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ABSTRACT

Renal angiomyoadenomatous tumour is a newly described rare neoplasm. This tumour is characterised mi-
croscopically by admixture of three components- epithelial cells arranged in tubules and nests, angiomyo-
matous stroma and capillary sized interconnecting vascular channels in close association with the epithelial
cell clusters. Microscopically it has wide range of differential diagnoses which include mixed epithelial and
stromal tumour of kidney, angiomyolipoma and clear cell renal cell carcinoma with angiomyolipomatous/
angiomyoadenomatous areas. Renal angiomyoadenomatous tumour should be differentiated from these tu-
mours. Till now, only 10 cases have been reported in English medical literature. Here, we are reporting a
case of renal angiomyoadenomatous tumour in a 29 year- old female patient who presented with hematuria
and low backache and describing its main features so as to differentiate this entity from other renal tumours.
To the best of our knowledge, this is the first case to be reported from India.
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oz

Renal anjiyomiyoadenomat6z tiimor yeni tanimlanmig nadir bir neoplazidir. Bu tiimér mikroskopik ola-
rak tiibiiller ve yuvalanmalar gseklinde diizenlenmis epitel hiicreleri, anjiyomatdz stroma ve kilcal damar
biiyiikliigiinde birbirleriyle baglantili, epitel hiicre kiimeleriyle yakindan iligkili damarsal kanallar gibi ti¢
bilesenin karigimidir. Mikroskopik olarak bobregin mikst epitelyal ve stromal tiimorii, anjiyomiyolipom ve
anjiyomiyolipomatdz/anjiyoadenomat6z alanlari olan berrak hiicreli bobrek karsinom gibi genis bir ayirici
tan1 spektrumuna sahiptir. Renal anjiyomiyoadenomat6z tiimor bu tiimorlerden ayirt edilmelidir. Simdiye
kadar Ingilizce tip literatiiriinde yalnizca 10 olgu bildirilmistir. Burada hematiiri ve sirt agristyla gelmis 29
yasindaki renal anjiyomiyoadenomat6z tiimor olgusunu bildirmekte ve bu tiimorii diger bobrek tiimorlerin-

den farklilagtiran ana 6zellikleri tanimlamaktayiz. Bilgilerimize gore ilk kez Hindistan’dan bdyle bir olgu
bildirilmektedir.

Anahtar Kelimeler: Labirent seklinde damarsal kanallar; nadir bobrek tiimorii; renal anjiyomiyoadeno-
matoz timor.

tion files of the authors. It is a rare neoplasm
with only 10 cases reported in the English
medical literature so far. It has distinct his-

Introduction

Advances in diagnostic pathology with the

implementation of molecular study, have
helped to add many new tumour entities into
the current classification of renal tumours.!
Renal angiomyoadenomatous tumour (RAT)
is a newly described renal neoplasm which
has not yet included in this classification. The
first case of RAT was reported in 2000 by Mi-
chael et al.” in a 93- year- old male patient.
Five more cases were reported in 2009 by Mi-
chael et al.” from the renal tumour consulta-

topathological features with clear epithelial
cell component, prominent smooth muscle
stroma and interconnecting vascular chan-
nels in intimate association with the epithelial
components.*! It presents clinically as a renal
mass and is seen as a well marginated solid,
contrast material - enhanced renal tumor in
imaging studies. We are reporting our case
of renal angiomyoadenomatous tumour to be
added to the database of these tumours.
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Case presentation

A 29-year-old female patient presented with complaints of low
backache and hematuria persisting for 3 months. Her renal func-
tion tests were within normal limits. Contrast- enhanced com-
puted tomography (CT) showed a well defined enhancing mass
lesion with central nonenhancing area measuring 4.8 x 4.2 cm
in the lower pole of right kidney (Figure 1). Radical nephrec-
tomy was done with a clinical diagnosis of renal cell carcinoma
(RCO).

On gross examination, the nephrectomy specimen showed a
well circumscribed 3 x 3 x 2 cm growth in the lower pole of
the right kidney located closer to the anterior surface. Cut sec-

Figure 1. Abdominal computed tomography showing tumor in
the right kidney (arrow)

Figure 2. Cut section of kidney showing circumscribed tumo-
ur with grey- white and brownish areas

tion of the growth was grey-white with brownish foci (Figure 2).
Rest of the kidney was apparently normal with corticomedul-
lary differentiation. Microscopic examination showed a circum-

scribed neoplasm composed of intermixing of epithelial, smooth
muscle, and vascular components (Figure 3a). Epithelial compo-
nents were arranged in tubules and nests of cells with moderate

Figure 3. a-d. The three components of the tumour-epithelial, smo-
oth muscle and vascular (H&E x 40) (a). Epithelial component
arranged in glandular/tubular pattern with basally located bland
nuclei and intimately surrounded by thin vascular channels (H&E
x 400) (b). Epithelial tissue surrounded by smooth muscle bundles
(H&E x 400). (c) Thick fibrovascular capsule separating tumour
(left) from normal renal tissue (right) (H&E x 400) (d)

Figure 4. a-d. High power view of thin anastomosing vascular
channels surrounded by pericyte-like cells (H&E x 400) (a).
Metaplastic stromal cartilage/bone (H&E x 400) (b). Edema-
tous/Hyalinized areas with inflammatory cells (H&E x 400)
(c,d)
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amount of pale eosinophilic to clear cytoplasm with blister like
apical snouts and basally located round to oval vesicular nucleus
(Figure 3b). A few tubules were cystically dilated. No mitosis
or nuclear pleomorphism was noted. Smooth muscle cells were
arranged in bundles within (Figure 3c) and also in the periphery
of the tumour forming a pseudocapsule (Figure 3d). The vascu-
lar component was seen as thin walled small capillary channels
lined with plump endothelial cells arranged in an interconnect-
ing labyrinthine pattern and surrounded by pericyte-like cells
(Figure 4a). Many thick walled vessels were also seen within
the tumour with prominent smooth muscle wall. Focally, stro-
ma showed cartilaginous/osseous metaplasia (Figure 4b). Focal
areas of edema and hyalinisation (Figure 4c, d) with scattered
inflammatory cells composed of plasma cells, lymphocytes and
hemosiderin laden macrophages were also noted. Necrosis was
absent.The renal pelvis, renal vessels, sinus and perirenal fat
were not involved.

Immunohistochemical (IHC) analyses were performed to further
delineate the cellular components (Figure 5). Pancytokeratin
(Pan CK) & CK 7 were positive in epithelial component. SMA
was positive in smooth muscle cells. CD 34 positivity in stromal
vessels highlighted the delicate stromal capillary channels.Vi-
mentin and CD 10 were only focally positive in epithelial cells.
HMB45, Melan A, CD117, AMACR, ER& PR were negative.
Ki 67 showed low proliferation index. Morphology and THC
staining pattern of the present case was similar to the previously
reported cases of renal angiomyoadenomatous tumour.

Discussion

Renal angiomyoadenomatous tumour is a rare neoplasm. His-
tologically, it is different from usual renal neoplasms included
in the present WHO classification of renal tumours like clear
cell RCC, papillary RCC, and chromophobe RCC etc. On gross
examination, RAT was seen as a well circumscribed mass. In

Figure 5. IHC PANEL. Pan CK & CK?7 positive in epithelial cells. CD34- Positive in vascular channels. Vimentin & CD10- Fo-
cally positive. SMA: Positive in smooth muscle bundles. Ki67- Low proliferative index. ER & HMB 45- Negative
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the case series of Michael et al.”’) the longest diameter of the
tumor ranged from 2.3 to 8.5 cm with a median diameter of 4.1
cm. In the present case, the longest diameter of the tumor was 3
cm and cut section showed a circumscribed tumour with grey-
brown appearance. According to previous reports, the epithelial
component of RAT is arranged in tubules and nests of clear cells
seen dispersed within a smooth muscle stroma which may also
form a pseudocapsule around the tumour. Epithelial nest and tu-
bules are also surrounded by capillary sized vessels. In the pres-
ent case also, epithelial component was arranged in both tubules
and nests of clear cells. Michael et al."*! found that Pancytokera-
tin (Pan CK) and CK 7 were positive for epithelial components
of RAT. CD 10 may be negative or show focal weak positivity.
In the present case, epithelial component showed PanCK & CK
7 positivity. Vimentin, and CD 10 showed only focal positivity
for the epithelial component. The immunostaining pattern of this
tumour was almost identical with papillary renal cell carcinoma
and some authors propose that both are similar entities.

The amount of leiomyomatous stroma in RAT is highly variable.
It may range from 10% to 70% of the whole tumor mass.”! In
our case, smooth muscle cells were seen as interrupted bundles
forming a pseudocapsule separating neoplasm from adjacent
normal kidney and within the tumour around the epithelial cell
groups.

Renal angiomyoadenomatous tumour has a peculiar vascular
pattern. Epithelial, and vascular components are intermingled
in such a way that a fine labyrinth of capillaries will rim the
epithelial component "'which is seen more clearly in immunos-
taining for endothelial cells (CD 31 or CD 34).24 Such a vas-
cular pattern with capillary- sized vessels were seen in this case
which were highlighted by CD 34 immunostaining. This laby-
rinthine capillary network in close contact with the epithelial
component is a characteristic feature described in RAT. In the
case series study by Michael et al.”! no such capillary network
was observed in ten randomly selected cases of clear cell renal
carcinoma and one case of clear cell renal carcinoma associated
with leiomyomatous stroma.

Other mixed renal tumors include mixed epithelial stromal tu-
mour of kidney (MESTK), angiomyolipoma and RCC with an-
giomyolipomatous/angiomyoadenomatous component. These
neoplasms should be differentiated from RAT. MESTK is usu-
ally seen in middle aged, perimenopausal women which can ex-
plain its relation with estrogen.™ It arises from the central part
of kidney as an expansile growth with both cystic and solid ar-
eas.'"MESTK is a dimorphic tumour with tubules and cysts of
epithelial component embedded within a spindle cell stroma re-
sembling ovarian stroma.'®” Our case did not have ovarian type
stroma. Numerous vascular channels in the stroma also refuted
the diagnosis of MESTK. In case of MESTK, spindle cell stro-
ma is ER and PR positive.®) ER and PR were negative in stroma
of our case.

Angiomyolipoma (AML) is one of the commonest mesenchymal
neoplasm of kidney having an association with tuberous sclero-
sis. Our patient did not have features of tuberous sclerosis. AML
is characterized by variable proportion of adipocytes, spindled,
epithelioid smooth muscle cells, and thick walled blood vessels.
Pt is well demarcated from kidney but not encapsulated. Its cut
surface may have a yellowish appearance resembling clear cell
RCC or assume a grey- white color similar to leiomyoma de-
pending on the predominance of the components in the tumour.
HRAT has no adipocyte component. Epithelial component seen
as tubules and nests in RATare not observed in AML. AML can
show entrapped tubules near the periphery of the tumour but
not deep inside the tumour. Moreover, AML belonging to the
PECOMA group is positive for melanocytic immune markers.
119l HMB 45 and Melan A, staining performed in our case were
negative ruling out a lipid- poor variant of AML.

Rare cases of clear cell RCCs (CCRCC) with RAT -like areas
have been reported. In these cases, areas of CCRCC will be
clearly evident with a minor component of RAT-like area."'’ Im-
munohistochemical feature of RAT may overlap with clear cell
papillary RCC (CCPRCC). But morphologically CCPRCC will
be having prominent papillary architecture with thick cellular
core and the large, voluminous clear cells lining the papillary
structures so that the cells of one papilla may touch the cells of
adjacent papilla. In RAT, papillary structures are absent and the
clear cell component is less prominent.!'?!

Genetics of RAT is different from other renal tumours. It does not
show any mutations like von Hippel-Lindau gene mutation, gain
of chromosome 7,17, loss of chromosome Y etc usually seen in
other renal neoplasms.® Fluorescence in situ hybridization stud-
ies in four cases by Kuroda et al.!"*¥Jhave revealed that monosomy
of chromosomes 1, 11, and 16 is a constant finding in RAT cases
that can be considered to be diagnostic. Course of this tumour was
benign in all previously reported cases. Surgical resection is said
to be curative. Recurrence or death due to neoplasm has not been
yet reported.'¥ But, long term follow up of more cases are needed
to assess the exact biological behaviour of this lesion.

In conclusion, RAT is a rare renal neoplasm with a distinct mor-
phological pattern and molecular alteration. Extensive search of
English medical literature showed only 10 reported cases. To
the best of our knowledge, this is the first case to be reported
from India. Though all reported cases had a benign course dur-
ing short-term follow-up periods, more studies are required to
know the true nature and behaviour of this tumour.

Informed Consent: Written informed consent was obtained from pa-
tient who participated in this case.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - P.SJ.; Design - P.S.J., M.J.; Super-
vision - FM.,R K K.; Resources - P.S.J.,M.J.; Materials - R K.K.; Data



Turk J Urol 2017; 43(3): 378-82
DOI:10.5152/tud.2017.32067

Collection and/or Processing - P.S.J., M.J.; Analysis and/or Interpreta-
tion - P.SJ., EM., M.J; Literature Search - P.S.J., M.J.; Writing Manu-
script - P.S.J.; Critical Review - EM., R.K K.

Conflict of Interest: No conflict of interest was declared by the au-
thors.

Financial Disclosure: The authors declared that this study has received
no financial support.

Hasta Onam: Yazili hasta onami hastadan alinmigtir.
Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilari: Fikir - P.S.J.; Tasarim - P.S.J.,M.J.; Denetleme - FM.,
R.K K.; Kaynaklar - P.S.J.,M.J.; Malzemeler - R.K.K.; Veri Toplanmas1
ve/veya Islemesi - P.S.J., M.J; Analiz ve/veya Yorum - P.S.J., EM.,
M.J.; Literatiir Taramas1 - P.SJ., MJ.; Yaziy1 Yazan - P.S.J.; Elestirel
Inceleme - EFM.,RK K.

Cikar Catismasi: Yazarlar ¢ikar ¢catigmasi bildirmemislerdir.

Finansal Destek: Yazarlar bu ¢alisma icin finansal destek almadiklarini
beyan etmislerdir.

References

1. EbleJN, Sauter G, Epstein J. Pathology and Genetics of Tumors of
the Urinary System and Male Genital Organs. Lyon, France: IARC
Press. 2004;7.

2. Michal M, Hes O, Havlicek F. Benign renal angiomyoadenoma-
tous tumor: apreviously unreported renal tumor. Ann Diagn Pathol
2000;4:311-5. [CrossRef]

3. Michal M, Hes O, Nemcova J, Sima R, Kuroda N, Bulimbasic S,
et al. Renal angiomyoadenomatous tumour: morphologic, immu-

10.

11.

12.

13.

14.

nohistochemical and molecular genetic study of a distinct entity.
Virchows Arch 2009;454:89-99. [CrossRef]

Sahni VA, Hirsch MS, Silverman SG. Renal angiomyoadenoma-
tous tumour: Imaging features. Can Urol Assoc J 2012;6:E140-3.
Adsay NV, Eble IN, Srigley JR, Jones EC, Grignon DJ. Mixed
epithelial and stromal tumor of the kidney. Am J Surg Pathol
2000;11:958-70. [CrossRef]

Montironi R, Mazzucchelli R, Lopez-Beltran A, Martignoni G,
Cheng L, Montorsi F, et al. Cystic nephroma and mixed epithelial
and stromal tumour of the kidney: opposite ends of the spectrum of
the same entity? Eur Urol 2008;11:1237-46.

Mohanty SK, Parwani AV. Mixed epithelial and stromal tumors of
the kidney: an overview. Arch Pathol Lab Med 2009;11:1483-6.
Terao H, Makiyama K, Yanagisawa M, Miyake M, Sano F, Kita K,
et al. Mixed epithelial and stromal tumor of kidney: a case report.
Hinyokika Kiyo 2009;55:495-8.

Martigoni G, Amin MB. Angiomyolipoma. Pathology and Genet-
ics of Tumors of the Urinary System and Male Genital Organs.
Lyon, France: IARC Press; 2004:68-9.

Tan G, Liu L, Qiu M, Chen L, Cao J, Liu J. Clinicopathologic fea-
tures of renal epithelioid angiomyolipoma: report of one case and
review of literatures. Int J Clin Exp Pathol 2015;8:1077-80.
Kuroda N, Hosokawa T, Michal M, Hes O, Sima R, Ohe C, et
al. Clear cell renal cell carcinoma with focal renal angiomyo-
adenomatous tumor-like area. Ann Diagn Pathol 2011;15:202-6.
[CrossRef]

Petersson F, Grossmann P, Hora M, Sperga M, Montiel DP, Mar-
tinek P, et al. Renal cell carcinoma with areas mimicking renal
angiomyoadenomatous tumor/clear cell papillary renal cell carci-
noma. Hum Pathol 2013;44:1412-20. [CrossRef]

Kuroda N, Taguchi T, Ohe C, Michal M, Tominaga A, Sakaida
N, et al. Renal angiomyoadenomatous tumor: fluorescence in situ
hybridization. Pathol Int 2009;59:689-91. [CrossRef]

Singh C, Kendi AT, Manivel JC, Pambuccian SE. Renal angiomyo-
adenomatous tumor. Ann Diagn Pathol 2012;16:470-6. [CrossRef]


https://doi.org/10.1053/adpa.2000.17890
https://doi.org/10.1007/s00428-008-0697-3
https://doi.org/10.1097/00000478-200007000-00007
https://doi.org/10.1016/j.anndiagpath.2010.03.003
https://doi.org/10.1016/j.humpath.2012.11.019
https://doi.org/10.1111/j.1440-1827.2009.02429.x
https://doi.org/10.1016/j.anndiagpath.2012.01.006

