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Abstract. An clectron microscopic examination o( a typical 
specimen of hidradenoma papil!ifcrnm was performed. 
Glandular epithelium lining the lumina was composed of 
basally located myoepithelial cells and luminally located 
colurnnar secretory cells. The lattcr ,howe<l a striking 
similarity to the apocrine secretory cells in coniaining 
dense, 1nu1ti-co111poncnl secretory granules of enormou:, 

size, well <leveloped Golgi apparatus, and swollcn apical 
cytoplasm. The apical portion was segregated into the 
lumen by decapitation. A rosette form of glycogen par­
ticles and peculiar lamjnatcd fibrous structures werc found. 

Hidradenoma papilliferum is a rare tumor oc­

curring in the female genitalia. A survey of a 

!arge series (65 specimens) of lhis lumor was 
made by Mcckcr et al. (8). They summarized

their own findings as well as those of 2J others.

This tumor is so rare that it is seltlom brought to

the attention of electron microscopists, also when

the tumor is diagnosed histologically by the 

routine method, no more lesion is available for 

further study. l have obtained a clinically and 

histologically typical tumor fixed in 10 % formalin 

buffered lo pH 7.0 with phosphate buffer. In the 

following, the results of the firsl electron micro­

scopic analysis of this tumor will be reported. 

MATERIALS AND METHODS 

A ,nbculaneous nodule was removed from a 48-ycar-old 
white female. The Jcsion was present asymptomatically for 
6 months in the mid-ponion of the Jeft Jabium majus. A 
<.urgcon cxciscd the lesion at the Li me of operation for 

palient's hemorrhoid. The excised specimen was first fixed 
for a shon period in JO% neutral formalin adjusted with 
1/10 M phosphate buffor lo pH 7.0. The specimen was 
rinsed overnight in the same buffer, cut in I mm• pieces 
and fixed again in 5 % gltnaraldehydc in I/ I O M caco-
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dylate buffer, pH 7.2 for 3 hours. The tissue blocks werc 
rinsed in the same buffer overnighl, post-fixed wilh 1 % 
osmic acid in the same buffer and dehydrated with 50 % 
througb absolute alcohol and propylene oxide. During 
dehydralion between 50% and 60% alcobol, specimcns 
were stained with I% uranyl acetate in 50% ethanol for 
30 minut�,. All tissue blocks were embedded in Araldile. 
Thin sections. 400-600 Å, were cm in a Porter-Blum 
MT-2 ultramicrotome, staincd with I 5 % 1.iranyl acetate in 
50% mcthanol and Reynold's lcad citrate (13). and ob­
served in a Hitachi 1-:1.U-JJC and l-:I.U-12 electron micro­
scopes at 100 kV and 125 kV. 

For a comparative study the normal axillary apocrine 
gland of a 15-year-old Negro female was obtained by 
biopsy and similarly processed. 

A part of the specimen was processed routinely and 
stained with hcmatoxyltn and eosin. 

RESUL TS 

Lighr microscopy. Papillary growth was encapsul­

ated within an epithelial wall (Fig. l A). The wall 

cells were either keratinized through the forma­

tion of keratohyaline granules, or non-keratinized 

(Figs. I A, 1 B). Non-keratinized epithelium re­

sembled the wall cells of steatocystoma multiplex 

(2, 3) and those of trichilemmal cyst ( I I). Pa­

pillary growth was located in the center of the 

wall and serial section failed to establish a con­

tinuity with the wall. It was assumed that the 

major portion of the growth was connected to 

the wall by a thin stalk which had been cut off 

above the leve! of the first section and therefore 

excluded from the present observation. Al a high 

magnification, the epithelium lining most of the 

glandular lumina. and in many cases also that 

covering papillary projections, were resolved into 

two layers of dissimilar cells: the cuboidal basal 
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Fig. I (A) PapiUary growth is encapsulaled wilh an epithelial wall which shows several keratinized areas (*). 

E, epidermis. x 57. (B) Keratinized wa!l projecls into the lumen andtouches papillary growth (p) of the tumor. In this pro­jection, a thick granular layer (g) is underlying the horny 
layer (h). In the non-keratinizing part, scaly squamous cells cover the wall (arrow). x 93. 

(C) Glandular epithelium is composed of basal cuboid
cells (*) and luminal columnar cells. The apical portion of columnar cells often bulges (arrow). Secretion products are seen in the lumen. x 370. 
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cells and tall columnar tuminal cells with rather 

c�c::r apical swelling (Fig. 1 C). Apical cytoplasm 

was often "'decapitated" and found in the lumen 

as fragments (Fig. l C). Some luminal cells ap­

peared short and collapscd. Occasionally very 

cellular areas without lumina were found. 

Electron microscopy. The cuboidal basal cells. 
when observed with the light microscope, were 
revealed to be myoepithelial cells with typical myo­

filaments showing den�c areas (Figs. 2, 3). In 

favorably cut sections both columnar (Fig. 2) and 

short (Fig. 3) luminal cells were seen connected 

basally with these myoepithelial cells. 

A typical columnar luminal cell showed a 

basally located oval nucleus with one or two 
nucleoli. Dense granules of various sizes (Figs. 2. 

4) and numerous vesicles (Fig. 5) were found

within an abundant apical cytoplasm. Sparsely

distributed long villi grew from the luminal bor­
der. A large number of mitochondria, dilated
cisternae of rough and smooth endoplasmic reti­

culum and well developed Golgi apparatus were
observcd (Figs. 4, 5). Narrowing of the neck por­

tion of the swollen apical cytoplasm (Figs. 2, 4,

5) and disintegration or segregation of various

amounts of apical cytoplasm (Fig. 2) were frequ­
ently seen. Dense granules were present in rnost
of the columnar luminal cells (Figs. 2, 4, 5). They

seemed to begin as small vesicles, gradually be­

came denser as they enlarged and eventually

coalesced to form very large compound granule�

which were delimited with their own membranes
(Fig. 6 A). One component of these ]arge granules
was a round opaque substance compatible with
lipids (Fig. 6 A). When compared with apocrine

secretory granules (Fig. 6 B), a striking similarity

was recognized. Aggregations of lamellar struc­

lures were found in many columnar luminal cells

(Fig. 7). The lateral profile of individual lamella

showed a unit membrane structure about 70 Å
thick in outer diameter. En face profile was seen

as a sheet of various shapes, sizes, and densities
(Fig. 7). The whole aggregation was often sur­

rounded with a membrane (Fig. 7). When compared
with sim ilar structures of the normal apocrine se­

cretory cells (Fig. 8) the resemblance between them

was again very striking. Glycogen particles in roset­

te forms, i.e. as a-particles (Fig. 5), were present in
many luminal cells. In contrast to the columnar

luminal cells, short luminal cells did not have
!arge granules (Fig. 3). Other organelles present
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Fig. 2. Tall columnar cells extencl into the lumen (L). 
A favorubly sectioned cell (/011g arrows) shows attachment 
to a basaUy situated myoepilhelial cell (M). Most of the 
columnar luminal cells contain dense secrerory granules 

in columnar cells were either absent or poorly 

developed. Since these short cells were also situ­

ated upon the myoepithelial cells and since they 

did not show the development of a periluminal 

meshwork of tonofilaments as apocrine (4) and 

eccrine (5) duclal epithelial cells always do, they 
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( • ). Solid shorl arrow: narrowed neck of the apical cyw­
plasm. Hollow arrow: breakage of luminal plasma mem­
branc and release of the contents. 11, nucleolus. x 1 830.

were lhought to represent the resting luminal cells 

or the columnar cells which had collapsed after 

discharging apically Jocated secretory gramtles. 

Occasionally, myoepithelial cells were found 

among luminal cells (Fig. 4), apparently detached 

from lheir basal location. Typical ductal epithe-



lium was not found in the present study. Had il 

been present. it would have been noticed because 

of several characteristics, such as the periluminal 

meshwork of tonofilaments and short but densely 

occurring luminal villi (4, 5). Surrounding the 

periphery of the glandular epithelium, the basal 

lamina often showed multiplication (Fig. 3). An 

admixture of fine filaments, anchoring fibrils, and 

amorphous substance filled the spaces between 

the ramified basal laminae. In some areas, thc 

thickness of this admixture rcached a few micra 

(Fig. 3). 

DISCUSSION 

According to the study of Meeker et al. (8), hidra­

denoma papilliferum occurs most commonly in 
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Pig. 3. Short luminnl cells (L) 
do nol coniain ,ecrctory granu!c,. 

Myoepi1helial cells (M) ,urround 

1he periphcry of 1he-.e cells. 

Ramificd basal lamina and 

amorphous substance form a 
thjck b!,nd (betwc�n arrow�). 
C, collagen. x 7 800. 

the genital region of middle aged (30-49) white 

females; in this regard, the tumor examined in 

this study was typical. Histologically, tumors 

surrouncled with an epithelial capsule were 

found, though not commonly, in their series (8). 

As demonstrated in the present study, this tumor 

resembles the secretory epithclium of the apocrine 

gland. lt may be that the epithelial capsule, which 

undergoes keratinization througb the formation of 

keratohyaline granules, represents an externa\ hair 

sheath. A less keratinized portion, described above 

as resembling the wall of steatocystoma multiplex 

or trichilemmal cyst, may represent trichilemmal 

portion of the externa! hair sheath (I I). 

With the high resolving power of the electron 

microscope, myofilaments were observed in the 
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Fil(. 4. I ligh magnific.11ion of columnar luminal cells 

shows dcn�e �ccrctory granules in every cell ( • ). Arrow: 

basally located cuboidal cells; this identiried lhese 

cells as myoepithelial cells. lnterestingly, lhe pres­

cnce of myoepithelial cells was proposed by some 

(6, 10, 14) and denied by others (8) in previous 
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narrowed neck of 1he apical cytoplasm. G. Golgi appara­

tus. X 7 500. 

light microscopic studies. The presence of myoepi­

thelial cells and secretory granule-containing tall 

cells and the absence of ductal epithelium madc it 

most likely thaL the main dircction of diffcrentia-



Hidradenoma papilliferum 27 

1/1 

� �� . 
...., 

"( 

,,_ 

. -�, 
,, 

. 

-�· . ·:.\ . . � 
/ >1"·' .. 

• 't;. . ) 

"". 
, 

�"!,- - ,. 

Fig. 5. Numerous vesicles and slender villi (v) are seen in the apical portion of columnar cells. A myoepithelial cell (M) is admixed wilh these cells. Rosette form of 
glycogcn (G) is seen in one cell and enlarged in the lower pictures. •, secrcrory granules. Uppcr: x 13 800. Lower left: x 63 400. Lower right: x 124 000. 
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tion of hidradenoma papilliferum is toward se­

cretory cpithelium. The presence of !arge sccretor) 

granules with lipid globules, lamellar !.tructures 

and decapitation sccretion (6) strongly suggest that 

the type of differentiation exhibited by this tumor 

is apocrine. This conclusion agrees ,, ith that of 

Meeker et al. (8) and also with the gcnerally held 

view (7, 12). In the secretory segment of the 
eccrine gland. mucous cell, or so-called dark celh 

contain dense granules. They are, however, located 

mainly along the luminal border and do not reach 

the basally located myoepithelial cells. Also, the 

dense granules neither coalesce nor attain the 
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Fig. 6. CA) Coalc,cence of ,mull and 
medium-,ited granules produce 
largcr gran11les. Many of lhc com­
pon�nl gran11le, arc medium-opaquc 
and 1ip1d-lil..e CL). 1-.ach granule is 
delimitcd with mcmbrane (111roll'>) .
X 26 000. 

CU) I.arge secrctory grnnule, of u 
normal apocnne gland are also 
compo,cd of many lipid-lil..c 
droplcl, and othcr multiplc com­
ponents. AILhough the magnifica-
1ion " d1fferent. thesc granule, are 
very ,1m1lar to those of the tumor 
cells as ,hown in Fig. 6 A. x 13 900. 

�izes of tumor cell granules. Furthermore. the 

rnajority of the cells in the eccrine secretory coil 

are granule-free 
.. 
clear cells". Therefore, the pres­

ence of a !arge number of !arge granules in almost 

every cell. as seen in the tumor cells, is not 

characteristic of eccrine secretory cells. 

Decapitation sccretion or, more precisely, dis­

integration of apical cytoplasm and release of its 
conlenl in10 1he lumen. is typically apocrine. This 

171ode of secretion, however, was observed in 

eccrine spiradenoma (3). Lamellar structures 

which v.ere often surrounded with a delimiting 

memhrane have not becn described in thc normal 



apocrine gland. This may be the precursor of the 

!arge laminated granulcs (6). It is different from

the annulate lamellae ( I) hecause the annulate

lamcllae are made of mcmbrane appositions.

Ramified basal laminae admixed with fine fila.

ment'> and amorphous �ubstances ha,e been found

to be the main constituents of the hyaline mem•

brane and hyaline droplet of dermal cylindroma

(3) and eccrine spiradenoma (3). The rosette form

of glycogen, also k.nown as u-particles, is not

normally present in the skin and ib appcndages,

although il can be induced by several hexosamine3.
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Fig, 7. An aggregation of 
lamellar ,1ruc1ures i, loca1cd in 
an !urnor cell ncar the nucleus 
(N). The lateral view �how, a 
unit membrane structurc 
(arro..,s). "herc,I\ e11 /ace 
profile rcvcals ill-defined ,hcet, 
of variou, <lcru.iuc,. The 
delimiting membrant! i, part1ally 

visiblc (· J. Uppcr: >< 15 600: 

lower: 64 000. 

notably galactosamines, as dcmonstratcd by Nie­

land el al. (9). Apparcntly, some metaholic block­

age pcculiar to this tumor caused the accumula­

tion of a-particles since no other appendage tu­

mors examined by this author contained thi\ lype 

of glycogen. 
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