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Ultrasound—guided closed reduction and percutaneous Kirschner wire fixation for calcaneal fractures in children // YU Jia’,
YUAN Xin', ZHAO Lu‘, LI Xuan—xuan’, YANG Hao'. a. Department of Functional Examination, b. Department of Orthopedics, Qingdao Hos-
pital of Traditional Chinese Medicine, Qingdao University, Qingdao 266033, China

Abstract: [Objective| To explore the clinical efficacy of ultrasound—guided closed reduction and percutaneous Kirschner wire fixation
for calcaneal fractures in children. [Methods] A retrospective study was conducted on 100 children admitted into our hospital for calcaneal
fractures from January 2020 to August 2022. All of them received closed prying reduction and percutaneous Kirschner wire fixation. Ac-
cording to preoperative doctor—patient communication, 55 cases had operation performed under ultrasound guidance (ultrasound group),
while other 45 cases were under fluoroscopy (fluoroscopy group). The perioperative, follow—up and imaging data of the two groups were com-
pared. [Results] The ultrasound group proved significantly superior to the fluoroscopy group in terms of operation time [(35.0+6.8) min vs
(58.2+10.4) min, P<0.001] and imaging check time [(325.0+£25.6) s vs (600.5+73.5) s, P<0.001], intraoperative fluoroscopy times [(2.7+0.8)
times vs (10.2+2.8) times, P<0.001], walk time [(3.0£0.5) days vs (3.5+1.0) days, P=0.002] and hospital stay [(4.5+1.6) days vs (5.4+2.0)
days, P=0.014]. Compared with those 1 month after surgery, the VAS score, AOFAS score, ankle dorsal-plantar flexion and inversion—ever-
sion range of motions (ROMs) significantly improved in both groups at the last follow—up (P<0.05). One month after surgery, the VAS score
in the ultrasound group was significantly better than that in the fluoroscopy group [(2.0+0.6) vs (2.3+0.7), P=0.023], whereas at other corre-
sponding time points, there was no statistical significance in the above indexes between the two groups (P>0.05). Regarding imaging, the
Bohler’s angle, Gissane’s angle and articular cartilage collapse height were significantly improved over time in both groups (P<0.05). The
articular cartilage collapse height in the ultrasound group was significantly lower than that in the fluoroscopy group one month after surgery
[(2.0£0.7) mm vs (2.5£0.6) mm, P<0.001], regardless of no statistically significant differences in other imaging indicators between the two
groups at any corresponding time points (P>0.05). [Conclusion] Ultrasound-guided closed reduction and percutaneous Kirschner wire fixa-
tion has the advantages of shorter operation time, less radiation damage and less intraoperative bleeding over the fluoroscopy—guided coun-
terpart for calcaneal fractures in children.
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Table 1. Comparison of preoperative general data between the

two groups
- A b7 i) P
(n=55) (n=45)
AERY (¥, 7 x) 10.5+2.3 10.2+2.0 0.755
PERI (19, B3/4x) 40/15 31/14 0.674
BMI (kg/m’, ¥ +s) 17.5+1.8 17.2+1.6 0.696
B BT AR (d, % +s) 3.8+1.0 4.0£1.2 0.722
A5 (5], 22045 7300 23/30/2 17/27/1 0.821
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Figure 1. A 6-year—old male who underwent ultrasound—guided closed pry reduction and Kirscher’s wires internal fixation for Sanders
type II fractures of the right calcaneus. 1a. Preoperative ultrasonography revealed lateral articular surface collapse, 1 presenting the ossifi-
cation center and 2 presenting non-ossified subarticular cartilage; 1b: Satisfactory reduction of articular cartilage and ossification center
after ultrasound—guided reduction, the thick arrow indicating articular cartilage reduction and the thin arrow indicating ossification center
reduction; lc: Scanning the medial articular surface of calcaneus via talus cartilage showing complete articular surface, 1 representing
medial ossification center of calcaneus, 2 representing the talus cartilage, and the arrowhead indicating the articular cartilage; 1d: X-ray

6 weeks after surgery showed that the fracture healed well.
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Figure 2. A 12—year—old male who received conventional closed pry reduction and Kirscher’s wire internal fixation for left calcaneal frac-
tures. 2a: Lateral X—ray before operation showed fractures of the left calcaneus involving the subtalar joint; 2b: X-ray 1 month after opera-
tion showed that Bohler’s angle and Gissane’s angle both returned to normal with callus formed; 2¢, 2d: The lateral and axial radiographs

showed no loss of Bohler angle and Gissane angle at the last follow—up.
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Table 2. Perioperative data and comparison between the two groups

L B
Jah7 " P i

(n=55) (n=45)
F AR (min, 7 +5) 35.0£6.8 582+104  <0.001

SAGRTAITE] (s, % +5) 325.0425.6 600.5+73.5 <0.001
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ETIEEG, (1], 75/52) 55/0 44/1 0.450
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PRIR o0 FRE IR (d, 7 +9) 54.17.2 57.0+8.0 0.060
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Table 3. Follow—up data of the two groups ( % +s) and comparison

sk A A Pl
(n=55) (n=45)
SEAR TGS (d) 73.4+7.6 76.3+8.2 0.070
ERh—-BhJE ROM (°)
KRG 1A 16.6+2.3 15.742.6 0.070
ER/ivi] 21.0+2.5 20.3+2.4 0.159
P1H <0.001 <0.001
P-51% ROM (°)
KRG 14H 8.0+1.4 7.5¢1.6 0.099
R 9.8+1.9 9.2+1.3 0.075
PH <0.001 <0.001
VAS 4> (53)
ARG 1AH 2.0£0.6 2.3+0.7 0.023
RIKBEVI 1.120.3 1.2+0.4 0.157
PH <0.001 <0.001
AOFAS 43 (43)
ENEREG 75.6+6.2 73.1+7.0 0.061
ERIiv] 87.346.7 86.0+7.4 0.359
P <0.001 <0.001

R4 MABEXBFAN (x2s) K

Table 4. Comparison of imaging data of the two groups (  +s)

S M (n=55) B (n=45) PE
Bohler ff1 (°)
AT 9.5+1.7 93+1.5  0.539
ARfE 11H 31.5+4.0 30.0+3.8 0.059
RIKBEVIFF 37.243.5 36.5£3.2  0.304
P 1A <0.001 <0.001

Gissane i (°)

pNil 140.8+5.3 1412455 0713
P NEREE! 120.6+5.0 122.5+4.8  0.057
R 110.3+6.2 112.0£6.0  0.170
PH <0.001 <0.001

B RA (mm)

AR 4.0+1.3 3814 0462
RE 1A 2.00.7 25+0.6  <0.001
HRIK BBV 1.6+0.5 1.8:0.6  0.366
P1E <0.001 <0.001
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