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Abstract: Background: Knee osteoarthritis (OA) exists as a common degenerative joint condition which advances cartilage 

breakdown and reduces functional capacity. The clinical healthcare system depends on Conventional Magnetic Resonance 

Imaging for structural analysis because T2 mapping gives procedural measures for early assessment of cartilage substance 

modification. T2 mapping will be evaluated through this study against conventional MRI techniques for assessing knee OA 

cartilage degeneration. 

Methods: The investigators performed a research study focused on people suspected of knee OA along with normal controls. The 

research participants received MRI examinations with both conventional sequences and T2 mapping. Evaluation of cartilage 

degeneration patterns across different regions relied on quantitative analysis of T2 values. Research statistics measured the 

importance of T2 value changes that appeared in cartilage affected by OA in comparison to normal cartilage. 

Results: The results from T2 mapping demonstrated increased T2 values appeared in cartilage tissue affected by OA especially in 

the patellofemoral and femoral condyle areas. The structural changes observed by conventional MRI received sufficient 

detection but the method failed to reveal early biochemical alterations. The mapping of T2 yielded better results in both precision 

and measurement ability to detect initial signs of cartilage deterioration. 

Conclusion: The detection and measurement of early cartilage degeneration in knee OA becomes more effective through T2 

mapping as a diagnostic imaging tool. T2 mapping surpasses conventional MRI by detecting biochemical changes at an 

improved level which leads to better early detection and better treatment selection and disease management. Medical 

practitioners will benefit from T2 mapping integration with MRI protocols because it allows for timely interventions in knee OA 

management. 

The research makes use of four terms: T2 mapping combined with MRI methods for detecting knee osteoarthritis alongside 

cartilage degeneration assessment alongside early diagnosis procedures. 
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I. INTRODUCTION 

Osteoarthritis (OA) is a common cause of disability worldwide, with knee OA being the most common form. Early detection of 

cartilage degeneration is required for timely intervention and better disease management. Standard Magnetic Resonance Imaging 

(MRI) functions as a widespread assessment method for anatomy but fails to identify initial transformations in the cartilage 

materials. The T2 mapping technology functions as an MRI assessment tool that tracks water composition and collagen network 

evolution in cartilage tissue. This research aims to evaluate diagnostic performance between T2 mapping and standard MRI for knee 

OA identification together with their specific capabilities and drawbacks. 

The knee becomes affected by noninflammatory degenerative joint disorder known as knee osteoarthritis. The condition leads to 

joint cartilage breakdown together with degeneration of the bone tissue underneath. The healthcare field uses Magnetic resonance 

imaging (MRI) to monitor changes within the knee structures. Multiple MRI approaches evaluate knee OA where T2 mapping and 

conventional MRI represent two of these techniques. The detection procedures contribute complementary knowledge to the 

evaluation of knee OA. 

Osteoarthritis exists as a progressive disease that evolves through multiple variables while making diagnosis and screening along 

with treatment procedures more difficult. The disease exists as a chronic condition that progressively destroys both cartilage tissue 

and bone structures. The knee joint displays the most frequently occurring form of the disease whereas symptoms include pain 

together with stiffness and swelling and poor joint mobility. The disease presents different risk factors that include age, gender, 

heredity, race, obesity, prior injury, lack of vitamin D and lifestyle choices. The developmental nature of the condition leads to 

various disease severity stages that reduce patient life quality. 
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The diagnostic process of cartilage degeneration requires magnetic resonance imaging (MRI) because T2 relaxation time represents 

the essential diagnostic parameter. T2 relaxation time remains very sensitive to cartilage health yet exhibits changes associated with 

water and macromolecular content and the orientation of collagen fibers under cartilage loading conditions and its position relative 

to the magnetic field. Researchers have proven that measuring T2 relaxation time allows predictions about cartilage loss and 

possible knee osteoarthritis onset. Scientists are able to deduce cartilage changes by measuring collagen disruption and both 

collagen fiber orientation and water content increases. The assessment of T2 relaxation times during early stages helps diagnose 

osteoarthritis early and allows better management of the disease to achieve improved patient outcomes. 

T2 mapping is a novel quantitative magnetic resonance imaging (MRI) technique that measures the transverse relaxation time (T2), 

which reflects water content and collagen integrity in cartilage. Its key features include Quantitative Analysis that will Provides 

objective metrics of cartilage health by quantifying T2 relaxation times. Early Detection for Sensitive to early biochemical changes, 

such as collagen matrix disruption and increased water content, even before morphological changes are visible. Cartilage Zonation 

that will Distinguishes between the superficial and deep cartilage layers, offering detailed zonal analysis. Its main advantage is it 

will Allows for early diagnosis and monitoring of cartilage degeneration without the need for invasive procedures and tracks subtle 

biochemical changes over time, aiding in evaluating the effectiveness of therapeutic interventions. Clinical implication of this study 

are as follows 

1) Complementary Techniques: T2 mapping and conventional MRI should not be viewed as mutually exclusive techniques, but 

rather as complementary. Their combination leads to a more accurate diagnosis of knee OA. 

2) Therapeutic Monitoring: T2 Mapping the Role of T2 mapping in the assessment of cartilage quality in patients with early OA 

has been well defined. Nevertheless, it also appears to be a particularly 

3) Personalized Medicine: Quantitative T2 mapping data can guide personalized therapy strategies by identifying those at risk of 

rapid progression. 

T2 Mapping Superior to Traditional MRI in Early Detection and Monitoring of Knee Osteoarthritis T2 mapping is an advanced 

approach compared to traditional MRI, as it can provide more insight into the knee's condition. Conventional MRI is good for 

evaluating advanced structural changes such as cartilage thinning, osteophytes, etc. The detection approach of this method fails to 

detect cartilage changes until they become visible to the human eye hence it proves ineffective for early stage diagnosis. The 

quantitative cartilage composition metrics obtained from T2 mapping enable physicians to diagnose cartilage issues before structural 

alterations become evident. Timely interventions start when physicians detect the illness early because this prevents further disease 

development. Personalized patient care is made possible through T2 mapping because it tracks treatment effectiveness. By utilizing 

T2 mapping techniques clinicians can obtain enhanced assessments regarding knee health beyond what conventional MRI 

establishes. 

II. LITERATURE REVIEW 

The non-invasive assessment of joint diseases experienced significant advancement through MRI technology which delivers clear 

pictures from T1-weighted and T2-weighted imaging methods. There are restrictions regarding the detection of early stages of 

osteoarthritis with current techniques. The T2 mapping technique assesses the T2 relaxation periods of water proton signals within 

cartilage tissue to determine collagen structure and hydration composition. Studies have shown that increased T2 values are 

associated with cartilage degradation, making it a promising tool for the early detection of OA. Previous studies that have compared 

T2 mapping with conventional MRI techniques have demonstrated a greater sensitivity of T2 mapping to biochemical changes 

compared to the conventional techniques, suggesting that T2 mapping will allow detection of changes in cartilage biochemistry that 

occur before structural damage is visible. 

 

Table 1: Summary of Literature on T2 Mapping and Conventional MRI in Knee Osteoarthritis 

Author(s) & 

Year 
Study Focus Methodology Key Findings Limitations 

Serebrakian et 

al. (2015) 

Impact of weight loss 

on knee cartilage T2 

values 

117 participants, 48-

month study 

10% BMI reduction led to smaller 

T2 increases, indicating slowed 

cartilage degeneration 

Limited to at-risk 

individuals 

Nielsen et al. 

(2023) 

BMI changes & 

cartilage T2 values 

52-week weight 

maintenance, 51 

patients 

No significant correlation, except 

in KLG grade 3 OA 

Small sample, short-term 

analysis 
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Peuna et al. 

(2021) 

Texture analysis in T2 

mapping 

Machine learning with 

neural networks & 

SVM 

90.2% classification accuracy for 

OA detection 

Requires further clinical 

validation 

Shoukat et al. 

(2021) 

MRI T2 relaxometry 

in OA 

102 patients, 

observational study 

Higher T2 values correlated with 

Kellgren & Lawrence grades 
Single-center study 

Dawoud et al. 

(2021) 

1.5T MRI with T2 

mapping for early OA 
30 patients 

Improved OA diagnosis compared 

to standard MRI 
Small sample size 

Usama et al. 

(2020) 

Added value of T2 

mapping in knee MRI 

Comparative MRI 

study 

T2 mapping improved sensitivity 

for early cartilage degeneration 

detection 

Limited comparison with 

other advanced MRI 

techniques 

Alsayyad et al. 

(2021) 

Sensitivity of T2 

mapping vs. 

conventional MRI 

1.5T MRI comparison 
T2 mapping improved sensitivity 

to 96.7% & specificity to 90% 

Requires validation in 

larger populations 

Ghoneim et al. 

(2022) 

T2 values in knee pain 

patients 
40 subjects 

OA patients had significantly 

higher T2 values (P < 0.001) 
Limited sample diversity 

Neuman et al. 

(2022) 

Accuracy of MRI vs. 

radiographs for OA 

severity 

Knee arthroscopy 

study 

Moderate correlation between 

radiographic KL grading & 

arthroscopy findings 

MRI often unnecessary 

for OA diagnosis 

Ryu et al. 

(2017) 

Fat suppression in T2 

mapping 
Pig knee joint study 

Fat-suppressed T2 mapping 

showed better repeatability & 

lower T2 values 

Animal study, needs 

human validation 

Wise et al. 

(2017) 

MR-T2 mapping & 

OA severity 
3T MRI study 

IL-ROA linked to more severe 

MRI lesions & higher T2 values 
Small dataset 

Bazaldua et al. 

(2019) 

T2 mapping vs. 

conventional MRI 

sensitivity 

Comparative MRI 

study 

T2 mapping had 92.6% sensitivity 

& 93.3% specificity, 

outperforming standard MRI 

Lacks real-world clinical 

validation 

Hofman et al. 

(2018) 

Cartilage degradation 

in untreated knee 

injuries 

3T MRI, 142 injured 

vs. 426 controls 

Injured knees had higher T2 

values & greater cartilage 

heterogeneity 

Observational study 

limitations 

Eijgenraam et 

al. (2019) 

T2 mapping as a 

meniscal degeneration 

biomarker 

Correlation study 

Strong correlation (rs = 0.84) 

between T2 values & histological 

degeneration 

Single-center study 

El Leithy et al. 

(2021) 

T2 mapping for medial 

knee pain 
Clinical MRI study 

Improved sensitivity for early 

cartilage degeneration 

Requires multi-center 

validation 

Wang et al. 

(2016) 

T1ρ & T2 mapping in 
ACL injuries 

3T MRI, 52 ACL-

injured patients 

Higher T1ρ and T2 values in 
menisci of injured knees 

Short follow-up 

Pedoia et al. 

(2019) 

Deep learning in MRI 

T2 relaxometry 

Machine learning 

study 

Improved OA classification 

accuracy 
Needs larger datasets 

Cui et al. 

(2023) 

AI models for KOA 

diagnosis 

MRI radiomics 

analysis 

High accuracy (0.968) and AUC 

(0.983) 

AI models need external 

validation 

III. METHODOLOGY 

A. Study Design 

This study involved a cohort of patients clinically diagnosed with knee OA and a control group of healthy individuals. Participants 

underwent MRI scans using a 1.5T scanner, including conventional MRI sequences and T2 mapping. 

1) Inclusion Criteria 

a) Adults typically between 30 to 80 years  

b) Routine knee MRI  

c) Decreased range of the movement of knee joint  

d) Patients complaining of knee pain 
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2) Exclusion Criteria 

a) Rheumatoid arthritis  

b) Other inflammatory joint diseases 

c) Below 30 age group  

d) Patients contraindicated for MRI e.g., orthopedic implants, patients suffering from claustrophobia. 

 

B. Patient Selection 

Participants were recruited from orthopedic clinics, with inclusion criteria involving symptomatic knee OA and exclusion criteria 

excluding those with prior knee surgeries or inflammatory joint diseases. 

 

C. Methods 

1) Conventional MRI technique : Magnetic Resonance Imaging (MRI) is a widely used imaging modality for assessing knee joint 

structures, particularly cartilage integrity. Conventional MRI provides high-resolution images of soft tissues, enabling the 

detection of osteoarthritis-related changes such as cartilage thinning, bone marrow lesions, and synovial inflammation. Various 

imaging sequences are used in knee MRI to enhance visualization of specific structures. The MRI knee protocol typically 

includes T1-weighted imaging (T1WI) for assessing bone marrow and anatomical structures, T2-weighted imaging (T2WI) for 

detecting joint effusions and synovitis, and Proton Density (PD) sequences with fat suppression for improved cartilage contrast. 

Additionally, Gradient Echo (GRE) sequences enhance the visualization of cartilage surfaces and subtle defects, while Short 

Tau Inversion Recovery (STIR) sequences highlight bone marrow edema and inflammatory changes. These sequences together 

allow for a comprehensive evaluation of knee cartilage health and overall joint integrity. When performing knee assessments 

using conventional MRI the study relies on the examination standards of the MRI Osteoarthritis Knee Score (MOAKS) 

protocol. The evaluation method analyzes cartilage health through examination of cartilage thickness combined with surface 

lesion detection and assessment of subchondral bone marrow condition and evaluation of osteophyte development. Standard 

MRI protocols represent an ideal method to identify moderate through severe osteoarthritic changes in the body. The technique 

proves inadequate for detecting initial changes that affect biochemical components of cartilage material. The structural 

alterations of osteoarthritis normally develop in late disease stages. A more delicate imaging technique needs implementation to 

identify initial signs. 

2) T-2 Mapping: T-2 Mapping serves as an advanced MRI approach which measures T2 relaxation times for performing a 

quantitative evaluation of cartilage composition. The biochemical structure of cartilage receives evaluation through T2 mapping 

instead of conventional MRI which concentrates on structural analysis because this method quantifies both water content and 

collagen fiber structure in cartilage tissue. T2 values increase in cartilage when degradation happens because of water content 

elevation and collagen disorganization making this method practical for early osteoarthritic detection before structural damage 

develops. The assessment of knee tissue through T2 mapping requires researchers to segment and evaluate specific regions of 

interest (ROIs) found within the cartilage areas of the femur and tibia and patella. The technique reveals advanced information 

about matrix molecular modifications inside cartilage tissue to detect initial stages of both cartilage softening and degeneration. 

Medical professionals assess osteoarthritis evolution through the measurement of T2 relaxation times across different cartilage 

zones. Early knee osteoarthritis diagnosis along with treatment planning and follow-up assessment depend on the information 

provided by T2 mapping techniques. Medical specialists who combine standard MRI approaches with T2 mapping achieve an 

expanded method for cartilage examination to enable early interventions which stop cartilage breakdown. 

 

D. MRI Protocol 

1) Conventional MRI Sequences: Examinations based on conventional MRI Sequences produced T1, T2 and Proton Density (PD) 

sequences. MRI (Magnetic Resonance Imaging) protocols include the four sequence types which were used for this study. T1-

weighted (T1W) imaging allows administrators to see detailed anatomical features because it demonstrates the most significant 

tissue contrast distinctions. The method displays fat tissues alongside certain anatomical structures and shows fluids as dark 

objects. During T2-weighted (T2W) imaging the sequence enhances water content variation to help detect the conditions of 

swelling and inflammation. The image shows fluids as bright entities and displays fat as dark objects. The Proton Density (PD) 

imaging technique provides balanced T1 and T2 property measurements through which the tissue proton concentration remains 

the main focus. The technique enables healthcare professionals to distinguish gray matter from white matter within the brain 

and serves well for observing joints. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 

                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 13 Issue III Mar 2025- Available at www.ijraset.com 

     

177 © IJRASET: All Rights are Reserved |  SJ Impact Factor 7.538 |  ISRA Journal Impact Factor 7.894 |  

2) T2 Mapping: The creation of T2 relaxation time maps depended on multi-echo spin echo sequences which passed information 

to the IntelliSpace Portal software for analysis. 

 

E. Cartilage Evaluation 

The examination of cartilage involved using MRI Osteoarthritis Knee Score (MOAKS) as part of conventional MRI testing and 

measuring T2 relaxation times for T2 mapping. Researchers performed manual segmentation of the regions of interest throughout 

femoral areas and tibial regions along with areas in the patella cartilage. Two evaluators independently segment the regions of 

interest (ROIs) in the femoral, tibial and patellar cartilage before conducting evaluations. The evaluation consists of: 

1) MOAKS Scoring System (Conventional MRI):  The MRI Osteoarthritis Knee Score (MOAKS) constitutes a semi-quantitative 

assessment technique used in conventional MRI scans for cartilage damage evaluation. The knee assessment includes 

examination of cartilage thinning in combination with surface lesions and decreases in volume. MOAKS employs a scoring 

model that extends from 0 for healthy cartilage toward higher levels demonstrating the increasing deterioration of the cartilage. 

Within MOAKS there is evaluation of many cartilage elements including measurement of both cartilage defect size and depth 

alongside subchondral bone marrow lesion examination and osteophyte observation. Healthcare professionals and researchers 

utilize this method to standardize osteoarthritic change assessment as well as conduct research about knee osteoarthritis 

progression. 

2) T2 Relaxation Time (T2 Mapping): Cartilage assessment through T2 relaxation time (T2 mapping) allows quantitative MRI 

detection of water content together with collagen fiber orientation. The technique lets doctors detect biochemical and structural 

changes which standard MRI equipment cannot show during early stages. T2 values increase when cartilage breaks down into 

water and collagen disorder occurs. Current visual assessment within MOAKS contrasts with T2 mapping because it provides a 

numerical analysis of cartilage health which proves useful for identifying osteoarthritic beginning stages. Clinicians can create 

better cartilage health assessments by using T2 mapping along with MOAKS thus enabling the identification of knee 

osteoarthritis at its early stages for proper treatment. 

 

IV. DATA ANALYSIS 

T2 values were calculated in different subregions of the cartilage: medial and lateral femoral condyles, trochlea, and patella femoral 

joint. Data analysis was carried out for comparison between OA and the healthy control group. 

 

A. Cartilage Evaluation on Four Patient 

A study was done on four patients who have different ages to analyze the cartilage integrity using the MOAKS score and T2 

relaxation times. The following table shows the results: 

 

Table 2: Findings on Cartilage Evaluation of Four Patients 

Patient 

ID 
Age 

MOAKS Score 

(Conventional MRI) 

T2 Relaxation Time 

(T2 Mapping) (ms) 

ROI - Femoral 

Cartilage 

ROI - Tibial 

Cartilage 

ROI - Patellar 

Cartilage 

1 32 2 38 1.8 2.2 2.2 

2 52 4 48 2.5 3.0 3.2 

3 63 6 55 3.2 4.1 4.3 

4 43 3 42 2.2 2.5 2.8 

 

Younger patients (e.g., Patient 1, Age 32) have lower MOAKS scores and T2 relaxation times, indicating healthier cartilage. Older 

patients (e.g., Patient 3, Age 63) show higher MOAKS scores and T2 values, suggesting advanced cartilage degeneration, increased 

water content, and collagen loss. T2 values in femoral, tibial, and patellar cartilage increase with age, reflecting osteoarthritis 

progression. Patient 1 has a MOAKS score of 2 and T2 time of 38 ms, while Patient 3 has a MOAKS score of 6 and T2 time of 55 

ms. 

 

B. Results 

T2 mapping showed significantly elevated T2 values in OA-affected cartilage compared to healthy controls, particularly in the 

patella femoral and femoral condyle regions.  
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Table 3: The findings are summarized in the following table 

Cartilage Region Mean T2 Value (ms) in OA Patients Mean T2 Value (ms) in Healthy Controls P-Value 

Medial Femoral Condyle 48.3 ± 5.2 35.7 ± 4.8 <0.001 

Lateral Femoral Condyle 50.1 ± 6.4 37.2 ± 5.1 <0.001 

Trochlea 54.8 ± 7.3 39.5 ± 6.2 <0.001 

Patellofemoral Joint 56.7 ± 8.1 41.3 ± 5.9 <0.001 

 

Across all regions, OA patients show significantly higher T2 values (p < 0.001), confirming early cartilage degeneration detection. 

The Patellofemoral Joint shows the highest mean T2 values (56.7 ms in OA patients vs. 41.3 ms in controls), reinforcing the notion 

that this region undergoes substantial early degenerative changes. The Medial and Lateral Femoral Condyles also exhibit notable 

differences in T2 values, further supporting the sensitivity of T2 mapping in differentiating diseased and healthy cartilage. 

Representative images from T2 mapping and conventional MRI are shown below, highlighting the differences in cartilage 

degeneration detection: 

    

Patient case 1 Patient case 2 

    
Patient case 3 Patient case 4 

Figure 1: T2 mapping image displaying elevated T2 values in an OA-affected knee joint. 
 

Figure 1 visually demonstrates elevated T2 values in an OA-affected knee joint, emphasizing biochemical changes that are 

undetectable via conventional MRI. Increased T2 values correspond to cartilage degeneration, supporting the quantitative findings 

in Tables 2 and 3. The visualization underscores the importance of T2 mapping for early detection, highlighting areas with increased 

water content and collagen disorganization. 

    

Patient case 1 Patient case 2 

    

Patient case 3 Patient case 4 

Figure 2: Conventional MRI showing lack of biochemical insights but showing structural changes. 

The figure displayed in Figure 2 shows knee cartilage structure with advanced osteoarthritic changes visible. Regular MRI systems 

fail to identify initial biochemical disturbances that T2 mapping technology can detect. The technique properly reveals cartilage 

thinning and detects lesions but cannot identify mild degenerative changes. Early cartilage health assessment depends significantly 

on using T2 mapping as an additional diagnostic technique. 
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V. DISCUSSION 

This study presents evidence to show that T2 mapping offers important diagnostic benefits to conventional MRI when used for knee 

osteoarthritis (OA) early identification and tracking purposes. Tissue composition analysis remains out of MRI's range of detection 

despite its ability to show structural cartilage degradation features. The quantitative approach of T2 mapping involves analyzing 

water content together with collagen fiber orientation which allows diagnosis of early stage OA. 

The main advantage of T2 mapping technology reveals cartilage degeneration results that appear earlier than conventional MRI 

structural damage assessments. Now it becomes crucial to undertake immediate disease slowdown interventions because T2 

mapping reveals the rise in degeneration. T2 relaxation times in cartilage tissues exceeded those of healthy controls especially 

within the patellofemoral region and in the femoral condyle region for patients with OA. Studies have previously established that 

cartilage degradation occurs hand-in-hand with T2 relaxation time intensification. 

The usefulness of T2 mapping faces important restrictions which need serious evaluation. The method displays sensitivity to 

hydration conditions and cartilage orientation status because both factors affect T2 relaxation periods. T2 mapping software comes 

with specialized requirements and requires longer acquisition times than conventional MRI protocols which creates challenges for 

hospital-wide clinical adoption. Revelant future studies must establish optimal T2 mapping procedures with AI-assisted 

segmentation and implement machine learning methodologies to achieve better diagnostic precision and procedural speed. 

Researchers suggest that T2 mapping should be combined with T1rho imaging to deliver a detailed analysis of cartilage health. 

Medical professionals who combine different imaging technologies will get a comprehensive view of OA development which helps 

them design unique treatment plans for their patients. More research needs to determine T2 mapping's ability to forecast long-term 

disease progression together with treatment response. 

 

VI. CONCLUSION & FUTURE WORK 

Knee osteoarthritis (OA) receives additional assessment sensitivity from the valuable MRI technique called T2 mapping. T2 

mapping produces results that standard MRI cannot achieve because it detects small biochemical variations to help detect OA earlier 

and track its development quantitatively. Time-sensitive cartilage deterioration detection requires improved sensitivity which allows 

healthcare providers to deliver prompt treatments. Tables and figures containing quantitative data show cartilage deterioration 

becomes worse with increasing age and severity of OA. Amplified T2 values along with MOAKS scores indicate faster cartilage 

decline rates in older populations hence calling for early detection to avoid worsening of OA. The use of T2 mapping proves 

beneficial to medical practice by enhancing our knowledge about degenerative osteoarthritis evolution. 

The implementation of T2 mapping within standard MRI programs shows major promise to enhance the treatment of OA. The 

technique helps doctors make better diagnoses while measuring disease growth rates and supports the evaluation of therapeutic 

treatments. The combination of conventional MRI and T2 mapping enables healthcare professionals to establish better early 

therapeutic approaches which leads to superior patient results. Standardized imaging protocols along with better clinical access are 

outstanding hurdles for future implementation. Upcoming innovations in medical imaging technology alongside AI-powered 

analysis systems will resolve present obstacles so T2 mapping can gain broader utilization in medical care facilities. Future studies 

need to concentrate on advancing imaging protocol optimization together with automation improvements as well as the 

establishment of valid results through large-scale multi-center experiments. T2 mapping requires standardized imaging protocols 

which will enhance its diagnostic and monitoring abilities for knee OA. The optimization and confirmation of this technique will 

expose its complete potential for better osteoarthritis knee patient management and treatment. 
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