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Proprioceptive and Strength Comparison of Remnant Preserved versus Conventional
Anterior Cruciate Ligament Reconstruction

Do Kyung Kim, PhD, ATC, Won Hah Park, MD, PhD

Division of Sports Medicine, Department of Physical Medicine and Rehabilitation,
Samsung Medical Center, SungKyunKwan University School of Medicine, Seoul, Korea

Reconstruction of the anterior cruciate ligament (ACL) restores knee stability. The remnant preserving technique
was developed to preserve mechanoreceptor function, promote revasularzation and facilitate ligamentation. The
purpose of this study was to analyze the clinical results of ACL reconstruction with remnant preserving. Between
October in 2008 and September in 2009, 40 patients underwent ACL reconstruction using auto graft-hamstring
tendon. On the basis of the ACL’s condition patients were divided into 2 groups. In the trial group (preserved remnant
group, PRG; n=20), there were 20 males with an average age of 26.2 years. In the control group (no remnant
group, NRG; n=20) were 20 males with an average of age 27.1 years. We measured concentric peak torque of
the knee extensors and flexors at 60°/s and 180°s on an Isokinetic dynamometry. Proprioceptive functions have
been assessed using Joint position sense and threshold to detection of passive motion. Dynamic postural stability
was measured as a stability index in the anterior-posterior and medial-lateral planes with the Biodex Stability System.
All tests were measured post-operative 1year. We found significant difference between the PRG and NRG for Joint
position sense at 15° (2.40°+1.00° vs. 3.36°+0.95° p=0.0145) and threshold to detect passive motion at 45°
(2.02°40.59° vs. 3.12°4#0.94°% p=0.0213). But, we found no significant difference between the groups for the test
results of the dynamic postural stability and knee strength. Therefore, preservation of the remnant ACL reconstruction
is helpful in preserving the proprioception and function to stabilize the knee.
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Table 1. Characteristics of study subjects

PRG (n=20) NRG (n=20) p-value
Age (y) 26.20+4.63 27.10+5.24 0.716
Height (cm) 173.88+5.62 172.89+4.49 0.420
Weight (kg) 75.29+8.94 74.31+£9.77 0.678
BMI (kg/mz) 25.19+£2.20 25.88+2.92 0.365
Body fat (%) 23.88+6.80 22.36+5.38 0.392

Date represent the mean+standard deviation.
PRG: preservation of remnant group, NRG: no preservation
group, BMI: body mass index.
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Table 2. A summary of the post—-operative home-based exercise program

Exercise

Time begun after operation

SLR, quadriceps setting

Self-ROM stretching, SLR with 1 kg load, weight shifts
Closed chain exercise, bicycling for ROM stimulus
Bicycling, knee extension 90°-30° lateral step—up
Stair-stepper machine for endurance, poor running
Continue all exercise

Within 1 wk
2 wk
4 wk
6 wk
8 wk
10 wk

SLR: straight leg-raising, ROM: range of motion.
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Table 3. Isokinetic strengthening findings

Knee strength (N/m) PRG NRG p-value
Extension 60°/s 104.42+25.89 106.39+19.06 0.433
Extension 180°/s 80.07+18.39 82.60+15.22 0.730
Flexion 60°/s 71.50+£21.11 74.27+16.44 0.939
Flexion 180°/s 55.61+15.12 59.63+5.14 0.544

Values are meanzstandard deviation.

PRG: preservation of remnant group, NRG: no preservation group.

p<0.05.

Table 4. Joint position sence findings

Table 5. TDPM findings

Test angle PRG NRG p-value Test angle PRG NRG p-value
15° 2.40+1.00 3.36+0.95 0.0145%* 45° 2.02+0.59 3.12+0.94 0.0213=*
30° 2.52+1.12 3.04+1.59 0.1618 N .

45° 2 04+1 64 3.0841.70 0.0822 Values are meanzstandard deviation.

Values are meanzstandard deviation.

PRG: preservation of remnant group, NRG: no preservation
group.

*p<0.05.
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TOPM: threshold to detection of passive motion, PRG:
preservation of remnant group, NRG: no preservation

group.
*p<0.05.

Table 6. Dynamic postural stability findings
PRG NRG p-value
26.96+21.00 0.092

Dynamic postural 19.60+20.17
stability (%)

Values are meanzstandard deviation.
PRG: preservation of remnant group, NRG: no preservation

group.
p<0.05.

o) = PRG7} 19.6020.17%, NRG7} 26.96+21.00%2]
< Bt A% & 25t e A4 #9% Aol
(p=0.092) F0|x] %FTHTable 6).
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