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Abstract: 

Pure mucinous carcinoma (MC) of the breast is a relatively uncommon variant of breast carcinoma 
with distinctive histological and cytological features. In this study we have analysed fine needle 
aspiration (FNA) cytological material from 28 cases of MC of breast and correlated the 
cytomorphological features with histopathology. The 28 patients consisted of 27 females and one 
male patient. 14 patients were Chinese, 10 were Indian and four were Malay. Their ages ranged from 
38 to 90 with a mean at 52 years. The left breast was involved in 17 and the right in l l cases. The 
duration of the lump varied from two weeks to 10 years. The cytological picture was characterized 
by abundant extracellular much giving a "sea of mucin" or "whirlpools of mucin" effect, in which 
were seen floating dusters of tumour cells with relatively bland cytological features. Myxo-vascular 
fragments were seen in 12 cases. Dissociated tumour cells showed a plasmacytoid appearance with 
eccentric nuclei. In four cases, the mucin was scanty in amount and the cellularity was high while 
in two cases, the cellulirity was very low. Psamrnoma bodies were seen in cytological smears in one 
case. Histological study of excision or mastectomy specimens confirmed all 28 cases to be pure MC. 
Knowledge of the distinctive cytomorphological appearance of MC would enable correct identification 
of these lesions as malignant and prompt treatment that could further enhance the survival of these 
prognostically good breast cancers. 
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INTRODUCTION MATERIALS AND METHODS ' 

Mucinous carcinoma (MC) of the breast is a 
distinctive, well differentiated type of 
adenocarcinoma, constituting 2%-5% of breast 

Pure MC of breast has been reported 
to have a more favourable prognos i~~-~  than other 
well differentiated adenocarcinomas of breast, 
with a lower frequency of axillary node 
metastasis3 and excellent short term prognosis, 
especially when the tumour measures less than 
5 cm in Fine needle aspiration (FNA) 
has been described to yield copious amounts of 
mucinous material in MC with a variable 
proportion of tumour cells.' The tumour cells 
have been described a s  being generally small 
and fairly uniform with minimal atypia,l-'-'l and 
this may give a false impression of benignancy. 
The present report describes the spectrum of 
cytological features observed in 28 cases of MC 
of breast with histological correlation. 

The patients were first seen at the surgical clinic 
of Maulana Azad Medical College and associated 
Lok Nayak Jai Prakash Narain Hospital, New 
Delhi or at the Faculty of Medicine, University 
of Malaya, Kuala Lumpur, and referred to the 
cytopathologist (GJ) for FNA. FNA was 
performed using a 21 gauge needle attached to a 
20 m1 plastic syringe mounted on a handle for 
single-hand grip. The aspirates were deposited 
on to clean glass slides, smeared, air-dried, fixed 
in 100% methanol and stained with May- 
Griinwald Giemsa (MGG) stain. Wherever 
possible, smears were wet-fixed in 95% ethanol 
for Papanicolaou's stain or mucin stain. 
Histological material obtained from lumpectomy 
or mastectomy specimens was fixed in formalin 
and processed routinely. After evaluation of the 
Haematoxylin and Eosin stained sections and 
histological grading (Bloom & Richards~n's),'~ 
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histochemical stains for mucin were done on 
selected sections in all cases. Immunostaining 
for oestrogen receptor (ER) protein was done in 
some of the cases using the standard avidin- 
biotin-peroxidase technique. 

RESULTS 

Twenty-seven patients were female and one 
male. 14 were Chinese, 10 were Indian and four 
were Malay. Their ages ranged from 38 years to 
90 years with a mean at 52 years. The left breast 
was involved in 17 cases and the right in 1 1. All 
patients complained of a breast lump, the duration 
varying from two weeks to 10 years. Three of 
the patients had harbored the breast lump for 
eight, nine and a half and 10 years respectively. 
On examination, all patients had palpable lesions. 
Of these, nine were mobile masses that appeared 
clinically benign. Four had large tumours that 
occupied most of the breast. One patient 
presented with multiple local recurrences, lung 
and liver metastasis over an eight-year period. 

Mammography was done in the nine cases 
that appeared clinically benign. In four cases 
the mammographic appearances were that of a 
circumscribed or lobulated mass or density with 
well-defined margins, interpreted radiologically 
as "benign". In the remaining five cases, slightly 
irregular borders or spiculated densities were 
present. 

In all cases FNA provided a pre-operative 
diagnosis of breast carcinoma and a specific 
diagnosis of MC could be given in 25. In the 
remaining three cases, categorization as MC 
was possible on review of the cytological smears. 

Pathological features 

Gross features: The tumours varied in size from 
1.5cm X 1.2 cm X 1 cm to the largest measuring 
6.8 cm X 6 cm X 5 cm in size. They were well 
circumscribed or diffuse and formed by a currant- 
jelly like mass held together by delicate septae 
except in two cases in which mucin was 
insignificant or not visible grossly. Foci of 
haemorrhage were also seen. 
Microscopical features: Histological study of 
sections of the tumour showed that all the cases 
were pure MC. In 23 cases the bulk of the lesion 
was composed of mucin in which groups of 
tumour cells appeared to be floating (Fig.1). 
One of these showed only mucin pools with 
muciphages and very few areas of tumour. Three 
cases showed high cellularity with scanty 
extracellular mucin (grade-three  tumour^).^.'^ 
These clusters were solid or exhibited acinar or 

papillary formations with little desmoplastic 
reaction. Seventeen patients had grade-one . 

tumours, while eight had grade-two turn our^.^.'^ 
Psammoma bodies were seen in one case (Fig. 
2). 18/19 cases were ER-positive. The single 
negative case was a grade-three tumour. Two 
other grade-three tumours were ER positive. 

Fig. 1: Tumour cells floating in mucin in histological 
section of rnucinous carcinoma. H&E X 150. 

Fig. 2: Psammoma bodies in histological section of 
mucinous carcinoma. H&E X 300. (Inset) 
Psammoma bodies in cytological smear of 
mucinous carcinoma. Pap X 400. 
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Fig. 3: Sheets of bland tumour cells surrounded by mucin givlng a whirlpool 
effect. MGG X 200. 

Cytological features: In 25 cases the cytological 
picture was dominated by the presence of ball- 
like, three-dimensional or loosely cohesive 
clusters of tumour cells, flat sheets and occasional 
single cells floating in a "sea of mucin" or 
surrounded by "whirlpools of mucin" (Figs.3 & 
4). The mucin was present as homogenous or 
filmy, wispy extracellular material staining 
variably deep blue or bright pink (metachromatic) 
with MGG stain. In nine cases cellularity was 
mild with proportionately larger amounts of 
mucin. Two of these cases showed mainly 
histiocytes (muciphages) and only occasional 
clusters of tumour cells with a bland appearance 
(Fig. 5). In 16 cases, the ratio of cells to mucin 
was almost equal. In three cases the cellularity 
was high (Fig. 6), the characteristic "sea of 
mucin" feature was not seen with only small 
amounts of extracellular mucin present. 
Myxovascular fragments were seen in 12 cases 

Fig. 4: Sheets of bland tumour cells in a sea of mucin. 
MGG X 250. 

(Fig. 7) and psammoma bodies were seen (Fig.2 
inset) in cytological smears in the case in which 
they were seen in histological sections. The 
cells were round to oval with eccentric or central, 
round or oval vesicular nuclei. Cells with 
eccentric nuclei (giving a plasmacytoid 
appearance) were prominent in three cases in 
which single cells predominated. Cells showed 

Fig. 5: Smear from mucinous carcinoma showing 
extracellular mucin, histiocytes (arrow-head) 
and occasional clusters of bland tumour cells 
(arrow).MGG X 300. 
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Fig. 6: Smear from rnucinous carcinoma showing 
scanty mucin, high cellularity and branching 
vessels. MGG X 80. 

Fig. 8: Signet-ring cells (arrows) in smear born 
mucinous carcinoma. MGG X 400. 

Fig. 9: Nuclear pleomorphism in cells of rnucinous 
carcinoma. MGG X 400. 

Fig.7: fragments in  smear from 
Fig.10: Macronucleoli in cells of rnucinous carcinoma. 

rnucinous carcinoma. MGG X 200. MGG X 300. 

68 
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a moderate amount of basophilic cytoplasm and 
cytoplasmic vacuoles were present in seven 
cases. Occasional signet ring forms were seen 
in four cases (Fig. 8). A few cells showed fine 
reddish (metachromatic) cytoplasmic granules. 
In 17 cases nuclear pleomorphism was minimal, 
but the nuclei were uniformly enlarged and had 
one or more micronucleoli. The remaining 11 
cases showed mild or moderate pleomorphism 
with occasional macronucleoli (Figs. 9 and 10). 
Mitosis was seen in an occasional cell but was 
not a striking feature. A cytological diagnosis 
of MC was given in 25 cases and in the remaining 
three, a diagnosis of breast carcinoma was given, 
with the comment that the cytomorphology was 
compatible but not characteristic of MC. 

DISCUSSION 

FNA cytological reporting of malignant breast 
lesions does not usually include the 
categorization of tumour type. Some types of 
breast carcinoma, however, show only subtle 
cytological features of malignancy. Attempting 
to subcategorize the tumour type on cytological 
grounds is an exercise that enhances knowledge 
about the distinctive cytological features of 
special and uncommon variants of breast 
carcinoma. This practice also helps identify 
metastatic and rare non-epithelia1 malignancies 
that may occur in the breast.* To  the 
inexperienced eye, the relatively bland features 
of the tumour cells from MC may suggest a 
benign lesion. However, even while looking 
through the 4x or 10x objective, the "sea of 
mucin" or "whirlpool" effect of the extracellular 
mucin bathing these bland cells is a very 
distinctive clue to the identification of MC. 
This feature was seen in all cases in the present 
and earlier se r i e~ .~ ,* - l~  The mucin stained variably 
blue or metachromatic on MGG stain and 
appeared as homogenous filmy or wispy 
extracellular material. Fanning et all3 also 
described dense linear strands staining variably 
blue-green, violet, or pink with the Papanicolaou 
stain and bright pink with Romanovsky stains. 

Intracellular mucin may be seen in tumour 
cells of MC but are more abundant in type B 
lesions that show predominantly clumps of cells 
(rather than a trabecular or festoon pattern seen 
in type A).I4 Signet-ring cells, seen in four of 
our cases, have been stated as being rare or 
absent in pure MC of the breast but may be seen 
in mixed MC and invasive ductal carcinoma 
(IDC) of the usual type. Signet-ring cell 
carcinoma of the breast, defined as carcinoma in 

which more than 20% of cell population is 
composed of signet-ring cells,15-lh may be of 
ductal or lobular origin. The signet-ring cell 
variant of ILC rarely has an extracellular 
component'' and must be distinguished from 
pure MC and other carcinomas owing to their 
vastly differing l 8  

The myxovascular fragments seen in more 
than half of our cases probably correspond to the 
'thin endothelial lined vessels lying in mucin" 
seen in 50% of Fanning et al's cases of MC." 
The bland monomorphic features of pure colloid 
carcinomalhay be the cause of false negative 
cytodiagnosis. In our opinion however, careful 
examination of these uniform cells in the 40x 
objective shows these cells to be larger than the 
cells of fibroadenoma (FA) and other benign 
lesions with larger nuclei and higher nuclear- 
cytoplasmic (NC) ratio. Besides, about 40% of 
cases showed focal mild or moderate nuclear 
pleomorphism with one or more macronucleoli. 
The presence of single cells (variable in number) 
in most cases of MC and the absence of bipolar 
naked nuclei (a common feature in FA) further 
help in the differential diagnosis. It appears that, 
although MC is characteristically a low grade 
malignancy with grade-one nuclear features, '.l3 

grade-two nuclear characteristics may be seen 
in a few cases. Dawson and MulfordZO found 
that six of 45 cases showed grade three nuclear 
features. They however did not have the 
opportunity to review the histology in all the 
cases and it is possible that their nuclear grade- 
three tumours may have had an additional 
component of high grade IDC. Duane et 
performing comparative morphometric 
evaluation of MC with other types of breast 
carcinoma and with benign proliferative lesions, 
found statistically significant increase in the 
mean nuclear axis product in MC as compared 
to FA, pregnancy adenoma and lobular 
carcinoma. 

Secretory carcinoma of the breast, another 
prognostically favorable type of breast 
carcinoma, may (like MC), show uniform tumour 
cells and abundant metachromatic extracellular 
mucin. In this variant however, intracellular as 
well as extracellular mucin, many signet-ring 
cells, vacuolated cells, and in some cases muco- 
globular structures resembling bunches of 
grapes2' may also be seen. Besides, the granular 
background metachromasia in smears of 
secretory carcinoma differs markedly from the 
"sea of mucin" appearance of MC.22 

Mucocele-like lesions of the breast, benign 
papillomas and FAs containing extracellular 
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mucin have been considered as differential 
diagnostic problems."', '3,23-24 FAs with myxoid 
degeneration have been stated as being able to 
produce a similar "sea of mucin with islands of 
cells" effect as seen in MC.24 In a cytology 
series of 651 benign breast lesions25 that 
contained 223 FAs and in a subsequent series of 
780 cases that included 178 FAs? we did not 
find any "sea of mucin" or "whirlpools of 
mucin" appearance in any of the FAs. Besides, 
in FA, the amount of mucin is usually limited 
and generally found in one sample or slide 
whereas it is abundant and consistently present 
in all of the smears of colloid car~inoma.~ Smears 
from FA generally show stromal fragments and 
bipolar nuclei that are not seen in MC.9.24-25 and 
patients with FA are generally much younger 
than those with MC.7.24 

Fanning et all3 described smears from 
mucocele-like lesions as showing abundant 
extracellular mucin and few cohesive flat sheets 
of epithelia1 cells with uniform round nuclei, 
indiscernible nucleoli and fine chromatin. Single 
cells were absent. They suggested that smears 
containing abundant extracellular mucin should 
be diagnosed as MC only when they were cellular 
and contained numerous single cells (in addition 
to clustered cells). Mesenora and TabbaraZ3 
reported an uncommon case of ductal carcinoma 
in which FNA smears showed features 
overlapping those of MC, mucocele- like lesion, 
lactating adenoma and intraductal papilloma. 
Evidence linking mucocele-like lesions to 
atypical ductal hyperplasia, intraductal 
carcinoma and invasive MC has been found.I7 
Therefore, cytological evaluation of breast 
lesions containing abundant extracellular mucin 
should be done carefully to diminish the 
likelihood of over-diagnosis and under-diagnosis. 
The observation by us and earlier investigatorsz0 

that at least a proportion of MCs may appear 
clinically and mammographically benign 
underscores the importance of FNA cytology in 
the correct preoperative diagnosis of MC. 
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