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Table 1. Arthroscopic Findings of Chondromalacia in Knee Joint

gedAt7] (Magnetom Vision, Siemens AG, Erlangen,
Germany)elalerd, 267 2] #a} 25| JAdw | Al of
A e 7z dAn T2 7424 AHTR/TE 3000-4200/16-
96msec. FOV 140-160x140-160mm, matrix size 180X
256, A A 4. 0mm, 39 714 0.5mm) 3 AW DESS
4 AHTR/TE 25.4/9 0msec. flip angle 35-45 " . FOV
150-160x150-160mm, matrix size 192x 256, E#}3 A
A 1.5mm)& 2odch #8437 MR 34+ & A3t A
=+ Outerbridge(2)7F A A& SF AA | w2} grade 0&
A4 grade [& 29 A3t 2 #A grade [[& A5 74
23 AA FA L 1/2 o)ste] Ak, 1 WA o] 1/2 1A o]}al

A% grade I11+ 329 o] A A FAS 1/2 olAfelnt, o
25 B xFol AL B‘Et 1A o] 1/2 817 o]Akel A
% grade IV 33} F9 nZo] vepd A2 s} =
A Agte A A 7 (%H e, W& 5 8o

Zprslon o] & oA 2 7kl (&h, dEH, W& dE

Patellofe moral Medial Lateral
Compartment ] 7 compartment compgftment
Patellar Femoral Femoral T1b1a1 Femoral Tibial
Grade | 5 0 2 0 0 0
Grade [ 11 1 4 3 2 0
Grade [l 2 0 3 1 0 0
Grade [¥ 2 1 6 4 3 2
Table 2. MR Findings of Chondromalacia in Knee Joint
Patellofe moral Medial Lateral
Compartment compartment compartment
Patellar Femoral Femoral Tibial Femoral Tibial
TSE DESS TSE DESS TSE DESS TSE DESS TSE DESS TSE  DESS
Grade [ 0 4 2 1 1 0 0 1 0 1 0 0
Grade [ 3 6 3 5 1 3 1 0 1 0 0 0
Grade [I 1 5 0 0 3 4 0 1 2 3 0 1
Grade [V 7 4 0 2 8 7 5 4 4 4 2 2

b
without surface irregularity that was interpreted as grade-1 chondromalacia.

Fig. 1. Arthroscopic grade-0 chon-
dromalacia of trochlear surface of
26-year-old man

Q. Sagittal proton density{4200/16ms
[TR/TE}) imaging shows focal high
signal intensity within the cartilage
without surface irregularity that
was interpreted as grade-1 chon-
dromalacia.

b. Sagittal DESS (25.4/9.0ms; flip
angle, 40”) image shows focal high
signal intensity at the basal layer
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Aol 1el7k slsict. F4 28 o3 2p7] T4 GAbel Ao i
= 444 H  DESS dAellA] = A7) 5Tl ol A # 2= 9 2,
T 2= A A o) o] £ E W S dEH el A 2 7}
55%(24/44), 58%(33/5T) & 714 & W47t 9 dvh(Table
2). 271 ¥ 445 DESS At W= 42 3% 2 4 &
ooz A7) F gAY ulztE 26.9% 8ok 9] A E=gka
(p=0.001), §% 2% o2 A7]-FH 347 DESS 49 «l
AEE grade II, 111, IVY] SFHE Bops o 47 14%,
0%, 61%%} 33%, 50%, 6T% G2, Sol=x 89%-98% %
o a8l2 HEEE 86%-96% %t Table 3). & ol 4]
o AF dst et F4& 23 o2 A7 TE 94T DESS 3
Aol A} 2] 8HA] ST ABF, T HoeE AL 2449} 219
A, I F7EeE AL 1449 9ol G cH(Table 4). #4 7 ol 4
grade 1+ 29% 743 3 A 2AA 2733 Az

Table 3. Sensitivity, Specificity, and Accuracy of Turbo spin-echo MR and DESS Imagings

Turbo spin-echo MR imaging DESS imaging
Sensitivity specificity accuracy sensitivity specificity accuracy
(%) (%) (%) (%) (%) (%)
Grade [ 0 98 9% 0 95 90
Grade [ 14 96 87 33 95 89
Grade [l 0 95 92 50 93 91
Grade [V 61 89 86 67 93 90
Table 4. Underestimate and Overestimate at Turbo spin-echo MR and DESS Imagings
Turbo spin-echo MR imaging DESS imaging
Underestimate correct overestimate Underestimate specificity overestimate
Grade 0 (104) - 89 15 - 83 21
Grade ] {7) 3 0 4 3 0 4
Grade T (21) 13 3 5 12 7 2
Grade [[ {6} 1 0 5 0 3 3
Grade [V (18 7 11 - 6 12 -

a b

Fig. 2. Arthroscopic grade-4 chondromalacia of medial femoral condyle in 26-year-old man
a. Sagittal proton density(4200/16ms[TR/TE]) image, b. sagittal DESS(25.4/9.0ms; flip angle, 40° ) image, and C.
arthroscopy show full-thickness cartilage defect with bony exposure in medial femoral condyle.

C
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5 BH 219 %F F45 29 o2 Ap7lg g el A= A4 13
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2 #E31qc}. Grade 1115 R9H 6ollojA F4 29 o2 #}
NEgg e Aoz 19 & A sedHe 25
grade IV 2 #5315, DESS Aol A& 3ell<lA grade
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Table 5. Sensitivity of Turbo spin-echo MR and DESS Images for
the Detection of Chondromalacia Regardless of Grading

Turbo spin-echo MR{%}  DESS image|(%])
Sensitivity 59.6 73.1
Specificity 88.6 88.4
Acurracy 78.8 82.8

Fig. 3. Arthroscopic grade-1 chon-
dromalacia of medial facet of patel-
la of 43-year-old man

a. Sagittal proton density(4200/
16ms[TR/TE]} image shows large
area of marked hyaline cartilage
thinning at medial patellar facet
with underlying subchondral signal
abnormality and osteophyte that
was interpreted as grade-4 defect.
b. DESS(25.4/9.0ms; flip angle, 40°)
image shows hyaline cartilage thin-

ning but subchondral bone with cyst and osteophyte is not exposed. Therefore it was interpreted as grade-3 defect.

5 ) . b

Cc

Fig. 4. Arthroscopic grade-2 hyaline cartilage defect of medial femoral condyle of 56-year-old man

a. Sagittal proton density(4200/16ms[TR/TE|) image shows large area of marked hyaline cartilage thinning with loss of
more than 50% of cartilage thickness that was interpreted as grade-3 defect.

b. DESS{25.4/9.0ms; flip angle, 40"} image shows superficial hyaline cartilage thinning with loss of less than 50% of

cartilage thickness that was interpreted grade-2 defect.

¢. Arthroscopy shows superficial fibrillation at medial femoral condyle that was interpreted grade-2 defect.
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Usefulness of Dual-Echo in Steady State(DESS)
Image in Chondromalacia of Knee Joint: Comparison of DESS and
Turbo Spin-Echo MR Images

Sam Hyun Yoon, Doo Hoe Ha
Department of Diagnostic Radiology, Pundang CHA General Hospital College of Medicine, Pochon CHA University

Purpose : To evaluate the usefulness of Dual Echo in Steady State(DESS) image in the diagnosis of chon-
dromalacia of the knee compared with turbo spin-echo MR images

Materials and Methods : We included 26 patients with chondromalacia of the knee. MR imaging was ob-
tained with a 1.5T imager. Sagittal and coronal double echo T2 weighted images(TR/TE 3000-4200/16-96m-
sec, FOV 140-160 X 140-160mm, matrix size 180 X 256, slice thickness 4.0mm, interslice gap 0.5mm), and
sagittal DESS image(TR/TE 25.4/9.0msec, flip angle 35-45° , FOV 150-160 X 150-160mm, matrix size 192
X 256, effective slice thickness 1.5mm) were obtained. Cartilage lesions were staged according to a modi-
fied scheme proposed by Outerbridge: grade 0, normal; grade 1, softening or/and swelling; grade 2, mild
surface fibrillation or/and less than 50% of cartilage thickness; grade 3, severe surface fibrillation or/and
loss of more than 50% of cartilage thickness but without exposure of subchondral bone; and grade 4, com-
plete loss of cartilage with subchondral bone exposure. Gradings were determined by two readers with
consensus, and patellofemoral, medial and lateral tibiofemoral compartments were evaluated.

Results : Arthroscopic findings revealed grade 1 in seven cases, grade 2 in 21 cases, grade 3 in six cases,
and grade 4 in 18 cases. Sensitivity of turbo spin-echo MR image was as follows; 0%, 14%, 0%, 61% in
each grade, and sensitivity of DESS image was as follows; 0%, 33%, 50%, 67% in each grade(p=0.001}. In
the detection of chondromalacic lesions regardless of gradings, sensitivity, specificity and accuracy of con-
ventional MR image were 59.6%, 88.6%, 78.8%, and of DESS image, 73.1%, 88.4%, 82.2%(p=0.007).
Conclusion : For chondromalacia of knee joints, DESS images showed higher sensitivity than turbo spin-
echo MR images. Therefore, DESS images will be helpful for diagnosis of chondromalacia of knee joints.

Index words : Cartilage, MR
Knee, ligament, menisci and cartilage
Knee, MR
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