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Relationship between Lateral Position Change and Sternal Complications
after Cardiac Surgery through Median Sternotomy

Kang, Young Ae' - Bae, Su Jin? - Song, Chie Eun?

'Clinical Nurse Specialist, Cardiovascular Surgery ICU, Asan Medical Center,

*Staff Nurse, Cardiovascular Surgery ICU, Asan Medical Center

Purpose: This study was conducted to examine the relationship between lateral position change and sternal complications
after cardiac surgery through median sternotomy. Methods: This study was a retrospective descriptive case-control study,
involving 241 patients who underwent cardiac surgery through median sternotomy. Data from October 2011 to September
2014 were collected. Results: Sternal complications (i.e. dehiscence, sternal instability, mediastinitis) developed in 33 patients
(13.7%). Primary symptoms of complications were discharge and erythema, and the mean time difference from surgery to
appearance of symptoms was 15 days (range, 1-138 days). The factors associated with sternal complications were cancer
comorbidity (x?=5.22, p=.039), internal mammary artery procedure (x*=4.16, p=.041), and duration of extra-corporeal mem-
brane oxygenation ( p=.033). Position change was not related to incidence of sternal complications (x=0.14, p=704). Pressure
ulcers appeared in 63 patients (26.1%). Mean time difference from surgery until occurrence of ulcers was 6.7 hours (range,
0-323.0 hours), but position change was started from 132.4 hours (range, 27.1-503.2 hours) after intensive care unit admission.
Conclusions: These results provide baseline data to create a standard position change and activity protocol for patients after
median sternotomy. Furthermore, the study could help clinical practitioners establish evidence-based nursing practices.

Keywords: Sternal complications, Position change, Median sternotomy, Cardiac surgery
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ek oA % (elective surgery) A7 1499 (61.8%)
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Table 1, General and Therapeutic Characteristics of the Study Patients

F9) e B8 TSI,

’ o [=N=] o
TE T ATEFT] ASARR
Act. e T ANNES S AT AL 24178 F 33 (13,7000 FZ TEF
Hoj A A B2E Al Wk, o] o] vrAIgl 11, A7l (dehiscence)”}t 21“‘(63 6%), RS
Ata3l A2 (ECMO)E AFlst (mediastinitis)©] 11'8(33.3%), & E<F4(instability)
T e T AN EE AAE . o] 19(3.1%) AT Fa% 27 %AOP 2L HoE
. Ade5Al (discharge)o] 219(63.6%) 08 7 Wk, 1 9] &

(N=241)

Variables Categories n(%) or mean-=£SD(range) or median(range)
Age (y) 653 +12.7(17-86)
Gender Male 130(53.9)
Female 111(46.1)
BMI 240+ 3.7(16.3-37 4)
DM 55(22.8)
HTN 115(47.7)
Smoking 81(33.6)
Alcohol 81(33.6)
Comorbidity Cardiovascular 83(34 .4)
Cerebrovascular 218.7)
Respiratory 25(10.4)
Renal insufficiency 19(7.9)
Cancer 15(6.2)
Surgery classification Coronary artery-related 61(25.9)
Valve-related 82(34.0)
Aorta-related 47(19.5)
Heart transplantation 14(5.8)
Combined surgery 25(10.8)
Others 11(4.6)
Cardiac surgery history 42(17 4)
Surgery type Elective surgery 149(61.8)
Emergent surgery 92(38.2)
Operation time (h) 57(17-141)
Post-operative mechanical ventilation time (h) 70.5(6.5-7527.0)
Cardiac device support IABP 19(7.9)
ECMO 38(15.8)
Opened sternum 8(3.3)

*BMI =

body mass index; IABP =

intra-aortic balloon pump; ECMO = extra-corporeal membrane oxygenator
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Table 2, Characteristics of Patients with Sternal Complication

(N=33)
Variables Categories n(%) or median(range)

Sternal complication  Dehiscence 21(63.6)

Mediastinitis 11(33.3)

Sternal instability 13.1)
Symptom Discharge 21(63.6)

Pain 11(383.9)

Erythema 11(33.9)

Fever 5(15.2)
l;r::% tgl:n(z(g)essmn of 15(1-138)
Treatment VAC apply 20(60.6)

Direct closure 13(39.4)

Surgical treatment 20(60 .6)
Laboratory data CRP (mg/dL) 22 40(1 563-36.31)

WBC(*103/Ul) 20.9(11.3-46.8)

Ho (g/dL) 7.7(6.2-8.5)
Position change Number 10(30.9)

Time until first 130(27-220)

position change (h)

71

Z‘

((*=4.16, p=.041),
o} AR 2 AAH RS

SR o A A €]
172 S A
SAIZHE 9] 117.9-187.6) 2.2 H] 32 89.5
15.7-58.3) 2t} t ZAActhHu=31.0, p=.033).
Hy tidAE 5 o2 71Adgke = 74 A
2%) 0.2 H] TAYTO] 107 (4.8%) 1 H] s}
%94@ M% HATH(*=5.22, p=.039).
= a0 HlFEF A]42(Body Mass Index, BMI)
+3.9(18.5—-33.3) %2 g Fo| WAsHA] e o
3.7(16.3-37.4)°l HI3H =3toth f-o5 Zpol= §
=.341), Try=o] w3t AR} LollA] 2 (6.1%)
12 ore FLollA 6%H(2.9%)0] &% AT
2 Aol YAt A=
(delayed sternal closure)= 3t Ao &
& Fo] o7k Abol= Y1 Th(x?=0.90,

2N B
TE ST
ne

A

1 Xel
-1

=

o

5
[e)

24.5

K
6\ \

14

o
(= )

oo
Bv==

,
s
oZ,

ol

<

1_4

ol
-
D)

I:H'_Q_
T

_1

e oo
T

_\ﬁrﬂ

NN o &30 'N rlr
%0 o

—L ol.u: rlo &O

lo &
4

S~
wWw
(@)
=

]Ioh el

oE

olN
e
oX

ko]
U

L

X
mlo olN

|_A

3(30.3%)1} 1] A2 707
(33.7%) ol A A $ Al gato] T = ko] A A
Ago = F93k Zpol7t dTh(y?=0.14, p=.704). 5

& 3 A AYHAH AR A2 S Ao A
130A17H(RI 9] 27.1~219.6), H] WAtollA 132 3A1%F
(9] 28.0~503.2) 2.2 F2Jgt ztol= gl tHu=326.0,
p=.343).

& o

e
o,

ZE 2912 Table 39 AAl5H3iT).

o?L

Y5t FAl= 807 (33.2%)°] %
8(12.5%) 7 A1 78& A9
011*1 = TFol WSk,
A ATH?=0.14, p=.843). F
%“ b A7 /\17}3 A9 o
39), Al W7
(“*H 138):‘1‘ Folg Apol & B th(u=85.5, p=.027).
A 178 Al 3578(43.8%) 2 A9 M-S Al
A ok ot 289 (17.4%) A £ (pressure ulcer)o] &
Asto] S4F AR & -2 [Fof7t ApolE E itk
(x?=19.23, p<.001). F8 &3 TAYH L= JA|me]m
(sacro—coccygeal)2} A9 o](buttock) o, |7z

o

.

2 AW o

ol

].

=13



Table 3, Factors Associated with Sternal Complication

(N=241)

Sternal complication (N=33)

No sternal complication (N=208)

Variables Categories n(%) or median(range) or n(%) or median(range) or * . P
mean =+ SD(range) men+SD(range)

Age 66.8 = 13.1(38-81) 65.0+9.7(17-86) 447

Gender Male 14(42 4) 116(55.8) 2.04 189
Female 19(57.6) 92(44.2)

BMI(kg/m®) 245+ 39(185-33.3) 239+ 3.7(16.3-37 4) 341

DM Yes 8(24.2) 47(22 6) 1.10 834

Comorbidity Cardiovascular 15(45.5) 68(32.7) 2.06 170
Renal insufficiency 5(15.2) 14(6.7) 278 153"
Cancer 5(15.2) 10(4.8) 522 039"

Op. time(h) 54(2.3-13.3) 57(1.7-141) 33230 386"

CPB Yes 26(78.8) 189(90.9) 432 063
CPB time (min) 150.5(35-431) 161.0(20-642) 24200 451"

IMA graft 15(45.5) 58(27.9) 416 [oZ3]

Duration of Cardiac ~ ECMO support 157 8(117 9-187 6) 89.5(15.7-58 3) 310 033"

device application (h)

Opened sternum Yes 2(6.1) 6(2.9) 090 301

Position change Number 10(30.9) 70(33.7) 0.14 704
Time till first position 130.0(27.1-219.6) 132.3(28,0-503.2) 3260 3437

change (h)

* Fisher's exact; ©~ Mann-Whitney U test

BMI=body mass index; CPB=cardio-pulmonary bypass; IMA=internal-mammary artery; ECMO=extra-corporeal membrane oxygenator

Table 4. Relation between Position Change and Sternal

Complication

Position change

No position

(N=80) change (N=161)
Variables x u P
n(%) or n(%) or
median(range) median(range)
Sternal 10(12.5) 23(143) 0.14 843
complication
Time till 11,5 (6-39) 16 (1-138) 855 027"
expression
of sternal
complication
symptoms(d)
Pressure ulcer 35(43.8) 28(174) 1923 <001
Time il 7.7(0-94) 52 (0-323) 4435 208"

occurrence of
pressure ulcer(h)

* Mann-Whitney U test
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