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INTRODUCTION 

Breast cancer stands as the most prevalent invasive 

cancer affecting women globally and in North America, 

ranking second only to lung cancer in mortality among 

women. Despite an increase in incidence rates due to 

enhanced detection methods, mortality rates have seen a 

decline. This improvement is partly due to a better 

understanding of breast cancer's epidemiology, 

encompassing reproductive, genetic, and environmental 

risk factors. Such knowledge has been pivotal in refining 

patient counseling, screening, and management 

practices.
[1] 

The triple evaluation protocol, consisting of 

clinical examination, radiological imaging, and biopsy, is 

pivotal in determining the nature of breast lumps.
[2]

 

Breast ultrasound emerges as a critical imaging modality 

in evaluating breast lumps, favored for its safety, non-

invasiveness, and lack of ionizing radiation exposure. It's 

particularly useful in women under 40 years old, while 

mammography is recommended for those over 40 with 

less dense breasts.
[3,4]

 When ultrasounds reveal 

abnormalities, such as suspicious solid masses or 

structural distortions, ultrasound-guided breast biopsies 

are employed. This method uses sound waves to locate 

abnormalities and extract tissue samples for microscopic 

examination. Although it's less invasive than surgical 

biopsies, with minimal scarring and no exposure to 

ionizing radiation, its limitations include the potential to 

miss lesions or underestimate disease extent. In cases 

where lesions are not clearly visible on ultrasound, 

especially with clustered calcifications, or are too small, 

surgical biopsy may be necessary.
[5,6]

 The Tru-cut biopsy 

is favored over Fine Needle Aspiration Cytology 

(FNAC) for diagnosing breast lesions, offering ample 

tissue for an accurate pathological diagnosis. This 
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ABSTRACT 

Background: Breast cancer is the most common invasive cancer and the second leading cause of cancer deaths 

among women globally, diagnosed through clinical exams, radiological imaging, and biopsy. Breast ultrasounds, 

favored for their safety and lack of ionizing radiation, are key in evaluating breast masses. Tru-cut biopsies are 

preferred over Fine Needle Aspiration Cytology for providing ample tissue for accurate diagnosis and treatment 

planning. Objective: Compare clinico-pathological aspects of breast masses obtained by Tru-cut biopsies to 

ultrasonography results and evaluate their validity. Method: A retrospective study spanning January 2022 to 

January 2023 analyzed 100 breast Tru-cut biopsies from Al-Imamain Al-Kadhimain Medical City, Oncology 

Teaching Hospital, and private labs, focusing on histopathological reports, slides, and clinical parameters. 

Histopathological diagnoses and ultrasound findings were collated from reports. Additionally, H&E stained slides 

were re-examined by a supervisor pathologist at Al-Nahrain University's College of Medicine for diagnostic 

revision. Results: In a study sample aged 21-85 years (mean 49.9±12.5), 82% were married and multiparous, with 

68% presenting palpable masses predominantly in the right breast's upper outer quadrant (31%). The majority 

(77%) of biopsies revealed malignancy, with invasive ductal carcinoma being the most common tumor (60%). 

Ultrasound findings predominantly showed BIRADs IV (58%) and V (33%) classifications, indicating a high 

likelihood of malignancy. Conclusion: The majority of core biopsy results were cancerous. Most cancers were 

invasive ductal carcinoma. Ultrasound was significantly associated with histopathology (tru-cut needle biopsy). 

Radio-pathological correlation is crucial for reliable outcomes. Tru-cut biopsy sensitivity, specificity, and 

accuracy (98%, 100%, 95%).  
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facilitates crafting a targeted therapeutic strategy for 

managing breast masses, with less invasiveness, minimal 

deformation, and scarring, alongside lower costs. Despite 

possible complications like hematoma and infection, its 

primary goals include achieving high diagnostic 

accuracy and providing detailed tumor information, such 

as type, grade, invasiveness, and receptor status. 

Preoperative core needle biopsy is increasingly 

becoming the standard in breast carcinoma diagnosis.
[7,8] 

While FNAC might still be used for image-detected 

lesions, Tru-cut biopsy is preferred for its ability to 

provide larger tissue samples suitable for histological 

analysis. Unlike FNAC, Tru-cut biopsy doesn't allow for 

same-day results due to the need for paraffin processing, 

which, however, offers the advantage of distinguishing 

between invasive and non-invasive diseases and 

determining ER, PR, HER-2 status.
[9]

 A review of 160 

studies on Tru-cut biopsy techniques revealed high 

sensitivities (over 97%) and specificities (92 to 99%) for 

both US-guided and mammography-guided biopsies, 

outperforming non-imaging-guided free-hand biopsy 

methods.
[10] 

The study aims to explore the connection 

between clinical-pathological features of breast masses, 

as determined by Tru-cut biopsies, and ultrasound 

results, encompassing factors like age, marital status, and 

histopathological diagnosis. It seeks to assess and 

compare the diagnostic accuracy of ultrasound imaging 

and Tru-cut biopsies in identifying breast masses. 

 

METHOD 

A retrospective study was conducted from January 2022 

to January 2023, analyzing 100 randomly selected 

patients who underwent breast Tru-cut biopsies. These 

samples were collected from the Teaching Laboratory of 

Al-Imamain Al-Kadhimain Medical City, the Oncology 

Teaching Hospital's Pathology Departments, and private 

laboratories throughout 2023. The study aimed to 

examine the histopathological and clinical parameters 

associated with breast masses, including age, location, 

size, presentation, marital status, parity, and findings 

from both pathology reports and ultrasounds. The study 

focused on female patients with breast masses who had 

been evaluated through Tru-cut biopsies and ultrasound 

examinations. Male patients, cases of metastatic breast 

cancer, and untreated breast cancers were excluded from 

the study. This exclusion criterion was set to ensure a 

focused and relevant patient cohort for analyzing the 

relationship between clinical-pathological features and 

imaging findings. In the Pathology Department at the 

College of Medicine, Al-Nahrain University, 

hematoxylin and eosin (H&E) stained slides were re-

examined by supervising pathologists to verify or revise 

initial diagnoses, emphasizing the rigorous quality 

control and accuracy of the study's pathological 

assessments. Statistical analysis was a crucial component 

of this study, utilizing "Minitab" version 20.1 for data 

analysis. The presentation of data involved bar charts and 

pie charts generated with "Microsoft Excel 2019" to 

visually represent data distribution and facilitate a clearer 

understanding of the findings. Contingency tables were 

used to employ the Chi-squared test, evaluating the 

significance of correlations between variables. A p-value 

of less than 0.05 was considered statistically significant, 

which is crucial for establishing the validity of the 

study's findings. This statistical approach allowed for a 

thorough examination of the relationship between the 

clinical-pathological features of breast masses and the 

outcomes of Tru-cut biopsies and ultrasound findings, 

aiming to assess the effectiveness and correlation of 

these diagnostic methods in breast mass evaluation. 

 

RESULTS 

The age of the studied sample range from 21-85 years 

with a mean of (49.9±12.5SD). Most of the studied 

sample was ≥ 50 years. The number of married studied 

sample 82% cases and the number of unmarried studied 

sample 18% cases and the number of multiparous are 

82% cases and the number of nulliparous 18 cases and 

mean parity 5.3 as illustrated in (Table 1). 

 

Table 1: Patients' Sociodemographic Characteristics. 

Characteristics Total patients [n = 100] 

Age (years) 
Mean ± SD Range 

49.9 ± 12.5 (21.0 – 85.0) 

Marital status 
Married No. (%) Unmarried No. (%) 

82 (82.0) 18 (18.0) 

Parity 
Multiparous No. (%) Nulliparous No. (%) 

82 (83.0) 18 (17.0) 

Mean Parity (Range) 5.3 (2-8) Nil 

 

Most sample studied were palpable mass, the number of 

palpable mass 68% and number of no palpable mass 

32%, and most sample studied were right breast mass in 

upper outer quadrant (31%) followed by left breast mass 

in upper outer quadrant (13%), right breast mass in lower 

outer quadrant seen in (10%), and Left breast - Lower 

outer quadrant seen in (4%). Other sites in right breast at 

6 o'clock and in left breast at 6 o'clock seen in (6%), Left 

breast at 12 o'clock seen in (6%), left breast at 3 o‟clock 

(2%). Other different sites seen in (21%), and bilateral 

mass seen in 3% as illustrated in (Table 2). Mass 

diameter range (10-55) mm and mean diameter ± SD 

(19.1±9.7) as illustrated in (Table 2). 
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Table 2: Distribution of patients' presentation & breast mass characteristics. 

Items 
Total 

[n = 100] 

Presentation, No. (%) 

Palpable breast mass 68 (68.0) 

Non-palpable breast mass 32 (32.0) 

Site of mass No. (%) 

Right breast - upper outer quadrant 31 (31.0) 

Left breast - upper outer quadrant 13 (13.0) 

Right breast - lower outer quadrant 10 (10.0) 

Left breast 7 (7.0) 

Right breast 6 (13.0) 

Right breast at 6 o'clock 6 (6.0) 

Left breast at 6 o'clock 6 (6.0) 

Left breast at 12 o'clock 6 (6.0) 

Left breast - Lower outer quadrant 4 (4.0) 

Bilateral masses 3 (3.0) 

Left breast at 3 o'clock 2 (2.0) 

Other different sites… 6 (6.0) 

Mass diameter measured by Ultrasound (mm) 

Mean diameter ± SD 19.1 ± 9.7 

Mass Diameter range (10-55) 

 

Most biopsies of the studied sample were malignant 

(77%). The most common tumor was invasive ductal 

carcinoma seen in 60% cases, followed by ductal 

carcinoma in situ followed by invasive lobular carcinoma 

seen in 6% cases, invasive mixed carcinoma in 3% cases, 

papillary carcinoma in 1% cases, and atypical ductal 

hyperplasia 1%, while benign lesions were 23%, 

fibroadenoma (18%) seen in (Figure 2), fibrocystic 

dieases (2%), duct ectesia (2%) seen in (Figure 1), and 

necrotizing mastitis (1%). Most cases of the studied 

sample in ultrasound finding were BIRADs IV (58%). 

Followed by BIRADs V (33%) and BIRADs III (5%), 

and BIRADs II (4%) as illustrated in (Table 3, 4). 

 

Table 3: Distribution histopathological features of breast mass among the studied patients. 

Histopathological features 
No. (%) 

[Total n=100] 

Invasive ductal carcinoma 60 (60.0) 

Ductal carcinoma in situ 6 (6.0) 

Invasive lobular carcinoma 6 (6.0) 

Invasive mixed carcinoma 3 (3.0) 

Papillary carcinoma 1 (1.0) 

Atypical ductal hyperplasia 1 (1.0) 

Fibroadenoma 18 (18.0) 

Fibrocystic disease 2 (2.0) 

Duct ectasia 2 (2.0) 

Necrotizing mastitis 1 (1.0) 

 

Table 4: Distribution of ultrasonic features of breast mass among the studied patients. 

Ultrasonic BIRADs Score 
No.(%) 

[Total n=100] 

BIRADs V (33,0) )33 

BIRADs IV 58 (58.0) 

BIRADs III 5 (5.0) 

BIRADs II 4 (4.0) 

BIRADs I 0 (0.0) 

 

The Validity of the ultrasound test in the diagnosis of 

breast malignancy in comparison to the gold standard 

(histopathology). As shown in (Table 5) has a Sensitivity 

(98.1%) and Specificity (100%), Positive Predictive 

Value (99.4%) Negative Predictive Value (97.6%) and 

Accuracy (95.6%) as illustrated in (Table 5). 
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Table 5: Validity indicators of the tru-cut biopsy test in the diagnosis of breast malignancy. 

Ultrasound test Value 95% CI 

Sensitivity 98.1% 96.75% to 99.17% 

Specificity 100 % 86% to 95.13% 

Breast ca prevalence in Iraq (*) 0.04% 
 

Positive Predictive Value 99.4% 88.9% to 94.8% 

Negative Predictive Value 97.6% 99.7% to 100.00% 

Accuracy 95.6% 88.9% to 96.6% 

* Based on 2019 data from Iraqi Ministry of Health. 

 

A statistically significant association was detected 

between age and histopathological diagnosis (p 

value=0.001), significant association was Detected 

between parity and histopathological diagnosis (p 

value=0.001), significant association was detected 

between marital status and histopathological diagnosis (p 

value= 0.001) as illustrated in (Table 6). 

 

Table 6: Distribution of sociodemographic characteristics to histopathological features of breast mass among 

studied patients. 

Parameters 
Benign 

[n = 25] 

Malignant 

[n = 75] 

All 

[n = 100] 
P-value* 

Age group 

20-29 Years 3 0 3 

0.001 
30-39 Years 6 8 14 

40-49 Years 8 28 36 

>50 Years 8 39 47 

Marital status 

Married 15 67 82 
0.001 

Unmarried 10 8 18 

Parity 

Multiparous 14 68 82 
0.001 

Nulliparous 10 18 18 

* Chi-square test was used. 

 

A statistically no significant association was detected 

between mass diameter and histopathological diagnosis 

(p-value=0.883). A statistically significant association 

was detected between BIRADS score and 

histopathological diagnosis (p-value =0.001). A 

statistically no significant association was detected 

between breast mass site and histopathological diagnosis 

(p-value =0.559). A statistically significant association 

was detected between presentation and histopathological 

diagnosis (p-value =0.048), as illustrated in (Table 7). 

 

Table 7: Distribution of ultrasonic features to histopathological diagnosis of breast mass among studied patients. 

Parameters 
Benign 

[n = 25] 

Malignant 

[n = 75] 

All 

[n = 100] 
P-value* 

Mass diameter 

10-19 mm 14 37 51 

0.883 20-29 mm 7 23 30 

≥30 mm 4 15 19 

BIRADS score 

BIRADS II 3 1 4 

0.001 
BIRADS III 3 2 5 

BIRADS IV 17 41 58 

BIRADS V 2 31 33 

Breast mass site 

Right 13 44 57 

0.559 Left 10 30 40 

Bilateral 2 1 3 

Presentation 

Non-palpable mass 12 20 32 
0.048 

Palpable mass 13 55 68 

* Chi-square test was used. 
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Figure 1: Section of fibroadenoma. A, at (4x) showing the circumscribed border, mixed glandular and stromal 

growth (arrow). B, at (10x) show pericanalicular fibroadenoma when the regular round or oval configuration of 

the gland is preserved (arrow). C, at (20x) the gland composed of cuboidal or low columnar cells with round 

regular nuclei resting on myoepithelial layer (arrow), H&E stain. 

 

 
Figure 2: Section of mammary duct ectasia, A at (4x) show dilated of large duct (arrow), B. at (10x) show dilated 

duct with accumulation of lipid rich detritus in the lumen and florid inflammatory reaction rich in macrophage 

and plasma cells (arrow). C, at (40x) show marked inflammation many macrophage and plasma cells (arrow). 

H&E stain. 
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DISCUSSION 

The study, conducted from January 2022 to January 

2023, aimed to assess the clinico-pathological features of 

breast masses through Tru-cut biopsies and their 

correlation with ultrasound findings. The mean age of 

participants was 49.9 years, aligning closely with similar 

studies conducted in India and South Korea but slightly 

lower than those in Puerto Rico, Spain, Turkey, and 

Canada, suggesting geographical and methodological 

differences could influence age demographics in breast 

cancer studies.
[11,12]

 The study highlighted the importance 

of age as a crucial risk factor for breast cancer, 

emphasizing the need for early mammography screening, 

particularly for women aged 40 and above, reflecting the 

increased incidence of breast cancer with age.
[13,14] 

Marital status and parity were also examined, with a 

majority of patients being married and multiparous. 

These demographic factors are noteworthy as marriage 

has been associated with better cancer survival rates, and 

early first pregnancy has been linked to reduced breast 

cancer risk.
[15,16]

 The study further discussed mass size, 

which ranged from 10-55mm, and its implications for 

treatment decisions, indicating that accurate assessment 

of tumor size through imaging techniques like 

mammography, US, and MRI is vital for choosing the 

appropriate treatment modality.
[17,18]

 The predominance 

of palpable masses (68%) in the study reflects the 

necessity of imaging evaluation for accurate 

characterization, with most masses located in the upper 

outer quadrant of the right breast. This distribution 

underscores the importance of targeted breast ultrasound 

and diagnostic mammography for proper diagnosis, 

especially since the physical palpation of masses has 

limitations.
[19,20] 

Histopathologically, 77% of biopsies 

were malignant, with invasive ductal carcinoma being 

the most common type, mirroring findings in other 

studies and highlighting the pivotal role of Tru-cut 

biopsy in the diagnostic pathway for breast cancer. This 

technique is noted for its accuracy, low cost, minimal 

complications, and quick procedure time, making it an 

essential step towards effective breast cancer care.
[12,21,22] 

Ultrasound findings predominantly showed BIRADs IV 

and V classifications, indicating a higher likelihood of 

malignancy, which is consistent with other research. 

However, discrepancies in BIRADs categorization across 

different studies suggest that factors like patient age, 

breast surgery history, and technical aspects of the 

imaging process can influence diagnostic accuracy.
[23,24] 

The association between ultrasound BIRADs categories 

and histopathology was statistically significant, with a 

high sensitivity and specificity of Tru-Cut biopsy in 

diagnosing breast cancer, confirming its superiority over 

ultrasound findings alone. This underlines the 

importance of combining imaging techniques with 

needle biopsy for enhanced diagnostic sensitivity and 

addressing the challenges of false-negative and false-

positive cases, which may result from sampling errors or 

misinterpretation.
[25-27] 

The study underscores the 

synergy between clinical, radiological, and 

histopathological assessments in diagnosing breast 

cancer. The integration of Tru-cut biopsy and ultrasound 

findings, coupled with demographic factors like age, 

marital status, and parity, plays a critical role in the early 

detection and management of breast cancer, ultimately 

influencing treatment outcomes and survival rates. 

 

CONCLUSION 

The majority of core biopsy results confirmed 

malignancy, with invasive ductal carcinoma being the 

most prevalent type. A significant statistical correlation 

was found between ultrasound and histopathological 

findings from Tru-cut needle biopsies. Radiopathological 

correlation is crucial for accurate diagnoses, with Tru-

Cut biopsy demonstrating high sensitivity (98%), 

specificity (100%), and accuracy (95%). 
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