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Comparison of open reduction hollow nail anchoring system with loop plate fixation under arthroscopy for the treat-

ment of posterior cruciate ligament avulsion fractures

WU Rong' ,ZHANG Zhan-feng',WENG Wei' ,YANG Hong-hang' ,MIN Ji-kang',SUN Jian-wei*,SHEN Zhe-yuan' (1. Depart-

ment of Orthopaedics ,the First People’s Hospital of Huzhou ,Huzhou Key Laboratory of Early Diagnosis and Treatment of Os-

teoarthritis ,Huzhou 313000, Zhejiang,China;2. Department of Rehabilitation Medicine ,the First People’s Hospital of
Huzhou ,Huzhou 313000, Zhejiang , China)

ABSTRACT Objective To compare clinical effect between open reduction and fixation with cannulated screw and threaded
rivet via posteromedial approach versus arthroscopic Endobutton plate fixation in treating posterior cruciate ligament avulsion
fractures. Methods Clinical data of 38 patients with posterior cruciate ligament avulsion fractures from July 2020 to December
2021 were analyzed retrospectively,and divided into open reduction and internal fixation group (posterior medial approach
hollow anchor system fixation) and arthroscopic fixation group (Endobutton with loop plate fixation under arthroscopy ). There
were 20 patients in open reduction and internal fixation group,including 16 males and 4 females,aged from 26 to 74 years old
with an average of (42.9+18.8) years old; 13 patients on the left side and 7 patients on the right side ; 12 patients were classi-

fied to type Il and 8 patiens with type Il according to Meyers-McKeever fractures classification; 14 patients were grade Il and 6
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patients were grade Il in back drawer test. There were 18 patients in arthroscopic fixation group,including 11 males and 7 fe-
males ; aged from 24 to 70 years old with an average of (53.5+13.4) years old; 11 patients on the left side and 7 patients on the
right side; 10 patients were classified to type Il and 8 patiens with type Il according to Meyers-McKeever fractures classifica-
tion; 11 patients were grade Il and 7 patients were grade Il in back drawer test. Operation time,blood loss,and quality of im-
mediate reduction were compared between two groups. Knee range of motion, knee back drawer test,and International Knee
Documentation Committee (IKDC) grading, KT2000 stability evaluation and Lysholm function score of knee joint were com-
pared at 6 months after operation. Results All patients were followed up for 8 to 16 months with an average of (12.3£1.9) months.
There were no complications such as incision infection , fracture malunion or non-union, and internal fixation loosening occurred.
The avulsion fractures of knee joint were reached to imaging healing standard at 6 months after operation. Operation time and
blood loss in open reduction and internal fixation group were (56.4+7.1) minand (63.2+10.2) ml,while (89.9+7.4) min and
(27.7+8.7) ml in arthroscopic fixation group , respectively,and had significant difference between two groups (P<0.05). There
were no differences in immediate reduction quality (x?=0.257,P=0.612) ,knee joint range of motion at 6 months after opertaion
(t=0.492,P=0.626) ,knee joint rear drawer test ( x’=0.320,P=0.572),IKDC classification of knee joint ( x*=0.127,P=0.938),
KT2000 stability evaluation (x*=0.070,P=0.791) ,and knee Lysholm function score (¢=0.092,P=0.282) hetween two groups.
Conclusion Posterior medial approach with hollow anchoring system fixation and arthroscopic Endobutton with loop plate fixa-
tion for the treatment of posterior cruciate ligament tibial occlusion avulsion fracture could achieve satisfactory clinical results,

and arthroscopic surgery has less bleeding, but also has a longer learning curve and longer operation time than traditional inci-

sion surgery. The surgeon needs to make a choice according to clinical situation of patient and their own surgical inclination.
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Tab.l1 Comparison of preoperative clinical data of patients with tibial avulsion fracture of posterior cruciate ligament

between two groups
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Tab.2 Comparison of postoperative clinical data of patients with tibial avulsion fracture of posterior cruciate ligament

between two groups
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Tab.3 Comparison of rear drawer test and IKDC of patients with tibial avulsion fracture of posterior cruciate ligament

grading between two groups at 6 months after operation
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Tab.4 Comparison of Lysholm score of patients with tibial avulsion fracture of posterior cruciate ligament between two

groups before operation and 6 months after operation (x+s)

ALy
P T e APl i ik B fr
Aur AFE64MH  ARE ARE64MH Rt AF64MH  Aii AKFE64MH  Air ARFE61H
VIF RN EE4 20 8722  21.7£24  10.2£1.9  23.0+25 28+1.6 12.0+2.5 1.6+0.8 8.4+2.0 2.2+1.3 3.9+1.0
WES

4151 %

K B [ A 18 83+24  20.5+1.6 10.2+3.1  23.8+2.1 3.7+2.0 11.3x2.3  1.5+0.8 7.7£2.0 2.3£1.2 3.7+1.0
1 0.553 1.791 0.033 1.177 1.633 0.778 0.163 0.945 0.196 0.372
P{a 0.584 0.082 0.974 0.247 0.111 0.441 0.871 0.351 0.846 0.712
a5 e A TS (EINEZE My
A AR5 64 H ARHI AJG 6 H A AR5 64 H ARH ARJg 641 H

VIHEMHEEH 20 5.0£2.7 10.0+0.0 3.0£1.0 4.6x0.5 2.2+1.0 5.0+0.0 35.844.2 88.6+5.2
K B I8 2 A 18 2.7+1.8 9.7+0.9 3.4£0.9 4.5+0.5 3.4+0.9 5.0+0.0 34.8+4.9 86.7+5.6
{5 3.792 1.000 1.399 0.270 0.496 0.643 0.092
PA{a <0.001 0.331 0.171 0.789 0.623 0.524 0.282

Spin: -90
Ti: -0

1 #2059 % R i 28 SRl i Ak s )58 3t Meyers-McKeever 20 B4 RS Ta, Tb. AHT 517 IE ML X £ R 7 B 5615 )5 28 X
W A AR T, B TS5 mm L RRETIESE T =4k CT 7R Meyers-McKeever 73RN 1d. AHTZ2 M MRT 7R J5 ¢ B A AR BB 52 4, IR 47
Wb e, 16 SR JH & 79 88 F Endobutton 7 R #9 AR [5 € AR5 3 A A B T5 IEMIAL X 2k 778 B 37 2 @ 45, Endobutton 7 #4940 A UL AL 5l
1g,1h. Rf5 6 AN H B IEMA X KR IR 2@s 1 ARG 6 A IREA B A 7R G S REIEAR S, I 0619 1 3 ik 2] 110°

Fig.1 Female,59-year-old,left tibial avulsion fracture of posterior cruciate ligament (PCL) , Meyers-McKeever classification type lll 1a,1b. Preoperative
AP and lateral X-rays of knee joint showed tibial avulsion fracture of PCL with fracture displacement was greater than 5 mm  1c. Preoperative sagittal 3D
CT of knee joint showed Meyers-McKeever classification type [l 1d. Preoperative sagittal MRI of left knee showed PCL body was intact, tibial avulsion
fracture 1le,1f. Three months after arthroscopic Endobutton plate fixation, AP and lateral X-rays of knee joint showed fracture was healed , and Endobut-
ton plate was not loose  1g,1h. Postoperative AP and lateral X-rays of knee joint at 6 months showed complete union of fracture 1i. Functional position

photos at 6 months after operation showed knee joint function was basically restored ,and knee joint range of motion reached 110 °
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Fig.2 Male,48-year-old,right tibial avulsion fracture of posterior cruciate ligament
(PCL) ,Meyers-McKeever classification type Il 2a. Surgical incision design of open
reduction and internal fixation group 2b,2c. Preoperative AP and lateral X-rays of knee

joint showed tibial avulsion fracture of PCL with fracture displacement was greater than

5 mm 2d. Preoperative sagittal 3D CT of knee joint showed Meyers-McKeever classifi-

cation type Il 2e. Preoperative sagittal MRI of right knee showed PCL body was intact ,tibial avulsion fracture 2f,2g. Three months after open reduc-

tion and fixation with cannulated screw and threaded rivet, AP and lateral X-rays of knee joint showed fracture healed and internal fixation without

loose  2h,2i. Postoperative AP and lateral X-rays of knee joint at 6 months showed complete union of fracture ~ 2j. Functional position photos at 6 months

after operation showed knee joint function was basically restored ,and knee joint range of motion reached 120 °
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