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OIS]
: ABSTRACT

Received: 02 Jul 2019 ¢ [¥IE This study compared relative contrast values in three-dimensional Double Echo Steady State (DESS)
Accepted: 22 Dec 2019 : sequences with two flip angles of 40 and 90 degrees and other routine sequences. The obtained data
Available Online: 01 Apr 2020 could help to prove the effects of this sequence, compared to the other routine sequences; accordingly,

it could be applied for better detection of lesions resulting from cartilage abnormalities.

Total, 15 patients, including 9 men (14-56 y) and 6 women (36-65 y) with knee pain
symptoms were referred to us by an orthopedic physician. All of the investigated patients underwent
Magnetic Resonance Imaging (MRI) using DESS sequences with two flip angles of 40 and 90 degrees,
as well as STIR , PD, T2, and 3D FLASH. We analyzed the acquired images using the Radiant DICOM
Viewer4.6.9 software. We calculated relative contrast values for the selected SAGITAL images per
sequence for each patient. The obtained data were analyzed using SPSS.

[FTTE Friedman and Wilcoxon statistical tests data revealed significant P values (<0.05) for all the se-
quences examined in this study. The DESS sequence with a flip angle of 90° presented the most relative
contrast value with the average score of 77.2667. The FLASH sequence provided the worst result of 3.733
for the relative contrast value.

Key words: . [TEIETT The DESS sequence with 90° flip angle indicated the best relative contrast values and provided
MRI, Osteoarthritis,  :  thq hest possible signal from the synovial fluid and the cartilage; therefore, it leads to the better examina-
DESS protocol, STIR,  * o, of articular cartilage in terms of lesion. Accordingly, the DESS sequence with a flip angle of 90° was
PD © the optimal sequence to evaluate cartilage abnormalities among the examined sequences in this study.
Extended Abstract is among the sequences of Siemens Magnetic Resonance
Imaging (MRI) machine. This sequence helps to diagnose
1. Introduction lesions in knee cartilage by increasing the contrast differ-
ence between synovial joint fluid and cartilage. No com-
wo-dimensional spin-echo sequences are prehensive comparison has been made between the DESS
commonly used to study knee osteoarthri- sequence and other routine sequences to demonstrate the
tis. The Three-dimensional Double-echo effectiveness of this sequence.
Steady State (3D-DESS) imaging sequence
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Moriya et al. investigated the increase in flip angle from
10 to 90 degrees on Contrast-to-Noise Ratio (CNR). The
CNR obtained for the 90-degree DESS sequence had the
highest value [1].

Schaefer et al. compared the three DESS, PD FS FSE, and
PD SPACE sequences in detecting cartilage anomalies on
the human body patella. The DESS sequence provided better
relative contrast values, compared to the other sequences [2].

In 1999, Mosher and Pruett conducted a comparative
study between the FLASH and DESS sequences on patella
cartilage phantom in an albumin solution to assess the diag-
nosis of cartilage lesions. The DESS sequence performed
more effectively in assessing cartilage surface lesions.

We aimed to explore the effectiveness of the DESS se-
quence to better diagnose osteoarthritis-induced cartilage
anomalies in the knee.

2. Materials and Methods

This study was performed on 15 patients suspected of
having osteoarthritis at Shahid Kamyab and Imam Reza
(AS) Hospitals of Mashhad University of Medical Sciences
from April 2018 to March 2019.

Considering s"2=30.25 and x =18.2 according to the previ-
ous similar article of Han et al. [21]; d=.2 x_and with the type
I error of 0.05; the test power of 80%, and the 20% sample
dropouts, the sample size was estimated to be 15 individuals.

A 1.5 T Siemens MRI machine (Avanto series, made in
Germany) was used to obtain the required images. Quantita-
tive image processing was performed using Radiant DICOM
Viewer 4.6.9 software. Then, using SPSS, the obtained nu-
merical values were compared. To perform statistical analy-

Table 1. The scanning parameters used in this study
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sis, the Friedman test and Wilcoxon signed-rank test were
employed. P<0.05 was considered statistically significant.

3. Results

The Friedman test data for the measured values of relative
contrast in the weight-bearing area indicated a significant
relationship between the investigated sequences. According
to the statistical tests performed for the sequences as well as
the measured values of relative contrast for all sequences,
the DESS sequence with a flip angle of 90° and an average
value of 77.2667 has the best numerical value of relative
contrast among the sequences. Besides, the FLASH se-
quence has the lowest value in this regard.

4. Conclusion

Moria et al. qualitatively compared the DESS sequence
at the flip angles of 90° and 40°. Accordingly, the DESS
sequence with a flip angle of 90° (due to better contrast dif-
ference between liquid and cartilage) led to more effective
diagnosis of the lesion, compared to the DESS sequence
with a flip angle of 40°. The quantitative results obtained by
measuring the relative contrast in the present study agree
with their findings.

The DESS sequence has significant capabilities in imag-
ing cartilaginous lesions; thus, it is recommended to use this
imaging sequence as a complementary sequence along with
other routine sequences in medical imaging centers.

5. Conclusion

Due to the cooperation of all medical departments, there
were no restrictions for performing this study. The DESS
sequence is highly efficient for imaging knee cartilage, as
well as knee joint fluid. Furthermore, it could improve the

Cross-

STl TR (ms) section Number of o] — Scan Time NEX
eters TE (ms) X . For Frequency  For Phase (Number
Thickness Slides . . (Second)
Sequences Coding Coding of Scans)
(mm)
DESS90 21.36 7.57 15 64 180 100 6:30 1
DESS40 21.36 7.57 15 64 180 100 6:44 1
FLASH 10 4.92 15 64 180 100 4:09 1
STIR 3700 40 3 32 180 100 2:44 1
PD 2400 41 3 32 180 100 3:55 1
T2W FSE 3740 80 3 32 180 100 2:27 1
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contrast ratio of joint fluid to cartilage; thus, it could help to
better diagnose knee cartilage lesions.
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