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Abstract 
Background: Early detection is essential to determine breast cancer prognosis. The reliability of BI-RADS diagnoses varies, and the 
level of agreement between radiologists who read the same test is moderate at best. Kaiser Score offers a framework for evaluating 
breast lesions. Objective: To evaluate the breast cancer diagnostic landscape in Iraq by analyzing the Kaiser Score compared to the 
combination with BI-RADS. Methods: A prospective, cross-sectional diagnostic accuracy study was conducted at Private Radiology 
Center in Baghdad during December 2023 to December 2025. The study comprised 52 female patients, with a total of 90 suspected 
breast lesions, who needed multiparametric MRI to assess a recent abnormality found through ultrasonography or mammography, or to 
diagnose breast complaints with available Kaiser Score parameters and underwent histopathological examination for confirmation of 
diagnosis. Results: Kaiser score was significantly higher in malignant than in benign lesions (8.62 vs. 3.23, p<0.001). Regarding BI-
RADS, the highest proportion of malignant lesions was seen significantly among lesions classified as BI-RADS 5 (95%, p<0.001). A 
Kaiser score >6 is a predictor for malignant breast lesions. It was 94.3% sensitive, 98.2% specific, and 96.7% accurate. Sensitivity for 
lesions with a score of 4 or 5 BI-RADS was 97.1%, specificity was 67.3%, and accuracy was 78.9%. Conclusions: With KS, we can 
achieve better overall accuracy and more specificity. On its own, BI-RADS is quite sensitive, but it lacks specificity. Implementing a 
combination of the two could lead to better decisions and fewer needless biopsies. 
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 للتنبؤ بالورم الخبیث BI-RADSتقییم كایزر في تصویر الثدي بالرنین المغناطیسي متعدد المعاییر: التحقق المستقبلي والمقارنة مع 
 الخلاصة
تشخیصات  الخلفیة موثوقیة  تختلف  الثدي.  بسرطان  التشخیص  لتحدید  المبكر ضروري  الكشف   :BI-RADS  ،  الاختبار نفس  قرأوا  الذین  الأشعة  أطباء  بین  الاتفاق  ومستوى 

-BI: تقییم مشھد تشخیص سرطان الثدي في العراق من خلال تحلیل تقییم كایزر مقارنة بالجمع مع الھدفمتوسط في أفضل الأحوال. یقدم كایزر سكور إطارا لتقییم آفات الثدي. 
RADS  .52. شملت الدراسة  2025إلى دیسمبر    2023: أجریت دراسة استقبالیة لدقة التشخیص المقطعي في مركز الأشعة الخاص في بغداد خلال الفترة من دیسمبر  الطرائق  

ق الصوتیة أو مشكلة مشتبھ بھا في إصابة الثدي، واحتجن إلى تصویر بالرنین المغناطیسي متعدد المعاییر لتقییم شذوذ حدیث تم اكتشافھ عبر الموجات فو  90مریضة، مع إجمالي  
الثدي باستخدام معاییر كایزر   للثدي، أو لتشخیص مشاكل  لتأكید التشخیص.    Scoreالتصویر الشعاعي  : كانت درجة كایزر  النتائجالمتاحة، وخضعوا لفحص نسیجي مرضي 

الحمیدة ( الخبیثة مقارنة بالآفات  الآفات  الآفات الخبیثة بشكل  ،  BI-RADSفیما یتعلق ب  .  )0.001، ص<3.23مقابل    8.62أعلى بشكل ملحوظ في  لوحظت أعلى نسبة من 
٪ محدد، ودقة 98.2٪، و94.3ھي مؤشر على آفات الثدي الخبیثة. كان التقییم حساسا بنسبة    6). درجة كایزر >0.001٪، ص<95(   5رادز  -ملحوظ بین الآفات المصنفة كابا

یمكننا الحصول ،  KS: مع  الاستنتاجات٪.  78.9٪، والدقة  67.3، وخصوصیة  BI-RADS 97.1٪في    5أو    4٪.  كانت الحساسیة للآفات التي حصلت على درجة  96.7بنسبة  
الدقة.   إلى قرارات أفضل وتقلیل الخزعات غیر    BIRADSعلى دقة عامة أفضل ومزید من  الاثنین قد یؤدي  الجمع بین  التحدید. تطبیق  لكنھ یفتقر إلى  بمفرده، حساس جدا، 
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INTRODUCTION 

Among females, breast cancer accounts for most cancer-
related deaths. In 2020, less developed regions of the 
world accounted for over half of the breast cancer 
diagnoses and two-thirds of the breast cancer deaths, 
despite the disease's former dominance in industrialized 
countries [1]. Worldwide, 2.3 million women were 
diagnosed with breast cancer in 2022, with 670,000 
losing their lives to the disease. It strikes women 
worldwide and at any age after puberty, though the rates 
seem to increase as the women get older [2]. Early 

detection is the single most essential factor in 
determining breast cancer prognosis. Improving the 
prognosis of a disease is possible with prompt diagnosis 
[3,4]. Research shows that patients whose diagnoses are 
made earlier tend to have better survival rates compared 
to those whose diagnoses are made later [5]. In low- and 
middle-income countries (LMICs), breast cancer is 
more commonly diagnosed at a later stage. Breast 
cancer patients in High-Income Countries (HIC) are 
more likely to be in stages I-II, according to the 
available information, but in Low- and Middle-Income 
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Countries (LMIC), less than half of the patients 
diagnosed are in early stages [6]. Early identification 
alleviates patients' financial and emotional burdens by 
minimizing the need for expensive therapies such as 
radiation and chemotherapy [7]. With 94% to 100% 
sensitivity for detecting breast malignancy, higher than 
ultrasound and mammography, magnetic resonance 
imaging (MRI) is an essential imaging modality for 
screening breast malignancy in individuals with a high 
familial or hereditary risk of developing the disease [8]. 
Despite its strengths, breast MRI faces challenges, 
including high false-positive rates (leading to 
unnecessary biopsies), lower specificity for lesion 
characterization due to the overlap in morphology and 
kinetics between benign and malignant lesions on MRI, 
high cost, patient discomfort (claustrophobia), and 
restricted use for patients with metal implants [9]. For 
evaluating breast lesions, the BI-RADS lexicon is 
commonly used. The reliability of BI-RADS diagnoses 
varies, and the level of agreement between radiologists 
who read the same test is moderate at best [10]. Without 
a clear guideline, the evaluation can be difficult because 
it depends on the evaluator's experience, which could 
result in various choices [11]. In this regard, Werner 
Alois Kaiser's (KS) four-part diagnostic framework for 
breast lesion evaluation considers characteristics of the 
lesion's border, the type of kinetic enhancement curve, 
the presence of edema, and internal enhancement [12]. 
As a clinical decision rule for assessing the chance of 
malignancy, a system of scoring is applied through a 
flowchart with a three-step tree [13]. Improving 
diagnosis accuracy and inter-reader agreement, 
particularly for less experienced radiologists, has been 
achieved by using the KS to breast MRI interpretation. 
The KS can lessen diagnostic uncertainty by 
methodically assessing lesions using a standardized 
scoring system [14]. The aim of this study is to assess 
the diagnostic performance of KS in predicting 
malignancy in breast lesions detected on 
multiparametric MRI and to compare its predictive 
performance against BI-RADS for breast cancer 
malignancy. 

Key message 

Many women in Iraq are still diagnosed at a relatively 
advanced stage. Despite the growing utilization of 
multiparametric breast MRI in Iraq for preoperative 
assessment and problem-solving, MRI interpretation is 
still subjective and might vary among institutions and 
radiologists. The KS aims to standardize MRI 
assessment and enhance the prediction of malignancy 
using a structured, evidence-based decision process. 
Despite encouraging results on a global scale, its 
diagnostic efficacy in Iraqi patients or with local 
imaging modalities is still unknown. Therefore, it is 
crucial to validate the KS in Iraq to find out if it may 
effectively help with cancer risk stratification, decrease 
variability among observers, and maximize the use of 

our limited healthcare resources for biopsy and follow-
up decisions. Limited resources and differences in 
diagnostic procedures are just two of the many obstacles 
faced by Iraqi healthcare institutions. This study aims to 
evaluate the breast cancer diagnostic landscape in Iraq 
by analyzing the KS in comparison and in combination 
with BI-RADS. More successful patient outcomes may 
result from enhanced clinical pathways and radiology 
training made possible by the results. 

METHODS 

Study design and setting 

This prospective, cross-sectional diagnostic accuracy 
study was conducted at a private radiology center in 
Baghdad during a period of two years from December 
2023 to December 2025. 

Study patients and inclusion criteria 

The study comprised, initially, 78 female patients, 
whom they assessed for eligibility. The final total 
number included in this study was 52 female patients 
with 90 breast lesions (26 females were excluded) who 
were aged above 18 years and who presented to the 
Radiology Center with suspected breast lesions and 
needed multiparametric MRI to assess a recent 
abnormality found through ultrasonography or 
mammography, or to diagnose breast complaints, with 
available KS parameters and underwent 
histopathological examination for confirmation of 
diagnosis. 

Exclusion criteria 

Females with contraindications to MRI (11 patients), 
with prior breast surgery (eight patients), or with 
treatment that could bias the results, those with 
incomplete data (Five patients), or those who refused to 
participate in this study (Two patients) were excluded. 

Sample size calculation 

For the minimal sample size required to attain 
appropriate statistical power in order to compare the 
diagnostic accuracy of BI-RADS and KS in predicting 
the malignancy of breast cancer, we used the following 
formula [15, 16]:  

n=(Zα/2+Zβ)2 * (p1(1−p1) + p2(1−p2))/(p1-p2)2 

Where Zα/2 = 1.96 for α = 0.05, Zβ = 0.84 for 80% 
power, p1 = Expected sensitivity or proportion for BI-
RADS (70.1%) [17], and p2 = Expected sensitivity or 
proportion for Kaiser Score (95%) [18]. Thus, for a 
study comparing the sensitivities of the Kaiser Score 
and BI-RADS with the given proportions, we need 33 
lesions in each one, so 66 lesions are the required 
sample. The final sample size was revised to 90 lesions 
to account for a 20% non-response rate and to enhance 
the study's power. 
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Data collection and MRI procedure 

Certain information was collected, such as age, clinical 
variables (number, side, site, shape, and margin of 
lesion), and medical history (hypertension, DM, 
coronary heart disease, prior stroke, and smoking). A 
1.5T Philips Achieva imager (Philips Medical Systems, 
Best, The Netherlands) was used to obtain MR images. 
A bilateral phased-array 7-channel breast coil was 
applied before imaging. Examination of patients was 
done in the prone position; MR investigation was 
carried out in the 2nd week of the menstrual cycle for 
women who were of childbearing age. A gadolinium-
based contrast agent (gadobutrol 1.0 mmol/mL) was 
administered intravenously at a dose of 0.1 mmol/kg 
body weight at a rate of 2 mL/s followed by a 20-mL 
saline flush. The imaging protocol included axial T1-
weighted (TR/TE: 350/15, bandwidth: 45.25 Hz/pixel; 
field of view [FOV]: 32 mm; slice thickness: 4.0 mm; 
matrix size: 384 × 256; number of excitations [NEX]: 
1.5), axial short tau inversion recovery (STIR) (TR/TE: 
3500/50; bandwidth: 70.50; FOV: 32 mm; slice 
thickness: 4.0 mm; matrix size: 320 × 256; NEX: 1.5), 
and axial T2 weighted  (TR/TE: 5000/80; bandwidth: 
40.25; FOV: 32; slice thickness: 4.0 mm with no 
intersection gap; matrix size: 352 × 288; NEX: 1.5; flip 
angle: 70). Spectral attenuated inversion recovery 
(SPAIR), TE/TR (5000/400), FA: 60, bandwidth: 350 
Hz, and diffusion-weighted imaging (DWI), TR/TE 
(50/15), FA: 40, bandwidth: 40 Hz. T1W dynamic fat 
sat with 7 dynamic scans. TR/TE (850/40), bandwidth: 
400 Hz 

Image analysis 

As illustrated in Figure 1, specialized breast radiologists 
analyzed all breast MRIs. The image analysis was 
conducted prospectively, and none of the patients had 
prior histopathological results.  

 
Figure 1: Irregular shape partly spiculated outline mass lesion in the 
left breast 3 o'clock showing heterogeneous enhancement consistent 
with malignant BIRADS 5 lesions.  

Our imaging interpretation adhered to the American 
College of Radiology BI-RADS-MRI vocabulary, 
edition 5. Lesions classified as BI-RADS category 4 
underwent further analysis based on morphologic 
features and dynamic enhancement profile. Any 
increasing space-occupying lesion with a diameter 
greater than 5 mm was classified as a mass lesion (ML). 
A non-mass lesion (NML) is an improved area that does 
not have 3D mass or conventional mass features. The 
evaluation of the dynamic enhancement profile revealed 

either a quick washout, a plateau, or patterns that 
persisted over time. Any lesion's most worrisome curve 
pattern that showed an enhancement of more than 2% 
was taken into account for interpretation. We found that 
ML patients had irregular or microlobulated shapes; 
poorly defined or spiculated borders; uneven, ring-
enhanced, or continuous distribution of contrast media; 
and significant, fast, plateau, or continuous washout 
contrast enhancement both at the beginning and end of 
the imaging process. A localized, linear, ductal, 
segmental, or heterogeneous regional pattern of 
enhancement was concentrated in patients with NML. 

BI-RADS classification 

A standard numbering system that is used in this study 
to categorize the imaging results and report the risk of 
cancer. Every imaging lesion (mass, nodule, 
observation, etc.) was given a BI-RADS number. It 
assigns results to one of six categories [19]: BI-RADS-
1: Negative results; no cancer; BI-RADS-2: Negative 
results; non-cancerous findings such as cysts or 
fibroadenoma; 0% cancer risk. Continue routine 
screening, BI-RADS-3: Probably negative results; 
nevertheless, a 2% possibility of cancer exists; the 
physician may advise a further scan in six months to 
verify the absence of malignant intent. BI-RADS-4: 
Positive results; a mass or anomaly warrants further 
investigation; a biopsy is advised (4A: Low likelihood 
(from 2% to 10%) of cancerous results, 4B: Moderate 
likelihood (from 10% to 50%) of cancerous results, 4C: 
High likelihood (from 50% to 95%) of cancerous 
results, and BI-RADS-5: Positive results; it is strongly 
advised to have a biopsy to confirm the presence of 
breast cancer, as the likelihood of its presence is 95%, 
and BI-RADS-6: Images marked with this category 
reveal the cancer's response to treatment; they are 
reserved for patients who have previously undergone a 
biopsy to confirm a breast cancer diagnosis. 

Kaiser score 

It offers a standardized flowchart with eleven outcome 
classes and five diagnostic criteria taken from the BI-
RADS. The system evaluates five main MRI 
characteristics: Root sign: Presence of spiculated 
margins (radiating lines from the lesion); time–signal 
intensity curve, type 1 (persistent) → usually benign, 
type 2 (plateau) → intermediate suspicion, and type 3 
(washout) → highly suggestive of malignancy; margins, 
circumscribed (smooth) → benign tendency and 
irregular or spiculated → suspicious; internal 
enhancement pattern, homogeneous → more likely 
benign, heterogeneous or rim enhancement → more 
suspicious, and rim enhancement is particularly 
associated with malignancy; and peritumoral edema, 
presence of edema around the lesion increases 
suspicion. The score ranged from 1 to 11, which directly 
translates to a BI-RADS category for management 
recommendations; low risk of breast cancer is indicated 
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by a score of 1-4, an intermediate risk by 5-7, and a high 
risk by 8-11 [13]. 

Workup 

Before the analysis of MRI images, a training session 
was held. For each lesion, BI-RADS and KS were 
assigned by two radiologists. A re-discussion was made 
for the cases that showed disagreement between them, 
and then after reaching a consensus, the final score was 
determined. During the image analysis phase, the 
radiologists were not informed of the histological 
results. 

Ethical considerations 

The Declaration of Helsinki lays forth the ground rules 
for ethical conduct. Approval was obtained from the Ibn 
Sina University of Medical and Pharmaceutical 
Sciences Ethics Committee. Written informed consent 
was acquired from all patients or surrogates. Data were 
stored securely using coded identifiers in a password-
protected environment. 

Statistical analysis 

Statistical Package for the Social Sciences (SPSS) 
version 28 was used to analyze the data. Mean, standard 
deviation, and range are the data presented. Statistics 
show as percentages and frequencies for categories. To 
compare the continuous variables, an independent t-test 
with two tails was employed. The connection between 
provisional diagnosis and BI-RADS classification was 
assessed using a chi-square test. When the expected 
frequency was less than 5, the Fisher exact test was 
employed instead. Using binary logistic regression 
analysis, we were able to identify independent 
predictors of malignant lesions. So, margin, internal 
enhancement, curve type, spiculation, and edema were 
entered, and a backward stepwise method was applied 
(due to low cell counts, spiculated margins were 
included in the non-circumscribed margins category). 
Inter-rater agreement for qualitative (categorical) items 
was measured by Cohen’s Kappa Coefficient (κ). For 
predicting KS levels as diagnostics of malignant breast 
lesions, receiver operating characteristic (ROC) curve 
analysis was employed. For statistical significance, a p-
value of less than 0.05 was used. 

RESULTS 

Patients’ characteristics are presented in Table 1. The 
age ranged from 23 to 59 years (mean 43.81 ± 7.5 
years); 71.2% of them were living in urban areas, 30.8% 
were current smokers, 25% were hypertensive, 36.5% 
had a family history of malignancy; 65.4% of lesions 
were unilaterally located, and 48.1% of cases had only 
one lesion. As shown in Table 2, 53.3% of lesions were 
irregular in shape; 47.8% of them were between 2 and 5 
cm in size; 30% had circumscribed margins; 54.4% 
were heterogeneous in internal enhancement; the MRI 

enhancement curve was type 1 in 57.8%; spiculation 
(root sign) was presented in 53.3%; and 15.6% of 
lesions showed edema.  

Table 1: Patients’ characteristics (n=52) 
Variable n(%) 
Age Groups (year) 
< 40  10(19.2) 
≥ 40  42(80.8) 
Residence 
Urban 37(71.2) 
Rural 15(28.8) 
Smoking status 
Current smoker 16(30.8) 
Nonsmoker  36(69.2) 
Medical history 
HTN 13(25) 
DM 5(9.6) 
Coronary artery disease 7(13.5) 
No 34(65.4) 
Family history of malignancy 
Yes 19(36.5) 
No 33(63.5) 
Lesion side 
Unilateral 34(65.4) 
Bilateral 18(34.6) 
Number of lesions 
One  25(48.1) 
Two 18(34.6) 
Three or more 9(17.3) 
 
Table 2: Lesions’ characteristics (n= 90) 

Variable n(%) 
Shape 
Oval  35(38.9) 
Round  7(7.7) 
Irregular 48(53.3) 
Size (cm) 
< 2 36(40) 
2 - 5 43(47.8) 
> 5 11(12.2) 
Margin 
Circumscribed 27(30) 
Non-circumscribed 23(25.6) 
Irregular 18(20) 
Spiculated 14(15.6) 
Regular 8(8.8) 
Internal Enhancement 
Heterogeneous 49(54.4) 
Homogeneous 31(34.4) 
Na 8(8.9) 
Rim  3(3.3) 
MRI Enhancement Curve 
Type 1 52(57.8) 
Type 2 24(26.7) 
Type 3 14(15.5) 
Spiculation (Root sign) 
Yes 48(53.3) 
No 42(46.7) 
Edema 
Yes 14(15.6) 
No 76(84.4) 
Diagnosis (Histopathological Result) 
Breast Cancer 35(38.9) 
Granulomatous mastitis 21(23.3) 
Fibroadenoma 16(17.8) 
Ductal hyperplasia 10 (11.1) 
Cyst 8(8.9) 
 
Regarding histopathological examination (provisional 
diagnosis), 38.9% of lesions were malignant. Logistic 
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regression analysis identified significant predictors of 
malignant lesions (Table 3). Margin, internal 
enhancement pattern, kind of enhancement curve, 
spiculation, and edema were the variables that were 
initially entered into the logistic regression model.  

Table 3: Independent predictors of malignant lesions by logistic 
regression 
Predictors of malignant lesions Odds Ratio 95% CI p-value 
Margin (Reference: Circumscribed) 
Non-circumscribed 8.34 4.15-21.72 0.001 
Irregular 4.81 1.92-13.2 0.016 
Enhancement Curve (Reference: Type 1) 
Type 3 12.27 6.18-31.1 0.001 
 
All variables that lost their statistical significance were 
removed using a backward stepwise (or enter) method. 
Three factors were found to be important independent 
risk factors for malignancy. Non-circumscribed margins 
are 8.34 more likely to be diagnosed as malignant 
lesions than circumscribed ones (OR= 8.34 with 95% 
CI: 4.15 to 21.72); irregular margins are 4.81 more 
likely to be malignant than circumscribed  (OR= 4.81 
with 95% CI: 1.92 – 13.2); and enhancement curves of 
type 3 are 12.27 more likely to be malignant lesions 
than those of type 1 (OR= 12.27 with 95% CI: 6.18 to 
31.1). BI-RADS classification of lesions showed that 32 
(35.6%) lesions were classified as BI-RADS 4 and 30 
(33.3%) were classified as BI-RADS 3. According to 
KS, 47 (52.2%) of lesions were classified as low risk for 
malignancy and 28 (31.1%) were classified as high risk 
for malignancy (Figure 2).  

 
Figure 2: BI-RADS and KS scores classifications. 

Table 4 showed the level of agreement between the two 
radiologists regarding lesion BI-RADS. Radiologist 1 
and Radiologist 2 showed the same BI-RADS level in 
86 lesions, while there was disagreement between them 
in four lesions. So, there was a statistically significant 
perfect agreement between the two radiologists (k= 
0.909, p< 0.001).  

Table 4: Agreement in Lesion BI-RADS between the two radiologists 
BI-RADS 

(Radiologist 1) 
BI-RADS (Radiologist 2) Total 

(n=90) p-value 2 or 3 4 or 5 
2 or 3 36 2 38 

<0.001 4 or 5 2 50 52 
Total 38 52 90 

Table 5 showed the level of agreement between the two 
radiologists regarding Lesion KS. Radiologist 1 and 

Radiologist 2 showed the same risk level in 81 lesions, 
while there was disagreement between them in nine 
lesions. So, there was a statistically significant very 
good agreement between the two radiologists, (k= 0.83, 
p< 0.001). The mean of KS was significantly higher in 
malignant than that in benign lesions (8.62 vs. 3.23, p< 
0.001).  

Table 5: Agreement in risk assessment by KS level between the two 
radiologists 

Risk by KS 
(Radiologist 1) 

Risk by KS (Radiologist 2) Total p-value High Intermediate Low 
High 26 2 0 28 

<0.001 Intermediate 1 11 3 15 
Low 1 2 44 47 
Total 28 15 47 90 

Regarding BI-RADS, the highest proportion of 
malignant lesions was seen significantly among lesions 
classified as BI-RADS 5 (95%, p< 0.001), indicating a 
statistically significant association between BI-RADS 
classification and histopathological results of breast 
lesions as shown in Table 6.  

Table 6: Association of BI-RADS and KS with histopathological 
results of breast lesions 

Variable 
Histopathological results Total 

(n= 90) p-value Malignant 
(n=35) 

Benign 
(n= 55) 

KS  8.62±1.8 3.23±1.7 - <0.001 
BI-RADS 
2 0(0.0) 8(100) 8(8.9) 

<0.001 3 1(3.3) 29(96.7) 30(33.3) 
4 15(46.9) 17(53.1) 32(35.6) 
5 19(95) 1(5.0) 20(22.2) 
Values are presented as frequency, percentage and mean±SD. 

The sensitivity for lesions with a score of 4 or 5 BI-
RADS score was 97.1%, while the specificity was 
67.3%. Overall diagnostic accuracy is 78.9% (Table 7).  

Table 7: Sensitivity, specificity, and accuracy of BI-RADS in 
predicting malignant breast lesions 

BI-RADS Score 
Histopathology 

Total Malignant 
lesion 

Benign 
lesion 

Positive (4 and 5)  34 18 52 
Negative (2 and 3) 1 37 38 
Total 35 55 90 

ROC curve analysis was constructed for KS as a 
predictor for malignant breast lesions. As shown in 
Figure 3, the cut-off point of KS was 6. So, KS > 6 is a 
predictor for malignant breast lesions as a large 
significant area under the curve (AUC= 96.6%), 
indicating a significant association between a higher 
level of KS and the prediction of malignant breast 
lesions. KS was 94.3% sensitive, 98.2% specific, and 
96.7% accurate. 

DISCUSSION 

There is an urgent need for better diagnostic methods to 
improve early diagnosis of breast cancer, since it is still 
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the top cancer killer of women globally [20]. 
Interpretation variability in breast MRI is a problem, 
according to previous research. 

 
Figure 3: ROC curve which represents sensitivity, specificity and cut 
point of KS (Cut off point: 6; Sen. 94.3%; Spe. 98.2%; PPV 97.1%; 
NPV 96.4%; and acc. 96.7%). 

This is especially true for intermediate BI-RADS 
categories. In response, KS lessens reliance on readers 
by offering a replicable, evidence-based decision 
process [21]. Our study confirmed that KS is a strong 
model for predicting breast lesion malignancy in 
multiparametric MRI scans. The AUC is 96.6%, which 
is rather impressive. This discovery emphasizes the 
strong relationship between KS and breast cancer 
histology, as well as its ability to improve clinical 
decision-making. However, patients may be anxious 
about undergoing unneeded biopsies due to the BI-
RADS classification system's moderate specificity 
(67.3%). This is in contrast to the system's high 
sensitivity (97.1%). We can increase diagnostic 
accuracy and patient outcomes in breast cancer care by 
merging KS with BI-RADS assessments and utilizing 
the benefits of both systems. These findings are agreed 
with the results found by Chen et al. (2022) [22] and 
Mohammadzadeh et al. in their 2025 [23] studies, who 
concluded that with a far better specificity than BI-
RADS, KS may reduce the need for needless biopsies; it 
also demonstrated good sensitivity in identifying 
malignant breast lesions, providing further evidence for 
its efficacy in clinical settings. The results demonstrate 
that integrating morphological and functional MRI 
features into a structured algorithm significantly 
improves lesion characterization. Meng et al., in 2022, 
reported that by integrating T1 into the KS protocol, the 
ability to distinguish between benign and malignant 
breast lesions was enhanced, perhaps leading to a 
reduction in the need for invasive operations that aren't 
necessary [24]. Woitek et al. found lower sensitivity and 
specificity of the KS for differentiating between benign 
and malignant lesions (80.6% and 82.5%, respectively) 
[25]. Milos et al. study showed that sensitivity of KS is 
between 92.7 and 97.6% [18], which is like our study. 
Further evidence that contrast-enhanced mammography 
warrants clinical development and deployment is the 
fact that KS performed using this method was more 
cost-effective than MRI in distinguishing between 
benign and malignant breast lesions [26]. 

Clinical Implications 

The importance of this work appeared because it 
examines in depth a crucial area of oncology (diagnosis 
of breast cancer) by investigating sophisticated 
diagnostic approaches, which are becoming more 
important as the prevalence of breast malignancies rises 
around the world. This study offers important insights 
into how to enhance these tools for better clinical 
outcomes by analyzing the efficacy of the KS with the 
BI-RADS categorization system. Because it considers 
both structural and functional parameters of the lesions, 
multiparametric MRI is a huge step forward in 
improving diagnostic accuracy when included in the 
evaluation framework. In addition, the study stands out 
for its innovative focus on determining a distinct cut-off 
point for KS at 6, backed by an impressively high area 
under the curve (AUC= 96.6%). This solves a long-
standing problem in breast imaging by quantifying the 
KS's function in reliably differentiating benign from 
cancerous spots. The results open the door to better 
clinical practice, which may lead to fewer needless 
biopsies due to the BI-RADS system's lower specificity. 

Strengths and Limitations of the Study 

This work adds to the existing body of information by 
shedding light on the synergy between these factors; it 
calls for a more comprehensive strategy to detect breast 
cancer, one that gives equal weight to sensitivity and 
specificity, with the goal of bettering patient care and 
management. Despite its value, this study has 
limitations, such as being single-center; the results may 
not be generalized to other settings. Results could be 
more broadly applicable, and clinical practice variability 
could be better captured by multi-center studies. 
Radiologists' levels of experience might introduce bias 
into the interpretation of multiparametric MRI findings, 
casting doubt on their validity; not all patients had a 
single lesion. The lack of systematic correction for intra-
patient clustering in the lesion-based analyses may have 
caused the confidence intervals to be excessively 
narrow and the standard errors to be slightly 
underestimated. We do not anticipate this to alter the 
primary findings, either, because the impact sizes that 
were noted were substantial. Finally, despite the 
inclusion of DWI in our acquisition methodology, ADC 
values were not thoroughly examined in this work. It 
would be beneficial for future research to investigate if 
our population's diagnostic performance is further 
enhanced by incorporating ADC into the Kaiser Score. 

Conclusion 

According to the findings of this study, both KS and BI-
RADS are useful tools for determining breast cancer 
risk. When compared to the BI-RADS system, which 
provides a very accurate cut-off point for cancer 
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diagnosis but is moderately specific and could result in 
needless biopsies, the KS provides a higher specific cut-
off rate with overall diagnostic accuracy. By this strong 
predictive capability, the likelihood of incorrect 
diagnoses is reduced, leading to better clinical decision-
making and better patient outcomes. However, 
clinicians would be able to make better judgments about 
additional examination and therapy if the two tests were 
integrated, which would increase diagnostic accuracy. 

Recommendations 

Oncologists and radiologists can participate in ongoing 
training sessions that cover the use and interpretation of 
KS. Its incorporation into routine practice can be 
facilitated by raising knowledge of its advantages. The 
efficacy of the KS across different populations and 
communities has to be further investigated. To further 
establish KS's relevance in clinical practice, future 
research should examine the long-term results of 
patients diagnosed using KS. Also, radiologists, 
pathologists, and oncologists can work together more 
effectively to improve the accuracy of cancer diagnoses. 
Decisions based on KS and imaging data can be aided 
by regular case discussions and multidisciplinary tumor 
boards.  
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