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Clinical Results of Footprint Restoration Anterior Cruciate Ligament
Reconstruction with Remnant Preservation

Hyun-Min Chung, M.D., Young-Jin Seo, M.D., Ph.D. , Si Young Song, M.D., and Myoungsoo Cha, M.D.
Department of Orthopaedic Surgery, Hallym University Dongtan Sacred Heart Hospital, Hwaseong, Korea

Purpose: Anteromedial (AM), posterolateral (PL), anterior, and posterior remnant preserving anterior cruciate ligament (ACL)
reconstructions were conducted on patients with partial ACL tears based on the arthroscopic findings. The clinical results of the four groups
were compared.

Materials and Methods: This study included 98 patients who underwent a remnant preserving ACL reconstruction from January 2013
to June 2016 and could be followed-up for at least two years. The subjects were categorized into four groups according to the selective
bundles reconstructed: group A, anteromedial selective bundle reconstruction; group B, posterolateral selective bundle reconstruction;
group C, anterior bundle reconstruction; and group D, posterior bundle reconstruction. The preoperative and postoperative anterior
translation from the stress X-ray, International Knee Documentation Committee Subjective Knee Form (IKDC SKF) score, Lysholm score, and
hospital for special surgery (HSS) score were compared.

Results: All four groups showed significant improvement in anterior translation on the stress X-ray conducted with knees at 15° flexion,
IKDC SKF score, Lysholm score, and HSS score postoperatively (in all groups, p<0.001). No intergroup differences were observed in terms
of the functional outcomes except that preoperative IKDC SKF score was higher in the C group than in the A group (p=0.021), and the
preoperative Lysholm score was higher in the B group than in the A group (p=0.03).

Conclusion: After the AM, PL, anterior, and posterior remnant preserving ACL reconstructions, all four groups showed satisfactory results
in terms of the anteroposterior stability and functional knee scores with no significant intergroup differences.

Key words: anterior cruciate ligament, partial tear, remnant preserving, reconstruction
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Figure 1. Schematic drawing of anterior
cruciate ligament femoral attachment.
We defined as anteomedial (A), as
posterolateral (B), as anterior (C), and as
posterior (D).
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Figure 2. Second-look arthroscopic
findings of remnant preserving anterior
cruciate reconstruction. (A) The tension of
posterolateral (PL) bundle was intact on
arthroscopic exam. So we preserved it and
selectively reconstructed anteromedial (AM)
(*) bundle. (B) The tension of AM bundle
was intact on arthroscopic exam. So we
preserved it and selectively reconstructed
PL (*) bundle. (C) The tension of posterior
(Post) bundle was intact on arthroscopic
exam. So we preserved it and selectively
reconstructed anterior (Ant) bundle. (D)
The tension of Ant bundle was intact on
arthroscopic exam. So we preserved it and
selectively reconstructed Post (*) bundle.
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Table 1. Demographic Data

Z=A] Al International Knee Documentation Committee Subjective
Knee Form (IKDC SKF) score, Lysholm score, hospital for special
surgery (HSS) scoreE &5t on] Ao 22749 S42>
TELOS device (TELOS Medical USA, Millersville, MD, USA)E- ©]
B3t 2B A WA A3RE v wskith AE A AN A
£ B3 155 BRG] Soisten phosye 0
O 2 150 72 o= M9AI7|aL FASE [l A

TFe o o=
EZ St °‘7<1H7ﬂ stof 217 S WA (true lateral radio-
araph) & HGSHACE ZU PN 2T DHRE AHS

A1 7217 UIEE FEkel 23 ol of H2tof 44
2 Ul ¥ of Wt AT HEY B A2lS 2stel 142
thul A1) 2ol S GeEe] AyAe =2 Holskct,

11

5. S
=7 BA12 [BM SPSS Statistics ver. 24 (IBM Corp., Armonk, NY,
USA)E o|-§soto] Alfstgl=tl 72+ 9 = H, o= T 242 E
paired t-test W'¥ ©. 2 H] W5} T
o 7+] H]1E one-way ANOVA HHo g EAz o g B
SHR AL
AlYSHETE p-value<0.059] A 2E
é—];]'cﬂ‘:}

, Tukey honestly significant difference test & ARE 7374 2
AR foRt ZleR

, G*Power (ver. 3.192)%
‘% =9M87d vlawe] HgE™

Category AM group (group A)  PL group (group B)  Ant group (group C)  Post group (group D)

No. of patients 22 26 18 32
Follow-up period (mo) 25 (24-30) 26.6 (24-36) 27.1 (24-42) 25.4 (24-30)
Age at surgery (yr) 24.1+5.9 (19-35) 33.7+10.3 (16-50)  31.8+12.1 (13-44) 32.3+14.4 (16-54) NS
Sex (male:female) 22:0 24:2 14:4 24:8 NS
Height (m) 1.75+0.06 1.71+0.07 1.67+0.09 1.69+0.06 NS
Weight (kg) 76.7+10.8 73.6x£11.6 74.6x15.6 69.1+£10.7 NS
BMI (kg/m?) 25137 25127 26.6+3.9 24.0+3.4 NS
Injury mechanism

Sports 12 20 16 28

Fall from height 2

Traffic accident 0
Time between injury and operation (wk) ~ 6.2+8.4 (3-30) 7.2+7.6 (2-26) 6.7+5 (2-17) 10+8.2 (1-26) NS
Concomitant meniscal injury

MM tear 6 2 0 8

LM tear 0 0 0 2

Values are presented as number only, median (range), or mean+standard deviation (range). AM, anteromedial; PL, posterolateral; Ant, anterior; Post,
posterior; NS, not significant; BMI, body mass index; MM, medial meniscus; LM, lateral meniscus.
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B4 AlFstTh ZF F HolA o] & A, T A5 BEQPEA $r(body mass index), T & a7 Q] 7|Ttol| BAH SR &
v 0] HA L AToA] 09999522, BHoll Al 09943724, C-oll A, o]k 2kol= §lRiTh
0.9998448, DO A 0.99675070.2 BE 0] FH ZofA] ZE3}

] = Ak 2, s 2ordy
S 15% 23 oA 2B A AR S8 A A
A 11]. + = A ATIA 67 mmollA & 22 mmE, BrolA &
A 55 mmollA 4% & 25 mmE, CollA 4% A 7.1 mmollAl
1. CH& &xt = F 15 mm=Z, DiollA & A 49 mmollA & F 09 mm
ZAA A1 T SRS Q154 A B Table 13 2Tt 2 folst 348 BHTHEE FollA p<0.001). Table 20 U/
SOl = Aol 29, BatollA 269, CtollA 189, D A3HE 5ot
T4 ok Zh o 7] A, Y, 7], B5FAl, AL ZEA
3. 7|47t

IKDC SKF scoret= Aol A & 7 378804 =& T R5F L
2, BPolA = d 8280 5 T 02802 CA 4=

Table 2. Results of the Anterior Stress X-Ray
STS difference measured

by stress X-ray (mm) & A 5628004 & T RN2F O, DItoA 5 A 53278 oA
Category - 5 PR G e S B4R FORE S BATHREE oA p<0.00D).
SO e 42 A IKDC SKF score?h ol ATLHTH $10J5) 9t

AM group (group A, n=22) ~ 6.7+25  2.2+1.5 <0.001 THp=0.021). o] 2] o] 7+ - 7ke] atol= GlgiTt.
PL group (group B, n=26) 55+32  2.5+2.1 <0.001 Lysholm score’= Ao Al o5 A 472704 % & 8637
Ant group (group C,n=18) ~ 7.1+3.0  1.5+1.2 <0.001 O & BollA e A 5728004 e T 03P R, CollA
Post group (group D, n=32)  4.9+45  0.9+2.1 <0.001 T A 52270 & T 81THC R, DA & A 5128
p-value (intergroup) NS NS oA & T g2H o7 Kot TAS HYTHEE Fol|A p<

Values are presented as mean=standard deviation. All four groups 0.001). =% 2 Lysholm score” |} Bx-0] AT-BE. Tt -G-2]51A] &=k
showed significant improvement in terms of anterior (Ant) translation (p=003). 0] ©] 9] Z+ I 7}o] Zfo| = gloict

on stress X-ray postoperatively. STS, side to side; Preop, preoperative; ; ) . s
Postop, postoperative; AM, anteromedial; PL, posterolateral; Post, Hospital for special surgery (HSS) scorex= Aw-ollA] <o 7 432

posterior; NS, not significant. oA & T 915822, BFolA & A 5218004 & &

Table 3. Functional Knee Score

IKDC SKF score Lysholm score HSS score
Category p-value p-value p-value
Preop Postop  (Preop vs. Preop Postop  (Preop vs. Preop Postop  (Preop vs.
Postop) Postop) Postop)
AM group 37.845.2 925455 <0.001 47.2+5.5 86.3+5.1 <0.001 43.2+7.9 91.5+4.6 <0.001
(group A, n=22)
PL group 48.2+8.9 89.2+3.7  <0.001 57.2+7.5 90.3+4.1 <0.001 52.1+3.2 93.2+4.5 <0.001
(group B, n=26)
Ant group 56.2+4.2 92.2+3.5 <0.001 52.2+3.2 87.7+5.7 <0.001 54.2+6.7 89.5+6.8 <0.001
(group C, n=18)
Post group 53.2+3.2 93.4+4.5 <0.001 51.2+4.7 89.2+6.9 <0.001 53.2+4.8 89.2+4.6 <0.001
(group D, n=32)
p-value (intergroup)  AM vs. Ant=0.021 NS AM vs. PL=0.03 NS NS NS

Values are presented as mean=standard deviation. All four groups showed significant improvement in terms of IKDC SKF score, Lysholm score, and
HSS score postoperatively. (In all groups, p<0.001). There was no intergroup difference in terms of functional outcomes except that preoperative
IKDC SKF score was high in C group than A group (p=0.021), and preoperative Lysholm score was high in B group than A group (p=0.03). IKDC,
International Knee Documentation Committee Subjective Knee Form; HSS, hospital for special surgery; Preop, preoperative; Postop, postoperative; AM,
anteromedial; PL, posterolateral; Ant, anterior; Post, posterior; NS, not significant.
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Figure 3. Second-look arthroscopic
findings after (A) anteromedial selective
bundle reconstruction, (B) posterolateral
selective bundle reconstruction, (C) anterior
selective bundle reconstruction, and (D)
posterior selective bundle reconstruction.
We confirmed that there was no partial tear
of reconstructed anterior cruciate ligament,
and the tension of reconstructed anterior
cruciate ligament was intact.
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