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Renal angiomyolipoma (AML) is a benign renal tumor that can grow significantly and
cause complications, such as hemorrhage and pain, necessitating active intervention.
Managing giant AML in young women remains challenging, and evidence for multimodal
approaches is limited. This case report describes the management of a giant AML by
selective renal angioembolization (RAE) followed by total nephrectomy. A 30-year-
old woman presented with an 18 x 20 x 22 cm AML, resulting in bleeding and kidney
dysfunction. Total nephrectomy was performed after stabilization with RAE. This
multimodal approach reduces surgical risk and preserves renal function. Combining
RAE with nephrectomy shows promise for treating complex giant AML and warrants
further research to optimize the technique and assess the long-term outcomes.
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Renal angiomyolipomas (AMLs) comprise mature
adipose tissue, smooth muscle, and dysmorphic blood
vessels. AML has an incidence rate of 0.3-3.0%." It
can occur occasionally or be linked to sporadic lung
lymphangioleiomyomatosis or tuberous sclerosis
complex. Although often asymptomatic, giant AMLs
(>4 cm) pose significant risks, such as spontaneous
hemorrhage, pain, and functional impairment of the
kidney.? These risks become pronounced when tumor
enlarges rapidly, necessitating timely and effective
intervention.3

The management strategies for AMLs include
therapy,
surgical
selective  renal

active  surveillance, pharmacological

minimally  invasive
interventions. Among these,
angioembolization (RAE) has emerged as a valuable

treatment approach for arresting the tumor size

procedures, and

and mitigating hemorrhage risk while preserving
renal function. Approximately 10% of AML patients
experience hypovolemic shock due to retroperitoneal
hemorrhage, also known as Wunderlich syndrome. Fat
identified on contrast-enhanced abdominal computed
tomography (CT) scans as 20 Hounsfield units (HUs)
or less in a renal lesion confirms diagnosis of AML. In
certain cases, total or partial nephrectomy may be
combined with angioembolization to achieve optimal
outcomes, particularly in giant AMLs.*>

This was an uncommon clinical case wherein
the VortX-35 coil was effectively employed for RAE,
followed by total nephrectomy, to manage giant renal
AML in a 30-year-old woman. This approach differed
from those documented in existing literature, which
focuses on nonspecific coils or particles.®” The analysis
provided details of the unique aspects of this case
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and contextualized it within the current literature.
Furthermore, this study aimed to highlight best
practices while enhancing the clinical understanding of
this pathology in women.

CASE REPORT

A 30-year-old woman presented to our hospital
with a sudden lump on the right flank the day before
admission. Over the preceding 2 days, she experienced
moderate to severe dull pain and reported unusual
fatigue while engaging in her daily routine. She did
not take any medications and alcohol. The lump was
painful with approximately 15 x 20 cm of the area being
palpable. She had given birth approximately 177 months
ago. She had complaints regarding defecation and
urination. Vital sign examination revealed tachycardia
and normal blood pressure.

Laboratory examination revealed a hemoglobin
(Hb) level of 10.8 g/dl, leukocytes of 15,700 cells/ul, and
platelets of 333,000 cells/ul. The urea and creatinine
levels were 34 mg/dl and 0.71 mg/dl, respectively. She
underwent hematologic re-examination 3 days later.
The Hb level dropped to 6.8 g/dl, and the hematocrit
level was 20.3%. Leukocyte and platelet levels were
9,600 cells/ul and 832,000 cells/ul, respectively.
Hemodynamic stability and normal Hb levels were
achieved because of an overall improvement in
her condition and previous blood transfusions. She
received a transfusion of packed red blood cell totaling
approximately 450 ml, after which the laboratory
results showed an Hb value of 9.9 g/dl, leukocytes
of 7,300 cells/ul, and platelets of 697,000 cells/ul.
Subsequent abdominal ultrasonography revealed a
suspected solid heterogeneous mass in the caudal right
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kidney extending into the lower right abdominal cavity,
along with minimal right perirenal ascites (Figure 1).

Contrast-enhanced abdominal CT was performed
for further evaluation. The imaging results revealed
a solid mass with a dominant fat composition (a
diameter of 18 cm) in the lower pole of the right kidney
(30 HU). The mass pressed the surrounding organs and
abdominal aorta to the left side, and was suspected
to be a renal AML. Contrast-enhanced abdominal CT
revealed findings consistent with a right renal AML
(Figure 2). Laboratory results were normal, with an
Hb level of 10.5 g/dl, leukocyte count of 7,300 cells/ul,
and platelet count of 721,000 cells/ul. She underwent
contrast-enhanced abdominal CT post RAE with the
impression that the size and shape of the tumor
remained the same, as shown in Figure 2.

She was diagnosed with a giant right renal AML
and underwent selective RAE with a VortX-35 7 x 5.5
mm coil in the interlobar and inferior branches of the
renal artery. No pseudoaneurysms were observed
postoperatively (Figure 3).

She was scheduled for right total nephrectomy
within a week after embolization, which seemed
clinically feasible. Preoperative laboratory examination
revealed an Hb level of 12.6 g/dl, leukocytes of 4,800
cells/ul, and platelets of 389,000 cells/pl. The urea
and creatinine levels were 18 mg/dl and 0.70 mg/dl,
respectively. Consequently, a chevron incision was
made. To facilitate easy access to the renal pedicle, the
mass was mobilized and delivered completely outside
the belly, while maintaining intact vascularity. With a
blood loss of approximately 150 cc, the renal pedicle
was separated which was surrounded by a vascular
loop. Preoperative angioembolization is critical to
minimizing intraoperative bleeding and facilitating
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Figure 1. Abdominal ultrasonography. (a) The shape and size of the left kidney were normal, and there was a suspected solid
heterogeneous mass in the caudal right kidney (white arrow); (b) suspected solid heterogeneous mass extending to the lower

right abdominal cavity (white arrows)
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Figure 2. Contrast-enhanced abdominal CT scan showed right
renal AML pre- and post-RAE. Pre-RAE imaging showing a
large hematoma replacing the lower pole of kidney (black
arrows), size 18 x 20 x 22 cm, pressing the abdominal aorta
to the left side in: (a) axial; (b) coronal; (c) sagittal plane.
Post-RAE imaging includes axial and coronal CT scans (d,
e) showing a metallic coil at the right renal artery branch
(white arrows); (f) sagittal showed a giant AML measuring
about 18 x 20 x 22 cm at the inferior pole of the right kidney;
there was no pseudoaneurysm after coils insertion (white
arrow). AML=angiomyolipoma; CT=computed tomography;
RAE=renal angioembolization
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safe tumor mobilization, owing to the vascular nature
of the lesion. The excised mass was subjected to
histopathological examination, which validated the
renal AML diagnosis (Figure 4). The postoperative
course was uneventful, renal function remained
stable, and she was discharged in a stable condition. At
outpatient follow-up, she remained asymptomatic with
no evidence of recurrence or impaired renal function.
Verbal and written consent of this case report was
obtained from the patient.

DISCUSSION

The diagnosis and management of a patient
with giant renal AML demonstrate that even benign
tumors can pose life-threatening hemorrhagic risks,
necessitating a holistic treatment strategy that
combines selective RAE with definitive nephrectomy,
rather than relying on a single-modality treatment
strategy. AML is present in 0.6% of women and 0.28%
of men.? According to Prasad et al, middle-aged
women are more likely to have renal AML. According
to historical records, AML affects women more often
than males, with a 2:1 sex ratio. In this case, the patient
presented with the triad of right flank pain, a palpable
mass, and hematuria. This profile, along with a tumor
size >4 cm, categorized the patient as at high risk
for recurrent spontaneous hemorrhage. Therefore,
urgent intervention was warranted instead of mere
observation. Venous invasion in AML is uncommon but
can occur, leading to complications such as thrombus
formation in the renal vein and inferior vena cava.® This
underscores the importance of a comprehensive and
strategically aggressive treatment plan.

Figure 3. RAE of the inferior and middle right renal arteries. (a) Right renal artery angiography showed a pseudoaneurysm with active
blush in the middle and lower pole (white arrow); (b) selective arteriography and coils in the proximal of the pseudoaneurysms

(white arrow)
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Figure 4. Intraoperative and histopathological findings of a giant renal angiomyolipoma (AML). (a, b) Intraoperative findings
showed a giant right AML (blue arrows); () the histopathology shows the proliferation of blood vessels, fat, and a small amount
of muscle tissue, interspersed with fibrous connective tissue and infiltration of histiocyte cells as well as multinucleated cells at the

tumor margins, confirming the diagnosis of AML (red arrow)

The major clinical complication in AML is
spontaneous bleeding from the renal collecting
system or retroperitoneum. In this case, a significant
drop in Hb levels from 10.8 g/dl to 6.8 g/dl prior to
RAE has been linked to Wunderlich syndrome, a
condition featuring spontaneous renal hemorrhage,
even though the patient may not exhibit obvious
hemodynamic instability. This phenomenon may
cause hypovolemic shock which then progresses
to Wunderlich syndrome. This can be fatal if not
treated promptly. This syndrome is particularly
common in AMLs >4 cm in size, typically presenting
with acute flank pain and signs of internal bleeding.
The observed drop in Hb levels serves as an indicator
of active internal hemorrhage, making it a crucial
consideration in the pre-embolization assessment.™
No hemodynamic disturbances were observed.
Reports have suggested that central placement in
the right kidney favors venous invasion. This could
be explained by the shorter path to the renal vein.
Venous invasion is prevalent in all forms of AML.™%

In this case, selective RAE was chosen as the initial
kidney-sparing procedure to control acute hemorrhage
and mitigate intraoperative risk. In the RAE, the VortX
coil is preferred because of its superior structural
and mechanical properties, including predictable
deployment and effective anchoring. Its synthetic
fibers enhance thrombogenicity, enabling faster
occlusion, and its design ensures a high packing density,
minimizing the risk of recanalization. The controlled
delivery system reduces coil migration, which is crucial
for high-flow vessels such as the renal artery branches.
Unlike liquid or particulate agents such as absolute
ethanol and polyvinyl alcohol (PVA), particles produce
diffuseischemiathat caninitiate renal shrinkage ranging
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from 26% to 34% of the parenchymal volume in follow-
up studies. VortX coils ensure reliable occlusion and
are user friendly, rendering them effective in managing
renal hemorrhage and vascular lesions. These coils
allow for controlled deployment within segmental or
lobar arteries, thereby preserving the integrity of the
surrounding tissue.'#"

After RAE, surgical intervention is usually
required when symptoms persist and bleeding
recurs. Adhesions usually form within 72 hours after
injury and are more extensive, from 10 days to 2
weeks."* Renal exploration prioritizing nephrectomy
preparation is warranted to prevent further clinical
deterioration. Renal AML >4 cm is indicated for
treatment with nephrectomy as adjuvant therapy.? If
definitive nephrectomy is not performed, it may lead
to hypovolemic shock, Wunderlich syndrome, and
continuous bleeding.™

Unlike many studies that reported mean diameter
reductions of approximately 2 cm (approximately 25—
30%) within 1-2 years after embolization, this patient
showed no significant decrease in tumor size on follow-
up imaging. This procedure typically result in significant
tumor size reduction, as demonstrated by meta-
analyses reporting a mean tumor diameter reduction
of 2.09 cm, which translates to approximately 30%
decrease (95% confidence interval: 16-44%).”7 Long-
term follow-up studies spanning 20.5 months have
confirmed an average tumor size reduction of 26.2%."®
Our patient did not achieve the expected decrease in
tumor size. Several factors may have contributed to
these findings. The embolic agent used in this case
may not have been the most effective for this specific
tumor type. Ethanol-lipiodol emulsion, for example,
had been shown to cause a shrinkage of 34.2 + 3.4%,



while PVA particles lead to a shrinkage of 26.3 * 3.0%.
Notably, maximum shrinkage, typically a 30% median
diameter decrease, is usually achieved after 2.2 years
of follow-up.” Individual biological variations in the
tumor’s response to embolization could also impact
effectiveness.

Several case-specific factors could explain this
discrepancy. First, coil-only embolization, while
mechanically effective for hemostasis, may yield less
volumetric shrinkage than more penetrative agents
like ethanol-lipiodol or fine PVA particles, particularly
in large, heterogeneous AML having complex
vascular networks.” Second, giant AML often possess
substantial mature fat and thick-walled vessels;
consequently, while devascularization may reduce
bleeding risk, it may not induce significant radiologic
changes within the relatively short follow-up period.*®
Third, maximum volume reduction typically occurs
after more than 2 years, and since the follow-up
period for this patient was significantly shorter, the
absence of early shrinkage does not necessarily
indicate a technical failure but rather reflects the time-
dependent nature of post-embolization remodeling.”
Lastly, persistent high-risk morphology and symptoms
after technically successful RAE suggested that
the structural response of the lesion was limited,
prompting the decision to proceed with nephrectomy
despite adequate immediate hemostasis.

Coil embolization offers precise vessel occlusion
and better preservation of the surrounding renal tissue
but has distinct advantages and limitations. Technical
success rates are impressive, reaching 95%, with a
reduced risk of recanalization and strong thrombogenic
effects. However, some drawbacks remain, particularly
the higher costs associated with detachable coils and
technical limitations such as coil migration risk and
difficulties in vessel re-access if needed.”

Currently, partial and total nephrectomy,
angioembolization, and observation are the available
therapeutic options.> According to Oesterling et
al,** symptomatic tumors <4 cm should be routinely
monitored with CT or ultrasound, whereas those >4 cm
should undergo angiography and may require surgery
or arterial embolization. RAE is a minimally invasive
procedure that involves occlusion of the blood supply
to specific areas of the kidneys. In the context of giant
AML, RAE serves several crucial purposes: reducing
the vascularity of the tumor, minimizing the risk of
hemorrhage during subsequent surgery, potentially
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shrinking the tumor size, allowing for precise control
over which areas of the kidney are affected, and
potentially preserving healthy tissue.’* Performing
nephrectomy within the first week after RAE is
beneficial due to immature adhesions, reduced blood
loss, shorter operation times, and lower morbidity and
mortality risks. Delaying surgery to 10—-14 days after RAE
can lead to encountering mature adhesions, making
the procedure more complex and increasing the risk of
complications.”

In severe renal hemorrhage or vascular injury,
partial nephrectomy may be considered given the
source of bleeding is accurately localized. This
approach ensures sufficient viable renal parenchyma
is preserved. However, total nephrectomy is preferred
over partial resection in many clinical scenarios. This
preference stems primarily from partial nephrectomy
requiring the precise localization of the bleeding site
and preservation of the remaining renal vasculature. In
cases with massive hemorrhage, multiple lacerations,
or diffuse parenchymal ischemia after embolization,
attaining hemostasis while preserving adequate
renal function is often technically infeasible. Partial
resection under such circumstances poses a significant
risk of persistent bleeding, postoperative urinoma,
and impaired renal recovery. Following RAE, the
renal parenchyma distal to the embolized vessel
frequently becomes nonviable due to infarction.
The devascularized tissue is susceptible to necrosis,
infection, and delayed hemorrhage. In this setting,
nephron-sparing surgery provides no functional
advantage, as the majority of the renal parenchyma is
already compromised.?6*

Combining RAE with nephrectomy offers several
potential advantages.* By decreasing the tumor's
vascularity preoperatively, RAE can significantly
mitigate the risk of intraoperative bleeding during total
nephrectomy.*> This is particularly crucial for giant
AML, which are markedly vascular. Reduced tumor
size and vascularity following RAE can allow for more
precise tumor excision during total nephrectomy,
potentially leading to better preservation of healthy
kidney tissue.?® This approach enhances renal function
preservation through RAE initiated tumor burden
reduction, followed by nephron-sparing surgery, which
may lower the risk of postoperative complications,
such as Wunderlich syndrome."**

In summary, we report the case of a young woman
with a giant renal AML who was treated successfully
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with selective RAE followed by total nephrectomy,
demonstrating an innovative and promising approach
to manage these complex tumors. This strategy
integrates the advantages of both minimally invasive
and traditional surgical techniques and has the
potential to improve clinical outcomes, reduce surgical
risks, and preserve renal function. However, this
single-case report limits generalizability, and the short
follow-up period prevents firm conclusions regarding
long-term outcomes and recurrence risk. Future
research should focus on refining this approach,
establishing patient selection criteria, and conducting
long-term follow-up studies to elucidate its role in the
management of giant AML and complex renal tumors.
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