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There was a tumor in the left breast which was suspected to be carcinoid tumor 
at excisional biopsy. Autopsy revealed the same tumor in the right nipple. In 
the cells of the bilateral tumors a number of argylophil granules were diffusely 
demonstrated and the neurosecretory ones were verified electronmicroscopically. 
In the urine of the patient a moderate amount of norepinephrine was excreted. 
It was presumed that the norepinephrine might have been produced from the 
breasts. In the literature reviewed, the case of breast carcinoid has not been 
reported previously. 
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ARCINOID TUMORS H A V E  BEEN DERIVED FROM C many organs, and the range of distribution 
seems to be widely extended. These examples 
are mentioned in the reports of carcinoid tumor 
primarily originated from the skin,' kidney, l1 
uterus, and others. The possibility that carci- 
noid tumor may arise from the breast is one of 
the themes in the following investigation. 

In addition to usual neural tumors, chem- 
odectoma, medullary thyroid carcinoma, l3 elc. 
have been reported to contain catecholamine. 
Carcinoid tumor also may contain cate- 
cholamine. In this report the possible relevance 
to the breast carcinoid and the secretion of cate- 
cholamine from the tumor are discussed. 

CASE REPORT 

The patient was a 78-year-old male, who had had 
hypertension and received the therapy three or four 
years ago. Suffering from urinary incontinence and 
gross hematuria since the end of 1975, he visited the 
clinic of urology on March 29, 1976, and bladder 
tumor and prostate hypertrophy were detected cys- 
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toscopically. Besides, a firm tumor about 2-3 cm in 
diameter was palpable at the left breast. The tumor 
with occasional hemorrhagic nipple discharge, grow- 
ing larger slowly, had been present for two or three 
years and was clinically diagnosed as breast carci- 
noma. 

Laboratory findings upon admission on April 3 
consisted of the following: KBC 420 X lo', H b  7 . 3  g/ 
dl, WBC 6900, T P  6.5 g/dl, A/G 0.85, ( ~ 1  4.1%, ( ~ 2  

13.0%, p 12.7%, 7 23.9%. Na 133.5 mEq/l, C1 107 
mEq/l ,  K 3.8 mEq/ l ,  Ca 8.4 mg/dl, P 2.0 mg/dl. 
Amount of urine 1200 ml/day, specific gravity 1.018, 
protein (+ + +), Sugar (-), sediment, white cells (+ 
++), red cells (+++). PSP 5%/15min, 10/60, 20/ 
120, BUN 23.1 mg/dl. ESR 82/lh-l12/2h, C R P  6 
(+), G O T  31, G P T  22, Al.ph. 8.6, Acid ph. 2.6. 
Fasting blood sugar 161 mg/dl. 

O n  April 27, the operation for the urinary bladder 
tumor ended in an excisional biopsy due to occur- 
rence of sessile infiltration largely extended over the 
left half of the bladder wall. Microscopically the tu- 
mor of the bladder was found to be poorly differ- 
entiated transitional cell carcinoma. At the same time 
left simple mastectomy was performed by surgeons. 
The breast tumor was histopathologically suspected 
to be carcinoid tumor. As shown in Table 1 it was 
noted that norepinephrine was excreted into urine, 
therefore, the patient was considered to be affected 
with norepinephrine producing tumor. His blood 
pressure measured in the hospital was 150-110 sys- 
tolic and 90-60 diastolic, with some variability, such 
as 182 systolic and 100 diastolic. Any other carcinoid 
symptoms were not noted throughout the whole 
course. 

O n J u l y  17, he was discharged after Goeo treatment 
for the remnant of the urinary bladder carcinoma. 
The patient died on November 1 refusing read- 
mission. 

0008-543X-78-0500-2002-0075 @ American Cancer Society 

2002 



No. 5 BREAST CARCINOID TUMORS Kaneko et al. 2003 

TABI E 1. L'rinary Excretion of hfetabolites 

2l/June 14/,July 15/,July tb/,July 
___ 
Norepinephrine 238 142 170 91.3 

&!/day 
(Chromatography) 

(Chromatography) 

(Sato) 

(llodified Pisano) 

( (hldenberg)  

Epinephrine &day 12.4 4.2 6 .3  3.3 

€l\'A mg/day 3.0 3.6 0.9 

L'lL4 rng/day 6 6 7.4 4 . j  

i l lIA.4 mg/day 2.6 1.5 2 . j  1.6 

HISTOPATHOLOGY 
Biopsy Findings of the Left Breast Tumor 

The  tumor occupied the greater part of the 
nipple without epidermal invasion. It was 0.8 
cm in size and showed infiltration extending 
downward into the pectoral muscularis (Fig. 1). 
As a whole, it was about 2 X 1.5 X 1.5 cm in 
size. 

T h e  nuclei of the tumor cells were round, 
rather small in size, and hyperchromatic (Fig. 
2). The  cytoplasm was of regular polygonal to 
cuboidal epithelial shape, forming glandlike pat- 
terns occasionally. The  glandular lumina were 
devoid of content or filled with PAS-positive ma- 
terial. In  the upper region Of the a 
large quantity of fine granules was found in the 
cytoplasm throughout tumor nests. The  gran- 
ules were strongly positive for the argyrophil 
(Bodian and  Sevier-Munger) and negative for 

FIG. t .  Tumor  0 1  the left breast occupied the greater part 
of the nipple showing infiltration downward into the pec- 
toral muscles ( H & E ) .  

FIG. 2. Nests of the left 
breast tumor showing 
cariinoid pattern (II&F. 
x 100). 
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the argentaffin (Masson-Fontana) reaction. The  
number of granules tended to decrease in the 
peripheral area of the tumor. 

Ultrastructural studies were carried out with 
specimens after formalin fixation. Tumor  cells 
showed a n  epithelial arrangement of desmo- 
soma1 junctions, in places forming a glandular 
lumen where microvilli were seen. The  cyto- 
plasm contained a number of granules which 
were round, about 300 m p  in a n  average diame- 
ter, membrane bound, and  high in density (Fig. 
3). Some granules were large, confluent, and low 
in density. It was noticeable that the cytoplasm 

FIG. 3. hlany dense 
granules scattered in the 
cytoplasms (X3000). 

was secreting granules not only into the glandu- 
lar lumen, but also from the side facing the 
stroma (Fig. 4). Some cells had microfilaments 
especially in the perinuclear area. Occasionally, 
dark cells were scattered. T h e  crystalloid struc- 
ture observed by the authors previously6 was not 
seen in any dark cells. 

Autopsy Findings 
Histological sections of the right nipple re- 

vealed the presence of intraductal tumor in large 
lactiferous ducts near the outlet (Figs. 5 ,  6). The  
tumor lay longitudinally in a slender shape and 

FIG. 4. T h e  tumor 
rells are secreting gran- 
ules from the side facing 
stroma (X5000). 
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FIG. 5, Intraductal tumor in the duct near the nutlet of the 
right nipple (H&E X12). 

was about 6 m m  in length, accompanied by 
some small daughter nodules. The  findings of 
the tumor were strikingly identical with those of 
the counterpart found in the left. 

The  tumor was positive for Bodian staining. 
Electronmicroscopic examination verified the 
same dense granules as observed in the left 
breast tumor (Fig. 7). 

The  tumor of the urinary bladder was poorly 
differentiated transitional cell carcinoma. The  
metastasis from the carcinoma of the urinary 
bladder was found in the right kidney, retro- 
peritoneal lymph nodes, and right lung. 

T h e  other findings included bilateral hydro- 
nephrosis and hydroureter, pyelonephritis of the 
right, moderate prostatic hypertrophy, duode- 
nal ulcer with fungal infection, lobular bron- 
chopneumonia of the right lung and  others. No 
microscopic lesion of carcinoid tumor was seen 
in any somatic visceral organs except for the 
bilateral breasts. 

DISCUSSION 
It has generally been accepted that carcinoid 

tumors arise in the sites derived from the gut 
associated with the cells of neuroectodermal ori- 
gin, closely in conjunction with endocrine func- 
tions. Pearse grouped neuroendocrine cells hav- 
ing polypeptide-or amine-producing functions 
under the APUD system. 

However, the breast tissue is excepted from 
the APUD system or paraneuron system. T h e  
neuroendocrine cell virtually is not seen in the 
epithelial cells in the breast gland. T o  our 
knowledge, it is impossible to find papers on the 
existence of a n  original cell in the duct of the 
breast. Of course, no case of breast carcinoid has 
been reported. If such a cell exists, it will be in 
the duct near the outlet, because minute foci of 

FIG. 6. Cribrifnrm pat- 
terns in the right breast 
tumor (H&E X100). 



2006 CANCER May 1978 Vol. 41 

the tumor were detected in the opposite nipple 
at autopsy. The authors have been searching for 
the progenitor cell in the duct, but we have not 
been able to find such a cell. O n  the other hand, 
if such a cell does not exist in the normal duct, it 
is suspected to be an aberrant cell of neuroecto- 
dermal origin, such as Merkel cell or mela- 
nocyte. 

There is a possibility that this case may be 
bilateral breast carcinoma from which ectopic 
norepinephrine is produced. In some cases 
breast carcinoma produced parathyroid hor- 
m ~ n e , ~ ’ ~  and ACTH.7 However there is an ab- 
sence of the report of breast tumor with produc- 
tion of catecholamine. In the present case, his 
history of 2 or 3 years duration before the re- 
moval of breast tumor seems to be inconsistent 
with the course common in the case of ordinary 
breast carcinoma. 

It is well known that carcinoid tumors pro- 
duce various substances, i . e . ,  serotonin, 5-hy- 
droxytryptophan, histamine, kinins, ACTH, 
MSH, ADH, l4 prostaglandin, insulin, lo and 

FIG. 7. Same dense 
granules as left breast 
tumor are seen in the 
right tumor ( X  3000). 

catecholamine. Experimentally, it has been 
clarified that oat cell carcinoma of the lung may 
produce catecholamine. 

In the urine of the patient a moderate amount 
of norepinephrine was excreted. It was impos- 
sible to find a primary focus of norepinephrine 
anywhere in the visceral organs except for the 
tumor of the right nipple. No specific granules in 
the cytoplasm of tumor cells in the bladder and 
metastatic areas were detected even by electron- 
microscopic and histochemical examinations. It 
was not expected that carcinoid tumor would be 
found in both nipples either at biopsy or at 
autopsy. So the opportunity of obtaining a bio- 
chemical proof directly from the tumors was 
unfortunately lost. Consequently it seems to 
lend support to the presumption that the tumor 
of the right nipple produced norepinephrine. 

In conclusion the growth pattern, light and 
electronmicroscopic morphology and norepi- 
nephrine excretion in the urine seem to indicate 
clearly that this case is a functional carcinoid 
tumor of the bilateral nipples. 
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