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Abstract

Objective:To evaluate the efficiency of triple test for non-diagnostic (inconclusive and
inadequate) FNAs of palpable breast lesions and to compare our results with the
literature.

Methods: A retrospective analysis was done on cases that were having cyto-histological
correlation with clinical and radiological follow up. Out of 446 FNAs performed at our
institute during the period of 15 years, only 16 cases were discovered fulfilling the above
criteria and these were reviewed blindly and scored. The triple test was applied to each
case. Each component of the triple test was assigned 1, 2, or 3 points for a benign,
suspicious, or malignant result, respectively, yielding a total triple test score (TTS) of
these 16 cases.

Results: Three out of 16 specimens were unsatisfactory and rest 13 cases inconclusive
(i.e., suspicious) cytologically, diagnosed as having scant atypical cells. All malignant
caSes scored above 6 except one case that scored 5. The two benign cases scored I and 3.
On histological follow up 2 of the unsatisfactory cases turned out as fibroadenoma
(scored I and 3) and one as malignant (scored 5). Among inconclusive cases all turned
out to be malignant on histological follow up (all scored 6 and above). High clinical
suspicion was present in all 14 cases that were proved in histological follow up.
Radiological diagnosis of malignancy was present in 11 of 14 malignant cases, suspicious
in two malignant cases and in I of 2 fibroadenoma cases. All cases underwent surgical
removal of the mass as a result of clinical or radiological suspicion.

Conclusion:Triple test can reliably guide the evaluation and treatment of palpable breast
masses. Masses that score 6 points or higher are malignant and should undergo definitive
therapy; masses that score 4 points or lower are benign and may be clinically followed
up. Only those masses that score 5 points require open biopsy. Our results were in
concordance with other lager studies published in the literature. We recommend utilizing
the three diagnostic parameters of cytology, clinical findings and radiology, the triple
test, to achieve the best diagnostic accuracy in breast FNAs and patient management
(JPMA 52:25, 2002).

Introduction

Fine needle aspiration (FNA) of palpable breast lesion is a fast and cost effective method
that can be done as an office procedure, requires little special equipment, causes minimal
morbidity and has excellent patient acceptance' ®. Many investigators have reported FNA
to diagnose breast masses’® as an accepted diagnostic method5. However, the fine needle
aspiration has some unavoidable limitations. The false negative rate, a limitation of FNA
cytology, has become the center of focus in litigation cases, accounting for 10% of all
pathology-related malpractice claims’. Many of these cases have been the direct result of
inadequate specimen collection, often related to misdirected sampling of the lesions and



occasionally to mis-interpretation of the cells present. Some acellular breast FNA
specimens from a fibrous nodule or an adipose mass are unavoidable due to the nature of
these lesions. Definition of specimen adequacy is currently one of the most controversial
issues regarding of breast lesions due to the complexity of these breast nodules.

Several studies have addressed the issue of spec-imen adequacy; however, opinions vary
between different authors and there are no clearly defined criteria. In order to consider a
breast FNA specimen adequate, Layfield et al proposed a “cutpoint” of at least six
clusters of epithelial cells per case composed of at least five cells each, or the presence of
a prominent number of bipolar cells'’. Others require similar criteria i.e., the presence of
at least four to six epithelial cell groups composed of 5-10 cells per slide or case'' ™. For
some authors, diagnostic adequacy is not based on quantitating the number of epithelial
cells or cell clusters present, but is a combination of factors. These factors include
history, clinical assessment and radiological findings in addition to microscopic
evaluatio'®"'®. Nevertheless, cytologic criteria, such as cellularity and other malignant
criteria are used to minimize the rate of false negative cases. Some studies have discussed
many factors contributing to non-diagnostic specimens and the false negative rate in non-
palpable and palpable breast lesions'*. These shortcomings of FNA can be reduced if we
take into account the clinical and radiological findings as well, making it a triple test. The
“triple testt’ for palpable breast lesions consists of physical examination, mammography
and fine-needle aspiration. There are many studies in literature that have shown that the
triple test was 100% accurate in the diagnosis of palpable breast lesions when all three
elements were concordant'®?. However, Fine-needle aspiration is the most reliable
element of the triple test in cases where the elements of the test were nonconcordant.
Many of these studies originated in effective diagnostic expert laboratories with
experienced cytopathologists in Europe and no such study has been reported from this
region. Although number of cases in our study is much lower but intention is to open a
way for other larger studies from our region.

Material and Methods

Our study group consisted of 16 cases of female breast lesions. These were derived from
four hundred and forty-six FNAs of the breast performed as a preoperative screening and
diagnostic test at King Abdulaziz University Hospital, during the time frame of 16 years
(January 1984 to December 1999). Selection criterion that led to these 16 cases, specified
that the patients having inconclusive or inadequate FNA, had a subsequent excisional
biopsy with clinical and radiological follow up. All the smears for these cases, stained
with Geimsa stain, H&E and Papanicolaous stain were reviewed blindly and
cytologically scored. Medical records of these 16 patients were reviewed and the clinical
history and examination findings, results of mammography and tissue biopsy were
obtained and all these three parameters i.e., cytology, clinical and radiological findings
were assigned 1, 2, or 3 points for a benign, suspicious, or malignant result, respectively,
yielding a total triple test score. The three unsatisfactory (inadequate) cases were
reviewed and quantified for number and size of epithelial cell groups. In assessing the
specimen adequacy, we used criteria similar to those established by Layfield et all0,
requiring the presence of a minimum of six clusters of epithelial cells, each cluster
composed of at least five cells. The original non-diagnostic cytological results, reviewed



cytological results, histological results, clinical suspicion of malignancy and radiological
findings are all compared in Table for these 16 cases.

Results

A retrospective study was performed evaluating the efficiency of triple test for non-
diagnostic (inconclusive and inadequate) FNAs of palpable breast lesions that were
having cyto-histological correlation, clinical and radiological follow up. Sixteen cases
were found fulfilling the selection criterion. The triple test was applied to each case.
Three out 16 specimens were unsatisfactory (Inadequate) and rest 13 cases were
inconclusive (i.e. suspicious) cytologically, diagnosed as having scant atypical cells. All
malignant cases scored above 6 except one case that scored 5. The two benign cases
scored 1 and 3. On histological follow up 2 of the unsatisfactory cases came out as
fibroadenoma (scored I and 3) and one as malignant (scored 5). Among inconclusive
cases all came out to be malignant on histological follow up (all scored 6 and above).
High clinical suspicion was present in all 14 cases that were proved malignant in
histological follow up. Radiological diagnosis of malignancy was present in 11 of 14
malignant cases and was suspicious in two malignant cases and in 1 of 2 fibroadenoma
cases. All cases underwent surgical removal of the mass as a result of clinical or
radiological suspicion (Table).

Table . Summarized result of analysis of inconclusive breast FNA by triple test scores and cyiological score.
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Discussion

The “triple test” for palpable breast lesions consists of physical examination,
mammography and fine-needle aspiration has cumulative high accuracy rate over the
three individual tests'*. But the Fine-needle aspiration is the most reliable element of
the triple test with negative predictive value and sensitivity of range 95-99% and 96-98%,
respectively as reported in literature”®. However, the fine needle aspiration does have
some unavoidable limitations. The false negative rate, a limitation of FNA cytology, has
become the center of focus in litigation cases, accounting for 10% of all pathology-



related malpractice claims’. Major factors contributing to a false negative cytologic
diagnosis include inadequate cellularity, that may be due to mis-directed sampling and
misinterpretation of cells. Of primary importance is obtaining an adequate specimen
having sufficient cells to represent the true picture. However, specific cytologic criteria
for FNA specimens that qualify’ as adequate have not been clearly defined for
nonpalpable or palpable breast lesions'®. Should adequacy be based on the number of
epithelial cell groups, the number of aspirates during FNA procedures or a specific
diagnosis that may match the clinical fmdings? Should all specimens that lack epithelial
component be considered nondiagnostic? Failure to obtain a representative sample is the
major cause of false negative diagnoses, while misinterpretation of the smear accounts
for the majority of false positives™.

Various causes of inadequate aspirates and unsatisfactory smears are, aspirators
insufficient needle maneuvers, needle withdrawal under negative pressure, lack of
forcible specimen ejection onto the slide and less than optimal fixation methods, leading
to unsatisfactory specimens”’. However, some inadequate aspirates are unavoidable even
for the most skilled operators. Reports indi-cate a median nondiagnostic rate of 34%
(range 3-80%) for breast FNA samples, with more than 50% of these aspirates
representing a fibrous nodule or lipoma of the breast*’. No epithelial clusters will be
aspirated from fibrotic or fatty breast tissue regardless of the number of FNAs performed.
In our previous study the unsatisfactory rate was 4%, inconclusive rate was 18% and
overall nondiagnostic rate 21.6%. The three of our unsatisfactory cases were
histologically 2-fibroadenoma and 1-ductal carcinoma respectively.

On the other 13 inconclusive (cytologically suspicious) cases, blind cytological analysis
was done and each case was scored by a single pathologist for different malignant
cytological diagnostic criteria into + ,++, +++, to define the major cause of inconclusive
diagnosis. Later all these cases were compared with their clinical and radiological
findings to determine the overall diagnostic accuracy of these three parameters.

On cytological review it was seen that in all the inconclusive cases the criteria favoring
malignancy were present but in variable degrees. However it seems that low cellularity (-
in 1, + in 4, ++ in 4 and +++ in 4), very mild pleomorphism (+ in 5, ++ in 5 and +++ in
2), lack of prominent nucleoli and little cell adhesions (+ in 3, ++ in 8 and +++ in 2), are
the important criteria responsible for limiting the frank diagnosis of malignancy. (Table
1). The pathologist should consider each single criterion individually and grade them. If
over all picture is having more malignant criteria positive then the diagnosis of
malignancy should be considered.

Of the 16 cases we analyzed there were 14 malignant and two benign cases proved on
histological diagnosis. Among the malignant cases there were 10 cases of invasive ductal
carcinoma, one of comedo carcinoma, one of lobular carcinoma and one of
undifferentiated carcinoma. Among the benign cases both were fibroadenoma. On
analyzing the clinical records it was found that high clinical suspicion was present in all
14 malignant cases. So clinical suspicion was truly positive in 100% of cases. On
mammography malignancy was diagnosed in 11 out of 14 malignant cases. Suspicion for
malignancy was present in 3 cases. All these 11 radiologically diagnostic and two out of
three radiologically suspicious cases were true positive, as they finally proved malignant
on histological examination. Of the 3 malignant cases not picked up on radiological
examination, one was lobular carcinoma, 1 comedocarcinoma and one invasive ductal



carcinoma. So radiological suspicion was true positive in 78.5% and falsely negative in
21.4% cases. All benign cases were negative on radiological examination. Now if we
analyze the three parameters together, we will observe that atleast two parameters were
truly positive in all proved malignant lesions and similarly atleast two parameters were
truly negative in the benign lesions.

On the basis of above evidence a cytopathologist viewing a breast fine needle aspirate
may make a diagnosis based on only the microscopic findings or may take assistance
from clinical and radiologic findings into consideration, especially if the same physician
has taken the FNA or when clinical impression has been mentioned by the aspirator on
the FNA request. Implementing the triple test thus will increase the sensitivity and
specificity of the final diagnosis. The triple test can be coordinated by any of the patient’s
physicians either, the cytopathologist, the clinician coordinating the patient’s case or the
collaboration of both physicians. If there is a discrepancy between any of these results,
we recommend a surgical biopsy and clinical follow-up. FNA performed by well-trained,
highly experienced physicians and in combination with the triple test will achieve the
most accurate results in the diagnosis of palpable breast lesions.

A lot of studies have discussed the high accuracy and cost effectiveness of the triple test
in management of breast lesions'* . Veto et al showed that the triple test was 100%
accurate in the diagnosis of palpable breast lesions when all three, elements were
concordant®. Cost analysis revealed that elimination of confirmatory open biopsy in such
cases and also in cases where the fine-needle aspiration and an other element of the test
had a suspicious or malignant result, could yield an average per-case cost savings of up to
$1,412 compared to triple test followed by routine confirmatory open biopsy>*. Triple test
scoring can also help in evaluating suspicious cases, according to Morris et al., masses
that score 6 points or higher are malignant and should undergo defmitive therapy; masses
that score 4 points or lower are benign and may be clinically followed up. Only those
masses that score 5 points require open biopsy*’.

Another large study by Schuhmann et a!. analyzed 608 malignant and 224 benign cases
by triple test to fmd out whether the triple diagnostic test, can replace surgical biopsy and
thereby reduce the number of unnecessary biopsies>. In his study all lesions triple-
diagnosed as malignant were histologically proved to be malignant, i.e., there were no
false positive results. The rate of false negative results was found to be within the range
reported for false negative results in fresh frozen sections. Based on these results he
stated that the dogmatic statement “every palpable mass in the breast must be excised”
should be replaced by the recommendation “every palpable mass must be assessed and
clarified”. A great number of retrospectively unnecessary biopsies can be avoided by a
systematic use of the triple diagnosis. The diagnostic safety of this method is close to that
of open biopsy. In all cases where positive or negative concordant triplets are found,
histological confirmation by biopsy can be avoided. Patients with benign lesions can be
thoroughly followed up by repeated physical and radiological examinations. Patients with
triple diagnostic malignant results can be adequately treated. Lesions for which triple
diagnosis yields neither benign nor malignant, must be biopsied. This is also necessary in
all cases with suspicious findings in mammography without a palpable mass, if the
equipment for stereotactic or ultrasound-guided biopsies is not available™.

Now a new modification in this test has been introduced called Modified Triple Test
(MTT: physical examination, ultrasonography instead of mammography and fine-needle



aspiration) that has appeared to be more affective and accurate in young breast lesions”'.
In conclusion we recommend utilizing the three diagnostic parameters of cytology,
clinical findings and radiology, the triple test, to achieve the best diagnostic accuracy in
breast FNAs and patient management.
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