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Wunderlich syndrome, inside out — a case report and
brief literature review
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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 We describe a 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 computed tomography scan, surgery was performed during
which the right kidney was removed alongside the hematoma and the kidney envelopes, which were
sent for histopathological analysis. The result of the histopathological analysis confirmed that it was AML.
Conclusion AMLs are benign neoplasms with potentially serious complications. The most serious com-
plication 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
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of potential additional complications.
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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. 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 in-
cidence 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 sclero-
sis (TS) [1]. Wunderlich syndrome describes
spontaneous, non-traumatic bleeding into the
subcapsular or perirenal space. The appropri-
ate management of this syndrome depends on
confirming the diagnosis of perinephric hemor-
rhage 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 pa-
tients suitable for watchful waiting and those
needing intervention. Nevertheless, this criteri-
on 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 AML, along-
side a short review of this syndrome.

CASE REPORT

A female patient, aged 68, was admitted to the
emergency care unit of Dr Dragisa Misovi¢ -
Dedinje University Hospital Center, Belgrade,
in October, 2023, due to severe, sudden pain
in the right lumbar region. The pain started
three days before the clinical exam with local-
ization in the left lower back. She was initially
examined by a physiatrist, who determined that
the pain was of spinal origin and 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: blood pressure 115/70
mmHg, pulse 64 bpm. Soft abdomen, painfully
sensitive to deep palpation on the right.
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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

Figure 2. Sagittal unenhanced computed tomography imaging of the
abdomen and pelvis showing altered right kidney with a mass situ-
ated within the interpolar region and at the upper pole of the kidney,
measuring 175 x 110 x 65 mm, with central fat density, alongside
perirenal fluid with density measuring 50-60 Hounsfield unit (density
of fresh blood), 50 mm in diameter

Laboratory analyses: leukocytes 20.4 x 10°/L, hemoglo-
bin 128 g/L, erythrocytes 4.28 x 10'%/L.

Abdominal ultrasound: The right kidney was enlarged,
with a hyperechoic mass encompassing the interpolar re-
gion 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 x 60 mm.
Along the lateral contour of the kidney, there was an an-
echoic, dense, fluid collection with hyperechoic streaks,
and inflamed perirenal fatty tissue, suggestive of a hema-
toma originating from a bleeding AML (Figure 1).
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Figure 3. An intravenous-contrast-enhanced coronal computed to-
mography image shows perirenal hematoma of the right kidney and
free fluid

Figure 4. An intravenous-contrast-enhanced coronal computed to-
mography image revealed retroperitoneal hematoma, from the level
of L2 vertebra

Computed tomography (CT): Non-contrast and
contrast-enhanced CT scans of the abdomen and pelvis
revealed significant changes in the right kidney. A het-
erodense formation, measuring about 85 x 60 mm with
hypodense zones (of negative density — fat) was observed,
likely corresponding to the previously described AML.
Perirenal fluid was observed with density measuring 50-60
Hounsfield units (density of fresh blood), 50 mm in di-
ameter. 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.

In conclusion, these findings support acute bleeding
into the right perirenal space, most likely originating from
a large AML situated in the superior portion of the right
kidney (Figures 2, 3, and 4).
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After the completion of the diagnostic procedures, a sur-
gery was performed in which the right kidney was removed
alongside the hematoma and the kidney envelopes, which
were then sent for histopathological 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.
Histopathological analysis revealed that it was an AML.

Ethics: Patient consent was obtained in writing, and
the case report adheres to ethical protocols in accordance
with institutional guidelines and applicable regulations.

DISCUSSION

AMLs are uncommon neoplasms first characterized by
Morgan, Straumfjord, and Hall in 1951. Although the ma-
jority 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 AML represents a
benign neoplasm that presents sporadically and in associa-
tion with genetic syndromes like TS and lymphangioleio-
myomatosis. Renal AMLs consist of mesenchymal elements
of the kidney and are composed of varying amounts of ma-
ture adipose tissue, smooth muscle, and vessels with exces-
sively thickened walls, which is why they are referred to as
renal hamartomas [5, 6]. AMLs are categorized into three
main types: classic AML, fat-deficient AML, and epitheli-
oid AML [7]. The most significant risk linked to 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 tu-
mors exceeding 4 cm regarded as having a greater propen-
sity for aneurysm formation and rupture. However, recent
insights suggest that additional factors such as aneurysm
presence, pregnancy, trauma, coagulopathies, hormonal
fluctuations, and comorbidities like TS and lymphangi-
oleiomyomatosis, also play significant roles in influencing
rupture risk. There is evidence suggesting that genetic ir-
regularities 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 surround-
ing 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]. CT remains the most
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frequently employed imaging technique for the diagnosis
of AML. The classic form of AML typically manifests as a
lesion with predominant fatty attenuation, easily identifi-
able by its characteristic low-density appearance. In con-
trast, fat-poor AMLs tend to exhibit attenuation levels that
are similar to or higher than surrounding tissues, often
showing uniform enhancement after contrast adminis-
tration. However, epithelioid AMLs generally appear as
hyperattenuating masses with a heterogeneous enhance-
ment 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, 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 ra-
diology journals have highlighted significant progress in
understanding Wunderlich syndrome. Advances in imag-
ing technologies, particularly contrast-enhanced CT, have
greatly enhanced the ability to diagnose spontaneous renal
hemorrhages efficiently, often before hemodynamic insta-
bility occurs [8]. Additionally, the latest research focuses
on minimally invasive interventions, such as superselec-
tive embolization, which effectively control bleeding while
preserving renal function and minimizing recovery times
[13]. Furthermore, recent reviews emphasize the impor-
tance 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, in-
cluding prognosis and quality of life for those affected by
Wunderlich syndrome.

Although they are non-cancerous lesions of the renal
tissue, AMLs can, in rare cases, rupture and trigger hemor-
rhagic 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 mus-
cle fibers. Retroperitoneal hemorrhage, stemming from the
rupture of the tumor, stands out as the primary complica-
tion linked to AML. The probability of this complication
increases with larger tumor dimensions, making size a key
predisposing factor. Taking into account the clinical im-
portance and seriousness of this potential complication, it
is important to establish an accurate radiological diagno-
sis in a timely manner with the aim of timely therapeutic
intervention and reducing the risk of potential additional
complications.
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ByHAepAuxoB CUHAPOM — NpUKa3 601€CHUKA U KpaTaK Nperneg nuteparype

MwupjaHa CrojaHoBuh, Mepuua AgHahesuh, TnjaHa KocaHosuh, Jlejna Xajoapnawuh, MapjaHa hophesuh
KnuHnuko-6onHnuki ueHtap , Ap Oparvwa Muwosuh - feantbe’, Operbetbe papuonorje, beorpag, Cpbuja

CAMXETAK

YBop PeHanHu aHrmnomuonvnomm (AMJ1) cy 6eHurHe Heonnasme
Ca HUCKVM PU3MKOM Of CTIOHTaHe pynType, Koje MOory y3pOoKo-
BaTV XeMOParunjcku LWOoK Kao HajTexxy komnnukauunjy. AMJ1 ce
cacToje off MacHOT TKMBa, KPBHUX CyA0Ba 1 maTkmx muwimha.
ByHaepnvxoB CHAPOM Ce OAHOCM Ha CMIOHTaHO, HETPAYMaTCKO
KpBapetbe 13 bybpera y cyoKancynapHv u/unm neprpeHanHm
npoctop. BehunHa naynjeHata ca peHanHum AMJT-om je acum-
nTOMaTCKa U1 injarHo3a ce NocTaB/ba MPUINKOM PYTUHCKMX
npernefa, AOK HEKN MOTY I0XKMBETU 036M/bHe KOMMIKaLmje
nomnyT PynType, KpBapetba U X1MnoBOAEMUYHOT LLIOKa.
Mpukas 6onecHuKa Y pafly ce onvcyje KNMH1YKa npeseHTauyja
AMJl-a ca pynTypom Kog nauujeHTKntbe, Y3 Kpatak nperneq
apyrux cnyyvajesa AMJl-a y nutepatypu.

MaunjeHTKNba, CTapoCcTn 68 rognHa, MPUMIbEHA je Y XUTHY
cny6y 360r N3HEHAAHUX, jakux 60NOBa Yy CTOMAKY Koju Cy ce
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LWIMPUAN Y IECHW IyMOAIHU PErvoH 1 6uny npaheHy My4YHIHOM
1 cnabolwhy. HakoH KNMHWYKOT npernepa, yntpasByka abpome-
Ha 1 KoMMjyTepr3oBaHe ToMorpaduje abgomeHa 1 Kapnuue,
ypabheHa je onepaluja TOKOM Koje cy iecHU bybper 1 xemaTtom
OACTPaH-eH 1 NOCaTh Ha NaTOXUCTONOLLUKY aHanu3y. Pesyntat
NaTOXMCTONOLLKe aHann3e NoTBPAKO je Aa ce paau o AMJ1-y.
3akmyuak AMJ1 cy 6eHurHe Heomnnasme ca Moryhum 036mmb-
HUM KOMnAuKaumjama. Hajtexxa komnankauuja je pynrtypa,
Koja JOBOAM 1O PETPONEPUTOHeaNHOr KpBapeka, Npn Yemy
je BenuurHa Tymopa 3HauajaH daktop pusrka. C 063Mpom Ha
KJIMHUYKY BaXXHOCT oBe Moryhe Komnnukauuje, 6uTHo je yc-
MocTaBuTU 6P3y 1 TauHy PaAMONOLLKY AWjarHo3y, Ca LbeM
NpaBOBPeMeHe Tepanujcke HTEPBEHLMjE 1 CMatbera Moryhix
AOfaTHUX KOMMIMKaLmja.

KrmbyuHe peun: peHanHM aHMOMUOIMMOM; PaAMOOoLLKa nja-
rHO3a; PynTypa; neyerbe
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