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SUMMARY

OBJECTIVE: This study aimed to evaluate postoperative pain and quality of life in patients undergoing median sternotomy.

METHODS: A cohort study was carried out on a sample of 30 patients who underwent elective cardiac surgery by longitudinal median sternotomy.
Patients were interviewed at Intensive Care Unit discharge and hospital discharge, when the Visual Numeric Scale and the Brief Pain Inventory were
applied, and 2 weeks after hospital discharge, when the World Health Organization Quality of Life-Bref questionnaire was administered. The normality
of the results was analyzed by the Shapiro-Wilk test, and Wilcoxon Rank Sum and McNemar tests were utilized for the analysis of numerical and
categorical variables. For correlation between numerical variables, Spearman’s linear correlation test was applied. To compare numerical variables,
Mann-Whitney U and Kruskal-Wallis tests were applied. Differences between groups were considered significant when the p-value was <0.05.
RESULTS: Between Intensive Care Unit and hospital discharge, there was a reduction in median pain intensity assessed by the Visual Numeric
Scale from 5.0 to 2.0 (p<0.001), as well as in eight Brief Pain Inventory parameters: worst pain intensity in the last 24 h (p=0.001), analgesic relief
(p=0.035), and pain felt right now (p=0.009); and in interference in daily activities (p<0.001), mood (p=0.017), ability to walk (p<0.001), relationship
with other people (p=0.005), and sleep (p=0.006). Higher pain intensity at Intensive Care Unit discharge was associated with worse performance in
the psychological domain of quality of life at out-of-hospital follow-up.

CONCLUSION: Proper management of post-sternotomy pain in the Intensive Care Unit may imply better quality of life at out-of-hospital follow-up.
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INTRODUCTION

Moderate-to-severe post-sternotomy pain is reported by up to
75% of patients in the first 4 days of surgery, and persistent
pain is reported by 58% in the first month and 39% in the
first year. Adequate analgesia in the postoperative period can
reduce the incidence of chronic pain and improve the patients
quality of life'.

Quality of life is a broad concept, comprising “an individual’s
perception of his or her place in life in the context of the culture
and value systems in which he or she lives and concerning his or
her goals, expectations, standards, and concerns™. Improving the
quality of life is the ultimate goal of cardiac surgery®.

However, the improvement in cardiovascular symptoms can-
not be associated with post-sternotomy pain, as the improve-
ment in quality of life caused by the reduction in cardiovascu-
lar symptoms can be minimized by the chronicity of pain in

the postoperative period.

Many recent initiatives have been focused on limiting opioid
use in surgical patients, since excessive administration of opi-
oids for pain treatment after surgery has been recognized as an
important concern for public health and a potential contributor
to patterns of opioid misuse and related harm’”!!. However, in
developing countries, the problem with these surgeries seems
to be different. There is undertreatment of pain due to a lack
of resources’. This context becomes even more evident in the
postoperative period, in which adequate pain management
could promote positive outcomes in patient recovery.

Besides, poorly controlled pain is associated with an increased
hormonal response to stress. This may contribute to the multiple
postoperative adverse events'?, causing a worsening of quality of life.

The present study aimed to analyze the incidence and
characteristics of postoperative pain after median sternotomy;,
identify possible associated variables, and assess the impact of

pain intensity and duration on postoperative quality of life.

Universidade Federal do Maranhao - Sdo Luis (MA), Brazil.

?Roudebush VA Medical Center, Division of Cardiothoracic Surgery - Indianapolis (IN), United States.

*Corresponding author: pliniocunhaleal@hotmail.com

Conflicts of interest: the authors declare there is no conflicts of interest. Funding: none.

Received on December 14, 2022. Accepted on December 15, 2022.

Rev Assoc Med Bras 2023;69(3):473-478


https://doi.org/10.1590/1806-9282.20221655
http://orcid.org/0000-0001-7731-8410
http://orcid.org/0000-0003-0883-4774
http://orcid.org/0000-0002-5068-9067
http://orcid.org/0000-0002-7752-0683
http://orcid.org/0000-0002-7837-338X
http://orcid.org/0000-0003-3017-7459
http://orcid.org/0000-0002-8753-5344
http://orcid.org/0000-0003-1336-8528
mailto:pliniocunhaleal@hotmail.com

Quality of life in patients undergoing cardiac surgery

METHODS

This is a cohort study, with a convenience sample, conducted
in a university hospital in Brazil. The sample was composed
of patients of both genders aged =18 years, who underwent
elective cardiac surgery with longitudinal median sternotomy
in the period between August 2020 and April 2021. Patients
undergoing previous sternotomy, urgent or emergency sur-
gery, chronic pain, or using analgesics 2 weeks before surgery
were not included.

Patients were evaluated at three moments in the postoper-
ative period: at discharge from the Intensive Care Unit (ICU)
(T0), at hospital discharge (T1), and at home 14-28 days after
discharge (T2). At T0 and T1, pain intensity was characterized
by the Visual Numerical Scale (VNS) and Brief Pain Inventory
(BPI). At T2, to assess the postoperative quality of life, the
World Health Organization Quality of Life Questionnaire —
Bref (WHOQoL-Bref) was used.

The Visual Numerical Scale is a quick, practical, and eas-
ily applied instrument. It consists of a 0~10 visual scale that
rates the intensity of pain the patient reports feeling anywhere
in the body. Pain is classified as mild (0 to 3), moderate (4 to
6), and severe (7 to 10).

The Brief Pain Inventory is a more detailed multidimen-
sional questionnaire. It starts with two screening questions
about the presence and location of pain and is then divided
into two main scales, namely, pain intensity and pain inter-
ference. As for the first scale, the questions: “worst pain in
the last 24 hours”, “use of analgesics”, “intensity of analgesic
improvement”, and “pain felt now” were selected. The anchors
of the pain intensity scale are 0="no pain” and 10="worst pain
imaginable.” As for the pain interference scale, the questions
addressed the influence of pain on general activity, mood, abil-
ity to walk, relationship with other people, sleep, and ability
to enjoy life. The anchors of this scale are 0="no interference”
and 10="completely interferes.”

The WHOQoL-Bref standardized structured questionnaire
of quality of life, developed by the World Health Organization,
is an abbreviated version of the WHOQoL-100, composed of
the 26 questions that obtained the best psychometric perfor-
mances of the original questionnaire, containing two general
quality-oflife-questions and 24 other questions representing
each of the 24 facets that compose the following four domains:
physical (7 items), psychological (6 items), social relations (3
items), and environment (8 items)"?. The higher the score, the
better the quality of life.

Data were tabulated and analyzed in the statistical program
SPSS 25.0°. For the analysis of results, numerical variables were
presented as mean and standard deviation, median, and range
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(minimum and maximum), and categorical variables as absolute
(n) and relative (%) frequencies. Normality was checked using
the Shapiro-Wilk test. To compare numerical and categorical
variables at TO and T1, the Wilcoxon and McNemar tests were
applied, respectively. For correlation between numerical vari-
ables, Spearman’s linear correlation test was applied. To compare
numerical variables with metrics in up to two categories, the
Mann-Whitney U test was applied, and in three categories or
more, the Kruskal-Wallis test was applied. Differences between
groups were considered significant when the p-value was <0.05.

The present study was approved by the Research Ethics
Committee of the institution (No. 23523.023901/2018-1/
CAAE:14783119.5.0000.5087) and was conducted in accor-
dance with the Declaration of Helsinki. All participants signed
the informed consent form.

RESULTS

The sample included 30 patients, mostly females (60%,
n=18) and in the age range of 4659 years (40%, n=12),
ranging from 18 to 78 years (49.73£16.60 years). The most
frequent surgical procedures were coronary artery bypass
grafting (40%, n=12) and valvular replacement (40%, n=12).
The mean times of surgery, cardiopulmonary bypass (CPB),
and aortic cross-clamping were 209165 min (120 to 343),
91.86£33.91 min (18 to 154), and 75+34.56 min (32 to 175),
respectively. The most commonly observed American Society
of Anesthesiologists preoperative physical status classifica-
tion was ASA I1I (40%, n=12), followed by II (36%, n=11).
Mean ICU and in-hospital stays (including the preoperative
period of clinical stabilization of baseline conditions) were
6.4516.25 days (2 to 26 days) and 32.10+19.34 days (7 to
93 days), respectively (Table 1).

AtTO, 10 (33.3%) patients had severe pain, and 7 (23.33%)
patients had moderate pain (median: 5, 0-10). At T1, 10%
had severe pain and 16.67% had moderate pain (median 2,
0-10). Between these two moments, clinical improvement was
observed in all parameters assessed by the BPI, except “pain
interference with the ability to enjoy life” (p=0.161) (Table 2).
The most commonly reported areas of pain were sternal, scap-
ular, and lumbosacral. However, no statistically significant dif-
ferences were observed between the moments of the interview.

The female gender was correlated with higher pain inten-
sity and parameters interference, both at TO and T1, but with
statistical significance only for interference in general activity
(p=0.052; Mann-Whitney U test) and walking ability (p=0.044;
Mann-Whitney U test) at TO and for pain now (p=0.028;
Mann-Whitney U test) at T1.
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Table 1. Sociodemographic, clinical, and surgical aspects of patients
undergoing median sternotomy in a referral hospital.

Variables | _____n____|

Gender
Female 18 (60.0%)
Male 12 (40.0%)
Age (years)
18-30 5(16.7%)
31-45 6 (20.0%)
46-59 12 (40.0%)
60 and over 7 (23.3%)
Mean+SD 497+16.6
Color
Brown 19 (63.3%)
White 7 (23.3%)
Black 4(13.3%)
Habits
Physical activity 2(6.7%)
Current alcoholism 1(3.3%)
Previous alcoholism 11 (36.7%)
Current smoking 1(3.3%)
Previous smokig 7 (23.3%)
BMI2 (kg/m?) 254453
Heart disease
Mitral insufficiency 12 (40.0%)
Heart failure 8 (26.7%)
Mitral stenosis 4(13.3%)
Aortic insuficciency 4 (13.3%)
Tricuspid insufficiency 4(13.3%)
CADP 5(16.7%)
Aortic stenosis 3(10.0%)
ASD*® 3(10.0%)
Surgical procedures
Valvular replacement 12 (40.0%)
CABG? 12 (40.0%)
Closure of ASD¢ 4(13.3%)
Valve repair or replacement 1(3.3%)
Combined procedures 1(3.3%)
Surgery time (min) 209+65
ICUf stay (days) 6.4+6.3
Hospitalization (days) 32.1+19.3
Cross clamping (min) 75.0£34.6
CPBe (min) 91.9433.9
ASA"
&l 12 (40.0%)
11 18 (80.0%)
Analgesia
Morphine 29 (96.7%)
Tramadol 8 (26.7%)
Codein 8 (26.7%)
Dipyrone 26 (86.7%)
Paracetamol 11 (36.7%)
Analgesia-related symptoms
Constipation 11 (36.7%)
Altered appetite 8(26.7%)
Altered diuresis 10 (33.3%)

*Body Mass Index; PCoronary Artery Disease; “Atrial Septal Defect;
dCoronary Artery Bypass Graftin; ¢Atrial Septal Defect; fIntensive Care
Unit; ¢Cardiopulmonary bypass; "American Society of Anesthesiologists.

The longer time of aortic cross-clamping was associated
with greater interference with mood (p=0.011; Spearman’s
correlation), walking ability (p=0.026; Spearman’s correla-
tion), and relationship with other people (p=0.003; Spearman’s
correlation) at T0, and with interference with general activ-
ity (p=0.028; Spearman’s correlation) and again with mood
(p=0.007; Spearman’s correlation) at T1.

The most commonly used analgesics were morphine (96.7%,
n=29), dipyrone (86.7%, n=26), and/or paracetamol (36.7%,
n=11). The total daily dose in the first 24 h postoperatively was
3.2942.27 mg morphine and 5.12+1.64 g dipyrone.

The total dose of morphine during the ICU stay and on
the ward was 221 and 5 mg, respectively, for the group with
mild pain at ICU discharge, 38 and 7 mg for moderate pain,
and 90 and 18 mg for severe pain.

AtT2, the WHOQoL-Bref questionnaire was self-admin-
istered 19.3249.48 days after hospital discharge. The median
overall quality of life was 70.27, ranging from 36.76 to 86.62.
The worst performing domain was physical (12.9312.76), fol-
lowed by environment (13.1522.03). Pain intensity at ICU
discharge (T0) was associated with more unfavorable parame-
ters in the psychological domain (p=0.022). This relationship
was not observed with pain intensity at hospital discharge

(T1) (Table 3).

DISCUSSION

The vast majority of patients achieved a significant improve-
ment in key BPI parameters between ICU discharge and hospi-
tal discharge. However, important pain values persisted during
hospitalization. The post-sternotomy pain of moderate intensity
at ICU discharge and mild at hospital discharge is in agreement

with the results of other studies'?"”

, showing that there is still
room for improvement in analgesic techniques, especially in
the first postoperative days".

The systematic use of opioids in the immediate postopera-
tive period was verified; however, the total daily dose may have
been insufficient for adequate analgesia. One of the factors for
the inadequacy of post-sternotomy pain control is the fear of
side effects of intravenous opioids, which should be the pre-
ferred choice in this context, associated with a second type of
analgesic therapy'?.

There is evidence in the literature of a relationship between
post-sternotomy pain and younger age, female gender, and higher
BMIY. In this study, it was found that age was correlated posi-
tively with the intensity of analgesic relief at hospital discharge.

The female gender was associated with greater pain inter-
ference in daily activities and walking ability ac ICU discharge,
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Table 2. Comparison of responses to the Visual Numerical Scale and Brief Pain Inventory, at Intensive Care Unit discharge (TO) and hospital
discharge (T1), of patients submitted to median sternotomy for cardiac surgery in a tertiary hospital.

Variaveis

Visual Numerical Scale 0(0-10) | 0 (0-10) | 0.001
Brief Pain Inventory

The worst pain in the last 24 hours 5.0 (0-10) 1.5 (0-10) 0.001

Intensity From pain relief 8.0 (0-10) 10.0(5-10) 0.035

Of the pain felt now 1.0 (0-10) 0.0 (0-7) 0.009

On general activity 5.0 (0-10) 0.5 (0-10) 0.001

Mood 3.5(0-10) 0.0 (0-10) 0.017

Bain fluence Ability to walk 7.0 (0-10) 0.0 (0-10) 0.001

Relationship with other people 0.5 (0-10) 0.0 (0-10) 0.005

Sleep 6.0 (0-10) 3.0(0-10) 0.006

Ability to enjoy life 2.0(0-10) 0.0 (0-10) 0.161

*Wilcoxon; *Median (min-max).

Table 3. Relationship between the Visual Numerical Scale at Intensive Care Unit discharge (TO) and hospital discharge (T 1) with the post-discharge
Quality of Life (World Health Organization Quality of Life Questionnaire - Bref) (T2) of patients submitted to median sternotomy for cardiac
surgery in a reference hospital.

Visual Numeric Scale

WHOQol-Bref

Mild pain

(0-3)

Moderate pain
(4-6)

Severe pain
(7-10)

Physical domain 13.7 (7.4-20.0) 13.1(9.7-17.1) 12.3(9.1-14.3) 0.431

0 Psychological domain 16.0(6.7-20.0) 14.0(11.3-16.0) 13.3(11.3-14.7) 0.022
Social relations domain 14.7 (10.7-18.7) 14.7 (10.7-17.3) 14.7 (8.0-16.0) 0.633
Environmental domain 13.5(8.0-18.0) 13.0(11.5-15.0) 12.5(10.5-15.0) 0.374

Physical domain 13.7 (7.4-20.0) 12.6(10.3-13.7) 12.0(9.1-13.7) 0.371

- Psychological domain 15.0(6.7-20.0) 12.7(12.0-14.7) 14.0(12.0-14.7) 0211
Social relations domain 14.7 (10.7-18.7) 14.7 (8.0-17.3) 14.7 (10.7-16.0) 0.814
Environmental domain 13.2(8.0-18.0) 12.0(11.5-13.0) 12.5(12.0-15.0) 0.383

¥Kruskal-Wallis; *“Median (min-max).

and with pain intensity at hospital discharge. Females were asso-
ciated with greater areas of pain at the end of the first week of
cardiac surgery', more postoperative complications and length
of stay, more symptoms 2 weeks after discharge, and lower
quality of life for 6 months after surgery".

Thus, as observed in this study, surgery may imply some
degree of impairment of psychological function during the first
weeks because patients have to face the challenges of a new life
phase that may be accompanied by physical and mental deteri-
oration®®. However, the psychological consequences of sternot-
omy and anginal pain, including depression and anxiety, may
be clinically evident for up to a year after surgery?'. This wide
time interval of unfavorable manifestations in the psychological
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In our sample, we observed a correlation between CPB time

Comparing the data found with those of another author
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term, requiring readjustments in lifestyle.

a lower incidence of moderate to severe pain®

domain is another indication of the complexity of the conse-
quences of pain caused by the punctual surgical event, which

has repercussions on the quality of life in the short and long

and the parameter interference in relationships with other peo-
ple (T0) and mood (T1). Another study observed that CPB

time <60 min was associated, with statistical significance, with

who investigated the mean BPI values in 70 patients at ICU
discharge, equivalent to T0, higher values were found for influ-

ence of pain on walking (7x6.67) and sleep (6x5.37) and lower
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values for worst pain in 24 h (5x4.66), pain now (1x2.61),
influence of pain on activities (5x7. 30), mood (3.5x4.16),
relationship (0.5x1.54), and enjoy life (2x3.04). As for the
parameter “influence on the ability to enjoy life”, it decreases
according to the pain relief score’’.

In the elderly group, cardiac surgery has less effect on increas-
ing life expectancy, while its impact on improving quality of life
is relevant. The variables associated with greater gains in qual-
ity of life in the elderly are poor preoperative physical status,
female gender, older age, and longer hospital stay*.

The most frequent location of acute postoperative pain is

in the sternal re:gion2’3’4’]4’15

, sometimes accompanied by signif-
icant impairment of lung function®. In our study, there was no
significant variation in pain location at T0 and T'.

Several analgesic techniques can be used. Pharmacological
techniques, such as opioids and anti-inflammatory drugs, infil-
tration with local anesthetics, nerve blocks, and spinal analge-
sia'?, and non-pharmacological techniques, such as heat/cold
application, massage, hypnosis, and distraction techniques, exist.
Continuous infusion of local anesthetics can reduce the inten-
sity of acute postoperative pain, opioid use, mechanical venti-
lation time, hospital stay, and atelectasis, and it is a simple and
effective method for treating pain after median sternotomy®.

The patient with pain tends to have greater physical and
emotional exhaustion, reduce his movement, remain in dorsal
decubitus, maintain more superficial ventilation, and awaken
from sleep. Thus, it is reinforced that pain control must be seen
as a priority in health care?.

Among the limitations of the study, the coronavirus pan-
demic (SARS-CoV-2) reduced the number of elective surger-
ies, leading to a reduction of the sample, the prolongation of
the length of hospital stay, and the wide range of T2 follow-up,
which can lead to significantly different pain findings at days
14 and 28. Future studies with higher samples are needed for
a better comparison of findings.

REFERENCES

1. Ziyaeifard M, Azarfarin R, Golzari SE. Areview of current analgesic
techniquesincardiacsurgery.isepiduralworthit? J Cardiovasc Thorac
Res. 2014;6(3):133-40. https://doi.org/10.15171/jcvtr.2014.001

2. Raksamani K, Wongkornrat W, Siriboon P, Pantisawat N. Pain
management after cardiac surgery: are we underestimating post
sternotomy pain? J Med Assoc Thai. 2013;96(7):824-8. PMID:
24319854

3. Sethares KA, ChinE, Costal. Painintensity, interference and patient
pain management strategies the first 12 weeks after coronary
artery bypass graft surgery. Appl Nurs Res. 2013;26(4):174-9.
https://doi.org/10.1016/j.apnr.2013.07.005

As the relevance of this study, one can highlight the use of
validated questionnaires to assess pain and quality of life, the
follow-up performed with three interviews in the postopera-
tive period, delimiting the short-term postoperative follow-up,

as well as the execution in the reference service of the region.

CONCLUSION

The persistence of postoperative pain had an unfavorable impact
on the quality of life after hospital discharge in the short term,
especially in the psychological domain. The correct management
of post-sternotomy pain in the ICU is necessary to relieve the
patient’s discomfort during hospitalization, minimize clinical
complications associated with pain, and improve the quality
of life in out-of-hospital follow-up.

AUTHORS’ CONTRIBUTIONS

LBRV: Conceptualization, Investigation, Methodology,
Project administration, Writing — original draft, Writing —
review & editing. EJSGO: Data curation, Formal Analysis,
Writing — original draft, Writing — review & editing. CMBO:
Conceptualization, Methodology, Project administration,
Visualization, Writing — original draft, Writing — review & edit-
ing. ECRM: Conceptualization, Writing — original draft, Writing
— review & editing. LHLV: Conceptualization, Investigation,
Methodology, Supervision, Validation, Visualization, Writing —
review & editing. VJSN: Conceptualization, Formal Analysis,
Investigation, Methodology, Project administration, Writing —
original draft, Writing — review & editing. EF: Conceptualization,
Formal Analysis, Investigation, Methodology, Project admin-
istration, Writing — original draft, Writing — review & edit-
ing. PCL: Conceptualization, Formal Analysis, Investigation,
Methodology, Project administration, Writing — original draft,
Writing — review & editing.

4. Giacomazzi CM, Lagni VB, Monteiro MB. A dor pos-operatéria
como contribuinte do prejuizo na funcdo pulmonar em pacientes
submetidos a cirurgia cardiaca. RBCCV. 2006;21(4). https://doi.
org/10.1590/50102-76382006000400008

5. Fleck MPA, Louzada S, Xavier M, Chachamovich E, Vieira C,
Santos L, et al. Aplicacdo da versdo em portugués do instrumento
abreviado de avaliacdo da qualidade de vida “WHOQOL-bref”.
Rev Sauide Publica. 2000;34(2):178-83. https://doi.org/10.1590/
S0034-89102000000200012

6. Araljo HV, Figueirédo TR, Costa CR, Silveira MM, Belo RM,
Bezerra SM. Quality of life of patients who undergone myocardial
revascularization surgery. Rev Bras Enferm. 2017;70(2):257-64.
https://doi.org/10.1590/0034-7167-2016-0201

Rev Assoc Med Bras 2023:69(3):473-478


https://doi.org/10.15171/jcvtr.2014.001
https://doi.org/10.1016/j.apnr.2013.07.005
https://doi.org/10.1590/S0102-76382006000400008
https://doi.org/10.1590/S0102-76382006000400008
https://doi.org/10.1590/S0034-89102000000200012
https://doi.org/10.1590/S0034-89102000000200012
https://doi.org/10.1590/0034-7167-2016-0201

Quality of life in patients undergoing cardiac surgery

10.

11.

12.

13.

14.

15.

16.

Brat GA, Agniel D, Beam A, Yorkgitis B, Bicket M, Homer M, et al.
Postsurgical prescriptions for opioid naive patients and association
with overdose and misuse: retrospective cohort study. BMJ.
2018;360:j5790. https://doi.org/10.1136/bmj.j5790

LadhaKS,NeumanMD,Broms G, Bethell J,Batheman BT, Wijeysundera
DN, et al. Opioid prescribing after surgery in the United States,
Canada, and Sweden. JAMA Network Open. 2019;2(9):e1910734.
https://doi.org/10.1001/jamanetworkopen.2019.10734

Berterame S, Erthal J, Thomas J, Fellner S, Vosse B, Clare P, et al.
Use of and barriers to access to opioid analgesics: a worldwide,
regional, and national study. Lancet. 2016;387(10028):1644-56.
https://doi.org/10.1016/50140-6736(16)00161-6

Neuman MD, Bateman BT, Wunsch H. Inappropriate opioid
prescription after surgery. Lancet. 2019;393(10180):1547-57.
https://doi.org/10.1016/S0140-6736(19)30428-3

Lappin R. CDC Guideline for prescribing opioids for chronic pain
- United States, 2016. MMWR Recomm Rep. 2019;65(4):150-1.

Huang AP, Sakata RK. Pain after sternotomy -review. Braz J Anesthesiol.
2016;66(4):395-401. https://doi.org/10.1016/j.bjane.2014.09.013

Aguiar MI, Farias DR, Pinheiro ML, Chaves ES, Rolim IL, Almeida
PC.Quality of life of patients that had a heart transplant: application
of Whoqol-Bref scale. Arq Bras Cardiol. 2011;96(1):60-8. https://
doi.org/10.1590/s0066-782x2010005000133

Mueller XM, Tinguely F, Tevaearai HT, Revelly JP, Chioléro R, von Segesser
LK. Painlocation, distribution,andintensity after cardiac surgery. Chest.
2000;118(2):391-6. https://doi.org/10.1378/chest.118.2.391

Ogut S, Sucu Dag G. Pain characteristics and pain interference
among patients undergoing open cardiac surgery. J Perianesth Nurs.
2019;34(4):757-66. https://doi.org/10.1016/j.,jopan.2018.10.009

Zencir G, Eser |. Effects of cold therapy on pain and breathing
exercises among median sternotomy patients. Pain Manag Nurs.
2016;17(6):401-10. https://doi.org/10.1016/j.pmn.2016.05.006

478

17.

18.

19.

20.

21.

22.

23.

24.

Mathai AT, Sams LM. Assessment of quality of pain and contributing
factors affecting level of pain among patients who had undergone
cardiac surgery in selected hospitals, Mangalore. Asian Pacific J
Nurs. 2015;2(1):8-11.

Borges JBC, Ferreira DLM P, Carvalho SMR, Martins AS,
Andrade RR, Silva MA M. Avaliacdo da intensidade de dor e da
funcionalidade no pés-operatdrio recente de cirurgia cardiaca.
RBCCV. 2006;21(4):393-402. https://doi.org/10.1590/5S0102-
76382006000400009

Bjarnnes AK, Parry M, Lie |, Fagerland MW, Watt-Watson J, Rustgen
T, et al. Pain experiences of men and women after cardiac surgery.
J Clin Nurs. 2016;25(19-20):3058-68. https://doi.org/10.1111/
jocn. 13329

Perrotti A, Ecarnot F, Monaco F, Dorigo E, Monteleone P, Besch G,
et al. Quality of life 10 years after cardiac surgery in adults: along-
termfollow-up study. Health Qual Life Outcomes. 2019;17(1):88.
https://doi.org/10.1186/s12955-019-1160-7

Yuksel V, Gorgulu Y, Cinar RK, Huseyin S, Sonmez MB, Canbaz
S. Impact of experiencing acute coronary syndrome prior to
open heart surgery on psychiatric status. Braz J Cardiovasc
Surg. 2016;31(4):281-6. https://doi.org/10.5935/1678-
9741.20160064

Coelho PNMP, Miranda LMRPC, Barros PMP, Fragata JIG.
Quality of life after elective cardiac surgery in elderly patients.
Interact Cardiovasc Thorac Surg. 2019;28(2):199-205. https://
doi.org/10.1093/icvts/ivy235

Pala AA, Urcun'YS, Cicek OF, Sahin S.Can continuous local anesthetic
infusion after median sternotomy reduce opioid use? Cureus.
2020;12(9):e10711. https://doi.org/10.775%/cureus. 10711

Ribeiro SBF, Pinto JCP, Ribeiro JB, Felix MMS, Barroso SM,
Oliveira LF, et al. Dor nas unidades de internacdo de um hospital
universitario. Rev Bras Anestesiol. 2012;62(5):605-11. https://
doi.org/10.1590/50034-70942012000500001

QL8

BY NC

Rev Assoc Med Bras 2023;69(3):473-478


https://doi.org/10.1136/bmj.j5790
https://doi.org/10.1001/jamanetworkopen.2019.10734
https://doi.org/10.1016/S0140-6736(16)00161-6
https://doi.org/10.1016/S0140-6736(19)30428-3
https://doi.org/10.1016/j.bjane.2014.09.013
https://doi.org/10.1590/s0066-782x2010005000133
https://doi.org/10.1590/s0066-782x2010005000133
https://doi.org/10.1378/chest.118.2.391
https://doi.org/10.1016/j.jopan.2018.10.009
https://doi.org/10.1016/j.pmn.2016.05.006
https://doi.org/10.1590/S0102-76382006000400009
https://doi.org/10.1590/S0102-76382006000400009
https://doi.org/10.1111/jocn.13329
https://doi.org/10.1111/jocn.13329
https://doi.org/10.1186/s12955-019-1160-7
https://doi.org/10.5935/1678-9741.20160064
https://doi.org/10.5935/1678-9741.20160064
https://doi.org/10.1093/icvts/ivy235
https://doi.org/10.1093/icvts/ivy235
https://doi.org/10.7759/cureus.10711
https://doi.org/10.1590/S0034-70942012000500001
https://doi.org/10.1590/S0034-70942012000500001

