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ABSTRACT

Background: Major problems that occur after
cardiac surgery are decreasing in pulmonary
function due to many factors such as using
cardiopulmonary bypass during surgery. Surgical
techniques and post-operative pain leading to
tachypnea and shallow breathing. These factors
can increase complications, including atelectasis
and pneumonia. However, there s limited
evidence of post-operative pain's effects on
pulmonary functions and the correlation between

pain and pulmonary function.
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Objective: To determine the effects of pain severity
on pulmonary functions and correlation between
pain and pulmonary functions in cardiac surgery
patients.

Methods: Thirty-four cardiac surgery patients, 19
males and 15 females, participated in this study.
All  the participants received a cardiac
rehabilitation program. Pain score (numeric rating
scales, NRS) and pulmonary functions including
forced vital capacity (FVC), vital capacity (VC),
forced expiratory volume in one second (FEV,),
total lung capacity (TLC), and peak expiratory flow
rate (PEFR) were measured on the pre-operative
day and 2, 3, 4 and 5 days after surgery.

Results: The significantly moderate negative
relationship between pain score (NRS) with VC
(r=-0.468, p=0.005) and NRS with PEFR (r=-0.352,
p=0.041) were found on the second days after
surgery.

Conclusion: Pain is a moderately negative
relationship with VC and PEFR in post-cardiac
surgery patients. Therefore, physiotherapists
should consider pain management as a key role in
these patients, especially when using the
coughing technique. Since this technique requires
both VC and PEFR for the reduction in post-

operative complications.

Keywords: Cardiac surgery, Median sternotomy,
Pulmonary function, Post-operative complications,
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AW AN aia

5UN 1 wansaauidrsanadseianun

A151991 1 AnadnEzYiolleenanalng (N=34)

ANBUTNIINIENTN Median (IQR) Min MAX

Age (year) 56.5 (45.3,67.5) 31.0 75.0

Gender: N (%)

- Male 19 (55.9)

- Female 15 (44.1)
Weight (kg.) 58.4 (51.8,68.0) 33.0 84.0
Height (cm.) 160.0 (152.2,166.0) 145.0 180.0
BMI (kg/m?) 23.3(20.6,25.5) 151 29.6
SBP (mmHg) 112.0 (109.0,126.5) 100.0 150.0
DBP (mmHg) 71.5(69.0,76.5) 54.0 92.0
HR (bpm) 72.0 (64.0,79.8) 54.0 94.0

Functional class: N (%)

1 1(2.9)
2 19 (55.9)
3 13 (38.3)
4 1(2.9)

WNELUR: ANIBEFIU (median) uasidamalng (IQR = interquartile range) : BMI = body mass index; SBP = systolic blood

pressure; DBP = diastolic blood pressure; HR = heart rate
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JuN 2, 3,4 WAL 5

Parameters Pre-op 2" PO 3“ PO 4" PO 5" PO
NRS 0.00(0.00,0.00) 5(3,5)*** 3.5(2,5) 3(2,5) 2(0,2)**°
FVC (L) 2.08(1.25,2.68) 0.78(0.38,1.08**" 1.08(0.67,1.33)  1.30(0.87,1.47) 1.52(1.13,1.83)**"
VC (L) 2.28(1.91,2.83) 1.08(0.74,1.39)*" 1.30(0.97,1.55) 1.67(1.269,1.91) 1.94(1.50,2.13)**"
FEV, (L) 1.36(1.15,2.15)  0.72(0.41,0.90)*° 1.02(0.67,1.08)  1.10(0.81,1.29)  1.27(0.96,1.39)**"
TLC (L) 3.22(2.64,3.87) 2.05(1.87,2.54)**° 2.35(2.09,2.80) 2.54(2.46,2.86) 2.81(2.52,3.10)**°

PEFR (L/min)

3.16(1.86,5.01)

1.78(0.96,2.00)***

2.07(1.26,2.49)

2.11(1.51,2.48)

2.57(1.67,2.91)**"

N U8 LU R : Pre-op = preoperative period; 2 “po=2"

postoperative day; 3°pPo = 3" postoperative day; 4"po = 4"

postoperative day; 5"p0O =5" postoperative day; NRS = numeric rating scales; FVC = force vital capacity; VC =

vital capacity; FEV, = forced expiratory volume in one second; TLC = total lung capacity; PEFR = peak

expiratory flow rate; *** = WAAIAIINUANFAIINNATRATLUINAAUNTHFAUAZURENFATUT 2 (p-value < 0.001);

= UARIATNWANANNNATATEUINUARNFATUN 2 LAZUFINNFATUA 5 (p-value < 0.001)

A1NAN3197 3 N33R ETAENTSA NI
ANANNUTITUINNATAZIULANLIALAZAN
ANT70NINU0A B9RLATILHA AT Spearman's
rank correlation coefficient & 11141 ﬁa&m’]maﬁﬁl
7epl p<0.05 WU lusud 2 udanastinga A Ve
uay PEFR Jmanudniused edvdad1Atynieais by
W@eauluseaudrunans (moderate negative
relationship) A1 NRS (r=-0.468, p=0.005) LAy

(r=-0.352, p=0.041) ANAAU Aanamnalunis1en 3

A19199 3 ANANNUEIZUINNATAZLUUAINLY A

LATANITONINUBA NAINFATUN 2 way 5

NRS and PEFR

2" PO 5" PO
Parameters
r p-value r p-value
NRS and FVC -0.226  0.199  -0.010 0.953
NRS and VC -0.468 0.005** -0.023 0.896
NRS and FEV, -0.206  0.243 0.172 0.330
NRS and TLC -0.075 0.674 0.177 0.317

-0.352  0.041* -0.007  0.970

NAN&LU R : Pre-op = preoperative period; 2nd PO = 2nd
postoperative day; 5th PO = 5th postoperative day; NRS =
numeric rating scales; FVC = force vital capacity; VC =
vital capacity; FEV1 = forced expiratory volume in one
second; TLC = total lung capacity; PEFR = peak expiratory

flow rate; * = p-value < 0.05; ** = p-value < 0.01
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