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Summary. The aim of this study was to analyze trends for developing chronic postoperative
pain in the early postoperative period by comparing the effect of two different methods of analgesia
after cardiac surgery.
Design. A single-centre, prospective randomized controlled trial, with an open-label design was
performed in patients undergoing open heart surgeries with cardiopulmonary bypass. Surgeries included coronary artery bypass grafting, heart valve replacement or combined surgery.
Methods. Patients were divided into two groups (group I and group II) in relation to the type
of analgesia during and after the surgery. Group I received systemic analgesia, while group II had
multimodal analgesia. The study was performed at the Hospital of Lithuanian University of Health
Sciences Kauno klinikos, Department of Cardiothoracic and Vascular Surgery from September,
2019, until January, 2020.
Results. In total, 122 patients participated in the study. Chronic pain was found to develop in
less than one third of the patients (29.5%, n = 36). Group I had slightly higher rates of pain level,
although different analgesia methods did not affect the rate of chronic pain. The patients over 75
years of age, obese and overweight were at least 3.5 times more likely to develop chronic pain than
the patients younger than 50 years and those with normal weight. There was no significant difference between patients’ gender or type of surgery and the development of chronic postoperative pain.
Introduction
Heart surgery, such as coronary artery bypass
grafting (CABG) and heart valve replacement
(HVR), ranks among the most frequently performed
interventions worldwide (1). Pain levels after cardiac surgery are often severe, undertreated and prolonged. The development of chronic pain is considered a major complication after surgery. Chronic (or
persistent) postoperative pain (CPOP) has been defined by the International Association for the Study
of Pain as a clinical discomfort that lasts more than
3 months post-surgery without other causes of pain
such as chronic infection or pain from a chronic
condition preceding the surgery (2). According to
the International Classification of Diseases, persistent postoperative pain has greater intensity or different pain characteristics than preoperative pain
and is a continuum of acute postoperative pain that
may develop after an asymptomatic period (3, 4).
Postoperative pain (POP) is one of the most common postoperative complications that is experienced
by up to 80% of patients. The problematic nature of
POP is still a relevant and under-investigated topic
in the works of foreign and Lithuanian researchers
(5). Sufficient POP management improves patients’
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quality of life and their recovery time and reduces
the cost of treatment (5–7).
Pain after cardiac surgery is caused by several
factors: sternotomy, sternal/rib retraction, pericardiotomy, internal mammary artery harvesting, saphenous vein harvesting, surgical manipulation of
the parietal pleura, chest tube insertion and other
musculoskeletal trauma during surgery. The effects
of undertreated pain during early postoperative
period (EPP) may lead to an increase of anxiety,
emotional discomfort and sleep disturbance. The
influence of pain on physiology can cause cardiovascular dysfunction, thromboembolic complications, pulmonary dysfunction and, in some cases,
may be associated with pulmonary atelectasis and
pneumonia (5, 6, 8). Current evidence suggests that
poorly treated acute postoperative pain not only influences patient well-being, but also increases the
risk for development of chronic pain (9, 10). The
rates of chronic postoperative pain in patients after
heart surgery range between 21% and 55% (11).
Effective POP management has been problematic for health professionals who manage pain.
Hence, previous researchers have devoted time and
resources to discover measures that would improve
pain management. Even though studies continue to
report inadequate POP management (12–15), in the
first decade of the 21st century, postoperative pain
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was still not successfully managed in one third to
half of patients (5, 16).
An examination of the literature shows some
reasons for inadequate POP management, such as
effect of culture, inappropriate attitude of health
personnel, patients, and their families, inadequate
knowledge of health professionals, and lack of multidisciplinary approach to pain management (17,
18). Studies have further explored these key barriers; for example, health professionals’ barriers for
POP management pain assessment, prejudice and
bias toward patients, and inability to empathize and
establish rapport (19, 20). Nurses have been found
to contribute to the ineffective management of POP
pain. According to Coulling (2005), doctors and
nurses made their own judgments about the patient’s pain instead of relying on the patient’s selfreport of pain (21). Studies have attributed most of
the barriers associated with ineffective pain management to the nurse, perhaps because the nurse is
the only health professional who spends 24 hours
per day with the patient. Thus, the nurse plays a key
role in the management of POP because it is the
responsibility of the nurse to assess pain and provide
a timely intervention.
Systemic analgesia (with opioids and non-opioids)
is still considered to be the basis (even the goldstandard) of postoperative pain therapy. However, it is
well known that the parenteral application of opioids
is associated with a high rate of side effects (22, 23).
Regional blocks with local anaesthetics and opioids
are key components of effective multimodal analgesia.
To achieve effective analgesia with parenteral opioids,
much higher doses are necessary when compared
with the epidural route (e.g., morphine 50–100 mg
via intravenous patient-controlled analgesia versus
5 mg via an epidural catheter). The advantageous
effects of epidural anaesthesia compared with
parenteral opioids were also confirmed in a current
meta-analysis (24). This combination leads not only
to a decrease in the dose and consequently the sideeffects of each drug; there is also a synergy in which
the local anaesthetic facilitates the transfer of the
opioid into the cerebrospinal fluid and increases the
affinity of the opioid receptor for the opioid (24).
The aim of this study was to compare the effect of
two different types of analgesia (systemic and multimodal (combined with regional)) after heart surgery
on the development of postoperative chronic pain.
Material and Methods
Study Design. A single-centre, prospective ran
domized controlled trial with an open-label design
was performed. The study was performed at the
Hospital of Lithuanian University of Health Sciences
Kauno klinikos, Department of Cardiothoracic and
Vascular Surgery from September of 2019 until
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January of 2020. The study was divided into two
stages: early postoperative period (postoperative days
1–3) and follow-up period (3 months after surgery).
During the EPP, acute pain levels were recorded.
During the follow-up period, the patients were
contacted by phone to assess the onset of chronic
postoperative pain.
Participants. The patients were enrolled on the
day before heart surgery and the written informed
consent was obtained. The patients underwent open
heart surgery with cardiopulmonary bypass (CPB)
and were monitored 3 days after their surgery with
the questionnaire of their pain level completed.
Then, in order to investigate chronic postoperative
pain, they were contacted by phone 3 months after
the surgery.
Patient inclusion criteria were the following: age
of 18–85 years, elective heart surgery with CPB,
type of the heart surgery such as CABG, HVR and
combined surgery (HVR and CABG). Exclusion
criteria were emergency surgery, redo (repeated)
operation, complicated postoperative course, history of persistent pain before the surgery, difficulty to
communicate with the patient and incomplete data
collection during whole six month period.
During the three-month period, 234 patients
underwent heart surgery with CPB. A total of 122
patients matched the inclusion criteria and were enrolled in the study. The patients were divided into
two groups according to the type of analgesia they
were given: group I received systemic analgesia according to the schedule in Table 1 and group II
received combined multimodal analgesia (regional
epidural analgesia combined with systemic analgesia). A continuous infusion using an automatic syringe pump (APS) was given through the catheter.
Bupivacaine 50 mg to 10 mL and Fentanyl 200 µg
(4 mL) were diluted to 40 mL with 0.9% NaCl solution and administered into the epidural catheter at
the rate of 5 to 6 mL/h. The rate of infusion into
the epidural was only changed if the side effects occurred (e.g., numbness of hand(s), fingers).
In both groups, POP intensity was assessed on
the VAS scale at rest and during motion (cough).
The nature and localization of pain were also assessed. Three months after surgery, the patients
were contacted by the phone and the data about
CPOP development was collected.
EPP pain was assessed at 7 time points: right after extubation, 8 hours, 12 hours, 18 hours after the
surgery, 1 day, 2 days and 3 days after the surgery.
Chronic pain was assessed three months after the
surgery interviewing patients by phone.
Results
CPOP was found to develop in less than one
third of the cardiac surgery patients that received
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different types of postsurgical analgesia (29.5%,
n = 36). The study enrolled 122 patients including 70 (57.4%) men and 52 (42.6%) women. The
sociodemographic and clinical characteristics of the
patients are presented in the Table 2.
The Influence of Sociodemographic and Clinical
Characteristics on CPOP Development. The influence of socio-demographic and clinical characteristics on the development of CPOP in patients after
cardiac surgery were evaluated. Multivariate logistic
regression showed that the patients over 75 years
old had nearly 3.5 times higher incidence of CPOP
(OR = 3.46) compared with the patients under
age of 50 years (P < 0.05). In overweight patients,
the likelihood of CPOP increased almost fourfold
(OR = 3.89) and in obese patients by more than
three and a half times (OR = 3.67) if compared with
normal weight patients (P < 0.05) (Table 3). No significant differences were found between gender or
type of surgery and CPOP development.
EPP Pain Dynamics in Patients with Systemic and

Modal Analgesia. When assessing the intensity of
pain during EPP, we found that 18 hours after surgery postoperative pain intensity at rest was significantly higher in group I than in group II (P < 0.05,
Mann-Whitney U test). Although the other results
were not statistically significant, the tendency was
observed that group II had a lower pain level from
day 0 (day of surgery) throughout day 3 (72 hours
after surgery) (Fig. 1).
When assessing the pain intensity of patients
during movement (coughing), we found that the
pain intensity at different time points after surgery
was similar in group I and group II. As well as pain
at rest, pain during movement had a tendency to be
higher in group I, although the difference was not
statistically significant (Fig. 2).
The Influence of Different Methods of Analgesia
on Developing CPOP. Multivariate logistic regression showed that the patients with different analgesic methods had similar development of CPOP
(P > 0.05) (Fig. 3).

Table 1. The scheme for applying systemic analgesia
Medications

Method of Administration

Timing

20 mg i/v
10 mg i/m or
50 mg i/m

2 mL/h speed – ASP

1000 mg i/v

6:00 – 12:00 – 18:00 – 24:00

75 mg i/v or i/m

10:00 – 22:00

Ketonal

100 mg i/v

12:00 – 24:00

Ketanov

30 mg i/v

7:00 – 15:00 – 23:00

1. Opioids
Morphine
Morphine or Petidine
2. Paracetamol

8:30 – 20:30

3. NSAIDs
Diclofenac

ASP, automatic syringe pump.
Table 2. Sociodemographic and clinical characteristics of the participants
Features
Gender
Age (in ears)
Body Mass Index
Surgery

Male
Female
< 50
50–74
≥ 75
Normal
Overweight
Obese
CABG
HVR
CABG+HVR

Systemic Analgesia
(n = 98) n (%)
57 (58.2)
41 (41.8)
12 (12.2)
51 (52.0)
35 (35.7)
18 (18.4)
34 (34.7)
46 (46.9)
68 (69.4)
17 (17.3)
13 (13.3)

Multimodal Analgesia
(n = 24) n (%)
13 (54.2)
11 (45.8)
–
18 (75.0)
6 (25.0)
2 (8.3)
9 (37.5)
13 (54.2)
18 (75.0)
5 (20.8)
1 (4.2)

CABG, coronary artery bypass graft surgery; HVR, heart valve replacement.
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Total
(n = 122) n (%)
70 (57.4)
52 (42.6)
12 (9.8)
69 (56.6)
41 (33,6)
20 (16.4)
43 (35.2)
59 (48.4)
86 (70.5)
22 (18.0)
14 (11.5)

55

Chronic Pain in Patients after Cardiac Surgery
Table 3. Dependence of CPOP Development on sociodemographic and clinical characteristics
(multivariate logistic regression)
Features
Male
Gender
Female
< 50
Age in years
50–74
≥ 75
Normal
Body Mass Index Overweight
Obese
CABG
Surgery
HVR
CABG+HVR

OR
1
1.38
1
1.39
3.46
1
3.89
3.67
1
0.71
0.40

95 % CI

P

0.57–3.32

0.472

0.80–2.50
1.18–11.17

0.258
0.032

1.07–14.1
1.05–12.8

0.039
0.043

0.20–2.51
0.07–2.13

0.596
0.280

OR, odds ratio; CI, confidence interval; CABG, coronary artery bypass graft surgery; HVR, heart valve replacement.

Fig. 1. Pain dynamics in patients with systemic and multimodal analgesia at rest position
(mean scores on a 10-point scale)
*P < 0.05 compared with multimodal analgesia (Mann-Whitney U test).

Discussion
Our study showed that the rate of CPOP was
29.5% 3 months after heart surgery. This number
is similar to the ones that were found in previous
similar studies. The number varied from 11% to
45% (25–29). Thus, a different type of analgesia did
not have a statistically significant impact on the EPP
pain levels and the development of CPOP in our
study (P > 0.05), while it was found in a few similar
studies (30–31).
The study results also showed the relationship of
sociodemographic and clinical characteristics with the
development of CPOP. The main factors for development of CPOP were age over 75 years, overweight

and obesity. The data on the age influence for CPOP
development are controversial. Most of the studies
found that the younger age was the influencing factor
(11, 25, 26, 28, 29). Guimaraes-Pereira et al. (2016)
say that the reason why younger age is associated with
a greater likelihood to develop chronic pain is because younger aged patients usually feel higher acute
postoperative pain; meanwhile, a greater likelihood
of chronic postoperative pain was associated with a
higher worst pain intensity during EEP (26).
In our study, we found that obesity and overweight in patients almost fourfold (OR 3.67 and
3.89) increased the risk to develop CPOP compared
with the normal body weight. These results corre-
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Fig. 2. Pain dynamics in patients with systemic and multimodal analgesia during movement (coughing)
(mean scores on a 10-point scale)
P > 0.05 (Mann-Whitney U test).

Fig. 3. The relationship between analgesia and chronic postoperative pain
χ2 = 0.1, P = 0.967.

spond with other studies reporting that the higher
body mass index (BMI) is a significant factor for
CPOP development. Heart surgery in patients with
a higher BMI is technically more complicated, with
prolonged retraction and more probable nerve damage, and thus a higher incidence of CPOP (25, 26,
28, 29, 32).

No statistically significant relations were found
between gender or type of surgery and CPOP development after heart surgery. Studies of other researchers provide different results on gender as a
CPOP influencing factor: in some studies, such influence was determined (26, 28, 29), while in others it was not (25). Most authors found the female
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gender more prone to develop CPOP (26, 28, 29).
The EPP pain dynamics in both study groups
(patients with systemic analgesia and with multimodal analgesia) revealed that postoperative pain
intensity 18 hours after surgery at rest was significantly higher in patients with systemic analgesia
compared with patients with multimodal analgesia. We discovered the tendency that the group II
(multimodal analgesia) patients were having lower
pain level scores throughout all 7 EPP assessment
time points than the group I (systemic analgesia)
patients. Rafiq et al. (2014) in their study with heart
surgery patients also described alike results when
comparing traditional (opiate based) analgesia with
multimodal analgesia. The authors reported that almost at all evaluation points multimodal analgesia
patients described lower pain scores and scored significantly lower on average pain sensation from day
0 (day of surgery) throughout day 3 (30).
We aimed to establish the influence of applying
two different analgesic techniques during the EPP
on development of CPOP. Multivariate logistic re
gression showed that the patients with different analgesic methods had a similar rate of CPOP. Although
there were a few studies performed to compare the
effects of preoperatively or postoperatively initiated thoracic epidural anaesthesia (TEA) versus intravenous opioids, the findings were controversial.
Senturk et al. (2005) found that the preoperative
initiation of TEA was associated with a significant
improvement in both acute and chronic post thoracotomy pain (33). Reuben et al. (2007) provided the
data that preventive multimodal analgesic techniques
may play a role in reducing the prevalence of certain
chronic postoperative pain syndromes (34).
The appropriate timing of analgesic intervention
in the perioperative period is an important factor
to understand. In order to effectively prevent the
development of central neuroplasticity, it is necessary to administer analgesia during the preoperative,
intraoperative, and postoperative periods (34).
Aziato et al. (2014) state that a person who plays
a key role in the postsurgical pain management is an
intensive care unit (ICU) nurse. It is because a nurse
is the person who spends 24 hours with patients after
their heart surgeries, assesses their needs, including
pain, and provides a timely intervention. Therefore,
they attribute most barriers associated with ineffective
pain management to the nurse. In the same study,
nurses described their perceptions of POP, which
indicated that pain was a subjective individual
experience. Nurses also responded to their patients’
POP by administering analgesics and offering
psychological care and other nonpharmacologic
interventions. This study shows that there is a major
need for nurses to be well educated in postoperative
pain assessment and management.
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Our study relevantly contributes to a better understanding of CPOP after cardiac surgeries. Although some studies have already focused on CPOP
after heart surgeries, this study adds new knowledge
to the field and helps to get closer near finally finding the “golden standard” of treating postsurgical
pain and preventing the chronic postsurgical pain
development in patients. Also, there are very few
studies that concentrate on CPOP depending on the
different types of perioperative and postoperative
analgesia, so future large-scale randomized, controlled trials are necessary to better understand the
problem of chronic pain after cardiac surgeries.
Conclusions
Chronic postoperative pain is common after cardiac surgery. This study showed that almost every
third patient after heart surgery experienced this
complication. Chronic postoperative pain was affected by patient’s age and weight although the type
of analgesia did not influence pain development.
Patients that received multimodal analgesia after
their heart surgery showed a tendency to feel lower
pain during early postoperative period than patients
with multimodal analgesia.
We emphasize the importance of measuring
postsurgical pain constantly during early postoperative period and start treating postoperative pain as
soon as possible, thus preventing the development
of chronic pain. However, our study reveals that
postsurgical pain management is still a big challenge
for a medical team. This may lead to the conclusion
that surgical and intensive care nurses do not get
efficient education and necessary empowerment on
pain management.
A significant part in postoperative pain management and chronic pain prevention could be appointed to advanced practice nurses (APN) in anaesthesia ant intensive care units. APN should be trained
not only to monitor the pain level, but also to assess
medication doses, administration methods and even
to create an individual postoperative analgesia plan.
Moreover, a big step forward in prevention of chronic
pain would be follow-up programmes for postsurgical
patients. A periodic contact between a patient and an
APN nurse would enable delivering appropriate care
for patients with pain problems and educating them
even after they are discharged from hospital.
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