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Mammary fibroadenoma in a lamb
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  A fibroadenoma was diagnosed in the left udder of a 

3-month-old female Chios lamb. No recurrence was ob-

served after surgery. Grossly, the tumor had a whitish- 

gray lobular appearance, and the lobules were interlaced 

with thin septa. Microscopically, the tumor was composed 

of proliferating fibroepithelial tissue, including differ-

entiated ducts lined by whorls and interlacing bundles of 

abundant loose fibrovascular stroma. Immunohistochem-

istry revealed the ductal epithelium to be positive for pan-

cytokeratin (AE1/AE3) and loose fibrovascular stroma 

was positive for vimentin and basal cells covering the duc-

tal epithelium of alpha-smooth-muscle actin. Immunos-

taining for the estrogen and progesterone receptors was 

negative. A diagnosis of mammary fibroadenoma was 

made based on the histological and immunohistochemical 

findings.   
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  A mammary fibroadenoma is a benign tumor consisting of 
a mixture of luminal epithelial and stromal cells, and some-
times admixed with myoepithelial cells. It is fairly com-
mon in cats and dogs [6]. However, spontaneous mammary 
tumors in goats, sheep, and horses are extremely rare [5], 
and a fibroadenoma has been reported only in one young 
Holstein cow [4] and a heifer [10]. To our knowledge, there 
are no reports of an ovine mammary fibroadenoma in the 
veterinary literature. We report the first case of mammary 
fibroadenoma in a young lamb. 
  A 3-month-old, female Chios lamb presented with the 
progressive tumoral enlargement of the left udder since 1 
month of age. The tumoral mass (15 × 13 × 13 cm) was 
well- circumscribed and was surgically excised and sub-
mitted for a histology examination. No recurrence was ob-
served after surgery. Grossly, the cut surface of the mass 
was characterized by a rubbery consistency, whitish-grey 
lobular appearance with the lobules interlaced by thin fi-

brous septa (Fig. 1). The specimen was fixed in neu-
tral-buffered 10% formalin from Baklan Veterinary 
Provincial Directorate, Denizli, Turkey and embedded in 
paraffin. Five micrometer thick sections were cut and 
stained with hematoxylin-eosin. Additional sections were 
stained with Masson's trichrome, periodic acid-Schiff 
(PAS) and toluidin blue methods and immunostained for 
their reactivity with the monoclonal antibodies against 
pancytokeratin-AE1/AE3 (Dako, USA), vimentin (Dako, 
USA), desmin (Dako, USA), α-smooth muscle actin 
(ASMA) (NeoMarkers, USA), estrogen receptor (Clone 
SP1) (NeoMarkers, USA) and progesterone receptor  
(Clone 1A6) (Novocastra, UK) using standard streptavi-
din-biotin peroxidase complex method (SBPC) with a 
commercial kit (Zymed, USA).  The reaction product was 
visualized by 3, 3’ -diaminobenzidine (DAB) chromogen 
(Zymed, USA) and counterstained with Harris' haema-
toxylin.       
  Microscopically, the mass consisted of proliferating fi-
broepithelial tissue, including well-differentiated ducts 
lined by whorls and interlacing bundles of abundant loose 
fibrovascular stroma (Fig. 2A). The ductal epithelium was 
composed of single or double layer of well-differentiated 
cuboidal to columnar epithelial cells settling down on a 
thin PAS-positive basement membrane. Some ductal struc-
tures included papillary projections to the lumen. Mitotic 
figures were rare in the epithelium. The stroma consisted of 
elongate to fusiform cells with oval nuclei, which were em-
bedded into the eosinophilic extracelular matrix delineated 
by thin collagen fibers and infiltrated by some infla-
mmatory cells including lymphocytes, macrophages and 
occasionally neutrophils.  
  Immunohistochemically, the ductal epithelium was pos-
itive for pancytokeratin (Fig. 2B), whereas stromal cells 
was positive for vimentin (Fig. 2C). Labeling for ASMA 
was strong in the basal cells of the ducts suggesting my-
oepithelial cells (Fig. 2D). Weak desmin staining was ob-
served in only the smooth muscle of the vessel walls. There 
was no immunostaining for the estrogen and progesterone 
receptors.
  A fibroadenoma is the main cause of an unilateral breast 
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Fig. 2. (A) Ductal structures covered by abundant and thin cel-
lular fibroblastic stroma. H&E stain, ×40. (B) Strong pancyto-
keratin expression in the ductal epithelium. ×160. (C) Positive 
immunostaining for vimentin in the spindle cells in the stroma. 
×320. (D) Positive immunostaining for ASMA in the basal cells
of the ducts suggestive myoepithelium. ×320. (B-D) SBPC meth-
od, DAB chromogen and Harris' hematoxylin counterstain.

Fig. 1. Macroscopic appearance of the tumor. A formalin fixed 
piece of the tumor showed a lobular pattern delineated by fibrous
septa. 

mass of teenagers and adolescents in humans [9], as well as 
the majority of mammary tumors (approximately 80-90%) 
in older female rats [7]. The fibroadenomas described in 
young human and young bovine cases usually show unilat-
eral localization as in this case. The present case and bo-
vine cases [4,10] are similar to that described in very young 
animals. This might be considered an aberration of normal 
development of the mammary tissue in herbivores. 
  The differential diagnosis of a mammary mass in children 
includes premature thelarche, asymmetric hyperplasia, fi-
broadenoma, phyllodes tumor, and lymphangioma abscess 
in human cases [2]. In the veterinary literature, the differ-
ential diagnosis of mammary fibroadenomas includes fi-
broepithelial hyperplasia, also known as fibroadenoma-
tous hyperplasia or mammary hypertrophy, which occurs 
mainly in one or several mammary glands of very young 
cats treated with exogenous and endogenous progesterone 
[6] or estrogen [3]. Regression can occur after improving 
the hormonal status. A similar condition was also reported 
in a 2.5-year-old female goat, with no clinical aspects of the 
case provided [1]. Although the cases in cats and goats 
have been considered to be fibroadenomatous change, they 
are similar histologically to the fibroadenoma in human, 
canine and bovine cases. 
  Moreover, the fibroadenoma may be similar to a complex 
adenoma and benign mixed tumor of mammary gland in 
dogs and cats. A complex adenoma consists of both lumi-
nal epithelial cells and myoepithelial components. The lat-
ter cells form solid sheets and appear to produce a mucin 
like substance. A benign mixed tumor of the mammary 

gland is a tumor containing a mixture of epithelial, my-
oepithelial and mesenchymal cells as well as a combina-
tion of distinct cartilage, bone, fat and fibrous tissue [5,6]. 
Based on the histological and immunohistochemical find-
ings, the present case is considered to be mammary 
fibroadenoma. The vimentin-positive spindle cells ar-
ranged concentrically around the tubules and vessels, and 
the ASMA-positive myoepithelial cells limited to only the 
basal cells of the ducts confirmed the periductal subtype of 
fibroadenoma. The tissues such as the bone and cartilage 
observed in benign mixed tumor were not observed in the 
present case.   
  An estrogen dependency has been suggested to play a role 
in the growth of fibroadenomas in humans, and estrogen 
receptor-beta is the only hormone receptor expressed by 
the stroma of fibroadenomas [8]. The immunohistochem-
istry for various hormone receptors including the estrogen 
and progesterone receptors in the present tumor was ap-
plied, but there was no positive signal for the estrogen and 
progesterone receptors. In any case, it was assumed that 
various hormones are include in the etiology of other be-
nign or malignant mammary tumors in humans or animals 
and hormone receptors can simultaneously present in nor-
mal mammary glands from either unaffected or tumor 
bearing animals. Moreover, the benign and malign mam-
mary tumors are positive for estrogen, progesterone or pro-
lactin receptors to varying degrees [5]. Negative im-
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munostaining for the estrogen and progesterone receptors 
may have resulted from a lack of cross-reactivity to the 
ovine species of antibodies used in this study.

References

 1. Andreasen CB, Huber MJ, Mattoon JS. Unilateral fi-
broepithelial hyperplasia of the mammary gland in a goat. J 
Am Vet Med Assoc 1993, 202, 1279-1280.

 2. Jung YS, Lee KJ, Yoon TI, Kim MW, Yim HE, Kim YB, 
Park HB, Hong J. Juvenile fibroadenoma in 13-month-old 
female child. J Paediatr Child Health 2005, 41, 78-79. 

 3. MacDougall LD. Mammary fibroadenomatous hyperplasia 
in a young cat attributed to treatment with megestrol acetate. 
Can Vet J 2003, 44, 227-229. 

 4. Mina RB, Uchida K, Sakumi A, Yamaguchi R, Tateyama 
S, Ogawa H, Otsuka H. Mammary fibroadenoma in a young 
Holstein cow. J Vet Med Sci 1994, 56, 1171-1172. 

 5. Misdrop W. Tumors of the mammary gland. In: Meuten DJ 

(ed.). Tumors in Domestic Animals. 4th ed. pp. 575-606, Iowa 
State University Press, Ames, 2002.

 6. Misdrop W, Else RW, Hellmen E Lipscomb TP. 
Histological Classification of Mammary Tumors of the Dog 
and the Cat. 2nd series. Vol. 7. pp. 11-29, Armed Forces 
Institute of Pathology, Washington DC, 1999.

 7. Percy DH, Barthold SW. Pathology of Laboratory Rodents 
and Rabbits. 2nd ed. pp. 107-167, Iowa State University 
Press, Ames, 2001.

 8. Sapino A, Bosco M, Cassoni P, Castellano I, Arisio R, 
Cserni G, Tos AP, Fortunati N, Catalano MG, Bussolati 
G. Estrogen receptor-beta is expressed in stromal cells of fi-
broadenoma and phyllodes tumors of the breast. Mod Pathol 
2006, 19, 599-606.

 9. Stehr KG, Lebeau A, Stehr M, Grantzow R. Fibroadeno-
ma of the breast in an 11-year-old girl. Eur J Pediatr Surg 
2004, 14, 56-59.

10. Thibault S, Mikaelian I, Dubreuil P, Drolet R, Couture Y. 
Mammary fibroadenoma in a heifer. Can Vet J 1997, 38, 
785-786.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


