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Summary. Of a series of 97 invasive carcinomas of the cervix, 5 were found to have 
argyrophil tumor cells, and 3 of these 5 tumors were studied by electron microscopy. The 
ages of the 5 patients ranged from 36 to 49 years, with a mean age of 42.4 years. The morpho- 
logic features of these five tumors were well consistent with those described on a variety of 
endocrine polypcptide neoplasms such as thyroid medullary carcinomas, carcinoids, pancreatic 
islet-cell tumors, and oat cell carcinomas of the lung. 

Microscopically, the 5 tumors were characterized by the formation of solid-sheets, ribbons, 
streams, and rosettes. They were characterized electron microscopically by the presence of 
neurosecretory-type granules, the abundance of intracytoplasmic microfilaments, the absence 
of tonofibrils, and the paucity of desmosomal attachments. On the basis of the microscopic, 
electron microscopic and cytochemical characteristics, it is suggested that the tumors are a 
specific type of cervical carcinoma derived from the argyrophil cells, normally found among 
the linings of the endocervical glands and the cervical squamous epithelium. We believe 
these 5 tumors should be regarded as an endocrine tumor, another member of apudomas. 

Key words: Carcinoma of the Cervix - -  Argyrophil Cell Carcinoma - -  Argyrophil Cells - -  
Apudomas. 

I n  a long series of papers ,  Pearse  and  co-workers (Pearse, 1966, 1968, 1969; 
Pearse  et al., 1972b) in t roduced  the  concept  of the  A P U D  series to  character ize  
a va r i e ty  of po lypep t ide  hormone-secre t ing  cells shar ing a number  of u l t ra-  
s t ruc tura l  and  cy tochemica l  character is t ics ,  including the  most  cons tan t  feature,  
the  ab i l i ty  to  t ake  up and  deca rboxy la t e  amino acid  precursors  of fluogenic 
amines.  The in i t ia l  le t ters  A P U D  are  der ived  f rom the i r  f luorogenic proper t ies  
(Amine and  Amine  Precursor  U p t a k e  and  Decarboxyla t ion) .  A t  the  presen t  t ime,  
20 dif ferent  po lypep t ide  hormone-secre t ing  cells are l is ted as members  of the  
A P U D  series, widely  d i s t r ibu ted  in endocr ine  organs and  in non endocrine organs 
such as the  skin, the  gas t ro in tes t ina l  t rac ts ,  the  r e sp i r a to ry  t rac ts ,  and  the  
urogeni ta l  t rac ts .  

The t e rm  " a p u d o m a s "  was coined b y  Sziji et al. (1969) to  l ink toge ther  a 
va r i e t y  of endocr ine  po lypep t ide  tumors  t h a t  arose from the  cells of the  A P U D  
series, including t hy ro id  medu l l a ry  carcinomas,  carcinoids in different  organs, 
pancrea t i c  islet-cell  tumors ,  melanomas ,  and  pheochromocytomas .  Al though  
apudomas  have  been found f requen t ly  in the  t hy ro id  glands,  the  gas t ro in tes t ina l  
t rac ts ,  and  the  r e sp i r a to ry  t rac t s ,  only  ra re ly  has  been repor ted  such a lesion 
or ig inat ing  in  the  u r ina ry  b ladder  or in the  u ter ine  cervix (Feyr ter ,  1951). We  
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have found in the  l i t e ra ture  only one case of earcinoid in the  u ter ine  cervix 
(Abdores -Saavedra  et al., 1972) t h a t  was concerned wi th  i ts  possible origin from 
the  a rgyrophi l  cells in the  cervix (Fox et al., 1964). 

I n  the  presen t  s tudy ,  based on 97 u ter i  wi th  an  invas ive  cervical  carcinoma,  
we have  encountered  5 examples  t h a t  showed t u m o r  cells conta in ing a rgyroph i l  
granules.  Of the  5 tumors ,  3 were s tudied  b y  electron microscopy.  These 5 tumors  
showed the  histological ,  and  u l t r a s t ruc tu ra l  features  common to apudomas  in 
different  organs. The purpose  of th is  paper  is to  describe the  l ight  and  electron 
microscopic features  of the  5 tumors .  

Material and Methods 
During a period of approximately 2 years (from July, 1972 to August, 1974) a total of 

97 uteri with invasive cervical carcinomas were resected at The Center for Adult Diseases, 
Osaka. Of the 97 tumors, 82 were in clinical Stage I, and the remaining 15 in Stage II. In all 
cases, the cervices were serially sectioned, and usually we obtained 8 blocks from each cervix. 
Formalin-fixed and paraffin-embedded sections from each block were stained with hemato- 
xylin and eosin, and were impregnated with Grimelius nitrate-silver (1968). 

Among the 97 tumors, 5 were found to have argyrophil tumor cells, while the remaining 
92 contained no argyrophil cells within the tumors. These 5 tumors found to contain the 
argyrophil tumor cells were submitted to further studies. Additional sections were prepared 
from the 5 tumors and were processed by Periodic acid:Shill (PAS), Gomori's silver im- 
pregnation for retieulum fibers, Fontana-Masson argentaffin method (Pearse, 1972a), and 
alkaline Congo red method (Puchtler et al., 1962). 

For electron microscopy, the fresh tumor tissues (Cases 1, 2, and 3) obtained at biopsy 
were fixed in cold eacodylate-buffered, 2.5 % glutaraldehyde, pH 7.4, for one hour, post-fixed 
in buffered, 1% osmium tetroxide, pH 7.4, for another one hour, dehydrated in graded etha- 
nols, and embedded in epoxy resin. Ultrathin sections were stained with uranyl acetate and 
lead nitrate. 

Results 

The clinical and  gross pa thologica l  informat ions  on the  5 pa t ien t s  were 
summar ized  in Table  1. 

Light Microscopic Findings. The t u m o r  cells var ied  cons iderably  in both  
shape and size in different  tumors  and wi th in  areas  of the  same tumor .  

Typica l  t u m o r  cells showed smal l - round or oa t -shaped,  hype reh romat i c  nuclei  
wi th  fa in t ly  eosinophilic,  scan ty  cy top lasm (Figs. 1 and 2). A second cell t y p e  
was of po lyhedra l  shape wi th  a more  p rominen t  cy top lasm t h a t  var ied  in s ta ining 
character is t ics  from basophi l ic  to  acidophil ie  (Figs. 3 and 4). The nuclei  were 
s l ight ly  larger,  less hyperehromat ic ,  and  round  or oval  in shape. E i the r  of the  cell 
t y p e s  was dominan t  in a given tumor .  I n  Cases 1 and  2, the  tumors  were composed 
p r edominan t l y  of small  cells, while in the  t u m o r  of Case 5 po lyhedra l  cells were 
p redominan t .  Mitot ic  figures were common,  and were more f requent ly  observed 
in associa t ion wi th  the  small  cell type .  

The p a t t e r n  of g rowth  also va r ied  f rom t u m o r  to  tumor ,  and  wi th in  the  same 
tumor .  Basical ly,  the  tumors  were h ighly  cellular, and  were composed of solid- 
sheets of neoplas t ic  cells wi th  del icate  vascu la r  septa  t h a t  d iv ided  the  sheets  
into i r regular  cell nests  (Figs. 1-3). I n  some areas  of Case 1, 2 and 3, the  cell 
nests  composed p r edominan t l y  of small ,  sp indle-shaped cells showed a s t reaming  
p a t t e r n  reminiscent  of oa t  cell carc inoma of the  lung (Fig. 2). 
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Table 1. Summary of clinical history and gross pathologic findings of the 5 cases 

Case Age at Clinical history Clinical Gross appearance 
No. diagnosis stage 

1 36 Gravida 8, Para 2 IIA Polypoid tumor, 3 cm in diameter, 
Intermittent vaginal bleeding, extending from the posterior lip 
70 days into the vagina with submueosal 

2 36 Gravida 2, Para 2 IB 
Contact bleeding, 120 days 

3 46 Gravida 1, Para 1 IB 
Intermittent vaginal bleeding, 
180 days 

4 49 Gravida 2, Para 0, Menopause, IB 
age 45. 
Intermittent vaginal bleeding, 
75 days 

5 45 Gravida 3, Para 2, Supra- IB 
vaginal hysterectomy 18 yrs. 
prior to diagnosis. 
Intermittent vaginal bleeding, 
7 days 

involvement of posterior vaginal 
wall 

Nodular tumor, 1 cm in diameter, 
in the connective tissue of left 
lateral aspect of the cervix, 
with a flat surface ulcer 

Large tumor nodule encircling the 
cervical canal with a flat ulcer sur- 
rounding most of the external os. 
Regional lymph nodes were 
involved 

Nodular tumor, 2 em in diameter 
in the cervical connective tissue 
with a slightly excavated surface 
at the right posterolateral 
aspect of the os 

Polypoid tumor, 1 em in diameter, 
growing out from the posterior 
wall of the cervical canal with 
nodular invasion into the connec- 
tive tissue 

A second pattern of growth occurring in 4 tumors was the formation of inter- 
cellular  spaces (Figs. 3 and  4). Tiny,  i l l -defined in tercel lu lar  spaces, usua l ly  filled 
wi th  PAS-pos i t i ve  mater ia l ,  were sca t te red  wi thin  the  cell nests. P A S  s ta ining 
u n m a s k e d  under laying ,  t i ny  spaces when t h e y  were indis t inc t  on hema toxy l in  
and eosin s ta ined  sections. Wel l -def ined in terce l lu lar  spaces such as roset tes  or 
g land- l ike  lumens were found in 2 tumors  (Figs. 4 and  5). W h e n  the  cells a r ranged  
a round  a smal l - round  or an  oval  lumen were not  sur rounded  b y  a suppor t ing  
s t roma,  the  p a t t e r n s  were here defined as " rose t tes"  or "gland- l ike  lumens"  
respect ively .  The cells forming the  roset tes  or g land- l ike  lumens were usua l ly  
p r i smat ic  or co lumnar  in shape.  Br igh t ly  eosinophil ic cuticles were often seen 
in the  apical  borders  of the  cells forming the  lumens.  A small  a m o u n t  of PAS-  
posi t ive  ma te r i a l  was occasional ly  accumula ted  in the  lumens (Figs. 4 and 5). 

Ar r angemen t  of t u m o r  cells in r ibbons  or t rabccu lae  occurred in 2 tumors .  
True g landula r  d i f ferent ia t ion  of t u m o r  cells was presen t  in 2 tumors ;  these  
g lands  were usua l ly  empty .  Two tumors  conta ined  areas of squamous  me tap las i a  
which occurred only  in the  center  of the  cell nests.  

The s t roma of the  tumors  usua l ly  consis ted of a r a the r  del icate,  f ib rovascular  
connect ive tissue. I n  areas  of Case 5, broad,  hyal in ized  sep ta  d iv ided  the  masses 
of t u m o r  cells into nests  of va ry ing  sizes, present ing  a p a t t e r n  resembl ing t ha t  of 

18" 
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Fig. 1. Case 1. Solid nests composed predominantly of smMl-round cells with fine fir-tree 
stroma. Numerous mitotic figures are present (H and E, • 700) 

thyroid medullary carcinomas (Fig. 6). The hyMinizcd septa were negative for 
alkaline Congo red reaction applied for the detection of amyloid. 

The argyrophil method of Grimelius revealed the presence of tumor cells 
containing argyrophilic granules. These argyrophilic tumor cells varied widely 

i n  frequency in different tumors, and within different areas of even the same 
blocks of a given tumor. Tumors of Cases 1, 2 and 5 contained a moderate number 
of the argyrophilic tumor cells, diffusely scattered within the tumors, while the 
other 2 tumors contained far smaller numbers of the argyrophilie tumor cells, 
being located in small areas of the tumors. The argyrophilie tumor  cells were 
oval, triangular or spindle-shaped, and often extended long cytoplasmic processes 
among other tumor cells (Figs. 7 and 8). No tumor cells containing argentaffin 
granules were present within the 5 tumors. 

Grimelius method also disclosed the presence of argyrophilic cells in the 
normal cervical mucosa. Of 54~ cervices in which adequate sections were available 
19 contained the argyrophilic cells among the lining of either the endocervical 
glands (6 cases), or the cervical squamous epithelium (8 cases), or of both sites 
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Fig. 2. Case 2. Tumor cell nests composed predominantly of small, spindle-shaped cells show 
streaming patterns (H and E, • 400) 

(5 cases). These argyrophilic cells were very small in number, and invariably 
occurred singly among other epithelial cells (Figs. 9 through 11). The cells in the 
endocervieal glands extended frequently their cytoplasmic processes to the 
surfaces of the glandular lumens. The 19 cervices found to contain the argyrophilie 
cells were further studied by the Fontana-Masson argentaffin method, but no 
argentaffin cells were present in the 19 cervices. 

Electron Microscopic Findings. Qualitatively, the 3 tumors showed similar 
ultrastrnctural characteristics, although there were some quantitative differences. 

The most striking feature of the cytoplasm of the 3 tumors was the presence 
of nenroseeretory-type granules. The granules were Iound with an electron-dense 
core, enclosed by a limiting membrane and separated from the latter by a narrow, 
electron-lucent halo. The diameter of the cores varies from 60 ma to 350 m~z, 
with a mean of about 180 m~z in Case 2, and about 140 m~x in Cases 1 and 3 
(Figs. 12 through 18). The number of the granules varied widely in different 
tumors, and even in cells within the same tumors. Every tumor cells of Cases 
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Fig. 3. Case 5. Diffuse cell nests composed of polyhedral cells. A large number of intercellular 
spaces are present (H and E, X 350) 

Fig. 4. Case 5. Higher magnification of Fig. 4. Ill-defined and well-defined intercellular 
spaces (arrows) are noted (H and E, • 1100) 
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Fig. 5. Case 2. Tumor cell nest shows rosettes and gland-like lumens (H and E, • 1200) 

Fig. 6. Case 5. Tumor cell nests with broad, hyalinized sgroma negative for Congo red reaction 
(H and E, • 740) 
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Fig. 7. Case 2. Several tumor cells filled with argyrophil granules are present. Some of them 
show dendrite-like cytoplasmic processes (Grimelius stain, • 

Fig. 8. Case 2. Argyrophil granules are accumulated in the apical cytoplasm of the tumor 
cells forming the rosettes (arrows). An argyrophil tumor cell with dendrite-like processes is 

noted (Grimelius stain, • 1350) 

1 and 2 contained varying numbers  of the granules, while about  half of the tumor  
cells in Case 3 contained them in lesser numbers. The distribution of the granules, 
as a rule, was random and uniform throughout  the cytoplasm. The alignment 
of the granules along the cell membranes was occasionally observed. 

Another  striking feature, most  notable in Case 2, was the presence of intraeyto- 
plasmic microfilaments. Many of the tumor  cells in each tumor  showed an abun- 
dance of intracytoplasmic microfilaments (Figs. 13, 14 and 16). Al though in m a n y  
instances the microfilaments were finely scattered throughout  the cytoplasm, 
they  were occasionally arranged in parallel bundels, often located in a perinuelear 
area (Fig. 16). The microfilaments were never demonst ra ted  to condense, nor 
were they  seen to terminate  in a t t achment  devics. 

Nuclei were generally elongated with a markedly irregular margin,  and showed 
numerous areas of ehromatin clumping scattered throughout  the nucleoplasm 
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Fig. 9. An argyrophil ceil among the columnar cells of the gland (Grimelins stain, • 500) 

Fig. 10 

Fig. 11 

Figs. 10 and 1t. Argyrophil cells are located among the basal cells of the squ~mous epithelium 
of the cervix (Grimelius stain, • t 600 each) 



Fig. 12. Case 1. Electron micrograph showing a cluster of neurosecretory-type granules (SG) 
within cytoplasm of a tumor cell. Irregularly shaped nuclei exhibit numerous areas of ehromatin 

clumping and wavy outlines (• 12 500) 

(Fig. 12). A few cells showed ovoid nuclei with a homogenous chromatin distri- 
bution (Fig. 17). Free ribosomes were distributed throughout the cytoplasm. 
Rough and smooth surface endoplasmic retieulum profiles were sparse. Mito- 
chondria were abundant,  mostly spherical, with a pale matrix and few eristae. 
Golgi complexes were not prominent. Mierotubules were frequently observed 
in the 3 tumors. 

Intercellular connections showed occasional invaginations of the plasma 
membranes but otherwise uncomplicated. Desmosomal at tachments were rarely 
seen. Arrangement of tumor cells in rosettes was encountered in Case 2. The 
tumor cells forming the rosettes were adherent at their apical regions by the 
junctional complexes (Fig. 18). The apical borders of the cells had varying numbers 
of mierovilli or mierovilli-like cytoplasmic processes projected into the lumens 
that  contained fine granular material of low electron density. 

Six examples of squamous carcinoma were also examined and no neuro- 
secretory-type granules were detected. 

Discussions 

Although carcinomas of the cervix have generally been classified into squamous 
and adenocarcinomas, the 5 tumors presented in this report differ from either 
type in the microscopic, electron microscopic, and cytoehemical features. 
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Fig. 13. Case 1. Higher magnification of Fig. 12 showing dense core granules with unit 
membranes. Mierotubules and finely distributed microfilaments are present ( • 67500) 

Microscopically, these 5 tumors are characterized by the formation of solid- 
sheets, ribbons, streams and rosettes. These microscopic characteristics are well 
consistent with those already given by other authors for a variety of endocrine 
polypeptide tumors (apudomas) tha t  arise from the cells of the APUD series 
(Hazard et al., 1959; Freeman et al., 1965; Williams et al., 1966; Soga etal . ,  1971; 
Tateishi et al., 1972 ; Greider et al., 1974), and for oat cell carcinomas of the lung 
(Azzopardi, 1959 ; Kozlowski et al., 1970). 

The similarity between the presented tumors and apudomas is further 
emphasized by the nltrastructural observations reported here and the prior 
electron microscopic studies made on apudomas in different organs. By electron 
microscopy, the 5 tumors are characterized by the presence of neurosecretory- 
type granules, the abundance of intraeytoplasmic microfilaments, the absence 
of tonofilaments, and the paucity of desmosomal attachments.  The presence of 
neurosecretory-type granules is the constant and principal feature of the tumor 
cells of apndomas as well as the cells of the APUD series. 
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Fig. 14. Case 1. Cytoplasm of another tumor cell containing a cluster of neurosecretory-type 
granules. Microfilaments are finely scattered throughout the cytoplasm (• 60000) 

The abundance of intracytoplasmie microfilaments can be interpreted as an 
evidence of a relationship between the presented tumors and apudomas. The 
presence of abundant  microfilaments in the cytoplasm of the tumor cells has been 
observed in thyroid medullary carcinoma (Horvath et al., 1972), carcinoids (Luse 
and Lacy, 1960; Johnston and Waisman, 1971), and pancreatic islet-cell tumor 
(Greider and Elliott, 1964). Studies by Pearse (1969) have suggested that  the 
formation of fine, intracytoplasmic microfilaments and of mierotubules are of 
the distinctive characteristics of polypeptide-hormone secreting cells of the 
APUD series. 

The present work shows that  argyrophil cells are normal, but scanty inhabitants 
of the cervical mucosa, and shows also the occurrence of argyrophil cells within 
the tumors, l~'rom the morphologie, and eytochemieal observations of the 5 tumors 
presented here, together with the identification of the argyrophil cells in the 
cervical mucosa, it seems likely that  the 5 tmnors may  well be a specific type of 
tumors that  arise from the argyrophil cells in the cervix. They should be regarded 
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Fig. 15. Case 2. Electron micrograph shows tumor cells containing a large number of neuro- 
secretory-type granules. The granules vary in size and in electron density. Some of them lie 

along the plasma membranes ( • 15000) 
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Fig. 16. Case 2. A tmnor cell containing bundles of intracytoplasmic microfilaments (F) and 
neurosecretory-type granules (N: Nucleus, • 40000) 

as a member  of apudomas ,  and  could have  a biological ac t iv i ty  as a funct ioning 
tumor ,  though  no sui table  hormone has  ye t  been ident i f ied for the i r  pa r en t  cells. 

Al though small  cell carc inomas of the  cervix are genera l ly  accepted  as an  
anaplas t ie  va r i an t  of o ther  t ypes  of cervical  carcinoma,  the  present  work  suggests 
t h a t  some of t hem are Qf endocrine origin jus t  as are oa t  cell carc inomas of the  
lung. Dur ing  the  pa s t  few years ,  evidences have  accumula ted  to  show t h a t  oa t  
cell carc inomas of the  lung are der ived  f rom the  a rgyrophi l  cells in the  bronchia l  
trees, and  t h a t  t hey  are not  an  anap las t i c  va r i an t  of squamous  or  adenocarc inomas  
of the  lung, bu t  a more ma l ignan t  coun te rpa r t  of bronchia l  carcinoids (Bensch 
et al., 1968 ; H a t t o r i  et al., 1968, 1972 ; Tateishi ,  1973). W h e n  the  tumors  presented  

Fig. 17. Case 2. Oval nuclei show a homogenous chromatin distribution. Neuroseeretory-type 
granules are accumulating within cytoplasmic process of a tumor cell. No desmosomes are 

present ( • 20000) 

Fig. 18. Case 2. A rosette with microvilli projecting into the lumen. Junctional complexes 
(thin arrows) are present in the juxtaluminal region. Oesmosomal attachments (broad arrows) 
are observed. A large number of neurosecretory-type granules are concentrated in the apical 

cytoplasm of the cells forming the lumen 
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in this paper were composed predominantly of small cells as in Cases 1 and 2, 
the microscopic similarity to oat cell carcinoma of the lung is striking. Small cell 
carcinomas identical in structure to oat cell carcinomas of the lung may occur 
wherever argyrophil cells are present. Extrapulmonary sites are the esophagus 
(McKeown, 1952; Taniguehi et al., 1973; Watanabe et al., 1974), thymus (Cohen 
et al., 1960), and pancreas (Corrin et al., 1973), where argyrophil cells have been 
shown to be normal, but scanty inhabitants in these sites (l~osai and Higa, 
1972 ; Tateishi et al., 1974). Small cell carcinomas reported in these sites occasion- 
ally elaborated ACTH as just often did oat cell carcinomas of the lung. These 
small cell carcinomas may be accepted as an example of the specific type tumor 
derived from the argyrophil cells in these sites. 

The normal function of the argyrophil cells in the cervix is quite unknown, 
although they seem to be a member of the APUD series. I t  has been suggested 
that a sole common function of the cells of this series is the production of a low 
molecular weight polypeptide hormone (Pearse, 1969, 1972b). Therefore, the 
possible function of the argyrophil cells in the cervix is the production of a 
polypeptide hormone, yet unknown at the present time. In the regard, biochemical 
studies on a fresh tumor tissue may throw light on the normal function of the 
argyrophil cells. 

Carcinomas of the cervix with the production of a polypeptide hormone arc 
quite rare. So far as we are aware, there is only one previously reported ease of 
such tumors. Kiang and co-workers (1973) reported a 25-year-old woman who 
had a carcinoma of the cervix associated with the elevation of immunoassayable 
insulin in both the serum and tumor extract. While the microscopic diagnosis of 
their case was a squamous carcinoma, we feel it more likely that the ease might 
be an example identical to our cases. Shames and co-workers (1968) reported a 
23-year-old woman who developed a bronchial carcinoid with the pioduction of 
insulin. As stated by Kiang (1973), it is of interest that  the initial clinical diagnosis 
of the case was a carcinoma of the cervix with a microscopic diagnosis of Grade 
I I I  squamous carcinoma. From the clinical records of the ease, it is impossible to 
avoid the impression that the ease was an endocrine tumor originating in the 
cervix. 

The morphological and cytochemical features of the 5 tumors presented in 
this paper are sufficiently distinctive to permit recognition of an additional type 
for the classification of carcinoma of the cervix. Among the possible designations 
of this specific type of tumors, which include medullary carcinoma, oat cell 
carcinoma, small cell carcinoma, careinoid, and argyrophil cell carcinoma, we 
prefer the term "argyrophil cell carcinoma" that  seems to represent suitably the 
specific features of these tumors; the varied microscopic features, the histogenesis, 
and the possible endocrine function. 

This study is supported by a Grant-in-Aid for cancer research from the Ministry of 
Education, Japan and The Osaka Association for Prevention of Adult Diseases. 
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