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ABSTRACT

The present work reports the autopsy findings of a unique case characterized by fatal retroperitoneal hemorrhage
following the traumatic rupture of bilateral renal angiomyolipomas. Renal angiomyolipomas are generally benign tumors
with an unpredictable clinical course, ranging from asymptomatic to sudden rupture and hemorrhagic shock. They may
be associated with genetic disorders such as tuberous sclerosis complex. The case under investigation is unprecedented in
the medical literature due to its bilateral nature and fatal outcome. Autopsy analysis revealed an extensive retroperitoneal
hemorrhage originating from bilateral ruptured tumors. Microscopic examination found features consistent with bilateral
renal angiomyolipoma. Circumstantial information identified a traffic accident before the death, considering it as the
cause of the tumors’ traumatic rupture. In this case, due to the severity of the situation, immediate medical measures—
such as fluid resuscitation, coagulopathy correction, and surgical treatment, which are usually lifesaving—could not be
performed. This led to the patient being declared dead at the scene of the crash.
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INTRODUCTION

Renal angiomyolipoma is a tumor originating from
perivascular epithelial cells in the PEComa family. It can
be classified into two types based on its composition:
(i) the classic renal angiomyolipoma, which consists of
thick dysmorphic blood vessels, smooth muscle, and
adipose tissue, which rarely infiltrates the perirenal
tissue, and (ii) a more aggressive variant with a more
prominent fourth component, known as perivascular
epithelioid cells.!

Angiomyolipomas may manifest as sporadic
occurrences or be associated with tuberous sclerosis
complex. Individuals with tuberous sclerosis complex
often exhibit the classic triad of seizures, adenoma
sebaceum, and cognitive impairment, with renal
angiomyolipomas developing in 80% of them. It is
now understood; however, angiomyolipomas can also
arise independently of tuberous sclerosis complex,
occurring sporadically. Notably, a significant majority,
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around 80%, of those with angiomyolipomas do not
have tuberous sclerosis complex.?

In 1993, Steiner et al.? first showed with a long-
term study that angiomyolipomas (AML) can grow
and increase in dimension, and their size is the most
reliable parameter for determining whether surgery is
necessary or a conservative approach can be adopted.

Due to the significant presence of adipose tissue
in most cases, diagnosis is typically made using CT or
MRI by identifying fat tissue within the mass,® making
it possible to distinguish between AMLs and renal cell
tumors. However, further investigations are necessary
to distinguish the specific histotype.

Symptoms caused by angiomyolipoma depend on
its size. When symptomatic, embolization should be
considered as rupture is a dreadful complication, and
interventional therapies are necessary to control bleeding.

Renal angiomyolipoma is the second most common
cause of spontaneous renal rupture and perirenal
hemorrhage after renal adenocarcinoma.® Typically, the
majority (64-77 %) of tumors measuring less than 40 mm
do not cause symptoms, whereas almost 90% of those
larger than 40 mm exhibit symptoms.* Symptomatic
patients often present with the classical Lenks
triad,® which includes flank pain, a palpable tender
mass, and signs of internal bleeding such as hematuria,
intracapsular, or retroperitoneal hemorrhage. Other
symptoms may include nausea, vomiting, fever,
anemia, renal failure, and hypotension.®8

The management of angiomyolipoma (AML)
depends on its size and symptoms. Various therapeutic
options are available, depending on the size of the
tumor and the presence of symptoms:3# (i) tumor of
<4 cm and asymptomatic should be followed every
12 months with ultrasound (US); (ii) small tumors
with symptoms should be observed; however, arterial
embolization or partial nephrectomy can be considered;
(iii) large tumors without symptoms should be observed
as the first choice, with US and computed tomography
(CT); (iv) the management of symptomatic and large
AML may vary due to Its vascularity - renal arterial
embolization and partial nephrectomy is the treatment
of choice. Also, transarterial ethanol or percutaneous
ablation with radiofrequency or cryoablation may be
used with unestablished results.

Herein, we present a case of a man who tragically
died of hemorrhagic shock following the rupture of a
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completely asymptomatic and bilateral angiomyolipoma
with massive retroperitoneal bleeding due to a car
accident.

CASE REPORT

A 37-year-old Caucasian male was found dead
by emergency responders inside his car after a traffic
accident. He was driving alone, and after losing control,
he hit another vehicle and a tree on the side of the
roadway.

Eyewitnesses reported the man bleeding from
the head profusely and losing consciousness within a
few minutes. Upon the arrival of medical first aid, the
man was found with the driver’s seat belt unfastened,
a wide laceration of the scalp, and the absence of an
arterial pulse. The man was pronounced dead, and an
autopsy was ordered.

AUTOPSY PRESENTATION

The autopsy examination started 30 hours after
the death. External examination revealed the face
covered with blood and a “flap” laceration of skin
in the left parietal region, measuring 13.5 cm, and
with hemorrhagic edges infiltrations. Other small
ecchymoses coexisted on the lower limbs. Since renal
angiomyolipomas are present in tuberous sclerosis
patients, especially with the bilateral presentation, skin
and mucosal lesions were considered and excluded.
Further head dissection revealed the absence of
fractures on the vault and the base of the skull.
A small subdural hemorrhage on the right parietal side
without brain compression and no brain wounds were
observed. No other kind of internal organs’ lesions -
including brain, lungs, and heart - were present.

The initial dissection of the abdomen revealed a
hemorrhagic infiltration of the mesentery radix without
any traumatic wound of the abdominal organs. Further
exploration of the retroperitoneal and renal spaces
evidenced a bilateral perirenal blood collection (700 mL
on the right and 250mL on the left) with hemorrhagic
infiltration of the perirenal adipose tissue and the renal
capsule, bilaterally (Figure 1).

After removing the renal capsules, both kidneys
appeared increased, weighting 342 g the left and
389 g the right (men’s left kidney weight: average
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160g, [range 50-410g]; men’s right kidney weight:
average 162g, [range 53-320g],° and solid, yellowish,
multifocal, and bilateral nodules with a significant
necrotic-hemorrhagic component infiltrating the
renal calyxes substituted both renal parenchyma
(Figures 2A and 2B).

The microscopical examination of the renal samples
rendered the diagnosis of bilateral angiomyolipoma,
with blood congestion of the residual normal
parenchyma (Figures 3A and 3B). Immunostaining
confirmed the muscular and adipose components of
the neoplasia (Figures 3C and 3D).

Figure 1. Gross view of both kidneys - A view of the
kidneys following the removal of perirenal fat reveals
the presence of extensive hemorrhagic infiltration on
the surface of both kidneys, especially on the right one.
Scale bar= 5 cm. (right kidney (R) exhibits the most
extensive hemorrhagic component).
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The remaining organs exhibited macroscopic and
microscopic features associated with blood loss, such
as marked pallor, poorly represented hypostasis, scant
presence/absence of intravascular erythrocytes, and
signs of terminal myocardial ischemia.

Further investigation with the man’s general
practitioner confirmed that his medical history was
silent and any kidney-related problem was unknown.

Finally, the medical examiner established that the
man’s death was due to an acute hemorrhagic shock
due to head trauma and traumatic rupture of the
bilateral angiomyolipoma.

DISCUSSION

According to the literature, there are three types
of hemorrhagic etiologies concerning AML:¢81°

- Spontaneous retroperitoneal hemorrhage of non-
traumatic origin called Wunderlich’s Syndrome, which
occurs in up to half of the patients with tumors larger
than 40 mm;

- AML rupture during pregnancy mimicking extra-uterine
gravidity or other conditions;

- Traumatic etiology: even after a minor traumatic event,
when the renal AML can bleed or rupture.

In our case, there is no reason to suspect a
different non-traumatic etiology related to the traffic
accident.

Most angiomyolipomas contain substantial
amounts of adipose tissue and are usually diagnosed

Figure 2. Macroscopic features of kidneys. A — The kidney surface is lobulated and enlarged with a brown-yellow
color; B-The right kidney’s cleavage surface shows that the parenchyma has been largely replaced by newly formed

solid and yellowish tissue (scale bars=5 cm).
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Figure 3. Photomicrographs of the kidney. A and B — Neoplastic tissue consisting of mature adipose tissue, with
proliferation of smooth muscle tissue, newly formed vessels, and neoplastic cells with irregular nuclei increased of
size (H&E original magnification 40x (A) and 100x (B)); € = Smooth muscle actin immunostaining confirmed the
muscular component of the neoplasia (original magnification 40x); D — HMB45 immunohistochemistry staining was
performed showing heterogeneous positivity in adipose cells, confirming the diagnosis of renal angiomyolipoma

(original magnification 100x).

using CT or MRI by identifying the imaging features
of fat tissue within the tumor. Those that can be
diagnosed using imaging are termed “Classic”
angiomyolipomas.!” 80% of angiomyolipomas are
sporadic and mostly inconsequential. Approximately
20% are associated with tuberous sclerosis
complex.’ Angiomyolipomas may also be found
associated with lymphangioleiomyomatosis (LAM). 314

When an AML increases in size and becomes
symptomatic, embolization should be considered. This
is because rupture is a significant complication, and
interventional therapies are required to halt bleeding.™ '

A retrospective study'® based on 23 patients with
renal angiomyolipomas and tuberous sclerosis showed
that the size of the angiomyolipomas correlates with
the risk of bleeding. Renal angiomyolipomas larger
than 3.5 cm in diameter carry a substantial risk for
severe hemorrhage, necessitating follow-up every six
months and a therapeutic approach.

Our case drew attention because of the bilaterally of
the tumor. Bilateral renal angiomyolipomais a rare entity
most often associated with a genetic disorder, tuberous
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sclerosis complex, which is scarcely reported in the
literature." '8 It is probable that our patient did not know
this eventual diagnosis. Renal AML traumatic rupture is
rare but a documented finding in the literature.

However, no deaths due to hemorrhage from
traumatic rupture of a bilateral renal angiomyolipoma
have been previously reported.

The present case shows 3 features that make it
unique: (i) death due to hemorrhage, (ii) traumatic
rupture, and (iii) bilateral AML. A literature search was
performed using the PubMed databases to confirm this
observation. Pairs of search terms were connected using
the Boolean operator ‘AND’. The pairs were formed
by combining the keywords “renal angiomyolipoma”,
and “bilateral renal angiomyolipoma” with the
terms “traumatic rupture”, “death”, and “autopsy”.
In the first selection round, we included peer-reviewed
publications written in English. A total of 537 articles
were found. After duplicate removal, we obtained
512 articles. Two authors selected the publications for
inclusion based on their titles and abstracts, removing
466 articles. In a second full-text review of the remaining

Autops Case Rep (Sao Paulo). 2024;14:e2024482



46 articles, the 3 features above were not found in a
unique case. Of the 46 articles, 9 had some of our case
characteristics. An extensive study of these cases helped
better understand the present case’s unicity.

Regarding the bilaterality, renal angiomyolipoma
is a benign tumor most frequently affecting a single
kidney.?° Bilateral renal angiomyolipoma is relatively
rare and is generally associated with a diagnosis of
tuberous sclerosis.?! As stated by Ciancio et al.,??
individuals with tuberous sclerosis develop renal
angiomyolipomas in 40-80% of cases, and these tend
to be larger, bilateral, and more frequently symptomatic
compared to those diagnosed in individuals without
tuberous sclerosis. Bechtold?? also highlighted the rarity
of bilateral renal angiomyolipoma.

Regarding renal angiomyolipoma traumatic rupture,
the literature revealed three cases of patients with
unilateral renal angiomyolipoma.?*%¢ All three of these
cases involved women who were successfully treated.
One case?” with bilateral renal angiomyolipoma showed
a traumatic rupture successfully treated surgically.

One case,?® of our research sample, involved a
patient with bilateral renal angiomyolipoma rupture
who died after 94 days of surgical complications.

The prognosis for patients with hemorrhagic
shock following renal angiomyolipoma rupture o
depends on the severity of the bleeding, the tumor size
and location, the presence of coagulation disorders,
and the timeliness and effectiveness of treatment. Most
often, after spontaneous or traumatic rupture, the
patients survive after bleeding management.?® Cases
of hemorrhagic shock have been reported successfully
treated with nephrectomy.2%3!

Patients with polytrauma and massive bleeding
present a high risk of metabolic acidosis, hypothermia, and
coagulopathy. In these patients, fluid resuscitation, blood
transfusion, coagulopathy correction, and hypothermia
prevention must be promptly introduced. Damage control
surgery involving sutures and tamponades is necessary
to control bleeding and resuscitation.

CONCLUSIONS

Similar cases with rapid fatal outcomes from
hemorrhagic shock due to the traumatic rupture of a
renal angiomyolipoma are rare in the literature. No such
fatal outcomes have been observed in cases involving
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the rupture of bilateral renal angiomyolipomas.
The case presented aims to contribute to the discussion
on the prevention and treatment of angiomyolipoma
ruptures, helping to identify and prevent sensitive cases
that could result in death. This report documents a rare
and peculiar instance of bilateral renal angiomyolipoma
leading to fatal hemorrhagic shock after a traumatic
rupture. While such cases are uncommon, their
documentation is vital for enriching medical knowledge
and understanding of AML's clinical spectrum.
Though clinically infrequent, the occurrence is a
valuable academic addition, illustrating the diverse
and sometimes unexpected presentations of renal
angiomyolipomas. This case reinforces the importance
of detailed post-mortem examinations in elucidating
unusual causes of death, particularly in the context
of trauma, thereby contributing to the broader
understanding of AML's potential manifestations.
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