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Abstract

BACKGROUND: With the application and development of 3D printing technology in medicine, orthopedic internal fixation surgery has become precise and
individualized. The equal-scale fracture model obtained by 3D printing technology was simulated and planned before surgery, realizing the leap from traditional
2D images to more vivid and detailed three-dimensional objects. It allows the surgeon to understand the fracture type in advance and rehearse the reduction
sequence, so as to realize the individualized implementation of fracture surgery, optimize the surgical process, bring better postoperative recovery and less

surgical complications.

OBJECTIVE: To compare clinical efficacy of three 3D printed models combined with computerized virtual repositioning technology to assist incision reduction
bone plate internal fixation and traditional incision reduction bone plate internal fixation in the treatment of Robinson Il B2 clavicle fracture.

METHODS: Eighty patients with Robinson Il B2 clavicle fracture were randomly divided into trial group (n=40) and control group (n=40). In the trial group, three
kinds of 3D printing models (affected clavicle fracture model, computer simulation clavicle fracture reduction model, clavicle mirror model of healthy side)
combined with computer virtual reduction technology were used for preoperative in vitro surgery rehearsal. Finally, 3D printing was used for clavicle mirror
model of healthy side to advance bending and select bone plates for internal fixation. In the control group, open reduction plate internal fixation was applied.
The time from admission to surgery, intraoperative blood loss, operation time, frequency of fluoroscopy, number of bends of the bone plate, fracture healing
time, complications, and visual analog scale score and Constant score before and after surgery were compared between the two groups.

RESULTS AND CONCLUSION: The time from admission to operation in the trial group was greater than that in the control group (P < 0.05). Operation time,
intraoperative fluoroscopy frequency and bending times of the bone plate in the trial group were lower than those in the control group (P < 0.05). The trial
group had faster fracture healing and fewer complications (P < 0.05). There was no significant difference in intraoperative blood loss between the two groups (P
>0.05). Constant score of the two groups had an increasing trend with time (F=613.50, P < 0.001), but the difference between the groups was not statistically
significant (F=0.08, P=0.78), and there was no interaction between the measurement times and the group assignment (F=0.27, P=0.66). The visual analog scale
score decreased with time (F=1 149.55, P < 0.001), but there was no significant difference between groups (F=0.02, P=0.88), and there was no interaction
between the number of measurements and the group assignment (F=1.02, P=0.36). The results show that the use of 3D printed model combined with
computer virtual reduction technology for preoperative rehearsal can shorten the operation time, reduce the number of intraoperative fluoroscopy frequency
and the times of bone plate bending, and have the advantages of faster fracture healing, fewer complications, and similar functional recovery to the traditional

incision reduction bone plate internal fixation.

Key words: 3D printing; Robinson Il B2; clavicle fracture; bone plate internal fixation; CT three-dimensional reconstruction; preoperative rehearsal; virtual reset
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Table 1 | Bone plate materials in patients of the two groups

CLZ W

% KIEEETT R AR PR 2 =]

s [ by vk 20173130780

R S MR AT i KA 4, ERC 3.5 mm BUE4ET. 3.5 mm T RAT
HEFA B AR TE RAF, W E

I& MIE Bl AT

1.5 Fik

1.5.1 ARATHIIE 3D B 75 xR0 2H i 3 O B kAT
2 CT i, HEFERN 1 mm. ¥ CT HlEE MR REN
DICOM #% .. %mmM%ﬁﬁ%%Awwaﬁ#wmm
20.0, Materialise /A%, FCAIN ), 38 B =5 gl i e i
E%E@,%h&%ﬁ%m_%gﬁﬁﬁﬁﬁmﬁﬁﬁﬁﬁ
M =4k 1% . SRJE KA S O\ 3-matic #0F, WHEUE BT
YRR T U EAUR IR AL, SRR R 3 A= 4EER: 1
[UURSGE = R ey L S i = i =10 o N =R ) =k 3
BEUE . e s g =4 E1E, WE 1. i 3 A EHR U
STL SCAF A% AL 2 3D FTENHL, FTEIH 1 0 1 R~Hi 3 /M
BRI, UL 2A.

cgzzztig’G=5§Q&ﬁ9|ﬂ-l5."
M—-—-t-__-

KE: A NGBR =K1, B B =4, C-F B E i =4
K4
1| $ig=%ER

Figure 1 | Three-dimensional images of the clavicle
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Figure 3 | Trial flow chart
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Table 3 | Comparison of surgery-related indexes in patients with Robinson
type Il B2 clavicle fractures between the two groups
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Table 4 | Comparison of Constant scores in patients with Robinson type Il
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