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Abstract
Renal angiomyolipomas (AMLs) are classified as typical (classic) or atypical renal AMLs. Eighty per cent of renal AMLs occur sporadi-
cally, with a female preponderance (4:1) and a mean age of presentation of about 40 years. The remaining 20% are associated with 
genetic disorders. Most AMLs are discovered incidentally during imaging or surgery performed for other conditions. Treatment 
options include partial nephrectomy (nephron-sparing surgery), radical nephrectomy, embolization, cryoablation, or percuta-
neous radiofrequency ablation. We report a case of renal AML managed by radical nephrectomy at Ndola Teaching Hospital in 
north-central Zambia.
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Introduction

Renal angiomyolipomas (AMLs) are benign perivascular 
epithelioid tumours that arise from the mesenchyme of 

the kidney.[1]-[3] In 1900, Grawitz described renal AMLs 
as tumours composed of fat, muscle, and blood vessels; 
hence, renal AMLs are classified as triphasic tumours.[4] 
In the general population, autopsies and population-based 
ultrasonography studies have revealed AML detection rates 
between 0.13% and 0.44%.[5]-[8] The pathogenesis of re-
nal AMLs is not well established, but it has been associated 
with the mTOR (mammalian target of rapamycin) pathway 
and tuberous sclerosis complex (TSC).[5],[9] Notably, while 
nearly half of patients with TSC have at least 1 AML, about 
80% of AMLs occur in people without TSC.[5],[10]-[13]

Types of renal AML have been described based on their 
histologic appearance as typical or classic renal AML and 
atypical renal AML (monophasic or epithelioid).[2],[14] 
The classic type is more common and triphasic and tends 
to be benign, while the atypical type makes up 10% of renal 
AMLs, has a variable amount of fat, tends to be associated 
with malignant transformation, and is locally aggressive at 
diagnosis. Immunohistochemistry, by way of smooth muscle 
cell markers (caldesmon and smooth muscle actin) and mel-
anocyte cell markers (HMB [human melanoma black]–45), 
must be used to distinguish renal AML from renal cell car-

cinoma.[14] A third type tends to have solid and cystic areas 
on histologic examination and is referred to as AML with 
epithelial cysts.

Eighty per cent of renal AMLs are sporadically detected, 
with a female preponderance (expressing oestrogen and pro-
gesterone receptors), in a female-to-male ratio of 4:1, and 
with a mean age of 40 years at diagnosis; 20% are inherited 
in association with genetic disorders.[1],[2],[5]-[19] Spo-
radic renal AMLs tend to present with a diameter <4 cm and 
are solitary, whereas hereditary renal AMLs are larger and 
often bilateral.[9] Hereditary renal AMLs present in young 
patients and are associated with TSC and pulmonary lym-
phangiomyomatosis (LAM).[5],[9],[14]

Sporadic renal AMLs tend to be asymptomatic and are 
incidental findings on imaging or during surgery for other 
conditions in 80% of patients, while the 20% of patients 
with inherited renal AMLs tend to be symptomatic due to 
haemorrhage from microaneurysms; symptoms can range 
from abdominal pain to haemorrhagic shock.[15],[18],[19] 
Imaging by computed tomography (CT) is essential for 
diagnosis.[2] An indication for treatment, according to the 
European Association of Urology, is suspicion of malignancy 
and/or presence of symptoms relating to size, with a biopsy 
done to rule out malignancy.[20]

We report a case of renal AML that was managed at Ndo-
la Teaching Hospital in north-central Zambia.
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Case presentation
A 37-year-old woman was evaluated for a left-sided abdomi-
nal mass, present for 5 months and characterized by gradual 
enlargement and intermittent abdominal pain over the pre-
ceding 2 months. The systemic review revealed no significant 
findings. She reported no alterations in bowel habits, weight 
loss, symptoms suggestive of anaemia, or symptoms sug-
gestive of tuberous sclerosis. Her medical history was unre-
markable except for a caesarean section for a large baby 2 
months prior to presentation. No abdominal mass was doc-
umented during antenatal visits; however, the obstetrician 
noted a mass in the left upper abdominal quadrant during 
the caesarean section but did not determine its origin. The 
patient reported occasional alcohol consumption but had 
never smoked.

Her general condition was good, with an ECOG (East-
ern Cooperative Oncology Group) performance status of 1. 
She had no comorbidities such as hypertension or diabetes, 
and she was HIV negative. Physical examination revealed a 
firm, smooth, fixed, nontender mass extending to the pubic 
region, arising from the left upper abdominal quadrant, and 
measuring 25 × 15 cm. It was possible to palpate below the 
mass but not above it, and it lacked a distinct notch.

Laboratory tests revealed a haemoglobin level of 13.3 g/
dL and a platelet count of 241,000 cells/µL, both within the 
respective normal ranges. Results from kidney and liver 
function tests also fell within normal limits. Tests for the 
tumour markers CEA (carcinoembryonic antigen), CA19-
9 (carbohydrate antigen 19-9), and CA125 (cancer antigen 
125) yielded results within normal limits. The abdominal 
ultrasonography report identified a complex cystic mass but 
incorrectly indicated it as arising from the left ovary. A sub-
sequent CT scan accurately depicted the complex mass in the 
left kidney, primarily consisting of fatty tissue, indicative of a 
renal AML. Kidney and brain CT revealed no evidence of tu-
bers. Following a thorough consultation, the patient consent-
ed to undergo surgery, with the possibility of either a partial 
or radical nephrectomy being discussed and agreed upon.

Summary of operative steps and patient management:

1. Under general anaesthesia and with endotracheal 
intubation, a midline incision was made to ac-
cess the abdomen. The midline incision was se-
lected because of the tumour’s wide horizontal 
diameter, which spanned across the midsagittal 
plane.[21]-[23]

2. A large left compartment tumour composed of 
blood vessels, fat, and muscle was identified, with 
minimal remaining renal tissue. The tumour dis-
placed the left and sigmoid colon medially with-
out invasion (Figure 1).

3. Deposits were noted on the mesentery of the je-
junum, approximately 5 cm from the ligament 
of Treitz. A biopsy was obtained (Figure 2), and 
histopathologic examination indicated chronic 
inflammation.

4. Small bowel mesenteric lymphadenopathy was 
observed, and a biopsy was collected (Figure 2).

5. The left descending colon was mobilized to the 
right side of the abdomen. A left compartment 
excision (en bloc resection of the left kidney, left 
adrenal gland, and left ureter) was performed to 
minimize the risk of malignant transformation 
(Figure 3).

6. The excised tumour weighed 1.2 kg.

7. Postoperative recovery was uncomplicated.

8. Histopathologic examination confirmed the diag-
nosis of benign renal AML. The mesenteric lymph 
node biopsy showed sinus histiocytosis, a nonspe-
cific inflammatory finding.

The patient was discharged 7 days postoperatively 
and followed up for 3 months without complications or 
wound infection.

Figure 1. Intraoperative photograph of the large angiomyolipoma (originating from the left kidney) during exploratory 
laparotomy, with the left colon (LC) pushed to the right

LC
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Discussion
The majority of renal AMLs are asymptomatic and discov-
ered incidentally during imaging studies or surgical proce-
dures performed for other indications.[2],[9] However, 20% 
of renal AMLs present with symptoms related to the abdom-
inal mass or tumour bleeding. This can manifest as haematu-
ria, acute abdomen, or life-threatening haemorrhagic shock 
due to the rupture of microaneurysms within the AML vas-
culature.[15],[18],[19] Our patient presented with an ab-
dominal mass that was initially painless but became inter-
mittently painful following manipulation during caesarean 
section. Histopathologic analysis confirmed bleeding within 
the tumour.

Technological advancements in imaging have increased 
the likelihood of incidental detection, even for small 
AMLs.[24] For our patient, contrast-enhanced abdominal 
CT enabled a confident diagnosis. The classic appearance 
of a typical AML via abdominal ultrasonography is a hyper-

echoic tumour with posterior acoustic shadowing due to the 
presence of fat, blood vessels, and muscle.[2],[24] When dis-
tinguishing between AML and renal cell carcinoma presents 
a diagnostic challenge, abdominal CT provides excellent 
sensitivity and specificity.

Current European Association of Urology guidelines rec-
ommend intervention for symptomatic tumours, tumours in 
women of childbearing age, cases with suspected malignan-
cy, patients with poor follow-up adherence, and emergency 
presentations.[20] Our patient met multiple criteria, being of 
childbearing age and presenting with a symptomatic tumour 
that had recently increased in size following manipulation 
during caesarean section. The role of AML size as the sole 
threshold for surgical intervention remains a subject of debate.

Active surveillance with annual abdominal CT or ul-
trasonographic examination is appropriate for small AMLs 
(diameter <4 cm).[2],[15] For AMLs >4 cm in diameter, 
patients at risk of malignant transformation, or those with 
epithelioid-type AMLs awaiting therapeutic intervention, 
imaging should be performed every 6 months for 5 years, 
then annually if the condition remains stable.[2],[20],[24]

Treatment options include selective renal artery 
embolization or surgical excision (partial or radical 
nephrectomy).[2],[20],[24] Embolization is particularly use-
ful for controlling retroperitoneal haemorrhage and manag-
ing massive tumours that present surgical challenges.[24] 
Given the lack of embolization facilities at our centre, sur-
gical excision is our primary treatment modality. For this 
patient, radical nephrectomy was performed because of the 
patient’s risk of malignancy, as suggested by the presence of 
lymphadenopathy. Nephron-sparing surgery is preferred for 
smaller tumours and those with a low risk of malignancy, 
especially in patients with TSC or LAM.[20] Cryoablation 
and percutaneous radiofrequency ablation are alternatives to 
embolization for asymptomatic patients with tumours <4 cm 
in diameter.[9],[20],[24] Medical management with mTOR 
inhibitors, such as sirolimus or everolimus, can reduce tu-
mour size and is an option for patients with TSC and LAM 
who exhibit progressive AML growth.[2],[9],[14],[20]

Figure 2. Intraoperative photograph showing mesenteric lymphadenopathy (arrow) and suspicious bowel deposits 
(arrowheads)

Figure 3. Intraoperative photograph showing total 
compartment excision with removal of the left 
kidney, adrenal gland and ureter en bloc in the 
Gerota fascia

Pancreas
Spleen

Abdominal aorta
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Our patient requires active surveillance with abdominal 
CT or ultrasonography every 6 months due to the increased 
risk of malignancy associated with a tumour diameter >4 cm.

Conclusions
Renal AMLs are benign mesenchymal kidney tumours. 
While mostly sporadic and asymptomatic, they often present 
incidentally. Renal AMLs are rare and can reach a significant 
size before diagnosis. Intratumoral bleeding is a common 
precipitant for hospital presentation. Symptoms arise from 
haemorrhagic microaneurysms and range from abdominal 
pain to haemorrhagic shock. Partial nephrectomy (nephron-
sparing surgery) remains the primary treatment for large 
AMLs, although embolization is gaining popularity. Postop-
erative active surveillance with imaging is essential.
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