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Angiomyolipoma in the Knee-A Case Report
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ABSTRACT

Extrarenal angiomyolipoma is an uncommon disease and this may be the first report of
angiomyolipoma in the knee, mimicking a malignant sarcoma. A 38-year-old man
without tuberous sclerosis presented with a history of increased mass in the knee joint.
Computerized tomography and magnetic resonance imaging demonstrated a ÇS x ÇS x
ÇR cm subcutaneous tumor in the knee joint. The tumor was widely excised. Histolog-
ically, the tumor was, well circumscribed, and composed of smooth muscle, vascular
spaces, connective tissue, and mature fat.  There were no signs of recurrence at one
year and eight months after surgery.

INTRODUCTION

During the 1960’s I made a series of inventions which ultimately led to the devel-
opAngiomyolipoma is a hamartomaous lesion, usually occurring either within or
intimately associated with the kidney; pedunculated or satellite nodules may be
found in the adjacent soft tissue and less commonly, in regional lymph nodes [1].
However, it is possible to find it in extrarenal sites, being the liver the most frequent
one. The rest of sites recorded in literature are exceptional [2]. We describe a case
of angiomyolipoma arising in the subcutaneous region in the knee with the radio-
logical imaging and microscopic features. 
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CASE REPORT

The patient was a 38 years old man. Five years ago, he noticed a small mass in his
left popliteal fossa. The mass gradually increased in size. He visited a clinic and
underwent surgery. The surgery became limited to incisional biopsy because of
bleeding of the tumor. He was referred to us with the suspicion of sarcoma. At the
examination, a mass was located in the popliteal fossa of the left knee. It had mild
tenderness. No adhesion to the surrounding tissues was found. Computed tomogra-
phy(CT) and magnetic resonance imaging(MRI) demonstrated a 4 x 4 x 3 cm sized
mass in the subcutaneous region in the medial side of the popliteal fossa (Fig 1).
The mass was widely excised. At one year and eight months after surgery, there
were no signs of recurrence.  

Grossly, the tumor presented as a whitish to slightly brown colored well-circum-
scribed mass in the subcutaneous region. Focal hemorrhage was present. Micro-
scopically, the tumor was composed of convolutes of thick walled blood vessels,
interlacing bundles of mature smooth muscle cells with a prominent perivascular
arrangement and mature adipose tissue showing some variations in the cellular size.
These three components were arranged irregularly and intermingled each other.
Rich vascular channels of various sizes were present, some of which were dilated
showing hemangioma-like appearances (Fig 2). Elastica Masson Goldner stain
clearly showed prominent collagen fibers and focally elastic fibers surrounding
smooth muscle cells.  Immunohistochemically, the spindle cells in the tumor were
reactive with HHF-35 and Éø smooth muscle actin.  These positive spindle cells
were found around the adipose tissue.  The fat cells were positive for S100 protein,

246

fig. 1A

fig. 1B

Fig. 1 MR images demonstrating a subcutaneous mass (arrow) which was well enhanced after gadoli-
nium injection on T1 weighted images ( A: axial image, B: sagittal image)



and the vascular endothelial cells were reactive with CD 34. No apparent reactivity
was found for HMB-45. 

DISCUSSION

Angiomyolipoma occurs most commonly in the kidney. The tumor is more common
in women than in men. Angiomyolipoma is more often encountered in patients with
tuberous sclerosis. Approximately one third to one half of cases are associated with
tuberous sclerosis; less rarely with lymphangioma and lymphangiomatosis [1].
Extrarenal sites of angiomyolipoma include the liver [3, 4], spleen [5], retroperi-
toneum [6], lymph nodes [3] and spermatic cord [7]. The subcutaneous angiomy-
olipoma is very rare [8, 9,10,11]. In 1990, Fitzpatrick  et al. described eight cases of
cutaneous angiolipoleiomyoma (“angiomyolipoma”). Clinically, the tumors were
acquired, solitary, asymptomatic nodules that were always acral in location.
Patients' ages ranged from 33 to 77 years (median 52.6 years); the male/female ratio
was 7:1. Signs of tuberous sclerosis or renal angiomyolipoma were absent in all
these cases [9]. To our knowledge, this is the first case reported of an angiomyo-
lipoma in the knee joint area in which tuberous sclerosis or renal angiomyolipoma
was not seen.

Diagnostically, CT scan and MRI reveal a fatty mass with intermixed soft tissue
densities, except in those cases in which absence of fat or hemorrhage obscures the
radiological findings. The tumour is composed of fat, blood vessels and smooth
muscle. The fat has a characteristic tissue density that often permits easy identifica-
tion of an angiomyolipoma on CT [12]. Already in 1988, Uhlenbrock et al. reported
that at MR imaging, most angiomyolipomas could be clearly characterized because
of the depiction of intratumoral fat especially by the use of fat-suppression tech-
niques [13].  In the present case, CT and MRI did not reveal fatty component of the
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Fig. 2 Microscopically the tumor was composed of convolutes of thick walled blood vessels, inter-
lacing bundles of mature smooth muscle cells with a prominent perivascular arrangement and mature
adipose tissue showing some variations in the cellular size (A : low power view  x1 , B : high power
view x 10).



tumor. Recently, Ren et al. reported that MRI showed hypointensity or hyperintensi-
ty on T1-weighted images and heterogeneous hyperintensity on T2-weighted ima-
ges [14]. In our case, MRI clearly demonstrated a tumor in the subcutaneous region
with low signal intensities and well enhanced on T1-weighted images and high sig-
nal intensities on T2-weighted images.  

Microscopically, the tumor is composed of three different tissue components that
vary greatly in distribution: (1)mature adipose tissue, (2) convolutes of thick walled
blood vessels, (3) irregular arranged sheets and interlacing bundles of smooth mus-
cle [16]. In some tumors the fat is the predominant component, and in others
smooth muscle predominated. Using Elastic tissue stains it is possible to reveal that
some blood vessels have developed an elastic lamina whereas other blood vessels
lack it [9]. These unique features of this lesion distinguish it from other lesions such
as angiomyoma, angiolipoma, and other mixed mesenchymal tumors [15].   Angio-
myolipomas show consistent immunopositivity for HMB-45 [16]. HMB-45 reactiv-
ity, reported for renal angiomyolipomas, has been suggested as a useful tool in dif-
ferential diagnosis. Buyukbabani et al. conclude that, unlike renal angiomyolipo-
mas, HMB-45 reactivity is not helpful in differentiating cutaneous angiomyolipo-
mas [8]. 

The cell of origin remains mysterious. Barnard et al. analyzed angiomyolipoma
by electron microscopy and immunohistochemistry to determine the appearance and
nature of cells composing angiomyolipomas. The study demonstrated that the
angiomyolipoma is likely derived from a single cell that shares homology with the
pericyte [16]. Okada et al considered that the immature short spindle and epithelioid
cells in angiomyolipoma might be primitive mesenchymal cells having an ability to
differentiate toward both smooth muscle and fat cells [4].  

Despite the atypical features, nearly all angiomyolipomas seem to pursue a
benign clinical course. There is no evidence that the presence of regional or sys-
temic lymph node involvement, perirenal satellite tumors, or angiomyolipomas
growth in other organs reflects malignant potential. Malignant transformation, if it
ever occurs, must be exceedingly rare [17, 18].  The present case, initially suspected
as a sarcoma by unusual microscopic appearances in an unusual site of the knee, has
had an uneventful course after surgery.  

REFERENCES

1. Meis-Kindblom JM, Enzinger FM. (1996) Angiomyolipoma, In Meis-Kindblom JM, Enzinger
FM., Color atlas of soft tissue tumors. Mosby-Wolfe, St Louis, Baltimore, Boston, Carlsbad,
Chicago, Naples, New York, Philadelphia, Portland, London, Madrid, Mexico City, Singapore,
Sydney, Tokyo, Toronto, Wiesbaden, p 87.

2. Coscaron Blanco E, Gomez Gonzalez JL, Blanco Perez P, Canizo Alvarez A, Benito Gonzalez F,
Flores Corral T (2004) [Cervicothoracic angiomyolipoma: an unusual tumor located at a site dif-
ficult to reach for surgery.  Acta Otorrinolaringol Esp  55: 148-151. 

3. Huang PC, Chen JT, HO WL (2000) Clinicopathologic analysis of renal and extrarenal angio-
myolipomas: report of 44 cases.  Zhonghua Yi Xue Za Zhi (Taipei) 63: 37-44.  

248



4. Okada K, Yokoyama S, Nakayama I, Tada I, Kobayashi M (1989) An electron microscopic study
of hepatic angiomyolipoma. Acta Pathol Jpn 39: 743-749.  

5. Tang P, Alhindawi R, Farmer P (2001)  Case report: primary isolated angiomyolipoma of the
spleen. Ann Clin Lab Sci 31:405-410.  

6. Tseng CA, Pan YS, Su YC, Wu DC, Jan CM, Wang WM (2004) Extrarenal retroperitoneal angi-
omyolipoma: case report and review of the literature. Abdom Imaging 29: 721-723

7. Castillenti TA, Bertin AP (1989)  Angiomyolipoma of the spermatic cord: case report and litera-
ture review. J Urol 142: 1308-1309.  

8. Buyukbabani N, Tetikkurt S, Ozturk AS (1998)  Cutaneous angiomyolipoma: report of two cases
with emphasis on HMB-45 utility. J Eur Acad Dermatol Venereol 11: 151-154.  

9. Fitzpatrick JE, Mellette JR Jr, Hwang RJ, Golitz LE, Zaim MT, Clemons D (1990)
Cutaneous angiolipoleiomyoma. J Am Acad Dermatol 23: 1093-1098.  

10. Obata C, Murakami Y, Furue M, Kiryu H (2001)  Cutaneous angiomyolipoma. Dermatology.
203: 268-270.  

11. Val-Bernal JF, Mira C (1996)  Cutaneous angiomyolipoma. J Cutan Pathol. 23: 364-368.  
12. Bosniak MA, Megibow AJ, Hulnick DH, Horii S, Raghavendra BN (1988)  CT diagnosis of

renal angiomyolipoma: the importance of detecting small amounts of fat.  AJR Am J Roentgenol
151: 497-501.  

13. Uhlenbrock D, Fischer C, Beyer HK (1988) Angiomyolipoma of the kidney. Acta Radiol
29:523-524.  

14. Ren N, Qin LX, Tang ZY, Wu ZQ, Fan J (2003)   Diagnosis and treatment of hepatic angiomyo-
lipoma in 26 cases.  World J Gastroenterol 9:1856-1858.   

15. Argenyi ZB, Piette WW, Goeken JA (1991)  Cutaneous angiomyolipoma. A light-microscopic,
immunohistochemical, and electron-microscopic study.  Am J Dermatopathol 13: 497-502   

16. Barnard M, Lajoie G (2001)  Angiomyolipoma: immunohistochemical
and ultrastructural study of 14 cases. Ultrastruct Pathol 25: 21-29.

17. Bloom DA, Scardino PT, Ehrlich RM, Waisman JÅ@(1982)  
The significance of lymph nodal involvement in renal angiomyolipoma.
J Urol 128: 1292-1295.

18. Brecher ME, Gill WB, Straus FH 2ndÅ@(1986)   Angiomyolipoma with regional lymph node
involvement and long-term follow-up study.  Hum Pathol 17: 962-963.

Corresponding author: Masahito Hatori, M.D., Assistant Professor
Department of Orthopaedic Surgery, 
Tohoku University School of Medicine
1-1 Seiryomachi, Aobaku, Sendai, Miyagi, 
JAPAN 980-8574
Tel: 81-22-717-7242, Fax: 81-22-717-72481
Email:  mhato@mail.tains.tohoku.ac.jp

249


