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ORIGINAL ARTICLE

Negative Predictive Value of Ultrasound in Predicting
Tumor-Free Margins in Specimen Sonography

Saira Naz, Saima Hafeez, Zainab Hussain and Kiran Hilal

ABSTRACT

Objective: To evaluate the success of ultrasound in post-excision specimen visualization, and negative predictive value
of ultrasound for estimation of tumor-free margins using histopathology as the gold standard.

Study Design: Cross-sectional analytical study.

Place and Duration of Study: The Aga Khan University Hospital, Karachi, Pakistan, from May 2010 till January 2013.
Methodology: Sonography of all breast nodules was done before and after exicision by two female radiologists with at
least five years clinical experience. All surgeries were performed by the same referring breast surgeons. All nodules were
non-palpable and had histopathology as well as specimen sonography performed at AKUH. Subjects were excluded, if
histopathology was not available, post-procedure sonogram not done or done in another hospital and nodules that were
not seen on ultrasound. After needle localization in 47 patients using ultrasound and in 7 patients using mammogram was
done, sonogram was conducted in all 54 lesions. These were then assessed by ultrasound for detection of lesion and
tumor-free margins in malignant lesion. Post-excision ultrasound was performed for the evaluation of lesion whether
visualized or absent with localizing needle in situ, lesion dimensions, depth measurement between the superior margin of
the lesion and its edge.

Results: All 54 lesions were present on post-exicison scan, out of which 28 were documented as malignant and 26 as
benign. Ultrasound declared all specimens as tumor-free. On histopathology, two lesions were documented as having
tumor-positive margins and were proven to be invasive lobular carcinoma. Therefore, the negative predictive value of the
specimen sonography for margin detection was 26/28 (92.8%).

Conclusion: Ultrasound of the excised breast tumor specimen is a simple and reliable technique for confirmation of the

tumor-free margins in non-palpable breast lesions.
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INTRODUCTION

Breast sonogram and mammography is gaining
significant popularity rapidly due to its early detection of
breast lesions, particularly of the impalpable variety."
Therefore, interventional sonology is being comfortably
affected by both the radiologists and surgeons for
impalpable breast lesions.

Post-excision scanning of resected specimen is
essential for warranting successful surgical removal of
non-palpable breast masses. Radiography of the
specimen remains the standard of care.23 It reveals
confinement, particularly in those masses which are
hardly visible on mammogram but clearly evaluated on
ultrasound. This, however, is not the case with specimen
sonography as small, superficial and indistinct
mammogram lesions can be well visualized. After
evaluation of the literature review, the authors found that
few studies have addressed this technique, and none
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addressed the sensitivity of specimen sonography for
evaluating lesion margins.4-6

There is an increasing number of sonographically-guided
needle localizations of impalpable breast masses. High
performance levels of recent sonography machinery
available in the present day practice, prompted the
author to review the experience retrospectively, in
evaluating breast specimens by sonography. The main
objectives of this study were to determine the reliability
of specimen sonography for visualization of excised
breast lesions, and the accuracy of this technique for the
prediction of tumor-free margin.

METHODOLOGY

That was a retrospective cross-sectional study with non-
probability purposive sampling technique, conducted in
the Radiology Department, The Aga Khan University
Hospital, Karachi (AKUH), from May 2010 till January
2013. As the data collection consisted only of chart
review, waiver from the ethical review committee was
obtained. Data from clinical files were collected in all
patients having lesions on preoperative ultrasound but
were not palpable on examination as well as patients
who underwent mammogram-guided needle localization.
Excision of masses was performed by the referring
breast surgeons. However, excised breast specimen
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were assessed on ultrasound by two experienced
radiologists for detection of the lesion and evaluating
tumor margins. All excised impalpable breast masses
with proven histopathology and patients who had post-
excision ultrasound of specimen performed at AKUH
were included in the study. Those subjects were
excluded, if any mass without histopathology, post-
excision scan not performed or performed outside AKUH
and of lesions that were not identified on ultrasound.

Post-excision ultrasounds were performed for the
evaluation of presence or absence of the lesion with
localizing needle, dimensions of the tumor, dimension of
the normal breast tissue between the tumor and edge of
the specimen. All ultrasounds of breast specimen were
performed using Toshiba (Xario and Aplio 400)
machines using high frequency probes of 10-14-MHz in
AKUH Radiology Department, both pre- and post-
operatively. Post-excision scans were carried out within
an hour of excision by the radiologists in breast imaging,
and the above enlisted variables were documented. If
the distance between the tumor and its surgical margin
was <0.2 cm, then it was termed as positive; and was
considered negative, if the edge was >0.2 cm. These
measurements were settled upon in accordance with the
surgeons and histopathology.

The analysis was performed on SPSS version 19.0.
Frequencies with percentages were described for the
categorical variables and mean with standard deviations
was described for continuous variables. Negative
predictive value of ultrasound was also evaluated for
tumour-free margins. The formula for calculation of
negative predictive value was taken as true negatives/
true negatives + false negatives.

RESULTS

All patients (Table |) were 21 to 61 years old (mean age =
39.56 16.2 years). Ultrasound of the specimens were
done of all 54 patients after needle localization; of which,
47 (87%) were done sonologically while 7 (12.9%) were
performed on mammogram. Specimen sonogram
recognized all 54 (100%) tumors. All of the lesions
measured less than 20 mm in size as the size of the
lesions ranged between 10-18 mm. Out of 54
specimens, 28 (52%) were malignant and 26 (48%)
were benign. Among the malignant lesions, 23 (82%)
were ductal carcinoma in situ and five (18%) were
invasive lobular carcinoma. Benign looking lesions were

Table I: Summary of results.

Age 21-61, mean (39.56) + 6.2
Benign lesions 26 (48%)

Malignant lesions 28 (52%)

Lesions with tumor-free margins on US 28

Lesions with tumor-free margins on H/P 26

Negative predictive value of ultrasound
(true negatives / true negatives + false negatives)

localized and excised since the primary surgeon was
dubious regarding their etiology diagnosed on imaging.
No preoperative percutaneous biopsy was performed in
any of the masses in this study. In 26 benign lesions,
margins evaluation was not done on histopathology.

On specimen sonography, all specimens were
categorised as tumor-free. However, two of them had
margin involvement and were proven to be invasive
lobular carcinoma later on histopathology. As ultrasound
had depicted all specimens as tumor negative; therefore,
only the negative predictive value of the specimen
sonography for margin detection was calculated in a 2x2
table. Hence, the ability of ultrasound to correctly label
tumor-free margins in a specimen (negative predictive
value) was 26/28 x 100 (92.8%S) taking histopathology
as criterion.

All the 54 Kopans needles placed preoperatively were
seen in the postoperative specimen. No wire was
missing, thereby confirming that the lesion in question
had been adequately excised.

DISCUSSION

Preoperative needle localization under ultrasound
guidance is used in non-palpable masses which are
adequately visualized on ultrasound. It is used as a
substitute to stereotactic-guided localization, easily

APuret
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Figure 1b: Showing specimen sonography, a vertical arrow indicating a wire
within the specimen and lesion. The lesions identified with horizontal arrows.
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available, less expensive and less time consuming. In
this study, 87% lesions were localized sonographically;
therefore, it was logical to evaluate the role of ultrasound
in specimen evaluation.6-8

According to some authors, specimen sonography is
done by placement of specimen in a cellophane bag®, or
in a container filled with a small amount of saline.'0 The
author used saline immersion technique in all of the
cases.

High resolution transducer was utilized in this study,
which permitted adequate imaging of superficial nodules
even with the first few millimeter of the specimen in
contact with the transducer. The specimen was
rescanned after flipping it over, which proved to be
helpful in visualizing normal appearance of parenchyma
between the tumor and the specimen margin. In this
study, ultrasound detected 54 targeted lesions (100%)
within the specimen. However, in a study by Guerrieri
et al.’0 the detection of the targeted lesion by the
ultrasound was 95.4%. The high detection rate in this
study is most likely due to use of saline immersion
technique.

The same ultrasound machine was utilized for
evaluation of pre- and post-excision scans of the tumors
as variation in the instruments based on physics and
machine factors, such as compounding and harmonics
can alter the image appearance. It is of prime
importance in smaller nodules or indistinct parenchymal
lesions. Effective outcome of technique is not related to
the presence or absence of needle within the nodule; yet
it seemed appropriate to ask the surgeon to retain the
hook wire in place inside the nodule as locating the
nodule and evaluation of its margins is convenient by
following the hook-wire, particularly in a big specimen.
As in our study, all specimens had wire in place.

Following needle localization for lumpectomy, the key
difficulty is failure to remove the target, which in other
studies happens in [13% of cases.!-13 In this series,
none of the needle localization procedures were
unsuccessful. Excellent results in this study and such
positive results might be secondary to two factors.
Primarily, in this study non-palpable nodules were
localized rather than microcalcification using ultrasound
as success rate is severely compromised with
microcalcification.'4 Secondly, ultrasound guidance
allows real time placement of the hook-wire through the
mass; while mammographic guidance allows locating
the needle close enough the lesion but without
traversing it, in a number of cases.!5-18 No negative
results were observed in this study as only seven
specimens were localized under mammographic
guidance and all of them were visible on ultrasound as
well. However mammographic guidance was performed
instead of ultrasound when micro-calcifications were
targeted within a nodule. The present results suggest

that ultrasound of the specimen is an alternate method
of specimen imaging in cases of non-fatty breast, and if
the lesion is evident on sonogram.

Evaluation of the margin was also carried out in this
study using ultrasound of the specimen. The reasons
attributing to the false negative results in this study were
ill defined margins and obscuration of the posterior
margins by the acoustic shadowing of the lesion, which
is commonly seen in cases of invasive lobular
carcinomas. In this study, tumor-free margins were
claimed in 92.8% of the cases which is similar to the
studies conducted by Newman, et al. and Georgian,
et al. showing clear histologic margins in 82.6% and
92%, respectively.18.19

However, as all the margins were termed negative on
the ultrasound scan, only the negative predictive value
could be calculated for the malignant lesions. Margin
evaluation is not performed in benign lesions; and
hence, these results apply to the malignant lesions only.

The impact of specimen radiography
evaluation was not a part of this study.

in margin

The radiologist, carrying out needle localization and the
post-excision specimen scan, should be the same
person to minimalize the probability of inaccuracy.

CONCLUSION

In this study, specimen sonography was found be a
simple and reliable procedure for confirmation of tumor-
free boundaries in a non-palpable malignant breast
tumor visualized on ultrasound.
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