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Background: Despite the advances in pain control following surgery, data on the location and distribution of pain following coronary
artery bypass grafting (CABG) are lacking.
Objectives: This study was intended to investigate the location, distribution, and intensity of pain in patients undergoing CABG during
their postoperative hospital stay from the operation to the end of the first postoperative week. Factors that could affect pain intensity and
distribution were analyzed as well.
Patients and Methods: The present study was conducted on 138 patients who underwent CABG surgery at Rajaei cardiovascular, Medical
and Research Center during May and July 2011. Location and intensity of pain were assessed using numeric rating scale (NRS) over time:
every six hours after the operation on the first day (T1-T4, respectively), and on two (POD2), three (POD3), and seven days after the operation
(POD7).
Results: Among 138 patients assessed in the study, the greatest severity of pain was reported on T2, with the mean severity of 3.4, followed
by POD2 with the mean severity of 2.9 (P < 0.01). The location of the surgical incision had the most severity of pain in all patients (P < 0.01).
On the site of surgical incision, a negative correlation was seen between the age and the severity of pain on T1 (P = 0.03, r = -0.180). Women
experienced more severe pain compared to men at POD7. A significant correlation was seen between the severity of pain on POD7 and body
mass index (BMI) (P < 0.01, r = 0.23). In patients who had the longer duration of cardiopulmonary bypass (CBD), the most pain intensity was
reported on T1 (P < 0.01, r = 0.18). A significant correlation was seen on the pain intensity on T4 and chest tube drainage (P < 0.01, r = 0.24).
The correlation between the pain severity pain and duration of admission in intensive care unit (ICU), was significant on T1 (P < 0.05, r =
0.18), T4 (P < 0.01, r = 0.29), POD2 (P < 0.01, r = 0.35) and POD7 (P < 0.05, r = 0.18).
Conclusions: Following CABG, the most severity of pain was reported at surgical incision on time T2. Pain began to decrease from the third
day following the operation. Age, sex and BMI along with operation-related factors such as duration of CBP or chest tube drainage may
affect the pain pattern following CABG surgery.
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1. Background
The World Health Organization in 2002 reported that
coronary heart disease causes about 7.2 millions of
deaths per year. With increasing incidence of coronary artery diseases, Coronary artery bypass grafting (CABG) has
become one of the most common cardiac surgeries performed all over the world (1, 2). Approximately 300,000
patients undergo CABG surgery annually in the United
States with an initial hospital cost of around $30,000 for
each patient. Despite the advances in pain control following surgery by means of analgesic drugs and nonpharmacological techniques, this is still considered an important problem encountered during postoperative period.
Pain following cardiac surgeries can be caused by several

factors including: incisions, tissue retraction and dissection during operation, electrocautery and chest tube
insertion after the operation. Pain has been reported as
one of the most common sources of concern to patients
in intensive care unit (ICU) (3-5). Especially after cardiac
surgeries (6, 7). It has been suggested that exploring basic
mechanisms of postoperative pain may help to optimize
the management of acute postoperative, and may lead
to develop new treatment strategies (8). Pain specialists
believe that the scientific knowledge of pain still needs
to be improved (9). Moreover, considering the severity of
pain experienced by patients seems to be an important
issue to optimize postoperative pain management (10).
A vast majority of research exists regarding the pain

Implication for health policy/practice/research/medical education:
Coronary artery bypass grafting (CABG) is one of the most common cardiac surgeries performed all over the world. Despite the advances in pain control
following surgery by means of analgesic drugs and nonpharmacological techniques, this is still considered an important problem encountered during
postoperative period. This study was aimed to investigate the pattern of pain in patients undergoing CABG during early postoperative period.
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following surgeries, but a few studies have focused on
cardiac surgery patients (7, 11-14). Moreover, most of these
literatures have focused on assessing pain intensity or
treatment strategies (15), and only a few data exist regarding the location and distribution of pain after cardiac
surgery (16).

2. Objectives

This study was intended to investigate the location, distribution, and intensity of pain in patients undergoing
CABG during their postoperative hospital stay from the
operation to the end of the first postoperative week. Factors that could affect pain intensity were analyzed as well.

3. Patients and Methods
3.1. Study Design

This study employed a longitudinal approach to evaluate the pain patterns of patients after CABG surgery over
time: every six hours after the operation on the first day
(T1-T4, respectively), and on two (POD2), three (POD3), and
seven days after the operation (POD-7).

3.2. Primary and Secondary End Points

The primary end point of the present study was to assess the location and intensity of pain in patients undergoing CABG during their postoperative hospital stay
from the operation to the end of the first postoperative
week. Secondary end points were investigating factors
able to affect pain intensity.

3.3. Sample and Setting
This prospective study was conducted on 138 consecutive patients, American Society of Anesthesiologists (ASA)
physical status class II or III, scheduled to undergo CABG
with conventional method (sternotomy) in Rajaei Cardiovascular, Medical and Research Center, Tehran, Iran,
during May and July 2011. Inclusion criteria were as follows: 1) extubation before the first morning following the
operation; 2) ability to seeing, hearing and speaking; 3)
staying in hospital during the first week after the operation. Patients undergone surgery emergently, those who
needed balloon pump postoperatively, and those undergone the second operation at the same admission were
excluded from the study. Patients with a history of opium
addiction were also excluded. Before the study, the Numeric Rating Scale (NRS) was introduced to all of the patients. Patients learned how to use the NRS to represent
the severity of their pain. To unify described anatomic
locations of the pain in all patients a schematic picture
of the body was designed (Figure 1). Patients were also instructed to report the location of pain using this picture.
In this picture, body has been divided into 15 segments.
The surgical incision (sternum) was illustrated as loca2

tion one (LOC1).

3.4. Data Collection
Informed written consent was obtained from all patients, and the research project was approved by the ethics committee of Tehran University of Medical Sciences.
Premedication included oral lorazepam (1 mg) the night
before the operation, and intramuscular morphine (0.1
mg/kg) and oral lorazepam (1 mg) approximately one
hour before the operation for all patients. Anesthesia was
induced by midazolam (0.1 mg/kg), sufentanil (0.1-0.3 µg/
kg), and atracurium (0.5 mg/kg). All patients underwent
standard bypass with oxygenation and moderate hypothermia. Anesthesia was maintained using midazolam (1
µg/kg/min), sufentanil (0.005-0.01 µg/kg/min), and atracurium (6 µg/kg/min). Hands were positioned along the
trunk on the operation bed, and sternum was opened
with wire. Thoracic and mediastinal drains were inserted
in rectus abdominis muscle, just under the xiphoid process. Saphenous vein, in the absence of varices, and internal mammillary artery were used for grafting. Patients
were monitored during the operation by electrocardiogram, central venous pressure, pulse oximetry, arterial
blood gases, and core temperature. Intravenous inotropes or nitroglycerine was used during the operation, as
needed.
Pain was assessed with the numeric rating scale four
times including every six hours on the first morning, and
on second, third and seventh days after the operation.
Based on the NRS, score zero reveals “absence of pain”
and score 10 demonstrates “the most severe pain imaginable”. Patients used the schematic picture to localize
their pain. During the study severe and intolerable pain
was controlled with adequate doses of opiate analgesics
or Apotel (intravenous acetaminophen), as required.

3.5. Statistical Analysis

Data were analyzed by Statistical Package for Social Sciences (SPSS) version 16 software (Chicago, IL, The USA). For
each of the measured variables or indexes, descriptive
values were expressed as the mean ± SD. All data initially
were analyzed using the Kolmogorov-Smirnov test to assess the normality. For analysis of quantitative variables,
One-Way ANOVA and repeated measurement AVOVA were
used. Mean values were compared using t-test, and the
chi-squared test or Fisher's test when appropriate. Relationships were assessed using Pearson, Spearman or Kendall tests as appropriate. All P-values were two-tailed, and
P < 0.05 was considered statistically significant.

4. Results

One hundred-thirty eight patients including 68 (49.3%)
male and 70 (50.7%) female were enrolled in the study. The
mean age was 61.43 ± 9.09 years (range, 30 to 85 years).
The mean body mass index (BMI) was 27.66 ± 4.48. Table 1
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shows the demographic data of the patients.
Among 138 patients assessed in the study the greatest
intensity of pain at the LOC1 was reported on T2, with the
mean intensity of 3.4, followed by POD2 with the mean
intensity of 2.9 (P < 0.01) (Figure 2). The pain severity at
the surgical incision during the study period is demonstrated in Table 2. Analysis of the intensity of pain at the
surgical incision over time revealed that there were statistically significant differences between the intensity of
pain between T1 and T2 (P < 0.05), between T1 and T3 (P <
0.05), between T1 and POD2 (P < 0.05), and between T1 and
POD3 (P < 0.05), while no differences were seen between
the intensity of pain between T1 and T4, and between T1
and POD7. During the study, the surgical incision had the
most severity of pain in all patients (P < 0.01). On the site
of surgical incision, a negative correlation was seen between the age and the pain intensity on T1 (P = 0.03, r =
-0.180) (Figure 3). No significant correlation was observed
between age and the pain intensity in other locations and
at other times. Women experienced more severe pain
compared to men at POD7 (Table 3). The differences in the
mean intensity of pain between male and female at the
surgical incision are shown in Figure 4. On POD7, patients
with BMI > 30 complained of the most severe pain among
all of the patients (P < 0.01). A significant correlation was
seen between the pain intensity on POD7 and BMI (P <
0.01, r = 0.23). In patients who had the longer duration
of CBD, the most intensity of pain was reported on T1 (P
< 0.01, r = 0.18). When correlation between duration of
chest tube drainage and the pain severity was assessed, a
significant correlation was seen on T4 (P < 0.01, r = 0.24).
In patients whose duration of chest tube drainage was
more than three days, the most severe pain was reported
on T4 (p < 0.01).

tion of admission in ICU was significant on T1 (P < 0.05, r
= 0.18), T4 (p < 0.01, r = 0.29), POD2 (p < 0.01, r = 0.35), and
POD7 (p < 0.05, r = 0.18).
Table 2. The Pain Severity at Surgical Incision

Data, Mean ± SD

T1

1.29 ± 2.5

T2

3.43 ± 2.6

T3

2.56 ± 2.51

T4

1.68 ± 2.16

POD2

2.90 ± 2.07

POD3

2.02 ± 1.75

POD7

1.06 ± 1.28

Table 3. Comparison of the Mean Severity of Pain at Surgical
Incision Between Males and Females During the First Week Following Operation
Location

T1

T2

T3

T4

POD2

POD3

POD7

Sex

Female, Mean
± SD

Male, Mean ± SD

1.2 ± 2.3

1.3 ± 2.6

0.700

3.2 ± 2.7

3.6 ± 2.7

0.300

2.7 ± 2.6

2.4 ± 2.4

0.600

1.5 ± 2.1

1.8 ± 2.1

0.400

3 ± 1.9

2.7 ± 2.1

0.300

2.2 ± 1.8

2.1 ± 1.7

0.500

1.3 ± 1.4

0.76 ± 1

a Statistically significant

P value

0.008a

Table 1. Demographic Data of Patients Undergoing Coronary
Artery Bypass Graft Surgery
Mean

Male/ Female, No.
Age, y

Weight, kg

Height, cm

BMIa, kg/m2

AOXatime, min

CPBatime, min

Operation time, min

SD

Maximum

Minimum

61.43

9.09

85

30

72.11

11.23

106

42

161.82

8.68

180

142

27.66

4.48

41.40

16.40

68/70

46.19

19.85

51.50

41.25

86.70

28.46

90.62

76.84

252.76

50.93

260.52

241.54

a Abbreviations: AOX, aortic cross-clamping; BMI, body mass index;
CPB, cardiopulmonary bypass

The correlation between the pain severity and the dura-
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Figure 1. Body Picture with 15 Anatomic Areas

3

Totonchi Z et al.

B

A

3.0
2.5

2.0
1.5

1.2
Mean intensity of pain at LOC-3

Mean intensity of pain at LOC-2

Mean intensity of pain at LOC-1

C
0.08

3.5

0.06

0.04

0.02

1.0

0.8
0.6
0.4
0.2
0.0

T1

T2

T3

T4

POD2 POD3 POD7

D

T1

T2

T3

T4

POD2 POD3 POD7

E

0.2
0.1

Mean intensity of pain at LOC-6

Mean intensity of pain at LOC-5

0.3

0.06

0.04

0.02

0.0
T2

T3

T4

POD2 POD3 POD7

T1

T2

T3

T4

T1

T2

T3

T4

POD2 POD3 POD7

T1

T2

T3

T4

POD2 POD3 LOD9-POD7

T1

T2

T3

T4

POD2 POD3 POD7

T1

T2

T3

T4

POD2 POD3 POD7

0.02

I
.20

.25
.20
.15
.10

Mean intensity of pain at LOC-9

.06

Mean intensity of pain at LOC-8

.04

.02

.05
T2

T3

T4

POD2 POD3 POD7

T1

T2

T3

T4

.10

.05

POD2 POD3 POD7

L

K

J

.15

.00

.00
T1

0.08
Mean intensity of pain at LOC-11

.20

.15

.10

.05

.00

Mean intensity of pain at LOC-12

Mean intensity of pain at LOC-7

POD2 POD3 POD7

0.04

.30

Mean intensity of pain at LOC-10

T4

0.06

POD2 POD3 POD7

H

G

T3

0.00

0.00
T1

T2

0.08

0.08

0.4

T1
F

0.5
Mean intensity of pain at LOC-4

1.0

0.06

0.04

0.02

0.00
T1

T2

T3

T4

POD2 POD3 POD7

0.2

0.1

0.0
T1

T2

T3

T4

POD2 POD3 LOC11-POD7

N

M

0.3

O

0

1.4E2

Mean intensity of pain at LOC-15

Mean intensity of pain at LOC-14

Mean intensity of pain at LOC-13

.025
.020
.015

.010
.005

.000
T1

T2

T3

T4

POD2 POD3 POD7

1.2E2
1.0E2
0.8E3
0.6E3
0.4E3
0.2E3
0.0E3

T1

T2

T3

T4

POD2 POD3 POD7

Figure 2. Mean Intensity of Pain at 15 Locations (LOC1-15) During the First Week Following CABG Surgery
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Figure 3. The Mean Severity of Pain on T1 Had a Negative Correlation with
Age at the location of surgical incision (LOC1), the mean intensity of pain
on T1 had a negative correlation with age.
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Figure 4. Comparison of the Intensity of Pain on T1 Between Male and Female at Surgical Incision (LOC-1)

5. Discussion
Post operation pain has high incidence among patients
undergoing cardiac surgeries. To best of our knowledge,
this is the first study which investigated post- CABG patients’ pain patterns in the Iranian population. Although
in our study population the pain intensity had alterations
during the first week following operation, the location of
maximal pain intensity did not change significantly. In
all assessed time intervals, the pain was conspicuously
more severe in the surgical incision site compared to all
other parts of the body.
In the recent study, pain intensity had fluctuations during the first 2 PODs, and started to decline from POD2.
Similar results to ours were found in previous literature
Anesth Pain Med. 2013;4(1):e10386

(12, 16). Our results reemphasized that the pain intensity
diminishes during the first postoperative week; whereas,
its distribution stays the same. These results have been
also shown in a study by Mueller et al. (16).
As pain is a subjective sensation, the analysis of the effects of patient`s characteristics, such as age, sex and
BMI on the severity of pain seems mandatory. Besides,
when we are going to assess the severity of pain, some
medical conditions that may affect the intensity of pain
include duration of intensive care unit (ICU) admission
or duration of insertion of chest tubes. Our study demonstrated that patients with younger age experienced more
severe pain at the site of surgical incision on T1 compared
to older population. However, there are discrepancies
in the previous literature regarding the association between ageing and postoperative pain. Several studies
have reported that older patients experience lower pain
intensity than younger ones (17-19) while others did not
find any association between the pain severity and age
(20-22). In the study of Mueller et al. (16) patients younger
than 60 had more severe pain on POD2. These impacts
of age on the severity of postoperation pain intensity
have also been shown in studies by Puntillo et al. (23)
and Holl et al. (24). The lower intensity of pain in older
population may have been resulted from an erroneous
data gathering, due to decreased communication skills
in this population in comparison with younger patients.
However, the elderly may be more susceptible to lose
their autonomic function, which in turn can suppress
the pain sensation pathways. Our data emphasized that
at the end of the first postoperative week BMI can affect
the severity of pain at the surgical incision. In our patient
population patients with BMI of more than 30 kg/m2 had
higher intensity of pain in comparison with those with
BMI of less than 30 kg/m2. However, Mueller et al. (16)
believed that patients with BMI of > 30 kg/m2 have more
painful areas on POD2. In our investigation the only difference between male and female was detected in the
intensity of pain on POD7. One week after the operation
women had more intensity of pain at the surgical incision in comparison with the male population. However,
there was no general consensus regarding the sex-related
differences in the intensity and location of postoperative
pain (25, 26). Meehan et al. (12) in a study on 50 patients
undergoing cardiac surgery found higher pain intensity
in females during the first five PODs following operation.
Watt-Watson et al. in a study showed that women had
more postoperative chest pain in comparison with men
both before and after discharge from hospital (27).
Our study revealed that the intensity of pain during the
first week after cardiac surgery has an association with
the duration of ICU admission. However besides pain intensity, a wide range of possibilities would predict the duration of ICU admission in patients undergoing cardiac
surgery.
Our results showed that as the duration of chest tube
drainage increases, the mean severity of pain increases,
5

Totonchi Z et al.
especially on T4. In the study of Paiement et al. 22% of patients who have undergone cardiac surgery believed that
the drains were their worst experience during postoperation period (7). This study had shed light on the impacts
of chest tubes on postoperative pain. Mueller et al. in a
study on 80 patients tried to find the effects of chest tube
drainage on the intensity and distribution of postoperative pain (28). Their results showed that in patients who
underwent cardiac surgery early chest tube removal results in less pain sensation postoperatively. In our investigation it was shown that more prolonged CPB duration
was associated with more intensity of pain on T1. This can
be explained by the fact that prolonged CPB duration
results in increased release of adrenal stress hormones
which in turn can affect the pain sensation justly following the operation (22-24).
In the present study we excluded patients with a history
of chronic opium addiction to ameliorate possible effects
of opium on pain perception or tolerability. However, it
was shown previously that both addicted and nonaddicted patients undergoing CABG have reported comparable
body pain (29).
The major limitation of our study was its relative small
sample size. We also did not analyze the effects of either
various modalities for pain management (such as intravenous medications, patient-controlled anesthesia devices, and etc.) or the medications used (opioid versus nonopioid analgesics). All of these factors have been shown to
affect the postoperative pain management.
In conclusion among patients undergoing CABG, the
most severity of pain was detected as the site of surgical incision on time T2. Pain began to decrease from the
third day following the operation. The location of pain
did not change during the first week following CABG.
Some of patients ‘characteristics such as age, sex and BMI
along with operation-related factors such as duration of
CBP or chest tube drainage may affect the pain pattern
following CABG surgery.

Acknowledgements

The authors have nothing to declare.

Authors’ Contribution

Z. Totonchi has contributed in study concept and design, data collection, critical revision and approval of the
manuscript. S Seifi, A Alizadeh Ghavidel, F Baazm, and
S.Z. Faritus have contributed in study concept and design, data collection and approval of the manuscript. M.
Chitsazan has contributed in analysis and interpretation,
statistics, drafting, critical revision and approval of the
manuscript.

Financial Disclosure

The authors declared no financial interest.

6

Funding/Support
There are no funding sources.

References
1.

2.

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Khosropanah SH, Tahmasebi J, Zibaeenezhad MJ, Heydari ST, Zamirian M, Aghasadeghi K, et al. Prevalence of coronary artery disease risk factors in teachers residing in shiraz-Iran 2009. Iranian
Cardiovasc Res J. 2010;4(2):50–4.
Zibaeenezhad MJ, Aslani A, Moniri A, Kheiri MA, Heydari ST, Amanat A, et al. Interventional Revascularization of Coronary Artery
Lesions in Diabetic Patients; In-hospital and One Year Follow up.
Iranian Cardiovasc Res J. 2012;6(4):113–7.
Chyun D. Patients' perceptions of stressors in intensive care and
coronary care units. Focus Crit Care. 1989;16(3):206–11.
Turner JS, Briggs SJ, Springhorn HE, Potgieter PD. Patients'
recollection of intensive care unit experience. Crit Care Med.
1990;18(9):966–8.
Watt-Watson J, Stevens B. Managing pain after coronary artery
bypass surgery. J Cardiovasc Nurs. 1998;12(3):39–51.
Nastasy EL. Identifying environmental stressors for cardiac
surgery patients in a surgical intensive care unit. Heart Lung.
1985;14:302–303.
Paiement B, Boulanger M, Jones CW, Roy M. Intubation and other
experiences in cardiac surgery: the consumer's views. Can Anaesth Soc J. 1979;26(3):173–80.
Postoperative pain management. Anesth Pain. 2011;1(1):6–7.
Imani F, Safari S. “Pain Relief is an Essential Human Right”, We
Should be Concerned about It. Anesth Pain . 2011;1(2):55–57.
Shoar S, Esmaeili S, Safari S. Pain Management After Surgery: A
Brief Review. Anesth Pain. 2012;1(3):184–186.
Maxam-Moore VA, Wilkie DJ, Woods SL. Analgesics for cardiac
surgery patients in critical care: describing current practice.
American J Crit Care. 1994;3(1):31–39.
Meehan DA, McRae ME, Rourke DA, Eisenring C, Imperial FA. Analgesic administration, pain intensity, and patient satisfaction
in cardiac surgical patients. Am J Crit Care. 1995;4(6):435–42.
Puntillo K, Weiss SJ. Pain: its mediators and associated morbidity in critically ill cardiovascular surgical patients. Nurs Res.
1994;43(1):31–6.
Voigt L, Paice JA, Pouliot J. Standardized pain flowsheet: impact
on patient-reported pain experiences after cardiovascular surgery. Am J Crit Care. 1995;4(4):308–13.
Moradi M, Esmaeili S, Shoar S, Safari S. Use of Oxycodone in Pain
Management. Anesth Pain. 2012;1(4):262–4.
Mueller XM, Tinguely F, Tevaearai HT, Revelly JP, Chiolero R, von
Segesser LK. Pain location, distribution, and intensity after cardiac surgery. Chest. 2000;118(2):391–6.
Bisgaard T, Klarskov B, Rosenberg J, Kehlet H. Characteristics
and prediction of early pain after laparoscopic cholecystectomy.
Pain. 2001;90(3):261–269.
Kalkman CJ, Visser K, Moen J, Bonsel GJ, Grobbee DE, Moons
KG. Preoperative prediction of severe postoperative pain. Pain.
2003;105(3):415–23.
Thomas T, Robinson C, Champion D, McKell M, Pell M. Prediction
and assessment of the severity of post-operative pain and of satisfaction with management. Pain. 1998;75(2):177–185.
Gagliese L, Jackson M, Ritvo P, Wowk A, Katz J. Age is not an impediment to effective use of patient-controlled analgesia by surgical patients. Anesthesiology. 2000;93(3):601–610.
Giuffre M, Asci J, Arnstein P, Wilkinson C. Postoperative joint
replacement pain: description and opioid requirement. J Post
Anesth Nurs. 1991;6(4):239–45.
Morin Ch, Lund JP, Villarroel T, Clokie CML, Feine JS. Differences
between the sexes in post-surgical pain. Pain. 2000;85(1):79–85.
Puntillo KA. Pain experiences of intensive care unit patients.
Heart Lung. 1990;19(5 Pt 1):526–33.
Holl RM. Surgical cardiac patient characteristics and the amount
of analgesics administered in the intensive care unit after extu-

Anesth Pain Med. 2013;4(1):e10386

Totonchi Z et al.

25.

26.
27.

bation. Intensive Critical Care Nurs. 1995;11(4):192–197.
Burns JW, Hodsman NBA, McLintock TTC, Gillies GWA, Kenny
GNC, McArdle CS. The influence of patient characteristics on
the requirements for postoperative analgesia. Anaesthesia.
1989;44(1):2–6.
Weir R, Roberts J, Browne GB, Crook J, Barnes W. Predictors of
narcotic analgesic administration in the first 48 post-operative
hours. Can J Nurs Res. 1990;22(4):61–73.
Watt-Watson J, Stevens B, Katz J, Costello J, Reid GJ, David T. Im-

Anesth Pain Med. 2013;4(1):e10386

28.

29.

pact of preoperative education on pain outcomes after coronary
artery bypass graft surgery. Pain. 2004;109(1-2):73–85.
Mueller XM, Tinguely F, Tevaearai HT, Ravussin P, Stumpe F,
von Segesser LK. Impact of duration of chest tube drainage
on pain after cardiac surgery. European J Cardio-Thoracic Surg.
2000;18(5):570–574.
Najafi M, Sheikhvatan M. Does Analgesic Effect of Opium Hamper
the Adverse Effects of Severe Coronary Artery Disease on Quality
of Life in Addicted Patients? Anesth Pain. 2012;2(1):22–27.

7

