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ABSTRACT:
INTRODUCTION:

Although the most serious complications following cardiac surgery are fairly
well known. The most common complication of post sternotomy pain, which
is associated with redo cardiac surgeries.

AIMS & OBJECTIVE:

The main aim of the study was to determine the incidence of chronic post
sternotomy pain in patients undergoing redo cardiac surgery for coronary
arteries or valve disease.

MATERIAL & METHODS: This was a cross-sectional, quantitative study by recruiting 100 patients at
Punjab Institute of Cardiology, Lahore over a period of six months in 2020.
The data about patient’s demographics, type of surgery, history of surgery
as well as risk factors like Diabetes Miletus, hypertension, smoking, and
Hyperlipidemia was recorded. The visual analogue scale (VAS) pain scale was
used to assess pain intensity from 1-10 on the VAS scale. We also assessed
differences based on gender and age groups.
RESULTS:

From the results, males 72 (72%) were more affected from post sternotomy
pain than females 28 (28%). Similarly, among age groups, frequency of pain
was lesser in younger patients (6%) than patients with age 37 to 72 (94%).
There were 89% diabetic and 81% of patients suffered from hypertension while
46% of patients were smokers and 73% of patients were found to be patients
of hyperlipidemia. A total of 84% of patients underwent CABG surgery, 13%
underwent valvular surgery while 3% of patients underwent valvular and
CABG surgery. All patients suffered from post sternotomy pain had undergone
redo cardiac surgery. Among them 34% of patients represented their pain
intensity as 2/10 at the VAS pain scale while 2% marked their pain intensity
as 6/10 and 7/10.

CONCLUSION:

Different disease factors, as well as the type of cardiac surgeries, are associated
with post sternotomy pain, with most patients experiencing mild pain. There
is paucity of work on this topic and further prospective multicenter trials are
needed to study early signs, risk factors ad clinical implications of PSP.
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INTRODUCTION:
ost sternotomy pain (PSP) is defined as
the discomfort that persists in the chest or
sternotomy incision for more than 2 months
following surgery is known as post sternotomy pain.
1,2
The reported incidence of PSP is from 38% and
66% of patients.3 Generalized post-sternotomy
pain is defined as persistent or intermittent pain in
the surgical area that lasts longer than the normal
tissue rehabilitation period of three months and is
distinct from pre-operative pain.4
Severe uncontrolled pain, particularly in the
initial postoperative period, severely impact
patient recovery following cardiac surgery.
Untreated pain can not only result in adverse
hemodynamic repercussions (tachycardia,
arrhythmias, hypertension) but also pulmonary
complications (atelectasis and pneumonia) and
coagulation disorders (hypercoagulability and
platelet activation). As a result it can increase
hospitalization and cost.5,6 Pain also activates
sympathetic nervous system and increase stress
hormone levels. It can result in several postoperative
adverse effects, including myocardial ischemia,
cardiac arrhythmias, hypercoagulability, and
increased risks of delirium and slow wound healing
/ wound infection. Significant pain also harms
patient satisfaction, delays the initiation of walking,
and affects recovery and hospital discharge.7
PSP is not well understood in terms of its incidence,
predisposing / clinical features, and progression.
It is important to understand the frequency and

P

early symptoms to prevent and treat in a timely
manner.8,9 The aim of the current analysis is to
identify the prevalence of chronic post-sternotomy
pain in patients who had undergone redo cardiac
surgery, with the majority undergone coronary
artery bypass graft (CABG) and/or valve surgery.
The visual analogue scale (VAS) was employed to
quantify the pain. The VAS tool is commonly used
for pain measurement.8-10 In this scale, the patient
is asked to rate the intensity of felt pain along a
horizontal line on a scale ranging from 1 to 10
points.
MATERIALS AND METHODS:
This was a cross-sectional, quantitative study which
was carried out at Punjab Institute of Cardiology,
Lahore Pakistan, in a prospective manner among
the group of 100 patients. All information was
kept confidential. A questionnaire was designed
to record data about patient’s demographics, type
of surgery, history of surgeries, VAS pain scale as
well as cardiovascular risk factors like diabetes
mellitus (DM), Hypertension (HTN), smoking, and
hyperlipidemia. In this study, patients with cardiac
surgery in previous 3 months were included.
Patients with any connective tissue disorder,
malignancy, chronic kidney disease, endocrine
disorder, musculoskeletal disorders, previous
chest wall trauma or spinal surgery were excluded.
Statistical analysis was performed with SPSS v.20
(IBM SPSS, Inc.). Frequencies and percentages of
variables were calculated and compared.
RESULTS:

Table 1: Frequency distribution of different factors among patients
Features of patients

Number

percent

Male

72

72.0

Female

28

28.0

12-40

13

13.0

41-60

68

68.0

> 60

19

19.0

Diabetes mellitus

Yes

89

89.0

Hypertension

Yes

81

81.0

Smokers

Yes

46

46.0

Hyperlipidemia

Yes

73

73.0

History of surgery

Redo surgery

Yes

100

100

Surgery type

CABG

84

84.0

Valvular surgery

13

13.0

Valvular surgery+ CABG

3

3.0

Demographic factors

Gender
Age groups (years)

Risk factors

70
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Table 2: Frequency distribution of patients among VAS pain scale (Mild pain – score 1-3, moderate – score 4-6 and
severe score > 6)
VAS pain scale

Number

Percent

0/10

7

7.0

1/10

10

10.0

2/10

34

34.0

3/10

22

22.0

4/10

17

17.0

5/10

3

3.0

6/10

2

2.0

7/10

2

2.0

8/10

3

3.0

Total

100

100.0

In this study, frequencies and percentages changes
for different parameters were calculated to see their
relationship with post sternotomy pain.
Frequency distribution of demographics among
patients:
A total of 72 patients (72%) were males with mean
age mean ± Standard deviation (table 1). Patients
ranged from 12 to 72 years and the frequency
distribution of different age groups is listed in
table 1.
Frequency distribution of risk factors:
The incidence of cardiovascular risk factors e.g.
diabetes mellitus (89%), hypertension (81%) and
smoking (46%) is listed in table 1.
Frequency distribution of type and history of
surgery:
A total of 84 patients (84%) had redo CABG and
13 (13%) had redo valve surgery. Only, 3 patients
(3%) had CABG after previous valve surgery as
shown in table 1. In the case of history of surgeries,
all patients who suffered from post sternotomy
had undergone redo cardiac surgery as shown in
table 1.
Frequency distribution of patients among VAS pain
scale:
On the VAS pain scale frequencies of patients

suffering from post sternotomy pain is shown in
table 2.
DISCUSSION:
Demographic data of the study population are
presented in Tables 1. In the present study, males
(72%) and middle age patients were significantly
more susceptible to post sternotomy pain after redo
cardiac surgery. This was in agreement with the
results of Costa et al. 11 who reported that males
and age group 50-60 years suffered more from
chronic post sternotomy pain. Similarly, Veal et al.
12
reported 84.5% of patients with post sternotomy
pain were males, with an average age of 69.6 years
and that 84.5 % of patients were females. These
findings regarding gender were different from the
current research. Similarly, the results of van et al.
13
were also opposite to the present work.
Regarding risk factors, in the present study, 89% of
patients with post sternotomy pain were diabetics.
It shows a possible association between the two.
Results of Jalil et al.14 supports the present work.
In contrast to our findings, the outcomes of similar
work by Costa et al.11 were not consistent with our
findings. In current study, 81% of patients who
experienced pain after surgical intervention also
had high blood pressure. The studies conducted
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by Costa et al. 11 on hypertension were consistent
with the present study with high blood pressure in
83.1% patients. There was no significant disparity
in pain between smokers and nonsmokers. At
this point, there has been no literature on the
link between smokers and post-sternotomy pain;
therefore, there is a need to fill this gap in the
existing knowledge.
About 73% patients were suffering from
hyperlipidemia. Gündeş et al. 15 found an
association between the two. These findings are in
stark contrast to current investigation. Furthermore,
Arnesen et al.16 also published similar work, the
outcomes were also different from our study.
Similarly, Zheng et al. 17 observed increased levels
of hyperlipidemia in association with sternotomy,
and the findings were consistent with the findings of
the current investigation. According to the National
Center for Health Statistics, the function of different
risk factors for cardiovascular disease is debated in
the literature.18 Some studies have suggested that
variable risk factors may be associated with cardiac
pain. 19, 20 The connection between all of these
risk factors however, requires further prospective
cohort studies.
In our study almost all patients who suffered from
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post sternotomy pain did not have any previous
history of redo surgery and re-exploration histories.
Results from many research were in line with
present work. 21,22 However in study by Veal et
al. there is link between previous surgery and
post sternotomy pain.23 The intensity of pain after
redo cardiac surgery among most of the patients
was mild i.e. 2/10 on the VAS pain scale. Costa
et al. 11 conducted a case-control study on the
factors related to the development of chronic poststernotomy pain and found that the majority of
cardiac patients (13.2 %) rated their pain severity as
2/10 on a pain scale. These findings were consistent
with the current investigation. Similarly, Flo et al.
24
investigated acute and chronic post-sternotomy
pain before and after the implementation, results
were also consistent along with other studies. 25, 26
While results of Meyerson along with other studies
were in contrast to present work. 27
CONCLUSION:
In conclusion, different disease factors, as well
as the type of cardiac surgeries, are associated
with post sternotomy pain, with most patients
experiencing mild pain. There is paucity of work
on this topic and further prospective multicenter
trials are needed to study early signs, risk factors
ad clinical implications of PSP.
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