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Treatment of posterior cruciate ligament avulsion fracture with rivet-assisted hollow nail: a case-control study ZHU
Jia-fu ,MA Gou-ping, XU Wei-xing, GUO Qiao-feng,and LIU Hong. Department of Orthopaedics ,Tongde Hospital of Zhejiang
Province ,Hangzhou 310012, Zhejiang , China
ABSTRACT Objective: To retrospectively investigate the clinical effect of the rivet-assisted hollow screw in the treatment of
posterior cruciate ligament avulsion fracture. Methods: Total 49 patients with knee cruciate ligament avulsion fracture in the
ending point of the ligament from January 2010 to December 2014 were divided into the treatment group and the control group.
Thirty-one patients in treatment group were treated with rivet-assisted double cannulate nail,including 13 males and 18 fe-
males, ranging in age from 38 to 51 years old , with a mean of (40.6£5.1) years old; according to Meyers classification, 23 cas-
es of type 2,8 cases of type 3; 5 patients were caused by the low energy injury and 26 patients were caused by the high energy
injury. Eighteen patients in control group were treated with double gold hollow screw fixation,including 5 males and 13 fe-
males, ranging in age from 36 to 52 years old, with an average age of (4.16+4.7) years old; according to Meyers classification,
14 cases of type 2 and 4 cases of type 3;2 patients were caused by the low energy injury and 16 patients were caused by the
high energy injury. The operation time , postoperative complications, fracture healing time and the last AKS scoring system were
compared between the two groups. Results: All the patients were followed up,and the duration ranged from 12 to 24 months,
with an average of 14.2 months. The patients in treatment group had no displacement of fracture fragments and internal fixation
failure. The results of AKS score:pain was 48.1+1.5, activity was 21.3+2.7 stability was 20.9+2.5,walking ability was 47.3+
1.9, under the stairs ability was 43.4£2.1, the total score was 190.7+2.9. There were 2 cases in control group had fracture frag-
ment displacement and 1 patient had nail withdraw. The results of AKS score ; pain was 40.1+2.2 , activity was 20.1+0.2, stabil-
ity was 18.1£3.2, walking ability was 46.3+1.7 ,under the stairs ability was 40.2 +1.3,the total score was 180.2+1.4. Therefore,
the comparison of the above indicators, the results of the treatment group were better than those of the control group. Conclu-
sion: Rivet-assisted hollow screw fixation in the treatment of cruciate ligament avulsion fracture in the ending, has some advan-
tages such as follows:accurate reduction,less postoperative complications and better postoperative knee function recovery,
therefore it is an effective way to treat posterior cruciate ligament avulsion fracture.
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Tab.1 Comparison of clinical data of patients with posterior cruciate ligament avulsion fracture between two groups

w3 _— P (1) i (ves ) Meyers ‘475351 (f41) H A (fﬁlJ?A

L 7 2 34 fIRE = RE
TRITEH 31 14 17 40.6£5.1 23 8 5 26
Xof BRZH 18 9 9 41.6+4.7 14 4 2 16
LA - X’=0.061 1=0.497 X’=0.785 X°=0.089
P - 0.360 0.562 0.429 0.913
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Tab.2 Comparison of therapeutic effects between two groups of patients with posterior cruciate ligament avulsion fracture
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tibial insertion avulsion fracture with small bone block 1d. Preoperative MRI showed the posterior cruciate ligament complete
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Fig.1 Female,44 years old,right after the cross ligament tibial avulsion
fracture with medial collateral ligament injury underwent posteromedial
incision reduction rivet auxiliary hollow screw internal fixation and re-
construction of the medial collateral ligament surgery 1a. Preoperative
X-ray film showed the right cruciate ligament tibial avulsion fracture
1b, 1c. Preoperative CT knee reconstruction of posterior cruciate ligament

1e, 1f. Third days after

operation indicate posterior cruciate ligament tibial avulsion injury with medial collateral ligament fixed right position
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Fig.2 Male,47 years old,right after the cross ligament tibial avulsion
fracture with medial collateral ligament injury underwent posteromedial
incision reduction hollow screw internal fixation and reconstruction of the
medial collateral ligament surgery 2a. Preoperative lateral X-ray showed
cruciate ligament tibial avulsion fracture right 2b,2c¢. Preoperative CT

knee reconstruction of posterior cruciate ligament tibial insertion avulsion

fracture with small bone block 2d. Preoperative MRI showed cruciate ligament complete 2e,2f. Third days after operation right after cross ligament

tibial avulsion fracture with medial collateral ligament injury fixed position, the developer can activity with a fixed

BEUR, BRI S HRAE f5 58 XA Lk a5 o o5
JEE 6 1521 mm, WORGEREFIZ A7, o] (e S 2
BAE BT R RA M, B2 5k A 28 X
PR IS BT RIGYY . B E B B
e AL =3 mm A FARIEME, NI FAREZ AL F
FE G AR ANEHATT T BRI ARG H
B FIGEAT B T I B I O A AR g 20

FURFAR Ty X0 o5 ™ A N e A &)
FEMNBEEAR, JG3 XA kS G PrE ez
BRI 172, ST B AT IR MESEA T
SEALIERE , G A 38 0T 35003 0 2 A XU
HLEEARE B, B A B s UIF 8 0 N e
AR s AR FH IR JE NI Y0 01, 78 kR AL
P Sk 55 AL R B ) 25, DR A 2R,
B ER G A XA R 1k, BRSO AT
o (O WURIBRIE A, TEAR S A P2 | B e R
Jok il S ph 2 i3, (2) ANUIWTHERA LSk | s A
JEBNRIL B9380R . (3) VT L BN, BRI TS
W E T RESB R .
3.2 2 MrEs O T IBET [ SE O S

J& 28 XA R b S BT, WA RN
HWERE e, EEMNANPFRI SR 2R KB

He=15 mm, B 2 #eas DR ST I8ET & % |, 4T 2
JE BN E L, BERIT O B T A 2 e
1 3.0 mm ZSO0F7 JTBRET AR AT IR AR ET K2 A
2 [EEPL S AR (DB ST O =Y e, b2
ODPrTBETIEETEIT A, B T TSR] B A
PRIXGE , [IEESE N T B SR, (2)2 BUETARRT T 1 4L
EIROMBSPUieEr:, i bJs T B OE IR = —
T B INRS R, (3)dE e T AL /e R B  FFiE M
X 22 A B AR P BB R S A
3.3 BETREE M

Ji 28 SUA) T FE I 5 B T A2 S A R A S
W, SRR B TN A B B O KBS
FEZA/IVE TR, K N 2SO T T 2 [ AT 4
{H [] B [ S R T o] e R 2 R e, Rk
X 30 B TR L 18 2407 [ — B R P B R A
EFHRHETZ AL e BT T Rk, HasF
B (D) FIFHNET 884 252t I 28 SO e B S 21
B2 AT EREE . (2) P 2 Hezs OFT
L EE A, (3)IRAEMIR, BN, TS
T B
3.4 ARIFWNh I

PN e S e e N I e i = Xind 1 i3



<338 -

HE A 2017 4F 4 A2E 30555 4 1 China J Orthop Trauma, Apr.2017,Vol.30, No.4

T b 22 S g it X, MAEAR G I &E & AKS
WIMBIP AL TR IR, 55 IR T BIRTEAR
HE N T ENET [ E ], (AR TR R A
LS E, i VR TR A A BR2H 22 S e s it
RS I AU AR BN A AR ET
[E15E , PHZH BT A E i 1] e B 2 X

TRITHAEAR G I ZAE AKS PFor 500 IR B
WALH, WA TR TR, R 2R
B RO R IR AL TEIE TSR L Yl
Bly, AR Ml i 5 SR A B BRI B ) R
AL, WD TR ESREREAL, HEIR AR YA E B
JE AR JE AT B WK A IO T RE TG 3, 1R 4R
Jei S AT T 5 58 SCA e B s B A S A K B
AEIFIEE

i LAk, EE A DS AT IR
e 1RSSRV S A B R A TR AR AL
[t SRR E nl AR 1A E SO 4R AP AL, ]
R I 5 SR I BT B RS O Y
RE. (HANIFWAAAEE —E A2, IFEARE /N,
() Esf 1 IS AR AP I A SRS ] CT S A, m] LS
B BT R B AL RS AR L

SE 0k

[1] Kim YM,Lee CA,Matava MJ. Clinical results of arthroscopic single-

bundle transtibial posterior cruciate ligament reconstruction:a sys-

tematic review[ J]. Am J Sports Med,2011,39(2) :425-434.
[2] Montgomery SR,Johnson JS,McAllister DR, et al. Surgical man-

agement of PCL injuriesindications, techniques , and outcomes|[J].

Curr Rev Musculoskelet Med,2013,6(2) ; 115-123.
[3] Gwinner C,Kopf S,Hoburg A,et al. Arthroscopic treatment of a-

(6]

[9]

[10]

[11]

cute tibial avulsion fracture of the posterior cruciate ligament us-
ing the tight rope fixation device[J]. Arthrosc Tech,2014,3(3).
e377-e382.
Meyers MH, McKeever FM. Fracture of the intercondylar eminence
of the tibia[ J]. ] Bone Joint Surg Am,1970,52(8) : 1677-1684.
A, I, . IR P B IS GG IR R 2R
A 1k S A AT T AR P RO (D], T R 45,2014,27
(5):422-424.
LI W,JI WF,MA ZC. Tibial medial condylar fracture combined with
cruciate ligament avulsion fracture in the observation of the effect of
surgery[ J|. Zhongguo Gu Shang/China J Orthop Trauma,2014,27
(5) :422-424. Chinese with abstract in English.
Insall JN,Dorr LD,Scott RD,et al. Rationale of the knee society
clinical rating system[J]. Clin Orthop Relat Res, 1989, (248):13-
14.
Singla R, Devgan A, Gogna P, et al. Fixation of delayed union or non-
union posterior cruciate ligament avulsion fractures[J]. J Orthop
Surg(Hong Kong),2014,22(1) ;70-74.
Chen W,Luo W,Chen Z, et al. Treatment of posterior cruciate liga-
ment avulsion fractures of the tibia using a toothed plate and hollow
lag screw[ ] |. Singapore Med J,2016,57(1) :39-44.
WRIENN AR 44" R PG 1) 28 XU 1 i 82 B 0 ek S
IRRLAT]. RS sl ek, 2013,32(1) : 30-33.
CHEN LX,CUI HC. MRI after cruciate ligament check point posi-
tion measurement and clinical application[J]. Zhongguo Yun Dong
Yi Xue Za Zhi,2013,32 (1) :30-33. Chinese.
Li L, Tian W. Displaced avulsion fractures of the posterior cruci-
ate ligament;Treated by stellate steel plate fixation[J]. Indian
J Orthop,2015,49(2):171-175.
Zhang X ,Cai G,Xu J,et al. A minimally invasive postero-medial
approach with suture anchors for isolated tibial avulsion fracture of
theposterior cruciate ligament[ J]. Knee,2013,20(2) : 96-99.
(W& H . 2016-08-06 A< SCHie: . A5 4E)

.

B

e e

SR

AHXF—RAmi—ER ARSI RAAESA

1
1
1
1
1
1
1
SCHE— R Wi — P 70728 B4 7 VIS8 TR SR AR T2 X, T DT fext o LA s fl 1k, +
AP IERRIBG A KA BT EHE BRI B HOA G, EOR AR SR LA B A A AR LA %, B A i
b OREWIVORE 52 TR PRS00 75 585 AR AT B A PR 2R K e iR TR SOm T— 4
i AP — R TIPS B e 2 B AT, T AR5 W40 ML I XSO — A P 5 ) — 1 1
SR 2 AENHELATEAR TR R, TRl RIAR DG Ak . WGl K i }

1

H

1

1

(P A ST





