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The Usefulness of Minimally Invasive Plate Osteosynthesis to
Manage Comminuted Mid-Clavicle Fracture:
A Comparison with Conventional Open Plating

Tae Wook Kang, M.D., Hyun Jung Hwang, M.D., Dong Ki Lge, M.D.,,
Seung Bum Han, M.D., and Woong Kyo Jeong, M.D.”

Department of Orthopaedic Surgery, Korea University Anam Hospital, Korea University College of Medicine, Seoul, Korea

Purpose: The purpose of this study was to compare the clinical and radiological outcomes of minimally invasive plate osteosynthesis (MIPO)
with those of conventional open plating (COP) for treating comminuted mid-clavicular fractures and to evaluate the usefulness of MIPO.
Materials and Methods: Thirty-nine patients who underwent surgical treatment for mid-clavicular comminuted fractures were analyzed
retrospectively. Nineteen patients were treated with MIPO and twenty patients with COP. Radiological evaluation included time to
union, fracture healing, and clavicular length difference measured as the proportional length difference with the unaffected side. Clinical
assessment was performed using the simple shoulder test score, American Shoulder and Elbow Surgeons score, and quick disability of the
arm, shoulder and hand score. Moreover, the mean operation and radiation times, as well as exposure were compared.

Results: All clavicles achieved bone union. The mean time to union was 12.1 weeks in the MIPO group, and 14.6 weeks in the COP group
(p=0.587). There was no significant difference between the two groups regarding the functional and radiological outcomes at 2-year follow-
up. A significantly shorter operation time was observed in the MIPO group than in the COP group (75.8 min vs. 106.9 min, p=0.002). More
radiation time and exposure were identified in the MIPO group (52.8 s vs. 37.1 s, p=0.002; 209.4 mGy vs. 43.1 mGy, p=0.005).

Conclusion: Both COP and MIPO were shown to be effective treatment options for mid-clavicular comminuted fractures. MIPO may be
a better alternative to COP due to shorter operation time and no need for a bone graft, although the functional and radiological outcomes
were not significantly different. However, all surgeons should pay close attention to minimize radiation hazard.

Key words: clavicle, fracture, minimally invasive plate osteosynthesis
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Table 1. Demographic Data between COP and MIPO Group

Variable COP group MIPO group

No. of patient 20 19
Age (yr) 441 38.0
Sex (male:female) 16:4 16:3
Involved side (right:left) 713 9:10
No. of fragment 3.45 3.37
Fracture site gap (mm) 15.58 21.33
Factors affecting union

Smoking 5 7

DM 0 1

Obesity (BMI>25 kg/m’) 6 3
Trauma mechanism

Slip down 9 7

Sports injury 2 10

Motor vehicle accident 9 2
Robinson classification

Simple, wedge (B1) 11 13

Multifragmentary (B2) 9 6

Values are presented as number only or mean only. COP, conventional
open plating; MIPO, minimally invasive plate osteosynthesis; DM,
diabetes mellitus; BMI, body mass index.
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Figure 1. Operation steps of minimally
invasive plate osteosynthesis for
clavicle fracture. (A) After measuring the
contralateral clavicle length, pre-bending
of the plate was performed along the
contour of the cadaveric bone. (B) Two
small incisions (approximately 2 cm) were
made at the medial and lateral sides of
the fracture site. (C) Two drill-bits were
inserted through the locking drill sleeves,
located at the medial and lateral end of
the plate, then displacement was reduced
using the joystick technique. (D) After
restoration of alignment and length, one
cortical screw and two locking screws
were inserted at each side of the fracture.
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Figure 2. Serial plain radiographs of mid-claviclar fractre treated with
minimally invasive plate osteosynthesis. (A) Preoperative radiograph
shows that the right clavicle is shortened and displaced compared with
the left clavicle. (B) Clavicle anteroposterior (AP) radiograph taken just
after the operation shows a reduced and fixed dispaced fragment. (C)
Clavicle AP radiograph taken 3 months after the operation shows bone
union. (D) Clavicle AP radiograph taken 1 year after the operation shows
restroation length and alignment of right clavicle.

F7IR o R(ee T2, VI, VHY, 404, oY, 1d) ZPSh
AZo] Ao 9 AP o AR AR ]85t ZRE o
F5 Wstlon], AR 4, otHo| B AAEAY 24
Aol AR L FA4AF7 FAHRE Siohe e R AR
WA THFig. 2). E3F 2|F FA] A9 41* ZolE 7 &3} ¥l
asto] Zolo] HIks vl PS&E} Mz 4 1
SAHA AL A 2] W&
"‘H © 2 ZHotA
5. SA 4
=A| 848 SPSS ver. 160 (SPSS Inc., Chicago, IL, USA)S AR
5Fo] Mann-Whitney U-testE ©]-85F% 1L, pgte] 005 T]ekel 4

2 5742 golyo] gl Aoz Wyt
4 ¥

COP-2 231714 (12-6071Y), MIPOT-2 B+t 18471 (12-397H
) FA|7} 7Fs5FA T COPH- 209 5 149|o| A 2| LA &
=<IH(protection plate)2 ARSI EH-S 114 5FF 3L, 209
M= deh S5HTES ARSOFS o0, 4of|ol| A FolAlS AlYSH

. Z|F FA] A] 243 SST score, ASES score, Q-DASH score=
& TollA B 9t AuME YER Gl o T |03t Zfo]F Kol
A GEkeh e AIZERS COPTollA 3t 106.9%-2.5 MIPOT-9]
Bt 8RR e Al on o= BAXCE |fogt ApolE
B tHp=0002). MIPOT-O| A BAMD A} AJZRIE Z2AREO] H
weton ol FAA ez o7k 2to]E B tHp=0002, 0.005)
(Table 2). = BFollA 5 29 49, =57 A=4, WA
Al 50 et 52 W= A oot

I

N

2. YAMIH ZAmt

Table 2. Clinical Outcomes between COP and MIPO Group

Variable COP group MIPO group ~ p-value
Operation time (min) 106.9 75.8 0.002
Radiation time (s) 37.1 52.8 0.002
Radiation exposure (mGy) 43.1 209.4 0.005
Simple shoulder test 10.2 113 0.521
ASES score 92.5 94.3 0.325
Q-DASH score 5.0 4.8 0.322

Values are presented as mean only. COP, conventional open plating;
MIPO, minimally invasive plate osteosynthesis; ASES, American Shoulder
and Elbow Surgeons; Q-DASH, quick disability of the arm, shoulder and
hand.
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Table 3. Radiological Outcomes between COP and MIPO Group

Variable COP group
Time to bone union (wk) 14.6
Length ratio (operation side/non-injured side) 1.05

MIPO group p-value
12.1 0.587
1.01 0.477

Values are presented as mean only. COP, conventional open plating; MIPO, minimally invasive plate osteosynthesis.
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