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Seventy-eight symptomatic females without palpable breast lumps were subjected to bilateral four 
quadrant fine needle aspiration cytology. Cytological evidence of an epithelia1 proliferative lesion 
was seen in 44 of these cases. Based on the cytological evidence of proliferation, the site for open 
biopsy was determined. Histopathological study of the breast biopsies in these patients showed 
proliferative disease without atypia (PDWA) in 40 cases, atypical ductal hyperplasia (ADH) in two, 
atypical lobular hyperplasia (ALH) in one and ADH with ALH in one case. Cytology was thus useful 
in establishing the presence of proliferative activity, commenting on the extent of proliferation, and 
thereby roughly mapping out the area of the breast most suitable for biopsy. On cytological grounds, 
it was not possible to distinguish the atypical hyperplastic lesions from the proliferative diseases 
without atypia. 
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INTRODUCTION comfort/heaviness of breast), but with no well 

The precursor lesions of breast cancer are poorly 
defined and controversial and a number of 
workers have tried to determine the relationship 
of benign breast disease to breast cancer.' l0  

Some of the benign proliferations of the breast 
may not present with palpable lumps." 
MammographyI2 I n  is used for the evaluation of 
symptomatic women who do not have well 
defined breast lumps and also in screening 
populations for breast cancer. The cases la- 
belled as normal on mammography, however, 
are not subjected to biopsy and therefore there is 
usually no  histological study of 
mammographically normal lesions. Besides, in 
developing countries like India, the infrastruc- 
ture does not permit screening mammography 
in all but a few major centres. This work has 
been done with two aims: (1) to explore the 
scope of fine needle aspiration (FNA) cytology 
as an alternative to mammography in benign 
non-palpable breast lesions and (2) to attempt to 
select, on the basis of cytology, the appropriate 
site in the breast to be sampled for histological 
assessment. 

MATERIALS AND METHODS 

defined breast lump, were selected for the study. 
The majority of patients (7 1 %) were in the third 
or fourth decades of life. The rest were in the 
fifth decade. Thirteen per cent of patients were 
nulliparous while 15% were uniparous. In the 
majority (72%) the parity was two to four. 
Using a 22 gauge needle attached to a 20 cc. 
plastic syringe that was mounted on a handle, 
FNA was done from all four quadrants of both 
breasts. Thus a minimum of eight smears were 
prepared in each case. In addition, areas of 
either breast showing vague nodularity or any 
localised area of tenderness were also needled. 
The material aspirated was dispelled on clean 
glass slides, smeared, air-dried and stained with 
May Grunwald Giemsa. In addition, in all 
patients with nipple discharge, cytological smears 
of the discharge were prepared and stained 
similarly. All the smears were subjected to 
detailed cytological study and based on the 
cytological evidence of maximum proliferative 
activity, the site for open biopsy was selected. If 
there was equal cytological evidence of prolif- 
erative activity in more than one area, then more 
than one area was subjected to open biopsy. The 
tissue obtained on open biopsy was processed 
entirely for histopathology. Histopathological 

Seventy-eight patients with symptoms of breast study and cyto-histological correlation were 
disease (nipple discharge, pain in breast, dis- done. 
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RESULTS 

In 34/78 patients, the FNA cy~ological smears 
showed orily fat cells, while in the remaining 44 
cases, epithelia1 cells were present in snlears 
from one or  more quadran ts ,  l 'he  
cytomorpholugical fcatures in these 44 cases are 
shown in -1-ahlc 1 .  

Cellularity was inoderate in more than half o r  
thc cascs, with smears showing cohesive clus- 
tcrs  o r  rnonomorphic ep i the l ia l  cel ls .  
Intracytaplasmic vacuoles, large or small, were 
present in 18 cases (41%). These were more 
prominent in the cells at the periphery of the 
cluslers (Fig. 1). They sometimes overlapped 
the riucleus 01. puxhed the nucleus to one side, 
indenting it. Bipolar naked nuclei and apocrinc 
cells wcrc variable and an occasional cahe 
showed foam cells. Srroma fragments were 
ahscul in all the cases. Mild focal nuclear 
pleoniorphisni was observed in some cases. 

All these cases were cytologically designated 
as benign proliferative Lesions - urispecified 
(BPL-U) and the area for open biopsy mapped 
out. 

Of the 4 cases with nipple discharge, smcar5 
of the di~chargc showed fuam cc117 in 6 and 
acellular smears in 3. 

The hisiological diagnosis in lhese 44 cases 
werc as follows: proliferative disease without 
atypia (PDWAj 40: atypical ductal hyperplasia 
(ADII) 2: alypical lobular hyperplasia (ALH) 1; 
AD11 wiih ALH l .  The patient with ADH and 
ALH, who had bilateral pain and breast 
nodularity for eight years, had a needle aspira- 
tion of a left breast cyst (not subjected to cyto- 
logical study) two years ago. Breast biopsy in 

TABLE 1: C:ytomorphological features in 44 
cases with epithelial proliferative 
lesions 

Cy~ological features No. 

Celluiari~y: High 
Moderate 
Poor 

Cytoplastnic vacuolation 

Scattered naked nuclei 

Mild nuclear pleomorph~sm 

Apncrinc cclls 

Foam cellv 

this patient showed, in addition Lo ADH and 
AI ,H, microcy stic change with apocrine cells 
and foci of sclerosing adenosis. Pre-operative 
mammographj had been normal. Five months 
after open biopsy, Lhe palient (a pathologist). 
opted for bilateral masieciomy. Sections of the 
n-iastectolny showed ADH, rriultifocal ductal 
carcinoma in-sir14 (DCIS), ALH and definite 
evidence of lobular carcinoma in-situ (LCIS) 
with pagetoid spread of Iobular carcinolna into 
the ducts. 

The histological spectrum or  changes seen in 
PDWA is given in Table 2. Ductal epithelial 
hyperplasia was usually mild or moderate. CO- 
luinnar alteration of the lobules was associated 
with epithelial hyperplasia in 26 cases and was 
thc only change in two cases. Half of the cases 
showed microcysts with apocrine cl-iange. 

In cases with ductal epithelial hypcrplasia, the 
cyfological smears showcd varying degrees of 
cellularitj~ consisting of cli~stcrs of predomi- 
nanrly monomorphic epithclial cclls (Fig. 2). In 
3 out of 4 cases of PDWA with florid hyperplasia 
and the case of ADI I and ALII, the cellularity of 
smears prepared from the quadrant biopsied was 
high. In 4 out of 9 cases of cribrifonn PDWA, 
thc crihriform pattern could be r n d e  out in 
somc of the cell clusters (Fig. 3). Fourteen pcr 
ccnt of cases with rnicrocysts showed apocrine 
cclls in the cytological smears. Smears from 
cases wilh luhular hyperplasia, including ALH, 
showed, on retrospective analysis, cunfigura- 
1io11s of cells that resembled filled up lobular 
unirs (Fig. 4). Smears from cascs of ADH 
showed features similar to  smears from cases 
with PDWA (Fig. S ) ,  but focal pleomorphism of 
a mild degree was present in 2 of these 4 cases. 
Focal pleomorphisrn was, however, also present 
in smears from 6 cases of PDWA. Srnears from 

TARLE 2: Histological spectrum uf 40 cases 
of proliferative breast disease 
without atypia 

T-Iis~ological feature No. (3;) 

I3uctal epithelial hyperplasia: 
mild 22 (55) 
moderate 14 (35) 
florid 4 (10) 

Lobular hyperplasia 4 (10) 
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FIG. 1: Clu5ter of rnonomorph~c e p ~ r h r l ~ ~ i l  cells, 
some with cytoplasm~c vacuolation. MGG 
X400 

FIG. 3: Cluster of cell\ \ \ I I I I  ,I \i~ggestion of 
cribriform pattern. MGG X400 

FIG. 2: Cohesive cluster of monomorphic epithelial 
cells in cases with epithelial hyperplasia. 
MGG X400 

FIG. 5 :  Monomorphic epithelial cells in clusters in 
ADH. MGG X400 

FIG. 4: Cell configurations suggestive of filled up FIG. 6: Small cell groupings. with attempted acinar 
and expanded lobular units. MGG X300 pattern, in sclerosinp adenosis. MGG X300 
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the case with sclerosing adenosis showed small intracytoplasmic lumina in smears from ALH & 
collections of five to ten cells, sometimes in LCIS. We found intracytoplasmic vacuoles not 
acinar pattern (Fig. 6), but this was a feature only in ALH but also in all four cases with 
noted on retrospective analysis. lobular hyperplasia and many cases of PDWA. 

We have also found this feature in many 
DISCUSSION fibroadenomas (under publication) and, like Shu 

Mammography has been useful in the detection 
of significant numbers of clinically occult can- 
cers, and needleI9 and hooked wirez0 combina- 
tions, stereotaxic needle b i o p ~ i e s ~ l - ~ ~  and radio- 
graphically guided FNA ~ y t o l o g y ~ ~ - ~ ~  have been 
found to help in accurate localisation of these 
lesions. The mammographic features in epithe- 
lial proliferative lesions (many of which may be 
n~npalpable"~ '~)  may at times suggest malig- 
n a n ~ y . ~ ~  The histopathological terminology for 
benign breast disease has undergone drastic 
changes over the years.2.7.8.".28.29 M ost trouble- 
some at all times has been the interpretation and 
significance of epitheliosis. Page and Ander- 
son8 stressed on the distinction of epithelial 
proliferations that carry a significantly increased 
risk of subsequent cancer from those that do not, 
labelling the former as ADH and ALH and the 
latter as PDWA. FNA ~ y t o l o g y ~ ~ ~ ~ ~  is widely used 
in the investigation of palpable breast lumps and 
enables distinction of benign from malignant 
lumps in the majority of cases. Cytological 
descriptions of nonpalpable breast lesions are 
few.27.39 Salhany and Page,39 in a retrospective 

analysis of histologically proven cases of ALH, 
LCIS and infiltrating lobular carcinoma, found 
it difficult to distinguish ALH cytologically from 
LCIS. The cytological distinction of PDWA 
from ADH and lobular hyperplasia from ALH 
would understandably be more difficult. In the 
present study, cytological screening has been 
used as an alternative to mammography, and it 
enabled the detection of epithelial proliferative 
disease in 44/78 women (56.4%). In the re- 
maining 34 patients, either there was no prolif- 
erative disease, or the FNA sample could have 
been inadequate. On cytological basis, the area 
for open biopsy was roughly mapped out and 
four atypical proliferative lesions could be di- 
agnosed. Bibbo et performing stereotaxic 
FNA of clinically occult breast lesions, used 
cytological grading to diagnose atypical ductal 
hyperplasia. We did not find it possible to 
distinguish PDWA from ADH on cytological 
basis. Since the diagnosis of ADH today rests 
more heavily on pattern criteria3" than on cel- 
lular atypia, this is to be expected. 

Salhany and Page36,39 described prominent 
intracytoplasmic vacuolation and 

et we are of the opinion that this feature is 
merely an indicator of a lobular origin for the 
cells. This type of vacuolization pattern char- 
acteristically affects cells in the periphery of the 
clusters and these vacuoles often coalesce at the 
periphery, sometimes overlapping or indenting 
the nucleus. These cells however, retain their 
normal size and shape and do not appear bloated 
up with secretory material. We did not observe 
intracytoplasmic lumina in any of our cases. 
Salhany and Page19 did not comment on these 
vacuolations with regard to benign proliferations 
other than ALH and ADH. Additional features 
of interest in our cases of lobular hyperplasia 
and ALH were the configurations of cells 
simulating filled up lobular units. This has been 
described by Finley et alin in breast masses in 
pregnant and lactating women. They described 
them as "microtissue fragments with expanded 
and cellular lobules." We have also seen these 
configurations of cells in LCIS (under publica- 
tion) and believe that this feature can be expected 
in physiological and pathological conditions in 
which the terminal ductular lobular unit (TDLU) 
fills up with cells, such as lobular hyperplasia, 
pregnancy, lactation, lactating adenoma and 
ALH. Since in-situ lobular proliferations rarely 
show cellular atypia," the cytological distinc- 
tion of ALH from other lobular proliferations 
would be difficult. 

Although it has not been possible to cytologi- 
cally distinguish ALH and ADH from PDWA, 
four quadrant FNA has been of great value in 
this group of women in identifying the presence 
and extent of epithelial proliferation and conse- 
quently in determining the area for biopsy. 
LCIS" (and therefore also ALH) is often bilat- 
eral and multicentric and cytology was advan- 
tageous in the patient who was cytologically 
diagnosed as bilateral BPL-U, and who, within 
five months, was shown to have ALH, ADH, 
and bilateral multifocal DCIS and LCIS. It is 
possible that she may have had DCIS and LCIS 
at the time of FNA. While the former could 
have been missed due to sampling error, the 
latter possibly merged into the 
cytomorphological spectrum of other lobular 
proliferations. At the time of our study, Ward et 
alZ3 were also performing four quadrant FNA 
cytology of women at high risk for breast cancer 
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and were able to detect proliferative breast dis- 
ease in 39% of their 52 cases, all of which were 
clinically and mammographically normal. Us- 
ing Bibbo et al's4 cytological criteria, they also 
graded the hyperplasia, but their cases lacked 
histological confirmation. 

The main drawback of the present study re- 
mains that, without accurate radiographic needle 
localisation of both the FNA and the subsequent 
biopsy, it is not possible to know whether the 
exact area was sampled with both procedures. 
This facility, however, was unavailable to us. 
While a positive cytology can be taken as in- 
dicating proliferative disease, a negative cytol- 
ogy cannot rule out proliferation and some of 
the 34 cases where only fat cells were seen could 
be examples of inadequate FNA. 

It is unlikely that the procedure tried by us 
will be used in developed countries where ra- 
diological localizing procedures have been 
greatly refined. Our idea, however, is to show 
the scope of cytology in the detection of pro- 
liferative lesions (some of which may be missed 
on mammography as noted by Ward et alZ3 and 
as seen in one of our cases). Being an extremely 
cost effective diagnostic procedure its possible 
value as a primary diagnostic modality can also 
be considered in less developed countries for the 
screening of symptomatic women without 
definite breast lumps. 

REFERENCES 

l .  Ashikari R, Huvos AG, Snyder RE, et al. A 
clinicopathologic study of atypical lesions of the 
breast. Cancer 1974: 33: 310-17. 

2. Dupont W, Page DL. Risk factors for breast cancer 
in women with proliferative breast disease. New 
Eng J Med 1985; 312: 146-51. 

3. Kodlin D, Winger E, Morgenstern N,  Chen V. 
Chronic mastopathy and breast cancer - a follow up 
study. Cancer 1977; 39: 2603-7. 

4. Moskowitz M, Gartside P, Wirman JA, McLaughlin 
C. Proliferative disorders of the breast as risk 
factors for breast cancer in a self selected screened 
population: pathologic markers. Radiology 1980; 
134: 289-91. 

5. Page DL, Zwaag RV, Rogers LW, Williams LT, 
Walker WE, Hartmann WH. Relation between 
component parts of fibrocystic disease complex 
and breast cancer. JNCI 1978; 61: 1055-63. 

6. Page DL, Dupont WD, Rogers LW, Rados MS. 
Atypical hyperplastic lesions of the female breast. 
Cancer 1985; 55: 2698-708. 

7. Page DL. Cancer risk assessment in benign breast 
biopsies. Human Pathol 1986; 17: 871-4. 

8. Page DL, Anderson TJ. Diagnostic histopathology 
of the breast. Edinburgh: Churchill Livingstone, 
1987. 

Page DL, Dupont WD, Rogers LW. Ductal in- 
volvement by cells of atypical lobular hyperplasia 
in the breast. A long term follow-up study of 
cancer risk. Hum Pathol 1988; 19: 201-7. 
Wallgren A, Silfversward C, Eklund G. Prognostic 
factors in mammary carcinoma. Acta Radiol 1976; 
15: 1-16. 
Haagensen CD, Bodian C, Haagensen D, Jr. Breast 
carcinoma - risk and detection. Philadelphia: WB 
Saunders, 198 1. 
Barnard NJ, George BD, Tucker AK, Gilmore 
OJA. Histopathology of benign breast lesions 
identified by mammography. J Clin Pathol 1988; 
41: 26-30. 
Bland KI, Kuhns JG, Buchanan JB, et al. A 
clinicopathologic correlation of mammographic 
parenchyma1 patterns and associated risk factors 
for human mammary carcinoma. Ann Surg 1982; 
195: 582-92. 
Bright RA, Morrison AS, Brisson J, et al. Rela- 
tionship between mammographic and histologic 
features of breast tissue in women with benign 
biopsies. Cancer 1988; 61: 266-7 1. 
Egan RL. Experience with mammography in a 
tumor institution. Radiology 1960; 75: 894-900. 
Frank HA, Hall FM, Steer ML. Pre-operative 
localization of nonpalpable breast lesions demon- 
strated by mammography. N Engl J Med 1976; 
296: 259-60. 
Forrest AP, Aitken RJ. Mammography screening 
for breast cancer. Ann Rev Med 1990; 41: 117-32. 
Moskowitz M, Gartside P, McLaughlin C. 
Mammographic patterns as markers for high risk 
benign breast disease and incident cancers. Radi- 
ology 1990; 134: 293-5. 
Bigelow R, Smith R, Wilson GS, Goodman P. 
Needle localization of nonpalpable breast masses. 
Arch Surg 1985; 120: 565-9. 
Gisvold JJ, Martin JK. Prebiopsy localization of 
nonpalpable breast lesions. AJR 1984; 143: 477- 
- .  
XI. 
Fajardo LL, Davis JR, Wiens JL, Trego DC. 
Mammography guided stereotaxic fine needle aspi- 
ration cytology of nonpalpable breast lesions: pro- 
spective comparison with surgical biopsy results. 
AJR 1990; 155: 977-81. 
Lofgren M, Anderson I, Lindholm K. Stereotactic 
fine needle aspiration for cytologic diagnosis of 
nonpalpable breast lesions. AJR 1990; 154: 1 191- 
5. 

23. Ward JH, Marshal1 CJ, Schumann GB, er al. De- 
tection of proliferative breast disease by four quad- 
rant needle aspiration. J Natl Cancer Inst 1990; 82: 
964-6. 

24. Helvie MA,Baker DE, Adler DD, Anderson I, 
Naylor B, Buck-walter KA. Radiographically 
guided fine needle aspiration of nonpalpable breast 
lesions. Radiology 1990; 174: 657-61. 

25. Howell LP, Lindfors KK, Russell LA. Cytologic 
interpretation of fine needle aspiration biopsies 
from clinically occult breast masses. Diagn 
Cytopathol 1991; 7: 235-8. 

26. Massood S, Frykberg ER, McLellan GL, Scalapino 
MC, Mitchum DG, Bullard JB. Prospective evalu- 



Malaysian J Pathol December l993 

ation of radiologically detected fine needle aspira- 
tion biopsy of nonpalpable breast lesions. Cancer 
1990; 66: 1480-7. 

27. Bibbo M, Scheiber M, Cajulis R, Keebler CM, 
Wied GL, Dowlatshahi K. Stereotaxic fine needle 
aspiration cytology of clinically occult malignant 
and premalignant breast lesions. Acta Cytol 1988; 
32: 193-201. 

28. Azzopardi JG. Problems in breast pathology. In: 
Bennington JL, ed. London: WB Saunders, 1979. 

29. Page DL, Dupont WD. Histopathologic risk factors 
for breast cancer in women with benign breast 
disease. Semin Surg Oncol 1988; 4: 213-7. 

30. Finley JL, Silverman JF, Lannin DR. Fine needle 
aspiration cytology of breast masses in pregnant 
and lactating women. Diagn Cytopathol 1989; 5: 
255-9. 

3 1. Kline TS, Joshi L, Neal HS. Fine needle aspiration 
of the breast - diagnosis and pitfalls - a review of 
3545 cases. Cancer 1979; 44: 1458-64. 

32. Kreuzer G. Aspiration biopsy cytology in prolif- 
erative benign mammary dysplasia. Acta Cytol 
1978; 22: 128-32. 

33. Linsk J, Freuzer G, Zajicek J. Cytologic diagnosis 
of mammary tumours from aspiration biopsy smears. 
Acta Cytol 1972; 16: 130-8. 

34. Oertel YC. Fine needle aspiration of the breast. 
Boston: Butterworths, 1987. 

35. Simi V, Moretti D, Iacconi P, et al. Fine needle 
aspiration cytopathology of phylloides tumor. Dif- 
ferential diagnosis with fibroadenoma. Acta Cytol 
1988; 32: 63-6. 

36. Stanley MW, Tani EM, Rutqvist LE, Skoog L. 
Cystosarcoma phylloides of the breast. A 
cytopathologic study of 23 cases. Diagn Cytopathol 
1989; 5: 29-34. 

37. Wilkinson EJ, Bland KI. Techniques and results of 
aspiration cytology for diagnosis of benign and 
malignant diseases of the breast. Surg Clin North 
Am 1990; 22: 470-5. 

38. Wilson SL, Ehrmann RL. The cytologic diagnosis 
of breast aspirations. Acta Cytol 1978; 22: 470-5. 

39. Salhany KE, Page DL. Fine needle aspiration of 
mammary lobular carcinoma-in-situ and atypical 
lobular hyperplasia. Am J Clin Pathol 1989; 92: 
22-5. 

40. Shu YJ, Spieler P, Gloor FJ, Ikle FA. The 
cytopathology of breast cancer (Vo1.2). The 
People's Medical Publishing House, Beijing & 
Cancer Society of Switzerland, St. Gallen - 
Appenzell, 1988. 


