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A Comparison between Minimally Invasive Percutaneous Plate
Osteosynthesis and Plate Fixation in the Treatment of
Clavicle Midshaft Fracture

Seong-Ho Yoo, M.D., Suk-Woong Kang, M.D.”, Bu-Hwan Kim, M.D., Moo-Ho Song, M.D,,
Yeong-Joon Kim, M.D., Gyu-Taek Park, M.D., and Chang-Hun Kwack, M.D.

Department of Orthopaedic Surgery, Daedong General Hospital, Busan, Korea

Purpose: To retrospectively compare minimally invasive percutaneous plate osteosynthesis (MIPPO) with open plate fixation for the
treatment of clavicle midshaft fracture.

Materials and Methods: Between November 2011 to May 2014, 40 cases that were followed for more than 1 year—among all cases of
MIPPO and open plate fixation—were analyzed. The study population was divided into two groups: group A included 20 cases of MIPPO and
group B included 20 open plate fixation cases. The comparative analysis between the two groups was based on the operative time, bone
union, functional evaluation (American Shoulder and Elbow Society score), incision length, pain relief (visual analogue scale, VAS), and
complication.

Results: The bone union was successful for all the cases, and the functional evaluation scores of the shoulder joint were satisfactory for
both groups (p >0.05). The operative time was 47.5 minutes and 58.7 minutes for group A and B, respectively (p <0.05). The incision length
for group A was 6.2 cm and that for group B was 10.7 cm with statistical significance (p <0.05). Pain relief (VAS) after surgery for group A
showed a quick recuperation in the early stages. For complications, there were 2 cases of dysesthesia and 1 case of malunion due to metal
fixation failure in group A. There were 6 cases of dysesthesia and 2 cases of cosmetic problem due to hypertrophic scar in group B.
Conclusion: Surgical results of clavicle shaft fracture were satisfactory for both groups, but group A had advantages of shorter operative
time, minimal incision length, and better pain relief in the early stages compared with group B. However, we need further evaluations with
long-term follow-up results and complications, such as malunion and exposure on radiation.
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Table 1. Demographic Data

v GORA - G
Age (yr) 50.2 (17-78) 48.7 (21-65) 0.620
Folluw-up (mo) 14.7 (12-24) 15.2 (12-24) 0.947
Type of fractures®
Type 2B1 9 12 0.342
Type 2B2 11
Sex 0.723
Male 15 14
Female 5 6

Values are presented as median (range) or number only. Group A: 20
cases of minimally invasive percutaneous plate osteosynthesis, Group B:
20 cases of open plate fixation. *This type was based on the Robinson’s
classification.
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MIPPO of Clavicle Midshaft Fracture

Figure 1. (A) Preoperative radiography. (B) Pre-planning with image intensify. (C) Three screws were placed on each side. (D) Two separated incisions

of 3 cm in size were made. (E) Last follow-up radiography.

Figure 2. (A) Preoperative radiography. (B) Postoperative radiography. (C) A 10 cm incision of open plate fixation.

Table 2. Comparison of Surgical Outcomes between Minimally Invasive Percutaneous Plate Osteosynthesis Technique (Group A) and Open

Fixation (Group B)
Variable Group A (n=20) Group B (n=20)

Operative time (min) 47.5 (43-75) 58.7 (40-100) 0.000

Length of surgical wound (cm) 6.2 (5.8-7.9) 10.7 (9.8-12.9) 0.001

Bone union (wk) 11.1 (8-20) 11.6 (8-20) 0.602

ASES score 98.5 (94-100) 98.2 (94-100) 0.862
ASES: American Shoulder and Elbow Society.
ZHO T ARl FEom Mol HolE AHshe s Fetal 4 A jl_]-
4& 9 T 16 th & F3UAE Y Al EesE
52 (continous passive motion) 2.2 AlHTFH I, & T 4587t arm FHoF $E AITES ATolA 475843755, Butoll A 587540~
sling 17 & A7 AY 5 Q= W7 55 5185kl 1000l len, B+t w5 A7 Aol= AvolA 62 cm (5.8-79
=3 cm), BolA 107 cm (9.8-125 cm)Z SA1H 0.2 G205t 20| &

BHATHp<0.05). B AloflA FAMAA Rl Z/ehs AT 4= QL

2) HIA ARE2 o8 25T BB QL Bt R 717 ATollA 11.1528-209%), BaellAl 11.6
ALl sl A7 A Q55 AR = a7 A £95 29 F6-209)2 RIS & oA SAXCZ Fojt Zol=
gt 3 HNE AlFstoith 2 F9lo st 29HS s glitp>009). & F 1A 7154 F7 el A gt ASES score
St & HZ A Aol F<H(locking compression plate)e TGAIZ] = ATOA] 9858 (94-100), BEol Al 9824 (94-1008) 2.2 &
T IRl Aol 4 Al A ool UaRES 1Skt AlF o= oulQls Atel= LERAA] ¢9kthp >0.05) (Table 2). &
Z ZWo] io] A= B IHE AR 37 18e Aldst F 55 WSh= VASE gl ot Aol & 1Y A 32,
ek & T g2 2y o2 Aokl thFig. 2. B 4.3 (p=0003), & & 3U AT 24, B 30 (p=0001), & & 15



o
=
<
<

FA ) Tieyi

5
719] threaded K—wire
1k Jung 578 K-

e

—
s

Fe7lde B

=200 —

[e)

of t}

=

=
51o] joystick technique 2.2

Q.

At

wire2} lumbar spreaders ©]-8-51¢]

A of2] A2

=

=

Seong—Ho Yoo, et al,
1 month

—+— GroupA
--=- Group B

1day* 3day* 1week 2week
Period

ProOP

Figure 3. Visual analogue scale (VAS). *Statistically significant. Group
A: 20 cases of minimally invasive percutaneous plate osteosynthesis,

Group B: 20 cases of open plate fixation. PreOP, preoperation.

1) & o 2 ZAAHtowel clipt bone

RO

ATt 14, B 15 (p=0.539), & & 25~ AT L1, B¥ 1.0 (p=1.000), &

0

reposition clamp) & ©|-&

7114, 3LA7}

=

0778922 Aol A
Al 2bol& Blon],

o] 7ol

AT 05, B 06 (p

=
T

20
=

B4
[e)

b2 o) At A

S
pal

Foict

o]

K-wire2 142 Al

ko)
-

oA

Holx] eketthFig. 3). T

g
50

LOT
)

%9l

of gzt
Ax o= ofojgl

==
[eKe)

70|

L

.

52 Agiel

A
T

tol 447] gfot 23 el

%L, o]

=

=

O O

==

2 ATOA
ol 205 B

=2

, BuollAf =]

s
B3

ol
B

H
N

__o_l

!

d}
= =2

o} Ht} B

aly

o] o]zo] o B

2

ok geiA Qlek” shrjof Al 2o
=

=

o3|

-

ol ¢
A7k o] okt oleieh 2

=
=

A%

ul o
T

=}
JLN

dofM

aL
=

Mo

A

e]
__oﬂ i
G
<
<

o
o

~3
%
{

%o

o] 7

=
=

A Qo720 A%

o]
AR

woiFA] 23}

2t

k)

FoATHS? o2

°

9lo], B4 ol M ARSIt olgi ek

o
q
~o
o]
;o_.._
ol

|

L

P Q" Jiang®t Qu”

7t

o

=

o

gi:

2|7} Lol x|, 4

=]
jLN

o

H
T

-] 19 cm o7} vl A

4r
rio
"
=)

4
s

bck, A5 A9 Al

o)

2 707 53

ok
]

/b]-

al

ol 442

°

|

Edi2 AR

=

O] B¢ diAlld oz Al F97F AR o ol $1%

oL}, F87FAS(1 LA VAS 2D

Ko S'¥2 L}AFE Kirscher 7

(]
o}

ol



5

MIPPO of Clavicle Midshaft Fracture
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