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Relationship between Graft Appearance on Follow-up MRI and
Knee Stability after Double Bundle ACL Reconstruction

Jae Ang Sim, M .D., Ji Hoon Kwak, M.D., Yong Seuk Lee, M.D., Kwang Hui Kim, M.D.,
Shin Woo Nam, M.D., Sung Soo Jun, M.D., Beom Koo Lee, M.D.

Department of Orthopaedic Surgery, Gil Medical Center, Gachon University, Incheon, Korea

Purpose: This study examined the relationship between graft appearance on follow-up magnetic resonance imaging (MRI) and
knee stahility after double bundle anterior cruciate ligament (ACL) reconstruction.

Materials and Methods: For each patient, 1.5 tesla MRI’ s were obtained. The signal intensity of grafts was divided into 3 grades
by Sononda’s classification. The course of grafts was divided into two patterns: straight and curved. We assessed Lachman test, KT
2000 arthrometer and anterior drawer stress radiograph using Telos® in 30° knee flexion for anterior stability and evaluated pivot
shift test for rotatory stability. The correlation between graft appearance on MRI and the results of knee stability tests was evaluated.

Results: The anteromedial (AM) graft was evaluated as being grade 1 in 66.7%, grade 2 in 26.7%, and grade 3 in 6.7% of the
cases and the posterolateal (PL) graft was assessed as being grade 1 in 63.3%, grade 2 in 33.3%, and grade 3 in 3.3% of the cases
according to the signal intensity. The AM graft was evaluated as being straight in 83.3% and curved in 16.7% of the cases, and the
PL graft was assessed as being straight in 86.7% and curved in 13.3% of the cases according to the course. The course of AM graft
was correlated with the results of anterior stability tests and the course of PL graft was correlated with the result of rotatory stability
test. However, the signal intensity of grafts was not correlated with the results of anterior stability and rotatory stability tests.

Conclusion: The course of AM is correlated with anterior stability and the course of PL is correlated with rotatory stability on fol-
low-up MRI after double bundle ACL reconstruction.

KEY WORDS: Double bundle ACL reconstruction, Graft, Follow-up MRI
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AAEL A7} €377 Ligament Plate® (Solco %, ldle W5 ik AF 3= o5 g A 7
Seoul, Korea) & ©]&3 |5 thd A=Akt A7 AAleS AP, WS vk dF =14 99(30.0%) 5
A7) 57 S 083t AUS thita 395 ik °V>1 69l &3, 39l T8 AAles A, 95 kAt
A& sk, oA e Ap7|FH <t FA 243 £33 AF 79 19 3.3%) = T AAlESs APsigith. 1 9 &
QA BAIE dofR i a) 35T WAL Aol dFE & F e e AW T T A

o] YAY AL 5= ALstATE BE A4 &5
CH&F 2 Bi Aghelu A7) 2

1. CHAH 2. A7 | SHY A

20069 39 ¥ 200839 7€971x A7t £2AFH 1.5-8"& A7 &4 9 A (Magneton, Siemens,
Ligament Plate® (Solco Seoul, Korea)& ©]-&3t °|%F Germany)< ©]-838}g 0, XA (sagittal plane)# A}
thit AR A AES A1P8 1809 T 24 19 F 2} 49 (oblique coronal plane)s 18314 °]A 5 H7}
713 AH(1.5 tesla, Magneton, Siemens, Germany)= skt #9 2AL 34 29 oI T2 7= JAH(Turbo
o] &3} o] XA A7} 7HeElgY 309185 AL E 31Y spin echo T2 weighted image)& ¥H3 X]ZH(repetition
o}k @AE 284, A7) 2910w, B Yol 32.641(8 time, TR) 3250, |2 A]ZH(echo time, TE) 203} 102% ©]
4, 18-564D) St o F A5 9 Zod S AAR 71T % 9lZ(double echo)& AH&-3H5l o, T1 72z 34 (T1

& FHF 2027014 (28], 12-4070Y) o] Pt} Fut =Alo g weighted image)2 TR 500, TE 12& 3}93, ok 4
v, 2 vrgdAt AdF E4] 99 24(13.3%) 5 191= 23 E oA (proton density weighted image)2 TR 3000,

Fig. 1. Magnetic resonance imaging (MRI) classification of grafts based on the signal intensity (arrow: anteromedial [AM] graft,
arrow head: posterolateral [PL] graft). (A) Grade 1in AM graft. (B) Grade 2 in AM graft. (C) Grade 3 in AM graft. (D) Grade
1linPL graft. (E) Grade 2 in PL graft. (F) Grade 3in PL graft.
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CHstEt R AE5| X M 16 A M| 25 201214

TE 202.% s}gith. #9d W9 (field of view, FOV)+< 16 3. S8E oy Y
cm, 997] B4=(number of excitation, NEX)= 1, A9 +
7 (slice thickness)= 4 mm, A3 74 (slice spacing)< v} o} A H71= Lachman 74} KT-2000 24 7
0 mmZ 3s}gich. AR QA5 glol7] $13ke] & 5o 3 2} 30" €34 235 AEollA] Telos® (Marburg, Germany)
AA7F B S S Al ek £ o)&ste] 153 v g A A9 07 A HARE A
°]A79] A% == Sonoda 579 HHE o|-&35l A B35, 3A A 7= pivot shift HAHE A3
WS, 3205 ol ZHzbol] o3 AubA e v A% Jes t}. Lachman ZHAR= AW A9 A= wle} 2 mm o] W2]
Bol&= ASLE 155, 50% °J3lollA =2 AS = Kol E9AAe] 3, ek (firm) & A8 F2HA (anterior end
T 355 259, 50% ool & AE FEE Hol= 7 point) & Zt= 737 54, S0l ¥EH 5 mm oJWe] A &
5 3592 E EFsItHFig. 1. 0|49 F3 A Aol A& 7T A FA, 6 mmeolA 10 mm Ake]2] A
%, 32905 opit Zhzbel] o3l W o tiE]lF BE o o)A 4] W EdAde] S AF TS5 FA, 10 mm oo A
zh R9let AN BE e By F9E A A A e A 1x FHeR FFESAL, pivot
el SRS A A o479 ¢k, F AAIAe] Y shift A= @ebsta vz 2)2] o= 725 =4, #1123 A
g 7375 A4 R £k, AAAe) o, F A4 o] Y= AT AE Y, @A AT TS HA, A3l
HePshA] k2 A5 FA = LR35 S, o)A o] Ve AT ALx Few 57353
274 A4 Pefo) o) k=l A Jej = E7-3F A THFig. 2). 2715 G FAG AUS op o] 4719 A5 =, 35
7} A4} oA 3719] Lachman ZAF, KT-2000 A 7

Fig. 2. Magnetic resonance imaging (MRI) classification of grafts based on the course (arrow: anteromedial [AM] graft, arrow head:
posterolateral [PL] graft). (A) Straight in AM graft. (B) Curved in AM graft. (C) Straight in PL graft. (D) Curved in PL graft.
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(33.3%), 3 5w°l 1¢1(3.3%) St} ©] T F b % 155
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ZF F o 2% A4 FEE 2l o= 249(80.0%), F T}

W Z AUS opdl 24 g B9 ol 141(3.3%), F ©F
W 39S vhil A4 FejE Bl gl 2416.7%), F o
W v 2 S Bal &€= 34(10.0%) Stk

Av} oA A Hrl A Lachman AAE 24 269
(86.7%), A= ¥4 39(10.0%), TE% ¥4 19(3.3%) %
o}, A=3} v 3 KT-2000 A4 AA= HF 0.8+1.1
mm (H$], 0-4 mm) 2}o]E B3t} ©] F A5 1= 3
mm 7|5 z}o]E Kol= 739+ 2691(86.7%) $1 3L, 3 mm
o]Ake] zlo]E Kol A= 49(13.3%) it} 30° &34
Z3 Ao A Telos® (Marburg, Germany)E ©]-&3 4
Z3 vl gk A9 A9 07 AR ALl A 4 11120
mm (H9%], 0-8 mm) 2] x}o|& Bt} o] F 715 v]3) 3
mm 7|k 2pe]E Kel= 73 239(76.7%) 32, 3 mm
o]Ake] x}lo]E Kol A4 74(23.3%) At A A
57} pivot shift AAR= 24 2791(90.0%), = ¥4 39
(10.0%) A3, TS5 F39 o= sl
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Table 1. The Correlation between Graft Appearance on MRI and the Results of Knee Stability Tests

Lachman test KT-2000 Stressradiograph  Pivot shift test
Sgnalintensty M greft 0.347 0.242 0.261
Spearman’s PL graft 0.208
rho Course AM graft 0.877" 0.443* 0.545*
PL graft 0.523*

*: P<0.05, ': P<0.001

MRI: magnetic resonance imaging, AM: anteromedial, PL: posterolateral.
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