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INTRODUCTION
Renal angiomyolipomas (AMLs), the most common mesenchymal 

renal tumours, are typically composed of varying amounts of 

mature adipose tissue, smooth muscle and blood vessels.(1) The 

incidence of AMLs has been reported to be 0.1% in men and  

0.2% in women in the general population without tuberous 

sclerosis.(2) AMLs that occur in association with tuberous  

sclerosis and renal involvement is found in most patients – 

approximately 69%–80% of patients with tuberous sclerosis  

have AMLs.(3) AMLs usually contain macroscopic fat, although  

in rare cases, minimal fat has been encountered on computed 

tomography (CT).(4) Although calcification and scarring are  

very rare features of AMLs, some studies have reported  

calcifications in patients with renal AMLs; however, these 

calcifications did not appear to be large and coarse enough to  

mimic a renal calculus.(5) Herein, we report the case of a patient 

with renal AML that had stellate calcification within a central 

scar seen on CT, which mimicked a large calyceal calculus  

on plain radiographs.

CASE REPORT
A 40-year-old man with no significant past history presented 

with an initial symptom of right back pain at the lumbar region. 

Radiography revealed a 1.7-cm calcification in the right lumbar 

region (Fig. 1). The patient subsequently underwent intravenous 

urography (IVU) and was diagnosed with a right upper pole  

calyceal calculus, although no significant hydronephrosis  

was noted (Fig. 2). He then underwent two successive courses  

of extracorporeal shock wave lithotripsy (ESWL).

 As there was neither radiographic nor clinical response to  

ESWL, CT urography was performed approximately three  

months after the initial ESWL. CT urography demonstrated 

a well-circumscribed, lobulated, enhancing mass measuring  

2.9 cm × 4.4 cm in size, located within the parenchyma of 
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Fig. 1 Plain frontal supine radiograph of the abdomen shows irregular 

coarse calcif ication (arrow) projected over the right renal shadow, 

which was deemed to represent a calyceal calculus.

Fig .  2  E xcretor y phase radiograph taken dur ing int ravenous  

urography shows no s ign i f i c ant hydronephros is .  The coarse  

calcif ication, superimposed on the opacif ied calyceal system, was 

deemed to confirm the presence of a calyceal calculus.
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the right kidney (Fig. 3). The mass contained a central stellate 

scar with calcification, which accounted for the presumed 

calyceal calculus observed on plain radiography and IVU.  

Oncocytoma and renal cell carcinoma (RCC) were considered  

among the differential diagnoses.

 The patient opted for surgical removal of the mass instead  

of a biopsy. Intraoperatively, a large tumour measuring  

approximately 6 cm × 6 cm was found in the right upper renal  

pole. A right total nephrectomy was performed. The mass 

showed close proximity to the hilar vasculature, and adhesions 

were encountered around Gerota’s fascia. Histolopathological 

examination of the resected mass revealed spindle cell 

tumour compatible with a smooth muscle predominant AML 

(Fig. 4). Central degenerative changes and focal ossification  

were observed.

DISCUSSION
Renal AMLs are typically fat-containing, benign tumours 

that mostly (95%) exhibit negative attenuation on CT.(6) On 

magnetic resonance (MR) imaging, hyperintense adipose tissue 

on T1-weighted images is a hallmark finding. Areas containing 

macroscopic fat typically show an ‘Indian-ink’ artefact along  

the margins on opposed phase dual-echo images, while on 

chemical fat-suppressed images, the entire area shows signal  

loss. However, in cases of minimal fat renal AML, CT and 

MR imaging features may not differ from those of RCC, since 

both lesions appear as soft-tissue tumours with contrast  

enhancement on these modalities. Some authors have, 

however, found the contrast enhancement patterns of minimal 

fat renal AML and RCCs to be different, with minimal fat  

AMLs showing a more homogeneous (79% of AMLs vs. 5% of 

RCCs) and more prolonged (58% of AMLs vs. 10% of RCCs) 

enhancement pattern when compared to RCCs.(7) Still, the 

enhancement pattern may not exclude hypovascular RCC, 

particularly if small.(8) There have been previous reports of  

RCCs containing fat. However, the presence of calcification  

in our patient made the diagnosis of RCC more likely, since 

calcification has been reported to occur in 15%– 20% of  

RCCs, and is usually central, amorphous and peripheral, or 

curvilinear in cystic RCC.(9)

 The presence of a central stellate scar and focal  

calcification that resembled a calyceal stone were two key 
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Fig. 4 Photomicrographs of the resected lesion show (a) a prominently smooth muscle component  

and abnormally large, thick-walled vessels with eccentrically placed lumens (Haematoxylin & eosin, × 40);  

and (b) a central stellate area of fibrous degeneration and ossification (Haematoxylin & eosin, × 20).

Fig. 3 CT urography performed after two successive treatments with extracorporeal shock wave lithotripsy. (a) Axial precontrast CT image 

shows focal coarse calcification (arrow) within the anterior cortex of the right kidney. A thin rim of hypoattenuation observed adjacent to the 

calcification could have represented either scarring or beam-hardening artefact. (b) Axial postcontrast CT image shows a heterogeneously 

enhancing, lobulated, soft-tissue mass (arrows), with coarse calcification and a hypoattenuating rim surrounding it. (c) Axial delayed CT image 

shows washout of contrast from the soft-tissue mass (arrow).
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misleading features in our patient. A central stellate scar, which 

is considered a prime feature of oncocytoma, is seen in 30% of  

oncocytomas. It typically presents in lesions > 3 cm in diameter  

due to the organisation of central infarction and haemorrhage 

after the tumour growth has outstripped its blood supply.(6)  

Given that the lesion in our patient had been treated using  

ESWL prior to being identified as an AML, it is uncertain  

whether the scar observed during CT urogram was originally  

present or had developed as a result of post-treatment changes.  

There is a possibility that beam-hardening artefacts arising from 

around the central coarse calcification might have accounted  

for the thin hypoattenuating rim in our patient, although fibrous  

degeneration was eventually found on histopathology.

 Calcification in AML is rare and has been previously  

described as peripheral and curvilinear.(10) When present  

in AMLs, calcifications tend to manifest as small foci. Large,  

central stellate calcification is unusual for AML and would  

have been more in keeping with RCC, given that 15%–20%  

of RCCs are known to calcify.(9) As AML is a benign tumour,  

it does not require routine excision unless symptomatic. Small  

AMLs (< 4 cm) are typically asymptomatic and generally do  

not require intervention. It has been suggested that patients  

with symptomatic AMLs < 4 cm should undergo digital  

subtraction angiography and that selective transcatheter  

renal artery embolisation, enucleation or partial nephrectomy 

be considered. Asymptomatic AMLs ≥ 4 cm should be 

monitored every six months using ultrasonography, and 

symptomatic lesions < 4 cm should be monitored till symptoms 

subside. Should symptoms persist, treatment options would  

be as mentioned earlier.(1,11)

 In our patient, given the large size of the lesion and the  

presence of adhesions around Gerota’s fascia, a right total  

nephrectomy was elected intraoperatively. In retrospect, had 

the patient preferred otherwise, fine-needle biopsy would 

have helped avoid radical surgery in view of the radiological  

findings. Fine-needle biopsy with helical CT guidance has 

been shown to be accurate for the histopathological evaluation 

of renal masses, with the associated risk of tumour seeding 

appearing to be negligible.(12) Fine-needle biopsy has also  

been recommended for: (a) patients with solid renal tumours  

that do not have the typical radiological features of RCC;  

(b) patients with Bosniak category III or IV cystic lesions; 

(c) patients with locally advanced and metastatic RCC; and  

(d) patients with tumours that do not require surgery, such as  

renal metastasis, lymphomas and benign tumours.(13)

 According to Neuzillet et al, biopsy could be made  

mandatory for patients with solid renal tumours < 4 cm, as histo- 

pathological evaluation, which has a high accuracy rate (92%), 

is necessary for tumour management in these patients.(13)  

However, clinicians need to be aware that cytological diagnosis 

of AMLs can be difficult, especially when the radiological  

diagnosis is not clear.(15)

 To summarise, we herein report the rare case of a patient  

who had a minimal fat AML with a central stellate scar and  

coarse calcification. Macroscopic fat is considered a primary  

feature of renal AMLs. It allows for radiological diagnosis of  

renal AMLs to be confidently made, in the same way that the  

presence of calcification within a tumour on imaging studies is  

thought to be more suggestive of RCC. Our patient was  

initially misdiagnosed with a calyceal calculus based on  

radiography and IVU, leading to failed treatment with ESWL. 

Furthermore, findings on subsequent CT urograms were  

indicative of oncocytoma or RCC. Therefore, clinicians should 

remain alert to the possible variations in the presenting features 

of renal tumours. Biopsy and histopathological evaluation 

should be carried out for tumour management of patients with  

renal masses.
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