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ABSTRACT: From November 1981 to the end of August 1984, 456 patients 
with breast lesions underwent aspiration biopsy cytology (A.B.C.). This study 
includes 109 for whom the diagnosis was histologically confirmed at surgical 
biopsy. Seventy-five lesions were histologically proven to be malignant  and 34 
were benign. The accuracy of diagnoses with A.B.C. was; true positive 86.7 
per cent (65/75) of the time, true negative 82.6 per cent (28/34) of the time, 
false negative 5.3 per cent (4/75) of the time and false positive 5.7 per cent 
(2/34) of the time. Unsatisfactory or inadequate aspirated tissue made 
A.B.C. diagnosis difficult in 5.5 per cent (6/109) of the cases. Three out of 7 
with malignant tumors, who were wrongly diagnosed as benign by A.B.C., 
had tumors with a diameter of 1.0 cm or less. Two benign cases which were 
falsely diagnosed as malignant also had small tumors about 1.0 cm in dia- 
meter. Although A.B.C. is more reliable than other conventional supple- 
mentary diagnostic techniques (mammography,  ultrasonography, etc.), it is 
important to carefully follow clinically questionable cases which appear  nega- 
tive, using A.B.C.. 
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INTRODUCTION 

Supplementary  diagnostic techniques for 
breast cancer include mammography,  ultra- 
sonography, thermography and various 
tumor markers. The combined use of such 
techniques results in a considerably high rate 
of accurate diagnoses. 1-3 Aspiration biopsy 
cytology (A.B.C.) is useful as a diagnostic 
technique only for areas which the aspiration 
needle can reach. Negative or non-diagnos- 
able cases should be carefully followed. 3-~ 
This study was conducted to elucidate the 

The Second Department of Surgery, Hiroshima 
University School of Medicine, Hiroshima, Japan 

Reprint requests to: Tsuyoshi Kataoka, The 
Second Department of Surgery, Hiroshima Uni- 
versity School of Medicine, 1-2-3 Kasumi, 
Minami-ku, Hiroshima 734,Japan 

causes of erroneous A.B.C. diagnoses with the 
ultimate aim of obtaining an accurate diag- 
nosis. 

MATERIALS AND METHODS 

Technique of aspiration biopsy cytology 
A detailed description of the materials and 

methods used was reported by Linsk and 
Franz6n. s Briefly, a 10 ml disposable Cathelin 
syringe with a small gauge needle (usually 23 
gauge) was attached to a pistol typed syringe 
holder (Cameco, Sweden). An aspiration 
biopsy was taken and a smear was made of the 
sample. The smear was stained utilizing the 
May-Grfinwald-Giemsa (MGG). 

Clinical materials 
We studied patients whose chief complaint 

was either breast tumor or induration at the 
first visit to our clinic, during the period from 
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November  1981 to the end of August  1984. In  
addition, several patients with non-palpable 
tumors but who had  needle biopsies of micro- 
calcification sites that  had  been revealed by 
xe romammography  were included in the 
study. Those who had undergone  smear cytol- 
ogy of  nipple discharge were excluded. Those 
for whom the diagnosis was made  at the time 
of  re-examination through A.B.C. (Re- 
A.B.C.)  were included in the re-A.B.C. 
group.  

The  General Rules for Clinical and Patho- 
logical Records of  Mammary  Cancer, deter- 
mined by the Japan  Mammary  Cancer Society 
were used for the classification of  histological 
type and location of  the tumor.9 Those with 
mal ignant  tumors in which the cytological 
diagnoses were consistent with the histological 
findings were classified as true positives. True  
negatives were those confirmed as having 
benign tumors. Cases in which the cytologic 
and histologic diagnoses were inconsistent 
were divided into false negative (when falsely 
diagnosed cytologically as benign tumors) and 
false positive (when erroneously diagnosed as 
mal ignant  tumors) groups. A.B.C.  was per- 
formed 525 times in 456 patients including re- 

A.B.C. examination.  Among  them, 109 cases 
were histologically proven by open biopsy. 
The  subjects included 75 with breast cancer, 
all of  whom presented either solid tumor  or 
induration.  Of  these, 3 also had  bloody or 
serous nipple discharge. T u m o r  diameters did 
not  exceed 1.0 cm in 7, 1.1-2.0 cm in 16, 
2.1-3.0 cm in 19, 3 .1-4.0 cm in 14, 4 .1-5.0 
cm in 7 and 5.1 cm or more in 12. In  terms of  
histological type, 6 were classified as having 
non-infil trating carcinoma, 11 as papillo- 
tubular  carcinoma,  32 as medul lary  tubular  
carcinoma,  19 as scirrhous carcinoma,  2 as 
mucinous carcinoma,  2 as medul lary  car- 
c inoma with lymphoid infiltration, 1 as 
lobular carcinoma,  1 as signet-ring cell car- 
c inoma and I as Paget 's disease. 

There  were 34 with benign disease of  which 
2 were cystic and 32 were solid tumors. 
T u m o r  diameter  did not  exceed 1.0 cm in 9, 
1.1-2.0 cm in 12, 2.1-3.0 cm in 10 and 3.1 
cm or more  in 3. Classification by histological 
type resulted in 1 duct-papillomatosis,  10 
fibroadenomas, 15 fibrocystic diseases, 2 duct  
ectasias, 2 sclerosing adenoses, 1 mastiffs, 1 
accessory m a m m a r y  gland and 2 normal  
glands. 

Table 1. Accuracy of Aspiration Biopsy Cytology in 109 Histologically Proven Cases 

Histological Total No. Accuracy of No. of Cases 
Diagnosis of Cases A.B.C. 
Malignant 75 True positive a) 65 (86.7%) 

Suspicious b) 3 ( 4 . 0 % )  
False negative c) 4 ( 5 . 3 % )  
Unsatisfactory d) 3 ( 4 . 0 % )  

Benign 34 True negative e) 28 (82.6 %) 
Falsepositive0 2 ( 5 . 7 % )  
Unsatisfactorya) 3 ( 8 . 8 % )  
Suspicious b) 1 ( 2 . 9 % )  

a) True positive: malignant cases in which cytological diagnoses were consistent with 
histological findings 

b) Suspicious: malignant or benign cases which were diagnosed as suspicious malig- 
nant or benign diseases 

c) False negative: malignant cases which were falsely diagnosed as benign diseases 
d) Unsatisfactory: undiagnosable cases because ofinsufficient aspirant materials 
e) True negative: benign cases in which cytological diagnoses were consistent with 

histological findings 
f) False positive: benign cases which were erroneously diagnosed as malignant dis- 

eases 
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RESULTS 

As shown in  Tab le  1, A.B.C. resulted in 
true positives 86.7 per  cent of the time, false 
negatives 5.3 per cent of the time, false posi- 
tives 5.7 per cent of the t ime and  true nega- 
tives 82.6 per cent of the time. Falsely diag- 

nosed cases at the first A.B .C .  are shown in 
Tab le  2. Particularly, one case of duct-papil-  
lomatosis and  2 cases of sclerosing adenosis 
were all falsely diagnosed. The  total false 
diagnostic rate was as high as 22.9 per  cent 
(25/109), which emphasizes the impor tance  
of re-A.B.C, examinat ion.  The  true diagnost- 
ic rate of A.B.C. was calculated in 75 breast 

Table 2. Rate of Incorrectly Diagnosed Aspiration Biopsy Cytology 

Histological Total No. No. of Incorrectly Error Rate 
Diagnosis of Cases Diagnosed Cases (%) 

Cancer 75 7 9.3 
Duct-papillomatosis 1 1 100 
Fibroadenoma 10 4 40 
Fibrocystic disease 15 8 53.3 
Duct ectasia 2 1 50 
Sclerosing adenosis 2 2 100 
Mastiffs 1 0 0 
Accessory mammary gland 1 0 0 
Normal mammary gland 2 2 100 

Total error rate=22.9 % (25 / 109) 

Table $. Aecuracy of Aspiration Biopsy Cytology Histologically Proven Breast Cancers 

Histological Type Total No, Size of Tumor (cm) 
of Cases -1.0 1.1-2.0 2.1-3.0 3.1-4.0 4.1-5.0 5.1- 

Non-infiltrating ca. a) 6 2/3 b) 2/2 1 / 1 
Papillo-tubular ca. 11 3/3 2/2 0/1 1 /1 4/4 
Medullary tubular ca. 32 1/3 5/5 8/9 8/8 1/1 6/6 
Scirrhous ca. 19 6/6 6/6 1/2 1 / 1 3/4 
Others 7 4/4 1 / 1 1 / 1 1 / 1 

a) ca.=carcinoma 
b) ratio=correctly diagnosed number by A.B.C./total number of A.B.C, 

Table 4. False Negative Cases 

Size of Tumor Location of 
Name Age Sexa) Menopause Diameter (ram) Tumorr Cytology Histology0 

A.K. 37 F Pre. b) 6x10 Lt.a)--C Benign Non-infilt. ca0 
(I --a) 

Y,U. 33 F Pre. 70x70 Lt.--CDABE F.c.d,r Infilt. ca. 
( I I - -a - -3)  

Y.S. 66 M -- 10xl0 Lt . - -E Duct- Infilt. ca. 
papillomatosis ( I I - -a - -2)  

S.K, 25 F Pre. 40x40 Lt.--C F.c.d. Infilt. ca. 
( I I - -a - -1)  

a) F=female, M--male b) Pre.=premenopause c) Location of Tumor and Histology were 
classified according to the General Rules for Clinical and Pathological Records of Mammary 
Cancer 9 d) Lt,--left breast e) F.c.d.=fibrocystic disease f) Non-infilt. ca.=non-infiltrating 
carcinoma 
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Table 5. False Positive Cases 

Size of Tumor Location of 
Name Age Sex Menopause Diameter (ram) Tumor Cytology Histology 

FIS. 39 F Pre. 6x10 Rt. --C Cancer Sclerosing- 
adenosis 

F.K. 41 F Pre. 10x 10 Rt. -- ECD Cancer Duct- 
papillomatosis 

Abbreviations are as described in Table 4. 

Table 6. Cancer not Diagnosed at the First Aspiration Biopsy Cytology 

Size of Tumor Location of First Second 
Name Age Sex Menopause Diameter (ram) Tumor A.B.C. A.B.C. Histology 

M.T. 51 F Pre. less than 10 Lt .--C Cell (_)a) _ Infilt. ca. 
( I I - -a- -2)  

K.W. 43 F Pre. 35x30 Lt. --BD Cell ( -)  Cancer Infilt. ca. 
( I I - -a- -3)  

Y.N. 48 F Pre. 20x30 Lt. --D Cell ( -)  Cancer Infilt. ca. 
( I X - a - 2 )  

a) Cell (-)=inadequate sample aspirated 
Abbreviations are as described in table 4. 

cancer cases according to histological type 
and  tumor  size (Table  3). Seven cases falsely 
diagnosed included 3 out  of 32 (9.3 per cent) 
medul lary  tubu la r  carcinoma,  2 of 19 (10.5 
per cent) scirrhous, 1 of 11 (9.1 per cent) 
papi l lo tubular  and  1 of 6 (16.7 per c e n t ) n o n -  
infil trating. In  7 cases of other types of can- 
cer, cytological diagnoses were consistent with 
the histological diagnoses. The  tumor  sizes of 
these 7 falsely diagnosed cases were as follows: 
no more than  1.0 cm in  3, 2 .1-3.0 cm in 1, 
3 .1-4.0 cm in  2 and  5.1 cm or more  in 1. 

Tab le  4 lists the 4 false negative cases. 
Three  women were premenopausal .  Two had  
tumors of no more than  1.0 em in diameter .  

Cytological diagnoses inc luded fibrocystic dis- 
ease in 2, duct-papil lomatosis in 1 and  a 
benign  lesion in 1. Table  5 shows the 2 false 
positive cases. Both were premenopausal  with 
breast tumors no more than  1.0 cm in dia- 
meter.  Histologically they proved to be 
sclerosing adenosis and  duct-papillomatosis,  
respectively. In  3, the first A.B.C. did not  
yield sufficient mater ia l  to allow for diagnoses 
of the disease (Table  6). Two were diagnosed 
as having cancer after re-A.B.C, examina-  
tion. Histologically, two were proved to be 

Firs t  A .B .C .  
(456) 

Re A . B . C ?  ) 
(60) 

Histology 
(109) 

I Benign 
(350) 

I 
(44) 

(3061(23) t` (2) 

*--'-(4) 
(34) 

(456) 

T , Caneeror Suspieious ca. No diagnosis h~ 
(70) (36) 

)~, (1) 
(75) 

Follow up 
(347) (329) (I8) 

Fig. I. Flow-chart of total patients diag- 
nosed by aspiration biopsy cytology, a) 
Re-A.B.C.--re-aspiration biopsy cytology 
examination, b) No diagnosis=unsatisfac- 
tory or inadequately aspirated cases. 

medul lary  tubu la r  carc inoma and  1 scirrhous 
carcinoma.  

Figure 1 shows a flow chart  of A.B.C. cases. 
Re-A.B.C. examinat ions  were conducted in  
69, inc luding 2 diagnosed as having cancer 
after the 2nd examinat ion.  Three  hundred  
and  twenty-nine A.B.C. ben ign  cases and 18 
A.B.C. non-diagnosed cases are being fol- 
lowed. 
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DISCUSSION 

Mar t in  and  Ellis 10 were the first in 1930, to 
describe aspi ra t ion  biopsy cytology as a diag- 
nostic technique  for breast  cancer .  W e  com- 
pa red  the diagnost ic  rates in cancer  and  
benign disease of the  breast  r epor ted  in 
various papers  (Tables  7 and  8).5,7,11-15 Our  
da ta  on the t rue  positive, false negat ive and  
true negative rates a p p r o x i m a t e  the repor ted  
m e a n  values, while our  false positive and  un- 
sat isfactory rates are slightly above average. 
False positive cases m a y  be a t t r i bu tab le  to 
careless microscopic  examina t ion  of  p r epa ra -  

tions. Retrospectively,  it is a p p a r e n t  t ha t  in- 
correct  diagnoses in 2 false positive cases were 
a t t r ibu tab le  to errors in diagnosis.  I f  we had  
spent  more  t ime to car ry  ou t  a careful  micro-  
scopic examina t ion  with g r adua l l y  increas ing 
magni f ica t ion  rate,  we could  have ru led  out  
cancer .  Since 1 of  the 3 non-d iagnosab le  
A.B.C.  cases had  a m i n i m a l  breas t  cancer ,  
the  aspi ra t ion  site might  deviate  f rom the 
center  of  the  tumor .  T h e  o ther  2 cases in 
whom unsat isfactory A .B .C .  resulted f rom 
technical  e r ror  were d iagnosed  as cancer  at 
the re -A.B.C,  examina t ion .  

Several workers s,13.1s-17 descr ibed the cri- 
ter ia  for classifying ma l ignan t  tumors  after  

Table  7. Accuracy in Diagnosis of Breast Cancer by Aspiration Biopsy Cytology 

Total No. True Positive Suspicious False Negative Unsatisfactory 
Authors 

of Cases (%) (%) (%) (%) 

Kern5 93 74 (79.0) 19 (21.0) -- 
Zajdelaetal7 1745 1539 (88.2) 54 (3 .1 )  63 (3 .6 )  80 (4.6) 
Duguideta l  xl 60 56 (93.4) 2 ( 3 . 3 )  2 (3.3) 
Franzdn and Zajicek~ 873 662 (75.8) 117 (13.4) 94 (10.8) -- 
KlinO3 432 290 (67.1) 98 (22.7) 40 ( 9 . 3 )  4 (0.9) 
Nishizawa et al x4 162 125 (77.2) -- 24 (14.8) -- 
Takedaet  al ~B 71 56 (78.9) 3 ( 4 . 2 )  7 ( 9 . 9 )  5 (7.0) 
Present series 75 65 (86.7) 3 (4 .0 )  4 ( 5 . 3 )  3 (4.0) 

Table  8. Accuracy in Diagnosis of Benign Diseases by Aspiration Biopsy Cytology 

Total No. True Negative Suspicious False Positive Unsatisfactory 
Authors 

of Cases (%) (%) (%) (%) 

Kern s 68 60 (88.2) 8 (11.8) -- --  
Zadjelaet al~ 1027 916 (89.2) 42 (4 .0 )  3 (0.3) 66 (6.4) 
FranzdnandZajicek TM 807 783 (97.0) 23 (2 .9 )  1 (0.1) - -  

K l i n e  is  3809 3681 (96.6) 68 ( 1 . 8 )  - -  6 0  ( 1 . 6 )  

Nishizawa et a114 212 172 (81.1) -- 10 (4.7) -- 
Takedae ta l  x5 75 68 (90.7) 1 (1 .3 )  2 (2.7) 4 (5.3) 
Present series 34 28 (82.6) 1 (2 .9 )  2 (5.7) 3 (8.8) 

Table  9. Cytological Patterns of Malignant Breast Lesions 

1) Biopsy smear contains numerous cells 
2) Multilayered cell clusters are present 
3) Lipid droplets are present in epithelial cells 
4) Glove- and papilla-like structure 
5) Cells tend to scatter 
6) Volume of cytoplasm is abundant and viscous 
7) Smear contains necrotic material 
8) Naked bipolar cells do not appear around the cell clusters 
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A.B.C. .  Our  criteria attaches impor tance  to 
the pat terns listed in Tab le  9. The  absence of 
naked bipolar  cells is par t icular ly  useful for 
making  a diagnosis of cancer.  Even with such 
criteria, incorrectly diagnosed cases occa- 
sionally appear.  Kline et al. is demonstra ted 
that  half  of the false negative cases, part icu-  
larly microphyma tumors less t han  0.8 cm in  
diameter  and  lobular  carc inoma,  were attri- 
butable  to technical errors such as false punc-  
ture and  malaspirat ion.  

Takeda  et a1.15 reported that,  compared to 
other cancers, more negative cases have oc- 
curred in papi l lo- tubular  or scirrhous car- 
cinomas. Zajdela et al. 7 poin ted  out an in- 
crease of negative cases of scirrhous and  well- 
differentiated carcinomas due to poor aspira- 
tion. 

The  7 incorrectly diagnosed cases in  this 
study had common types of cancers, includ- 
ing 6 infi l trating carcinoma cases. There  was 
no significant difference in the erroneous 
diagnostic rate by histologic types. However, 
there was a high correlation between tumor  
size and  the erroneous diagnostic rate for 
tumors less than  1.0 cm in  diameter .  

Only a few reports have described ben ign  
lesions in detail. Duguid  et al. n indica ted  
that  it was sometimes difficult to differentially 
diagnose f ibroadenoma,  sclerosing adenosis 
and  duct ectasia, because most benign  lesions 
were par t  of a complex of several lesions and  
not  easily aspirated. While  efforts are be ing 
made  to identify lesions, inc lud ing  ma l ignan t  
diseases, cytologically, 19 it is difficult at 
present, s,11,13 Generally, it is difficult to 
ob ta in  a sufficient n u m b e r  of cells from 
benign  lesions, and  only a par t  of the lesioned 
area is biopsied. Also, most ben ign  lesions are 
difficult to aspirate correctly because they do 
not  form clear phyma.  

Cases with either false negative or unsatis- 
factory A.B.C. results need careful follow-up. 
Bauermeister 4 and  Kern ~ reported that  find- 
ings such as negative and  norma l  smears were 
not  satisfactory grounds for e l iminat ing  
mal ignancy.  Zajdela et al. 7 also suggested 

that  it was risky to make a diagnosis merely 

et al. Jpn. J. Surg. 
September 1985 

because of the absence of m a l i g n a n t  cells. 
Vorherr 3 noted that  in  20-30 per cent  of epi- 
thelial atypia carcinoma occurred and he 
pointed out the necessity of a careful follow- 
up.  

Pat ient  benefit with little risk of danger  by 
A.B.C. is well demonstrated.  17,20,2t A.B.C. is 

a useful diagnostic examinat ion ,  part icularly 
since it is a simple preoperative diagnostic 
technique.  22,~s It is an  impor tan t  adjunct  to 
other diagnostic procedures such as mammo-  
graphy and  sonography and provides the at- 
t ending  physician with valuable informat ion  
necessary to develop a course of t reatment ,  
Ultimately, the pat ient  is spared unnecessary 
anguish and  anxiety. 

(Received for publ ica t ion  on Jan.  14, 1985) 

References 

1. Kreuzer G, Boquoi E. Aspiration biopsy cytology, 
mammography and clinical exploration: A modern 
set up in diagnosis of tumor of the breast. Acta 
Cytol 1976; 20: 519-323. 

2. Stavri~ GD, Tevc~v DT, Kaftandjiev DR, NovakJJ. 
Aspiration biopsy cytologic method in diagnosis of 
breast lesions: A critical review of 250 cases. Acta 
Cytol 1973; 17: 188-190. 

3. Vorherr H. Breast aspiration biopsy. Am J Obstet 
Gynecol 1984; 148:127 133. 

4. Bauermeister DE. The role and limitations of frozen 
section and needle aspiration biopsy in breast 
cancer diagnosis. Cancer 1980; 46:947 949. 

5. Kern WH. The diagnosis of breast cancer by fine- 
needle aspiration smears. JAMA 1979; 241: 
1125-1127. 

6. Rosen P, Hajdu SI, Robbins GF, Foote FW. Diagno- 
sis of carcinoma of the breast by aspiration biopsy. 
Surg Gyne Obst 1972; 134: 837-838. 

7. Zajdela A, Ghossein NA, Pilleron JP, Ennuyer A. 
The value of aspiration cytology in the diagnosis of 
breast cancer: Experience at the Foundation Curie. 
Cancer 1975; 35: 499-506. 

8. Linsk JA, Franz6n S. Clinical aspiration cytology. 
Philadelphia: JB Lippincott Company, 1983; 
105-138. 

9. Japan Mammary Cancer Society: General Rules for 
Clinical and Pathological Record of Mammary 
Cancer. Tokyo: Kanehara Shuppan, 1982. (in 
Japanese). 

10. Martin HE, Ellis EB. Biopsy by needle puncture and 
aspiration. Ann Surg 1930; 92: 169-181. 



Volume 15 
Number 5 Aspiration biopsy cytology of  the breast 367 

11. Duguid HLD, Wood RAB, Irving AD, Preece PE, 
Cuschieri A. Needle aspiration of the breast with 
immediate reporting of material. Br MedJ  1979; 2: 
185-187. 

12. Franz6n S, Zajicek J. Aspiration biopsy in diagnosis 
of palpable lesions of the breast: Critical review of 
3,479 consecutive biopsies. Acta Radiol 1968; 7: 
241-262. 

13. Kline TS. Handbook of fine needle aspiration biopsy 
cytology. St Louis: The  CV Mosby Company, 1981; 
114 175. 

14. Nishizawa Y, Koyama H, Wada  T, Terasawa T, 
Wada A, Nangumo S, Matsuda M. Needle aspira- 
tion cytology in early diagnosis of breast cancer. J 
Jpn Soc Cancer Ther  1983; 18:661 665. (in Japa- 
nese) 

15. Takeda T, Takaso K, Isono S, Oshiba M, Yoshida 
K, Ishioka K, Sato E. Studies on cytologic charac- 
teristics of m a m m a r y  aspiration smears based on 
histological types. Acta Cytol 1977; 21: 424-428. 

16. Wallgren A, Zajicek J. The prognostic value of the 

aspiration biopsy smear in mammary  carcinoma. 
Acta Cyto11976; 20:479 485. 

17, Wilson SL, Ehrmann  RL. The  cytologic diagnosis of 
breast aspirations. Acta Cytol 1978; 22: 470-475. 

18. Kline TS, Joshi LP, Neal HS, Fine-needle aspiration 
of the breast; Diagnosed and  Pitfalls: A review of 
3,545 cases. Cancer 1979; 44: 1458-1464. 

19. Matsuyama T, Amano  K, Yamane M, Ushio H, 
Nishiki M, Ezaki H. Practice of aspiration biopsy 
cytology in breast cancer. J Hiroshima Med Assoc 
1983; 36: 591-594. (in Japanese) 

20. Berg JW, Robbins GF. A late look at the safety of 
aspiration biopsy. Cancer 1962; 15: 826-827. 

21. Robbins GF, Brothers IIIJH,  Eberhart WF, Quan  s. 
Is aspiration biopsy of breast cancer dangerous to 
the patient? Cancer 1954; 7: 774-778. 

22. Bibbo M, Zuspan FP. Fine-needle aspiration of the 
breast in an obstetrics and gynecology hospital. Am 
J Obstet Gynecol 1975; 122: 525-526. 

23. Kline TS, Neal HS. Needle aspiration of the breast- 
Why bother? Acta Cytol 1976; 20: 324-327. 


