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Abstract

Objective: To investigate the clinical efficacy of arthroscopic knee surgery combined with G-arm
fluoroscopy-assisted minimally invasive internal fixation in the treatment of Schatzker type I~III tib-
ial plateau fractures. Methods: A retrospective analysis was conducted on the clinical data of 68 pa-
tients with Schatzker type I~III tibial plateau fractures admitted to the Department of Orthopedics,
Chaoshan Hospital of The First Affiliated Hospital of Jinan University, between March 2022 and
March 2025. All patients were divided into the arthroscopy group (n = 34) and the conventional
open surgery group (n = 34) according to surgical approaches. The two groups were compared in
terms of incision length, intraoperative blood loss, operation duration, time to ambulation, incision
healing time, fracture healing time, and postoperative hospital stay. The Visual Analogue Scale (VAS)
was used to evaluate the degree of pain before operation and at 1, 3 and 14 days after operation.
The Rasmussen radiological score and Hospital for Special Surgery (HSS) knee score were adopted
to assess knee joint function and fracture reduction immediately after surgery and at 6 months post-
operatively. Results: The arthroscopy group was superior to the conventional open surgery group
in incision length, intraoperative blood loss, time to ambulation, incision healing time and postop-
erative hospital stay, with statistically significant differences (P < 0.05); there was no significant
between-group difference in fracture healing time (P > 0.05). No significant difference was found in
preoperative VAS scores between the two groups (P > 0.05); the VAS scores of the arthroscopy group
at 1, 3 and 14 days after operation were significantly lower than those of the conventional open sur-
gery group (P < 0.05). The arthroscopy group achieved better Rasmussen scores immediately after
surgery and at 6 months postoperatively, as well as higher HSS scores at 6 months postoperatively
compared with the conventional open surgery group (P < 0.05). Conclusion: For Schatzker type I~III
tibial plateau fractures, arthroscopic surgery combined with G-arm fluoroscopy-assisted minimally
invasive internal fixation has the advantages of less trauma, milder postoperative pain and faster
recovery of knee joint function compared with conventional open surgery. It can achieve accurate
reduction of the articular surface with satisfactory short-term clinical efficacy, which is worthy of
clinical popularization.
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MEERLEFE RN, R LT TR Egaii0i2]. B, KRaFa8driiEir s
%, 4 Y1IF 2 A7 N [E 2 R (open reduction and internal fixation, ORIF) & A8 SZHLE 3 4G R 2 A7 5 [ 5E
BAETFRAG R, REEMPAE. IFRERERBEEAL, AMTEERGEREHER3]. HEEZ
BN A R R SR B R AN SN Y, R O B A B B A 9 [ e S 2 s B T iRl Bl
Prtyayr b . R BBl T~ = AL N [E %€ R (arthroscopically assisted reduction and internal fixation, ARIF)
HABENMEMLE, FARYWEEW, TR ECEAL & 288 B R SO T e B 55, [A] I Ab 2
KATIRA, Xl E R EHIGT T ZRAAEER RE X [4]. A0, HATRTRTEMP T RS54
G U1 IF T ARAE Schatzker I~ B E 4 o BT LLBEIE, 22 9/ ARl BB 2 ) Bl = AR T8 b 5 B D e
REM R, R IG5 v 75 5 2 3 90 B FE R 2 o AW Fa s 49 %) b o A i 7, ok
WA B BNATT Schatzker I~ B IR &1 & & 4 B Im PR BT BARER DS 5004, ARG T 7
TR R LA o

2. #EREFE
2.1. ISERER

MRAEIANFHEERPRE, XF 2022 4F 3 H 2 2025 4 3 H BRI Ja 55— BE Bl B Be & FHISOA Y 68
BT 6 B3 B (N PR BORRZEAT [RIBUE 20 Hr o MR T AR5 300 AR 51 B (ARTF) 4L 1% 58 F- R (ORIF)
M, P FARY th R KA 26— B Be s g 7 B4 ) 48 B3 DR A SE Al

2.2. MANSHRIFE

IAFRAE: (1) Fr A BE DI WIE, RIEZRAA RNy Schatzker I~ RUJEH 1 G 5 4
(2) o/ FHOHITIREREAGERAL SR (3) T/ EATGI: (4) INARBOR e B BB R ANGTT 5k,
I MG R R

HeBrbrdE: (1) WENEE ST, TR P A E G2 LB EE: ) GIFLThRA 2™
HIEMPN, ANREM 2 PRI EE: 3) GIFME . thafilitd; 4) DUSHRELG . M EIARZhEE T
S JR RIJCTERC & AR Ja BEE K BT 1

2.3. 53k

2.3.1. FRG*®

HEPR I B RSN R, BB BN, AR KREAREE by, R EE, .

(1) ARIF ZH: LTSS AHRIEEIE, SRR, RIRE AR SRE . a8 X
B, SR E YT, A5 THEBTEITE, WP EALE T, BTN KPR O MR R AT
A E R S5 N I O B E R IR R R, BN BRRAT B . BRSO eI
e EHTE, G B HLEMA BN, W50 IRET e N2 O MRET, AT PRSI . B H W SR IRET 2
A2 L R B B AL DL RHESE T WS AT AR DG s A3, 4 ARG 7 T, B i ek
BB MR 5, 6F A IR AR, o — 4T A RDIBR ek aE A AR . 06 I8 X4 »
28 S RA ST AR 7E A WT S, AT P CARSEAR ;AT X R R, B A R AT A
. BEREE, BEEADI0, RE.

(2)ORIF H: FREICTAMUSLAMAT 10~15em JEYI O, BHELEILIHEIFIMIT G, 5 R
KA, IHHEA, A REHInE T E, G BHIEMALEHA Bl S5, HE I E NIRRT
e, FXGEILUEMEEHEERETRE, BEZ46010, RE.
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2.3.2. EIFEARAEE
RATFEER T IEMAL X £6A1 CT S, TIHM. B0, PUBHEEXHEAE, RurH M E 2
ARGk HRATEREIZE), 85 B33 T i VUL WURI IR 28 L 5 2% 0 M 25K R i 24 ) 1 B R4 o i

2.3.3. TFfiERR

MEHHAYIOKE. R HigE. FARME. FRESIN . YO @EnE. g @annE, R
Jei AF BE i 8] & F- AR AH R FR An o IR AL DAL L F 73 (visual analogue scale, VAS)Xf ARAf. RJ5 1d, 3 d,
14 d BEPIFHEEFITIFS . RIFZ RJE 6 A H B KT 1% ) FE (range of motion, ROM) A& J 56 1 T
A ARJFIFRAE; WEIRIT R MRRTTIEBNEE DAL O & M 38 0FA s IRSGTTThRe L HSS 1145 /¢ Ras-
mussen P73 PEAT . DL Rasmussen P PEANIGIRIT 2, HA R 27~30 47, R 20~26 43, #] 10~19 77,
%<9 5.

2.4. GiHFEDH

NiH] SPSS 21.0 Gt B A AT b IES AT THEALE U X £5 FEATHIR, IFES AT ELERMA M
(P25, P75)EAT IR, ZH P ELEATICNS t A5G, PZELIA) ELABAT MO AEAS ¢ 4050, THEERIM n (%)%, A
A LUEUAT 2 K. 387K HE « 29 0.05.

3. 458
3.1. —fRER O

PRZH A — TRl T . TR B IR e TR, BE VIS R 6~18 AN H, PR I — M B Rk LR
ZSR TG R (P> 0.05).

3.2. FREXEIRIH

g FARAM, BT BRABEMYIKEE/INP <0.05), A HEEDP <0.05), RE{E
B RECEAE(P < 0.05), FIRIGSI (P < 0.05), AJG4EFEH AP < 0.05), & 9@ &H AP =
0.278), (HFARESEEH(P < 0.05) (WL 1).

Table 1. Comparison of perioperative related indexes between the two groups (X £ s )

1. MABEFAELIERRLEE (X +5)

PIOKE  RPimE  FARwE O NRES VIRES BiEs REMER
(cm) (ml) (min) B )(d) Bl (d) B ] () Bl (d)

ARIF#H 34 451+1.02 4625+14.80 78.45+12.32 2.12+0.78 7.23+1.15 12.54+2.53 535+1.62

4o B

ORIFZ41 34 12.08+2.13 152.34+31.25 6542+10.56 5.63+148 12.34+1.86 13.25+2.82 10.21+248
t1E - 18.72 17.90 4.68 12.24 13.63 1.09 9.57
P{E - <0.001 <0.001 <0.001 <0.001 <0.001 0.278 <0.001

A PEBRIFGIES N, Uy s Fons AR HBCRAMSAEA t K. K%RKHE « =0.05.

3.3. BHAIGERIT O R

ARG 6 NH, MALEHE Rasmussen P73 F1 HSS PE 3R 5 R % 2 42 =(P < 0.05), H G844
VR TG I, ZRrAg5it e X (E 2).
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Table 2. Comparison of postoperative functional efficacy between the two groups (x £ s )

2. FHBEARBIEETHLER (X £5)
2H 5 Gk A Ja Bl %] Rasmussen 143 AJG 6 > H Rasmussen FE4) AJa 6 > B HSS ¥4

ARIF 41 34 1652+ 1.24 27.24+192 89.47 +5.23

ORIF 41 34 15.18 +1.56 26.12 +2.35 85.68 + 6.14
t1H - 3.92 2.15 2.74
P{H - <0.001 0.035 0.008

vE: Rasmussen FE20# 47 30 4, HSS $F737 7 100 4. ZH ] LR S AEAR ¢ 1656 . R 36K a = 0.05.

3.4. & VAS ST

AR5 BT MEZI (] p ST BR 4 1) VAS P BB TR VI G P<0.001), FERMOAIFARIER
S I e R SRR g T B R A . RS S A S S R AT, [FIRE P<0.05. T AR 88 fE
B, HXTRHARMUCER SR, EwEFE R 3).

Table 3. Comparison of VAS pain scores between the two groups (x £ s )

3. MBBEERE VAS ESEER (X +5)

A 1% Nl RJg 1d RJE3d ARG 14d
ARIF 21 34 6.52+1.23 3.18+0.92° 2.12+0.73" 1.23+0.52°
ORIF 41 34 6.47 + 131 4.85+1.13" 3.54+0.95" 1.82+0.71*

t 14 - 0.16 6.69 6.92 3.91

P18 - 0.872 <0.001 <0.001 <0.001

H: HREARFHLE, "P<0.05 (ALXS t fude); 48] [FN S ECECR S REA t f50 . K3kt a = 0.05,

3.5. FRHLIES

AIRF 4R JE RAEBIGEFAT K 10, I RIERAERN 2.9%: ORIF AUAJF KA QIG5 % 2 41
YICRIRIE . B 1 B, JFRIE RN 8.8%. WIZLAE IR R 2 R S &
SU(P > 0.05). WL $yA HH I P L 2 A B B s S . AR 75 TR B R AR 4 T
AL,

4. +1ig

Schatzker I~ T - & BT 5 R 6 1TTHT, S AEAEBCR THIARIG . G D BE MRS R Bl Stk 45
VAT A M H A A I T RS, B BTG AEES] [6]. FARRGFRE FEBITNEETE, HZ%0H
(I7E TR v 4] TE JR 1 6 (0 2R 5, AR ST T 5 5e 58, TR 5 A BB > B 45 LA -
MAThAE RS . AL GevIIT o B & AN T RE MG LR, FRERS, FRURE AW L
BAB[7]. BEEIZENEE SRR R RN, BRI 1 e T B i B T TR DB SO 6T I8 &
PP I AR, 6T LLZE UL WA 6 0 0 5 SRR, [RDI A3 1 P 4 01 28 R s e 45
i, HEAIS], W E R,

AT AT R IR, FEBA TR 5045 Brh ARIF TR )42 ORIF 4LRS K, FRATHH7 T A LA
TERE, BRETEMBITAR, RS RIAEK, G TRE RS, . oA
SR, FUK, ARTF 16 X537 5 A7 8 5 10 R B EAT T 65 BREE, 3050 B 7 LI T2 B A JB 70
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AREE, WA T BARF AR . 2 ARIF HAEV K. RIS AR5 F B a5 FE F ARG E bR
LR ERTAEGIITFAP < 0.001), KEHEAD T MEBAIZORS . BEESIMA 4 FHEHIE
WRF LT 419 6] 535 (1) Meta 43 BT45 5 7% ARIF 41 Sanders 565 DhBEtE 2R 2% & T ORIF 41, R
P BE gk AR B k> o ARSI FAR NGRS R Bie, &) ZHERAL g, &SRR
PFRBIGRAR M E; TR AR AN N ORI 2RO AR E 5826, G BiEMR
RGMGESLR . ZAERIEEMRESNEEME, —FHSEGLI T “RBHRE" 5 “WEIANE" K15
—, MIRA Bjb T FEARBAES), AEEAREPE RS S T IR . Tay 59K &M Meta 7317
(I 15 TUWEAE 969 Bl R NMEH, ARIF fE N —FMnl 5 H AN FARERE, RIMELER & Empe s
i, IR RE R AR AT nT S Y A o

TEARJG IR H AT, AR RER ARIF ARG 1d. 3d. 14d £ VAS PW5r 3 B2 KT ORIF 41
(P<0.001). FAERSE[101RFFRIE 7 RAULE R, RSB HBITEIFARA VAS 1P BE R THARFARA, H
HSS 4> M1 Rasmussen 52145 0F 0 30 TAE G (P < 0.05). 110 F J3 11155 N5 R IRVAIT IS ARIF 4
A MIE CRP. IL-18+ TNF-a 55 ML AR BB R AR K T 5 280 N e bs AR, $RR S BB T AR B B
WU LT /)N

ASCRATBRAR G F AR RPE F BRI, X—ZR0r74, — 4, BT RO BE> T Rk
WIS VIR SR 4545, ARG RIEN TR 5—J7TH, R T PR AR R 17 R
RO HEY)H, M. W MEE R, REWARE 14 d ) VAS P28 CFERERmIEE, H
ARIF 4 4 T P IRGE, X SR B Be s R R O BRI S R ISR, X RHWT “ &
- Bl - RATHREE” X R FEEE B EEIGIKE . Evola Z5[ 1211 KRG L2AJRME H, ARIF $iARH B T48
FEAE e A PR J5 R S R

A )G B WAL 0 Bor, ARIF 2R 5 E1Z) Rasmussen ¥E B Z 0T ORIF 4H, HnEXRTEEM
T BRREIATIM RAREAE T . IX 1S T O B IR B OIS TR, AT IR AR ST IE SRR
P AR T HERAEE X, WORRET R FE T, [FINHE T[S O PR . ABEE 403 1121 A AR
BHCE . Cheng &5[13]#iE 1 92 BB &R B & HH % ARIF JRITH 2~15 FFKHIBE VT 45 1, 97.8% M)
i Rasmussen 528 F AR R, 96.7%H) 53 Rasmussen G RIEIARITL R, WFSET ARIF $iAREH
THABE G R AT R R FEEREVIR R ZE K, ARG 6 N AR, B4 Rasmussen ¥E435 HSS #4277 B
Bt E (P <0.05), HIFIER] TR MNINREKE K. & @a i (A A& W52 2 (P > 0.05), RKAMW
TR R B AR E 1 SR DR B M 4, {5 ARIF ZH7EREE SRR IR & I3, $R45 T This ik
ST X pp “RIRRAE, WA EE” WRHE, REIACERHIE R SMRH B S .

AR T: BRG] 4T, FEAREMX AR, H Schatzker IMTR 47 A £ 515 Y 45
PIFRE AN ISR, S m R R TP R EE, (R TR 8. KRR EI RATIEE 7,
BN KREA R . IEKBEVTI (], SRk D IRIE4518 . del Campo Z5[ 14/ SCERZHAR 7R i, ARIF fid )
T Schatzker INIVALE Fr, e 91 & Schatzker IV~VIRLE & AHEF T B1GTT, TR A2 IR A = 45
AIE RS 0 T AR ) ZE K R OG5k T BUCE W BT S5 10 . BE VI (R EE R TR 5 8, el s
RATREFITIAF RRE IV AL o BEAE, SRR S S &K, WARF RS FRIELR & G B #E
AAGREEER B . B AT AHCHTE S BN RIS 2= A IR, 2808 BYERT 78, UER SR fr e s ARIF
HESEThEEVEr L 2T ORIF %, AFFE 2 EiE RCT #t—H 50k

5. &hig
= FTR, STBIEDS G AN [ 521G T Schatzker I~ BB F & B4R, W& 28/ E AR,

DOI: 10.12677/acm.2026.1662249 538 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1662249

R 5

A PR S I R ARSI R ThRE R R, A s, A% MBI FARTE, £
TR TR G NAIE K T 5 N B R
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/M

BA

AT IRAF LR BE AR B & A AL

EHEWHE

N TR RITE (5 230926158235665).
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