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ABSTRACT

Objective: In this study we aimed to compare the ef-
fects of paracetamol, diclofenac sodium, and tramadol
administration on postoperative pain during postope-
rative period of the patients who underwent coronary
artery bypass grafting (CABG).

Material and Method: After acquirement of the app-
roval of ethics committee and informed consent of the
patients, 200 patients with normal renal and liver
Sfunctions and an ejection fraction value of 40 % who
would undergo CABG were included in the study. The
patients were randomly divided into four groups: Gro-
up I (n=50) paracetamol group (1V); Group 1l (n=50)
diclofenac sodium (IM) group; Group Il (n=50) tra-
madol (IV) group, and Group IV (n=50) placebo gro-
up. Group 1V patients were given only 2 ugl/kg/h of
fentanyl. Hemodynamic values and biochemical para-
meters were recorded. Postoperative pain was asses-

sed using Visual Analog Scale (VAS).

Results: In the placebo group, PaCO, levels were hig-
her, mean arterial pressure was higher and extubati-
on time was longer than the other groups. There was
no statistically significant difference between the three
analgesia groups.

Conclusion: Based on our study results, analgesic ef-
fect of IV paracetamol appears to be similar to diclofe-
nac and tramadol.
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Koroner Arter Baypas Cerrahisinden Sonra Postope-
ratif Analjezide Parasetamol, Diklofenak Sodyum ve
Tramadol Verilmesi

Amag¢: Bu ¢alismada, koroner arter baypas (KABG)
ameliyati geciren hastalara postoperatif siiregte para-
setamol, diklofenak sodyum ve tramadol uygulamasi-
min postoperatif agru iizerine etkilerini karslastirmayt
amagladik.

Gere¢ ve Yontem: Etik komite ve bilgilendirilmis onam-
lart alinan KABG wygulanacak normal bobrek ve ka-
raciger fonksiyonlarina sahip ve ejeksiyon fraksiyonu
%40 iizerinde olan 200 hasta ¢alismaya alindi. Hasta-
lar rastgele 4 gruba ayrildy; grup I (n=50) parasetamol
IV, grup II (n=50) diklofenak sodyum IM, group III
(n=50) 1V tramadol alan hastalar, ve grup IV (n=50)
plasebo. Grup 1V’teki hastalar yalnizca 2 pglkg/saat
fentanil aldi. Hemodinamik ve biyokimyasal paramet-
reler kaydedildi. Postoperatif agri viziiel analog skala
(VAS) ile degerlendirildi.

Bulgular: Plasebo grubunda ekstiibasyon zamani daha
uzun, PaCO, seviyeleri ve ortalama kan basinct diger
gruplara gore daha yiiksekiti. Diger analjezi gruplart
arasinda istatistiksel olarak anlaml fark yoktu.

Sonug¢: Calismamizda, 1V parasetamoliin analjezik etki-
sinin diklofenak ve tramadole benzer oldugu goriildii.

Anahtar kelimeler: parasetamol, diklofenak sodyum,
tramadol, koroner arter
baypas greft, postoperatif analjezi
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INTRODUCTION

Despite the advances in the pathophysiology and tre-
atment of pain, access to information, and use of new
drugs and complex drug administration systems, tre-
atments are still inadequate to relieve postoperative
pain in many patients. Studies conducted in this area
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revealed that 30 to 75 % of postoperative patients
suffer from moderate or severe pain . Postoperative
pain is an acute pain starting with surgical trauma and
gradually decreasing with tissue healing. Pain has a
significant role in the formation of a stress response
induced by the surgery ©.

Consistent with the literature data, proper and adequ-
ate postoperative pain management is an important
factor in increasing the patient comfort, speeding
up the postoperative recovery and healing process,
shortening the length of hospital stay and reducing
treatment costs ). It has been clearly shown that the
morbidity and mortality rates of a surgery can be re-
duced, and early recovery after cardiac surgery can
be ensured by relieving the postoperative pain. In
the treatment of postoperative pain, it is possible to
prevent almost all complications when the appropri-
ate method is selected by considering the risks of the
method and physical condition of the patient, severity
of the pain, expected duration of severe pain, locati-
on and quality of the surgical intervention, staff and
technical possibilities.

Recently, three drug groups are used as well as other
methods in postoperative pain management. These
include opioids, non-opioids, and local anesthetic
drugs administered using regional techniques 1. In
the present study, we aimed to compare the postope-
rative analgesic efficacy, and hemodynamic effects
of paracetamol, diclofenac sodium, and tramadol
hydrochloride after coronary artery bypass grafting
(CABQG).

MATERIAL and METHODS

This  prospective, double-blind, randomized-
controlled study was conducted at Dr. Siyami Ersek
Thoracic and Cardiovascular Surgery Center, af-
ter receiving the approval of the institutional Ethics
Committee. A written informed consent was obtained
from each patient. The study was conducted in accor-
dance with Declaration of Helsinki the statement of
ethical principles for medical research involving hu-
man subjects. A total of 200 patients who underwent
CABG with normal renal and liver functions with an
ejection fraction value of 40% were included. None
of the patients had diabetes or peptic ulcer history.
All patients were randomly divided into four groups:
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Group I (n=50) IV paracetamol group (Perfalgan fla-
con 100 mL, 10 mg/mL, Bristol Myers Squibb), Gro-
up II (n=50) IM diclofenac sodium group (Dikloron
75 mg, Deva), Group III (n=50) IV tramadol group
(Contramal 100 mg, Abdi Ibrahim), and Group IV
(n=50) placebo group. In the postoperative unit, fen-
tanyl infusion at a 2 yg/kg/h dose was given for 2 ho-
urs to provide hemodynamic stability. Thirty minutes
before the patients were extubated, Group I received
analgesic treatment with paracetamol IV at 15 min
and every 6 h (average total dose 4 g), Group II, 75
mg IM diclofenac sodium at every 6 h, and Group III ,
5 mg/h IV tramadol infusion after a 50 mg of loading
dose. Group IV was given only 2 pg/kg/h of fentanyl
for 2 hours. Hemodynamic variables such as heart
rate (HR), arterial blood pressure (BP), and arterial
blood gas were recorded at prespecified time points.
Complete blood count, fasting blood sugar, urea, cre-
atinine, albumin, aspartate transaminase (AST), and
alanine transaminase (ALT) levels were also analy-
zed. Postoperative pain was assessed using the Visual
Analog Scale (VAS). Extubation time and postopera-
tive length of stay in intensive care unit (ICU) among
patients were recorded. Prespecified time points were
as follows: TO: postoperative 1st h, T1: postoperative
6th h, T2: postoperative 12th h, and T3: postoperative
24th hour.

Statistical analysis was performed using the SPSS for
Windows version 15.0 software (SPSS Inc., Chicago,
IL, USA). Descriptive data were expressed in mean
(+ standard deviation (SD) and percentages. One-way
analysis of variance (ANOVA) was used to compare
quantitative data, while the chi-square test was used
to compare qualitative data. The Tukey HDS test was
used to identify the group which caused the differen-
ce. A p value of <0.05 was considered statistically
significant with 95% confidence interval (CI).

RESULTS

Of a total of 200 patients, 168 (84%) were males
and 32 (16%) were females. The mean age was
55.67+£9.73 (range: 27 to 80) years. There was no
statistically significant difference among the groups
in terms of age and sex distribution (p>0.05). De-
mographic characteristics of the patients and baseli-
ne laboratory test results are shown in Tables 1, and
2, respectively.
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Table 1. Demographic characteristics.

Variable Group I (n=50) Group II (n=50) Group III (n=50) Group IV (n=50) P
Mean+SD Paracetamol Diclofenac Tramadol Placebo
Age (year)* 57.54+9 .44 55.82+9.56 53.60+10.31 55.74+9.46 0.249
BSA (m?)* 1.90+0.15 1.88+0.18 1.89+0.13 1.88+0.17 0.888
Sex, n (%)**
Female 7 (14.0%) 8 (16.0%) 8 (16.0%) 9 (18.0%) 0.960
Male 43 (86.0%) 42 (84.0%) 42 (84.0%) 41 (82.0%) 0.960
*One-way ANOVA; **Chi-square test, *p<0,05
Table 2. Baseline biochemical parameters. Hours
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Variable Mean+SD Reference
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Urea (g/day) 14.59+2.98 8.6-24
AST (U/L) 20.74+5.40 10-37 15
ALT (U/L) 20.76+8.37 9-50
Albumin (g/dL) 4.34+0.28 37-54 10
Creatinine (mg/dl) 1.04+0.13 0.7-1.2

5
ALT, aspartate aminotransferase; ALT, alanine aminotransferase
Paracetamol Placebo Diclofenac Tramadol
sodi

The VAS scores of the placebo group at 12th h were ——Asai 1

statistically significantly higher than the other groups
(p<0.01). In addition, the VAS scores of the parace-
tamol group at 12th h were statistically significantly
lower than the VAS scores of the diclofenac sodium
and tramadol groups (p<0.01). However, there was
no statistically significant difference in the VAS sco-
res of the diclofenac sodium and tramadol groups at
12th h (Figure, Table 3).

There was no statistically significant difference in the
extubation times among the groups, except the pla-
cebo group. Extubation times of the patients in the
placebo group were statistically significantly higher
than the other groups. Extubation times of the pati-
ents in the paracetamol group were statistically sig-
nificantly lower when compared with the diclofenac
sodium group (p<0.01). In addition, there was no sta-

Table 3. Patient parameters.

Figure. VAS scores.

tistically significant difference in the mean postopera-
tive length of stay in ICU among the three analgesia
groups (p>0.01), but the placebo group had longer
postoperative length of stay in ICU

There was a statistically significant difference in the
nausea/vomiting rates among the groups (p<0.01).
The incidence of nausea/vomiting in patients in the
tramadol group (40%) was statistically significantly
higher than the other groups (p<0.01). However, the-
re was no statistically significant difference in the
incidence of nausea/vomiting among the paraceta-
mol, diclofenac sodium and placebo groups (p>0.05)
(Table 3). PaCO2 measurements at baseline, 1st, 6th,

Group I (n=50) Group II (n=50) Group III (n=50) Group IV (n=50) P
Paracetamol Diclofenac Tramadol Placebo

12th h VAS+ 0.42+0.64 1.70+0.76 1.78+0.71 6.10x1.69 0.01%*
Extubation time(h)* 8.72+2.72 7.53x1.77 8.51+£2.07 10.45+1.17 0.01%*
Postoperative ICU length of stay (h)* 20.63x1.92 20.31x1.65 20.61+0.92 24.99+0.53 0.03
Nausea/Vomiting ** n (%) n (%) n (%) n (%)
Yes 0 (0.0%) 3(6,0%) 20 (40.0%) 5 (10.0%) 0.01%%*
No 50 (1000.0%) 47 (94,0%) 30 (60.0%) 45 (90.0%)

*Oneway ANOVA Test, **Chi-square test, ** p<0.01
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Table 4. PaCO, measurements according to study groups.
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PaCO, (mmHg) Group I (n=50) Group II (n=50) Group III (n=50) Group IV (n=50) P
Mean+SD Paracetamol Diclofenac Tramadol Placebo

Baseline 33.35+4.50 32.56+5.07 33.78+4.66 32.71x1.76 0.06
1%h 34.39+3.16 32.58+4.45 34.03+4.62 33.35+1.57 0.07
6" h 33.05+3.10 32.70+3.62 36.59+4.78 34.79+2.18 0.001*
12 h 32.23+2.23 31.93+2.49 36.21+4.92 37.78+1.47 0.001*
*p<0.01, PaCO,, partial pressure of carbon dioxide.

Table 5. PO, measurements according to study groups.

PaCO, (mmHg) Group I (n=50) Group II (n=50) Group III (n=50) Group IV (n=50) P
Mean+SD Paracetamol Diclofenac Tramadol Placebo

Baseline 220.02+99.42 239.07+82.61 244 .48+57.30 232.52+49.35 0.03
1%h 167.37+52.28 150.72+26.75 145.02+18.61 132.44+42 .64 0.03
6" h 151.37+32.55 142.03+22.83 135.21+£34.23 130.88+11.93 0.03
12" h 128.44+28.98 132.35+23.37 131.63+17.35 129.44+10.84 0.03
p<0.01. PO,, partial pressure of oxygen.

Table 6. MAP measurements according to study groups.

MAP (mmHg) Group I (n=50) Group II (n=50) Group III (n=50) Group IV (n=50) P
Mean+SD Paracetamol Diclofenac Tramadol Placebo

Baseline 94.38+13.25 93.30+14.53 97.52+13.68 94.46+5.70 0.06
I*h 85.96+15.49 84.34+7.16 88.44+11.47 90.96+10.14 0.025%
6" h 84.20+14.34 85.40+9.43 86.28+8.76 95.34+6.93 0.001%*
12" h 80.40+7.80 82.18+8.81 83.76+11.20 105.58+7.06 0.001%**
p<0.01. PO,, partial pressure of oxygen.

and 12th h are shown in Table 4. We found no sta- DISCUSSION

tistically significant difference in the baseline PaCO,
levels among the groups (p>0.01). However, the pa-
tients in the tramadol and placebo groups had statis-
tically significantly higher PaCO, levels compared to
paracetamol and diclofenac sodium groups (p<0.01).
PO2 measurements at baseline, 1st, 6th, and 12th h
are shown in Table 5. There was no statistically sig-
nificant difference in the baseline PO, levels among
the groups (p>0.05). In addition, there was no statis-
tically significant difference in the baseline and 1st h
mean arterial pressure (MAP) levels among the gro-
ups (p>0.01) (Table 6). There was statistically signi-
ficant difference in the baseline and 1st mean arterial
pressure (MAP) levels among the groups The 6th, and
12th h MAP levels of the patients in the tramadol and
placebo groups were statistically significantly hig-
her compared to diclofenac and paracetamol groups
(p<0.05, p<0.01). Blood glucose was also higher in
the placebo group, but there was no significant diffe-
rence in the glucose levels among all groups.
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Pain management in the postoperative care setting
is of utmost importance for patients who underwent
CABG. Therefore, pharmacological and interventio-
nal approaches have been developed for postopera-
tive analgesia. Currently, there is an increase in the
mean age of the patients, and in the number of co-
morbidities in patients undergoing CABG. Overall,
a method of postoperative analgesia which is cost-
effective and comfortable for the patient with mini-
mum complication rates and side effects which also
shortens the duration of postoperative stay should
be chosen. Tachycardia and hypertension induced
by pain are frequently seen during the postoperative
period , and the administration of high dose fentanyl
and other opioids may prolong respiratory center dep-
ression. Hemodynamic stability can only be obtained
through a good analgesia management in this period
where myocardial oxygen consumption in cardiac pa-
tients is critical P!, Therefore, early extubation can be
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performed by shortening the duration of mechanical
ventilation support .,

In our study, all groups received fentanyl infusion (2
pug/kg/h) for 2 hours to ensure hemodynamic stability
during the postoperative period. The placebo group
did not receive any additional analgesic drug after ex-
tubation. VAS scores, extubation time, postoperative
length of stay in ICU, PaCO,, MAP, glucose levels
in the placebo group were higher, compared to the
patients who received analgesia during the postope-
rative period. Attempts at maintenance of hemodyna-
mic stability, despite 2-h fentanyl administration (2
ug/kg/h) for hemodynamic stability during the pos-
toperative period, suggests that postoperative anal-
gesia is required to shorten the extubation time and
the length of stay in the postoperative ICU period.
However, drugs used as postoperative analgesics fol-
lowing the hemodynamic stability after CABG have
several risks. Opioid use is associated with the risk
of respiratory depression and sedation, tramadol with
the risk of respiratory depression, sedation, nausea/
vomiting, and non-steroidal anti-inflammatory drugs
(NSAIDs) with the risk of bleeding diathesis, incre-
ased bleeding, and consequently recurrent bleeding.
Therefore extubation time, and postoperative length
of stay in ICU are prolonged. The postoperative anal-
gesic drug to be used for this purpose is desired to
be able to relieve the pain effectively, with minimum
side effects, and easy applicability.

Combination of analgesics from different pharmaco-
logical classes relieves the postoperative pain, whe-
reas minimizing the side effects of each medication
is a commonly used strategy 1. This concept of “ba-
lanced analgesia”, which is also referred to as multi-
drug analgesia, can be applied in combination with
opioids and non-opioids (i.e., NSAIDs, paracetamol)
21, Opioid analgesics reflect a standard approach in
the postoperative pain management. However, respi-
ratory depression, sedation, and nausea/vomiting are
the main reasons why they are not often preferred.
The cumulative opioid dose is required to be reduced
to decrease its possible side effects. Low-dose opioid
use through balanced analgesia may improve respi-
ratory functions, and reduce nausea, vomiting and
sedation 11,

In our study, “balanced analgesia” method was per-

formed. Fentanyl was given as 2 ug/kg/h for the first
2 h to provide hemodynamic stability. Then, it was
maintained with non-opioid (NSAID, diclofenac, and
paracetamol) and opioid tramadol administration .
High doses of opioids are not commonly used, as they
have adverse effects on respiratory functions, and ca-
use delayed arousal due to sedation !“°]. In a com-
parative study by Coetze et al. "', concerning use of
postoperative tramadol and morphine cognitive func-
tions were assessed by p-deletion test, and all patients
in the tramadol group were observed to be not able to
complete the p-deletion test at the first 15 min, and
50% of the patients could not complete the test at the
end of 30 minutes. These results are consistent with
our study results, indicating that these side effects are
more prevalent, compared to NSAIDs, although tra-
madol does not cause as much respiratory depression
and sedation as opioids.

Increase in bleeding tendency is one of the main
complications expected with the use of NSAIDs 2.
Therefore, use of NSAIDs as postoperative analge-
sics after CABG is not recommended. In the present
study, we excluded patients who had the risk of peptic
ulcer and bleeding, since these drugs should be used
with caution in such patients. One of the most com-
mon side effects of tramadol, which is an opioid-like
drug, is nausea/vomiting. This side effect of tramadol
was also observed in our study population. However,
its frequency was lower in the diclofenac and placebo
groups, while none of the patients in the paracetamol
group experienced this side effect. In addition, pos-
toperative nausea and vomiting were also associated
with residual effects of anesthetic gases and surgical
procedures. In their study, Avellaneda et al. ! com-
pared the effects of IV metamizole 2 g, ketorolac 30
mg, and paracetamol 500 mg on hemodynamic vari-
ables in acute postoperative pain after cardiac surgery
and pain control. The authors found an analgesic ef-
fect at 60th min with all study medications. None of
the drugs caused clinically significant hemodynamic
instability. In our study, we treated hemodynamically
stable patients with IV paracetamol, IV tramadol, and
IM diclofenac, and could not find any significant he-
modynamic instability.

In conclusion, the agent to be used for the manage-

ment of postoperative pain after CABG is desired to
relieve the pain effectively with advantages of easy
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applicability, and minimum side effects. Based on our
study results, the effect of IV paracetamol on such
pain appears to be similar to diclofenac and tramadol
with lower side effects. However, further, large-scale
and well-designed studies are required to confirm our
findings.
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