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(EE] B8 &R 5 8 R (medial patellofemoral ligament reconstruction, MPFLR) A % 1 4%
5 #% v K (tibial tuberosity transfer, TTT) 5 ¥t MPFLR 36 57 AS [6) % ‘B 4% 77 — ¥ %= 14 (tibial tuberosity-trochlear
groove, TT-TG) I B & & PERRB A B (I IR 532897 280, W TTT W FARIEAE, FiE WIBPEG A 2018
AE1H —2024 4 1 H A b 1 7 fdt e 4R 141 0 08 G = o HIS S e DX WAy A9 52 Ok M e i I 7 S8 3 154 91, e AR =43 S B g
MPFLR 4190 #i) 5 MPFLR+TTT 41 (64 i), 34 R TT-TG B 43 4 15~20 mm . 20~25 mm #1>25 mm 3
N . RJGBEVFE D 24, R A Kujala, Lysholm 1 [ Br & 5¢ 75 SCHk Z= 51 2 (International Knee Documentation
Committee,, IKDC) 3 M| ¢ 47 3T 4k 2 22 374k B OG5 T B , 9L 32 A4 1t 3% (visual analogue scale, VAS) PT£f 9% i 72
BE I TT-TG BB BH 44 (patellar tilt angle, PTA) il 1 i & ff (patellar congruence angle ,PCA) , 31t 5%
FARRM K I RAE R AN . SR TERAEBNS h, B MPFLR 25 MPFLR+TTT 4 AR J5 Kujala, Lysholm ,
IKDC Fl VAS 43 A K PTA Hl PCA S8 AT B 3 ik 35 (P<0.05) , {HARFTFIAJT 2 245 1547 L8 22 T LG it &
X (P>0.05), H3h MPFLR 41 5 MPFLR+TTT 41 F AR K WA (5.56 % vs. 4.69 %) Fl I & HE K A % (3.33% ws.
6.250) LB 22 R R G ¥ M X (P>0.05) . WA 8w, TT-TG % 4 15~25 mm B}, 2 4l R J§ Kujala,
Lysholm . IKDC 1 VAS ¥ 43 L & PTA Il PCA It #% 22 5 T 4t it % B X (P>>0.05) ; TT-TG §E & > 25 mm B},
MPFLR+TTT 2 A5 i R T 583 23 A RO A2 9 00 300 T 5 MPFLR ZH(P<<0.05). #5118 X T TT-TGHE

B 15~25 mm 1 & R IR B B RS R 2 4EBE DT S MPFLR 5 MPFLR BE G TTT iR97 AT 3R 45 AL H R

U B R M AR 297 G AE TT-TG FE RS > 25 mm 19 & % 1 , MPFLRECA TTT MYl IR B B8 W05 5 5 JIO0 057 47 IR 54
A F M MPFLR . ABFSE4E RS TT-TG W B > 25 mm 895 & Vg B0 8 % bl 2 A TTT LKA
T 14 6 R R0 AR AR A 58 4536 32 B0 5 T K b B AR BR A 6 55 22 o0 VI RE PR BB AL BRI 9 30— 2D B0 E .
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Outcomes of two surgical techniques for recurrent patellar dislocation stratified by TT-TG distance
ZHANG He, LI Jiang-tao, ILAN Zhi-heng, ZHANG Zhao-jun, JAO Yong-qiang, HAN Shou-jiang”
(First Department of Joint Medicine, Handan Branch of Fengfeng General Hospital,

North China Medical Health Group, Hebei Province ,Handan 056000, China)

[Abstract] Objective To compare the clinical and radiological outcomes of medial patellofemoral ligament
reconstruction (MPFLR) combined with tibial tuberosity transfer (TTT) versus MPFLR alone in patients with
recurrent patellar dislocation (RPD) stratified by different tibial tuberosity-trochlear groove (TT-TG) distances, and
to clarify the surgical indication for TTT. Methods A total of 154 patients with RPD treated at the Handan Branch of
Fengfeng General Hospital, North China Medical Health Group, from January 2018 to January 2024 were
retrospectively enrolled. They were divided into an MPFLR alone group (z=90) and an MPFLR-+TTT group (n=
64) according to the surgical procedure, and further stratified into three subgroups based on preoperative TT-TG

distance: 15—20 mm, 20—25 mm, and >25 mm. All patients were followed up for at least 2 years postoperatively.
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Knee function was assessed using the Kujala, Lysholm, and International Knee Documentation Committee (IKDC)
subjective knee evaluation scores. Pain was evaluated with the visual analogue scale (VAS). Radiological parameters
including TT-TG distance, patellar tilt angle (PTA), and patellar congruence angle (PCA) were measured. Surgical
failure and complications were also recorded. Results In the overall cohort, both MPFLR alone group and MPFLR+
TTT group showed significant improvements in postoperative Kujala, Lysholm, IKDC, and VAS scores, as well as
in PTA and PCA compared with preoperative values (all P<Z0.05), but there were no significant differences between
the two groups before and after surgery (all P=>0.05). The failure rate (5.56% wvs. 4.69%) and complication
rate (3.33% ws. 6.25%) did not differ significantly between the MPFLR alone group and the MPFLR+TTT
group (both P>>0.05). Subgroup analysis revealed that for patients with TT-TG distances of 15—25 mm, there were
no significant differences between the two groups in postoperative Kujala, Lysholm, IKDC, VAS, PTA, or PCA (all
P>>0.05). However, in the subgroup with TT-TG >25 mm, the MPFLR+TTT group demonstrated significantly
better postoperative clinical functional scores and patellofemoral alignment than the MPFLR alone group (all P<<
For patients with RPD and a TT-TG distance of 15—25 mm, MPFLR alone and MPFLR

combined with TTT yield comparable and good clinical and radiological outcomes at 2-year follow-up. In patients with

0.05). Conclusion

TT-TG >25 mm, MPFLR+TTT provides superior clinical functional improvement and patellofemoral alignment
correction compared with MPFLR alone. These findings suggest that TTT may be considered in patients with a TT -
TG distance >25 mm to achieve better clinical outcomes. However, owing to the retrospective design and

single-center sample, the conclusions warrant further validation in multicenter, prospective randomized controlled
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trials.
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ARG, AMUSSBECREMWIE R RERES . 8
Sl AR S ERTAC R, 38 T 1 R ROC T O A,
S B 3 B R OGRS N R
4 — ¥ % 94 (tibial tuberosity-trochlear groove,
TT-TG) 8 4 2 5 7 bl 7 7 22 A9 7 1k fE 1 P
RZ—, SUUERKE T 4k, BAmRKRCT B
Shfaw kY, BHar, BRE4WEMAR (dbial
tuberosity transfer, TTT) J2%FIE TT-TG i & 14
KA FEARI, (HZAR K HE 7 3 5 P00 5 S5 B 47
HOo# AR
reconstruction, MPFLR) /47 TT-TG I & 5 KX
(8 52 R P i v B0 6 RR 3 T I DR 7 R4S A7 AE A
WS T £ W, MPFLREES TTT 5 5l
MPFLR BARJGI7 TG 5k 25 5, o 75 @403 i
MF AR T — Loy O M FEA RO AL, K
MPFLR K& TTT nf o 36 f e 5G40 1 4, il A
BTN Sy, BT ARBE R, MAMFRLS A
—HWERE AR R, HPhXBRNEZ 7T
TT-TG B WFARBME M AL —, HASCH "
T AR FAEE B 15~25 mm. H b, K
TT-TGHE#HAT VA Z, WAEANETREET
MPFLRHEE TTT Wl K72, RAHENFAR
RSB L. AR ETELEMPFLRES TTT 5
Bl MPFLR YA YT AR TT-TG ¥ B 19 52 & M

(medial patellofemoral  ligament

patellar dislocation; tibial tuberosity-trochlear groove distance; medial patellofemoral ligament
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1 ARSI

1.1 — PR B 5 A 2018 4F 1 H —2024 4
1T AE AR L B2 o7 £ B 45 11 e e 5 I e IS 6 e X 42 52
T ARIGTT 05 & PR B A B 5 154 91 1Y 9 T %
Bo PIASRUE: O KA 2SN ; OTT-
TGHE>15 mm; @#ZH M MPFLR 8 MPFLR
KA TTTIHIT; OBFBEENY; OREZEDHE
Vi 24F, H AR KOG IREE 76 3% . HERRbrifE: @
Je KRS BB B A O [ i 42 a7 Il 28 A
FARIWGIT, W EIE AR | IR E 45 I b 0 R
AR o 25 e R W R s OB IR B (BR
AR R ) s @R REE T AL, OB
BEfE G105 s s © B O & (Kellgren-
Lawrence 77 =34 ; @K Ui Edadtk . EW
Uy O 1B 1Y 231 9 R P AT A R AR ME R 154 41
R A LA, K 8 H 5 5 MPFLR 40 (90
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FED), BEARR TT-TGH B EAHEHE D M3
A H: 15 mm<TT-TG i & <20 mm. 20
mm<TT-TG #f & <25 mm fl TT-TG & >25
mm AR T R B R R, AR
AR L UREE SR RN R A

AW 5% 28 A2 b 2 7 4 AT e 0 IR o 4 B A A
Z oot o (HEESCS . 2022A10), A
SRS YV [R) 5 0128 28 A R0 TRl 2 15 .

1.2 Jrik

121 FAREBAME A TFARYMFE LR FE
4 1o A 9 I I 58 A ot S T TR O T I A A i
PR RO Y B A B, A TR A R R AR B W R
B WA, RO IE 30 N WS B I8 s
Wb, JF AL PR OGP AE T HEAT Ui R AR R R B
BoE R E R o R OR BT B AL W )2 A
i (computed tomography, CT) iz 45 5 H &) B2
HEEWTNBER, R TT-TG & IEE 10~
12 mm, [F] A ™ A& e ik BE O IF o 50 2 B IR B 46
WEH, TPEREPREIEMA R, EH2HBER
4.5 mm, KB IE 0 R BT IR AT [E 2 Rl A
B,

K RN A A T UL 4T MPFLR . LI
XFT, 3 v PAAT B F IR BB, 3 i R B 58 B R
ARGEH 2 Y T DABE UL P 0 e % 4900 5 LR i
FEA . T Y I WU WA 23 S B9 A s A7 40 300 4%
G, EmiT & T RSO, RE KRS EiE
¥ 2 BEOE B0 D900 85 IR B0 A ) . R B il
1l 1l X £k 1% M2 BR Schottle fif ) br 250K 8 5 A7 1,
B 00 5 B P9 00 R i R oAk P oD T
AbEPE IR SR, REAEYIEERT, EXRTEAEMT
T 0~90 " B 9 3l J il W OC W5 AT SR PEVEAL O
VERS A W ik D1 B sl B /AN AR A, TG
Je 1 30 " AR S Ak )R, 4 Y TR U R
v #F BN B B IE R AT e BT R T B E o
TR R 43 32 A I 43 ) ik A BB AL B R, & DL
AT W A S TR T 58 A E o TR S8 RCET, IR
o A i RIS B I L OGN I Bl B R A A%
BLAG O o A5 B Bl 1] D HE B8 5 B I A0 S 454 5k
W S B T A2 0, SO A 0 RS 3 LR
HAE S SR, AT AN SRR P AR . B
Bl EZ2fEs BT lem, FEES W ET
Lem, WPEEESMUZIN I UITF, PR R KN SR
Y, DIfRE WIS S BRI L B N I ER Al
5K Y A R 2 A
1.22 ARJFHRE A &E RS RSB XA

T LAGRA I E O AR R T 5L O R e Sk UL
JIUNGR R R 4G = U 2, (2 i TR TR LA 0 e R A
X T Z oM MPELR 89 8805, AR A T2 8 i g
KT 4 2l i 2 2= e il 60 °, I AE IR S 2 A AE
AT DI RE R MR s RS A JH, RO IE 8
a2 90 °, I RFEBR R, EafE
738 R 6, MKWz M= 120", X T
%% MPFLREEG TTT W&, RIS 765 2 iF
W, R 8 A iF LBk S Hk AT 58 4 i Al
JEM R . RIG6 A, HEFBRCHIEHE. T
JRCHIL s B e B Ao PRI 2 AE R, AT B AR H
KA wIAEIEE),

1.2.3 I REAG  fEARRT SRR 2 4F i 247 I R
PEAL o f# ] Kujala 943 . Lysholm 3 43 #1 & Fr i 56
5 k& 51 & (International Knee Documentation
Committee, IKDC) == W B 5 15 PE Ak 2 2 PF A i
KATIhEE, MM £ (visual analogue scale,
VAS) TPASKR R . BEUT I e S B T R
W RN JF i AR B o W TR R IBE O R
UL T8 OfEBAE R, RIERKET
Jet A IS ok B R R e W R AR, IR & IR IR
R s Bk AN OEERAE &, B
TE R G 16 s b i i 3 BCR W 420 1) A0 0 3 1
o, aE UL A AR B AR A I AT IR AL . O R
AR BAYE,  BIFE B OC T I Hth 29 30 “Bs 9% 3 1) S 7%
BEIELRHEV R NRESONRE,; ©F WS
Aka, WEE A RTE H WG 3 80E 3 b A7 78 U1 1
P AR A2k, HRgEmilzs5ia
o A T AR R A0 4] 5 4l 2 44 %19 b FHES
Ui S PP AL S AR E RN, B LR —Ba 2 i ik
WA, R Ak B Clavien-Dindo 3 & IE 43 %% & 4t
BARFIFRIER 7 AR E S EEWE . REIFK
hEELHE O TR ARGy . R e 4efk . B
TR AL R 52 G B0 . TE T TR b R AR
I8 30 . IR R FE L PR R . HER A
G W F AR B Y] I KOAE LK B A IR
i, EEIFREEERET R ERE . 848
HLOEYT . W EF AR Y DI & DL KN A
P

1.2.4 ZAREVEAG A B R R 5 BT %
KN CTRfr, HRAFARER A TT-TGHE .
B WAHA  (patellar tilt angle, PTA) 8B4
ffi (patellar congruence angle, PCA) (1), TT-
TG FF 875 W 4210 d5c IR A )2 10 8 i 4515 3 o 1/3
JEHE S CT KR L, 55 55 W 42 98 e ik Al
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HREESTT RO AR E T RE R RRIER N EL,
PIIELR M BE B B TT-TGHE R "', PTAE LK
Bl R KBRS R R R E LR e/
PCAZE L0t 4298 1 1 0 245 5 8 i 2230 42 Y i
R R A T T A T OGRS
B AER CT AR M, BT A7 CT AR U B 1 4 1
BERT, ZSBMIRWT S FARY . KX
TT-TGr ). Vi HF2WkKRER, 24K
AL FE T BT 22 52 (R i R 4 Al . 2 R BRI R 2
BAETFAR MU LR OISR R, SN T RA

W58 47 412 % 5 IR IR . T A 18 W 4
V=g AN o2 = R LUt QU+ 2o 7 NS B
(B B 3 A Jm , Horh 144 B Rk X 4 d 5 AR 3k AT —
WEM, TG WEEN S, Bditada
N AH X Z& %t (intraclass correlation coefficient,
ICC) VAL it A S5 2 S 8000 W48 & N WL %6 3 (]
AIEEPE, ICCAE>0. 8 7l i AT S R AF . 1R
S R R WL E R ICC 0.835~0. 942, W
2 H Z Y ICC 0.814~0.931, % W1 o] %
R4f

B1 HEFIEMGIER

A.TT-TGHEE# ;B.PTA;C. PCA

Figure 1 Radiologic assessment parameters

1.3 Git0rik N SPSS 21 0 Ge i 8 A 43
Bl o i %ORHE PR T Shapiro-Wilk 1E Z5 14 46 56 A
Levene J7 22 S5 PR K 40 o A7 & IE 2 0 A Bl &2 J7 22
FPER IR POR L s Ko, HOBCR M SL AR A £
g A BC X A 5 o THRCBER LB R (D0 KR,
PO R A 0, 45 2 B8t b ok TR RAGL 56
P<0.05 R &5 A 528 Lo

2 £ R

2.1 ¥t MPFLR 41 f1 MPFLR+TTT £ fiy 3t &
PRl ph MPFLR 40 90 ), MPFLR+TTT 41
646, 2L TT-TGHEE WA B &R ZRA50T
R (P=0.035), 241PE0 . 4F I . IR EFR AL
BeH WAL kA B, M. RET TT-TG BB & .
Caton-Deschamps $8 £ . AMll 3 3577 A it . 1
EFEEAREMEFTHMILEES LR IT¥E
X (P>0.05), WFKI1,

2.2 ¥l MPFLR 41 fil MPFLR+TTT £ % A& BA
G BT 2L 3

2.2.1 it MPFLR 41 f1 MPFLR+TTT 41 Ifi K

iR 5 R, gk MPFLR 41 f1
MPFLR+TTT 4 KR J5 B # Kujala, Lysholm,
IKDCH¥ B ETHE, VASIEY B BRI, 2534
Gt E X (P<0.05), 24 AHAIA G Kujala,
Lysholm. IKDC #l VAS ¥ 45 b4 22 5 4 o g1t 2
BX (P>0.05, WgR2, RJFEEUIIIE, X Urf
BBE 1Y TR e W N I A gE A AT ok S T .
Bt MPFLR 2H 3t 5 6 88 5 i TR K, Ho 3
IR Fizshh EMgEE AR, 2EFRIGTE
REARZE s 200 R A fe B AL, AR|T TT-TG BE
¥1>25 mm, #2811 T ARG MPFLR+TTT
A AL 34 s BT R R W, b 2 (5 SR B k2 B
hEMEE AR, 2FETRIBITESGE; 164
BE WAL, NDejour DA AL E AR, HEZH
BFAR, M MPFLR4 FARKIBEN5.56% (5/
90>, MPFLR+TTTHI N 4.69% (3/64), 24F
RRMF L2 F LG8 L (y*=0.057, P=
0.811>, Wb, A7 74 2 I B IR R AE, 2
R R R T R E . H 0 MPFLR 20 3 ] |
MPFLR+TTT 40 2 ] £ 35 AR J5 5407 5 90 ¢ 35 f3
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Table 1 Comparison of baseline characteristics between the MPFLR alone group and the MPFLR+TTT group
o % I i, 200 AR (LR DAL A B
o Be (x+s,%) (r+s,kg/m") (F+s, WHO
Ml MPFLR 41 90 31(34.44) 59(65.56) 22.84+3.33 22.55+3.77 5.4942.40
MPFLR+TTT 41 64 19(29.69) 45(70.31) 23.68+4.57 23.21+£3.71 6.20+2.27
Y2/ t/ Z 1l 0.386 1.324 1.072 1.827
PH 0.534 0.187 0.285 0.070
15 % 530 (oK, 26) AHFTT-TGHE Caton-ﬁDeschamps A 32 FFE B
2= i (+s,mm) R (GED) (1%, %)
Mgl MPFLR 41 90 52(57.78) 38(42.22) 22.474+4.91 1.11£0.17 28(31.11)
MPFLR+TTT 21 64 35(54.69) 29(45.31) 24.5944.99 1.14+0.19 17(26.56)
Y/ t/Z 18 0.145 1.620 0.915 0.374
PH 0.703 0.105 0.362 0.541
) MEREAR L %)
2 531 1%
Jc A B C D
Hl MPFLR 41 90 5(5.56) 29(32.22) 24(26.67) 17(18.89) 15(16.66)
MPFLR+TTT 41 64 3(4.68) 18(28.13) 23(35.94) 12(18.75) 8(12.50)
Y/t Z 1l 1.748
PH 0.782
] TT-TG B0 55 W21 R85 Bk (B4, 5)
20 5 1511 % - -
15 mm<<TT-TG<<20 mm 20 mm<<TT-TG<25 mm TT-TG>25mm
Ll MPFLR 41 90 39(43.34) 30(33.33) 21(23.33)
MPFLR+TTT 41 64 16(25.00) 23(35.94) 25(39.06)
Y2/t Z 14 6.692
P 0.035

W, gagfbuksh E AR, BT ARG 4HNKE E
WIGEE; MPFLR+TTTHA 20 £ & MR
TR . 28 IR A B 25 W Sy $ B T 4 R
SERIT IR . RJE 3R NAEAR 28 . St MPFLR 40

MK I K RE B Ak 3.33% (3/90), MPFLR+
TTT R 6.25% (4/64), 241 MikIf R oiE Kk H %
2R IG I FE X (¢°=0.733, P=0.392),

R2 B MPFLRAFMMPFLR+TTT Al KL REER
Table 2 Comparison of clinical outcomes between the MPFLR alone group and the MPFLR+TTT group

(r+s,5)
. Kujala Lysholm IKDC VAS
20 51 1% — - — - — - — -
PN VN PN VN N VN N VN
Huph MPFLR 40 90  55.545.9 83.5+7.7" 51.1+54 85.246.7° 48.24+6.1 82.8+7.3° 3.62+£1.94  1.73£1.59
MPFLR+TTT 41 64  54.446.7 84.5+6.0" 51.046.9 86.64+6.8° 48.1+6.5 84.3+£55  3.77+£1.90 1.63+1.26°
1l 1.159 0.845 0.143 1.255 0.025 1.409 0.456 0.845
P{H 0.248 0.411 0.886 0.211 0.980 0.161 0.649 0.400

"PAE<C0. 05 5 AR HL R (RS 245 55

222 it MPFLR 4 fil MPFLR+TTT 4 # %
SRR SRETH A, H MPFLR 41 Al
MPFLR+TTT 4 K J5 PTA f1 PCA ¥ i % 0 3% ,
MPFLR+TTTH ARG TT-TG & 8 & 46/, 2
SAE G X (P<0.05); MPFLR+TTT 41
ARG TT-TGEE&/NT R MPFLRA, 2R A4
P B X (P<<0.05), 24 RAiMAJE PTA
PCA 2 7R L & it % B X (P>0.05 , I Jh

MPFLR AR AT A ARG TT-TG & 2% L4512
B (P>0.05), W#ES3,

2.3 FT TT-TG &40 2/ 4 MPFLR 4 il
MPFLR+TTT HJ5 3% b

2.3.1 BT TT-TGHEE 24 WAL R 51 L
BOESNTT-TGHEMILA ST, 5AKRHH
W, #oph MPFLR 40 #1 MPFLR+TTT 4 B # AR5
if 9 Kujala, Lysholm. IKDC ¥ & # JH 5, VAS
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Table 3 Comparison of radiological outcomes between the MPFLR alone group and the MPFLR+TTT group

(rts)
TT-TG IE# (mm) PTAC PCAC(®

) il%K .- - _— — - —
A HE N N N A N

Hoplt MPFLR 40 90 22.5+4.9 22.1+4.8 26.4+6.4 12.34+4.8" 28.547.0 8.1+7.6"

MPFLR+TTT 4 64 24.6+5.0 11.34+0.7" 27.6+6.8 11.043.9" 28.846.2 7.34+6.0°
Al 2.619 17.912 1.116 1.784 0.276 0.713
PE 0.010 <<0.001 0.266 0.076 0.783 0.477

"PAE<C0. 05 5 AR b (At 4655

WA B ERIL, 2558 X (P<0.05);
£ 15 mm<<TT-TG & <20 mm 1 20 mm<<TT-
TG ¥ B <25 mm W4 #, AR§Aj M ARG H
MPFLR 41 F1 MPFLR+TTT % # Kujala,
Lysholm. IKDC Fl VAS i1:4y 2 R ¥ L G it % &
X (P>0.05); 78 TT-TG i >25 mm .41+,

AR, gt MPFLR 40 Al MPFLR-+TTT 41 Y
Kujala, Lysholm., IKDC fil VAS ¥4y 22 % ¥ T 4t
it E X (P>0.05), REH, MPFLR+TTT
2l Kujala. Lysholm Fl IKDC 3433 I & & F fjm
MPFLR #, VAS 45 K T #.0 MPFLR 4,
ERAGIFE L (P<0.05), WLFE4,

F4 AEATT-TGHEEIFHAFPEMMPFLR AT MPFLR+TTT Al K45 R LR
Table 4 Comparison of clinical outcomes between the MPFLR alone group and the MPFLR+TTT group

in different TT-TG distance subgroups

(r£s,5)
Kujala Lysholm IKDC VAS
4151 1615 : N N 5
AT ENE] AT ENE] AT VNG ENil) AJE
15 mm<TT-TG i <20 mm
Bl MPFLR 4 39 56.7+6.8  86.846.3" 52.3+4.8 877455 49.246.1 854451 3.62+2.02 1.44+1.12°
MPFLR+TTTZ4 16 56.1+7.6  87.8%51" 53.1+6.4  88.6+6.9° 48.7+6.7  85.6+52" 375148 1.50+1.21°
i 0.327 0.574 0.511 0.434 0.263 0.174 0.241 0.150
P 0.745 0.568 0.612 0.666 0.793 0.862 0.811 0.881
20 mm<<TT-TG B <25 mm
uft MPFLR 21 30 55.944.2 85.1%6.3 51.6+58 874447 48.246.0 85.1%6.5  3.50=1.61 1.53%+1.42
MPFLR+TTT4 23 55.5%6.2 84.0%59 51.1+6.6 86.8+7.1" 487464 85.3%53  3.61+=1.70 1.43+1.24
Hl 0.318 0.602 0.255 0.376 0.284 0.142 0.238 0.253
P 0.752 0.550 0.799 0.709 0.777 0.887 0.813 0.802
TT-TGHE# > 25 mm
¥ifl MPFLR 21 21 52.845.7 75.346.1" 483452 774453 463461 747458  3.814227 2574160
MPFLR+TTT#4 25 52.246.1 82.8459" 495474 85246.1" 47.3£6.7 825456  3.924233 1.64+1.35
i 0.296 4.218 0.599 4.597 0.543 4.609 0.162 2.143
Pff 0.769 <£0.001 0.553 <£0.001 0.590 <£0.001 0.872 0.038

"PA{E<20. 05 5 ARHT L CHCAT (45 55D

232 T TT-TGHENEL VARG FERN
i £ TT-TGH BT ASHih, 5K
s, ¥t MPFLR 40 f1 MPFLR+TTT 4 R J5
PTA HIPCA ¥ 8B Z45 /N, MPFLR+TTT ARG
TT-TGHEERES /N, ERA%ITEENL (P<
0.05) ; £ 15 mm<<TT-TG E B <20 mm A
20 mm<<TT-TG I B <25 mm 41 ¥, & Jh
MPFLR 4 #1 MPFLR+TTT 41 i K 5 PTA Fl
PCA R LG IT#E L (¥JP>0.05; 7 TT-
TGHE >25 mm W4+, MPFLR+TTT 41 AR

JG PTA 1 PCA L8t MPFLR 4H/N, 2 S H %1t
FE Y (P<0.05), W35,

3 i i

AW FEWEIE, T TT-TGHEE R
15~25 mm 0 & K PEfe i B0 83, RJ5 24 V5
i #ft MPFLR 5 MPELR B4 TTT ¥R 97 7] 35758
FARL LB (I R S S AR 497 3L #E TT-TG
B >25 mm i EH, MPFLREES TTT B I K
Ty RE k3% 5 5 B 07 597 1 RO 1 T 5 MPFLR,
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Table 5 Comparison of radiographic outcomes between the MPFLR alone group and the MPFLR+TTT group

in different TT-TG distance subgroups

(Z*£s)
) TT-TG H# (mm) PTAC) PCA(")
41 51 1515 - .
ENil] ARG AR i ARG AR AT AR5
15 mm<<TT-TG <20 mm
gl MPFLR 21 39 17.7+£1.2 17.541.2 25.146.2 10.4+3.8 27.646.6 5.5%7.9"
MPFLR-+TTT 4 16 18.2+1.5 11.240.6% 26.347.3 10.9+4.5 27.147.2 6.1£7.4"
{8 1.220 20.500 0.612 0.385 0.259 0.270
P 0.228 <£0.001 0.543 0.702 0.797 0.788
20 mm<<TT-TG <25 mm
Bt MPFLR 41 30 23.641.2 23.34+1.3 26.646.0 11.84+3.97 28.27.7 7.44+6.7
MPFLR+TTT4H 23 23.3+1.6 11.240.5"7 27.1+6.3 10.343.4" 28.945.5 6.87.0"
tfE 0.761 41.512 0.243 1.427 0.387 0.311
P{H 0.450 <£0.001 0.809 0.160 0.700 0.757
TT-TG #E# > 25 mm
it MPFLR 41 21 29.74+1.7 29.04+1.8 28.347.0 16.6+5.17 30.546.7 14.3+3.9°
MPFLR+TTT 4l 25 29.941.9 11.540.8 28.846.9 1174417 29.746.2 8.6+3.7
HH 0.356 44171 0.260 3.579 0.389 4.960
P 0.723 <£0.001 0.796 0.001 0.699 <£0.001

"PAE<C0. 055 AR a7 H 4 (BT K56

E, TTTIHAEEH THA TT-TGHE B 1K1
BRMEBE AR E, £ TT-TGHE >25 mm iy
B BIS TTT LL3RAS B 4 A4 I TR 7 2%
AT, MPFLR & 8CHIGYT & A& Vg B B AL 1Y
FEARL, ARSI IIRE . AR
JI A KBS P R A I R b % A W] TT-TG B
B <15 mm B 7] 4 56 &% % 5 47 MPFLR, TT-
TG B & >15~20 mm B} i % JE B & & % 5 EF
AR, HXT TTT W FARBEME, 568 ARIE g —
bR, R AR RIS AD AR G Y s E A
H, A TTT I A RE N MPFLR 45 5 41 40 1 16 25
ST AT BB 3G N R J5 O A RE KR, RE K RE A S,
R FHAR S S AL > (R, g
AR TTT Ret8 W 35 e IR OGN Ty, s
BEIRIKRIIRE, BEIUT Z BB F R HA
TR TT-TG FE & s FHE 1Y 58 A2 78 W] 40 B
R 2 B ARYE TT-TG MR #4750 2
WL, WA AR AL T AR FEAE 1Y 5 22 I PRAN{H
AWFIE AR BN, ARG MU B 2 41 Kujala,
Lysholm } IKDC F W PF 43 B8R | 2 & 52 T+, H
TR I R AE KA R BAL, $R AR
WA A R e B R R A R RO T
A5 SRR . ERRARBAT T, 24 R 5 D REIE 4
FMGEREZ R XRIT¥E X, X555
FRgie—s >, KX FEHREHFmME, ®

M MPFLR A DL A 2 5 1 12l 2R T DU 52 I
KA fe. WAk — 4R, ETT-TGHEE
H15~25 mm I IR-E 45 AL B &, 24 RE
Ui e e /K AR, P08 0L Bl N B M 4T MPFLR
BT TT AR A5 0 A I R AR . M AE TT-TG B 5 >
25 mm [ Fh, MPFLRES TTT 4 AR5 3
REEr B W T MPFLR A, #ARBKS TTT
FoR 0] Oy TR R 45 AR R R O
AR IR PR 3K 28 o Kim %5 U2 ffF 58 M AR IE 52, MPFLR
B4 TTT 5 %M MPFLR 3497 TT-TG FE & K
15~25 mm &, I IR S, Jm AL B &2 AR .
Zhang % " BESE RS, 2 AR R DhEEPE> T E KR
ZRIGITFE L, NEWAETT-TGH N 15~
20 mm B9 B EHE HH AN AT TTT F R o Guevel
85 P Meta s brdg it BMEAFAE TT-TG BE B =20
mm, TTT 5 MPFLR Bt & )l F th & b 5 g0
MPFLR #7 & % 4h 35 &b . {H Franciozi % ' #f 58 i
iH, 7 TT-TG ¥ & & 17~20 mm i & &
MPFLR & TTT 72U e 17 70 5 5 B iz 8h 2 8
Jrm AR, ARG RIEATEE -,
REZ Z R R R 52, LG G O A g S s b IR &R
FAREARZS | BE T RAF KB ) 22 545

B EIE S R B R, RG24 PTAfPCA
R R mr R L R 2 R R S8 T AT O I
XA R . RS, 241K J5 PTA il PCA
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M IE AR B 25 S R i 2R i S, X 5 I IR 45 AR A
—H, RUEZHERE D, BT MPFLR BI Al A7
M IE ALK F BN ERE M S AR . A
SPMEEBL, 7 TT-TG B N 15~25 mm L H K,
2HARE PTARM PCAMIE; WA TT-TG M >
25 mm B FHH, MPFLREAS TTT AJ5 PTA
PCA & F X T ¥ MPFLR 4, X — % F# K,
R B 25 A Ak R R — o A, PRali R
HAFEEMUE LMY EFH LT, MKS
TTT Al BB HEERATT-TG B, &K
LRI XA R, HIFLL Y fe Ik 2 2 fhia &
(i ) 6 al . Kim 48 ' BFSE 4, MPFLREK A
TTT 55 MPFLR R J5 PTA fil PCA & 3 FE L,
A4l fE 2 % G248 L. Zhang %5 ™ WF 5T HiGH
2H ARG PTA FUE MU A P 5 0 B AL, A
ZRILGEIT#FE X, [UMPFLREES TTTH ARG
Qi . E FEAR .

AWFFAE AR TT-TG B E 432 A 5 5 41 1]
PR E R, HEEFERE T AR AKX 5
Ut A7 s B BIL TR 6 8 LE S LS () o A2 R e R G A
4 A% > ] 880 2 0 4 4 2K A 5 B P D 2 S i i AL TR
YEH, 5ol MPFLR {68 5 2 il Fed1 212 3, ]
TC A C AFAE 0 PRI RE . 2 TT-TG B
h15~25 mm B, fRE A DU SV M £, B
PR 25 e A A B, Rl MPFLR BJVe] K &2 i B
ERIBEEE . WS TT-TGHE >25 mm i, 2
B85k AN RS R T B B AL Y B
P, PR 4l 50 102l 20 o A 0 vk W) IK & O A R G
W s S 2, MPFLRBCA TTT A 7 B 5 1F
HYENL W SRAH S B, A K A i i
KX 122, MW ZE TT-TG & B K
A B AR I IR 5 R R R A R

TTT FARBER S —EFRE w7 TT-
TG B X — 5 b A& 5 1 R B . 1B b B — 4 %)
H, TT-TG MBI B8R F L I
BB A AR 2E R A,
TT-TG 3K AT RE R T 188 257 AMul Ak . 7 e
e SR WO R A AR S, R AR Bl R R B A
WTALEFH P, TT-TG I 2 0 I 45 8 d 2 i e
5 Je ot AR R RE R, A BB ORI TT-TG B8
BN P B SR TT-TGFE B 0 R R, 1T 4E
KA H TGN T 2R3 B4R bR DL ) 5
() S e i B 45 45 AN B, AR 2 Y — R A2 XA
FEES O RE T R e b SR L IRl
gEA — B T R Y M TT-TG/ 8 v i

A, 0 H RIS B Z X IX S 48 AR I IR 18 M A
FE A SC AR .

TEN R, TT-TCHEBIE N Y
Q548 bR, JC vk 4 T B i s B OGS A
12 R AE o S e R TGS 0 B ML 95 K £ Fh
BHEIEOHFEEN, BFBEREAR . #BHE
RN =R KR NN R i R 9 d
At FRNEH AR TTT M F AR RS
7 gy G 1 BB e B = g K B R E N )
wE T, BT MPFLR BC A TTT i & %5 IE B
W, BTN I e E A B, 23 X PR 45
R mEm Y T EEBELRFA
K (Dejour BHEI K DHD , W4 ML R HEFE AT
RO TR BB, T o e R G R E M O K
RFEBLAL R 2 B E RIS AL, % -
Bk A B2 E 451 B 7 R LYK &2 OE R IR B
JE A, TT-TG B K] i IR E 455 A &
HNEORRBNE R SR oM G IR 9 8, Zhang
S DO B RF S R SE TR R I B S R BT O TT -
TGH KB FHAT TTT RJ5WEEE D EAR, 28
TTT Jo kA %5 1 e i R 3 0k 3h (1 1 46 5 %
ST A= = R AR Sl NP A S N A
TT-TG BB X — B —F8 bR, 1 25 5 VAl A 1Y
ZRREfEGEE, HE MRS FRITE,
T 3R IRAF 5 AR B 0 RT3

AWFFRATHE— B BR k. e, ABFoE h E
oA 15, AR 3R R AR R e 1 P i I B
BLATEL, PRSI ABEREM AT . 2R, LR
N2 R, TT-TGHE . WELXEAN
K 43} Caton-Deschamps $5 #5155 ¢ 8 78 br | 34 i
AL, RATIIEEPE /> 22 R LG L. o,
A 5% 3 B A% A8 RD HE B A o T TR
ZHEE, IFRHAEASZESIE TT-TG X —
Bl R s As i, fF — e R B HIES T
U e TR D QR Bl s R B 7 RS (ENCI TR 5% 2 R A vt
A HEBR AR R AR B s, R Ok 7 T R PR BE AL
XF R I8 — B B E . 5, ARBESERE U R
T ARBSAE 2, 2 ARE3MH . 640 A &1
AE Y SR BE DT R, DY T g 2 FhoR A R
WS 2% 507 30E b, 20K 7E J5 200 R
WoEh FLISEE . 5=, PR RMAZHRIRE | ]
fE 5 H T Bl B S AR AR K A DL K iz B D) RE A
KR, R PEM AR R AR, HIU, iR
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