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Case-control studies on double bundle posterior cruciate ligament reconstruction with remnant fiber preservation
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ABSTRACT Objective: To study the clinical efficacy of double bundle posterior cruciate ligament (PCL) reconstruction
with remnant preservation. Methods ; From January 2007 to November 2011,50 patients with PCL rupture met the inclusion
criteria were divided into two groups:remnant preservation group (RP group) and remnant resection group (RR group). There
were 19 males and 7 females in the RP group,ranging in age from 18 to 55 years, with a mean of (32.250+11.085) years old.
The duration from injury to operation ranged from 2 to 66 months,with an average of (17.481+3.568) months. Among the RR
group, 17 patients were male and 7 patients were female , ranging in age from 20 to 54 years old,with an average of (31.458+
9.569) years. The duration from injury to operation ranged from 3 to 72 months, with a mean of (19.354+3.950) months. The
patients in both groups suffered from instability of knee joint, got a positive result of posterior drawer test. In the RP group, the
intercondylar notch remnant fiber,scar tissue and synovial were preserved in operation,only the free ligament in the inter-
condylar notch was resected. In the RR group, the remnant fiber, scar tissue and synovial tissue of adhesive parts were resected.
In both groups, autologous semitendinosus and gracilis tendon double-bundle PCL reconstruction were carried out, the tibia was
fixed with an absorbable interference screw with post-tie fixation, and the femur side was compositely fixed with absorbable in-
terference screws and suspending fixation. Each patient received both subjective assessment (IKDC subjective evaluation,
Lysholm scoring and Cincinnati rating) and objective clinical assessment (IKDC objective evaluation and Kneelax 3 tibia
backward measurement) before operation and two years after operation. Results: IKDC subjective evaluation:92.167+4.177 in
the RP group,which was higher than 87.542+5.687 in the RR group (P=0.010). Lysholm scores:90.917+4.413 in the RP
group ,which was higher than 87.083+5.149 in the RR group (P=0.027). Cincinnati knee scores:92.125+4.003 in the RP
group, which was higher than 87.791+6.665 in the RR group (P=0.027). IKDC objective evaluation;no significant statistical

differences between RP group and RR group. Kneelax 3 assessment:tibia backward test with Kneelax 3 under 132 N showed
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no significant statistical difference between RP group and RR group ,which were (3.958+0.693) mm and (4.029+0.846) mm

respectively (P=0.795). Conclusion: The study shows a significant advantage of remnant fiber preservation than remnant fiber

resection in double-bundle PCL construction in terms of subjective knee function recovery after operation. There is no signifi-

cant difference in postoperative knee stability.
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Tab.1 Comparison of clinical data between two groups of paitents with posterior cruciate ligament injuries

i3 %L LS PR () A (1)) ARG Z A ) IR (1)

€Z)) (xs,%) % L Vi &l (x5, 1) BE PLsh IR BAMED
TRERA 26 32.250+11.085 19 7 11 15 17.481+3.568 13 8 5
ARIRAL 24 31.458+9.569 17 7 10 14 19.354+3.950 12 9 3
LSLAlE) - 1=0.255 X’=0.031 X’=0.002 1=-0.356 x’=0.520
P{E - 0.801 0.860 0.963 0.725 0.771
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Fig.1 llustrations of Y-shaped double-bundle PCL reconstruction with

remnant preservation. a;Anterolateral bundle of reconstructed PCL. b

Posteromedial bundle of reconstructed PCL. ¢ ; Preserved remnant of PCL
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Fig.2 A 26-year-old male patient,arthroscopic image after Y —shaped
double-bundle PCL reconstruction with remnant preservation. a: Antero-
lateral bundle of reconstructed PCL. b:Posteromedial bundle of recon-
structed PCL. c:Preserved remnant of PCL. d:Probe for arthroscopy. e:

Anterior cruciate ligament
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x2 MARZXFFHRGEE IKDC BXT EWINEEITS LB (v+5,57)
Tab.2 Comparison of pre- and post-operative IKDC scores between two groups of paitents with posterior cruciate ligament

injuries(x s ,score)

51 B (B) P i ik AL A B3 Ry HFITAN Yy
PRERA 26 ARy 16.576= 4.269+ 3461+ 0.692+ 0.576+ 20423+ 12.500+ 58458+
2.175 1.282 1.139 0.735 0.757 2.872 0.989 5.985
RG24 21.846+ 7.115+ 4.000+ 3.769+ 3.500+ 33.346+ 18.576=  92.167+
1.566 0.816 0.000 0.429 0.509 1.695 0.757 4.177"
AMpgka 24 A 15.916= 4.291=+ 3.000+ 0.583+ 87.333 19.000+ 12375+ 55500+
2.062 1.731 1.251 0.583 0.564 3.036 1.095 7.095"
AR 24 20250+ 6.916x 4.000+ 3.750+ 3.333+ 32.166+ 17125+ 87542+
2.288 0.880 0.000 0.442 0.481 1.606 1153 5.68722

TE : GARHT L, "1=-87.623, P=0.000;%=-22.037,P=0.000, S{#FR4 LLHE, "1=1.732,P=0.097;"=2.795,P=0.010
Note : Compared with preoperative score,"t=-87.623, P=0.000; %=-22.037,,P=0.000. Compared with remnant preservation group,"t=1.732,P=0.097 ;"=
2.795,P=0.010

*3 WAHRBRXZXFFHGEE Lysholm BRETIESF LR (2+5,53)
Tab.3 Comparison of pre- and post-operative Lysholm scores betweent two groups of paitents with posterior cruciate

ligament injuries (x+s , score)

ikl sy whE BT SR BB PR N IS ity I Ry
{RE%A 26 AHT 4.076+ 4.769+ 10.192+ 14.615+ 5.000+ 5.538+ 4.769+ 4.807+ 53.791+
1.016 0.815 0.980 2.801 0.000 2.353 1.882 0.401 4.471
ARJF 24 4.384+ 4.769+ 14423+ 21.730+  22.500+ 8.769+ 9.692+ 4.807+ 90917+
0.941 0.815 1.629 2.425 2.549 1.882 1.086 0.633 4.413%
ARERAL 24 AHI 4.166+ 4.500+ 11.458+ 12916+ 4.583+ 5.166+ 5.000+ 4.625+ 52.416+
1.007 1.142 2.321 4.643 1.411 2.884 2.126 0.494 6.337"
ARJF 24 4416% 5.000+ 13.125+  20.833+  21.458+ 8.166+ 9.333+ 4.625+ 87.083+
0.928 0.000 2472 1.903 2.750 2.035 1.5227 0.494 5149

T SRR, ®=-266.011, P=0.000;“:=-99.258 , P=0.000, 5150 HL#L ,%1=0.756 , P=0.458 ;"1=2.364 , P=0.027
Note : Compared with preoperative score,*t=-266.011,P=0.000;*¢=-99.258 , P=0.000. Compared with remnant preservation group,"t=0.756,P=0.458;
"=2.364,P=0.027

x4 WMARZXFHHGEE Cincinnati BEX TIED LLER (x5, 53)
Tab.4 Comparison of pre- and post-operative Cincinnati scores between two groups of paitents with posterior cruciate

ligament injuries(x s, score)

3 BBy A FEI Jifi A B3] ik LT M Bl B
PRE%A 26 p N 13.846+ 7.461+ 10.000+ 11.769+ 6.692+ 5.038+ 3.346+ 2.307+ 60.458+
2.033 0.904 2.332 1.817 0.970 1.660 0.689 0.470 6.865
ARJG 24 19.846% 8.692+ 17.692+ 18.153+ 9.923+ 9.461+ 4.384+ 4.000+ 92.125+
0.784 0.970 2.015 2.033 0.392 0.904 0.496 0.282 4.003*
NI 24 AR 13.666+ 7.250+ 9.333+ 10.750+ 6.583+ 4916+ 3.250+ 2.041+ 57.791+
2.014 0.989 2.681 2.558 0.928 1.442 0.846 0.464 8.330"
ARJF24E  18.666+ 8.000+ 16.500+ 17.666+ 9.500+ 9.500+ 4.208+ 3.750+ 87.791+
1.926 1.179 3.400 2.014 0.884 0.884 0.414 0.442 6.665'%

1 5ARET L, “1=-42.852, P=0.000;*4=-47.738,,P=0.000,, 554 b3 ,1=1.026, P=0.316;"1=2.357,P=0.027
Note ; Compared with preoperative score ,t=-42.852, P=0.000;*“t=—47.738 , P=0.000. Compared with remnant preservation group,"t=1.026,P=0.316;"=
2.357,P=0.027
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Tab.5 Comparison of objective assessment results between two groups of paitents with posterior cruciate ligament injuries

% ARETEW IKDC 4325 (1)

RIGEW IKDC 4325 (1)

Kneelax3 (x+s ,mm)

415 P{H P{E
5 () A% BH C% D% A% BH CH% DY Al AJR

fRERH 26 0 0 4 22 13 11 2 0.000 8.325+0.614 3.958+0.693 0.000

NG i 24 0 0 3 21 10 11 3 0.000 8.304+1.048 4.029+0.846 0.000

K g - 7=0.086 7=0.512 - 1=0.076 1=-0.263 -

P - 0.769 0.774 - 0.940 0.795 -
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