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3D printed guide leading percutaneous screw fixation of waist part fracture of the scaphoid / RONG Cun—min", WANG
Fang", ZHU Shao—bo", ZENG Jun—hao", ZHANG Gao—feng", ZHANG Zhi", LI Yin—long®°, GUO Yang®, HAN Qing—luan". la: Depart-
ment of Hand and Foot Surgery, 1b: Intravenous Injection Distribution Center, Affiliated Hospital, Jining Medical College, Jining 272029,
China; 2. School of Public Health, Jining Medical University, Jining 272000, China; 3. School of Medicine, Tibet University, Lhasa 850000,
China; 4. Department of Hand Surgery, Beijing Jishuitan Hospital, Betjing 102200, China

Abstract: [Objective] To investigate the clinical efficacy of 3D—printed guide leading palmar percutaneous screw fixation versus rou-
tine open fixation through dorsal incision for acute waist part fracture of the wrist scaphoid. [Methods| A retrospective research was done
on 22 patients who received surgical fixation of scaphoid fracture at the waist part in our hospital from June 2018 to June 2021. According
to the doctor—patient discussion, 10 patients underwent 3D printed guide leading percutaneous screw fixation (the guide group), while other
12 patients were treated with routine open fixation through dorsal incision (the routine group). Data of perioperative period, follow—up and
images were compared between the two groups. [Results] All patients in both cohorts had operation performed successfully. The guide
group proved significantly superior to the routine group in terms of operation time [(39.9+5.5) min vs (108.8+13.7) min, P<0.001], the total
incision length [(0.5£0.5) ¢m vs (5.9£0.9) cm, P<0.001], intraoperative blood loss [(0.9+0.4) ml vs (7.8+2.0) ml, P<0.001], intraoperative flu-
oroscopy times [(5.4+1.2) times vs (13.4+3.0) times, P<0.001], hospital stay [(4.8+1.0) days vs (7.2+1.4) days, P<0.001], and VAS score 7
days after surgery [(2.0+1.1) vs (3.5+1.0), P=0.003]. The follow—up period lasted for 5~27 months, and the guide group resumed full weight—
bearing activity significantly earlier than the routine group [(7.0+1.3) weeks vs (8.6+1.8) weeks, P=0.031]. In addition, the guide cohort was
significantly better than the routine group regarding to Mayo score [(95.5+5.0) vs (83.3+5.4), P<0.001], the wrist palmar flexion— dorsal ex-
tension range of motion (ROM) [(146.8+6.8)° vs (108.0+7.6)°, P<0.001], the ulnar-radial deviation ROM [(32.0+4.4)° vs (19.9 +3.1)°, P<
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0.001], grip strength [(35.2+3.0) kg vs (29.8+5.3) kg, P=0.008] at the latest follow—up. Radiographically, there was no significant difference

in fracture healing time between the two groups (P>0.05), and no internal fixation devices broken or loosened were noted in anyone of them.

[Conclusion| The 3D—printed guide leading percutaneous screw fixation of scaphoid fracture has benefits of facilitating surgical operation,

better grip strength recovery and better wrist joint function recovery over the conventional open reduction and internal fixation via dorsal in-

cision.

Key words: 3D printed guide, percutaneous screw fixation, scaphoid of the wrist, fracture
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Table 1. Comparison of preoperative general data between the

two groups
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Table 2. Comparison of perioperative data between the two groups
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Table 3. Comparison of follow—up data between the two groups
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Table 4. Comparison of imaging data between the two groups
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Figure 1. A 18—year—old male. 1a, 1b: Preoperative CT and X-ray images of the affected wrest showed scaphoid fracture; 1c: Personalized

guide made by 3D printing; 1d: Driving the guide pin along the guide hole; le, 1f: CT 2 months after surgery showed the scaphoid fracture

well healed with the screw in the central region; 1g, 1h: Flexion—extension function of the wrist of the affected limb recovered well 3

months after surgery.
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