PYNTYpe, KOjU MOT'Y Y3pOKOBaTH
XEMOpPAarkjCKyu MIOK Kao HajTeKy KOMIUTUKALIU]Y.
AMII ce cactoje 071 MaCHOT TKHBA, KPBHUX CYy/0Ba U
raTkux Mumnha. ByHepanxoB CHHIPOM ce OHOCH
Ha CITOHTAHO, HETPAyMaTCKO KpBapeme M3 Oyopera y
cyOKancynapHu W/WId epUpeHaTH MTPOCTOP.
Behuna nanmjenara ca peramaaM AMJI-om je
ACHMITOMATCKa U JMjarHOCTHKY]€ €€ MPHIHKOM
PYTHHCKUX IIperiiesia, 0K HeKH MOTY JOKHBETH
030MJbHE KOMITIMKAIH]€ Oy T PYNTYPE, KpBapema
WJTH XUITOBOJICMWTHOT, [IIOKA.

Ipuka3 6onecanka Onuc KIMHAYKE PE3CHTAIN]C
AMIJI-a‘ca pynTypoM KOJI MalijeHTKHIbE Y3 KpaTak
mperyien Apyrux ciyuajeea AMJI-a-y muteparypu.
ManujeHTKMbA, CTAPOCTH 68 rOAKHA, TPUMIbEHA Y
XHUTHY CITy’K0y300T M3HEHAHUX, jaKUX 00JIOBa Y
CTOMaKy ca [MUPEHEM Y JIeCHH JIyMOAJIHU PETHUOH,
KOju cy npahenn MmygyHuHOM 1 cnabomhy. Hakon
KJIMHUYKOT TIperiiesia, yarpasByka abmgomena u LT
mperyeqa abloMeHa 1 Kapiuie, ypaheHa je
oriepariyja TOKOM Koje je OJCTpameH JecHH OyOper
3ajeTHO ca XeMaTOMOM, KOjH Cy TOCIIaTH Ha
MaTOXHMCTOJIOIIKY aHainu3y. Pesynrar
MaTOXKMCTOJIOIIKE aHAIU3E MOTBP/IHO je Jia Ce pajy O
AMIJI-y.

3ak/byyak AHTHOMHOIUIIOMH Cy OCHHUTHE
HeoIlIa3Me ca MOTEHIHjaTHO 030UIbHUM
KoMIutMKaiujama. Hajrexxa komrunkaruja AMJI-a je
pynTypa, MITO J0BOJAU JI0 PETPOIIEPUTOHEATHOT
KpBapema, IpH YeMy j€ BeJIWYHHa TYMOpa 3HadyajaH
(baxTop puzuka. O03MPOM Ha KIMHHYKY BaKHOCT OBE
MOTEHIIMjaJTHe KOMILTHKAIHje, OUTHO je YCIIOCTaBUTH
Op3y W TauHy paJMOJIOIIKY JHjarHO3Y, Ca UJbEM
MPaBOBpPEMEHE TepaIjcke HHTEPBEHIMjE U
CMamema MOTYNHX JOJaTHUX KOMIUIHKAIIH]a.
KibyuHe peun: peHaIHU aHTHOMHUOJIHIIOM;
paIroIoniKa AUjarHo3a; pynrype; Jeuenhe

Renal angiomyolipomas (AMLs) are neoplasms that can rarely rupture, causing hemorrhagic
shock as the most serious complication. This pathological condition, (referring to AML) is

classified as a benign tumor arising from the proliferation of epithelioid cells, consisting of fat
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tissue, blood vessels, and smooth muscle. AMLs larger than 4 cm carry a notably increased
risk of rupture; however, rupture can also occur in smaller tumors, while larger AMLs may
remain stable. The median age for rupture of solitary renal AMLs is around 50 years. The
overall incidence is approximately 0.13%, with a higher prevalence in females, which is
thought to be related to hormonal influences. About 80% of renal AMLs occur sporadically,
whereas the remaining cases are linked to tuberous sclerosis [1]. Wunderlich syndrome
describes spontaneous, non-traumatic bleeding into the subcapsular or perirenal space. The
appropriate management of this syndrome depends on confirming the diagnosis of perinephric
hemorrhage and identifying its underlying cause [2]. Most individuals with renal AML exhibit
no symptoms and are often diagnosed incidentally, however, some may experience life-
threatening complications such as rupture, hemorrhage, or hypovolemic shock. Traditionally,
a tumor size of 4 cm has been used as a threshold - initially proposed in 1986 - to differentiate
between patients suitable for watchful waiting and those needing intervention. Nevertheless,
this criterion is now subject to debate, with recent research suggesting that relying solely on

size could result in unnecessary treatment in certain cases [3, 4].

This case report describes a female patient who experienced spontaneous perinephric bleeding

due to a ruptured renal angiomyolipoma (AML), alongside a short review of this syndrome.

Patient consent was obtained in writing, and the case report adheres to ethical protocols in

accordance with institutional guidelines and applicable regulations.
CASE REPORT

Patient, aged 68, was admitted to the emergency care unit of KBC “Dr Dragisa MiSovi¢ —
Dedinje”, Belgrade, in October of 2023, due to severe, sudden pain in the right lumbar region.
The pain started 3 days before the clinical exam with localization in the left lower back. She

was initially examined by a physiatrist, who determined that the pain was of spinal origin and
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prescribed dexamethasone. Although she felt better for a short time, on the day of the
examination, the pain reappeared, with propagation to the right, accompanied by vomiting and

weakness. The following medical tests were performed:

General exam: TA 115/70 mmHg, pulse 64 bpm. Soft abdomen, painfully sensitive to deep

palpation on the right.

Laboratory analyses: Leukocytes 20.4 x 10"9/L, Hemoglobin 128 g/L, Erythrocytes 4.28 x

1072/L.

Abdominal ultrasound: The right kidney was enlarged, with a hyperechoic mass encompassing
the interpolar region and the upper pole of the kidney, extending into the renal sinus. Within
the mass there were irregular anechoic fields, with a total diameter of approximately 90 % 60
mm. Along the lateral contour of the kidney, there was an anechoic, dense, fluid collection with
hyperechoic streaks, and inflamed perirenal fatty tissue, suggestive of a hematoma originating

from a bleeding angiomyolipoma (Figure 1).

CT: Non-contrast and contrast-enhanced computed tomography (CT) scans of the abdomen
and pelvis revealed significant changes in the right kidney. A heterodense formation,
measuring about 85 x 60 mm with hypodense zones (of negative density - fat) was observed,
likely corresponding to the previously described angiomyolipoma. Perirenal fluid was observed
with density measuring 50—-60 HU (density of fresh blood), 50 mm in diameter. Additionally.
perirenal adipose tissue appeared inflamed, permeated with hyperechoic streaks. The fluid
collection propagated medially into the para-aortic space in the upper retroperitoneum.
Subhepatic free fluid with a layer thickness of approximately 12 mm was present. The right
adrenal gland was not visualized, in addition to the described fluid collection. The left kidney
had a CC diameter of 92 mm, with several focal changes of fat density in the parenchyma,

reaching a diameter of up to 8 mm, characteristic of AML.
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In conclusion, these findings support acute bleeding into the right perirenal space, most likely

originating from a large angiomyolipoma situated in the superior portion of the right kidney

(Figures 2, 3, 4).

After the completion of the diagnostic procedures, a surgery was performed in which the right
kidney was removed alongside the hematoma and the kidney envelopes, which were then sent
for pathohistological analysis. On the cross-section of the kidney, a tumorous.change was
observed in the upper half of the kidney parenchyma, spreading to the fatty tissue of the hilum,
of a soft consistency and with areas of hemorrhage, with an approximate size of 96 x 80 mm.

Pathohistological analysis revealed that it was an angiomyolipoma.

DISCUSSION

Angiomyolipomas (AMLs) are uncommon neoplasms first characterized by Morgan et al. in
1951. Although the majority of these tumors are found within the kidneys, they can also occur
in other anatomical sites such as the liver, spleen, uterus, and fallopian tubes. Renal
angiomyolipoma (AML) represents a benign neoplasm that presents sporadically and in
association  with  genetic =~ syndromes like tuberous sclerosis (TS) and
lymphangioleiomyomatosis. Renal AMLs consist of mesenchymal elements of the kidney and
are composed of varying amounts of mature adipose tissue, smooth muscle, and vessels with
excessively thickened walls, which is why they are referred to as renal hamartomas [5, 6].
Angiomyolipomas (AMLs) are categorized into three main types: classic AML, fat-deficient
AML, and epithelioid AML [7]. The most significant risk linked to angiomyolipomas (AML)
is bleeding into the retroperitoneal space, which occurs when the tumor ruptures.
Conventionally, the evaluation of risk has been primarily based on tumor dimensions, with

tumors exceeding 4 cm regarded as having a greater propensity for aneurysm formation and
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rupture. However, recent insights suggest that additional factors - such as aneurysm presence,
pregnancy, trauma, coagulopathies, hormonal fluctuations, and comorbidities like tuberous
sclerosis and lymphangioleiomyomatosis - also play significant roles in influencing rupture
risk. There is evidence suggesting that genetic irregularities may serve as an early contributing
factor in the intricate interplay of various risk elements associated with tumor rupture [8]. The
development of aneurysms may play a significant role in the risk of tumor rupture, with the
contribution largely dependent on the presence and size of these vascular dilations. Aneurysms
are classified into two main categories based on their pathology: true aneurysms and
pseudoaneurysms. True aneurysms, also known as primary aneurysms, involve all three layers
of the arterial wall. In contrast, pseudoaneurysms - sometimes referred to as false aneurysms
- are hematomas restricted by surrounding tissues. These often result from traumatic injuries
or other breaches in the vessel wall [9,10]. Pregnancy is also a significant factor influencing
both the progression and the potential rupture of these tumors. The hormonal and hemodynamic
changes that occur during gestation can accelerate tumor growth and increase the likelihood of
complications/such as rupture [11]. Computed tomography (CT) remains the most frequently
employed imaging technique for the diagnosis of AML. The classic form of AML typically
manifests as alesion with predominant fatty attenuation, easily identifiable by its characteristic
low-density appearance. In contrast, fat-poor AMLs tend to exhibit attenuation levels that are
similar to or higher than surrounding tissues, often showing uniform enhancement after contrast
administration. Epithelioid AMLs, however, generally appear as hyperattenuating masses with
a heterogeneous enhancement pattern, sometimes resembling multilocular cystic structures.
This variability in imaging features reflects the diverse pathological compositions of these
tumor subtypes [12]. Management of all AMLs must be based on a clear diagnosis combined
with a thorough evaluation of the potential for tumor rupture. Reasons to initiate treatment

encompass concerns of cancerous transformation as well as episodes of spontaneous bleeding,
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risk of rupture, and risk for other complications. Treatment options range from drug therapy to

embolization to surgical extirpation and depend on each individual case [8].

Recent studies published in leading urology and radiology journals have highlighted significant
progress in understanding Wunderlich syndrome. Advances in imaging technologies,
particularly contrast-enhanced computed tomography, have greatly enhanced the ability to
diagnose spontaneous renal hemorrhages efficiently, often before hemodynamic instability
occurs [8]. Additionally, the latest research focuses on minimally invasive interventions, such
as superselective embolization, which effectively control bleeding while preserving renal
function and minimizing recovery times [13]. Furthermore, recent reviews emphasize the
importance of early detection of underlying vascular anomalies, like aneurysms or
malformations, which are critical for preventing recurrence and planning targeted therapy [14].
The evolving understanding of AML has contributed to increased awareness and underscored
the importance of developing personalized, minimally invasive treatment approaches aimed at
enhancing patient outcomes, including prognosis and quality of life for those affected by

Wunderlich syndrome.

Although they are non-cancerous lesions of the renal tissue, angiomyolipomas can, in rare
cases, rupture and trigger hemorrhagic shock due to sudden bleeding. Described as a non-
malignant growth, this lesion arises from the unchecked multiplication of epithelioid cells and
is composed of a mixture of fat tissue, vascular structures, and smooth muscle fibers.
Retroperitoneal hemorrhage, stemming from the rupture of the tumor, stands out as the primary
complication linked to AML. The probability of this complication increases with larger tumor
dimensions, making size a key predisposing factor. Taking into account the clinical importance
and seriousness of this potential complication, it is important to establish an accurate

radiological diagnosis in a timely manner with the aim of timely therapeutic intervention and
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reducing the risk of potential additional complications.

Conflict of interest: None declared.
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Figure 1. Abdominal ultrasound: the right kidney is enlarged; with a hyperechoic mass
encompassing the interpolar region and the upper pole of the kidney, extending into the renal
sinus; within the mass there are irregular anechoic fields; along the lateral contour of the
kidney, there is an anechoic, dense, fluid collection with hyperechoic streaks, and inflamed

perirenal fatty tissue, suggestive of a hematoma originating from a bleeding angiomyolipoma
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Figure 2. Sagittal unenhanced computed tomography imaging of the abdomen and pelvis
showing altered right kidney'with a mass situated within the interpolar region and at the
upper pole of the kidney, measuring 175 x 110 x 65mm, with central fat density, alongside

perirenal fluid with density measuring 50-60 HU (density of fresh blood), 50 mm in diameter
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Figure 3. An intravenous-contrast-enhanced coronal computed tomography image shows

perirenal hematoma of the right kidney and free fluid
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Figure 4. An intravenous-contrast-enhanced coronal computed tomography image revealed

retroperitoneal hematoma, from the level of L2 vertebra
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