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[ Abstract] Objective To explore the effects of fibulectomy on lower limb function and gait of adult patients
through gait analysis, in order to provide guidance for clinical treatment. Methods A clinical data of 24 patients who
underwent fibulectomy and met the selection criteria between January 2017 and December 2022 was retrospectively
analyzed. There were 12 males and 12 females with an average age of 25 years (range, 18-68 years). The length of
fibulectomy was 10-19 cm, with an average of 15 cm. The patients underwent routine rehabilitation training after
operation. The occurrence of postoperative complications was recorded, the pain degree of surgical incision was evaluated
by visual analogue scale (VAS) score, and the residual fibular bone was reviewed by imaging. A gait test system was used
before operation and at 6 months after operation to collect gait data of healthy and affected sides under slow, medium, and

fast velocity conditions, including gait parameters (foot rotation angle, step length, support phase, swing phase, gait line
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length, single support line, maximum force 1, maximum force 2) and the tripod area parameters (maximum pressure, time
maximum force, and contact time of forefoot, midfoot, and hindfoot). Results  All incisions healed by first intention
after operation. All patients were followed up 1-5 years, with an average of 3 years. The great dorso-extension muscle
strength decreased in 3 cases, and the sensory defects in the operative area and distal part occurred in 5 cases. The VAS
scores of incisions were 0-6 (mean, 4) at 6 months after operation and 0-5 (mean, 2) at last follow-up. During follow-up,
imaging review showed that 5 cases had osteoporotic changes of distal residual bone of the fibula, and the residual segment
was shorter and more significant; 3 cases had new bone formation. The results of gait test showed that the gait parameters
and the tripod area parameters under the three gait speeds were consistent. There was no significant difference in the gait
parameters and the tripod area parameters between the healthy side and the affected side before operation (P>0.05).
Compared with the healthy side, the foot rotation angle, the single support line, the maximum force 1, the maximum force
2, and the maximum pressures of the forefoot and midfoot of the affected side significantly decreased after operation
(P<0.05), and the step length, the time maximum force of midfoot and hindfoot, and the contact time of the forefoot and
midfoot significantly increased (P<0.05). Compared with preoperative conditions on the same side, the foot rotation angle,
the gait line length of both sides significantly decreased (P<0.05), and the maximum pressures of the forefoot, midfoot,
and hindfoot and the time maximum force of the midfoot significantly increased (P<0.05); the step length on healthy side
significantly decreased, while the affected side significantly increased (P<0.05); the maximum force 1 and the maximum
force 2 on the healthy side significantly increased, while the affected side significantly decreased (P<0.05); the single
support line on the affected side significantly decreased (P<0.05). Conclusion Different degrees of clinical symptoms

occurred, gait pattern changes, compensatory gait appears, gait stability decreases, and the risk of tumble increases in adult

163

patients after partial fibulectomy. Therefore, it is reccommended to walk slowly after fibulectomy.

[ Key words] Fibulectomy; gait analysis; adult
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Fig.1 X-ray films after fibulectomy a. Osteoporosis (arrow) of the distal residual bone of the fibula; b. New bone (arrow) at the resection site
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R1 FRUBEBEBEMNSSSHLE (n=24, X£s5)

Tab.l Comparison of gait parameters on bilateral sides between pre- and post-operation (n=24, X+s)

=57 Hh PR
ok Slow velocity Medium velocity Fast velocity
Indicator il Fa SRR g g4 GEitHE sl J- 1] GeiHiE
Healthy side Affected side Statistic Healthy side Affected side Statistic Healthy side Affected side Statistic
JEFESR (°) A 16.0+2.1 16.4+2.5 =-0.588  14.0+1.8 14.1+£2.4 =—0.159  12.0+2.3 12.5+2.9 =—0.648
P=0.559 P=0.873 P=0.520
AJa 13.542.3 3.042.6 t=14.506  11.6%3.1 3.242.0 =10.919  10.5+1.2 3.542.5 =15.565
P<0.001 P=0.008 P<0.001
GiHH  t=3.849 =17.816 t=3.211 t=16.732 =2.773 =11.273
P<0.001 P<0.001 P=0.002 P<0.001 P<0.001 P<0.001
K (em) AHT 54.3+4.4 55.443.1 t=—0.980  58.5+2.1 58.6+2.1 =0.000  61.7+2.1 61.8+1.6 t=0.000
P=0.332 P=1.000 P=1.000
N 51.1+1.9 59.2+1.1 t=-17.693 50.3£2.9 61.5+1.0 1=-17.510 54.3%+4.1 64.4+1.1 =-11.410
P<0.001 P<0.001 P<0.001
SiHE  =3.001 t=—5.832 t=10.715 t=—6.185 =7.287 t=—7.409
P=0.002 P<0.001 P<0.001 P<0.001 P<0.001 P<0.001
T (%) p NG 64.7+0.9 64.4+1.3 =0.910 62.7+0.8 62.4+1.1 =1.058 61.6+0.9 61.3£0.6 =1.330
P=0.368 P=0.296 P=0.190
AJa 62.5+5.9 65.1£5.6 t=-1.533  62.946.8 64.8+6.9 =-0.941 61.7+7.2 63.6+7.7 =—0.864
P=0.132 P=0.352 P=0.392
GiHH  t=1.767 =—0.583 t=—0.140 t=—1.647 =-0.066  t=—1.428
P=0.837 P=0.562 P=0.889 P=0.156 P=0.947 P=0.160
A (%) AT 35.3+3.1 36.6+3.1 t=-1.422  37.3£0.8 37.6%1.1 t=-1.058  38.4+3.1 39.7+3.3 =-1.377
P=0.162 P=0.296 P=0.175
VN 37.5+5.9 34.9+5.6 =1.533 37.145.8 35.245.9 =1.101 38.3+4.2 36.4+4.7 1=1.446
P=0.132 P=0.276 P=0.155
SiHE  t=-1.583 t=1.273 t=0.163 t=1.917 1=0.091 =2.023
P=0.120 P=0.209 P=0.870 P=0.061 P=0.927 P=0.083
BRLKE AT 215.3+14.8 218.7+12.7 t=-0.836 221.6+£13.0 221.6+13.0 t=—-0.054 223.2£14.9 219.4+134  ¢=0.909
(mm) P=0.407 P=0.957 P=0.368
N 204.7422.5 207.1422.5  1=0.467 204.6+23.5 204.9+229 t=-0.043 210.6+24.3 209.4+254  ¢=0.163
P=0.642 P=0.965 P=0.870
FIHE  t=2.624 t=2.153 t=3.035 t=3.041 t=2.119 t=2.170
P=0.012 P=0.037 P=0.004 P=0.004 P=0.039 P=0.035
PASTEELE (mm) ARAT 114.1+15.9 114.1+14.1  =0.000 119.8+14.4 119.8+11.4  £=0.000 131.6+13.1 125.0+13.1  t=1.709
P=1.000 P=1.000 P=0.094
N 111.7£13.4 102.1£11.7  t=2.588 118.0£13.9 104.6£11.2  ¢=3.600 133.1413.7 107.1£12.0  ¢=6.847
P=0.013 P=0.001 P<0.001
SiHE  t=0.553 t=3.141 t=0.480 t=4.561 t=—0.379 =4.832
P=0.582 P=0.003 P=0.633 P<0.001 P=0.706 P<0.001
FRIME 1 (N) ARFf 627.9430.2 643.9£29.3 1=1.824 675.5£28.4 687.7+232 t=—1.595 728.8423.5 729.74245  {=—0.127
P=0.075 P=0.117 P=0.899
N 650.9430.2 613.9+29.3  1=4.217 695.5+28.4 657.7+23.2  (=4.943 768.8+23.5 689.7+24.5 t=11.174
P<0.001 P<0.001 P<0.001
SiilH  t=-2.583 =3.472 t=—2.388 t=4.385 t=—5.772 =5.536
P=0.013 P=0.001 P=0.021 P<0.001 P<0.001 P<0.001
BKRME 2 (N) AHT 671.4+37.4 684.046.4  t=—1.593 704.2+39.1 718.1+36.3 (=—-1249 696.1+32.3 683.4+37.4 1=1.233
P=0.118 P=0.218 P=0.224
N 694.4+37.4 664.0+6.4  1=3.463 729.2439.1 688.1+36.3  1=3.694 716.1432.3  660.4+37.4  t=6.084
P<0.001 P<0.001 P<0.001
SiHE  t=-2.085 t=10.597 t=—2.168 1=2.802 t=—2.099 =2.085
P=0.043 P<0.001 P=0.035 P=0.001 P=0.041 P=0.043
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x2 FRUAEBEMN=ZERSHILE (n=24, x+5)

Tab.2 Comparison of tripod area parameters on bilateral sides between pre- and post-operation (n=24, X+5)

125k rpid PR
kT Slow velocity Medium velocity Fast velocity
Indicator feq) J L] GiiHE ffin) Fa GeiHH e 2 ZiHE
Healthy side Affected side Statistic Healthy side Affected side Statistic Healthy side Affected side Statistic
BB KRS (N) ARET 53.046.7  50.249.2 =1.180  61.1+4.6 58.8+3.4 t=1.928  60.246.8  59.3%3.1 t=—0.577
P=0.244 P=0.060 P=0.566
VN 624432  58.6+3.7 t=3.725  65.745.6  61.2+54 t=2.744 649425  62.743.9 =2.278
P<0.001 P=0.008 P=0.027
Gl t=—6.072 t=—4.063 t=—3.044  t=-2.555 t=-3.111 t=-3.272
P<0.001 P<0.001 P=0.004 P=0.014 P=0.003 P=0.002
PR EKES (N) ARHS 148422  13.7436 t=1250 121433  13.8+4.3 t=—1.504 147412  13.2+43.9 t=1.763
P=0.217 P=0.139 P=0.085
AJF 18.3£7.9 17.946.5 t=0.187  20.649.2  20.1%11.1  ¢=0.166  17.2+4.2 15.3+4.6 t=1.463
P=0.852 P=0.869 P=0.150
GiiHH =—2.046  t=—-2.710 t=—4.171  t=-2.538 t=—2.744  t=—2.465
P=0.046 P=0.009 P<0.001 P=0.014 P=0.009 P=0.017
Ja R KRES (N) ARET 33.0+3.2 34.0+2.2 t=-1.235 35.9+2.9 36.3+1.1 =-0.618 43.3+3.9 41.845.7 =1.042
P=0.223 P=0.539 P=0.303
VN 421425  39.5%1.1 t=4.565  42.642.3  39.5%1.9 t=4.983  52.044.1  44.3%1.2 1=8.644
P<0.001 P<0.001 P<0.001
Gl t=-10.747 1=-10.723 =-8.681  t=—6.990 t=-7.373  t=—2.058
P<0.001 P<0.001 P<0.001 P<0.001 P<0.001 P=0.045
NN 1R/ N AR = N N 1) 741413  74.0+14 t=0.251  74.3+1.2  74.3+1.1 t=0.000  74.7%1.1 74.9+4.9 t=—0.191
(% V5T HsTE]) P=0.803 P=1.000 P=0.849
AJF 74443.6  73.9+3.2 t=0498  74.1%4.2  72.9+4.9 =0.892  73.4+4.1 72.344.2 1=0.892
P=0.621 P=0.377 P=0.377
il t=-0375  1=0.137 =0.219 =1.336 1=1.468 =1.932
P=0.708 P=0.891 P=0.827 P=0.187 P=0.148 P=0.059
R R R S ARAT 44.3+9.1 46.4+9.5 t=—0.766  43.6£7.9 45.446.5 t=—0.844 32.7+9.5 35.1+5.4 t=—1.053
(% v~z HTE]) P=0.448 P=0.403 P=0.298
VN 50.745.2  54.4+3.5 t=-2.831 52.3%3.5  583+2.1 t=—7.050 46.8+4.3  49.6+3.7 t=—2.367
P=0.007 P<0.001 P=0.022
Gl t=-2293  t=-3.789 t=—4.828  t=-9.056 =-6.484  t=—10.623
P=0.005 P<0.001 P<0.001 P<0.001 P<0.001 P<0.001
Ja R IE AR 251419  25.6%1.9 =—0.892 241412  25.6+1.1 t=-1473 21.743.1 22.743.7 t=—0.994
(% V5 STHFE]) P=0.376 P=0.148 P=0.326
N 244420  263+1.4 t=—3.732  23.542.6  26.0%0.7 t=—6.234 21.8+1.3  25.4+1.7 =—8.067
P=0.001 P<0.001 P<0.001
il t=1.216 t=—1.422 t=1.004 t=—1.471 t=—0.242 t=—0.824
P=0.229 P=0.162 P=0.320 P=0.148 P=0.887 P=0.413
I AR A R] AT 90.6+1.5  90.7+1.3 t=-0.242 89.7+4.3  90.7+4.5 t=-0.771 90.2#5.7  88.5+5.2 t=1.057
(% w7 HTTE]) P=0.810 P=0.445 P=0.296
ARJg 88.5+0.9  91.0+1.3 t=-7.583 89.5+1.3  91.8+l.1 t=—6.477 877412  90.9+1.3 t=—8.674
P<0.001 P<0.001 P<0.001
SHE  1=0.274 t=—0.782 t=0.213 t=—1.138 =1.234 t=—1.253
P=0.785 P=0.437 P=0.832 P=0.261 P=0.223 P=0.217
e B ks 8] AHiG 777443 77.0+4.4 =0.545  76.3+4.1  76.9+4.3 t=—0.484 724493  73.649.1 =—0.442
(% V57 HTE]) P=0.587 P=0.630 P=0.660
N 759425  78.5+2.1 t=—3.819 755%1.8  77.942.9 t=-3.372 70.0+£3.4  73.1%1.3 t=—4.084
P<0.001 P=0.002 P<0.001
FIHE  t=1.736 t=—1.476 t=0.856 t=—0.924 t=1.162 t=0.260
P=0.089 P=0.146 P=0.395 P=0.359 P=0.251 P=0.795
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