H32E 5 16 4] T EBIEAMHE Vol.32,No.16
202448 H Orthopedic Journal of China Aug.2024

- PRI - F 3HK B
IR BT TR BRI S S R B 5

kiR, KE, WeF, X4, KTT, FAEK
(R R EERE, R 300211)

FEE: (B BRI 280 7040 H e IR B 3 0 B DAl B B s S e R Ak . [ F33& ] Itk 43 pr 2017
4E 1 H—2020 4 7 A K KEEBGAR 1 49 BIE & B 9T B E WIRRTOR, BE TS 2 FANEZ REIMEE AR, L HRKE
U7 eE, 24 GIREAT R ER AT/ eI IR, 25 BIRATINR (M4l . HAMABTFARY . bS5 E45%
B, [ER] FraBEIRAE R TR, WATAREE, JIOEKE . Ahdkims ., Rp@Sics. FHATERT . Ya@s
0L AEBERTIA] A E 2R ] 22 R TEGE R S (P>0.05) . BEVSRTRIESS (10.5+2.4) A, BERJGRHEHER, B
B VAS P4y B ROM., BREAJE-T5{H ROM ¥ F % (P<0.05), AHRASIRIG, PZLE] FRTehRm 22 8 o 112
Y (P>0.05), MRS ] 350 T HI2H [(198.8+36.4) d vs (315.7£51.8) d, P<0.001], PHZH[EIEHEERYCE | FEIrRm 2%
SBHGEIFE X (P>0.05). #ARET5H, WAL e G EBARSG R %) B3 e (P<0.05), AJ5 M4LE e B it
B (P<0.05), FEPRALET & BUALE- i m i i w8 0TI [0/ /22, (23/2/0) vs (13/11/0), P=0.002]. [Z5i® ] & #iWH
0 ) 2 A7 04 LR AR 22 4 M it M4 18 B BT BB AN e AR R, AR T AR

KB REEYT, SMEES, Wik

FESES: R683.42 XEFRERG: A MEHS: 1005-8478 (2024) 16-1448-07

Evaluation of bone callus stiffness for unilateral external fixator removal in the treatment of tibial fractures // ZHANG Hong—
liang, ZHANG Tao, LIU Jin—wei, LIU Zhao, ZHANG Ning—ning, WAN Chun—you. Tianjin Hospital, Tianjin 300211, China

Abstract: [Objective] To investigate the effectiveness of axial load—sharing ratio test in assessing the rigidity of callus of tibial frac-
tures for the removal of unilateral external fixator. [Methods] A retrospective study was conducted on 49 patients who were admitted to
Tianjin Hospital for tibial fractures from January 2017 to July 2020. All patients received unilateral external fixator within 2 weeks after in-
jury. According to random number table method, axial load sharing ratio was measured in 24 patients (the tested group), while not tested in
other 25 patients (the routine group). The perioperative, follow—up and imaging data of the two groups were compared. [Results| All patients
in both groups had the treatment completed successfully, without significant differences in operation time, total incision length, intraopera-
tive blood loss, intraoperative fluoroscopy times, walking time, incision healing, hospital stay, and adjustment time of external fixator be-
tween the two groups (P>0.05). With time of follow—up period lasted for (10.5+2.4) months on an average, the VAS score, knee flexion—ex-
tension rang of motion (ROM) and ankle plantar flexion—dorsal extension ROM significantly improved in both groups (P<0.05), which were
not statistically significant between the two groups at any time points accordingly (P>0.05). However, the time interval bearing the external
frame in the tested group was significantly less than that in the routine group [(198.8+36.4) days vs (315.7+£51.8) days, P<0.001], whereas
there were no significant differences in adverse events, such as incidence of pin infection and refracture between the two groups (P>0.05).
As for imaging, the tibial alignment significantly improved in both groups after frame adjustment compared with that immediately after oper-
ation (P<0.05), while the quality of callus formation in both groups gradually improved over time (P<0.05). However, the routine group had
significantly better the quality of callus on images than the tested group at the time of frame removal [excellent/good/poor, (23/2/0) vs (13/11/
0), P=0.002]. [Conclusion]| Regular application of axial load sharing ratio test can safely and timely guide the removal of unilateral external
fixator for tibial fracture, and the effect is safe and reliable.
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Table 1. Comparison of preoperative general data between the

two groups
- MR B P
(n=24) (n=25)
S (5, T ) 39.7+13.6  42.7+12.8 0.598
PR (191, B/4x) 19/5 22/3 0.403
BMI (kg/m’, X +s) 22.8+4.3 223+4.3 0.682

W ZE TR (h, % +s)
50 (1, Z2147) 11/13 12/13 0.882

110.4+91.2  144.0+105.6 0.384

AO/OTA 4351 (], A1/A2/B1) 11/6/7 12/8/5 0.635
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PR IBOEREIR A PRI, R UMEM, I
i, AAMEREEIEERITMAEN, Ehi)5 C
TR X RHLEL, WE =g 1 Tl
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I B4 R AL AR BB IR A TR 245 3 M, i
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SELRREERTIRIS, B Taylor 3248905301 e v [ 2 4
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FIRIERIE (B 1) o BB FIRERE L, f0E T
B PR A A B A 1 (& 1d) o X TR il
M, s e B E A ) 200 30, 40 kg, 430
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1L AR MR o Bl 287 04 Eb= (f AR 3 -
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Table 2. Comparison of clinical data between the two groups

- Wik WA o
(n=24) (n=25)
FARBFE (min, % +s) 49.3x19.2  53.9+17.5 0.391
YIOEKE (cm, x +s) 8.1+4.1 7.5£3.5 0.581
AR M3 (ml, 7 +5) 67.5+50.8  59.0+47.5 0.548
ARAFEREL (IR, % +5) 6.9+3.2 8.3+2.8 0.107
FHRATERTE] (d, % +s) 39.4+9.4  40.1x11.0 0.811
YIngs (@l Hizm) 21/3/0 23/2/0 0.612
{EBERTE] (d, % +5) 10.7+7.3 11.0+8.5 0.870
AR (d, % +s) 198.8+36.4  315.7x51.8  <0.001
AINE TE AL ] (d, & +s) 4.3+3.9 4.4+4.1 0.954
ETIEE (1] (%)] 2(8.3) 4 (16.0) 0.432
PR SE H-EIT (61 (%)) 0 1 (4.0) 0.332
VAS W41 (43, & +3)
KRG 1A 2.8+1.4 2.6x1.4 0.787
et 1.5£1.0 1.3+0.9 0.424
R 0.7+0.7 0.9+0.8 0.313
P <0.001 <0.001
JEEJEfH ROM (°, % +s)
Y NEREE! 1217484  122.2+8.0 0.822
ot 126.9+8.2 125.2+7.0 0.444
E Ui 130.8+7.5 131.0+6.6 0.934
PAH <0.001 <0.001
BREAJE -1 ROM (°, % +s)
ARJE 14H 53.2+3.4 53.3+3.8 0.945
ot 57.543.3 58.1+4.1 0.589
ERICi] 60.8+4.5 61.8+3.9 0.426
PH <0.001 <0.001

UL A 1) A 434 IR <5 9 R SR I PP
SR ESL, BAMIRIE N 1.3%~4.5%, 11 (2.8+
0.7) % , WX 47 4Lt () g 25 /0 T8 Al (P<
0.05) . ML H 3 2 4B R s AL H R 4 171
FHERRYY, 2O RPIAR ORI, widlsy
TR EE NS, P EHEIRG RN 22 RG24 X
(P>0.05) . MHXAANER BT, HHAAREH
B BEETT, 4T RSN R E s, M
A HEIrREZER G E L (P>0.05),
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EA%F}%C

Figure 1. A 21 years—old female underwent unilateral external fixator for closed fracture of the right tibia. la, 1b: Preoperative anterolat-

eral and lateral radiographs showed type B1 fracture of the right tibial shaft with obvious displacement; 1c: Sensor connected with Taylor
frame was installed after removal of the unilateral external fixator; 1d: Axial load sharing ratio was tested as the affected limb stood on a
weighting scale; le, 1f: After the simulated disassembly of the frame, patient’s activity condition; 1g, 1h: Anteroposterior and lateral ra-

diographs 6.6 months after the operation showed that the fracture healed well with the external fixator removed.
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Table 3. Comparison of imaging data between the two groups

st a2 AL P
(n=24) (n=25)
HATE AL (1, Ph/R/2E)
ARJ5 R 16/5/3 17/6/2 0.767
WSS IS 17/7/0 19/6/0 0.481
At 17/7/0 19/6/0 0.481
ER/i] 17/7/0 19/6/0 0.481
P{E 0.043 0.043
B (1, Ph/ R /25)
WA T8 U 0/5/19 0/7/18 0.569
PR 13/11/0 23/2/0 0.002
ER/N ] 23/1/0 25/0/0 0.312
PAE <0.001 <0.001
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