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Application of pie-crusting technique of deep medial collateral ligament under arthroscopy in repairing posterior horn
of medial meniscus tears LEI Ming-ming and HUA Qiang. Department of Sports Medicine and Arthroscope ,the Sports Hos-
pital Affiliated to Chengdu Sport University ,Chengdu 610041, Sichuan , China

ABSTRACT Objective:To explore effectiveness and safety of an inside-out,arthroscopic deep medial collateral ligament
pie-crusting release in treating posterior horn of medial meniscus (PHMM) tear in tight medial tibiofemoral compartment of
knee joint. Methods:From January 2016 to December 2017,61 patients (61 knees) were underwent arthroscopic partial
meniscectomies for PHMM tear in tight medial tibiofemoral compartment of knee joint,who were divided into valgus group and
pie-crusting group according to exposure of PHMM region . There were 28 patients in valgus group,including 12 males and 16
females aged from 27 to 60 years old with an average age of (35.75+£7.57) years old ; who were performed conventional valgused
knee to exporsure PHMM region. There were 33 patients in pie-crusting group, including 15 males and 18 females aged from 26
to 58 years old with an average age of (36.06+7.93) years old; who were treated with inside-out, arthroscopic deep MCL pie-
crusting release technique with MM — Il meniscus suture package (Smith & Nephew). Operation time,preoperative and
postopertaive Lysholm score of knee joint,injury of MCL between two groups were recorded and compared. Results: All pa-
tients were followed up from 12 to 18 months with an average of (15.19+2.22) months. The incisions were healed at stage I .
There were no statistical difference in anatomical classification of PHMM between two groups (P>0.05). There was difference in

opertaion time between valgus group (83.32+5.01) min and pie-crusting group (50.06+3.67) min (P<0.05). Postopertaive
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Lysholm score of knee joint at 3 months in two groups were higher than that of before operation (P<0.05),and Lysholm total

score of knee joint in pie-crusting group was higher than that of valgus group (P<0.05). Acocording to Lysholm score of knee

joint,7 patients got excellent results, 12 good,7 moderate and 2 poor in valgus group;19 patients got excellent results, 10

good ,4 moderate in pie-crusting group ; and had difference between two groups (P<0.05). MCL injury of valgus group (15 pa-

tients with degree 0,10 patients with degree I ,3 patients with degree I ,0 patient with degree Il ) was higher than pie-crust-

ing group (28 patients with degree 0,5 patients with degree I ,0 patient with degree Il ,0 patient with degree Ill ) (P<0.05) ,while

there was no differnce between two groups in MCL injury at 1 month after opertaion (P>0.05) . Conclusion:The inside-out,

arthroscopic deep MCL pie-crusting release for the treatment of posterior horn of medial meniscus tear in tight medial tibiofemoral

could expand working apace , shorten operation time , reduce injury to MCL and obtain good clinical efficacy.
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Tab.1 Comparison of general condition between two
groups of patients with medial tibiofemoral compartment of
knee joint and PHMM injury
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Tab.2 Comparison of Lysholm score before operation and 3 months after operation between two groups of patients with

medial tibiofemoral compartment of knee joint and PHMM injury (x+s ,score )

Lysholm #4)

G ps W7 5T 2 4 FEaE

At RIG34H At RIg 34 A RIG34A A RIG 34 A
SRR 28 4.00+0.19 4.16+0.19 2.11+0.11 4.64+0.17 12.50+0.48 14.68+0.61 14.64+0.25 20.00+0.68
W firdl 33 3.73+0.17 4.27+0.17 2.36x0.17 4.68+0.18 13.03+0.43 14.70+0.37 14.84+0.15 22.12+0.53
t{H 1.066 -0.787 -1.208 -0.169 -0.822 -4.380 -0.731 -2.484
P1a 0.291 0.434 0.232 0.866 0.414 0.000 0.468 0.016

Lysholm 345
HH K P i et T B
R ARIE3A4A R ARIE 34N Rt AR 3IAH R ARIE3AA Rt AE3AA

AhEHZE 28 10.18+0.18 20.36+0.77 4.43+0.38 8.57+0.37  5.57+0.24  7.00+0.33 2.39+0.30 4.61+0.09 55.82+2.25 82.18+2.14
e 33 10.76+0.32 22.88+0.49 4.91+0.31  9.52+0.23  4.91+0.31 9.39+0.25 2.82+0.24 4.79+0.07 55.79+2.63 91.48+1.08
Ll -1.517 -2.853 -0.988 -2.237 1.630 -5.807 -1.126 -1.547 0.053 -4.063
P{i 0.135 0.006 0.327 0.029 0.108 0.000 0.265 0.127 0.958 0.000

AL ARET ARG 3 4~ H Lysholm #E43 Fb#, B 17 1=-2.273 ,P=0.032; 3 #% 1=—-12.348 ,P=0.000; 32 8 1=—-2.061, P=0.003 ; A~ f& 5& 1=—7.398 , P=
0.000; %9/ 1=—12.902,P=0.000; il [ik 1=—7.866,P=0.000; J€#$ 4 1=—3.487 ,P=0.001; T B 1=—7.013,P=0.000; &1 4} :1=—49.943 ,P=0.000, #fft 4l A
A M ARG 3 4~ H B9 Lysholm #F43 FL ¢, B AT 1=-2.268 , P=0.027 ; 3 #% 1=-9.285,P=0.000 ; 32 #i 1=-2.920, P=0.005 ; A Fa 7€ t=—14.704,P=0.000 ; J5 J
1=-20.830, P=0.000; Jif' k. 1=—15.280,P=0.000; JE€ % 1=—11.093,P=0.001; F & t=-7.975,P=0.000; i1 43 1=—67.452,P=0.000

Note : Comparison of Lysholm scores of valgus group before opertaion and 3 months after operation, limp :1=—2.273 , P=0.032 ; need for support :t=—12.348 ,
P=0.000;locking:t=-2.061,P=0.003 ; instability :t=-7.398 , P=0.000 ; pain :t=—12.902 , P=0.000 ; swelling : 1=—7.866 , P=0.000 ; stair climbing:1=-3.487,
P=0.001 ;squatting:t=—7.013, P=0.000 ; total points:t=-49.943 ,P=0.000. Comparison of Lysholm scores of pie-crusting group before operation and 3
months after operation, limp :1=-2.268 , P=0.027 ;the need for support:¢=—9.285,P=0.000;locking::=-2.920, P=0.005 ;instability :t=—14.704 , P=0.000;
pain:1=-20.830,P=0.000;swelling:t=—15.280, P=0.000 ; stair climbing:t=—11.093, P=0.001 ; squatting :t=—7.975, P=0.000; total points:t=—67.452,P=
0.000
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Tab.3 Comparison of postoperative MCL injury and operation time between two groups of patients with medial tibiofemoral

compartment of knee joint and PHMM injury
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A it 41 33 28 5 0 0 33 0 0 0 50.06+3.67
K (i ¥=8.242 ¥'=2.437 1=29.85
Pl 0.016 0.118 0.000
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Fig.1 Female,38-year-old, posterior horn of medial meniscus (PHMM) tear on left knee 1a. Postoperative MRI on sagittal view showed tear shadow of

PHMM  1b. Posterior horn of medial meniscus tear could not seen under arthroscopic  1c. Valgus knee joint performed in operation  1d. The distance

between medial femoral condyle and medial tibial plateau increased space in medial compartment as compared with 1b under arthroscopic  1e. The long

longgitudinal tear of PHMM was seen under arthroscopic  1f. PHMM tear was stitched under arthroscopic ~ 1g. Postoperative MRI on sagittal view at 6

months showed PHMM injury began to heal ~1h. Postoperative MRI on sagittal view at 1 year showed PHMM healed
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B2 B, .31 %, /2K PHMM #if5  2a. Rii MRI &R 77 PHMM #5728 2b. RSG5 85 N R A L7 R4 PHMM {7 & 2¢. R ET7 58
N MM 12 H Bz 4 4 4 4 2 2% (Smith & Nephew ) FAfif 34 )2 MCL - 2d. AR o G588 F IR A 467, 5 1 2b Lo, TR B ] ek 3k 2e. R
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fr 2h. ARJ5 1AE MRL SR R PHMM 437 £ B

Fig.2 Male,31-year-old,posterior horn of medial meniscus (PHMM) tear on left knee

2a. Postoperative MRI on sagittal view showed tear shadow of
PHMM  2b. PHMM could not be seen under arthroscopic  2¢. MM — Il meniscus suture package (Smith & Nephew) was used to release deep medial
collateral ligament under arthroscopic  2d. The distance between medial femoral condyle and medial tibial plateau was increased space in medial com-
partment as compared with 2b under arthroscopic ~ 2e. The long longgitudinal tear of PHMM was seen under arthroscopic ~ 2f. PHMM tear was stitched

under arthroscopic  2g. Postoperative MRI on sagittal view at 6 months showed PHMM began to heal = 2h. Postoperative MRI on sagittal view at 1 year

showed PHMM healed

)2 MCL iy [F) A4 B 5& 15 AN AS E 2540 52 5 14, 4
FEBE R AT AR RE , JCH IR 70 R O 39 St ol (o2 1 5 %2
MCL = 2R 7R A TR 51 PR 3 OIR 2 | 72312
R ry e A, BOR BN b . T MCL PR fif ) 22 S 2B
W) F R L, A 2R PO IR Z MCL  REAL T2
MCL Y2, b fife 22 Je BRI 497 K PA 00 ] Bt 2 1), DA T
25 PHMM ; SCnT S5 R JEE 1o 8 B IR oA RS R 8, %
R T RERZ /0N o PRI , B 4% 4358 T | N 1) A1
fift 2 B9 MCL 52 AR AR B2 H AR 5™ IR 515 P9 00 7] it
(07 %, BAT SRR A DG 3 - (1) B4R AR B 7E I 5
N SR JZ= MCL JZ | sl 5 IR A 1 90 11 5 S50 41
13 B ) 1 J] AL SRR 48 05 e AR AR L PR 5 AR, 4
ST A] o (252 Bk A ST P[] % 48 drp 28 211
Jr 3o i ad i P 1 SR R )2 1 MCL A 1y 858
i BRORT LA A AR 08 1) s ) R A 0 1) = A Y T
A BTG RN o (3) 6T R34
FeA . St. MM-IT 2k A R Ab N sE & B %

(Smith & Nephew) i, J& T ML Bdshk i —
Pl 7E 571 B T AR I BURC A%, 17 ELAS R 1T, AR
i, T F AR E] . AWFFE 33 B & R EUH N n)
G MCL $2 A, A5 B %047 SN B 1R 584 5 41
HEL T MCL $45, AR5 BT A H B B
FA 2 e BT T RO ok i A i A 54
I RAE AR S5 ST T RE B F I B A o i BT
ARBFREIE T4 EHAL

i LR, WET N AN 2 S S
fif R JZ MCL $2 ARG YT A I B 4T Py O ] B ple 75 1
P PHMM #5407 4G 809 g 5 Al Ji] B 2 1]
WA FAREE, WX MCL @934, I RY7 3
Fo Al F ARV GEREA G A R U7 A, O
Jsi A 5T, AR B 7 A BT T MRT A 25 5 WL 1T
fili MCL i A1 00, KW Bl U5 25 A FR ik — 2 0 5%

% 3Tk

[1] Todor A,Caterev S,Nistor DV. Outside-in deep medial collateral



- 846 -

[10]

P 2021 49 HES 34 %555 9 ] China J Orthop Trauma, Sep.2021, Vol.34,No.9

ligament release during arthroscopic medial meniscus surgery[J].
Arthrosc Tech,2016,5(4) :€781-€785.
Laskin RS, Vansteinjn M. Total knee replacement for patients with
patellofemoral arthritis[J]. Clin Orthop Relar Res,1999,3(67):
89-95.
Fakioglu O,0zsoy MH,Ozdemir HM et al. Percutaneous medial
collateral ligament release in arthroscopic medial meniscectomy in
tight knees[J ]. Knee Surg Sports Traumatol Arthrosc,2013,21 (7):
1540-1545.
Briggs KK, Kocher MS,Rodkey WG, et al. Reliability, validity , and
responsiveness of the Lysholm knee score and Tegner activity scale
for patients with meniscal injury of the knee[]J]. J Bone Joint Surg
Am,2006,88(4) :698-705.
Matheny LM,Ockuly AC,Steadman JR,et al. Posterior meniscus
root tears:associated pathologies to assist as diagnostic tools [J].
Knee Surg Sports Traumatol Arthrosc,2015,23(10):3127-3131.
HOTE RS X RAR S R BN A BRI A SR T R
FAMUAE A UG AR (T ] o A ,2019,32(1) :52-55.
DONG YL,QIAN YN, LIU LL, et al. Treatment for posterior root tear
of lateral meniscus through bone tunnel suture under arthroscopy[J |.
Zhongguo Gu Shang/China J Orthop Trauma,2019,32(1):52-55.
Chinese with abstract in English.
Kim JH, Shin DE,Dan JM,et al. Arthroscopic suture anchor repair
of posterior root attachment injury in medial meniscus:technical
note[J]. Arch Orthop Trauma Surg,2009, 129 :1085-1088.
R B, BEIR AR A DI R T A S AE TR ST P9
FHAMUG AEROE E T AR PRI ] e Rk (B
fiR),2017,42(9) :1053-1057.
ZHU WH,TANG Q,LIAO LL, et al. Application of pie-crusting the
medial collateral ligament release in arthroscopic surgery for poste-
rior horn of medial meniscus in knee joint[J]. Zhongnan Da Xue
Xue Bao(Yi Xue Ban),2017,42(9):1053-1057. Chinese.
Jo CH,Yoon KS,Lee JH,et al. Under-meniscal portal :an alterna-
tive portal for an easy access to the medial and lateral menisci[J].
Knee Surg Sports Traumatol Arthrosc,2009,17(11):1344-1346.
AN, AR AR, AFL DG B T A R R G VR T

[12]

[14]

[16]

W2 YA A 52 AR LT ] R I 45, 2017,30(4) : 36837 1.
DONG LD,BING CJ,LI JL,et al. Effects of creating a tunnel
through intercondylar fossa under arthroscopy for the treatment of
complex tears at the medial meniscus posterior horn[] ]. Zhongguo
Gu Shang/China J Orthop Trauma,2017,30(4):368-371. Chi-
nese with abstract in English.

B, SRIBA B/, A AR A B I SC T AN IR AE R BT
PN RS ff I8 AR R RERTLT]. T B IE R, 2017,29(3)
58-59.

ZENG B,WU XD,HUANG XG,et al. Application of lumbar sup-
position-assisted knee valgus under arthroscopy in repairing poste-
rior horn of medial meniscus tears[J ]. Zhong Yi Zheng Gu,2017,
29(3) :58-59. Chinese.

Claret G,Montafiana J , Rios J, et al. The effect of percutaneous re-
lease of the medial collateral ligament in arthroscopic medial
meniscectomy on functional outcome/[ J ]. Knee,2016,23(2) :251-
255.

Roussignol X,Gauthe R,Rahali S,et al. Opening the medial
tibiofemoral compartment by pie - crusting the superficial medial
collateral ligament at its tibial insertion : a cadaver study[J ]. Orthop
Traumatol Surg Res,2015,101(5) :529-533.

Javidan P,Ahmed M,Kaar SG. Arthroscopic release of the deep
medial collateral ligament to assist in exposure of the medial
tibiofemoral compartment [J]. Arthrosc Tech,2014,3 (6):699 -
701.

Schein A ,Matcuk G, Patel D, et al. Structure and function, injury,
pathology ,and treatment of the medial collateral ligament of the
knee[J]. Emerg Radiol ,2012,19(6) :489-498.

TH sk AEAL. I R B R A R TE P 2 B B G TR
s R TLT L. o E A SRR 2% 5, 2016, 16(2) : 177-180.
DING M,ZHANG CL. Application of medial collateral ligament
release technique in knee arthroscopic surgery for medial
tibiofemoral compartment tightness[J ]. Zhongguo Wei Chuang Wai
Ke Za Zhi,2016,16(2) : 177-180. Chinese.

(s H 1 :2020-04-05 4% 3C it - 2217



