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Abstract
Introduction: Breast cancer is the most common cancer of women world wide and usually
presents as palpable lump in the breast. US and FNAC are two noninvasive investigation tools

often used to differentiate malignant breast lumps from benign one.

Aims and objectives: To find out important US features in diagnosis of breast lumps and with
comparison with FNAC in patients who presented with n palpable breast lumps and undergone

US and FNAC examinations in SPHMMC.

Methods: conducted retrospectively on 38 patients who had presented with palpable breast
lump and had US and FNAC.

Result: Out of the 39 cases, 27 cases (69.2%) were valid and 12 cases (30.8%) were missing.
speculation has a 100% predictive value showing all cases with speculation were found to be
malignant. Acoustic shadowing has the least positive predictive value in our study. Combining
US features in diagnosing breast lumps in our study of the valid 27 cases 18 % (5) were found to
be malignant with FNAC also. And 74 %( 20) were benign. 7% (2) cases were diagnosed as
normal. The positive predictive and negative predictive values were found to be 97.06% and

88.89%, respectively.

Key words: Breast lumps, US and FNAC, BIRADS,
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1 Introduction

1.1 Background
Breast diseases are generally found to be common in females (99.3%) compared to man (0.7%)

[1]. In developing countries like Ethiopia, females are unaware of breast pathologies because of
social taboo and are hesitant to reveal, hence it is detected usually in advanced stages. Some of
the common pathologies of breast are various benign breast lesions e.g. fibro adenomas, cyst,
abscess, galactocele, duct ectasia, enlarged lymph nodes and different malignancies.

Among them breast malignancies is most common cause of cancer death in women and overall
fifth common cause of cancer deaths in the world2. It is the second most common malignancy
among women in Ethiopia. It is a heterogeneous disease with no single cause. Delay in the
detection causes malignancy to progress in advanced stage which comprises of inoperable
masses, metastasis (bone, brain, and lung) and is a significant cause of morbidity and mortality
worldwide 3, 4. Breast lesions at ultrasound have a number of characteristics which allows
classification as malignant and benign. The differentiation between malignant and benign
lesions, screening of younger age group women, identifying lesions in a fatty breast, identifying
recurrence lesion, monitoring tumor response to therapy, etc. are some of the vital clinical issues
to be addressed. Still, large numbers of breast lesions cases remain unreported due to lack of
awareness, education and lack of facilities in people residing in rural areas. Early diagnosis and
treatment are important to decrease the morbidity and mortality. Benign breast diseases need
early detection and management because of its high prevalence and its cancerous potential (3-
5%). Thus, early detection, diagnosis, and screening of breast lesions have a significant impact

on patient management like treatment outcome and survival.

Imaging is required for the diagnosis, appropriate treatment decision and proper follow up.
Treatment modality depends upon the extent of the disease and tumor biology. However, there is
a strong need for standard guidelines for the proper management of breast cancer in Ethiopia so
that surgery, chemotherapy, hormone therapy and radiotherapy will be standardized in the

country.

Palliative care has been initiated to provide to some patients with metastatic breast cancer

recently. The diagnosis of breast lesion is generally based on physical examination, X-ray



mammography, USG and FNAC. X-Ray mammography is the first line of technique used for
primary detection and screening of breast cancer with sensitivity between 69% and 90% but with
variable specificity in many countries [S]. However, it is reported that this technique has false
negative rate (misses lesion) around 10% to 25% in detecting breast cancers in dense breast [6].
In addition, mammogram limitation includes exposure to ionizing radiation. Fine needle
aspiration cytology (FNAC) is considered a highly standard method, cost effective and useful for

mass lesions [7, 8,9 ].

But FNAC cannot reliably predict invasion of tumor [12], additionally there is difficulty in
assessing deep seated lump within the breast and it is an invasive procedure as well. Thus, breast
Ultrasonography (USG) has evolved as an indispensible problem solving tool in patients with
dense breasts, post-radiation breasts, and women less than 35 years of age, pregnant and lactating
patients [13]. It is an important technique adjunct to mammography and clinical examination in

assessing impalpable breast abnormalities and mammographically occult lesions [14,15].

Although the gold standard for diagnosing palpable breast lumps is open surgical biopsy it is
costly and invasive especially in our resource limited set up.
Combining FNAC and US has significant improvement in avoiding tissue biopsy in the

diagnosis of patients presented with breast lump.



2 Literature review

Breast US

Breast Ultrasonography (USG) has evolved as an indispensible problem solving tool in patients
with dense breasts, post-radiation breasts, and women less than 35 years of age, pregnant and
lactating patients [13]. It is an important technique adjunct to mammography and clinical
examination in assessing impalpable breast abnormalities and mammographically occult lesions
[14, 15]. It differentiates cystic from solid lesions; benign and malignant breast neoplasm in
women when mammography is less sensitive due to dense breasts. The sensitivity of detecting
cancer is reported as 65% and 92% [16]. Keeping these vital clinical issues in apprehension we

decided to conduct this study in our group of women.

In a study done by Department of Radiology, National Medical College Teaching Hospital,
Birgunj, Nepal;, ACCURACY OF USG IN STRATIFYING PALPABLE BREAST LESIONS:
CORRELATIVE STUDY USING FINE NEEDLE ASPIRATION FOR CYTOLOGY; VOL 2, 2015;
US features that most reliably characterize lesion as benign were a round or oval shape were
(91.67%); with well circumscribed margins (96.67%); absent of halo sign (100%), posterior
enhancement (100%) in cases of cyst; posterior shadowing and lymph node enlargement absent

91.17%).

In a similar study by Rabhar et. Al [19] to evaluate the role of USG and FNAC in differentiation
of breast lesion, reported the reliable parameters to characterize lesion as benign were round or
oval shape (94%) which was similar to our results; well circumscribed margins of 91% in their
study also agree with our results. While, the posterior enhancement in their study was found in
78% of the cases whereas we observed in one cystic lesion. While the features that characterize
lesion as malignant reported in their literature was 61% irregular shape which was found to be

higher (85.71%) in our study.

In another similar study by Pande et al.[20] observed round or oval shape in 94%; well

circumscribed margins in 90% of the benign cases which was comparable to our findings. While
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the features like irregular shape and ill defined margins were 100% each, respectively in
malignant cases Tavassoli K, Cavalla P, Porcelli A, Surico N also evaluated sonographic features
of breast masses in 1997 using Kasumi-Kamio parameters (margins, peripheral echoes, internal
echoes, posterior echoes, lateral shadow cones) and the ratio between the longitudinal and
transverse diameter of the breast lump form the basis for a list of standardised diagnostic criteria
on which to base an analysis of breast disease that assesses the specificity and sensitivity of
ultrasonography as a valid, reliable initial step in the diagnosis of breast tumours. The study was
based on a series of 129 tumour cases and produced correct diagnosis in 89.28% of benign,

83.33% of malignant cases.

In an original article; Role of High Frequency Ultrasound in Evaluation of Palpable Breast
Masses in Correlation with Conventional Mammography,

Histopathology/Fine Needle Aspiration Cytology. (IOSR Journal of Dental and Medical
Sciences (IOSR-JDMS) e-ISSN: 2279-0853, p-ISSN: 2279-0861.Volume 15, Issue 10 Ver. VIII
(October. 2016), PP 68-75)

They identified that 3 best features met the criteria of frequency and reliability. These three
features were the shape, margins, and width—to-AP dimension ratio of the mass. It is important to
emphasize that the criteria for differentiating benign from malignant solid masses should be
strictly applied, as emphasized by Stavros et al. So these characteristics could be strictly applied
to predict a diagnosis of benignity. In our analysis of the data showed that use of these three
features alone, to identify masses that did not require biopsy could have improved the overall

positive predictive value (biopsy yield of carcinoma) by16% (from 23% to 39%).

FNAC

Fine needle aspiration cytology (FNAC) is considered a very important method, cost effective
and useful for mass lesions [7,8,9]. It has a sensitivity and specificity of > 90% and > 65%,
respectively. The positive predictive value was reported to be > 99%10 depending on the skill of
person performing the aspiration and expertise of the cytopathologist [11]. Sometimes the
problematic cells are missed, resulting in a false negative result. Further, FNAC cannot reliably
predict invasion of tumor [12], additionally there is difficulty in assessing deep seated lump

within the breast and it is an invasive procedure as well.



FNAC-US correlation

In a study done by Department of Radiology, National Medical College Teaching Hospital,
Birgunj, Nepal; ACCURACY OF USG IN STRATIFYING PALPABLE BREAST LESIONS:
CORRELATIVE STUDY USING FINE NEEDLE ASPIRATION FOR CYTOLOGY; VOL 2, 2015;
Comparison of USG and FNAC diagnosis of the lesions based on sonologically detected shapes

Among 37 cases with sonologically oval, round and ellipsoid shape, USG diagnosis was 33
benign lesions and 3 malignant lesions while FNAC diagnosed as 36 benign and 1 malignant
lesions. One case was diagnosed as indeterminate in USG as shown in Figure 3 (A). In total 37
cases with round, oval and ellipsoid shape, 33 cases (91.67%) of USG diagnosis matched exactly
with the FNAC diagnosis for benign lesions while 3 cases diagnosed as malignant in USG, only

one case was diagnosed as malignant in FNAC diagnosis, i.e., 33.33% matched.

Comparison of USG and FNAC diagnosis, in cases of echo texture and margins diagnosed by
USG

In sonological heterogeneous echo texture, USG had diagnosed 6 cases as benign while FNAC
had diagnosed 7 cases. Similarly, 8 cases have been diagnosed as malignant in USG while
FNAC diagnosed 9 cases to be malignant. Two cases which did not match the FNAC diagnosis.
In total 16 cases with heterogeneous echo texture, 14 cases (88%) of USG diagnosis matched

exactly with the FNAC diagnosis.

In a similar study by Reinikainen et al. (1999) [40] to evaluate the role of USG and FNAC in the
diagnosis of palpable solid breast lesions, they retrospectively reviewed the mammograms and
ultrasound images of 84 palpable breast lesions and the cytologic reports of 57 lesions. Results
were compared to the final histopathological diagnoses. 81 of the 84 lesions (96%) were
observed as a local abnormality at USG thereby missing three lesions. Also, the sensitivity and
specificity of FNAC were reported as 92 and 83%, respectively. There were no false-negative
malignancies in the three modalities (USG, mammography and FNAC) combined. They
concluded that active and critical use of various modalities could cut down the number of

surgical biopsies of benign breast lesions [40].
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3 Objectives
3.1 General

To find out important US features with comparision with FNAC results in diagnosing breast
lumps in all patients who presented with breast lump and undergone US and FNAC
examinations in SPHMMC between 2015 and 2018 GC.

3.2 Specific

1. The most applicable US features in evaluating breast lumps were identified
2. Each of these US features were used in diagnosing breast lumps as malignant or benign
3. Each of this features of US were used in predicting breast lumps as malignant or benign

in comparision with FNAC results.
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4 MATERIAL AND METHODS

4.1 The study design

The study was an institution based retrospective study to both outdoor and indoor patients at
SPHMMC who presented with clinically palpable breast lump(s), within a period OF THE LAST
3 years and seen in the radiology (us) and taken FNAC (in pathology) department by revising
their charts.

4.2 Study area

The study was conducted in St Paul’s hospital millennium Medical College, which is found in
Addis Ababa and is the 2" largest hospital in the country. It was built by Emperor Haile Selassie
I in 1969 with the help of the Germen Evangelical Church. The hospital is under the St. Paul’s
Hospital Millennium Medical College which was established in 2007. It is the training center for

undergraduate and a wide spectrum of postgraduate studies.

4.3 Population

4.3.1 Source Population
All patients in and out of Addis Ababa who are referred for a breast US and FNAC for clinically

palpable breast lump in SPHMMC.

4.3.2 Study Population
All patients who are referred for a breast US and FNAC for clinically palpable breast lump in

SPHMMC and fulfill the inclusion criteria

4.4 Inclusion and exclusion criteria

4.4.1 Inclusion criteria
Patients of any age who presented with palpable breast lump; The term

“palpable breast lump” meant area of denser breast tissue felt different from the

surrounding breast tissue and / or from similar area of the contra lateral breast, which
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could be subjectively and reproducibly felt Who undergone US and FNAC examinations
in SPHMMC.
4.4.2 Exclusion criteria:

Recurrent lump at the same site of any previous operation and those who had history of

prior irradiation to chest or breast will be excluded.

4.5 Data Analysis

Finally, both the diagnosis were compared. All the statistical analysis was carried out in SPSS
16.0. The predictive values (sensitivity, specificity, positive predictive value, negative predictive
value and accuracy) of USG between benign and malignant groups of breast lesion were

calculated using 2 by 2 table.
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5 Results,

Table 1: Case summary

Ultrasound Cases

characteristics of breast Valid Missing Total

lump. Percent Percent Percent
speculation 27 69.2% 12 30.8% 39 100.0%
Angular margin 27 69.2% 12 30.8% 39 100.0%
Microlobulation 28 71.8% 11 28.2% 39 100.0%
taller than Wide 28 71.8% 11 28.2% 39 100.0%
Duct extension 28 71.8% 11 28.2% 39 100.0%
Branching Pattern 28 71.8% 11 28.2% 39 100.0%
Calcification 28 71.8% 11 28.2% 39 100.0%
Acoustic Shadowing 28 71.8% 11 28.2% 39 100.0%
hypoechogenecity 28 71.8% 11 28.2% 39 100.0%
US index in BIRADS 27 69.2% 12 30.8% 39 100.0%

Results,

The results presented here are based on the observation of each characteristic feature of breast

lesions detected in USG and finally correlating them with FNAC diagnosis. All the cases of

breast lump were diagnosed with USG were subjected to fine needle aspiration for cytology

(FNAC). Finally, A total of 38 the findings of USG were compared with the findings of FNAC.

Based on the following identified US features breast lumps were diagnosed and categorized as

normal benign and malignant and correlated with FNAC results.

14



Table 2: speculation

BENIGN OR MALIGNAT Total
NORMAL | BENIGN | MALIGNANT
speculations | No 2 20 2 24
yes | O 0 3 3
Total 2 20 5 27

Based on speculation the result showed 3 cases had a speculations while 24cases show no

speculations. Two were normal, 20 benign and 5 found to be malignant. All cases with

speculation diagnosed as malignant by US were matched to be malignant by FNAC with

predictive value of 100%.

Table 3: Angular margin

BENIGN OR MALIGNANT Total
NORMAL | BENIGN | MALIGNANT
Angular margin | No 2 16 1 19
yes 0 4 4 8
Total 2 20 5 27

Based on angular margin 69.2% (19 cases) showed no angular margin while 8 cases showed

angular margin. From those which show angular margin 4 cases were diagnosed as malignant

and 4 cases were diagnosed on as benign.

15



Table 4: microlobulation

BENIGN OR MALIGNAT Total
NORMAL | BENIGN | MALIGNANT
microlobulation | No 2 16 3 21
yes 0 5 2 7
Total 2 21 5 28

7 cases showed microlobulations on US. 21 cases showed no lobulations. From those which
showed lobulations on US 2 cases were diagnosed as malignant and 5 cases were found to be

benign.

Table 5: Taller than wide

BENIGN OR MALIGNAT Total
NORMAL | BENIGN | MALIGNANT
taller than wide | No 2 18 1 21
yes 0 3 4 7
Total 2 21 5 28

7 cases of breast lumps seen showed taller than wide pattern. 21 cases showed no such feature on

US. 4 cases were diagnosed as malignant and 3 cases were found to be benign.

16



Table 6: duct extension

BENIGN OR MALIGNAT
NORMAL [ BENIGN [ MALIGNANT | Total
duct extension No 2 20 41 26
yes| 0 1 1| 2
Total 2 21 51 28

From all 2 cases showed duct extension on US with 1 case of them were diagnosed as malignant

Table 7: Branching Pattern

BENIGN OR MALIGNAT
NORMAL | BENIGN | MALIGNANT | Total
Branching Pattern No 2 20 41 26
yes| 0 1 1| 2
Total 2 21 51 28

2 cases showed branching pattern on US and 1 case was found to be malignant.

17



Table 8: Calcification

BENIGN OR MALIGNAT

NORMAL | BENIGN | MALIGNANT | Total

Calcification No 2 16 2 20
yes 0 5 3 8
Total 2 21 5 28

71.8 % (8 cases) showed calcification on US and 3 of them were diagnosed as malignant and 5

of them were found to be benign.

Table 9: Acoustic Shadowing

BENIGN OR MALIGNAT

NORMAL | BENIGN | MALIGNANT | Total

Acoustic Shadowing No 2 15 2 19
yes 0 6 3 9
Total 2 21 51 28

69.2%(9 cases) showed acoustic shadowing on US with 33%(3 of them) were found to be

malignant and 6 cases were diagnosed as benign.



Table 10: hypoechogenecity

BENIGN OR MALIGNAT
NORMAL | BENIGN | MALIGNANT | Total

hypoechogenecity No 2 9 1 12
yes 0 12 4 16
Total 2 21 51 28

78.1%(16 cases) were hypoechoic on US with 25%(4 cases) were diagnosed as malignant and ---

9%(12 cases) were found to be benign. A total of 12 cases showed hypoechongenecity on US.

Table 11: US index in BIRADS

BENIGN OR MALIGNAT
NORMAL | BENIGN [ MALIGNANT | Total
us index in BIRADS 0 2 0 0 2
Bl 0 1 ol 1
B2| 0 13 ol 13
B4 0 1 3| 4
Total 2 20 5| 27
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6 Discussion

Breast Ultrasonography (USG) has evolved as an indispensible problem solving tool in patients
with dense breasts, post-radiation breasts, and women less than 35 years of age, pregnant and
lactating patients [13]. It is an important technique adjunct to mammography and clinical
examination in assessing impalpable breast abnormalities and mammographically occult lesions
[14, 15]. It differentiates cystic from solid lesions; benign and malignant breast neoplasm in
women when mammography is less sensitive due to dense breasts. The sensitivity of detecting
cancer is reported as 65% and 92% [16]. Keeping these vital clinical issues in apprehension we
decided to conduct this study in our group of women.

In a study done by Department of Radiology, National Medical College Teaching Hospital,
Birgunj, Nepal; ACCURACY OF USG IN STRATIFYING PALPABLE BREAST LESIONS:
CORRELATIVE STUDY USING FINE NEEDLE ASPIRATION FOR CYTOLOGY; VOL 2,
2015; US features that most reliably characterize lesion as benign were a round or oval shape
were (91.67%); with well circumscribed margins (96.67%); absent of halo sign (100%), posterior
enhancement (100%) in cases of cyst; posterior shadowing and lymph node enlargement absent

91.17%).

In another similar study by Pande et al.[20] observed round or oval shape in 94%; well
circumscribed margins in 90% of the benign cases which was comparable to our findings. While
the features like irregular shape and ill defined margins were 100% each, respectively in
malignant cases Tavassoli K, Cavalla P, Porcelli A, Surico N also evaluated sonographic features
of breast masses in 1997 using Kasumi-Kamio parameters (margins, peripheral echoes, internal
echoes, posterior echoes, lateral shadow cones) and the ratio between the longitudinal and
transverse diameter of the breast lump form the basis for a list of standardised diagnostic criteria
on which to base an analysis of breast disease that assesses the specificity and sensitivity of
ultrasonography as a valid, reliable initial step in the diagnosis of breast tumours.

The study was based on a series of 129 tumour cases and produced correct diagnosis in 89.28%

of benign, 83.33% of malignant cases.
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In an original article; Role of High Frequency Ultrasound in Evaluation of Palpable Breast
Masses in Correlation with Histopathology/Fine Needle Aspiration Cytology.

(IOSR Journal of Dental and Medical Sciences (IOSR-JDMS) e-ISSN: 2279-0853, p-ISSN:
2279-0861.Volume 15, Issue 10 Ver. VIII (October. 2016), PP 68-75)

They identified that 3 best features met the criteria of frequency and reliability. These three
features were the shape, margins, and width—to-AP dimension ratio of the mass. It is important to
emphasize that the criteria for differentiating benign from malignant solid masses should be
strictly applied, as emphasized by Stavros et al. So these characteristics could be strictly applied
to predict a diagnosis of benignity.

In our analysis of the data showed that use of these three features alone, to identify masses
that did not require biopsy could have improved the overall positive predictive value
(biopsy yield of carcinoma) by16% (from 23% to 39%).

In our study speculation has a 100% predictive value showing all cases with speculation

were found to be malignant.

Acoustic shadowing has the least positive predictive value in our study. So combining US
features in diagnosing breast lumps in our study of the valid 27 cases 18%(5) were found to be

malignant and 74%( 20) were benign. 7%(2) cases were diagnosed as normal.

In a study done by Department of Radiology, National Medical College Teaching Hospital,
Birgunj, Nepal; Accuracy Of Usg In Stratifying Palpable Breast Lesions: Correlative Study
Using Fine Needle Aspiration For Cytology; Vol 2, 2015;

Comparison of USG and FNAC diagnosis of the lesions based on sonologically detected shapes
Among 37 cases with sonologically oval, round and ellipsoid shape, USG diagnosis was 33
benign lesions and 3 malignant lesions while FNAC diagnosed as 36 benign and 1 malignant
lesions. One case was diagnosed as indeterminate in USG as shown in Figure 3 (A). In total 37
cases with round, oval and ellipsoid shape, 33 cases (91.67%) of USG diagnosis matched exactly
with the FNAC diagnosis for benign lesions while 3 cases diagnosed as malignant in USG, only

one case was diagnosed as malignant in FNAC diagnosis, i.e., 33.33% matched.
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In a similar study by Reinikainen et al. (1999) [40] to evaluate the role of USG and FNAC in the
diagnosis of palpable solid breast lesions, they retrospectively reviewed the mammograms and
ultrasound images of 84 palpable breast lesions and the cytologic reports of 57 lesions. Results
were compared to the final histopathological diagnoses. 81 of the 84 lesions (96%) were
observed as a local abnormality at USG thereby missing three lesions. Also, the sensitivity and
specificity of FNAC were reported as 92 and 83%, respectively. There were no false-negative
malignancies in the three modalities (USG, mammography and FNAC) combined. They
concluded that active and critical use of various modalities could cut down the number of

surgical biopsies of benign breast lesions [40].
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7 Conclusion

In General using important US features in diagnosis of a breast lump is very cost effective and
efficient way given it is done by skillful practitioner and in a good set up.
The limitations were there were no enough FNAC data to correlate with the sonographic features

in our setup. And also there were significant amount of US reports which lacks proper reporting

bot this is beyond the scope of this study
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