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Bone marrow development and contents

In the last 3-month before the birth and after birth, plays a vital role in Haemopoiesis.
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Marrow Disorders
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Routine musculoskeletal MRI sequences

In T1-W imaging, it is hard to precisely delineate intramedullary borders of bone tumours from extensive peritumoral

inflammation or abundant )
(Shiga et al. 2013)

In T1-W+Contrast imaging, the enhancement can be exaggerated by the inflammatory responses around the detected lesion.

(\Verstraete and Lang, 2000)

Other fat-suppression techniques such as ST1R and SPAIR cannot be used for contrast-enhancement imaging.

(Kenneally et al., 2015)
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Physical Principles in Dixon Method

— Signal magnitude of water and fat in spatial coordinates (x, y) over echo times (TEs)
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Percentage of Signal Intensity Drop (%si brop)

Slip — SI

We searched seven academic databases: %SI drop = [ L SJIP °P1 % 100
1. Pub med
2. EBSChost

1. CINHAL

2. Academic Search Ultimate

3. MEDLINE Complete Magnetic field %SI Drop in Non- %SI Drop in
3. Ovid Library ) . . . .

strength: neoplastic lesions Neoplastic lesion

1. Ovid Emcare
2. Embase

3. Mediline 1.5T >20% <20%

We selected 11 articles (;4 primary+7 secondary research papers) based on inclusion & exclusion criteria.



Diagnostic value of %SI Drop in Dixon method

Using T1W GRE Dixon to distinguish non-neoplastic from neoplastic (benign + malignant) lesions 91.70 72.70 47.80 97.10 82.50

LT BT (2T AR 9% S| drop (non-neoplastic)= 36.3%

% Sl drop (malignant lesions) = 3.3-4.0%
Kohletal., 2014 To assess %S| drop between IP and OP images of TIW FSPGR to classify marrow lesions. 100 61 75 100 82
Detecting non-neoplastic lesions with TIW GRE Dixon 66.70 88.10 61.9 90.9 84.70

% Sl drop (non-neoplastic)=33.9-34.1%
Detecting non-neoplastic lesions with T2W FSE Dixon 72.20 85.10 58.3 92.1 83.50

% Sl drop =40.7-42.1%

Detecting non-neoplastic lesions with TIW GRE Dixon 72.20 89.60 63.2 92.2 84.70
Saifuddin et al., 2021
(n=85) % Sl drop (benign lesions) = 7.8-12.7%

% Sl drop (malignant lesions) =-9.0-4.0%
Detecting neoplastic (benign + malignant) lesions with T2W GRE Dixon 77.80 86.60 59.1 93.4 83.50

% Sl drop (benign lesions) = 14.4-15.4%

% SI drop (malignant lesions) = 3.3-4.0%
Using T1W GRE Dixon to distinguish non-neoplastic from neoplastic (benign + malignant) lesions 65.90 94.60 80.6 89.1 87.40

% Sl drop (non-neoplastic) = 36.6%

Van Vucht et al., 2021
(n=174)

% Sl drop (benign lesions) = 3.19%

% Sl drop (malignant lesions) = 3.24%

Using TIW GRE Dixon to distinguish benign neoplastic from malignant neoplastic lesions 9.10 98.40 85.7 51.2 53.10
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Conclusion

When routine MRI sequences are used in conjunction with the Dixon method, the diagnostic capability of MRI to
differentiate between non-neoplastic and neoplastic lesions is enhanced.

The Dixon method provides multiple image sets (OP, IP, WO, and FO) within a single acquisition, more homogenous
fat suppression, and allowing for both pre- and post-contrast imaging (; unlike other CSI techniques, such as STIR and
SPAIR).

Quantitative data derived from the Dixon method can facilitate more definitive interpretation of bone marrow lesions,
thus improving patient management.

The use of the Dixon method can reduce the need for additional invasive procedures, such as bone biopsies and
contrast-enhanced imaging, particularly in cases of non-neoplastic lesions.

However, bone biopsy may still be necessary to differentiate intermediate lesions (;malignant vs. benign neoplastic).
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THANKS!

Any gquestions?

William Thomas Dixon (1945-2022)

Image  caption: Tom  Dixon
receives the Gold Medal Award at
the 2013 ISMRM Annual Meeting,
Salt Lake City, Utah, USA.

Tom died on August 1, 2022, due
to complications from Parkinson's
disease.
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