324 pISSN : 1226-2102, elSSN : 2005-8918

Original Article J Korean Orthop Assoc 2018; 53: 324-331 e https://doi.org/10.4055/jkoa.2018.53.4.324 www.jkoa.org

@) A it 2 2| 1T
ML AE SEOAM X HEs0 3Rt Z2lE
=]O = = x| A :-_AL_ AL
E%‘E 0 Eol?_l' -ch—l—Jl\— Jé!l:l I:I—I-Llil- J_I_7C<'>|§9_| 7E:|-'_-'-|' lell—
UST - HSE « 2HAT « 2548 « 2Ax|A

A Comparison between Open Reduction/Internal Fixation and
Minimally Invasive Plate Osteosynthesis Using a 3-Dimensional
Printing Model for Displaced Clavicular Fractures

Dong-Soo Kim, M.D., Ho-Seung Jeong, M.D.f\, Kyoung-Jin Park, M.D.,
Hyun-Chul Shon, M.D., and Jae-Young Yang, M.D.

Department of Orthopaedic Surgery, Chungbuk National University Hospital, Cheongju, Korea

Purpose: This study was performed to compare between open reduction/internal fixation (ORIF) and minimally invasive plate
osteosynthesis (MIPO) using a 3-dimensional printing model for displaced clavicular fractures.

Materials and Methods: In a retrospective study, we compared the outcomes of 21 patients treated with MIPO (Group A) with those of
22 patients treated with ORIF (Group B) between January 2013 and December 2015. After the operation, bone union was evaluated using
X-ray every 4 weeks. The radiologic outcome (bone union), functional outcome (Korean shoulder scale [KSS], The University of California
Los Angeles [UCLA] score), scar length, and degree of satisfaction were evaluated.

Results: The mean time to union was 12.1 weeks in Group A and 12.8 weeks in Group B (p=0.524). There was no significant difference in
the KSS score and UCLA score between the two groups (p=0.478, p=0.698). The mean length of scar was 4.9 cm (medial 2.6 cm, lateral 2.3
cm) in Group A and 9.7 cm in Group B (p=0.001), and Group A was more satisfied than Group B with respect to scarring (p=0.001). Nonunion
developed in one case in each group. Five patients in Group B had skin numbness (1 in Group A, p=0.038).

Conclusion: There were no significant differences in the radiologic and functional results between the two groups with respect to
displaced clavicle shaft fracture. However, scar satisfaction was higher in MIPO than in ORIF.

Key words: clavicle, fracture fixation, bone plate, 3-dimensional printing
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Table 1. Demographic Data between MIPO and ORIF
Group A Group B
21 22
417 37.79
19:2 19:3
20:1 20:2
4(19.0) 29.1) 0.314
8(38.1) 10 (45.5) 0.444

Values are presented as number only, mean only, or number (%). MIPO,
minimally invasive plate osteosynthesis; ORIF, open reduction/internal
fixation; Group A, treated with MIPO group; Group B, treated with ORIF
group.
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Table 2. AO/OTA Classification between MIPO and ORIF

Variable Group A Group B p-value
Simple (15-B1) 9 6
Wedge (15-B2) 10 13 0.690
Comminuted (15-B3) 2 3

Values are presented as number only. MIPO, minimally invasive plate
osteosynthesis; ORIF, open reduction/internal fixation; Group A, treated
with MIPO group; Group B, treated with ORIF group.
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Figure 1. The clavicular locking plate was contoured to a 3-dimensional printing plastic model of the intact contralateral clavicle of patient.

Figure 2. Minimally invasive plate osteosynthesis of clavicular fracture. (A) K-wire (2.4 mm) was inserted percutaneously into the medullary canal
of the proximal (medial) fragment. (B) K-wire was retrograde advanced until the medial end of the pin was within the fracture site. (C) K-wire was
advanced by drill in a retrograde fashion into the medial fragment until 3 cm from the fracture line. (D) The pre-inserted K-wire was removed after
fixing with one or two screws on each segment. (E) Three screws were fixed at either side of the fracture through the windows.
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Table 3. Clinical and Radiographic Outcomes between MIPO and ORIF
Variable Group A
Operation time (min)

Bone union (wk)

Shortening (%) 0.10+0.22
KSS score 90.4+12.79
UCLA score 32.1+5.66
Scar length (cm) 4.9+0.98
Degree of satisfaction 8.8+1.82
Complication
Nonunion 1
Implant failure 0
Screw loosening 0
Superficial infection 0
Deep infection 0
Skin numbness 1
Skin irritation due to screw prominence 1

86.8+26.78 (60-130)
12.1+3.82 (8-16)

Group B p-value
77.2+21.72 (40-120) 0.107
12.8+2.01 (8-16) 0.524
0.03+0.12 0.346
88.2+11.56 0.478
32.5+6.78 0.698
9.7+2.80 0.001
4.6+3.84 0.001
1 -
0 -
O -
O -
O -
5 0.038
0 0.348

Values are presented as mean=+standard deviation (range) or number only. MIPO, minimally invasive plate osteosynthesis; ORIF, open reduction/
internal fixation; Group A, treated with MIPO group; Group B, treated with ORIF group; KSS, Korean shoulder scale; UCLA, The University of California

Los Angeles.
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