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INTRODUCTION

ABSTRACT

Introduction: Fine-needle aspiration cytology (FNAC) method is safe, reliable and time
saving outdoor procedure with little discomfort to the patient for detecting Carcinoma
breast. The efficacy can further be enhanced when physical breast examination,
mammography and FNAC (the triple test [TT]) are jointly taken into consideration.
Aims and Objectives: The aim was to evaluate the role of TT score (TTS) in palpable
breast masses. Materials and Methods: This prospective study was carried out from
May 2010 to April 2012. In the subjects referred to the Department of Pathology
for FNAC of the breast mass, the TTS was calculated, and histopathological findings
were noted. Results: In the study period TTS score was calculated in 200 cases out of
225 FNAC's of breast. Of 124 benign cases on cytology, only three showed discordant
TTS. Out of 62 malignant cases, 61 showed concordant TTS and one case of mastitis
on histopathology showed TTS of five. Out of all the benign lesions, two cases of
fibrocystic disease and a single case of phylloides tumor gave a TTS =6. These cases
were diagnosed as infiltrating ductal carcinoma and angiosarcoma respectively on
histopathology. Histopathological correlation was possible in only 70 patients. Of these
70, 28 were from the benign category and 42 were from the malignant category. TTS
of =6 has a sensitivity of 97.44%, specificity of 100%. FNAC has a sensitivity of
88.37%, specificity of 96.42%. Conclusions: TT reliably guides evaluation of palpable
breast masses. Histological correlation indicated TTS to be better diagnostic tool than
FNAC alone.

Key words: Carcinoma breast, fine needle aspiration cytology breast, triple test,
triple test score

as FNAC has stood the test of time as a safe, reliable and
time saving outdoor procedure with little discomfort to
the patient.’

Despite breathtaking advances in science and technology,
breast cancer still remains mankind’s one of the most
dreaded maladies."! Timely diagnosis and well planned,
and executed treatment strategy are the cornerstones of
successful management of this entity.”

Self-breast examination or a Clinical breast examination
alone may not be sufficient in identifying potentially
malignant breast lesions. On such occasions X-ray
mammography or Sonomammography can demonstrate
such lesions, which can then be subjected to fine needle
aspiration cytology (FNAC) for pathological confirmation
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X-ray mammographic screening was introduced as a
means to detect small, nonpalpable, asymptomatic breast
carcinomas. Principal X-ray mammographic signs of
breast carcinoma are densities and calcifications. In about
10% of cases, carcinomas are missed by mammography.
The principal causes of these failures are the presence
of surrounding radio dense tissue that obscures the
tumor, the absence of calcification, small size, diffuse
infiltrative pattern with little or no desmoplastic response,
or a location close to chest wall or in periphery of breast.
Sonomammography distinguishes between solid and cystic
lesions and can define more precisely the borders of solid
lesions. Most palpable masses that are not imaged at all by
mammogtaphy atre detectable by ultrasound.!

While traditional diagnostic approach to palpable breast
masses mostly involved direct FNAC of the referred case
without much attention to the clinical or mammography
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diagnosis, the possibility that the diagnostic efficacy
could further be enhanced when physical breast
examination, mammography and FNAC (the triple test
[TT]) are jointly taken into consideration as reported in
other studies.”

Various studies have found nearly 100% diagnostic accuracy
of the TT for palpable breast masses when all three
elements (i.e., physical examination, mammogram and
FNAC) are concordant. A clinician can proceed directly
with definitive therapy without an interventional open
biopsy if all the components of TT are malignant. If all
the components are found to be benign, the patient can
then be safely observed.F®!

In September, 1996, National Cancer Institute sponsored
conference was held for the purpose of defining a uniform
approach to breast fine needle aspiration (FNA) biopsy,
and to address some of the controversies related to breast
FNA, including the use of core biopsies. The conference
recommendations acknowledged the value of the “TT,”
that is, the combination of physical examination, imaging
findings, and cytological examination in the reliable
diagnosis of breast cancer. Consequently, it was suggested
that a recommendation be included in the cytopathology
reports of breast FENAs to support the clinical application
of the “TT.”’Fl

Considering these facts the current study was carried
out with an aim of evaluating the role of TT score
(TTS) in palpable breast masses by calculating the TTS
in FNAC cases; classifying in to benign, malignant and
nonconcordant cases according to TTS, correlation with
histopathology and finding the effectiveness of TTS in
comparison to FNAC alone.

MATERIALS AND METHODS

This prospective study was carried out from May 2010
to April 2012.The subjects concerned included all the
female patients, which were referred to the Department
of Pathology for FNAC of the breast mass.

Females having palpable breast lump and voluntary consent
were included in the study. Patients with hemorrhagic
diathesis, breast mass associated with pregnancy, associated
localized skin infection and patients on oral anticoagulants
were excluded.

The entire procedure was explained to the patient.
Complete clinical history along with mammographic/
sonomammographic findings was noted. Physical
examination of the breast mass by palpation was done.
Finally, the FNAC was done. Air dried smears were fixed

and stained with May Grunwald Giemsa technique. One
smear was fixed with 95% alcohol for a period of 30 min
before drying. Staining was carried out on the alcohol
fixed slides by Papanicolaou stain. FNAC findings were
noted down. Lesion was classified in to inadequate, benign,
atypical, suspicious, and malignant.

The TTS was calculated.P™ It included three main
diagnostic features of the procedure namely physical
examination, mammogtraphy and FNAC. Each component
of TT was assigned 1, 2 or 3 points for a benign, suspicious
or malignant result respectively. TTS is the sum of these
scores. T'TS has a minimum score of 3 (concordant benign)
and a maximum score of 9 (concordant malignant). All
lesions with TTS =<4 are considered benign; all lesions
with TTS 26 are considered malignant. The patients were
followed-up for mastectomy or biopsy. Histopathological
findings were noted. The statistical analyses were done to
find the ability of TTS and FNAC to detect the presence of
malignancy in the breast in comparison to histopathology.
For this sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV) and accuracy/
efficiency were calculated.

RESULTS

In the study period of the present study from May 2010 to
April 2012, 225 FNAC's of breasts were done. TTS score
was calculated in 200 cases.

Table 1 shows the TTS applied to the spectrum of lesions
on cytology. TTS was available for 200 cases. Of the 124
benign lesions on cytology, a TTS score of 3-4 was seen in
117 cases, Out of the total 62 cases labeled as malignant,
61 cases had a TTS score of =6.

The Table 2 correlates TTS with Histopathology. In
the present study though TT was applied to 200 odd
cases, its impact could be evaluated in 70 out of 200
as histopathological correlation was possible in only 70
patients. Out of these 70, 28 were from the benign category
and 42 were from the malignant category. In the present
study, out of the 28 benign cases 24 cases had the TTS of
3-4 and only four had a TTS of 5. Out of the 42 malignant
cases, 38 cases had the T'TS of 26, three had a TTS of 5
and only one had a TTS of 3-4.

The correlation of the benign histopathological lesions
with the TTS pointed that out of the 12 cases of
fibroadenoma, 11 cases (91.66%) had the TTS of 3-4 and
only 1 (8.33%) had a TTS of 5. All 9 cases of fibrocystic
disease that had a TTS showed it to be 3-4. Single case of
duct ectasia and atrophic breast tissue showed a TTS of 5
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each. Out of 5 cases of mastitis, four had TTS of 3-4 and
one case had TTS of 5.

The correlation of the malignant histopathological
lesions with the TTS as seen in present study shows
that out of the 35 cases of infiltrating ductal carcinoma
(IDC) that had a TTS, 31 cases (88.57%) had the TTS
of 26, 3 (8.57%) had a TTS of 5 and only 1 (2.85%)
had a TTS of 3-4. Both cases of lobular carcinoma,
and single case of lymphoma, medullary carcinoma,
angiosarcoma and mucinous carcinoma showed a TTS
of 26 each.

The Statistical analyses showed that a TTS was 100%
sensitive and 97.43% specific in diagnosing benign
lesions. It had a PPV of 96% and a NPV of 97.44% in
diagnosing benign lesions. Similarly, a TTS was 97.44%
sensitive and 100% specific in diagnosing malignant lesions.
Furthermore, it had PPV of 100% and a NPV of 96% in
diagnosing malignant lesion. In the present study, TTS had
an accuracy/efficiency of 98.41%.

The Statistical Analyses of FNAC as a diagnostic test
to detect the presence of malignancy in the breast was
done. FNAC was 88.37% sensitive and 96.42% specific
in diagnosing malignant lesions. Also, FINAC had PPV of
97.43% and a NPV of 84.37% in diagnosing malignant
lesion. In the present study, it had an accuracy/efficiency
of 91.54%.

DISCUSSION

The “TT,” was initially described in the mid-1970s, by
Johansen C. as the evaluation of palpable breast masses
by physical examination, mammography, and FNAC. The
TT has proved a reliable tool for the accurate diagnosis of
palpable breast masses, due to its technical simplicity, and
resulted in substantially reduced expense and morbidity
compared with open surgical biopsy."!

Due to the reduced sensitivity and specificity of lesion
detection by mammography in young women under
40 and the usefulness of sonography in this group
of patients, researchers dealing with women under 40
combined sonography with mammography to the scoring
system and the modified TTS was introduced which is
an integration of clinical breast examination, sonography
and FNA.I"

The TTS reliably guides evaluation and treatment of
breast lesions. Lesions scoring 3 or 4 are always benign.
Lesions with scores 26 are malighant and should be treated
accordingly. Confirmatory biopsy is required only for the
lesions that receive a TTS of 5.1

In the present study, three cytological benign cases were
indicated as malignant by TTS. All three were confirmed
malignant on biopsy. Hence, clinical and mammography
findings may be important in some cases. Proper area might
not have been aspirated in these discordant cases. TTS of
5 indicates suspicious lesions, and they are to be evaluated
by biopsy. All malignant cases on cytology showed TTS of
20, except one case where TTS was 5. So, malignant cases
generally are not missed by TTS.

Two cases of fibrocystic disease and one case of phylloides
tumor showed TTS =6. This indicates discordance and is
possibly due to differences in appearance of different parts
of the lesion on different modalities. As per present study,
all cytological malignant cases showed TTS 20, except one
case of IDC, where TTS was 5.

Histological correlation with TTS showed that in the
present study, out of 28 histological benign cases
24 (85.71%) had concordant TTS (3-4) which correlates
with studies by Ghafouri ez a/!'" 84 (94.38%), Morris
et alP1 152 (92.12%) and Hermansen ef 2/ 231 (73.80%).
None of the benign cases in the present study showed
discordant TTS which correlates with studies by Morris
et al”' and Hermansen e al.;!'"” but the study by Ghafouri
et al'"! showed 2 (2.24%) discordant cases with a T'TS of
206. In the present study, 4 cases (14.28%) had a TTS of 5,
which correlates with Ghafouti ez a/!"" 3 (3.37%), Mortis
et alP 13 (7.87%) and Hermansen ef all'? 82 (26.19%).
Present study suggests that TTS is a very good and reliable
tool for diagnosis of fibrocystic disease. Fibroadenoma,
mastitis and duct ectasia can give TTS of 5, if atypical
cells are seen or clinical examination/mammography
suggests suspicious lesions.

Table 1: Triple test score in spectrum of lesions
on cytology

Cytological TTS 3-4 TTSs TTS 6-9 Total
diagnosis n (%) n (%) n (%) n (%)
Benign 117 (94-35) 4(3.22) 3(2.42) 124 (62)
Atypical 3(50) 2(3333)  1(16.66) 6(3)
Suspicious o (o) 4 (50) 4 (50) 8 (4)
Malignant o (o) 1(1.62) 61 (98.38) 62 (31)
Total 120 (100) 11 (100) 69 (100) 200 (100)

TTS —Triple test score

Table 2: Correlation of TTS with histopathology

Histological TTS 3-4 TTSs TTS 6-9 Total
diagnosis n (%) n (%) n (%) n (%)
Benign 24 (85.71) 4 (14.28) o (o) 28 (40)
Malignant 1(2.38) 3(7.14) 38(90.47) 42 (60)
Total 25 (100) 7 (200) 38 (200) 70 (100)

TTS —Triple test score
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Table 3 indicates various studies showing TTS in malignant
lesions on histopathology. In the present study, one
histological malignant case had discordant TTS (3-4) which
is in contrast to other studies who had no case in the TTS
of 3-4. The only discordant case was benign cytologically,
may be because of the sampling error of the sample, not
from the representative area. These results suggest that
TTS is a reliable tool for diagnosis of malignant lesions -
IDC and its variants as well as tumors like angiosarcoma
and lymphoma.

Table 4 indicates statistical analysis of TTS as a diagnostic
tool in various studies. Hence, overall TTS has good
sensitivity, specificity, PPV and NPV. Table 5 shows
statistical analyses of FNAC as a diagnostic Test in various
studies and indicates good sensitivity, specificity, PPV and
NPV.

Although histological correlation has indicated FNAC
to be a good diagnostic tool,'” statistical analysis in the
present study also indicates TTS to be a better tool than
FNAC alone.

Table 3: Comparison of TTS in malighant
lesions on histopathology

Study TTS 3-4 TTSs TTS 6-9 Total
n (%) n (%) n (%) n (%)
Present study 01(2.38) 03(7.14) 38(90.47) 42 (100)
Ghafouri et al.t! 00 (0) 01(9.09) 10(90.91)  11(100)
Morris et al.!s! 00 (0) 08(8.33) 88(91.66) 96 (100)
Hermansen et al.*? 00 (0) 94(64.82)  51(35.17) 145 (100)
Morris et al.t®! 00(00.00) 19(12.75) 130(87.24)  149(100)

TTS —Triple test score

Table 4: Statistical analyses of TTS as a
diagnostic tool in various studies

Study Sensitivity % Specificity% PPV% NPV %
Present study 97.44 100 100 96
Ghafouri et al.t 63.6 94.4 100 100
Vetto et al.t 100 57 — 100

TTS —Triple test score; PPV — Positive predictive value; NPV — Negative predictive value

Table 5: Statistical analyses of FNAC as a
diagnostic test in various studies

Study Sensitivity % Specificity% PPV% NPV %
Present study 88.37 96.42 97.43 84.37
Choi et al.® 77.70 99.20 98.40 88.00
Park and Ham4! 76.90 91.60 — —
Mohammed et al.?s! 90.62 100 100 95.08
Kim et al.% 94.59 87.91 79.54 97.03

PPV - Positive predictive value; NPV — Negative predictive value; FNAC — Fine-needle
aspiration cytology

CONCLUSIONS

Triple test reliably guides evaluation of palpable breast
masses. Benign breast lesions are common than malignant
lesions, fibroadenoma and fibrocystic disease are more
common in benign disease, whereas IDC accounts for
the highest number of malignant lesions. Histological
correlation indicated TTS to be better diagnostic tool than
FNAC alone.
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