s 122 - CEWB 2 TREFHE ) 2026 4E55 47T B 2 ] EWMNWEERSEIRE

doi: 10.3969/j.issn.1674-1242.2026.02.025

VI EARENFTEIEM BB T BN AR EH AL ER T

Fm, AR 1
(M P EFGmER €454, Tdain 450000)

(FE] B GETUIITEABE N ET B ARIGYT R B T BT I PRI T RO AR G I B AE & AR 0L, WA TF ARy 3 fEE
Wt FiE RTINS REYLS AT I BT, 49 A 2023 4F 1 F 28 2024 48 6 JT A5 v BB 07390 B= B Mcya 1 116 1l i T B 4 i
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analogue scale, VAS) W43 it FHAK FXTIELL (P < 0.05) . ARJF 64~ H It IRFE V5 £ P8 B, WAL B Johner—Wruhs PF L K R
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The impact of open reduction and intramedullary nail fixation on
postoperative complications of tibial shaft fractures

LI Pengfei, HAO Bo

(Department of Traumatic Orthopedics, Zhengzhou Hospital of Traditional Chinese Medicine for
Bone and Joint Diseases, Zhengzhou 450000, Henan, China)

[ Abstract] Objective To explore the clinical efficacy and postoperative complication rates of open reduction and
intramedullary nail fixation for tibial shaft fractures, and to provide evidence-based evidence for optimizing the surgical plan. Methods
A prospective randomized controlled trial design was adopted. A total of 116 patients with tibial shaft fractures admitted from January
2023 to June 2024 were initially screened, and 80 patients were finally enrolled. They were randomly divided into control group
(receiving minimally invasive percutaneous plate internal fixation) and observation group (receiving intramedullary nail fixation), with 40
cases in each group. The study indicators included perioperative parameters, postoperative rehabilitation indicators, Johner-Wruhs
functional score at 6 months follow-up, and the occurrence of complications. Results The operation time of the observation group was
significantly longer than that of the control group (P < 0.05), the intraoperative blood loss was significantly less than that of the control
group (P < 0.05), the number of fluoroscopic examinations was significantly more than that of the control group (P < 0.05), and the time
for bone callus formation, the clinical fracture healing period, and the postoperative hospital stay were all significantly shorter than those
of the control group (all P < 0.05). The visual analogue scale (VAS) score at 3 days after surgery was significantly lower than that of the
control group (P < 0.05). The clinical follow-up data at 6 months after surgery showed that the excellent and good rate of Johner-Wruhs
score in the observation group was significantly higher than that in the control group (P < 0.05). There was a statistically significant
difference in the incidence of complications between the two groups (x> = 5.165, P = 0.023). Conclusion The intramedullary nail
fixation has significant advantages in promoting fracture healing and improving functional prognosis. Although there are technical
limitations such as prolonged operation time, its clinical value in reducing intraoperative trauma and optimizing the rehabilitation process
is worthy of promotion.
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BMI(¢=0.528,P=0.599) E 5 H (y* =0.417,P =
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21 MLARL 1] X 2R A5 HE LI 1,

R2 MAREFMKRTIEERILE (xts)

1] HRER  ETIERES ARIE3dVAS ARJEHER
- AffE (d) JA (d) oy (4r) B (d)
pUEZS:|
35.6+5.8 89.2+12.4 2.1+0.6 10.2+2.1
(n=40)
i HE 4]
XARAL 42.3+6.4 105.7+13.8 3.4+0.8 11.5+3.6
(n=40)
L 5.678 6.892 8.765 6.543
14 <0.001 <0.001 <0.001 <0.001

e VAS: PUSERIIPE S5

B FAMBEEG X &3
e AL BOAWXTERAL (G012 MM N ) B, o S,
30%, EWMEBIRETHI (AO/OTA 42-B1%L); KRJF34MHA XL
AR T X 1 AT, AR R R A R AR S BT I AR, T
BRI RS, @A HRETE, NEEY RS, WREH. C.
D AR (A5 BRUIIT S A AR B IRFLIR A 5SS BE N AT [T g ) IR
B, BEBE, 31%, EWMBEETHH (AO/OTA 42-A27);
ARG 34 XA 7™ B Y xt (7 X2 BAF, S BIE AT SORET 7 &
REE, Yo £E HES:, YT, kG IRa AR,
P R G812 E R M AT

2.3 MABERFMLRELR
A5 6 A~ H i PR BE s 80 2o, WA 4 /R E

Johner-Wruhs ¥F 70 L R R 8 & & T X | 4
(P<0.05)(F3),

R3 MWAHEEARE Johner-Wruhs S £ R R L%

] i S # UREE:S
B (B (%) ] LB (%) ] [#] (%) ] (%)
A4 21 (52.50) 17 (42.50) 2 (5.00) 38 (95.00)
(n=40)
popitskil
15 (37.50) 15 (37.50) 10 (25.00) 30 (75.00)
(n=40)
ba — — — 6.275
P — — — 0.012

TE: RRE = (RO + REIED /81%x100%.

24 FWHBEREHEZELR

Biti 17 19 T, UL 4 % A IR i o 14610 (2.50%) , %
TV 1491 (2.50%) , ToUREBIEGL B A% K
i 72 R AK, BT RAE KA #E N 5.00%(2/40) o Xf BRZ
KA FER AT A 3 1(7.50%) , RIS 2 41 (5.00%) ,
P[] 5 A SR AT A 201 2 191 (5.00% ), 7 e Skt 2 3
(5.00%) , I JHE K A %20 22.50%(9/40) o PRAHIT:
RIERERWBRER AR HFE XL (¥ =5.165,P=
0.023)(5£4),

R4 MABRERBHRELER

AL g o PR g
AR IEBEE gy ) ] O () ] R
(6] (%) ] (B (%) ]
WME A 0 1 1 0 2
(n=40) (0) (2.50) (2.50) (0) (5.00)
Xif iR 21 3 0 4 2 9
(n=40)  (7.50) (0) (10.00) (5.00)  (22.50)
X 5.165
P 0.023
3 g

BaTEIEmRRE LMK EEIEz
— AJFIER A A H AN SRS R MR 2R R
PoEFHEIB S, B R 1/3 B R A5 454 1
o, AL S AR IR S S kG o7 3, HAR 28 w5 3E
LR G AW F IR RIR 5 ) 2R A B AL
WAETER , BTG R WCERR o ARG N [ E
HRESEIAR AL BT R s i
R PN D e W ala ot D IADA i e R A7 R = T
B A BO B MR, i AE AR T AR
{14 ] EF 5 SR IR 8 O 47 Hr s Dl B 5, By AR B 45
(P i

FETF A 22 50 B ARS8 45 2 o s AR L AR
B8 H A 0T REZH S D 73.5 ml, iX — 25 R B



- 126 - WY 2g TR 2R ) 2026 4E56 47 4550 2 1)

EMHhFEERETRE

AR AR S AR . BENET B R AR S
AL BT 2 ~ 3 em A BRI IF LA BR o i ek 20
S, T AR B T R R A R AR
TR RS I AE W ) A S B kY RS
WLEE 4 TF A B[] 48 4 FL 78 A0 B i, {H i ) ]
A% B AR T O 0 I PN E TR A AR T
R LR . TR ] S 5 35 AL RO A B
TR ET H AOE AZA J5  1 T EESR 3 A B iR
HSEAR WA O o0 T 26 B B UER , R e R
PRI R A AN, 456 BO LRI AZ.O—LU
R (B AR 5 U W2 . BB It EAR J5
PRI AT BRI, T A6 N AT B AR B
o AW X AR R A A E o N 7 SRS N
Je PR AR AT 4 22 100) O [0, 388 e ek /0 3 4 2482 4
S AR R 2 R R

FEAR YK F6 b5 7 1T, WLEE ZH 1 i H B0 A ]
HIE 6.7 d, IIffi R A A B 18] 46 4 16.5 d, 3 B B[] gk 21>
42 d, ZS¥HAGIE L. BN o ER
T, Bfor i AR 5 R UM AR A B
T AR DO [ 2 1 AR I DR BE AT HE R T
5 T W7 i T2 8 AT 4 L PN P B sh R0, 7 S i
J 3 H R 200 ~ 500 pum, 33 F A B 0 AT TS 4K
BN R R AR KR - S HE AR E
S OE SV 1B =T} A S D < = I A |
S B AT 2R R ) 7, (EL T RE 0 B g0 T B P T Y
AV 5 N @A A edh g4l
ARJG 3 d VASPEA AR 1.3 43, 7] BE 1588 N 4T [ 5 it
B Rt B R S0 R R SO B B
AH G, IR 92 M oy BB A LI D R AR A 3 T
%l

LT Johner—Wruhs 7£4 R G X AR J5 6 4~ H Tiig
PR AZAE B0 B PEA 45 S o, SR 4 Ilf AT 3% . 35 1
F X BRI B %3k 95.00% , BH 5 i X HE 4, 25 5
HA GRS XA B8 N ET ) 2= Fa e 1
U, T L PR A 7 B M X T BE U S )
TRAE . B PVET AN TR IZ B S MU LA B 25 0, e g
R B0 ) 2 B OR AT 0 3 5 A 1 5 1 I i AL
S 5, AR Z BT R R RRBROC T i . %o A
3BITFG S 25, F2 B 5 R 5 7™ E A A1 B B AT AH
K, Horp 2 BRI 1B N 8 AT IR TR
Bt o SR AL AR 14 2 151 2 A mT PE 2 5], 1451 J

BUIRT, L B BTG B A2 B, o Hh G R A B ™
7], B S N AT HE AR e M AR

I R E KA VAL TR O AL % 0 1
b, ASBIFGE R P20 22 53 40 3 R A AR I e &
AR 5.00% , %F B4 =35 22.50% , 2 558 Gt
S X AT R B 2 61 5 N T SRR 2 46113 5
Al o [ 2 - 0 3 7 ) 4 v B A A 2 N A
Ko JREHT MR SR B < 4 mm, BIMR L H L
FRF,— H e S A A B 415 5 A
T AR 2 1T B AR B, 3 S0 S . BE PN ET
A B URAE 328 5 7 DR — AW B AT, s XU 1 R
R o X HRZH 3 1 SE 38 45, WS 4 T A i A
R, X S HE N ET ORI B AL S AR A 3 7 90
B SR G . AR 2 )3 R R, 19 T
S, AT RE S D) 1 s i R 2R 06 1 R V)
FUBYY 2 A2 Je A R SR 2 A4, 3R
HEVET AR S5 I RS AR X AT 45

AT SR B A B OIS A A B
LMV T 2 O RS B UE s RS R 3 B T 4
AYHE, AR B BRI 22 S L SE T B R b i
PR YR B TNty SHe 1 s ) 2 5 5 N5 B 47 9 125 R
Tl o A5 SCRRIE A R U S8 N T B IR T
BYTE I FE  JU IS T A7 RUME R R i B AT o
AT RIEA BRI T A v, PR Z PR e &2 A0 )
PEATEIRA K B

g5 b VIR E A BE AT 8 v i BT,
b P EE 5 AR R AL AR AR R i
AR A ST BB B R FRA T RORE KR
BT T PN [ o A s i) S 4 5 38 R T B
TR AN e S T IR = =1 )7 NI K2 5% 8

S 3k

[1] BEAUDOIN T, HASHIMI M, ALLEN A, et al. Demographic
differences in the surgical management of tibial shaft fractures: a
retrospective study[J]. Cureus, 2025, 17(2):78917.

[2] UPFILL-BROWN A, HWANG R, CLARKSON S, ef al. Rates
and timing of short-term complications following operative
treatment of tibial shaft fractures[J]. OTA Int, 2021, 4(4):e158.

[3] OMURZAKOV A, RAMPAM S, GONZALEZ M R, et al. What
is the incidence and non-union rate of radiation-associated
fractures? -A systematic review of the literature[J]. Radiother
Oncol, 2025, 202:110617.

[4] SHEN M, TEJWANI N. Open tibial shaft fracture fixation
strategies: intramedullary nailing, external fixation, and
plating[J]. OTA Int, 2024, 7(4 Suppl):e316.



(EW B TR HERE) 2026 415 47 1555 2 ]

EMhZFEFREIRE - 127 -

[5]

[6]

[7]

[8]

[9]

[10]

FRE, ¥, MLE, ¥
PAT B 2 K04 97 2 [T].
399.

KESHET D, BERNSTEIN M F. Open Reduction internal

fixation of femoral

TR F RAF I B T 7 I3
¥ E A, 2021, 34 (5): 394-

neck fracture-anterior approach[J]. J
Orthopaedic Trauma, 2020, 34(Suppl 2):S27-S28.

HOSSEINI H, HEYDARI S, DOMARI A A, et al. Comparison
of treatment results of femoral shaft fracture with two methods of
intramedullary nail (IMN) and plate[J]. BMC Surg, 2024, 24(1):
318.

R, Mg, D, F. M ALTEARME T TR
B EF G R ERARAZLRE A FEFH, 2022,
35 (6): 512-520.

BER, UG, Mo, F. RN BUS BB A BA R
BT BRAT B ARG SR AT AN B 69 Tl ) F AT AR AL AL 4g

M5 HAE[]]. P EAEA L E, 2024, 34 (10): 1038-
1046, 1060
RS ZEMAABR AR E RS AN B R KGR

(11]

[12]

[13]

[14]

[15]

BT R A U7 A FR P B E L SR, 2020,
20 (6): 147-148, 182.

ZHEE, 3k, AL HMALBRAFRETTEIRGEBEL R
TAARE B ESMI. A4 &, 2020, 22 (11): 819-
823.

FEM, 2HAE, AL, WKLS M NATA B E ST REIE
OB IR RO W RE AR &, 2020, 23 (1): 121-
124.

FHA. REAKNABZRSBRE TR ELERE AR
B K Hral]. FMEEFAL, 2024, 33 (19): 3549-
3552.

ZRR, myF, xAah, F.OFRE ke s s RRE
FHAS Tk AR WBRESFBE, 2023,
13 (8): 12655-12662.

BwOR, RWW, FRR, F. BETEIHANELALZHH
AT KRG B A0 e M Z 5 4], T EE L X% 54
&, 2024, 39 (10): 1083-1085.



