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Comparison Study of Different Approach (Deltoid Splitting Approach and
Delto-pectoral Interval Approach) for Proximal Humeral Fractures

Seung-Hee Kim, M.D., Jinmyoung Dan, M.D., Byoung-Kook Kim, M.D., Yun-Seok Lee, M.D.,
Hyoeng-Jung Kim, M.D.*, Keun-Jeong Ryu, M.D.*, Jin-Hyun Lee, M.D., Jae-Hwa Kim, M.D.*

Department of Orthopedic Surgery Gumi CHA Hospital,
Bundang CHA Hospital College of Medicine, CHA Medical University, Korea*

Purpose: A comparison of the radiographic and the clinical outcomes between two different surgical approach-
es-Deltoid splitting and Delto-pectoral interval-on the proximal humerus fractures treated by locking compres-
sive plate (LCP), is done.

Materials and Methods: Medical records and pre- and postoperative radiographs were reviewed retrospectively
for 75 adult patients who underwent surgical fixations with locking compressive plates from May 2005 to
December 2011. Patients were divided into two groups according to the surgical methods. Differences in the
neck-shaft angle between immediate postoperative period and final follow-up were compared between the two
groups. Differences in constant score and Korean shoulder score (KSS) between affected arms and contralateral
arms at final follow-up were also compared.

Results: The differences in the neck-shaft angle between immediate postoperative period and at final follow-up
was 12.04 degrees on average in Deltoid splitting approach and 10.20 degrees in Delto-pectoral interval
approach, which was not statistically significant. Differences in constant score/KSS between the affected arm
and the contralateral arm were 13.78/22.74 points in deltoid-splitting approach on average and 19.41/31.13
points in Delto-pectoral interval approach, showing that deltoid-splitting approach is significantly superior.
Conclusion: Deltoid-splitting approach showed better functional outcomes in the fracture reduction and internal

fixation using LCP for the treatment of unstable proximal humerus fractures.

Key Words: Proximal humeral fracture, Deltoid splitting approach, Delto-pectoral interval approach, Locking
compression plate
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Fig. 1. Intra-operative photographs show delto-pectoral approach (A) and deltoid splitting approach (B).

Table 1. Demographics

Deltoid split approach Delto-pectoral interval Approach Total
No 39 36 75
Mean age (range)* 62 (19~90) 61 (36~82)
Sex (M/F)* 11/28 10/26 21/54
Fracture type*
(2 parts/ 3 parts) 24/15 25/11 49/26
Follow-up period* 37.8 week 40 week 38.2 week
Bone union* 18.8 week 19.8 week

%1 p>0.05
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Fig. 2. Neck/shaft angle. By use of an anteroposterior radi-
ograph, the humeral neck/shaft angle (black arrow) was
determined by the intersection of a line drawn on the central
axis of the humeral shaft (A) with a line (C) drawn perpen-
dicular to the anatomic neck (B) of the humerus.

Table 2. Complications in Different Approaches
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ALK SHA Axlo] B2 Pagvolainen?] W ol 93]
AR Z7HzEo] 31E(130+100) A= 9=, 100~1200 A

Deltoid split approach Delto-pectoral interval approach
Failure of fixation 0 2% (5.5%)
Loosening of screw’ 3 3
AVN 0 11 (2.7%)
Axillarry nerve palsy 0 1 (anterior branch)’
Deep infection 0 0
No 3/39 (5%) 6/36 (13%)

* These two cases were done revision surgery.

' In these cases, adjacent screws were stable so that they doesn’ t need additional procedures.
* In this case, avascular necrosis was occurred partially and functional impairment was mild.

‘ In this case, patient has neurologic deficit after initial trauma.
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Fig. 3. Overall average difference of neck shaft angle
between immediate post-operative and final follow-up radi-
ography. The bottom and top of the box is the 25th and 75th
percentile, and the band near the middle of the box is the
mean (p>0.05).
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Deltoid-splitting approach  Delto-pectoral approach

Fig. 4. Overall average difference of KSS scores (between
operative shoulder and opposite shoulder) between deltoid
splitting approach and delto-pectoral approach. The bottom
and top of the box is the 25th and 75th percentile, and the
band near the middle of the box is the mean (p=0.006).

Table 3. Radiologic Result by Different Approaches and Fracture Subtypes

fNSA Good Fair Poor Total
Neer type 2 (DS) 20 4 0 24
Neer type 2 (DP) 18 7 0 25
Neer type 3 (DS) 10 5 0 15
Neer type 3 (DP) 7 2 2 11
No 55 18 2 75

fNSA: final neck shaft angle
DS: Deltoid- splitting approach
DP: Delto-pectoral interval approach



|
=
re

A Fpsts

ESE v H o] 79} 3= o719 Constant score X}
°](dConstant score)E AEHHTEH FAT A= 4F
7y Bk mubo] ot 13,780l A gt =Y
H w 19.418 08 Azt Ba o] FA5H
° =35 AIE B tH(p=0.007) (Fig. 5).

o o

| .
o
T
=2

19.41

5
3

13.78

i

L

S
3

S
S

3
S

Difference of Constant score

L

Xl 16 2 M1 = —

)
o
o

BN
i
i)
N

4 do me

H o

[
s
o
2,
-~
2
dl
rl
("]
i
2
1o

2

2> o 4
Mo N v
i kU rlo

= o

1o
s
rln
BN
>
flo
o
o
iy
~ 2
%
o N

N
=
el
\y
e
2
ot
~N
olr
iy
O
Hu)
e fU o
ot
Iz

>

i
NI

N

%0
|o

%0,

T 1o

ol
E -
=

Aot B 1ol f2 o MY o [fr

ok &
toh
I
el
N
rlr
=Y,
o
ol
fo
QL
v
kl
O
N

o
2L Ho

(
A

B A
r

e
2
ox

-
iy o
<l
= 2
kL
K
< o
>

N

)

ox %
u)

riot - 1y
L
rl
!
iy
1B
H
£ o
[

\
ol

r
ox
J

H 1o (o

off = M

O, & Nt o3
&N

o 2

N T o
. o 1o

o FN & 13

~
O
o
;O
=

X

).
1)
>
>
oo
i
N rlr
=
k-
ox,

ol o N

AEH, 71Ee] EE 5

L

ol
<
B &4 o

>
fo
= o

2
N

= ol
i
o

’

W% 5ol o3 ofF chepalz] g}
.00+ = o
— . BAo] 22 olga 71EY FET D UARS LS
Deltoid-splitting approach  Delto-pectoral approach 5 1AL bR A HEH AL AL 2 9o
Fig. 5. Overall average differences of Constant scores 7|0 4 %2 AT 4=~ U= Ao g wo] AL
celto splving approsch and deltpectoral approsen. The S 5L o1ef Axkgel Sl et £ ol el 2
i ' UE=NTR ke EXIR=E S, o I
bottom and top of the box is the 25th and 75th percentile, and TS Bl shelh ey 71Ee] a4 Ay &
the band near the middle of the box is the mean (p=0.007). tyZo|u Al Ba7} Qe A S 1A Alujyp A
Table 4. Functional Result (KSS scores) by Different Approaches and Fracture Subtypes
KSS score Excellent Good Fair Poor Total
Neer type 2 (DS) 0 11 11 2 24
Neer type 2 (DP) 2 6 8 25
Neer type 3 (DS) 0 3 6 6 15
Neer type 3 (DP) 0 2 2 7 11
No 2 22 28 23 75
DS: Deltoid- splitting approach
DP: Delto-pectoral interval approach
Table 5. Functional Results (dConstant score) by Different Approaches and Fracture Subtypes
dConstant score Excellent Good Fair Poor Total
Neer type 2 (DS) 8 15 1 0 24
Neer type 2 (DP) 5 13 4 3 25
Neer type 3 (DS) 2 9 4 0 15
Neer type 3 (DP) 1 7 1 2 11
No 16 44 10 5 75

dConstant score: difference of constant scores between affected shoulder and opposite shoulder

DS: Deltoid-splitting approach
DP: Delto-pectoral interval approach
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