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Abstract 

Background: Magnetic resonance imaging (MRI) is highly sensitive to detect clinically suspected lesions that mammography and 

sonography may miss. However, routine postoperative MRI surveillance is not recommended unless there is concerning clinical 

or radiological evidence. Objective: To evaluate the role of MRI in assessing postoperative breast lesions and distinguishing benign 

changes from recurrence. Methods: This prospective cohort analysis was conducted at the National Center for Early Detection of 

Breast Cancer, Oncology Teaching Hospital, Medical City, from January 2022 to August 2022. The study enrolled breast cancer 

patients who had undergone breast-conserving surgery (BCS) or mastectomy within the past 24 months and were currently under 

radiological surveillance or presented with a new clinically detected mass. Results: A total of 42 lesions from 32 patients were 

analyzed; 21(65.7%) were under routine follow-up, while 11(34.3%) presented with a new mass. Mammography and/or ultrasound 

detected 36(85.7%) lesions, while MRI identified six (14.3%) additional lesions. Histopathology confirmed malignancy in 

22(68.2%) patients. Five of six MRI-discovered lesions were malignant in histology, with a mean diameter of 7.5mm ranging from 

6-11mm. Irregular shape, speculated margin, heterogeneous enhancement, and diffusion restrictions were significantly associated 

with malignancy. Using histopathology as the gold standard, MRI demonstrated 100% sensitivity, 55% specificity, and 78.6% 

accuracy. Conclusions: Dynamic contrast-enhanced MRI can improve the characterization of postoperative breast lesions. This 

method can help minimize benign lesion biopsies and detect recurring malignancies and multifocality when traditional imaging 

fails. 
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 المتكرر والآفات الحميدة بعد الجراحة يز بين سرطان الثدي يدور التصوير بالرنين المغناطيسي المعزز بالتباين في التم

 الخلاصة

حيول  لغنلر  لغشفوع    ااتلا الغفوتبه اسل رو ر رل يالت) فو راياسل التصوير  الفولل ) لغلوص يالتصوير  اللغي لا تي  (  MRI: التصوير  الل ين  الغنالينيو)  خلفيةال

ا ننك  ير التصوير  : الهدف، لا راصو  اللغ افب  ال يانان  لغتصوير  الل ين  الغنالينيو) الو الح اح  عل لك اش  كالد ة ل  رو ر ر  ةي عيولل ن  ع غ     الصويان   يع  لل 

: اك ع  اء كذا التةغنل الحغل ) الغيووووت بغ) ت) الغ لن الييا)  الطرائقالل ين  الغنالينيوووو) ت) ا ننك  تلا اللوص الو الح اح  يالتغننن ان  التنن اا الةغنول يالتش ار 

  يوغغ  الورارو  ع  وو رو يلا اللوص الذر  ا وليا  2022علو ةغيو،     2022لغشفوع الغبش     رو يلا اللوص، عيوتفواو اميرات التلغنغ)، الغورا  ال،بن ، ع  رالر   

ا حللنل اة  الغ افب  الإيولل ن  ةي اك التفولتسك اشتغ   ورول اك التفولتسل رو ر رل  يوس ا الغل ون  يلليي  24ةي اروتصصولا اللوص ا ا اا  ( BCSلح اح  الةالظ  غو اللوص  

٪( ع  لتغ   ورول  التفوووع التصوووير  3 34   11٪( للي  اة  الغتلال  ال يانان ، اناغل ظس ا  7 65   21ع ر ووول    32ع   يغيلج  42: اك اةغنل عل عحغي ه  النتائج

ي ي  يرت  التةغنل الايونح)٪(  تلا ع ولتن   ةلو  3 14٪(  ت ، اناغل حو  التصوير  الل ين  الغنالينيو) روت   7 85   36الفولل ) لغلوص يأةي الغي لا تي  الصويان   

عغك  اراب     11-6عك رت ايح ع    5 7، حنث ربغغ عتيرو  ف، كل  ييونحنل٪(  للي  اغ  ع  رو   تلا عشتفوا  الل ين  الغنالينيو) ابنل  2 68ع ر ول    22ابنث ت) 

، ةظس  التصوير  عيثي لغلنلر    التةغنل الايونح)ن  الغاتظك يالسلعش الغ ولرا  يالتلنرن غن  الغتحلي  يفني  الايتفولر افوشل لبن  الليرت الثبنث  الروتثوات الفوشل غ

: رغش  ةا رؤ ص التصوير  الل ين  الغنالينيو) الورالعنش) الغلنب اللتبلر  علو  الاستتنتااات٪   6 78٪ ي ف   55٪ ياصوييون   100الل ين  الغنالينيو) حيولرون  اايوب   

يالو  البؤر  او تفووول اةيووون  اييووونع  تلا اللوص الو الح اح   رغش  ةا ايووول و كذ  ال، ر   ت) ا غنل ان لا ااتلا الةغنول يالتفووولب اميرات الثبنل  الغتش رل  

 التصير  الت غنوص 
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INTRODUCTION 

Breast cancer continued to be a major public health 

concern. In addition to being the most prevalent 

cancer among women globally, the incidence of this 

disease among younger women is on the rise. 

Underdeveloped regions accounted for over half of 

breast cancer diagnoses and nearly 66% of breast 

cancer-related deaths in 2020 [1]. It is crucial to 

diagnose breast cancer early and administer surgical 

treatment, particularly for young women who undergo 

breast-conserving surgery (BCS), which is also 

referred to as partial mastectomy or lumpectomy, and 

subsequent radiotherapy [2]. One of the most 

significant obstacles encountered by oncologists 

following postoperative radiotherapy is the presence 
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of an overt mass or increased density in mammograms 

that is difficult to differentiate from local recurrence 

[4]. Approximately 15% of women who are diagnosed 

with early-stage breast cancer will experience a local 

invasive recurrence within twenty years, which is 

associated with a three- to four-times increased risk of 

mortality [3]. Diagnostic imaging modalities have a 

significant impact on the sensitivity of local 

recurrence detection. MRI is a highly sensitive tool for 

the detection of clinically suspected lesions that are 

occult on mammography and sonography [2]. 

However, it is not recommended for routine follow-up 

after BCS, except in the event of suspicious clinical or 

radiological evidence [4]. Patients' prognoses and the 

management of clinical and surgical therapy methods 

are both affected by the evaluation of any 

residual/recurrent malignancy following treatment. 

Consequently, this study aimed to analyze MRI 

function in evaluating postoperative breast lesions and 

its accuracy in differentiating benign changes from 

recurrence. 

METHODS 

Study design and setting 

A prospective cohort study conducted at the National 

Center for Early Detection of Breast Cancer, 

Oncology Teaching Hospital, Medical City, from 

January to August 2022. The study was approved by 

the ethical committee of the Oncology Teaching 

Hospital. All patients were given informed written 

consent. 

Inclusion criteria 

The study included all patients who met the inclusion 

criteria, which were: A patient with a history of breast 

cancer who underwent breast-conserving surgery or 

mastectomy within the last 24 months and was 

diagnosed with a Breast Imaging Reporting and Data 

System (BIRADS) 4 lesion(s) on mammography 

and/or ultrasound at the surgery bed [5], mastectomy 

bed, or other quadrant of the ipsilateral breast. The 

rationale for including patients within two years of 

primary surgery is that breast cancer recurrence most 

frequently occurs during the first few years post-

surgery. Additionally, patients may still exhibit fat 

necrosis, edema, and scarring up to two years after the 

procedure. 

Exclusion criteria 

Pregnant patients, those with contraindications to 

MRI, or claustrophobia were excluded from the study, 

in addition to patients with BIRADS 4 or more on 

MRI and did not have cytology or histopathology 

confirmation. 

Interventions and outcomes measurement 

Mammography (5149456-5, GE, Hungary) both 

cranial-caudal (CC) and mediolateral (ML) views 

were performed for twenty-six patients with 

subsequent complementary ultrasound examinations. 

For patients with modified radical mastectomy 

(n=13), high-resolution conventional ultrasound 

(GE/Logic58, Korea,) was conducted using a linear 

array transducer operating at 8–12 MHz. 3.2. MRI of 

the breast was conducted on a superconducting 1.5 T 

MR imaging apparatus (Magnetom Aera, Siemens 

Health Care, Germany). Dedicated bilateral sixteen-

channel breast coils were employed to examine all 

patients in the prone position. BIRADS 4 lesions were 

identified in several patients. 

The MRI protocol 

Scout view sagittal protocol localization and T1-

weighted pulses were applied. Fast spin-echo (FSE) 

was used to acquire axial non-fat saturated TIWI with 

the following image parameters: TR: 426 ms, TE: 4.6 

ms, slice thickness: 3 mm, FOV: 300-360 mm, matrix: 

307 x 512. The following settings were used to get an 

axial T2-weighted turbo spin-echo: TR 5220, TE 67, 

384 x 512 matrix, and 3 mm slice thickness. To obtain 

axial short T2 Transverse Dixon fat and water, the 

following parameters were used: TR 7000-9000 ms, 

TE 70 ms, slice thickness 3-4 mm, inter-slice gap 1 

mm, FOV 300-360 mm, and matrix 307 512. 

Diffusion-weighted imaging (DWI) was performed 

before contrast intake in the axial plane at spin-echo 

sequence with (0,400,800 sec/mm²) b-values, and 

ADC maps were reconstructed. An ADC value less 

than 1.0 x 10⁻³³ was considered restricted. Dynamic 

contrast MRI was conducted after administering a 0.2 

mmol/kg gadopentetate Di meglumine bolus via an 

automated injector at a rate of 3-5 ml/s through an 18–

20-gauge intravenous cannula in the antecubital vein. 

All dynamic experiments were conducted in the axial 

plane using fat saturation pulses for fat suppression. 

The FL 3-D T1WI Spair sequence was employed, with 

parameters including TR 4-8 ms, TE 2 .4 ms, flip 

angle 20-25, slice thickness 2 mm, no inter-slice gap, 

FOV 300-360 mm, and 307 x 512 matrixes. The next 

step was a 20-ml bolus infusion of saline at 3–5 ml/s. 

The dynamic study includes one pre-contrast and five 

post-contrast series, each lasting 1.16 min with a 20-s 

gap between them. The post-processing workflow 

involved three key steps: First, time-signal intensity 

curves were generated for lesions showing suspicious 

enhancement patterns. Second, maximum intensity 

projection (MIP) views were created in all three 

orthogonal planes. Finally, reformatted sagittal, 

coronal, and axial projections were produced through 

image subtraction, where pre-contrast images were 

subtracted from their corresponding post-contrast 

series. 

Image analysis 

Two breast radiologists with experience ranging from 

5 to 20 years evaluated the images. All cases were 

examined collaboratively, and the final diagnosis was 

mutually accepted. Initially, T2 fat sat images were 

analyzed to identify edema, postoperative seroma, and 

hematoma. Additionally, T1WI was conducted to 

identify adipose within the lesion [6]. Each lesion was 

evaluated using the MRI BI-RADS Atlas (2013) 
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morphology descriptors [7]. Lesions were categorized 

as either a mass, a non-mass-like enhancement 

(NMLE), or a focus. A mass was defined as a three-

dimensional, space-occupying lesion, typically visible 

on pre-contrast T1- or T2-weighted images. Masses 

were characterized by their shape, margins, and 

internal enhancement patterns. Non-mass-like 

enhancement (NMLE) was defined as enhancement 

that did not conform to a discrete mass or focus. 

NMLE was further classified based on its distribution, 

internal enhancement pattern, and whether it exhibited 

symmetric or asymmetric enhancement. Any detected 

lesion was assessed for the size, extent, and 

multiplicity, as well as relation to the skin, nipple, and 

chest wall with kinetic assessment done. Axillary 

lymph nodes were also assessed for their shape, size, 

cortical thickness, and uniformity. MRI criteria for a 

suspicious ALN included a shortest diameter ≥10 mm, 

L/T <2, and a replaced hilum. Patients' follow-up and 

histopathology: Suspected lesions classified as 

BIRADS 4 or higher on MRI were re-evaluated using 

a second-look ultrasound. Then, the detected lesion 

was sampled using core needle biopsy (gauge 14), 

guided by ultrasound. Lesions exhibiting less 

alarming characteristics were evaluated with fine 

needle aspiration biopsy under an ultrasound guide to 

rule out malignancy. 

Statistical analysis 

All statistical analyses were carried out using 

Statistical Package for Social Sciences (IBM Corp., 

Armonk, N.Y., USA) software version 

25.  Continuous variables were expressed as mean, 

standard deviation ± SD, or range. Observational data 

were presented as frequency and percentage. To 

assess the proportions of nominal/ ordinal variables in 

different groups, statistical comparisons were 

performed using the Chi-square test or Fisher's exact 

test, as appropriate. Statistical significance was 

defined as a p-value less than 0.05. Sensitivity was 

measured as the proportion of malignancies that were 

correctly identified by the evaluated test.  Specificity 

was measured as the proportion of benign diseases 

that were correctly identified as such. The positive 

predictive value (PPV) is measured as the proportion 

of positive for malignancy tests that were truly 

positive. Negative predictive value (NPV) was 

measured as the proportion of negative for malignancy 

tests that were true negative. The overall test accuracy 

was measured as the proportion of all results that were 

true. 

RESULTS 

A total of 32 patients were included with a mean age 

of 50.59 ± 7.6 years, ranging between 37 and 68 years; 

14 (43.8%) of them were in menopause. 

Approximately two-thirds of the patients, 21 (65.6%), 

were asymptomatic on routine follow-up, while 11 

(34.3%) presented with a new palpable mass. A total 

of 42 lesions were identified; 36 (85.7%) were present 

in the preceding mammography and/or US, while 6 (-

14.3%) were newly discovered by MRI, mammograph 

and US BIRADS with other patients’ characteristics 

are presented in Table 1.  

Table 1: Patients and characteristics of the lesions 
Characteristic n(%) 

 Menstrual state (n=32) 
Reproductive  18(56.3) 

Menopause  14(43.8) 

 Type of referral (n=32) 
Follow up  21(65.6) 

New lump 11(34.4) 

 Nature of lesions (n=42) 
Present on preceding US and mamo 36(85.7) 
New discovered by MRI 6(14.3) 

Mammogram BIRAD (n=21) 

BI-RADS 0 1(4.8) 

B-IRADS I 1(4.8) 

B-IRADS IV 19(90.5) 

 US BIRAD (n=36) BI-RADS IV 36(100) 

 

In 22 cases (52.4%), the final histopathology 

diagnosis confirmed cancer. Most of them were 

invasive carcinoma, but one case (2.4%) was ductal 

carcinoma in situ (DCIS) and two cases (4.8%) were 

metastatic axillary LN. While mammography was 

able to detect 14 (82.25%) malignant tumors, it 

miscategorized 5 (35.2%) benign lesions as suspicious 

lesions (BIRADS 4). MRI, on the other hand, 

recategorized 10 suspicious lesions (BIRADS 4) by 

ultrasound to benign lesions (BIRADS 2) or benign 

lesions needing follow-up (BIRADS 3), which were 

confirmed on histopathology (Table 2). Five out of six 

lesions that were newly discovered on the MRI were 

suspicious lesions (BIRADS 4) and confirmed 

malignant on histopathology with a mean larger 

diameter of 7.5 mm ranging between 6 and 11 mm. 

All these lesions were IDC in the ipsilateral breast; 2 

(40%) were at the site of the operation, 2 (40%) were 

away from the site of the operation, and one (20%) 

was a suspicious axillary LN (Table 3). The 

comparison of MRI morphology, diffusion, and 

dynamic characteristics of malignant and benign 

lesions are illustrated in Table 3. Irregular speculated 

morphology features are significantly associated with 

final malignant diagnosis, p= 0.021 and 0.001, 

respectively. Among the types of enhancement, 

heterogenous enhancement was seen in 12 (54.5%) 

malignant lesions, which was marginally significant 

compared with benign lesions, where it was observed 

in only 4 (21.1%), p= 0.055. Also, restrictive diffusion 

(ADC value below 1x10-3) was significantly linked to 

14 (63.6%) of the tumors that were cancerous, but 

almost none of them were seen in the benign lesion 

(p< 0.001). 12 (80%) of the benign lesions were 

associated with the type I curve, and 60% of malignant 

lesions were equally distributed between curve types 

II and III (p= 0.019). 
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Table 2: Final diagnosis of lesions discovered during MRI or on preceding mammograph and/or US with corresponding site and BIRADS 

Characteristic 

Present on pre-exiting US and/or mamo 

(n=36) 

Newly discovered by MRI 

(n=6) 

Benign 

n=19 

Malignant 

n=17 

Benign 

n=1 

Malignant 

n=5 

Ste of lesion 

At site of operation 12(40.9) 11(41.1) 1(100) 2(40) 

Away from operation site 6(14.4) 5(12.2) 0 2(40) 

Axillary LN 1(0.6) 1(0.6) 0 1(20) 

Mammo BIRAD 

BI-RADS 0 1(1.6) 0 - - 

BI-RADS 1 1(1.6) 0 - - 

BI-RADS 4 5 (35.2) 14(100) - - 
US BIRADS BI-RADS 4 19(100) 17(100) - - 

MRI BIRADS 

BI-RADS 2 7(36.8) 0 1(100) 0 

BI-RADS 3 3 (15.8) 0 0 0 
BI-RADS 4 9 (47.4) 17(100) 0 5(100) 

Values were expressed as frequency and percentage. 

Table 3: Comparison in MRI morphology, diffusion, and dynamic characteristics of malignant and benign lesions 

MRI features 

Histopathology diagnosis 

p-value Benign 

(n=20) 

Malignant 

(n=22) 

Type of lesions in MRI   

Normal* 1(5) 0 

0.127 

Mass 6(30) 14(63.6) 

Non-mass 8(40) 6(27.3) 
Fluid collection 2(10) 0 

LND 3(15) 2(9.1) 

Mass shape (n=20) 
Oval 3 (50) 0 

0.023 Round  2 (33.3) 6 (42.9) 

Irregular 1(16.7) 8 (57.1) 

Mass margins (n=20) 

Circumscribed  4 (66.7) 0 

0.001 Irregular  2(33.3) 7 (50) 

Speculated 0 7 (50) 

Type of enhancement   

Homogenous 7(36.8) 5(22.7) 

0.055 

Heterogenous 4(21.1) 12(54.5) 

Clumped 0 2(9.1) 
Cluster ring 0 1(4.5) 

Peripheral enhancing 4 (21.1) 1(4.5) 

Faint 1(5.3) 0 
Non-enhancing 3(15.8) 1(4.5) 

Distribution of non-mass enhancement 
(n=14) 

Focal 7 (87.5) 2 (33.3) 

0.119 
Linear 0 1 (16.7) 
Regional 1(12.5) 2 (33.3) 

Segmental 0 1 (16.7) 

Type of diffusion  
No restriction 19(100) 8(36.4) 

<0.001 
Restriction 0(0.0) 14(63.6) 

Type of curve   

1 12(80) 8(40) 

0.019 2 3(20) 6(30) 
3 0 6(30) 

MRI BIRADS 

BI-RADS 2 8 (40) 0 

<0.001 BI-RADS 3 3 (15) 0 
BI-RADS 4 9 (45) 22 (100) 

*The anticipated lesion on the US which appeared normal on MRI was not included in the results of dynamic study. 

The MRI features of malignant tumors according to 

the final histopathology diagnosis are illustrated in 

Table 4 and Figure 1. Histopathologically, we 

diagnosed 19 out of 34 MRI BIRADS 4 as invasive 

ductal carcinoma, 1 as DCIS, and 2 as infiltrated 

axillary IN. The in situ lesion appeared as a restricted 

enhancing mass with a progressive curve. On the 

other hand, invasive carcinomas showed up as a mass 

in 13 cases (68.4%) and as a non-mass lesion in 6 

cases (31.6%). The enhancement was spread out in 

different ways, and more than half of the cases were 

heterogeneous. Although 6 (31.6%) exhibited a 

washout-type curve, there were 7 (36.8%) with 

progressive and 6 (31.6%) plateau curves. Table 5 

illustrates the MRI features of benign/nonneoplastic 

postoperative changes according to the final 

histopathology diagnosis. Out of 20 benign lesions, fat 

necrosis was the most frequently encountered lesion, 

accounting for 6 (26.1%). Post-operative fibrosis 

changes were the second most frequent, accounting 

for 5 (21.7%). Half of fat necrosis appeared as mass 

lesions, 2 (33.3%) exhibited nonrestricted 

heterogenous enhancement, and the rest showed 

peripheral enhancement with fat content on T1 FSE, 

and none had washout curves. Postoperative fibrosis 

appeared as a mass in 2 (40%) and a focal non-mass 

in 3 (60%) of the cases. The majority depicted 

homogenous enhancement 3 (60%), however, 

heterogenous and faint enhancement was also seen. 

All were associated with a progressive type of curve 

(type I). The validity of the MRI test was assessed 

(Table 6). Using histopathology as the gold standard 

and classifying BIRADS 3, 4, and 2 as suspicious or 

benign, MRI demonstrated high sensitivity yet low 

specificity (64.7%) and an overall accuracy of 78.6%. 

DISCUSSION 

The distortion of normal breast architecture following 

surgery may persist for many years, and it may be 

difficult to distinguish between benign postoperative 
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alterations and local recurrence on mammography [8]. 

The combination of enhancement kinetics following 

injection of gadolinium contrast material with 

morphology enhances the effectiveness of MRI in 

detecting recurring cancers [9]. 

Table 4: The MRI features of malignant tumors according to final histopathology diagnosis 

MRI feature 

Histopathological result 

Total 
In situ 

(n=1) 

Invasive 

(n=19) 

Infiltrated 

ALN (n=2) 

Type of lesions in MRI  

Mass 14 1(100) 13(68.4) 0 

Non-mass 6 0 6(31.6) 0 

LND 2 0 0 2(100) 

Mass shape  Round  6 1 (100) 5 (38.5) 0 

 Irregular 8 0 8 (61.5) 0 

Mass margins   Irregular  7 1 (100) 6 (46.2) 0 

 Speculated 7 0 7 (53.8) 0 

Distribution of non-mass 

enhancement 

  

Focal 2 0 2(10.5) 0 

Linear 2 0 2(10.5) 0 

Regional 1 0 1(5.3) 0 

Segmental 1 0 1(5.3) 0 

Type of enhancement 
  

 

  

Homogenous 5 0 4(21.1) 1(50) 
Heterogenous 12 1(100) 11(57.9) 1(50) 

Clumped 2 0 2(10.5) 0 

Cluster ring 1 0 1(5.3) 0 

Peripheral 
enhancing 

1 0 1(5.3) 0 

Non-enhancing 0 0 0 0 

Type of restriction 
No restriction 8 0 8(42.1) 0 

Restriction 14 1(100) 11(57.9) 2(100) 

Type of curve 

  

  

1 8 1(100) 7(36.8) 0 

2 6 0 6(31.6) 0 

3 6 0 6(31.6) 0 

Values were expressed as frequency and percentage. ALN: Axillary lymph node.

In the present study, re categorized 10 (27.8%) 

BIRADS 4 lesions detected by ultrasound to BIRADS 

2 and BIRADS 3, which were confirmed benign on 

histopathology. Ertekin et al. have recently evaluated 

the role of MRI in category 4 solid mass lesions 

detected by mammography and ultrasonography [10]. 

They reported that MRI reclassified 74 out of 121 

(61.2%) BI-RADS 4 lesions to lower categories (BI-

RADS 2 or 3) [10]. Lesions at the scar bed, adjacent 

to the margin, which are the common site of 

recurrence, may be overlooked in mammography or 

breast ultrasonography as a result of architectural 

distortion, increased density at the lumpectomy site, 

and posttreatment edema [4]. Moreover, MRI detected 

six additional lesions that were not identified in a 

preceding mammography and ultrasound, five 

(83.3%) of which were malignant. In a previous study, 

Park and colleagues analyzed the malignancy rate 

among the 119 MRI-identified lesions and determined 

a malignancy rate of 68.1%. Lesions classified as BI-

RADS 4C-5 had a substantially greater incidence than 

lesions classified as 4A-4B, while ipsilateral same-

quadrant lesions had a significantly higher incidence 

than contralateral lesions [11]. It is well known that 

MRI is the best way to find multicentric diseases that 

might not be visible or detectable with regular breast 

lesion screening imaging [12]. Nevertheless, such 

lesions in the setting of primary lesions are often DCIS 

or invasive cancer smaller than 1 cm, which are argued 

to result in overtreatment of patients and more 

aggressive surgical procedures [13]. In the setting of 

cancer patients, we found that all these newly 

diagnosed tumors on MRI were invasive lesions with 

a mean largest diameter of 7.5 mm, 40% were away 

from the site of the previous operation, and virtually 

all were away from the index tumor. 

 
Figure 1: 33 years female with a history of right breast cancer one 

year ago, was treated with breast-conserving surgery; On the annual 
follow up mammogram. A) CC view showed heterogeneous dense 

breast ACR C, with clips at the site of operation, no suspicious 

microcalcification, normal skin thickening, both nipples retracted 

with skin fold; B) US depicted a small ill-defined heterogenous 

hypoechoic area at the site of the previous operation. On MRI C)T1 

contrast early, and D) T2 STIR showed enhancing mildly restricted 
non-mass area at the corresponding site. Core needle biopsy under 
US guide revealed a local recurrence.  
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Table 5: MRI features of benign/nonneoplastic post-operative changes according to final histopathology diagnosis 

MRI Features Total 
Normal 

N=1 

Post-op 

fibrosis 

N=5 

Fat 

necrosis 

N=6 

FC 

N=1 
Seroma 

N=2 
Granuloma 

N=2 
LN 

N=3 

Type of lesions in MRI 

Normal 1 1(100) - - - - - - 
Mass 6 - 2(40) 3(50) - - 1(50) - 

Non-mass 8 - 3(60) 3(50) 1(20) - 1(50) - 

Fluid collection 2 - - - - 2(100) -- - 

LND 3 - - - - - - 3(100) 

Mass shape 

Oval 5 - 1 (50) 2 (66.7) - - - - 
Round  2 - - 1 (33.3) - - 1(100) - 

Irregular 1 - 1(50) - - - - - 

Mass margins     
Circumscribed  6 - - 3 (100) - - 1(100) - 
Irregular  2 - 2 (100) - - - - - 

Speculated 0 - - - - - - - 

distribution of non-mass 
enhancement 

Focal 4 - 3(100) 3 (100) 1(100) - - - 
Regional 1 - - - - - 1(100) - 

type of enhancement 

Homogenous 7 - 3(60) - 1(100) - - 3(100) 

Heterogenous 4 - 1 (20) 2(33.3) - - 1(50) - 

Peripheral 

enhancing 
4 - - 4(66.7) - - - - 

Faint 1 - 1(20) - - - - - 

Non-enhancing 3 - - - - 2(100) 1(50) - 

Type of Diffusion  
No restriction 19 - 5(100) 6(100) 1(100) 2(100) 2(100) 3(100) 

Restriction 0 - - - - - - - 

Type of curve 

1 12 - 5(100) 5(83.3) - - 1(50) 1(100) 
2 3 - - 1(16.7) 1(100) - 1(50) - 

3 0 - - - - - - - 

MRI BIRADS 
BI-RADS 2 8 1(100) 1(20) 3(50) - 2(100) 1(50) - 
BI-RADS 3 3 - 2(40) - - - - 1 (33.3) 

BI-RADS 4 9 - 2(40) 3(50) 1(100) - 1(50) 2(66.7) 

 
Table 6: Validity of MRI in diagnosing malignant breast lesions post operatively 

Test No. Sensitivity Specificity PPV NPV Accuracy 

MRI  49 100 55.6 64.7 100 75.5 

 

Given that these patients had completed their 

chemotherapy, these tumor foci might be resistant 

clones and require further consideration; hence, the 

precise extent of the lesion is an important prerequisite 

for informed management decisions. The overall 

accuracy of MRI in the current study was 78.6%, with 

100% sensitivity. Although this seems lower than 

MRI accuracy reported by other studies, which 

reaches up to 95.6% [6]. The sensitivity of breast MRI 

for the assessment of recurrence has been reported to 

be 90% [14]. In comparison to conventional MRI, 

studies have shown that diffusion-weighted MRI 

demonstrates enhanced specificity and positive 

predictive value [4]. The low specificity seen in the 

current study can be attributed to the inclusion criteria, 

which allowed for individuals with worrisome 

BIRADS 4 findings on mammography and/or 

ultrasound. This resulted in only a few truly negative 

cases, leading to a decrease in specificity. The MRI 

features that were significantly different in malignant 

lesions were the heterogeneous type of enhancement 

and restriction of diffusion and washout curve. 

Compelling data reported the association between 

restricted diffusion and malignant behavior of the 

tumor [15-17] and has been identified as an 

independent predicting feature [16]. None of the 

benign lesions in the current study exhibited restricted 

diffusion, but 63.6% of the malignant tumors did. 

Nevertheless, out of the invasive malignant tumors, 8 

(42.1%) did not exhibit diffusion restriction, half of 

which were non-mass-enhancing lesions. A different 

pattern has been reported by Ahmadinejad et al. who 

had 4.4% benign and 89% non-mass enhanced lesions 

with restricted diffusion [17]. Less than half of the 

benign lesions (45%) in the current study appeared 

suspicious (BIRADS 4) in the MRI study; two were 

homogenously enhanced LNs, one was fibrocystic 

changes that appeared as homogenously enhanced 

mass lesions with a type III curve and unrestricted 

diffusion, three were fat necrosis, and one was 

granulomatous inflammation. Fat necrosis is a 

common postoperative finding and a frequent pitfall 

that can be misdiagnosed as suspicious by imaging 

[18]. Half of the fat necrosis lesions were categorized 

as BIRADS2 in the current study, however, there was 

a lesion with heterogenous enhancement and another 

with a type II curve. Although fat was detected in 

these lesions as a high signal on T1WI [19] and fat 

necrosis was in differential diagnosis, a biopsy was 

recommended. 

Study limitations 

This study has certain constraints. As prospective 

study and despite decent recruitment, a significant 

number of patients were excluded due to their loss 

during follow-up, resulting in a small sample size. The 

type of biopsy was determined by the level of 

suspicion, with seroma and low-suspicion lesions 

being selected for FNA biopsy owing to limited 

resources. 

Conclusion  

In the setting of breast cancer patients' follow-up, MRI 

can reduce the category of BIRADS 4 and identify 
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additional lesions with high malignancy suspicion. 

Therefore, incorporating dynamic contrast-enhanced 

magnetic resonance imaging for assessment of 

postoperative breasts can provide a valuable 

characterization of the lesion with a high negative 

predictive value, particularly in 

ultrasound/mammography BIRADS 4 lesions. This 

approach can also reduce the need for unnecessary 

biopsies for benign lesions and determine the extent of 

recurrent malignancy and multifocality in cases where 

conventional imaging has been inefficient. 
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