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Summary. Four cases of  oat cell (neuroendocrine) carci- 
noma of  the breast are reported. Three patients died 
within 15 months of the diagnosis and the fourth patient 
is alive after 44 months. Histochemical, ultrastructural 
and m R N A  markers of endocrine differentiation were 
present in three cases. These turnouts show histological 
similarities to breast metastases of bronchial oat cell car- 
cinoma, but a distinguishing feature is the presence of 
in situ ductal lesions. It appears that the breast is a 
further site which has to be added to the long list of 
extrapulmonary oat cell carcinomas. 
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Introduction 

Neuroendocrine (NE) differentiation in breast carcino- 
ma was originally described by Cubilla and Woodruff  
(1977) and further attention was drawn to it by Azzopar- 
d ie t  al. (1982) and Nesland et al. (1988). These tumours 
show a broad morphological spectrum including mucoid 
carcinomas (Capella et al. 1980) and atypical carcinoids 
(Papotti et al. 1989). Only two cases of primary oat cell 
(NE) carcinoma have been recorded in the literature 
(Wade et al. 1983; Jundt et al. 1984), one of which oc- 
curred in a male patient. 

We report four additional cases of primary oat cell 
carcinoma (OC) in the breast and emphasize their diag- 
nostic features. 

Materials and methods 

Four cases of primary OC of the breast from a series of 77 NE 
differentiated breast carcinomas were selected from the consulta- 
tion files of two of us (G.B. and V.E.). Histological material for 
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further investigation was retrieved and complete clinical and fol- 
low-up information was obtained. Two cases (cases 2 and 3) had 
been included in a previous study of a large series of NE differen- 
tiated breast carcinomas (Papotti et al. 1989). 

Tissues were fixed in Bouin's solution or 10% formaldehyde 
and embedded in paraffin. Haematoxylin and eosin (H&E) stained 
sections were obtained and serial sections were immunostained with 
antibodies to general NE markers and to bombesin and serotonin. 
Smooth muscle actin immunostaining was also used to reveal 
myoepithelial cells (Table 1). The immunoperoxidase procedure 
with the avidin biotin complex according to Hsu et al. (1981) was 
employed. Endogenous peroxidase activity was inhibited according 
to Heyderman and Neville (1977). 

Serial sections were also collected on polylysine-coated slides 
and processed for in situ hybridization. Chromogranin(s) m R N A  
expression was evaluated using oligonucleotides specific to chro- 
mogranin A (CgA) and B (CgB), labelled with a digoxigenin UTP 
tail, revealed with a non-radioactive DNA labelling and detection 
kit (Boehringer, Mannheim, FRG), as described by Pagani et al. 
(1991). 

Ultrastructure was investigated in two cases. Glutaraldehyde- 
fixed samples were processed by routine methods. 

Case reports 

Case 1 

The patient, a 64-year-old lady, presented in May 1987 with a 
3-month history of a hard nodule in the upper inner quadrant 
of the right breast. Nodulectomy was performed and a 2-cm tu- 
mour showing irregular margins was removed. No residual turnout 
was found 1 month later when the patient underwent radical mas- 
tectomy with axillary dissection of ten lymph nodes which did 
not show any evidence of metastasis. Chest CT scan performed 
at the time of surgery and 18 months later did not reveal any 
lung involvement. The tumour was oestrogen receptor negative. 
No further treatment was given to the patient, who is currently 
free of disease 44 months after operation (Table 2). 

Case 2 

The patient, a 41-year-old lady, presented in February 1987 with 
a short history of an enlarging nodule in the upper outer quadrant 
of the left breast. Past history was unremarkable. Mammography 
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Table 1. Antibodies employed for immunoperoxidase 

Marker Type of reagent Source Dilution 

Chromogranin A M (LK2HI0) Dr. R.V. Lloyd (Ann Arbor, Mich., USA) 1/100 

Chromogranin B P Dr. H. Winkler (Innsbruck, Austria) 1/500 
M (B11) Dr. R. Buffa (Varese, Italy) 1/1000 

Secretogranin II M Dr. M. Pelagi (Milan, Italy) 1/1000 

Synaptophysin P Dr. F. Navone (Milan, Italy) 1/200 

NSE M Sambio (Am Uden, The Netherlands) 1/50 

GRP P Milab (Knivsta, Sweden) 1/500 

Serotonin P Sambio 1/1000 

Leu7 M Becton Dickinson (Milan, Italy) 1/200 

Actin M (asm) Dr. G. Gabbiani (Geneva, Switzerland) 1/1000 

HMFG2 M Serotec (Oxford, UK) 1/100 

NSE, Neuron-specific enolase; GRP, gastrin-releasing peptide; M, Monoclonal; P, polyclonal; HMFG2, human milk fat globule membrane 

Table 2. Reported cases of oat cell (neuroendocrine) carcinoma of the breast 

Cases Sex/ Site Size In situ Vascular LN Treatment Outcome 
age (cm) lesion invasion 

Wade et al. (1983) F/52 ROQ 10 - + 25/25 RM/Ch DOD 9 months 
Jundt et al. (1984) M/52 RSA NS - + + RT/Ch DOD 14 months 
Present case I F/64 RUIQ 2 + + 0/10 RM NED 44 months 
Present case 2 F/41 LUOQ 3.5 + + 7/14 RM/RT DOD 15 months 
Present case 3 F/41 LUOQ 3 + + 3/18 RM/Ch DOD 14 months 
Present case 4 F/69 LUQ 5 + + 3/10 RM/H DOC 9 months 

LN, Axillary lymph node metastases; NED, no evidence of disease; 
DOD, died of disease; DOC, died of other cause; NS, not stated; 
R, right; L, left; UIQ, upper inner quadrant; RM, radical mastec- 

tomy; UOQ, upper outer quadrant; RT, radiotherapy; Ch, chemo- 
therapy; UQ, upper quadrants; OQ, outer quadrants; SA, subareo- 
lar; H, hormonal treatment 

disclosed a 3.5-cm mass with irregular borders. Radical mastec- 
tomy and axillary lymph node dissection was performed. Chest 
CT scan performed at the time of operation did not reveal any 
lung involvement. The tumour was of firm consistency and showed 
infiltrating margins. No residual tumour was found in the remain- 
ing breast. Seven of 14 axillary lymph nodes were involved by 
metastatic spread. No oestrogen receptor positivity was found. The 
patient received additional radiotherapy. After a year apparently 
disease-free, metastases spread to several organs and the patient 
died 15 months after surgery. An autopsy was not performed. 

Case 3 

The patient, a 50-year-old lady, presented in November 1987 with 
a 1-month history of a nodule in the left breast. Past history was 
unremarkable. Mammography and ultrasonographic scan revealed 
a nodule showing irregular borders in the upper outer quadrant. 
This measured 3 cm in greatest dimension. A fine-needle aspiration 
indicated malignancy. Radical mastectomy was performed with ax- 
illary lymph node dissection. A 3 x 2 cm, firm greyish mass with 
infiltrating margins was found. The remaining breast showed fibro- 
fatty tissue and no residual tumour was present. Three of 18 axil- 
lary lymph nodes contained metastatic deposits. Oestrogen and 
progesterone receptor analysis gave negative results. Chest CT scan 
at the time of operation did not show any lung involvement. The 
patient underwent a cycle of streptozotocin which could not be 
completed due to the appearance of side effects. In March 1988, 
ultrasonography and total body CT scan revealed two metastatic 
foci in the liver and a 2-cm hypodense lesion in the left cerebellar 
hemisphere. In April 1988 a cycle of chemotherapy with CMF 

(cyclophosphamide, methothrexate and fluorouracyl) was admin- 
istered together with brain irradiation (40 Gy). In July 1988 a recur- 
rence near the surgical scar appeared, and was excised. Chest ra- 
diography performed at that time excluded any lung involvement, 
while CT scan showed additional cerebellar lesions. From August 
1988 the patient, who refused any further therapy, developed right 
hemiparesis, multiple subcutaneous and pulmonary metastases 
(January 1989). She died shortly thereafter. An autopsy was not 
performed. 

Case 4 

The patient, a 68-year-old lady, presented in December 1987 with 
a 4-month history of a left breast mass. Past history was unremark- 
able. In July 1987 the patient had been admitted to another hospital 
with right hemiparesis. An acute cerebrovascular episode was diag- 
nosed. The CT scan was not available for review. On physical 
examination a mass in the upper quadrants was found and a modi- 
fied radical mastectomy with axillary node dissection was per- 
formed. A firm, greyish, 5-cm tumour was found with irregular 
borders. Three of ten axillary lymph nodes were involved by metas- 
tases, but no areas of tumour were found in other zones of the 
breast. Oestrogen and progesterone receptors were positive and 
additional hormonal treatment (tamoxifen) was administered. Re- 
peated CT scans did not reveal any lung involvement. The patient 
died 9 months after operation of a presumptive cerebral haemor- 
rhage. Autopsy was not requested. 
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Results 

The four tumours were composed of small round to 
ovoid cells with hyperchromatic nuclei and scant cyto- 
plasm. The neoplastic cells formed clusters, large sheets 
or trabeculae, separated by thick fibrous bundles 
(Fig. 1). In case 4 the small cell component constituted 
about 40% of the neoplastic population, while the re- 
maining tumour consisted of spindled or round elements 
with eosinophilic cytoplasm. These formed alveolar 
structures reminiscent of the alveolar variant of invasive 
lobular carcinoma as defined by Martinez and Azzopar- 
di (1979). All the tumours had extensive areas of necrosis 
and a high mitotic count (average 9.8 x 10 HPF, range 
3-19). Vascular invasion at the periphery of the neoplas- 
tic nodule was prominent in all cases (Fig. 2). The meta- 
static deposits in lymph nodes in cases 2, 3 and 4 showed 
similar features to their respective primaries. 

Small ducts filled with neoplastic cells were found 
in all cases (Fig. 3) either in the centre or close to the 
margins of the lesions. The neoplastic cells present with- 
in the ducts showed similar morphological features to 
the neoplastic elements of the invasive counterpart. Us- 
ing actin antibodies, a discontinuous layer of  flattened 
myoepithelial cells was recognizable at the periphery of 
the involved ducts (Fig. 3). In case 3 neoplastic cells were 
also present along the walls of large ducts, in a pagetoid 
fashion displacing columnar epithelium towards the lu- 
men. 

Grimelius silver impregnation was positive in cases 
3 and 4, varying from 50 to 80% of the total neoplastic 
population. The same two cases were reactive for CgA 
(case 3) and CgB (case 4). No immunoreactivity was 
observed for secretogranin II (chromogranin C). Synap- 
tophysin, serotonin and Leu 7 were positive in two cases 
each. Neuron-specific enolase (NSE) and bombesin/gas- 
trin releasing peptide (GRP) reacted in three cases each 
(see Table 3). 

In situ hybridization showed CgA m R N A  expression 
in the majority of neoplastic cells in case 3 (Fig. 4) and 
CgB mRNA expression in some tumour cells of case 
4. No signal was present in the other tumours. 

Ultrastructural electron microscopic investigation (in 
cases 2 and 3) showed dense core neurosecretory gran- 
ules present in the cytoplasm of  tumour cells. In case 
2, the granules were small (99 nm), dense and roundish; 
in case 3 some tumour cells showed relatively large 
(227 nm) granules, while small (147 nm) dense granules 
were present in the cytoplasm of other cells. No clear 
vesicles of the synaptic type, and no mucinous or am- 
phicrine cells were found. 

Discussion 

The four cases reported here show structural (trabecu- 
lar), cytological (spindle to lymphocyte-like elements) 
and nuclear (hyperchromatic, without nucleoli) features 

Fig. 1. Case 3. Scanning magnification showing proliferation of 
small cells in clusters within fibrous stroma and around a large 
duct containing neoplastic cells. H&E, x 40 

Fig. 2. Case 4. Invasive component of oat cell carcinoma. Fibro- 
fatty stroma is infiltrated by cords and clusters of small cells with 
dense oval nuclei. Vascular invasion is also prominent. H&E, x 250 
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Fig. 3a-e. Case 1. In situ lesions in an oat cell carcinoma, a A 
duct is filled by small neoplastic cells which dilate the duct and 
displace secretory epithelium towards the centre of the lumen. Re- 
sidual secretory epithelial cells are well outlined by HMFG2 im- 

munostatining (b). The myoepithelial cell layer, easily revealed by 
actin immunostaining, is still present at the periphery of the duct 
(e). a H&E, x 180; b, e immunoperoxidase with nuclear haemalum 
counterstain, x 250 

Table 3. Immunohistochemical findings in four oat cell carcinomas 
of the breast 

Case Grim CgA CgB SgII NSE SY GRP Leu7 5HT 
n o .  

1 . . . . .  5 a - -  

2 - - - 70 10 10 
3 80 60 - 10 10 10 - 5 
4 50 - 50 30 90 40 - 20 

a Percentage of positive neoplastic cells 
Grim, Grimelius silver impregnation; CgA, chromogranin A; CgB, 
chromogranin B, SgII, secretogranin II (chromogranin C); NSE, 
neuron-specific-enolase; SY, synaptophysin; GRP, gastrin-releas- 
ing peptide/bombesin; 5HT, serotonin 

consistent  with the criteria described by Azzopard i  
(1959) for OC. Ultrastructural ly ,  these cases showed cy- 
toplasmic endocrine-like granules, as seen by Hat tor i  
et al. (1972) in OC o f  the lung. Addi t ional  elements con-  
sistent with N E  differentiat ion were positive immuno-  
react ion for bo th  N S E  and G R P  (cases 2, 3 and 4), 
serotonin and synaptophys in  (cases 3 and 4) and Leu 
7 (cases 1 and 2). CgA and CgB were demons t ra ted  
in cases 3 and 4 respectively, at bo th  protein and gene 
levels by immunohis tochemis t ry  and in situ hybridiza-  
tion. Case 1, despite being negative with N E  cell markers  
(except for a minor  positivity with Leu  7), has been in- 
cluded because o f  the histological similarity with the 
other  cases. 

C g A  has been localized immunologica l ly  in OC by 
Weiler et al. (1988) and synaptophys in  by Kayser  et al. 
(1988). C h r o m o g r a n i n  gene expression has been recently 
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(1989) also codified seven histological patterns of this 
variety of breast carcinoma, which also includes cases 
of OC. 

In conclusion, our findings indicate that OC can oc- 
cur primarily in the breast and represents an aggressive 
but not invariably lethal variant of breast carcinoma. 
Differential diagnosis from metastatic OC is mandatory 
and is feasible on histological grounds. 
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