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ABSTRACT

Background and Objective: Problem of invasive tests in
breast lesion diagnosis can be addressed by comparing non-
invasive tests with final Histopathological diagnosis obtained
after excision biopsy. Present study was carried out to
study diagnostic utility of mammography, sonography, FNAC
compared to excision biopsy for diagnosis of breast lesions

Methods: Prospective Observational study was carried
out among 81 women with Breast related symptoms. Digital
Mammography Machine, ACUSON S3000™ Ultrasound Sys-
tem; FNAC and surgery for excision Biopsy were used. Sensi-
tivity, Specificity, Accuracy, Positive and Negative Predictive
values were measured and p<0.05 was considered as statis-
tically significant.

Results: Sonography and FNAC composite have sen-
sitivity, specificity, accuracy, positive and negative predic-
tive values 100.00%, 81.40%, 90.12%, 82.61% and 100.00%
respectively. Mammography+FNAC (97.3%) is not as sen-
sitive as Sonography+FNAC (100%), Sonography combined
with FNAC is equally sensitive to excision biopsy (100%) and
therefore can be used for screening purpose.

Conclusion: Contrary to present guidelines which con-
sider Mammography as most important screening tool for
Breast Cancer, combination of Sonography and FNAC can be
considered equally reliable.

KEYWORDS: mammography, sonography, FNAC, excision
biopsy, diagnosis, breast lesions

INTRODUCTION

Women are the pioneers of a nation. According to a report
by the Secretary-General of the United Nations, women
make up 50 per cent of human resources. They are the key to
sustainable development and quality of life in the family. The
varieties of a role, women assume in the family, are those
of a wife, a leader, an administrator, a manager of family

income, and a mother. 1]

In 2018, cancers killed 4 169 387 women, with a
prevalence of 8 622 539. The most common cancer in
women globally is the cancer of the breast, representing
nearly a quarter of all cancers with about 1.67 million
recent cancer cases diagnosed in 2012. Women from less
developed regions (883 000 cases) have slightly a greater
number of cases compared to more developed regions (794
000). It also causes the greatest number of cancer-related
deaths among women. Breast cancer is the most frequent
cancer among women in India and contributes to 14 per cent
of all cancers in women. According to the GLOBOCAN 2018
data, the total number of new cases recorded was 162 468
which caused 87 090 Deaths. The incidence rates in Indian
women escalate in the early thirties and are maximum at 50
to 64 years of age. @

Overall, 1 in 28 women are prone to develop breast
cancer during their lifespan. In urban areas, 1 in 22 women
are liable to develop breast cancer during their lifetime as
compared to rural areas where 1 in 60 women develop
breast cancer in their lifetime. In India, although the age-
related incidence of breast cancer is lower (25.8 per 100
000) than the United Kingdom (95 per 100 000), mortality
is equivalent to that detected in the United Kingdom (12.7
vs. 17.1 per 100 000). The fundamental reasons for this
observed upsurge in mortality rate are - First, the lack of
adequate breast cancer screening, Second, Diagnosing the
disease at an advanced stage, and finally, unavailability of
medical facilities. Early detection to improve breast cancer’s
aftermath and survival is the keystone of its control. 3!

For the diagnosis of various types of breast lesions, we
require a physical examination along with investigations like
mammography and sonography in our clinical practices. But
these diagnostic techniques are not sufficient for the con-
firmation of various kinds of breast diseases. Besides these
radiological investigations, we need Fine Needle Aspiration
Cytology (FNAC) and Excision Biopsy for confirming or giving
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a final diagnosis for a particular lesion.

Through our interviews of the participants in this study,
which was actually conducted before initiating the study
we found that, many patients were reluctant to undergo
excision biopsy/true-cut biopsies because it was painful and
invasive, which was creating a gap in the diagnosis of breast
lesions.

So, the question which arises in this situation is — What
combination of tests can be used, that will replace the use
of Excision Biopsy without losing specificity and sensitivity?
This question can be addressed by conducting a comparative
study of all these tests- Mammography, Sonography, FNAC,
and Excision Biopsy with the final histopathological diagnosis
obtained after excision biopsy.

There have been studies that have compared the radio-
logical techniques separately or pathological investigations
among themselves. For example- Comparison between
Mammography and Breast MRI for the diagnosis of Breast
Lesions, or were comparing Core Needle Biopsy with FNAC.
This study compares both Radiological and Pathological
investigations at once with the surgical-pathological inves-

tigation (Excision Biopsy) for the diagnosis of breast lesions.
[5]

METHODS

A Prospective Observational type of Clinical study was
conducted, in which investigations were done on the
patients (with lump(s) in breast) approaching towards the
Department of Surgery at Shadan Hospital, a tertiary
care teaching hospital affiliated to Shadan Institute of
Medical Sciences, a private medical college in Hyderabad,
Telangana, India. Institutional ethical committee clearance
was obtained before the commencement of the study with
IEC No. - 069/SIMS/Admin/2019.

Eighty-One patients took part in the study. All women
who came to the out-patient department with a lump in the
breast were included. Patients who did not undergo all 4
investigations, those who had a previous history of breast
disease and who did not give consent, were excluded. The
data was collected over a period of two months (June and
July) in 2019.

The investigations were performed at Shadan Hospital. All
study patients underwent imaging by mammography and
ultrasonography of the breast. Mammograms were taken
using Digital Mammography Machine (GE Healthcare, Essen-
tial E, 19x23 cm field view). Sonography was performed with
ACUSON S3000™ Ultrasound System. The lesions were clas-
sified as benign or malignant based on the American College
of Radiology Breast Imaging Reporting and Data System (BI-
RADS) lexicon [, with a score of 1-3 noted as benign lesions
and 4-6 malignant (for mammography) as seen in Figure 1,
and 0-3 as benign and 4-6 as malignant (for sonography).
Fine Needle Aspiration Cytology of the patients was done
in the Department of Pathology using a 22-Gauge Needle.
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Finally, Excision Biopsy followed by histopathological analy-
sis was performed. These investigations were conducted on
all the study subjects.

The investigations were performed after explaining the
procedure and the need for that investigation to the patient
and getting their consent. Sociodemographic variables were
noted along with clinical history and examination of the
breasts. The preference of the patients concerning invasive
Vs non-invasive investigations was also noted.

Data was entered in MS Excel 2016 and was analyzed
using IBM-SPSS software version 18. Sensitivity, Specificity,
Accuracy, Positive, and Negative Predictive values were
calculated. [ P value of less than 0.05 was considered as
statistically significant.

RESULT :

In this study, all the 81 patients had a lump in breast tissue,
out of which 22.2 per cent (18 patients) were suffering from
pain in their lump. When the clinical history was correlated
with menstruation, 18.5 per cent (15 of 81) of patients were
menstruating at the time of presentation to the Hospital.

Based on the Clinical Diagnosis made by the surgeons at
our hospital, 39.5 per cent (32 of 81) of the lesions were
classified as Malignant and 60.5 per cent (49 of 81) Benign.
After histopathological confirmation, 38 lesions were found
to be malignant, out of which 19 (50 per cent) were present
on the right breast and 19 (50 per cent) on the left breast.
Within the Breast, it was found that almost half of the lesions
i.e., around 49 per cent (40 of 81) were found in the Upper
Lateral side of the Breast, which is followed by Upper medial
side i.e., 18.5 per cent (15 of 81), then Central or Retro-
alveolar areai.e., 13.6 per cent (11 of 81), followed by Lower
Lateral side — 10 per cent (8 of 81), and lastly the Lower
Medial side i.e., 9 per cent (7 of 81). The minimum and
maximum age of this study population were 16 and 79 years,
with the mean age being 53 years.

The attitude of patients towards investigations revealed
a preference for non-invasive methods, i.e., Sonography (35
of 81) and Mammography (27 of 81); over invasive methods,
i.e., FNAC (14 of 81) and Excision Biopsy (5 of 81).

In this study, when we compared the various diagnostic
techniques which were used on our patients, it was found
that the highest number of malignancy rates were indicated
by Sonography, followed by FNAC and Biopsy, and lastly
Mammography, as seen in Table 1.

The various diagnostic methods and their combinations
were compared with the final histopathological diagnosis
(which was done after Excision Biopsy) for sensitivity,
specificity, accuracy, positive and negative predictive values,
which are noted inTables 2 and 3 T respectively (Here we
considered: sensitivity, specificity, accuracy, positive and
negative predictive value of Excision Biopsy as 100 percent).
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The most sensitive technique in our study is Sonography,
most specific is Mammography, and most accurate is
Sonography. The one with the highest positive predictive
value is Mammography, and the one with the highest
negative predictive value is Sonography.

Malignant | Benign

Investigations
n n% n n%

Mammography 34 | 42 47 | 58
Sonography 43 | 53.1 | 38 | 46.9
FNAC 38 | 469 | 43 | 53.1

46.9 | 43 | 53.1

n indicate the number of patients and n% = (n*sample
size)/100. FNAC, Fine Needle Aspiration Cytology; P<0.050
(n = number of lesions; n% = percentage of lesions)

Excision Biopsy 38

Table 1: Neoplastic Status of Lesions as per Different
Investigations.

DISCUSSION

The maximum numbers of cytologically benign lesions
were seen in the age group ranging from 46 to 79 years which
is contradictory to the findings by Sankaye et al 81, Khemka
et al ! who had maximum cytologically benign cases in
the age groups 19-50 years, 15-44 years, and 14-40 years,
respectively. Malignant lesions were common in the age
groups 45-79 years in the present study, 35-84 years in the
study by Khemka et al.

Pain or its absence is clinically important since it can
indicate the absence or presence of malignancy. Because
of a well-known fact that a painful lump usually indicates
a benign lesion. In this study, since a majority of the
participants were having no pain, there is a possibility of
having malignancies and therefore the risk of missing the
diagnosis rises — therefore as one of the conclusions of the
study, all women should go for regular screening or should
conduct self-examination of breast frequently even when
they do not have any pain in their breasts.

When clinical history was correlated with menstruation,
the patients who were menstruating at the time of presenta-
tion of the lump, were recalled after 5 days to examine them.
Normal ovarian hormonalinfluences on breast glandular ele-
ments frequently produce cyclic mastalgia in phase with the
menstrual cycle which can often lead to misdiagnosis.

Out of the 81 cases taken into consideration, less than half
of them were malignant after histopathological diagnosis,
out of which 50 per cent were on the right breast and 50
per cent on the left breast. Upper lateral quadrantswere
the most commonly involved quadrant in the present study.
This is in agreement with the findings of other studies by
Zuk et al19142.20 per cent), Meena et al'1154 percent) and
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Clegg-Lamptey and Hodasi 12! (42.40 per cent). The reason
behind this is that the upper lateral quadrant of the breast
has denser tissue.

In our study, a majority of patients chose non-invasive
methods over invasive methods. This may be because non-
invasive methods are painless as compared to the invasive
methods; this gap might be one of the causes of missing
cases of breast cancer, which becomes a threat to the
society. This gap must be filled by lesser painful techniques
which are actually preferred by the study population.

Based on the Clinical Diagnosis made by the surgeons at
our hospital, 39.5 per cent (32 of 81) of the lesions were
Malignant and 60.5 per cent (49 of 81) were Benign. The
sensitivity of clinical diagnosis (71.05 per cent) is higher
than previous studies - 17.9 per cent 3] and 18 per cent.
14 The sensitivity of mammography in this study coincides
with those of previous studies like 83.7 per cent 4, but is
opposing the findings of some studies, ranging from 13 to
55.5 per cent. 15161 The specificity of this study coincides
with the findings ranging 991 — 98.8 per cent [17:18] put is
dissimilar to another finding — 68.5 per cent. [**] Accuracy
of this study is lower than the accuracies of other studies
77.1 to 98.6 per cent. 29 positive Predictive Value of this
study is higher than the PPVs of studies ranging from 35.8
to 67.8 per cent. 211 Negative Predictive Value of this study
supports the NPV of 84.1 per cent [16], but is lower than the
negative predictive value of 100 per cent. (21

The sensitivity of sonography in this study is similar to
others, i.e., 92.9 — 96.6 per cent. 721 One study had 100
per cent sensitivity. Y Some studies had lower sensitivities,
13 - 78 per cent. %22 The specificity of this study was
similar to others, 79.1 — 96.8 per cent. 224 QOur finding
was higher than a study showing 54.5 per cent 2! specificity.
Accuracy of this study is similar to 96.6 per cent 2%l and 91.4
per cent. 24 positive Predictive Value of this study is higher
than others, 19.7 — 79.2 per cent [1% 21231 byt lower than a
study showing 100 per cent. [?2l Negative Predictive Value of
our study is in support of others, 90.9 - 100 per cent. 1121

The sensitivity of FNAC in this study is similar to other
studies showing 87 — 97.5 per cent 2% 23 Specificity of this
study is similar to 81.8 —89.6 per cent 26728 byt is lower than
others, 98 - 100 percent 252931 Accuracy of this study is in
the range of others, 97 per cent. 3% positive Predictive Value
is lower than other studies, 95.8 - 100 per cent [25, 29-31]

The variation in findings found among these studies
might be because of the difference in quality of the
diagnostic equipment used and also the variance in the
level of expertise of the doctors and technicians who have
conducted these procedures.

Sonography combined with FNAC is as sensitive as exci-
sion biopsy (100 per cent) but is less specific (81.4 per cent).
Since this combination is having a sensitivity of 100 per cent,
it can be used for screening purposes. Moreover, when a
combination of Mammography, Sonography, and FNAC is
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Diagnostic Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%)
method
Clinical Diagno- | 71.05 88.37 84.38 77.55 80.25
sis
Mammography 81.60 93.00 91.20 85.10 59.00
Sonography 94.70 83.70 83.70 94.70 92.60
FNAC 89.50 90.70 89.50 90.70 82.90

NPV, negative predictive value; PPV, positive predictive value.

Table 2: Comparison of various diagnostic methods for preoperative prediction of histologically confirmed malignancy or

benign disease

Diagnostic methods Sensitivity (%) | Specificity (%) | PPV (%) | NPV (%) | Accuracy (%)
Mammography + Sonography | 94.74 83.72 83.72 94.74 88.89
Mammography + FNAC 97.37 90.70 93.83 90.24 97.50
Sonography + FNAC 100.00 81.40 82.61 100.00 90.12
All three methods combined 100.00 81.40 82.61 100.00 90.12

NPV, negative predictive value; PPV, positive predictive value.

Table 3: Comparison various combinations of three diagnostic methods for preoperative prediction of histologically

confirmed malignancy or benign disease

used the findings are identical to the Sonography + FNAC
combination, therefore it can be concluded that Mammogra-
phy is an unnecessary procedure for the diagnosis of breast
lesions which is contrary to the current guidelines available
for screening of Breast cancer. 32

CONCLUSION:

A combination of Sonography and FNAC excluding Mam-
mography can be considered reliable for screening breast
lesions. Moreover, since this combination is comparatively
painless, it can fill up the gap of the missing cases of breast
cancer. A larger community-based study is required with a 5
year follow up to study this effect and to ensure that there
are no errors in the conclusion.

REFERENCES

1. Shuani. Role of Women in the Family and Society ;. Avail-
able from: https://www.yourarticlelibrary.com/family/
role-of-women-in-the-family-and-society/47638.

2. Nandakumar A. National Cancer Registry Program.
Consolidated Report of the Population Based Cancer
Registries. Incidence and Distribution of Cancer: 1990-
96. Indian Council of Medical Research. Cancer.
2019;125:3184-3197.

3. Al-Sharbatti SS, Shaikh RB, Mathew E. Breast self-
examination practice and breast cancer risk perception
among female university students in Ajman. Asian PacJ
Cancer Prev. 2013;14:4919-4923.

4. Sharma KS, Lim P, Brotherston MT. Excision versus inci-
sion biopsy in the management of malignant melanoma.
JDermatolTreat. 2016;27:88-90.

5. Leifland K, Lagerstedt U, Svane G. Comparison of
stereotactic fine needle aspiration cytology and core
needle biopsy in 522 non-palpable breast lesions. Acta
Radiologica. 2003;44:387-391.

6. Sickles EA. The American College of Radiology’s
Mammography Interpretive Skills Assessment (MISA)
examination. Semin Breast Dis. 2003;6:133-173.

7. Park K. In: Park’s Textbook of Preventive and Social
Medicine. Jabalpur ; 2019,.

8. Sankaye SB, Dongre SD. Cytological study of palpable
breast lumps presenting in an Indian rural setup. Indian
J Med Pediatr. 2014;35:159-159.

9. Khemka A, Chakrabarti N, Shah S. Palpable breast lumps:
fine-needle aspiration cytology versus histopathology:
a correlation of diagnostic accuracy. Internet J Surg.
2009;18(1):15-21.

Perspectives in Medical Research | May- August 2022 | Vol 10 | Issue 2 54


www.pimr.org.in
https://www.yourarticlelibrary.com/family/role-of-women-in-the-family-and-society/47638
https://www.yourarticlelibrary.com/family/role-of-women-in-the-family-and-society/47638

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Baig et al

Zuk JA, Maudsley Gl, Zakhour HD. Rapid reporting on
fine needle aspiration of breast lumps in outpatients. J
Clin. 1989;42:906-911.

Meena SP, Hemrajani DK, Joshi N. A comparative
and evaluative study of cytological and histological
grading system profile in malignant neoplasm of breast—
an important prognostic factor. Indian J Pathol.
2006;49:199-202.

Clegg-Lamptey, Jn, Hodasi WM. A study of breast cancer
in Korle Bu Teaching Hospital: Assessing the impact of
health education. Ghana Med J. 2007;41:72-77.

Kriege M, Brekelmans CT, Boetes C. Efficacy of
MRI and mammography for breast-cancer screening in
women with a familial or genetic predisposition. New.
2004;351:427-437.

Sardanelli F, Podo F, Santoro F. High Breast Cancer
Risk Italian 1 (HIBCRIT-1) Study. Multicenter surveil-
lance of women at high genetic breast cancer risk
using mammography, ultrasonography, and contrast-
enhanced magnetic resonance imaging (the high breast
cancer risk Italian 1 study): final results. Invest Radiol.
2011;46:94-105.

Kolb TM, Lichy J, Newhouse JH. Comparison of
the performance of screening mammography, physical
examination, and breast US and evaluation of factors
that influence them: An analysis of 27,825 patient
evaluations. Radiol. 2002;225:165-175.

Warner E, Plewes DB, Hill KA. Surveillance of BRCA1
and BRCA2 mutation carriers with magnetic resonance
imaging, ultrasound, mammography, and clinical breast
examination. J Am Med Assoc. 2004;292:1317-1325.

Ohlinger R, Heyer H, Thomas A. Non-palpable breast
lesions in asymptomatic women: diagnostic value of ini-
tial ultrasonography and comparison with mammogra-
phy. Anticancer. 2006;26:3943—-3955.

Huang CS, Wu CY, Chu JS. Microcalcifications of non-
palpable breast lesions detected by ultrasonography:
correlation with mammography and histopathology.
Ultrasound. 1999;13:431-436.

Navarro B, Ubeda B, Vallespi M. Role of elastography
in the assessment of breast lesions: preliminary results.
JUltrasound. 2011;30:313-321.

Bergwa, Blumejd, Cormackjb. Combined Screening with
Ultrasoundand Mammography vs Mammography Alone
in Women at Elevated Risk of Breast Cancer. ] Am Med
Assoc. 2008;299:2151-2163.

Podo F, Sardanelli F, Canese R. The Italian multi-
center project on evaluation of MRI and other imaging
modalities in early detection of breast cancer in subjects
at high genetic risk. J Exp Clin Cancer Res. 2002;21:115-
124.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

www.pimr.org.in

Dixon JM, Walsh J, Paterson D. Color Doppler
ultrasonography studies of benign and malignant breast
lesions. BrJ. 1992;79:259-260.

Flobbe K, Bosch AM, Kessels AG. The additional
diagnostic value of ultrasonography in the diagnosis of
breast cancer. Arch Intern. 2003;163:1194-1199.

Rubin M, Horiuchi K, Joy N. Use of fine needle aspiration
for solid breast lesions is accurate and cost-effective. Am
J. 1997;174:694-698.

Ozdemir A, Ozdemir H, Maral |. Differential diagnosis
of solid breast lesions: contribution of Doppler studies
to mammography and gray scale imaging. J Ultrasound.
2001;20:1091-1101.

Florentine BD, Staymates B, Rabadi M. Cancer Com-
mittee of the Henry Mayo Newhall Memorial Hospi-
tal. The reliability of fine-needle aspiration biopsy as
the initial diagnostic procedure for palpable masses: a
4-year experience of 730 patients from a community
hospital-based outpatient aspiration biopsy clinic. Can-
cer. 2006;107:406—416.

Reinikainen H, Rissanen TJ, Piippo UK. Contribution
of ultrasonography and fine-needle aspiration cytology
to the differential diagnosis of palpable solid breast
lesions. Acta Radiologica. 1999;40:383-389.

Homesh NA, Issa MA, El-Sofiani HA. The diagnostic
accuracy of fine needle aspiration cytology versus core
needle biopsy for palpable breast lump (s). Saudi Med
J. 2005;26:42-46.

Ciatto S, Cariaggi P, Bulgaresi P. Fine needle aspiration
cytology of the breast: review of 9533 consecutive
cases. The Breast. 1993;2:87-90.

Muddegowda PH, Lingegowda JB, Kurpad R. The value
of systematic pattern analysis in FNAC of breast lesions:
225 cases with cytohistological correlation. J Cytol.
2011;28:13-13.

Westenend PJ, Sever AR, Volder HIBD. A comparison
of aspiration cytology and core needle biopsy in the
evaluation of breast lesions. Cancer. 2001;93:146—-150.

Oeffinger KC, Fontham ET, Etzioni R. Breast cancer
screening for women at average risk: 2015 guideline
update from the. JAm Med Assoc. 2015;314:1599-1614.

How to cite this article: Baig R, Desai R, Tabassum
M, Mughni MA, Quadri SH, Rafai SZ. Comparison of
Mammography, Sonography, Fine-Needle Aspiration
Cytology, and Excision Biopsy for the Diagnosis of
Breast Lesions . Perspectives in Medical Research.
2022;10(2):51-55

DOI: 10.47799/pimr.1002.11

55 Perspectives in Medical Research | May- August 2022 | Vol 10 | Issue 2


www.pimr.org.in
10.47799/pimr.1002.11

	Introduction
	Methods
	Result :
	Discussion
	Conclusion:

