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Abstract

Objective: This study aims to compare the treatment outcomes involving precise positioning, reduc-
tion, and internal fixation using an anterior cruciate ligamentlocator under knee arthroscopy with tra-
ditional open reduction and internal fixation for the management of Schatzker II~V fractures of the tib-
ial plateau. Methods: Between June 2021 and June 2024, 60 patients with Schatzker II~V tibial plateau
fractures who underwent surgical treatment at Qingdao Municipal Hospital were randomly allocated
to the experimental and control groups, each consisting of 30 patients. The experimental group received
arthroscopic reduction and internal fixation (ARIF) with anterior cruciate ligament locator-assisted
window reduction, while the control group underwent conventional open reduction and internal fixa-
tion (ORIF). Perioperative conditions, recovery of knee joint function, and complications were com-
pared between the two groups. Results: All patients in both groups were followed up for 6~12 months,
with an average follow-up period of (10.1 + 3.6) months. The operation time, time to resume activity,
hospitalization duration, incision healing time, and fracture healing time in the experimental group
were significantly shorter than those in the control group, and the differences were statistically sig-
nificant (P < 0.05). The amount of bleeding and the number of fluoroscopy procedures in the experi-
mental group were significantly lower than those in the control group, and the differences were sta-
tistically significant (P < 0.05). The incision length in the experimental group was shorter than thatin
the control group, and the difference was statistically significant (P < 0.05). At six months post-opera-
tion, knee flexion and extension activity in the experimental group were significantly higher than those
in the control group, and the difference was statistically significant (P < 0.05). At 1-, 3-, and 6-month
post-operation, the VAS score for knee pain in the experimental group was significantly lower than
that in the control group, and the difference was statistically significant (P < 0.05). Six months post-
operation, the excellent and good rates of Rasmussen’s anatomical score for tibial fracture reduction
and Rasmussen’s knee joint function score for tibial condylar fracture in the experimental group were
significantly higher than those in the control group, and the differences were statistically significant
(P < 0.05). The incidence of wound infection, poor wound healing, and traumatic arthritis in the ex-
perimental group was significantly lower than that in the control group, and the difference was statis-
tically significant (P < 0.05). However, the difference was not statistically significant in the incidence of
joint stiffness between the two groups (P > 0.05). Conclusion: The clinical efficacy of arthroscopic an-
terior cruciate ligament locator-assisted window reduction and internal fixation is significantly su-
perior to that of traditional open reduction and internal fixation. This method offers the advantages
of minimal trauma, precise reduction and fixation, good recovery of joint function, and fewer
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complications, which is worthy of popularization and application in the clinic.
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1. 5|8

JRH 1 65 F A BB T ity ) iy S ORI THD, R MRS B A E [ 1] RE P S E e R
MW, SRR 1%, &5 FEREIH 5%~8%, 1 H B AR R T Lth[2]. X2 LK
KATAANG, B A RREE R AR eSS, A OEAY, vaESFEOCTANM. X
I A PEIRTT REEFE IR, AT E R O R E . RE-FEEITH, KE 1%~2%
Al RE2 SRR TR B ST BAE [3]. X TRRE-F a0 K7 iEE 20, MAEIRAR F K2
Schatzker 7328, H4H 43 NI~VIEL . H o fi Sy a1 /2 G5 T Y1 4T (Schatzker ), 5 B BEH N
AU ERLES 24 (Schatzker IV, 1Y) [2]. HET, BEF&HIERHAFREGT, EEERVIFFEANAFEEF
RBEVIFECGTEE, QMAHROK, FB R IR+ a8, BEFRYIF )5tk w4 B ik
AT EREAL, X0 T REF R E T EAE I T FARMER, FARTA T EE 0 T AR IR
ML — DRI, AL E, RGAEEE S RKEHSRE, YRGS I RRE[4] [5], IEF
K, RWEEMANATT RE T S BT ARG TR AE TR, 53T Bk G R E A AT . BT
] Py A = B 56 T R R B A B R/ U) LHEIT IR P S B TR BB 8 £ (6] [7] - BB & Schatzker
U~V R IV RGBS A/ G 3T, T NG FR BEAEXT /N, AT BE4M B~ n] BLREOG
I, ARS8 SR, RS R 5T B L OGB4 T R B
PIULEE, TR ER I IR E AR TT S S B D A A R AR T FAREAMIRIRE LR . S EREAR
R AN B T # RSB ER, SEURE P Ea I S MHEREM A . Fitk, A6
FIHET RATEE RGBT AL BV EAR, B B 58 W 8 AL RGUR B -1 & B 47 1 33 B 3B A AT kG
WAL, Fdad 5 R T B A G 7 T B AT B R AR i A S DU R B A, 5 arIYIT
AL 7 AT R R TT, XS PR BT RS 2 A AT T VS, BARI R

2. ENERE
2.1. —REEER

IEHCERBE 2021 4F 6 H~2024 4 6 AWIRISGRIRE-F &GS, AAME: O HEEREFEY
PrIfim L PRI X S8 ek CT $948 2R Schatzker I~VELRE & B H): @ ToMEe i ol H
MERATRI s @ RRAEHEELLEAE. FEbRbrdE: © HMARRPREFaE: © fERHARS
W5 PR B ARG (G B AR ER X SR B CT B MRI 048 8oR 5 BE U5 F % 0045 SR B 7 & B 97
@ FFHPEEYT BRI, ERREE . N 60 N, & EH RS BT 5 m p) ki F R
FoJa, BENL BCCI AR R, % 30 ), HAsLIGA B 17 61, otk 13 4, R 27~55 %, P
(38.7£8.8)%, ZMEMILH N 1~4d, FH(2.4£1.0)d, ZAGIRKE: sCEEI 13 6], mahyE 8 4,
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fiidh 6 %1, e 3 4, Schatzker ‘B8 1AL 10 7], 1IAY 12 4], IVEL S #, VAL 3 {5, xfRaZH A B4k
16 6, Lk 14 6], RN 2248 %, THI(37.8+8.0)%, ZHEMSHIA 1~3d, FHI(23+0.7)d,
AR AZEES 14 01, masEhYE 9 B, A 4 5, HE 3 B, Schatzker H T8 1AL 12 1, T11%Y
13 %, TVEY 3 4], VAL 2 f,

22. JBITAE

ANBt e T 88 R IR R S B AN e H 2 BB, Rk, o s DURM AR BT 2, # kA A H
FREEMEK, Ap R AR . BEARNE DR E J5 AT TR AHBH AT RATIR T X 2k CT f & Wi
PR FIRTMIERERE . A S E S A — ORI R 25 T RER AR BRI . T 8 TR i Al — i
FAEBRITE T 5E B
2.2.1. EWARAXDETIIRXEFEEMF[HNEMREEFA

FEE MR S UM, U R TR, AERRSCTTAMIE — KA 1 em MIDI L, R EE2 Hh2E 90
ARTIBL, PhPESRT I N AOAR I B 8 T AULEF TSI, BEATHE TR A . SR 5 R A4S 2 4h SR 3 A I
SMNTERZ) 5 cm BSIGED) I, W96 B TR . ARSI SIS N , 383 i S8 SCH1H7 Jl B R 107 25 (Arthrex
I SCE AL REAT k6 i E AL T BB AL, AE R T 5 RT 0 4.0 cm A ETT 2 x 2 em &, EILEE
LGNS SCW) s A R AL A AE B AT AR ST N 1A 1.5 mm 58 IRt Sl ik dEAT AR B AL, KB R
MM E T QTR IS, AL RE, DR E A B TE T AT ISR, B3 6 1 5 iR
BifLEE, BIARA RIFR4ES .

2.2.2. MRERAESTIAEMLABEFER
SR R G BUMEM, & IR0, ARG A A Rk E b . AT ST AN D) 1, KL
8~12 cmo BT REFIIF, VERBEGRIG A AR AN BT, IEE I N RS, KE i s aEE, e
s Y AR ML AT IS B, 7R A T 4.0 em A2 E T 2 x 2 em B E, FTETEIRE AL, FIHK
SO E BRI R AL, DA AR PIEN GBS A B B € S AL, BRI P, MilE
RE S, e v [T 2, BXAF S E R, SRBAE SRS LE e, BN E A RiF)R5% 5.
i BB ARG 24 /NN HPUAE R TR, RIG 48 NN ET #2403, RJ5 24 /NS B R —
iz B B VAT T X BB AT L) £ RS 7 E T e A AR
2.3. BEIATRI
RGBT R T2 BIGsSARE 505 R4, RIS 1 AL 3 H. 6 H&BEY 1k, a6 A
BEDT 1 K.
2.4. MEIEHR
2.4.1. iIBFBEFARE ., RbkmE. RPBIRE. VIOKE., TREZEE. FRAE. 108
&8, BirRanEE
BTG HERE: © BRI AN L ER, B EREs): @ X LA EREIrglk
AR, BT AR O B R NS AT A S _EAT RS 30 25, 4 3 min, WMEE2
BRI .
24.2. BRXBEMRANE
ARG ARJG 6 A8 FHEE F AR R A 23(SYNTEK, 360° HL T4 5 £ B R & 96 41 8 s 5615 0% 3
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2.4.3. BEIEE
AR~ RJE 1. 3+ 6 N HRHM BRI/ (visual analogue scale, VAS) VA, 15734 0~10 43, #5347
7 v ) B8 A B ] A

2.4.4. TTROEM

ARJG 6 > HKH Rasmussen I8 fif B & 1t EALAER ZVE5r, SR 18 7. fli: 185 R: 125 A: 6;
Z#: 0. Rasmussen BB BB ITIECTTINREE Sy, &40 30 48, fi: =27 485 R: 20~26 47 A]: 10~19
IFs % <9 [9]. VAR S A BOCTIIL R 2. R R 2R (%) = (TLrIFE + RABIE)/ SR BIE < 100%.

245, HERIE
RIEEZIR. MEM. X R CT B4, At BIMeMGERTI% . RTER, RN WZY) O
g f A A B

2.5. G EAE

KM SPSS 23.0 H AT Gt o M. IR BRI & IS, U x+s B8, JERM t ARt T A
A ELHE: T EBTRER A 2 AT AL EE L. BL P < 0.05 NERA SR L.

3. &R

W BE VIR RN 6~12 N H, “F3(10.1 £3.6000NH, LEHE K.
3.1. —fRIEAR TR

PRALBFAEFR . M 2R S2 M) B 4o B0 22 S W R AT AR (P > 0.05), 4N
1 PR

Table 1. Comparison of general data between the two groups

F 1. RARE—MRERER

b (Xj i”;g) ff iﬁfoﬂ) Gt P fti
ER(X£s, ) 37.8+8.0 38.7+8.8 t=-0.429 0.670
HER(B 2, Hl) 16/14 17/13 2 =0.067 0.795

ZHRA(X £s, K) 23+0.7 24+1.0 t=-0.614 0.542

A% J5 B (451 22 =0.496 0.920
L=/ 14 13
AL EA TR 9 8
Hii £t 4 6
He 3 3

HHTHRA 22=0.922 0.820
Schatzker II 12 10
Schatzker I1I 13 12
Schatzker IV 3 5
Schatzker V 2 3
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3.2. FREARGEHEFR

SEIG A TR ) . TGS A AEFERA) . P10 @a . B s ias s T Ea, ZrA
HYrt 2 E (P <0.05), SLEG AR A& ARHEIREE AL, 25 BA G5 5 (P <0.05),
SEIRAH YN O BRI, =R BEA SRR (P <0.05), WK 2 Fix.

Table 2. Comparison of surgery-related indicators between the two groups (X £5s)
2. MABEFAREREIREB(X+s)

5 1% FARKE AR ERRE DIOKE  NRES (ERE REE BWES
Y (min)  H(ml) ) (cm) W) @ ) IEd)

pagiteEi:l 30 105+20 321+37 42+06 145+25 38409 98+15 139+12 101.6+7.6

SEaG e 30 90+18 206+33 65+08 69+13 26+06 72+12 102+1.1 925+87
t{H 3.034 12.613 —-12.444 14.773 6.257 7.393 12.07 4319
P1E P<0.05 P<005 P<005 P<005 P<005 P<005 P<0.05 P<005

33. BXPBEDE
P B E AR TR S E G B P > 0.05), RJG 6 AN SZU6 A H AN i i 5 B 35 K %
M, ZRBEAgHE (P <0.05), WE3 iR,

Table 3. Comparison of preoperative and postoperative knee joint range of motion between the two groups (X £s)

3. MEBREARAL REEXTEMRENELEE(X1s)

- AR Y NER RS
ZH ) ik
THIE() JEREC) HIEC) JEREC)
pagiteEi:l 30 -5.1+0.8 71.2+12.5 45409 105.7+11.2
SEaG e 30 —5240.7 704 +11.0 2.0+0.7 1182 +10.7
t1{H 0.495 0.274 11.577 —4.398
P1{E 0.622 0.785 P <0.05 P <0.05

34. BXPHEREE
P BB AR ETIR TR VAS PP 4iit 2 R LR E (P> 0.05), AJF 1. 3. 6 NHLIRABTIE
S VAS P38/ TR, ZRAEFS IR (P <0.05), W 4 .

Table 4. Comparison of preoperative and postoperative knee joint VAS scores between the two groups (X £s)

4. FABERE REEXET VAS ESEE(X£s)
Mul B RATVAS(9r)  ARJEIAMHVAS(GY)  ARE3NHAVAS(Gr)  ARJE 670 H VAS (9))

X REZH 30 8.1+12 6.6+09 3.9+08 2.1£06
A 30 82+1.1 54+0.8 26+0.5 122+0.5
t 18 —0.457 5.712 7.402 6.262
P1H 0.649 P <0.05 P <0.05 P <0.05
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3.5. IEERFTEELE

ISR G 6 AN K Rasmussen [ A58 4T & LA 24 0F 40 A1 Rasmussen 21 B0 H HT IR 645
DIREIE A R E TR, Z R BH S5 (P <0.05), 4% 5. # 6 fimx.

Table 5. Comparison of excellent and good rates of anatomical reduction scores based on Rasmussen tibial fracture assessment
between the two groups

5% 5. FZHEE Rasmussen B E R FINEMMEEIFIES MR IR

45 1% ) R (1) A () Z (1) e R 2(%, n/N)
Xof HR2H 30 15 6 7 2 70.0% (21/30)
Seas i 30 18 10 2 0 93.3% (28/30)

1E 5.455

P1E 0.02

T LRE(%) = (LHPIE + REBIE)/SHBIE *x 100%.

Table 6. Comparison of excellent and good rates of knee joint function scores based on Rasmussen tibial condyle fracture assess-
ment between the two groups

%< 6. W4HEE Rasmussen R ERIBEINHEX TP EIFS M RELLR

451 115 (1) R (#1) AI(f5) Z () R #(%, wN)
X HEZH 30 13 7 8 2 66.7% (20/30)
SeER e 30 17 11 2 0 93.3% (28/30)
Vakl:! 6.667
P{d 0.01

e RRF(%) = (RHEIE + RIEIEY SmEIE x 100%.

3.6. HELE

IRV UG DI DA A R QIS R R RCT W R, ZR ARG E (P <0.05),
FRTMEE R ERNHTU B S5 (P > 0.05), 1& 7 fir.

Table 7. Comparison of postoperative complication rates between the two groups [cases (%)]

= 7. MEREREHLIELEELLE[H(%)]

25 11l gy ZlIEp st N5 BT R KIEH
o HEZH 30 7 (23.3%) 9 (30.0%) 8 (26.7%) 7 (23.3%)
SEERAH 30 1 (3.3%) 2 (6.7%) 2 (6.7%) 3 (10.0%)

E 5.192 5.455 4.32 1.92

P{H 0.023 0.02 0.038 0.166

4. SclutH ARG
4.1. SCH4EMARE 1
BHRIE, L2, 48 %, [ “HIBKATIMEPR . WENZI 4 N ABt. X RERABE T AR

DOI: 10.12677/acm.2025.153735 1255 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.153735

R 5

PrvaL. K SPREE I (RRMAR S, BT 7 ORTTE N TR SO E AL A A B R AR N VR IT . R
AR 2 K, BT T SSTE Th AR R B S B, TR OSTTREE . RJE 1 AN A IR B AT,
RJE 3 MALELAEIEARS, T T e R B, HERIER, THABEE, 17 R B Rk
Jiio TENLE 1,

Figure 1. (A) Preoperative anteroposterior view of the right knee; (B) Preoperative lateral view of the right knee; (C) Postoperative
anteroposterior view of the right knee; (D) Postoperative lateral view of the right knee; (E) Intraoperative tibial plateau fracture
collapse before reduction; (F) Localization of the fracture collapse area using the anterior cruciate ligament locator to establish
a reduction channel; (G) Tibial plateau after intraoperative reduction; (H) Arthrex tibial locator for the anterior cruciate ligament;
(I) Application of the anterior cruciate ligament locator during surgery

E 1.(A) RBTARRIENL; (B) RBIARRMGL; (C) REAKRIEN; (D) REEREMAL; (E) RMEMFREFEEER
15h; (F) AT EMREMFITREEM, BYEMTE; (G) RPEMERETE; (H) Arthrex BIRXFFHEREE
fi2g; () RFBIRZXIEERTNA

4.2. SCIf¢R BBV 2
BEEEE, 5, 24 %, “HBERTTIMAE R TEEIZR 2 N NBE. X B AR E T
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SE YT IR 45 FRPAE M BB G, HEAT 1SRN BET AI A S RE L AR B AR B PN [ RE TR T
RIGHE 2 K, BEER TIRRTT IR REBIGM B A T2, PIRRpRRE. R)g 1 DA EED
7, RJa 3 MARETEeRs, T 7 RefEBRE, HERIEE, TASMEEDE, TEREHTH
W TR 2.

Figure 2. (A) Preoperative anteroposterior view of the right knee; (B) Preoperative lateral view of the right knee; (C) Preoper-
ative coronal CT view of the right knee; (D) Postoperative coronal CT view of the right knee; (E) Postoperative anteroposterior
view of the right knee; (F) Postoperative lateral view of the right knee; (G) Intraoperative tibial plateau fracture collapse before
reduction; (H) Localization of the fracture collapse area using the anterior cruciate ligament locator to establish a reduction
channel; (I) Tibial plateau after intraoperative reduction

B 2. (A) RETARIENL; (B) RETARMAL; (C) RETAR CT BIRAL; (D) KEER CT BRIL; (BE) KIEHRKIE
fir; (F) REAEBMEL; (G) RPEMFIREFEENSERE; (H) AIXEMFEMBEITIEMEIRA, ZIEMEE; ()

RpEERERE
5. Vit

JEE - B E TR QI KB Tz —, BRRATERZ AN SRR ) I T BB VE i AR T
Ae )X SRR AT & BT, HERRKRIVE H I A0 MAKAE sl fshs10]. 8- T &89
FKMEHRE, HIEKDBAHE Schatzker /3. AO/OTA 784, =40, &HRE & HITIMUER ABC
SREE]. RE-FEEITE TR AB, 67 ROCHARE R ORI 1T 8, IR IROCHTIN A1k, 4EHF
IRRATIIRRE , KRR R RARIIRE, I A G G D15 REFIZ I AOE R A E[12] [13]. HETIE &
B I Schatzker I~V R R B A2 K2 R MEGOT LT ARIGTT, 8 1T TSR IE I, R E
DTN %, R EUIWE AR E B, EROER M BHARE . [FN, RE T 6577 Rk
H LB, RAEMEREHEEA, A HEN 2~3 M0, Fka R, Bz, FR K, K5
DI AT AR, AR R, WRIr S, AR A T I A B SRR A, RO TR
BURBONINAE[14] SRATBURBN MIET IR E T G B ITER VIR, AR AR, W0 LR
Wi, FFEIABIFAREET IR, ARFaN, RIFEG KW REIFIOED, Doy THR
RIS YT A [15]0 WRATE A P T A5 AR AR s AR [ T 2 6 8 R THURR AT N BRI 75 170 5 S LUK T 13 153
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B DX 38, I by T3 AR SR 6 DX kA A B A A2 X0 S L R B TR Bt TR 3 B B T B
JR L FETRE R LI, B R AT ITIR R AL, A5 KR T4, LbEIEMAT 255 I X R AL,
R BN SERTT I R AL L, MEEHER AL, FRIRTARXERE, 485 TR, JR UM 2 F [ 16].

AW FEAERAT GBI T, S8 1L 158 W R AL de A v 8 (LR 4 0F = A, AERE) P ARG T IR T
AEITEIRE S, Al RIA T IROUIT R BB . S5 REIR, RATETA X W) E AL B AL BB A G
P KA NG R R 5 ST B N 1IN 7 el (21 IS o L1 N ) I B = R A LT S 7 O o T T T 2
T AR i FOR B R, Y TE/NP < 0.05) X T g 5 ST B AIERAE, b TR RIE,
SE (oL & HORE HE SE L8 G 7R P R R BB TR R AL, FRAR T FARMERE, b 7 eI, et 7R
FEE[17], RPEDREIIE, R 7B 24 A TR b 7RSS N RN & #E . ST
I RIRIT R AT G AT DR TR SR CAE IR PR N 2 4181, ERRAE ST B AR AL A2 1 21 4 B W
SR, FEGEH TR Y S SR A2 A0 W] e 22 S BUE T BT Hn i IR SR 0E A BB TR48, 3G B BRI R,
TE RN o ASHIT FEE 5 /T 52 X W 8 AL A 8 L IRPE L 73, EIRE T 6 NIt & 5, IR RER T
EAbE AT R HE IR AL, IR TFARBEGEI ORGSR, BEAR 7 FARMERE, J> PRI A, I A %4
AR, BT, ARJEIFFRIERD, fEERE AR R,

AW FEIRE 7R, AT AT A XN A R AL EARA UM G B R G shE. IXF RS BT
PIJTTAT o —RERATE O T AAT E A BRI B 1, [R5 Jf A AR ML kAT 75 B o e, X
— RS LI TR Y BRI ME R AT RE ;S8 AN RBR RS T G R MR A R, A
WRFCRIL, S5 B A S A A B AR AE Rasmussen &5 458 31 8 AL #5124 0F 43 Al Rasmussen [
RS E TR R DI RE VP 0 L R R B m TG TR, - e Ry £ R4, A R i
T MEEAT DO REBOR, IR BRI R TP AR AN E R, R R W R TR T BE A T RS T
fite [FIN, ABFFORIMKRTEARIE 1. 3+ 6 DNHBKTIER VAS P/ NFEGEFARAL, X IGIE 1 U
ER A

AWFRERER, RETEMMAR G OEEAR . VIS QIR RO ERBRT1E5
FARA, HERBAGUFE (P < 0.05), HaRRTTH N 158 X € L AL HR RE A I -7 6 &
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