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Fine needle aspiration of breast masses: an analysis of
1533 cases in private practice

GPS Yeoh, KW Chan

The diagnostic efficacy of fine needle aspiration cytology of breast masses and the causes for unsatisfactory
specimens in private practices were investigated in Hong Kong. All specimens that were submitted to the
histopathology unit at the Canossa Hospital between 1 January 1996 and 30 April 1997 formed the basis
of this report. A total of 1533 specimens were received from 1447 patients; 274 (17.8%) cases were
unsatisfactory for assessment, 1080 (70.4%) were benign, 51 (3.3%) atypical, 19 (1.2%) suspicious, and
67 (4.4%) malignant. The specimens were submitted by 105 doctors, who each performed between 1 and
561 smears. The proportion of unsatisfactory samples was high for doctors who performed an occasional
fine needle aspiration (48%; overall mean, 25%). Histological correlation was available in 165 cases. The
overall sensitivity was 79%, specificity 98%, positive predictive value (including the ‘suspicious’ category)
92%, and negative predictive value 94%. Two false positive cases that were reported as suspicious were
found to be fibroadenomata following subsequent excision biopsy. No adverse clinical outcomes were
recorded for the false positive cases. There were six false negative cases (reported as a cyst in one case,
benign in two cases, and atypical in three cases). The results compared favourably with published data
and affirmed the effectiveness of the test in private practice.

HKMJ 1998;4:283-7

Key words: Biopsy, needle; Breast neoplasms/diagnosis; Breast neoplasms/pathology; Medical audit; Sensitivity and
specificity; Predictive value of tests

Introduction Materials and methods

Fine needle aspiration (FNA) cytology has beeAll FNAs were performed by clinicians and radio-
widely used for the diagnosis of palpable breast masskxgyists in private practice and were submitted to our
The technique involves the insertion of a fine needlaboratory for interpretation. All cases of breast
(between 21 and 25 gauge) into a lesion and ti&Athat were submitted between 1 January 1996 and
extraction of a small sample of cellular material whicB0O April 1997 were reviewed. As the FNAs were
is smeared onto glass slides. The cells are stained gedformed by clinicians in different surgeries, the
examined morphologically by cytopathologists. Finéechnique used in each individual case was not known.
needle aspiration is simple, fast, and can be performkds routine practice, however, to use 22 to 23 gauge
as an office procedure, since it requires no speciaedles that are attached to 10 mL syringes. The needle
equipment, causes minimal morbidity, and has high placed within the lesion and a vacuum is applied by
patient acceptancé.Most reports about the accuracygently withdrawing the plunger of the syringe. The
of FNA techniques are from tertiary institutions anaeedle is moved back and forth within the lesion and
specialised breast clinics. We carried out an audit tife negative pressure is released prior to withdrawing
our breast FNA data to determine the accuracy of tilee needle. Some clinicians prefer to perform the
technique in private practice in Hong Kong and as girocedure without suction; instead, they rely on the
internal quality assurance exercise for our laboratorgapillary action of the needle to draw cellular material
into the barrel of the needle. Samples are usually
smeared onto glass slides; slides can be fixed

Histopathology Unit, Canossa Hospital, 1 Old Peak Road, Hong

Kong immediately with cytology fixative (Surgipath Medical
S\S’VSCLZ%“'FFF?(?PPQEFE&QX' '\}'?Sg;ﬁ';gy) Industries, Richmond, lllinois, USA) or left to dry. The

‘ ‘ o) wet-fixed smears are stained with Papanicolaou stain
Correspondence to: Dr GPS Yeoh while the air-dried smears are stained with ‘Diff-Quik’
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(Dade Diagnostic, Aguada, Puerto Rico). Some radi®esults
logists routinely rinse needles in buffered normal saline
(0.9% sodium chloride; B Braun Pharmaceutical) total of 1533 FNAs from 1447 patients were sub-
Penang, Malaysia) after the smears have been madeitted during the study period. Six of the patients were
male. No age was given in the case reports of 106
Cell blocks are made from the needle rinses ffatients. The ages of the remainder varied from 14 to
particulate material is present: such samples accounsdyears and the mean age was 38.6 years (standard
for less than 1% of all cases in this study. Alternativelgeviation, 9.8 years). Eighty patients had two FNAs
cytospin slides are prepared from the needle rinsesiid three patients had three FNAs.
no particulate matter is present. Most of the FNAs that
were performed by radiologists in this study were from The smears were referred by 105 doctors. The
palpable lumps; occasionally, the FNAs are performédentity of the referring doctors was not recorded in
using ultrasound guidance. eight cases. The number of FNAs submitted and the
number of doctors are tabulated in Table 1. The
No stereotactic biopsies were performed. Thgercentage of unsatisfactory aspirates (excluding cysts)
number of smears submitted varied from one smeant@s related to the experience of the aspirator. Doctors
more than 10 smears per patient; the average numimio performed the least number of smears submitted
was about two smears per patient. The larger numbéhne highest proportion of unsatisfactory specimens.
of smears for some patients were usually submittéd doctors performed more aspirates, the percentage
by surgeons and radiologists. All the smears werd unsatisfactory aspirates declined (Table 2). The
screened and interpreted by two pathologists. The FN&erall proportion of samples that were unsatisfactory
reports were classified into six groups: unsatisfactor§25%) was higher than most reports in the literature
benign, atypical, suspicious, malignant, and ‘othersand may be partly explained by the large number of
Poorly prepared smears that had smearing artefactgloctors performing a small number of FNAs. Most of
air drying, or that were bloody or thick were considereithe reported series were from specialist FNA clinics
unsatisfactory for cytological assessment. In addition,
smears that were technically well prepared but th‘ﬁ;ble 1. Number of referring doctors and the number
contained fewer than six clusters of at least 10 epithelidlsamples submitted

cells each were considered unsatisfactory. Sme .
- . . . . o. of samples No. of doctors
were classified as benign if they contained cohesi
clusters of epithelial cells, scattered myoepithelial cells, 1 34*
and a background of bare nuclei. Atypical smeafs g 12
usually contained scant atypical epithelial cells that 4 7
had nuclear enlargement or hyperchromatism, against 5 2
a background of benign epithelial material. Suspicioys ? é
smears were usually highly cellular and contained 8 3
atypical cells that were suggestive of but ambiguous 9 2
for malignancy. Some smears showed features |of ﬂ 1
more than one category, and scant bare nuclei were 12 1
often noted in the background of these atypical smears, 13 2
which were also classified as suspicious. Malignant 14 3
smears were those containing abnormal cells—an E i
unequivocal feature of malignancy. The malignant 20 1
cases were usually highly cellular and showed loss|of 23 1
cellular cohesion, and abnormal dissociated individugal gg i
cells with intact cytoplasm were scattered in the 36 1
background. The number of cases in each diagnostic gi 1
group was tabulated. 13 1
216 1
The surgical pathology of breast biopsies and 561 1
mastectomies during the same period were alsopyg 1533 105

reviewed. Corresponding cases of FNA and histology o - A

: - Doctors for eight samples that were submitted by different
W_ere tabulated and_ slides of the cases of maJBEoratories (and thus likely to be performed by eight different
discrepancy were reviewed. doctors) were unidentified
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Table 2. Proportion of samples submitted that were Table 3. Diagnostic categories of all fine needle
unsatisfactory aspiration samples
No. of samples Proportion unsatisfactory (%) Diagnostic category No. of samples (%)
<8 45 Unsatisfactory 274 (17.87)
:%g gg Benign
<64 37 benign 531 (34.64)
<128 29 cyst 459 (29.94)
~200 2 fibroadenoma 90 (5.87)
Overall 25 Atypical 51 (3.32)
Suspicious 19 (1.24)
in tertiary institutions or were performed by pathg- Malignant 67 (4.37)
logists with on-the-spot assessment of specimenothers
quality. cystosarcoma 1(0.07)
inflammatory 35 (2.28)
mucocele 3(0.20)
Cys_ts were more commonly_ encountered by genefal  \ymph node 2 (0.13)
practitioners and gynaecologists than surgeons who lipoma 1 (0.07)
specialised in breast surgery (58% of all FNAs far Total 1533
those performing less than 15 smears, compared with

22% for those who performed more than 15 FNAskuspicious or malignant were considered ‘positive’.
Conversely, tumours such as fibroadenomata (8%) adding these criteria, there were two false positive cases
carcinoma (5%) were more likely to be encountereith the suspicious category; these were actually
in the smears provided by breast surgeons; corrdibroadenomata, one case of which had atypical ductal
ponding figures were <1% and 2% for smearByperplasia. There were six false negative cases (one
submitted by other clinicians. The diagnostic categorieyst, two benign smears, and three atypical FNA
of all 1533 cases of FNA are shown in Table 3. reports). Unsatisfactory specimens and six cases in the
‘others’ category (Table 4) were excluded from the
During the study period, 1248 breast biopsies weoalculation. The aggregated results are shown in
reported. There were 165 matching cases. THable 5. The sensitivity, specificity, positive predictive
cytohistological correlation of the 165 cases is showralue, and negative predictive values were calculated
in Table 4. For the purpose of statistical analysi&irom this information. The positive predictive value
FNAs that were reported as benign or atypical wefer cases diagnosed as malignant were 100%, 66.6%
considered ‘negative’ and smears that were reportémt suspicious cases, and 16.6% for atypical cases.

Table 4. Cytohistological correlation of fine needle aspirations of the breast

Histology
ENA* Fcct Hyperplasia, FA¥ ADHS Carcinoma Other Total
papilloma
Unsatisfactory 12 4 7 - 6 Siliconoma (1) 30
Benign
benign 17 6 27 2 2 - 54
cyst 12 3 - 2 1 Inflammatory (1) 19
FA 1 - 13 - - - 14
Atypical 3 4 6 1 3 Haematoma(1) 18
Suspicious - - 1 1 4 - 6
Malignant - - - - 19 - 19
Others
cp - - - - - CP(1) 1
inflammatory - - - - - Inflammatory (2) 2
mucocele - - - 1 - Mucocele (1) 2
Total 45 17 54 7 35 7 165

*FENA fine needle aspiration

TFce fibrocystic change

TEA fibroadenoma

§ ADH atypical ductal hyperplasia
P cystosarcoma phyllodes
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Table 5. Summary of statistical analyses

Histology
FNA* Benign Carcinoma
Benign/atypia 97 (TN 6 (FN¥)
Suspicious/malignant 2 (FPY) 23(TPY

*FENA fine needle aspiration
TIN  true negati
gative
TEN  false negative
SEP false positive
Lrp true positive

Sensitivity = (TPx100) / (TP+FN) = 79%
Specificity = (TNx100) / (TN+FP) = 98%
Positive predictive value = (TPx100) / (TP+FP) = 92%

neither positive nor negative but indicate to clinicians
the requirement for formal surgical excision of the
breast mass. The various categories are useful, because
they convey an increasing probability of malignancy,
as illustrated in our series by the increasing positive
predictive values of 16.6%, 66.6%, and 100% for atypical,
suspicious, and malignant cases, respectively. We have
elected to include suspicious cases with the malignant
cases, and atypical cases with the benign cases in our
analyses. Our statistical parameters are similar to those
reported in the literature (sensitivity, 0.48-0.94; specificity,
0.35-0.98; positive predictive value, 0.995-1.00; negative
predictive value, 0.51-0.9F3.

Negative predictive value = (TNx100) / (TN+FN) = 94%

False negative diagnoses

False negative diagnosis may be due to technical
failure, misdiagnosis, or the presence of mixed benign
Unsatisfactory specimens and malignant cytological featuré€Examples of

As expected, the proportion of FNAs that weréechnical failure include acellular or insufficient
unsatisfactory was higher for doctors who performeekllular material, heavily bloodstained smears, partial
an occasional FNA (45%) than it was for surgeons withir-drying, and smearing artefact resulting in cell
a special interest in breast surgery (22%). The overdikruption. It has been shown that some unsatisfactory
proportion of FNAs that were unsatisfactory in thigspirates are due to the histological stage and type of
report was 25%, which is within the range reportedarcinomé&:® The false negative cases in our series
in the literature (0%-4296)The importance of the were as follows: six cases that were reported as
aspirator’s experience, and the influence of unsatignsatisfactory due to insufficient cellular material, one
factory aspirates on patients’ clinical management hatieavily bloodstained smear that had mixed cyto-
been previously documenté®l.The percentage of logical features, which was reported as a cyst, two
unsatisfactory samples is lower in specialist breastisdiagnoses due to well-differentiated tumours in the
clinics and where cytologists perform FNAthan whehenign category, and three cases that were reported as
samples are mailed to a laboratory for interpretaticatypical (Table 4).

by external physiciarfsA non-diagnostic aspirate,

however, is not without value when it is taken from a Review of the false-negative cystic lesion revealed
clinically benign breast ‘thickening’ and when theone small cluster of degenerated atypical cells against
surgeons want to exclude occult malignancy. Many @fbackground of lysed blood, macrophages, and cellular
these smears are poorly cellular or acellular, althouglebris. The abnormal cells had a high nuclear to
we have encountered a case of unsuspected lobulgioplasm ratio and hyperchromatic nuclei. Histo-
carcinoma where the clinical impression wa#togical examination showed a well-differentiated,
‘thickening’. Unsatisfactory specimens should beartly intracystic carcinoma that had focal areas of
evaluated in conjunction with clinical and imagingnvasion. The tumour cells were bland and well
appearances. To highlight the importance of triplgifferentiated. The three cases that were reported as
diagnosis, six of the unsatisfactory samples in oatypical were poorly cellular and would have been
series were in fact carcinomas, as shown by subsequeassified as unsatisfactory, were it not for the presence
biopsy. of a few cytologically abnormal cells.

Discussion

Statistical analyses The two false negative misdiagnoses were reported
Although there are many reports of the statisticas benign—one was an invasive lobular carcinoma and
analyses of breast FNAs, it is often difficult to makéhe other was a well-differentiated carcinoma in situ
direct comparison because the methods of analygbat was composed of small well-differentiated ductal
vary considerably. Some reports include cysts arlls; focal invasion was visible in the latter case.
unsatisfactory specimens in their calculatibihie Review of the smears from the lobular carcinoma
management of atypical and suspicious cases aBwwed scant abnormal, dissociated cells that had intact
varies, which reflects the arbitrary categorization of @ytoplasm and nuclear atypia, against a background
biological continuum. In practice, such reports aref benign clusters of epithelial and myoepithelial
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