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Abstract  

Background:  Breast cancer (BC) is one of the most com-
mon cancers among the women population all over the world.  
It is also the one of the leading causes of death among that  
population. Advances in early diagnosis and BC treatment, a  

combination of surgery, chemotherapy, and radiation therapy,  
in the past decades have resulted in prolonged survival in  
patients with BC. However, the major problem for the BC  

management is still its local-regional recurrence and distant  
metastasis in BC patients who have previously undergone  
surgery.  

Aim of Study:  To evaluate the diagnostic accuracy of  

postoperative surveillance by ultrasound and Doppler study  

in breast cancer patients correlated to pathology as golden  

reference.  

Patients and Methods:  In this diagnostic accuracy study  
of 20 female patients with breast cancer subjected to surgical  

management within one year whether mastectomy or conserv-
ative surgery, breast U/S done to the patient with colour  

Doppler study to characterised the lesion. Radiology depart-
ment of Tikrit University Hospital under supervision of  

Diagnostic Radiology, Ain Shams University. Diagnostic  
Radiology, Ain Shams University. Study period: From May  

2020 till January 2021.  

Results:  Based on histopathology (biopsy), as the reference  

standard, we analyzed the capacity of US and Doppler study  

scan to identify the lesions. US (FAST) yielded two false  

negative results in the identification of traumatic injuries. The  
sensitivity of US was 88.24% and its specificity 100%; the  

positive and negative predictive values were 100% and 60%,  
respectively with accuracy 90%. These results show that US  

had high sensitivity and specificity in the detection of breast  
lesion and differentiate between benign & malignant lesions.  

US surveillance results according to final diagnosis, there  

were 17 US-positive findings in 15 malignant patients. In our  
study, there was no significant difference in the overall survival  
between patients with benign lesions only and patients with  

malignant lesions.  

Conclusion:  The results of this study demonstrated that  
Post surveillance Ultrasound (PSU) can be used for detection  

of the malignant lesions in the breast regional area with BC.  
Postoperative US had a high sensitivity for the detection of  
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malignant lesions in the breast and associated breast region,  

which can be a predictor of distant metastasis in mastectomy  
and breast conservation surgery patients.  
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Introduction  

BREAST  cancer (BC) is one of the most common  

cancers among the women population all over the  
world [1] . Breast cancers can begin in different  

areas of the breast, such as the ducts, the lobules,  

or the tissue in between [2] .  

BC is predominantly a disease of aging, with  
only 5 to 7% of patients diagnosed below the age  
of 40 years in the developed world. In less devel-
oped regions such as in Africa and the Middle East,  
a higher proportion of patients are diagnosed below  

the age of 40, reaching as high as 20% [3] .  

Increasing age, reproductive factors, mammo-
graphic density and, in around 9% of cases, genetic  

factors and family history are all known risk factors  

for breast cancer [4] .  

Based on criteria of pathological features and  
invasiveness, common breast cancers can be divid-
ed into three major groups: Non-invasive (or in  
situ), invasive, and metastatic breast cancers [2] .  

Postoperative imaging demonstrates abnormal-
ities associated with skin-incision sites, reposition-
ing of the nipple areola complex (NAC), and pa-
renchymal redistribution [5] .  

Postoperative U/S has a high sensitivity for the  

detection of malignant lesions in the breast and  

associated breast region, which can be a predictor  
of distant metastasis in mastectomy patient's Dop-
pler sonography is preferred when suspicious le-
sions are discovered within the context of under-
lying postoperative changes. U/S and Doppler  
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study can also provide a more accurate character-
ization of suspected lesions than physical exami-
nations, and it allows for immediate intervention  
for the tissue diagnosis of such suspicious lesions  

[6] . In contrast to mammography, the detection  
performance of U/S is not affected by dense breast  

tissue. The main limitation of U/S is the high  
number of non-specific or false-positive findings,  
although this is less of a problem if U/S is per-
formed on a regular basis during follow-up [7] .  

Aim of the work:  

The aim of this study is to evaluate the diag-
nostic accuracy of postoperative surveillance by  

ultrasound and Doppler study in breast cancer  

patients correlated to pathology as golden reference.  

Patients and Methods  

Methodology:  
Type of study:  In this diagnostic accuracy study  

of 20 female patients with breast cancer subjected  

to surgical management within one year whether  
mastectomy 14 (70%) or conservative surgery 6  

(30%), breast U/S done to the patient with colour  
Doppler study to characterised the lesion.  

Study setting:  Radiology department of Tikrit  
university hospital under supervision of Director:  

Prof. Dr. Sahar Elfiky Diagnostic Radiology, Ain  

Shams University and Co-Director: Dr. Samar  

Ramzy Ragheb. Diagnostic Radiology, Ain Shams  
University.  

Study period:  From May 2020 Jan. 2021.  

Study population:  20 female patients whether  

mastectomy or conservative surgery.  

Inclusion criteria:  Patients >18 years old with  
breast cancer within first year after surgery. Path-
ologically proven breast cancer, subjected to sur-
gical management whether mastectomy or conserv-
ative surgery.  

Exclusion criteria:  Breast cancer patient who  
did not receive surgical management. Patients they  

lost to ultrasound follow-up less than 3 years.  
Patients less than 18 years. Patients with synchro-
nous or past history of other malignancy.  

Sample method:  Using Convenience method.  

Sample size:  20 cases.  

Ethical considerations:  Detailed explanation  
of the procedure to the patient including the steps,  
outcomes and complications obtaining informed  
consent from the patient.  

Study tools and procedure:  Machine used is  
hospital type Alpenion cube High density linear  
transducer (12MHz). Breast ultrasound and Doppler  
sonography not required any special preparations  

it was also important to avoid applying powders,  
lotions, or other cosmetic to patient breast before  

the procedure. Full history will be taken from all  
patients. Ask the patient to uncover area from waist  

up and to lie on ultrasound table. Put triangular  

sponge behind the shoulder that help us to examined  

breast effective. Applying clear ultrasonic gel to  
the skin and examine surgical scar bed, ipsilateral  
axilla and supraclavicular fossa ultrasound guided  

fine needle or core biopsy if the suspicious lesion  

in surgical scar in selected patients adjunct to  

mammography or MRI after data collection.  

Risk of procedure:  Minor bleeding, hematoma  
formation or patient discomfort after biopsy.  

Statistical analysis:  Appropriate descriptive  
and inferential statistical test will be used.  

Table (1): Demographic characteristics of studied patients.  

Study group  
Parameters (n=20)  

% 

Age (years): 49.5±9.316  
Mean ±  SD 50 (40.5-54.75)  
Median (IQR) 33-70  
Range  

Age distribution:  
30-<40 years 2 10.0  
40-<50 years 7 35.0  
50-<60 years 8 40.0  
≥60 years 3 15.0  

Occupation:  
House Wife 20 100.0  

Residence:  
Rural 10 50.0  
Urban 10 50.0  

SD : Standard deviation. N : Number.  
IQR: Interquartile range. %: Percentage.  

Table (1) shows the demographic characteristics  

of studied patients. The age of studied females was  
ranged from 33 to 70 years with mean ±  SD was  
49.5±9.316 years and median of 50 years. The  

commonest age involved was (50-<60 years) group  

with 8 (40.0%) cases followed by (40-<50 years)  
group with 7 (35.0%) cases. The age group least  
involved was (30-<40 years) with 2 (10%) cases.  
All the studied patients were housewives, half  

(50%) of them were from urban areas and the other  

half were living in rural areas.  

N  
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Statistical consideration:  
Data will be collected, tabulated and subjected  

to adequate statistical analysis including mean and  

standard deviation and will be discussed to assess  
the accuracy of ultrasound post-surgical surveil-
lance in patients with breast cancer.  

Results  

Table (2) illustrates the basic clinical charac-
teristics of studied patients. Two (10%) patients  
were diabetic, two (10%) patients were hyperten-
sive and only one patient was found to have hyper-
lipidemia.  

Table (3) shows the clinical characteristics  

related to breast cancer in studied patients. 11  

(55.0%) cases had lesions in the left side. The  

mean tumor size was (4.27 ± 1.4) cm. 8 (40%) cases  
underwent lumpectomy, 14 (70%) cases were treat-
ed by modified radical mastectomy, 11 (55%) cases  

were on chemotherapy, 9 (45%) cases were still  

on hormonal therapy and 8 (40%) cases were on  
radiotherapy. Vascularity were observed in 9 (45%)  

cases.  

The tumors pathologically were classified into  

5 benign and 15 malignant tumors. Benign tumors  

included 1 reactive hyperplasic lymphoid cell with  
no malignant cells, 1 seroma, 1 scar granuloma  
and 1 ductal epithelial cells of apocrine type.  

Malignant tumors included 9 ductal carcinoma, 2  
mammary carcinoma and 1 tubular carcinoma.  

Table (5) shows Ultrasound findings in studied  
patients. The majority of cases (70%) showed  
irregular hypoechoic focal lesion on US. 3 (15%)  

showed mass lesion.  

Based on histopathology (biopsy), as the refer-
ence standard, we analyzed the capacity of US  

scan to identify the lesions. US (FAST) yielded  

two false negative results in the identification of  

traumatic injuries.  

The sensitivity of US was 88.24% and its spe-
cificity 100%; the positive and negative predictive  

values were 100% and 60%, respectively with  
accuracy 90%. These results show that US had  

high sensitivity and specificity in the detection of  

breast lesion and differentiate between benign &  

malignant lesions (p=0.009).  

Table (7) illustrates US surveillance results  
according to final diagnosis, there were 17 US-
positive findings in 15 malignant patients.  

In our study, there was no significant difference  

in the overall survival between patients with benign  

lesions only and patients with malignant lesions  
(p=0.293).  

Table (2): Basic clinical characteristics of studied patients.  

Parameters  

Study group  
(n=20)  

N  %  

Diabetes mellitus:  
No  18  90.0  
Yes  2  10.0  

Hypertension:  
No  18  90.0  
Yes  2  10.0  

Hyperlipidemia:  
No  19  95.0  
Yes  1  5.0  

N: Number.  %: Percentage.  

Table (3): Clinical characteristics related to breast cancer in  

studied patients.  

Parameters  
Study group  

(n=20)  

N  %  

Side:  
Right  9  45.0  
Left  11  55.0  

Size:  
Mean ±  SD  4.27± 1.4  
Median (IQR)  4.26 (3.21-5.16)  
Range  2.36-7.23  

Lumpectomy:  

No  12  60.0  
Yes  8  40.0  

Modified Radical Mastectomy  

(MRM):  
No  6  30.0  
Yes  14  70.0  

Chemotherapy (CTH):  
No  9  45.0  
Yes  11  55.0  

Still on hormonal therapy:  
No  11  55.0  
Yes  9  45.0  

Radiotherapy:  
No  12  60.0  
Yes  8  40.0  

Vascularity:  
No  11  55.0  
Yes  9  45.0  

SD : Standard deviation.  N : Number.  
IQR: Interquartile range.  %: Percentage.  
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Table (4): Histopathology characteristics in studied patients.  Table (5): Ultrasound findings in studied patients.  

Parameters  
Study group  

(n=20)  
Study group (n=20)  

Parameters  
N %  

N  %  
Ultrasound:  

Benign cases (n=5):  Irregular hypoechoic focal lesion 14 70.0  

Reactive hyperplasic lymphoid cell  1  5.0  Mass lesion 3 15.0  

with no malignant cells  
Cystic lesion of fluid collection 1 5.0  
Well defined localized cystic lesion 1 5.0  

Seroma  1  5.0  heterogeneous  

Scar granuloma  1  5.0  Spots of macro calcifications 1 5.0  

BIRDIS II  1  5.0  N: Number. %: Percentage.  

Ductal epithelial cells of apocrine type  1  5.0  

Malignant cases (n=15):  
Table (6): Validity of US for post-surgical surveillance in  

patients with breast cancer.  

Poorly differentiated breast carcinoma  

Ductal carcinoma  

1  

9  

5.0  

45.0  
Sensi- Speci- Acc- p -

PPV* NPV* AUC  
tivity ficity uracy value  

Suspicion for malignancy  2  10.0  
US 88.24% 100% 100% 60% 90% 0.941 0.009  

Mammary carcinoma  2  10.0  findings  
Tubular carcinoma  1  5.0  

*PPV: Positive Predictive Value.  
N: Number.  NPV: Negative Predictive Value.  
%: Percentage.  AUC: Area under curve.  

Table (7): US surveillance results according to vascularity and the final diagnosis.  

Patient  
no.  

Ultrasound  Type of surgery  Size  
Vascu- 
larity  

Biopsy  
Type of  
lesion  

1  Irregular hypoechoic  
focal lesion  

Modified Radical Mastectomy  2.38  Yes  Poorly differentiated  
breast carcinoma  

Malignant  

2  Irregular hypoechoic  
focal lesion  

Modified Radical Mastectomy  3.2  No  Ductal carcinoma  Malignant  

3  Irregular hypoechoic  
focal lesion  

Modified Radical Mastectomy  4.52  No  Suspicion for malignancy  Malignant  

4  Irregular hypoechoic  
focal lesion  

Lumpectomy  3.8  No  Mammary carcinoma  Malignant  

5  Mass lesion  Modified Radical Mastectomy  4.2  Yes  Ductal carcinoma  Malignant  
6  Irregular hypoechoic  

focal lesion  
Lumpectomy  4.6  No  Intraductal carcinoma  Malignant  

7  Irregular hypoechoic  
focal lesion  

Modified Radical Mastectomy  5  Yes  Reactive hyperplasic  
lymphoid cell with no  
malignant cells  

Benign  

8  Cystic lesion of fluid  
collection  

Modified Radical Mastectomy  5.21  No  Seroma  Benign  

9  Irregular hypoechoic  
focal lesion  

Modified Radical Mastectomy  6.12  No  Tubular carcinoma  Malignant  

10  Well defined localized  
cystic lesion heterogeneous  

Modified Radical Mastectomy  3.48  Yes  Scar granuloma  Benign  

11  Spots of macro calcifications  Modified Radical Mastectomy  6.4  No  BIRDIS II  Benign  
12  Irregular hypoechoic  

focal lesion  
Lumpectomy  2.95  Yes  Intraductal carcinoma  Malignant  

13  Irregular hypoechoic  
focal lesion  

Lumpectomy  2.364  Yes  Ductal epithelieal cells  
of apocrine type  

Benign  

14  Irregular hypoechoic  
focal lesion  

Modified Radical Mastectomy  4.33  No  Mammary carcinoma  Malignant  

15  Irregular hypoechoic  
focal lesion  

Modified Radical Mastectomy  6.1  No  Ductal carcinoma  Malignant  

16  Irregular hypoechoic  
focal lesion  

Modified Radical Mastectomy  
and lumpectomy  

7.23  Yes  Suspicion for malignancy  Malignant  

17  Mass lesion  Modified Radical Mastectomy  2.41  No  Intraductal carcinoma  Malignant  
18  Irregular hypoechoic  

focal lesion  
Lumpectomy & Modified  

Radical Mastectomy  
3.57  Yes  Intraductal carcinoma  Malignant  

19  Irregular hypoechoic  
focal lesion  

Lumpectomy  3.25  No  Ductal carcinoma  Malignant  

20  Mass lesion  Lumpectomy & Modified  4.32  Yes  Intraductal carcinoma  Malignant  
Radical Mastectomy  



Type_lesion  
Benign  
Malignant  

Fig. (1): Kaplan-Meier survival curves for  
patients with benign and malignant  
breast lesions.  
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Table (8): Survival rate between breast cancer lesion.  

Overall comparisons  

Chi-square p-value Sig.  

Log rank (Mentel-Cox) 1.106 0.293 NS  

- Test of equality of survival distributions for the different levels of type of lesions.  

Survival  

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00  
Years  

Fig. (2): A 55-years-old female with a history of breast cancer underwent modified radical mastectomy (MRM)  

& chemotherapy (CTH).  

Regular follow-up ultrasound scan along the operative bed discovered an irregular, hypoechoic focal lesion  

along the scar measured 1.4x1.7cm. Doppler study confirms intra lesion positive vascularity.  

FNA biopsy was done and the recurrence of breast cancer was confirmed pathologically as a poorly  

differentiated breast carcinoma.  

Fig. (3): A 50-year-old female with a history of LT breast  

cancer underwent MRM & CTH.  

Follow-up US along the operative scar discovered an  
irregular hypo echoic lesion. No vascularity could be  

identified by Doppler.  

FNA biopsy was done & recurrence of breast cancer  

was confirmed as a recurrent ductal carcinoma.  



2240 Diagnostic Accuracy of Ultrasound & Doppler Study for Post-Surgical Surveillance  

Fig. (4): A 45 yrs old female, with previous history of Lt breast cancer underwent mastectomy before 2 year.  

Us finding hypo echoic focal lesion irregular in shape in surgical bed, non-vascular by Doppler study.  

Core tissue biopsy was done:  Show cluster and few scatter hyperplasic epithelial cell with moderate atypia  

and stoma element in bloody background, C4 (suspicion for malignancy).  

Discussion  

Breast cancer (BC) is one of the most common  

cancers among the women population all over the  
world. It is also the one of the leading causes of  
death among that population. Advances in early  
diagnosis and BC treatment, a combination of  
surgery, chemotherapy, and radiation therapy, in  
the past decades have resulted in prolonged survival  

in patients with BC.  

However, the major problem for the BC man-
agement is still its local-regional recurrence and  

distant metastasis in BC patients who have previ-
ously undergone surgery. It has been reported that  
early detection of its recurrence can not only help  
to control the disease and its treatment, but also  

can help to improve the survival for BC patients  
after surgery [8] .  

Breast cancer is the leading cause of cancer-
related death among women worldwide, with var-
iable incidence and mortality rates. Fortunately,  

mortality has decreased because of advances in  

screening and treatment. The 10-year survival rate  

of breast cancer ranges from 70 to 80%, with up  
to 90% for local and 60% for regional disease [7] .  

The annual hazard of recurrent disease (local  

and or metastases) ranges between 2 and 5% in  

years 5-20 after diagnosis. The yield for recurrent  
disease is likely to be higher in patients with  
advanced stages of disease [9] .  

Recent studies have demonstrated that the onset  

of local recurrence is an independent predictor for  

survival. Thus management of patients with breast  

cancer during surveillance plays an important role.  

The aims of any follow-up are to detect early local  
recurrence or contralateral breast cancer and to  

diagnose and treat cancer and/or therapy-related  

diseases such as metastases and osteoporosis [10] .  

Considering these facts a well-defined, evi-
dence-based surveillance protocol is needed to  

manage patients with breast cancer after the initial  

diagnosis, including staging and follow-up. Cur-
rently mammography every 1-2 years is the only  

recommended evidence-based imaging modality.  
In asymptomatic patients, there are no data to  
indicate that any imaging or laboratory test leads  

to a survival benefit. In symptomatic patients or  
in case of clinical findings appropriate tests should  
be performed immediately [11] .  

Breast ultrasound, which is used in high-
resource settings to supplement mammography in  
certain clinical scenarios, offers a potentially viable  
alternative for early breast cancer detection in some  

resource-limited areas because it is portable, lower  

cost than mammography, and versatile across a  
wider range of clinical applications. Breast ultra-
sound has been proven to be an exceptionally  

effective tool for imaging palpable abnormalities  

in the breast. It distinguishes cystic from solid  
masses and demonstrates those features of solid  
masses that would denote the mass as suspicious  
and warranting biopsy [12] .  

Ultrasound is a particularly useful diagnostic  
modality in dense breast tissue, often detecting  

breast cancers obscured on mammography. Fur-
thermore, if biopsy is required, ultrasound is the  

ideal imaging tool to guide subsequent procedures,  

further enhancing its utility in breast cancer diag-
nosis [13] .  
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The main purpose of this study was to evaluate  
the diagnostic accuracy of postoperative surveil-
lance by ultrasound and Doppler study in breast  
cancer patients correlated to pathology as golden  

reference.  

This was a cross sectional diagnostic accuracy  

study to 20 female patients with breast cancer  

subjected to surgical management within one year  
whether mastectomy or conservative surgery, breast  

U/S done to the patient with colour Doppler study  

to characterised the lesion.  

As regard the demographic characteristics of  
studied patients, we found that the age of studied  

females was ranged from 33 to 70 years with mean  

±  SD was 49.5±9.316 years and median of 50  
years. The commonest age involved was (50-<60  
years) group with 8 (40.0%) cases followed by  

(40-<50 years) group with 7 (35.0%) cases. The  

age group least involved was (30-<40 years) with  

2 (10%) cases. All the studied patients were house-
wives, half (50%) of them were from urban areas  
and the other half were living in rural areas.  

In agreement with our study, the study of Liu  
et al., [1]  aimed to evaluate the clinical usefulness  
of postoperative surveillance by ultrasound (PSU)  
in patients after breast cancer surgery, and reported  

that the mean age of all included patients was  

(45.9± 11.2) years. All patients were Chinese and  
Han ethnicity.  

Another retrospective study of Suh et al., [6]  
aimed to assess the diagnostic performance of  

postoperative ultrasound (US) surveillance for the  

detection of malignant lesions, and reported that  
the mean age of all included patients was 47.5 (20- 
73) years.  

Many breast cancer survivors have coexistent  

chronic diseases or comorbidities at the time of  

their cancer diagnosis. Women with breast cancer  
have similar risks as those without cancer for  

developing chronic illnesses or comorbidities due  
to the natural effects of aging; however cancer  

survivors are at risk for chronic conditions (such  

as obesity, hypertension, diabetes, dyslipidemia  

and decreased bone mass) not only because of the  

natural aging process, but sometimes due to the  
late effects of cancer treatment [14] .  

In the current study, as regard the basic clinical  

characteristics of studied patients; two (10%) pa-
tients were diabetic, two (10%) patients were  

hypertensive and only one patient was found to  
have hyperlipidemia.  

Sharma et al., [15]  reported that the most prev-
alent comorbidities associated with breast cancer  

are hypertension (21.8%), chronic obstructive  

pulmonary disease (COPD) (19.9%), rheumatologic  

disease (18.6%), and diabetes mellitus (16.7%),  
all four conditions have been reported in around  

75% of the cases.  

Fu et al., [16]  reported that among the 134 breast  

cancer patients, 73.8% had at least one of the  

comorbidities, 54.7% had 2-4, and only 7.4% had  
5-8. The five most prevalent comorbidities in this  
patient population were as follows: Hypertension  
(32.8%), arthritis (32.8%), thyroid problem (22.4%)  
hypercholesterolemia (12.7%) and diabetes  
(12.0%).  

In the present study, as regard the clinical  

characteristics related to breast cancer in studied  

patients, 11 (55.0%) cases had lesions in the left  

side. The mean tumor size was (4.27± 1.4) cm. 8  
(40%) cases underwent lumpectomy, 14 (70%)  

cases were treated by modified radical mastectomy,  

11 (55%) cases were on chemotherapy, 9 (45%)  

cases were still on hormonal therapy and 8 (40%)  
cases were on radiotherapy. Vascularity was ob-
served in 9 (45%) cases.  

In comparison with the study of Liu et al., [1]  
which reported that the mean tumor size was  
(20.7±3.3) mm.  

Another study of Suh et al., [6]  reported that  
286 mastectomy patients, 103 breast conservation  

surgery (BCS) patients, and one with both mastec-
tomy and BCS, the mean tumor size was 21.3 (4- 
73) mm.  

Breast cancer is a heterogeneous disease, var-
ying from clinical presentation to molecular fea-
tures, and tends to exhibit potentially distinct  

prognosis. Among the integrity of histological  
subtypes for the cancer of the breast, ductal breast  

cancer (IDC) is the most common histological  

type, which occupy more than 75% proportion of  

the entire population [17] .  

Furthermore, in the current study; the tumors  

pathologically were classified into 5 benign and  
15 malignant tumors. Benign tumors included 1  
reactive hyperplasic lymphoid cell with no malig-
nant cells, 1 seroma, 1 scar granuloma and 1 ductal  
epithelial cells of apocrine type. Malignant tumors  

included 9 ductal carcinoma, 2 mammary carcino-
ma and 1 tubular carcinoma.  

While in the study of Liu et al., [1]  histopathol-
ogy included invasive ductal cancer (n=269), in- 
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vasive lobular cancer (n=11), ductal cancer in situ  

(n=19), lobular cancer in situ (n=5), mucinous  

cancer (n=7), medullary cancer (n=6), carbriform  

cancer (n=4), and papillary cancer (n=3).  

Rambau et al., [18]  reported that Majority of  
the patients had invasive ductal carcinoma (91.5%)  
followed by mucinous carcinoma (5.2%), Invasive  
lobular carcinoma (3%) and in situ ductal carcinoma  

(0.3%). In all patients, 185 (56.4%) had tumor  

with histological grade 3.  

Moreover, the study of Suh et al., [6]  reported  
that according to histopathological distribution;  

Invasive ductal carcinoma 331 (82.9), Ductal car-
cinoma-in-situ 32 (8.0), Mucinous carcinoma 8  
(2.0), Lobular carcinoma 7 (1.7), Medullary carci-
noma 6 (1.5), Papillary carcinoma 5 (1.3), Cribri-
form carcinoma 4 (1.0), Metaplastic carcinoma 2  
(0.5), Apocrine carcinoma 2 (0.5), Tubular carci-
noma 1 (0.3), and Malignant phyllodes 1 (0.3).  

Although mammography is widely accepted as  

the gold standard for early breast cancer detection,  

it is not widely available globally. In contrast,  

ultrasound is accessible, versatile, and cost effective  
[19] .  

Breast US is an ideal complementary technique  

to the clinical exam and mammography. It enables  

direct correlation with and work-up of clinical as  

well as mammographic findings. In addition, US  
is able to evaluate the chest wall or the reconstruct-
ed breast after mastectomy. Breast ultrasound is  

also an excellent tool to evaluate the regional  
lymph nodes. In contrast to mammography, the  
detection performance of US is not affected by  
dense breast tissue [7] .  

On the other hand, Ultrasound findings in stud-
ied patients revealed that the majority of cases  

(70%) showed irregular hypoechoic focal lesion  

on US. 3 (15%) showed mass lesion.  

In comparison with the study of Brom et al.,  

[20]  which reported that all imaging episodes, 199  

abnormal images were generated. Of these abnor-
mal images, 168 (84.4%) were reported as 107 by  

US, Twenty-five images (12.6%) were classified  
as category 4 lesions 18 by US and 7 by mammog-
raphy and 6 images (3.0%) were considered cate-
gory 5, 3 by US and 3 by mammography. One  
hundred and eight percutaneous biopsies were  
performed, 78 (72.2%) of which were triggered  
by US alone. From 70 mammographic abnormal  
findings, 33 (47.1%) lead to biopsy, in US, 129  
abnormal images were found and 95 (73.6%) of  

abnormal findings lead to biopsy.  

Based on histopathology (biopsy), as the refer-
ence standard, we analyzed the capacity of US  

scan to identify the lesions. US (FAST) yielded  
two false negative results in the identification of  

traumatic injuries. The sensitivity of US was  

88.24% and its specificity 100%; the positive and  
negative predictive values were 100% and 60%,  
respectively with accuracy 90%. These results  

show that US had high sensitivity and specificity  

in the detection of breast lesion and differentiate  

between benign & malignant lesions (p=0.009).  

Liu et al., [1]  reported that the results of ultra-
sound surveillance for final-positive lesions (FPL)  

after surgery were assessed. The SS, SC, UAFPL,  

and PPV included mastectomy bed (SS, 100.0%;  

SC, 99.7%; UAFPL, 99.7%; and PPV, 36.0%),  

contralateral breast (SS, 100.0%; SC, 99.0%; UAF-
PL, 99.0%; and PPV, 25.4%), ipsilateral axillary  
or supraclavicular (SS, 91.7%; SC, 99.4%; UAFPL,  

99.4%; and PPV, 25.6%), and contralateral axilla  

or supraclavicular lymph nodes (SS, 100.0%; SC,  
99.9%; UAFPL, 99.9%; and PPV, 33.3%).  

Suh et al., [6]  reported that among 2,925 exam-
inations in 287 patients with mastectomy, there  
were 85 US-positive and 23 final-positive lesions  

(27%) in 20 patients at final diagnosis. Among  

1,171 examinations in 104 BCS patients, there  

were 32 US positive and five final-positive (15.6%)  

findings in four patients. The sensitivity, specificity,  

positive predictive value, and accuracy of US for  

final-positive lesions after breast cancer surgery  

were 95.8, 97.8, 27.1, and 97.9% in mastectomy  
patients and 42.9, 97.5, 9.4, and 97.2% in BCS  
patients. Among mastectomy patients, patients  

with final-positive findings had a higher incidence  

of distant metastasis than patients without final-
positive findings (31.6 vs. 9.3 %, p=0.01). Among  
BCS patients, there was no distant metastasis.  

Among mastectomy patients, the overall survival  
was not significantly different between patients  

with only final-positive findings and in patients  
with final-positive findings and distant metastasis.  

As routine ancillary ultrasound surveillance  
remains debated, most publishing bodies do not  

recommend routine ultrasound surveillance, In the  

prospective multicenter ACRIN 6666 trial of Berg  

et al., [21] , which included a subgroup of 1,426  
female breast cancer survivors with heterogene-
ously dense breast tissue in at least one quadrant,  
women were randomized to a sequence of three  

yearly screenings with mammography alone or a  
combination of mammography and ultrasound,  
Subgroup analysis of women with a personal history  

of breast cancer was included in the supplementary  
online content. Addition of ultrasound significantly  
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(p<0.001) increased cancer detection from 8.2/  

1,000 to 12.5/1,000 screens and sensitivity from  
55.9 to 84.7%. However, specificity and PPV3  
were significantly (p<0.001) inferior after the  
addition of ultrasound.  

In a meta-analysis of Sood et al., [19] , of the  
526 identified studies, 26 were eligible for inclu-
sion. Ultrasound had an overall pooled sensitivity  
and specificity of 80.1% (95% CI, 72.2% to 86.3%)  

and 88.4% (95% CI, 79.8% to 93.6%), respectively.  
When only low- and middle-income country data  
were considered, ultrasound maintained a diagnos-
tic sensitivity of 89.2% and specificity of 99.1%.  

Tan et al., [22]  in which a total of 326 breast  
lesions were biopsied. Histology results revealed  

the presence of 74 breast cancers and 252 benign  

lesions. USG had a sensitivity of 82%, specificity  
of 84%, PPV = 60%, NPV = 94% and an accuracy  
of 84%. MMG had a sensitivity of 49%, specificity  
of 89%, PPV = 53%, NPV = 88% and an accuracy  
of 81%. A total of 161 lesions which were imaged  
with both modalities were analyzed to determine  
the significance in the differences in sensitivity  

and specificity between USG and MMG. Sensitivity  
of USG (75%) was significantly higher than sen-
sitivity of MMG (44%) (X(2)1=6.905, p=0.014).  
Specificity of MMG (91 %) was significantly higher  

than specificity of USG (79%) (X(2)1=27.114,  
p<0.001). Compared with MMG, the sensitivity  
of USG was 50% (95% CI 10%-90%) higher in  

women aged less than 50 years (X(2)1=0.000,  
p=1.000) and 27% (95% CI 19%-36%) higher in  
women aged 50 years and above (X(2)1=5.866,  

p=0.015).  

In the study on our hands, US surveillance  
results according to final diagnosis, there were 17  

US-positive findings in 15 malignant patients.  

Liu et al., [1]  reported that Ninety-four ultra-
sound positive lesions in 71 patients were found  
in this study. Of those, 25 were malignant lesions,  
and 69 were benign lesions.  

However, in a clinical setting, it is difficult to  

perform a postoperative US that is focused on a  

specific part of the abovementioned area. Thus, a  
further evaluation of postoperative US for the  

detection of malignant lesions in mastectomy sites,  
the remaining breast, and regional LNs is needed.  
The study populations in previous studies consist  
of heterogeneous patient groups because they  

included patients with postoperative breast US  

examinations within a certain study period. There-
fore, patients had variable postoperative periods  

(range 7-300 months) [23] .  

In our study, there was no significant difference  

in the overall survival between patients with benign  
lesions only and patients with malignant lesions  
(p=0.293).  

In agreement with our findings, Suh et al., [6]  
reported that there was no significant difference  

in the overall survival between patients with final-
positive lesions only and patients with final-positive  
lesions and distant metastasis in the mastectomy  
group. Asymptomatic patients with final-positive  
findings had no significant difference in the overall  

survival compared with symptomatic patients with  
final-positive findings (p<_ 0.05).  

The strength of our study is that we included  

patients with BC who received both the mastectomy  
and the breast conservation surgery, so we are sure  

that it still works in patients with BC who received  

breast conservation surgery.  

Conclusion:  
The results of this study demonstrated that PSU  

can be used for detection of the malignant lesions  
in the breast regional area with BC. Postoperative  

US had a high sensitivity for the detection of  
malignant lesions in the breast and associated  

breast region, which can be a predictor of distant  
metastasis in mastectomy and breast conservation  

surgery patients.  
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