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Posteriorlateral inverted “L” shape versus reverse arc intermuscular

approach for posterolateral tibial plateau fracture
HAN Guo-hua, YIN De-chao, FU Kai-feng
First Division of Orthopedics Department, Zibo First Hospital, Zibo, Shandong 255200, China
Abstract: Objective To investigate the application and the effect of posterolateral inverted L-shaped and reverse arc
intermuscular approach in the treatment of posterolateral tibial plateau fractures. Methods A total of 70 patients with
posterolateral tibial plateau fractures were selected treated from June 2015 to June 2017. According to the random number
table method ,they were divided into observation group ( receiving reverse arc intermuscular approach,n =35) and control
group ( posterolateral inverted L-shaped approach,n =35). The perioperatiue conditions ( operation time, intraoperative
bleeding volume , postoperative drainage volume within 24 hours) and the follow-up status ( fracture healing time, total
weight-bearing time ,range of motion of knee joint, HSS knee joint score and complications) were compared between two
groups. tibiofemoral angle ( FTA), tibial plateau varus angle ( TPA) and lateral tibial retroversion angle (PA) were
compared between two groups immediately after operation,3 months and 1 year after operation. The quality of life was
evaluated by short form 36 health status questionnaire ( SF-36 ) scale and compared between two groups before and 1 year
after operation. Results The follow-up time was 13-16(14.23 +3. 14) months for all patients. There were no significant
differences in perioperative indicators ,fracture healing time , total weight-bearing time , knee range of motion, HSS score and
quality of life between two groups(all P >0.05). The surgical incision infection rate in observation group was lower slightly
than that in control group, but the difference was not statistically significant (0 vs 11.4% ,)(2 =2.39,P=0.122).
Conclusions For posterolateral tibial plateau fractures,the clinical effect of reverse arc intermuscular approach is similar
to posterolateral inverted L-shaped approach. The former is expected to benefit in reducing incision infection after
operation , but it remains to be further explored by enlarging the sample size whether it can achieve a statistically significant

decrease.

DOI. 10. 13429/]. cnki. cjer. 2019. 10. 020



FrE Il RBFST 2019 4510 H %5 32 545 10 ) Chinese Journal of Clinical Research,October 2019, Vol. 32, No. 10 1385

Key words: Posterolateral tibial plateau fracture; Posterolateral inverted L-shaped approach; Reverse arc intermuscular

approach; Fracture healing; Quality of life; Complication

RS BRI R B LR AT, R B4
JE MU I A/ BT I Y b A
2 Ji 7 N JFR B 6 T A2 2 M BRI ) g R TR k2
R — 2 T, T ELE R R R E 9 3T, Luo
SR PR IR G B BT I S AR RS, TR TR
GBI E B AR R A B R YT
AT EARIAIT . BhJE , Zhang 0 @i AT
BB TRURE SR AN AR 7 35 R R B & 5 S
BT 12 R A T v, R AR, DR
P R M AT L IR AR T, R T
SIS A B (3 i 350 5 07 AN 9 [ 5 , 14 22 WF 5
3 S AR TR A BRI AT i A S5
AMIEN LT A B2 H AT T TR AR, B2
PN AT g v B SR L A IR T 5 ok 46 R 10 4 2
IR A BRI 10 8%, T B R AR AR R Y,
AT RE LA IR T 3 Ik R N 5 4 R A P A L 2R
WEPE A AN T AR “ L T A W AT 4]
1 X B I AMUSE 5 547 2 52 , AR MR A
827540, BRI th A0 00 SUDLIE] B A%, 3% A
BT LA B Al b e A A
(Y AMIIR S & BT T T ARG . BB ZTA
ABSETENG RIS IZ 38 1 , RIS 5 MBI% ) O SUYLiE]
B A 64010 1 AR, 68 BT 20 D0 B 5 4 R 5% 240
{ELR LR 2 85 5 AMIIR B & B4 57 I 4
FHXTHRIME A I 57 XA 261 e 3B 110 00 UL i A
B FERE RO R ) O Bk 5 2 MR, B 2
J AMI B SITF ) 10 SULE] B A RS o (H 2, FIRTIE A L
Je AMI IR0 11 XSUULIE] B A% 5 5 M) LA
e LS BOARE , AT TR % WAl A BRIA ST 5 SMIE B
A BT RGHEAT AR, LAY TR MR - &
BT E AR T ARAR .

1 #ERERE

L1 e RFH REERBELE 2015 45 6 H % 2017 4F
6 HWa g 70 BilfE MR B V-G53 IrE & . Adkhs
e ARAT RS (X RIEMIAL R (CT P4 + =4 g
ST MRI K Ax ) |, kS Bl 5 AMI R 5-F- 65
1 A ¥R A A B T, HERRBRAE . TR BT
BFARL, T KB . RIERETLECERIE S
KWL (n =35) SXFMELH (n =35), WELLLE 16
1], Zc 19 5] ; A% 30 ~ 69 (45.86 £9.59) % %25 &
FARAFE 7 ~10(5.26 +1.35) d; 44 5 #5 % ( BMI)

19.56 ~34.15(25. 68 +2.34) kg/m’ ; H- 47 5L A . 3538
Fllt 19 6, #6405 10 5, @b A 7% 45 6 1] ; Schatzke
Ay 80 T 20 51 ; %Y 15 ] ; Tscherne % 2H 21 3
Yi5r25:0 g 16 i, 1 9% 12 f51],2 9.7 fil, XFHE4 5
18 5], #x 17 5] ; 445 28 ~70(46. 12 9. 48) % 5 %453
ZEFARBIME 5 ~10(5.36 +1.42) d; BMI 20. 11 ~
34.22(26.87 £2.47) kg/m’ ; 547 J5 A« 22 38 55 5 15
17 151, #5405 11 451, i i BA Y& 4% 7 191 ; Schatzke 435 ; 11
RU21 5] T #Y 14 5] ; Tscherne B L4544 325 : 0 4%
17 51,1 9% 13 51,2 9% 5 5] T3 4 B8 8 W DR e Ll
ZR GBS (P ¥ >0.05) , AUFRMABE
)26 28 VIS ) S LA o PR B e P S DR S b

L2 RargE4&  BMIHARFTT X L .CT {5l + =
e AR TR EITES  RE T ARITE .. RETERH
BT 6w B T R IR K SRR I , I 2] B
BRI , Bk & A B R ) 2R A AE, B AR A
TEARE IR |, 2R TR R B 45 5 A7 U1 52 A N
FEAR

1.3 FARAE A BT Ik TS s B bR 1
4 BYJRRIE, R0 A TR AR FRFL 1k it 4, TR REMEEPRAAAS
(1) % BELH R H S AMI L L7 ABR ™ U1 0 2ok F
MEHEYVIOME SN, KELHR 10 ~12 em, KF
VI FF 6 T8 1 vh i, VRS TR ) A B A, SR 5 1)
A2y 90° fa el R, I HE R WILAMIN Sk Ah 2 9N ) 428
fifl o BIEMRE], 3RAS RAFOLER AR an & B B Bk
WK ARG BB g, [RIRHAR 3 B 4 1 Ol Ji s/
U T I AR SCEE M 7 o (2) ISR < >R H
B SUYLIE] B A%, SR e 4o LIl 1, 4 1 T 4R
FIE ML 7 em &b, 5% — 3k WIURT 2% 5 1T 20
TREHRAL WA S R 5 AT R BRI, DA
OBV O Se it JHE BNk J5 7, W HE 5 A2 ) T A
—HYH, K28 em, SMU KB K 2415 em,
B 27 R A P AR B, nT gy 1, JE Ah
UBE] R i I B /T =R VA I SR LN AR S g -2 e
FR &P IE Ol B £ 5/ I “ T JE A 2 £ 4
78 o PR H AR S A B S AN — 1A B
PR FITEYT O 55 B0 1A o M 1R v gl
TR+

L4 REaBEMEE  FrA G AR L
2 A, AT AR S A i Bl 46 s LA TR i
IR KRFRE o ARJE5E 2 RO B R ) R THE
g shiz sk, KRG 4 ~6 A nE, %a



1386 Hr [ I RFST 2019 4F 10 H 55 32 %45 10 ] Chinese Journal of Clinical Research , October 2019, Vol. 32, No. 10

B HL A IS TS T 1 37 38 5 R R Il ) S 45 2
o P B E WD, BEATIRAR K A, B BT 4
SRS IEMINL X ZEf , b2 AT CT HiihiG 4

L5 gdsr (1) BPARBINE O A AR
B R i RS 24 h gl iE bR, (2) BETT
A BT )10 3% B A A i 1) 58 4 B F IS
TE] s AU BE V5 I T R0 11 5G4 3 2l s [l (ROM, i -
i) R HALL R RSB B2 BE (HSS) B ST PR P
BECATIIRE. HSS PR AL DI fE 1 2hiis
Bl L7 e MR e e S 4 AR RE T 6 AN I 9 43
100 73, 73 8ok g, R WG TRt ir . B i@ s
SE S 2 SRR TG M TS 6 2l Jeh g MR 5 X 2k
P N AT AR, A7 3 SR e s R
BEAAT AT 3 min, FF T 30 5 FELEMEE 2 JA &
P AL WL 9 56 1 R R B Pl & if e, X
LT IEMIAL 7 B R B (FTA) IR E-F B W
BfA (TPA) FSMIUAE & 5 B (PA) (ULIEL 2) 5 HeAR
PIAEE AT Z AJS 3 S H ARG 1 4R FTA |
TPA PA FE#. (3) HEAPHAL I E ARAT AR S 1 4Ry
PETE T R SF-36 R PP AR I B i 1% R R
A 36 AL A, 3 8 ST 4 L. A BEHLAE
(PF) AFEHLAE (PF) ARSI (BP) \— B HER b
(GH) . — A IR DL (GH) 2 TIRE(SF) (AE2 )
AE(SF) KT HiEERE (MH) , & MERE T 73 100 73, 70
R N A TG BB o (4) 185 K LB R
ARJE I RAE - AAH T U e M2 S AE L

BRELR EAAEE SCAARFENZ] X 28 5C1T
IEMA B R TN A B =2 mm TPA =95°5; PA=
159, V-5 B 08 SO AR 5 BV 20 e Je B D i) X
A Z 18] G N A 22 > 3 mm 5 1) XA )R
>5°,

1.6 %itZ 4o N SPSS 21. 0 GEit 4% Bl
TG T TR x £5 FRoR, AR B[] 45
P B3R o 52 0t 7 2 0 T, ARSI B T it bR FH
SNK-q 556 5 THECH L LIS BUR & 4y 23RN, L] L
BRAXY KR, M 1<T <5 BTRIEY KB, P<
0.05 J2: 7 HAG IR L,

2 5 R

2.1 MmaERFEFRAMELks MRARETFAR
AfTE] (123.41 +9.57) min, A i 1 2 (256. 54 +
47.98)ml, RJ5 24 h B H(114.57 £11.68)ml, M
S22 B T AR B A] (135.57 = 10.36) min, A 1 1fi
#(244.79 £50. 64) ml, R J5 24 h 5|3 5 (125.88 +
10.79) ml, POZH G AR 48 W6 A 22 S Y 0458
PR (P 1 >0.05),

2.2 WmARFRIGGHRIEARLE WA RERFY
RBETT , BT 3 100% 5 BE DT BF[E] 13 ~ 16 (14.23 =+
3.14) A H o FEARJS Bl 17 ) AN [R] Bsf o5, 79 26 A8 2 1
BT A IR 58 4 B F IR R) R DG  sh v L S
bRt 2R TG4 E X (P ¥ >0.05), W&,
2.3 MmAEFAARETRE WABEIRITHT PF,

9’

W las 1b: BIUMRSETIX
LRIEM AL 1e: FRYIOR
K 1d. les RHFTIL; 1£
lg: ARJF BB TXLIEM L
Fo
Bl BYE44% s Mg
BV 6 R I B RTUE X
JULTE] RN B T ARG



FrE Il RBFST 2019 4510 H %5 32 545 10 ) Chinese Journal of Clinical Research,October 2019, Vol. 32, No. 10 1387

SM PA
B AR
FTA I PA
s ERRE
BB

2 JEEAT X LRIEMIAL I FTA TPA (PA 7R 14

RP BP .GH VT SF RE MH /\/~4 4525 5% o 40
AR (P 3 >0.05) s RJE 1 AESIT /3 EGRTT
HIA WA (P 34 <0.05) . WAL EARE 1AEMA
[ 45 P Lh A 22 R E S22 B L (P 3 >0.05)
k2,

2.4 WHLLEF I R AR AR L ILE A
BENRT AR B 2B 05 S AAE N 2 Fa Bl
KO AN RIE . X IRA BB ARG U1 O 4 ), 2
SUERES < LTIy AR UK -S4 E 0 T N = IR R P
Yy S BB R 5 ) 1B S0 R4 AT BT AR
HES TG FE (0 vs 11.4% ,x° =2.39,P =
0.122) . XfHAZH 3 5] (RHT Schatzke 43I H
WA 2350 T ARS8 J& (11 JE (12 ] b £ 8 J 4 3K

®1 WABREABRBFHEERLEE (vzs)

Wi XTHRAL (n =35) ML (n =35) tfH PAE
B A (R 11.67 +2.34( 9.0~ 14.0) 11.14 +2.41( 9.0~ 15.0) 0.933 0. 354
SE4 I ] (J8) 18.75 +3.54( 14.0 ~ 26.0) 19.24 £3.61( 14.0~ 26.0) 0.573 0.568
fi1(°) 1.70 £0.40( 1.4~ 13.9) 1.80 £0.40( 1.4~ 14.2) 0. 342 0. 184
JE(°) 125.80 +8.10( 95.0 ~138.0) 126.70 £8.20( 97.0 ~135.0) 0. 462 0. 646
FTAC?)  AJEEPZ 175.50 £2.50(164. 8 ~180.2) 176.50 £2.40(165.7 ~178.7) 1.707 0. 092
RG34 H 178.50 +3.30(162.8 ~183.9) 176. 80 +3.40(163.7 ~184.9) 1.366 0. 101
RIG14F 178.80 £2.67(165.5 ~185.6) 179.10 £2.45(168.7 - 184.9) 0. 489 0. 626
TPA(°) Y NEEE 84.30 £2.70( 75.7 ~ 92.3) 85.40 +2.80( 76.8 ~ 91.1) 1.671 0. 099
RG34 H 84.50 +2.60( 77.2 ~ 91.9) 84.70 £2.60( 77.3 ~ 92.2) 0.322 0.749
KI5 14 84.60 £2.60( 77.8 ~ 92.2) 84.80+2.70( 77.8 ~ 92.6) 0.316 0.753
PA(®) N 8.20£2.90( 1.3~ 14.4) 7.80+3.10( 1.5~ 13.5) 0. 147 0. 884
RG34 A 8.10£2.80( 1.4~ 15.1) 7.90£3.20( 1.6~ 13.6) 0.278 0.782
RIG 14 8.20+3.10( 1.3~ 14.7) 7.90£2.90( 1.4~ 14.1) 0.418 0. 677
HSS 45 92.35 +3.43( 83.0~ 98.0) 93.43 +3.61( 84.0~ 98.0) 1.283 0.203
*2 WABREETREBLE (4.0xs) UEREAT 40.31% 1 BRGS0 R
SF-36 AHHEA (n =35) Mg (n =35) i A MIER DL S 1 T BB 2L B, S A 5 1 Y FE L
WL Yy . NN S
;TFN\ 48. 572”7 35 gz.tilizd 47.572”7. 35 82.7';}75;4i1“ ARAEE . U, — B & AR T A 2l i
RP 22.12+5.85  75.194.72*  23.17%5.87  75.08 =4.61° S e = kY I E T AT SR OSSR
BP 31.56£5.56  77.84+5.83°  32.69£5.54 77.73 +5.84° Wi , B —2E S BN B T R I 4% Fioie AR AL, |
b2 . +4. a . +4. a
W dnesn omeser  swess o | ERMMUBSCHHIRE . oy UL X
SF 50.85+6.83 84.1846.87"  51.27+6.91 84.07+6.77" TR AR ) A A7 O U e PN 1 O 1 A R e P Lk
RE 50.82£7.22  90.24 £5.66°  51.38£7.34  90.13 5.61° SRS S 4 5L T BE MR B, AO/OTA A
MH 70.98+7.71  80.28 £5.94*  71.22%7.69  80.17 «5. 86°

T SARGIRAT S, °P <0. 05,

V- B 2R WA JE 3 TP 2 B (KA Schatzke 371
IR MR 1 1), 2350 T ARG 9 J 10 Ji M 6
JEBF AR E ER, PTG E R EFEAR
MRCRFERAL B, 45 11T Ml 67 F, AR 40 Bl 5 45 2R At —
AR, KRBT S B F K B

3o #

I B B TR B I FP AR L AN e 4
gt a2 BT 1 68% , i IR HEE

Schatzker 73 RIHREE T2 B 3 SR 10— 4 B in (&R
1 X R, I, 2200 1 S AR TR K S 17 = A HE
BT CT AEE R R SRS, AN,
LERYTFEIER] T 18 B - B R B I A 22k,
SR RS TEE Y SN S 1 7 M LA 6 72 5 A7 D 1
S L TR T A P9 [ s B A el 2
FEBP- 3 5 R T R U R R PO B 2R I fi
FOL TR AT bR AR R R AR R L
PRAR )T AR SN 25 2 BT AT L (58 52 A7
Pk, AR AR R R4 2 1T DARRAIRR 28 | 1L 450 405 X
B0 S AMUME] L7 S A %22 JHE g LA Sk 1) P4 2 7



1388 I PRAFSE 2019 4F 10 H 55 32 45 10 1]

Chinese Journal of Clinical Research, October 2019, Vol. 32 ,No. 10

25 ) 2 EE AV, SR 5 52 60 I AN e, R F A1l
FAR RN B 7 2T [ E B PR — B A SR YT
WU RIS SE SRR SR AMIE < L7 A B I A
iz A R (R TE L BAE R AL B A,
o RAARTGYIA B2 JRIRFE , A58 00 B4 B AR 5
VI 4 B (11.4% ) o R itk , A5 22048 5 0
MULEI B A o LA - (1) 32O B AT 6 e ) Fep i
TRRGL MRALR R . CHEE RIRE 68, AR
FEAE T ZRA N O - T & A B b AR i it
(D] 11 3L T B R A R rp R AR A B S R
B, ARG U FURGE XU . (2) 1% A B8 2 7 TR
JEER LA IR AT, T30 BT 8 5% /D B i ik
Jign AN Rz 4 25 e Bl e e 5[] s S 30 AR 1 5 i e
SMUME]“ L7 T2 A S RIRE AN 55 /0, 982 b 28 0 0l 45 4
DX o 2 A BT L7855 2% R AT, S50 o A il A2 F
B BRGNP M EF TR R . (3) RE AR
AT PRI 8 A5 7 T AR A T LA (R AE AR i
Ve A AT DA B b Jgen R AR A . (E2 %
A A H R BRYE : (1) B R sh kAL T 185 5 i
Tr2y 4.8 em &b, AR JE A 2 25 BE 2N e A B 4E
fift, UGt B IR R s ik (2) AR P [ 9 i 38y
PRIME , 2 SUREIROAY 2 ™ 0, A 245 M 2, IR 40 5 TR o
(3)IZABEEBOLEZ TR D, AR v its 2kt S il 2 e
TRIES, 57 1k R A A IR AE . AT I A A B 1 1ot
R, SO SUNLIRT B A % 5 F s L7 9 AR
Ji BB V) R 3R PRI, 7EI7 R0 R AR 5 2
BE N R A TR B R RI 225, ARTE
ARV 6 i i 8w A S B, R AR
AR GE D, e 2 T s e ae &, X
AR, TR 5 2 B B o ) Pl B
AL, PR A B A A B AR 2L Ll 255 =3
A ZUmAL R T, 77 AR R R RRIRAE . AR S AR
5 | R R AR BURAY, R | EE 2 P [ ) S
H1EE o ABIFFER I BRI SUYLTE] B A AR AR
Ja VIR a H M oGt 2E 22 5, RN HERRFEA
RN R, AP E, ROTUESUILEIBRA HS
e b AT ABR A 5 AMIUE] L7 I A B i —Fh ek
R FERE T MU« L7 T A BT AR 2 1 [R] B A
EHYRAMZA I BT

g5 BIrR , JE AMURE - & B R SCTOE BUIL
[i) R B I R 5 5 AMIME] L7 T2 A B 97 %00 2
HIH 553 A, SRR FEAR S YT R 7 R A 5
TR U T B, AR KA i — DR 1)

% 30k

[1] Chen HW, Wang ZY, Li J, et al. Treatment of posterolateral tibial
plateau fractures through an extended anterolateral approach[ J].
China J Orthop Traumatol,2016,29(8) :752 -755.

Luo CF,Sun H,Zhang B, et al. Three-column fixation for complex
tibial plateau fractures[ J]. J Orthop Trauma,2010,24 (11):683
-692.

Zhang W, Luo CF,Putnis S, et al. Biomechanical analysis of four dif-
ferent fixations for the posterolateral shearing tibial plateau fracture
[J]. Knee,2012,19(2) :94 —98.

W /Nl TREE T AR SE R SMIUMEl LI AR 3.5 mm T JB 5%
BRI [ B VR TT Bl AN 7 B R T RO R [T ] P
52 TaEAMH R AR ,2017,31(7) :815 - 819.

ARG, EICER, E A, 55 SME MIEIOE D) 0 XUYLE] BRA B 6 57
R AMIE- S IR IE AT )]. R R4k, 2014,34(7) . 703
-708.

SRR, IR, ZE T, A 2 R AN R IIOE U0 BULI] B A
HRIT IR AMUNE BT G BT LT ] hEE E AR,
2016,30(9) :1076 - 1080.

Schatzker J, McBroom R, Bruce D. The tibial plateau fracture. The
Toronto experience 1968 — 1975 [ J]. Clin Orthop Relat Res, 1979
(138) :94 - 104.

Zhang P, Lian KJ,Luo DQ,et al. A combined approach for the treat-

(4]

(5]

(6]

ment of lateral and posterolateral tibial plateau fractures[ J]. Injury,
2016,47(10) :2326 -2330.

Anagnostopoulos F, Niakas D, Pappa E. Construct validation of the
Greek SF-36 Health Survey[ J]. Qual Life Res,2005,14(8) :1959
-65.

TUTEH, FfE G, 22418, 5. 2010 4R £ 2011 4F i = AR X 5
PEAR M XA NE B 2 B T A AT X Fe M [T ] i AR
ViB R ,2017,19(10) ;861 - 865.

ZEE B, FUEE X AL 2T & A T I T ARIR ST B KT AL
apr[I]. A S T Ak ,2017,32(12) 1305 - 1307.
Garner MR, Warner SJ, Lorich DG. Surgical approaches to posterolat-
eral tibial plateau fractures[ J]. J Knee Surg,2016,29(1) ;12 -20.
HOKEL, X k%, B, 55 IR AT 6 5 B T I 05 D0 A B 3
B[] g oMRRA2R5,2016,22(1) 3 -5,

Frosch K,Balcarek P, Walde T,et al. A new posterolateral approach

[10]

[11]

[12]

[13]

[14]
without fibula osteotomy for the treatment of tibial plateau fractures
[J].J Orthop Trauma,2010,24(8) :515 —520.

Patange Subba Rao SP,Lewis J,Haddad Z, et al. Three-column clas-
sification and Schatzker classification: a three-and two-dimensional
computed tomography characterisation and analysis of tibial plateau
fractures[ J ]. Eur J Orthop Surg Traumatol, 2014, 24 (7): 1263
-1270.

THEE R, B R, AF EOCTYE N AMIUMEN LR A B IR T
B R R TR LR LT ] AR 5 AR R
2015,8(4) :335 -338.

2R A, WA, XA , 2. TR LA Sk IURRIBR 5 A B — 136
SPNRESMINT- & B ARG V) RS BT BT [T ] E AR
e 271k ,2016,26 (17) 1137 - 140.

Wi EHEE.2018 -12 -12 {&EIHH#H:2019 -01 -25 44 . A5

[17]



