Case report

BONE-FORMING ANGIOMYOLIPOMA OF THE KIDNEY

ABSTRACT

Angiomyolipomas (AML) are the most common benign renal tumors,
occurring sporadically or as a part of tuberous sclerosis syndrome. Even
though there are several histological subtypes for renal AML with rare
occurrences of calcification, gross ossification has not been identified so
far. We presentthecase report of asporadic renal AMLwith radiological,
intra operative, pathological, and histological features suggestive of

massive bone formation within the tumour.
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INTRODUCTION

Angiomyolipomas (AML) are the most common benign renal tumors with
estimated prevalence of 0.13% in the general population. The incidence
of AML is about 50% to 90% among patients with tuberous sclerosis.
AMLs are most often detected incidentally in abdominal ultrasound
examinations. Histologically, classic AML is composed of mature
adipocytes, dysmorphic blood vessels, smooth muscle elements and
varying proportion of epithelioid cells. In contrary to other renal tumors,

an imagological diagnosisof AML is often possible due to gross fat inside



the tumor.Fat is hyperechoic in ultrasound and showsnegative
Hounsfield unit (HU) density(-15 to -20 HU) in non-enhanced computed
tomography (CT) (1). Though there are different subtypes of AML
described along with rare reports of calcification inside AMLs, bone
formationby osseous metaplasiain AML has not been reported so far in

literature. We report the case of an ossifying AML, treated in our centre.
CASE REPORT

A 63-year-old man with vague abdominal pain of nearly one year and
having no co-morbid diseases was found to have a right renal hyper
echoic mass measuring 9 cm x 5 cm x 6 cm in abdominal ultrasound
and was referred to the Urology department. The patient gave history of
having detected an incidental renal mass on the right sidemore than 20
years back with no follow up ever since.A contrast enhanced CTrevealed
an extensively calcifiedmass measuring 8.8cm x 4.9 cm X 6.7 cm
occupying mid and lower part of right kidney abuttingthe hilar structures.
The CT density of the mass ranged from 1325 HU atcalcified areas to-14
HU at low density areas suggestive of macroscopic fat. Most of the
tumor space was calcifiedleaving strips ofsoft tissue areas with fat

attenuation and very little post contrast enhancement(Fig.1).
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Figure 1: Panel A-CT topogram showing radio opaque right renal mass, Panel B,C-
CT sections showing right renal mass with extensive calcification, Panel D-

reconstructed CT image of the tumor

The CT features were suggestive of a large renal mass withextensive
intra tumoral calcification and fat containing areas, suggestive ofrenal
cell carcinoma or a variant of renal AML.Due to the proximity of tumor to
the renal hilar structures, open right radical nephrectomy was performed.
On intraoperativeexamination, the large, heavy mass replaced the mid
and upper portions of the kidney which wasbony hard on palpation,
reaching upto the renal hilum, abutting renal artery, vein, and renal
pelvis. There was no hilar, caval or para-aortic lymphadenopathy. The
post-operative recovery of the patient was uneventful. At the pathology
lab, threecontinuous days of hydrochloric acid-decalcification was
required for sectioning the specimen due to the abnormal high content of

calcium in the tumor. Upon bisection, the massrevealed hard



corticalbone constituting most of the areas,leavingislands of yellow-

brown soft areas(Fig.2).

Figure 2: Gross section of the renal mass showing bony tissue occupying most of the

tumor with islands of soft areas

Histology showed bone tissue with lamellar bone formation and
trabeculae at the hard areas and atriphasic histology composed of
mature adipocytes, dysmorphic blood vessels, and smooth muscle
elements at the soft areas, suggesting the tumor to be a variant of AML

with osseous metaplasia (Fig.3).



Figure 3: Panel A- H&E staining shows blood vessels (thick arrow), smooth muscle
elements (arrowhead) and adipocytes (thin arrow). Marked area (star) shows
osseous metaplasia. IHC staining in: Panel B- positive SMA, Panel C- negative CK,

Panel D- negative S-100.

Immunohistochemistry showed SMA positivity for smooth muscle
elements, negative Cytokeratin ruling out fat containing renal cell
carcinoma (RCC) and negative and S-100, to exclude intra tumoral
nerve sheath tumor such as schwannoma. Therefore, it was confirmed
that the tumour was ossifying AML, which has not been reported in
literature so far. The patient has been doing well during a follow up of

one year.
DISCUSSION

AML is radiologically identified as a well circumscribed fat containing
renal tumor without significant enhancement. The radiological subtypes
of AML have been described as: 1, Classic AML; 2, Fat poor AML; 3,
AML with epithelial cysts; 4, Epithelioid AML; 5, AML in tuberous



sclerosis; 6, AML in Lymphangio leiomyomatosis (2). Apart from these
types, there are rare reports of AML with calcification. Many of the
calcified sporadic AMLs have given diagnostic confusion because of
resemblance to a calyceal stone(3) or a calcified RCC (4) during initial
imaging. A renal tumor with co-existing calcification and fat has variable
diagnoses depending on the proportion of each of these components
and other tumor characteristics. Contrast-enhancing renal masses with
extensive calcification and relatively smaller areas of fat are often RCCs
with osseous metaplasia and the fat is derived from marrow elementsof
osseous metaplasia (5) (6) (7) (8). Retroperitoneal tumorsarising from
perirenal areas such as liposarcomas and Schwannomas attain huge
sizes, show characteristic CT hypodense areas,and can show
calcification due to osseous metaplasia (9) (10).However, extensive
tumor ossification has never been reported in AMLs. Ossification in a
tumor is diagnosed based on CT density exceeding 700 HU (11), bone-
like hardness upon palpation, the need for prolonged decalcification (7),

and histology showing bony lamellae and trabeculae.

Pathologically, AML is regarded as a member of the Perivascular
Epithelioid Cell tumors (PEComa) (12) based on the cell of origin.
Histologically, AMLs are composed of predominantly spindle shaped
epithelioid cells around thick-walled blood vessels with varying amounts
of smooth muscle and mature adipocytes without atypia. The classic
AML is also called triphasic tumor. Spindle cells have melanocytic
features and therefore stains positively with HMB-45 and Melan-A.
Smooth muscle cells shows SMA positivity. SMA positivity also rules out
liposarcoma and oncocytoma. Important negative markers include
Cytokeratin to rule out RCC and S-100 to rule out intrarenal

schwannomas (13).



CONCLUSION

Osseous metaplasia is extremely rare amongrenal tumors, posing
challenges for imagological diagnosis and performing surgery. A long
history of the tumor in this patient is indicative of indolent nature of the
AML, however we are unaware of the length of metaplastic
transformation. A benign renal tumor with bone formation is further
evaluated with immunohistochemistry for confirmation of histology and to
rule out otherrenal malignancies capable of osseous metaplasia. This is
the first report of ossification occurring in renal AML. Even though many
subtypes of AML exist, we suggest that ossified AML may also be

considered a rarer variant of the entity.
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