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Rotary Instability after Anterior Cruciate Ligament Reconstruction with Single BTB
Tendon
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Figure 1. This picture shows that we preserved tibial remnant of ACL as
possible.
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Figure 2. (A, B) Figures show that our
tibial tunnel starting point (arrow) is more
medial than standard ACL tibial tunnel (X)
(X: Midway of superfiical medial collateral
ligament and tibial tubercle, Arrow: Point
at junction of MCL and pes anserinus).
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Figure 3. We reproduce normal lateral twist of the ACL with 90° of
lateral rotation of the tibial bone plug (Painted fiber indicate anteromedial
bundle and remains are posteromedial bundle).
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WS o8t e & S diE BEO] A A
£ Knee tunnel views ©]-8-5F0] S45H3A . Knee tunnel view=
Fepelof A ghtel 00%= =3k JE(F8R 2
A 5b7] fIeiA] Z= FEAtol| A 5Lt angle block2 ©]-85to] -
F T5S AFHB)NA X-ray beam= HEHo| ZTfgt 0|
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35 g 2ARITE A4 HS52 Lachman AR} IKDC
score~= Fisher’s exact test, KT-2000 38 4| ZA1M= Paired t-test,
Lysholm score?] 7%= Wilcoxon’s signed Ranks Test?} Mann—
Whitney testE &5t A4 942 p<0.052 shth
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1. orgd

4% A Lachman HAR= Grade 0 094](0%), Grade 1 3691(69%),
Grade 11 1494|(27%), Grade 111 29)|(4%) % 2.0, Z|& F=A] Al Grade
0 409|(76%), Grade 1 1194(22%) Grade II 19]Q%) 2 & 7ol H]
off SAFoR ou] A T = thp-value=0.041) (Table 1).
& A KT-2000 A ol-85te] 153} vl gk 2o =44
g 2= 3-5 mm7t 239)(44%), 5 mm ©]/F0] 299 (56%) 3 S
o, £& 5 2|5 FAI94 3 mm o517} 3790(71%), 3-5 mm7} 12
ol(23%), 5 mm ©]/do] 367 F oW, AL E= o= A F
6.5 mm (B-19)01A, 2E FA] Al B 292 mm (1-10= SA
o7 o] l= AL HPrkp-value<0.001) (Table 2). Pivot
shift ZAA] 49 <% A Grade 0 094(0%), Grade 1 1744(33%),
Grade II 2791[(52%), Grade I1I 84| (15%) % 2™, Z|& F+A| A] Grade
0 419)(79%), Grade 1 7991(13%) Grade 11 144|(2%), Grade 111 3% (6%)
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Table 1. Lachman Test

Grade of Lachman NO.(%)
test Preop Final Follow-up
0 0(0) 40 (76)
I 36 (69) 11(22)
I 14.(27) 1)
i 2(4) 000
p-value=0.041.

Table 2. KT-2000 Arthrometer

NO. (%)
KT-2000 (mm) . :
Preop evaluation Final follow-up

<3mm 37(71)
3-5mm 23 (44) 12 (23)
>5mm (56) 3(6)
Average (mm) 6.5 2.92
p-value<0.001.

Table 3. Pivot Shift Test

Grade of pivot shift : ,
Preop evaluation Final follow-up
0 0(0) 41(79)
| 17 (33) 7(13)
Il 27 (52) 12
Il 8(15) 3(6)

p-value<0.001.

2 g o w5 EA1AL

0.001) (Table 3).

o] A S THp-value <

2. o= ot

Lysholm score= =< A good (70-8474)0] 491(8%), fair (55-697)
7} 2399(44%), poor (0-547)7F 259 (48%), 8+t 45.37 (10-727) ol
A, $E T 2% A0l A excellent (85-100%)7239|(44%), good
7} 219)1(40%), fair7}F 591(10%), poor”} 399|(6%), Ht- 86.27% (49—
Bz SAHCR ou| oA A= S0 (p-value <0.001),
IKDC scorel & A H|AAF 359(67%), 21t 8] -4 1790 (33%)
of| A Z]F F=Aoll A HAF 3704(71%), A2] 4t 1194121%), B4
4918%E Sz Aol vlo FAIFSR 9u] Sl = THS Bt
(p—value<0.001) (Table 4, 5).

Table 4. Lysholm Score

NO. (%)
Lysholm score : .
Preop evaluation Final follow-up
85-100 (Excellent) 0(0) 23 (44)
70-84 (Good) 4(8) 21 (40)
55-69 (Fair) 23 (44) 5(10)
0-54 (Poor) 25 (48) 3(6)
Mean score 45.3 86.2
p-value<0.001.
Table 5. IKDC Score
NO. (%)
IKDC score , .
Preop evaluation Final follow-up
Normal 37 (71)
Nearly normal 0(0) 11(21)
Abnormal 35 (67) 4 (8)
Severly abnormal 17 (33) 0(0)

p-value<0.001.

3. S Aol ME 5|H OHEA
Sd AW Al U W Y PES BAlsk
]

ol A= Pivot shift AL 4} Grade 0 3591, Grade 1°] 2¢jl0]1o.H,
AYF A Q] 2}o]7}F 3-5 mm Alo] el A= Pivot shift ZAAF AF
Grade 07} 69, Grade 1¢] 5¢], Grade III7} 19jj0] %o, Mg A
2] ZFo]7} 5 mm ©]AFo| U E 74-9E Pivot shift AAF A Grade 11 1
o], Grade I1T 201 2 WERET. &, KT 2000 ¥EA| AgollA A
9] 2to]7} 3 mm ©|atE 45t E S| S A= Pivot shift A
AF TR 9797} Grade 02 %2 AT 59l vhal 2 19| 2jo]
7} 5 mm oo 2 25t dlo] A= Pivot shift A A} &
3 2o 202 Lepth AY ok 89 b Aol B
frolgh A

o=z

+ Spearman correlation coefficient® 7-6+4-&
AlE X tHcorrelation coefficient=0.037) (Fig. 4).

4, S or-dof| = At

KT-2000 TEA 2 S4et A A9] ZFo|7F 5 mm ofsto|HA
Pivot shift A} Grade 0 ©]9 ¥ 4195 Group A, KT-2000 3
A= 245 A A Y 2Fo]7F 5 mm ©]8Ho]HA] Pivot shift 7
A7F o9 84S Group B2 Lo} 8] @5k T Group A
2] IKDC scorew 78/ 35901(85%), 712 /o] 691(15%)% 2.1,
Lysholm score= 312 89.37% (50-98)0] 1, excellent”} 2221 (54%)
good®] 179(42%), fair 191(2%), poor 191(2%)0] %It} Group B2
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91 ° IKDC socrex= A4} 291(25%), A2] A7 5901(62.5%), 81787 1]
7 ° (12.5%)0]19 21, Lysholm score= Ha-2 60.5 (55-90)4, excellent
7F 191(12.5%) goodo| 491(50%) fair?} 391(37.5%) =, Group A7t
Group Boll v]te] f-o]stA] £ A2 Z21E BEATHIKDC
score: p—value=0.001, Lysholm score: p—value=0.0005) (Fig. 5, 6).

KT-2000 arthrometer
N
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AE Lot 7| fIalf 2F A Al knee tunnel view BAF A2
Aottt A P gt 31 QP dollA B AR
Group At Bt 49.2° (41-58), A9 QP2 WAL 31
g0l EUtEEe- Group BE B 635 55-692 F 15
7k oJu] Q= AtolE B THp <005 (Fig. 7.

¢

(o]

0 1 2 3
Pivot-shift test

o

Figure 4. Relationship between result of KT-2000 arthrometer (AP
stability) and Pivot shift test (Rotational stability).
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S 201 Il Severely abnormal 20 - I Excellent
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a 15 o B Fair
< § 15 - Bl Poor
10 A £
15% o, Ke)
62.5%
57 25% -é- 107
%% -
0 T 1 50%
Group A Group B 57 p—
_ , 2% 2% 12%
Figure 5. The comparison of IKDC score between Group A and B (Goup 0 | . .
A: tibial translation was within 5 mm on KT 2000 arthrometer with Group A Group B
negative Pivot shift test, Group B: tibial translation was within 5 mm on
KT 2000 arthrometer with positive Pivot shift test). Figure 6. The comparison of lysholm score between Group A and B.

— o~ . Figure 7. Group A shows more oblique
SOUP B |/ : placement of femoral tunnel than Group B.
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Rotary Instability after Anterior Cruciate Ligament
Reconstruction with Single BTB Tendon

Myung-Ku Kim, M.D., Joo-Han Bae, M.D., and Jae-Ho Jung, M.D.
Department of Orthopedic Surgery, Inha University School of Medicine, Incheon, Korea

Purpose: To analyze both the functional restoration and recovery of rotational and anterior-posterior stability after a single bundle
ACL reconstruction using a BTB tendon.

Materials and Methods: A total of 52 patients were evaluated with an average follow up period of 32 months. A Lachman test,
KT- 2000 arthrometer, and Pivot shift test were performed to analyze the AP and rotational stability of the patients. The IKDC and
Lysholm score was then used to evaluate the clinical results of the patients. The correlation between femoral tunnel angle and
recovery of rotational stability was evaluated to determine the association between the two variables. This study also evaluated how
the recovery of rotational stability affects the functional recovery of the patients.

Results: At the final follow up, the results indicated significant improvement according to the negative Lachman tests in 40 cases
(76%), with an average of 2.92 mm anterior translation in the KT-2000 arthrometer and negative Pivot shift tests in 41 cases (79%)
(p<0.05). The Lysholm and IKDC scores also showed significant improvement (p<0.05). Throughout the study, Group A was designated
as those with <5 mm anterior translation and a negative Pivot shift test whereas Group B had positive test results. In Group A, the
results showed 35 normal (85%), and 6 near normal (15%) cases in the IKDC score system, whereas Group B showed 2 normal (25%)
and 5 near normal (62.5%) cases. Group A had an average of 89.3 in the Lysholm score system whereas Group B had a score of 60.5.
On the knee tunnel view, Group A showed an average femoral tunnel angle of 49.2°, whereas Group B showed 63.5°.

Conclusion: Decreasing the inclination of the BTB tendon using a transtibial femoral tunnel angle at either 10°30 or 130 will result
in an excellent clinical outcome by achieving both anterior and rotational stability when operating a single bundle ACL reconstruction.

Key words: rotational stability, single bundle ACL reconstruction, femoral tunnel, BTB tendon
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