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ABSTRACT
OBJECTIVE: This study compares post-operative pain and analgesic consumption among patients who
have undergone either an emergent or elective caesarean section.
STUDY DESIGN: A total of 115 patients, comprised of 48 emergency caesarean section and 67 elective caesarean section patients, were enrolled in this prospective study. Pain intensity was evaluated
with a numeric pain scale in the 1st, 2nd, 6th, 12th, and 24th post-operative hours and total post-operative
tramadol consumption within 24 hours was recorded for each patient.
RESULTS: Total tramadol consumption for emergency caesarean section patients under general anesthesia was 222.91±56.52 mg and for elective caesarean section patients under general anesthesia was
181.71±55.38 mg (p <0.05). In patients under spinal anesthesia, total tramadol consumption was found
to be 169.58±59.52 mg and 160.62±70.47 mg in emergency and elective cases respectively (p >0.05).
CONCLUSION: Analgesic consumption for emergency caesarean section patients under general anesthesia was observed to be high.
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Introduction
Pain levels ranging from intermediate to severe were observed during the post-operative period. Acute post-operative
pain is a medication that should be addressed (1) because of the
increasing frequency of chronic pain and effective management
of post-operative pain is an important issue for the patients’
quality of life (2). Thus, it is important that both the surgeons
and the anesthesiologist should be active, in management of
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post-operative pain. Control of acute post-operative pain following a caesarean section differs from other surgical interventions, as the mother is in an expectation of being healthy and
she wants to feed the new-born baby as soon as possible (3).
Additionally, anxiety and depressive disorders may be present
in the mother during the post-operative period (4).
Despite recent developments in caesarean section pain
management, it is still ineffective in many patients, and there
is a strong need for parameters that can be used to predict the
intensity of post-operative pain after caesarean section (5).
Our aim in this study is to evaluate the analgesic consumption of patients who underwent a caesarean section under
either emergency or elective conditions. The ﬁndings of this
study can contribute to pain management after emergency and
elective caesarean sections.

Material and Method
After obtaining approval from the ethical committee
(Ethics committee no: 13-KAEK-226) and grant submission
to clinicaltrials.gov (Grant number: NCT02332395), patients
who had an emergency or elective caesarean section between
January 2014 and January 2015 were included in the study in
two groups. Patients in the groups were over 18 years of age,
had no clinical contraindications to spinal blockade and general anesthesia and were assessed as ASA I or II under the
American Society of Anesthesiologist’s physical status classiﬁcation system. Patients were excluded from the study if they
had chronic pain, psychiatric illness, an inability to express
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Patients were connected to a patient-

Results
A total of 115 patients, comprising 48 emergency caesarean section patients
(27 underwent general anesthesia and 21 underwent spinal anesthesia) and 67
elective caesarean section patients (31 underwent general anesthesia and 36 underwent spinal anesthesia) were enrolled in this prospective study (Figure 1).
The main demographic features, such as age, weight, height, body mass index
(BMI) and ASA score are shown in table I.

Enrollment

Assessed for eligibility
(n = 214)
Excluded (n=88)
Not meeting inclusion criteria
(n=25)
Refused to participate (n = 21)
Other reasons (n = 42)
Randomized (n = 126)

Allocation

The Numeric Rating Scale (NRS) has
frequently been used in clinical trials to
evaluate pain intensity (6). In this study, patients were asked to evaluate their post-operative pain (0: no pain; 1 to 2: mild pain; 3
to 4: moderate pain; 5 to 6: severe pain; 7 to
8: very severe pain; 9 to 10: most severe
pain), and pain intensity within the post-operative ﬁrst, second, sixth, twelfth and
twenty-fourth hours was evaluated using
this scale.

Statistical analysis
Kolmogorov-Smirnov test was performed in order to assess the distribution
of data. Quantitative data were presented as means and standard deviation and
qualitative data as frequency and percentage. Associations were performed
using the Pearson correlation coefﬁcient (r). Comparisons of the qualitative
data were conducted with the chi-square test and comparisons of the quantitative data were performed using the Mann-Whitney U test as the data were not
normally distributed. The analysis was conducted using the Statistical Package
for Social Sciences (SPSS Inc., Chicago, IL) program, version 20.0. The statistical signiﬁcance for all analyses was set at p <0.05.

Number of emergency
cesarean section (n = 56)
Patients underwent general
anesthesia (n = 29)
Patients underwent spinal
anesthesia (n = 27)

Number of elective cesarean
section (n = 70)
Patients underwent general
anesthesia (n = 33)
Patients underwent spinal
anesthesia (n = 37)

Follow up

Patients were informed of the beneﬁts of
both general and spinal anesthesia. The type
of anesthesia to be administered was selected by the patient unless a medical contraindication was present. In all other cases,
the anesthesiologist physician decided the
type of anesthesia. General anesthesia was
induced with rocuronium bromide 0.6
mg/kg and propofol 2 mg/kg intravenous
(IV). After the placenta was delivered, 50
micrograms of fentanyl were administered.
As volatile anesthetic, sevoﬂurane 2 MAC
and 50%/50% O2/air mixture was administered. In the intra-operative period, tramadol 1 mg/kg was administered for postoperative analgesia. Spinal anesthesia was
administered by injecting 0.5% 12.5 mg intrathecal heavy bupivacaine with a 25 G
Quincke tip needle, in the sitting position
under sterile conditions. All patients were
routinely given 10 mL/kg Ringer's lactate
solution intravenously to prevent hypotension associated with sympathetic blockade.

controlled analgesia (PCA) device immediately after being taken to the recovery
room and were asked to press the PCA button when their pain severity was NRS
≥4. The PCA device was programmed to give a bolus dose of 20 mg tramadol
hydrochloride whenever the button was pressed, with a lock-out time of 15 minutes. The total amount of analgesic used was recorded at the end of the study period. Pain intensity and patients' total post-operative analgesic consumption
were evaluated.

Lost to follow up (n = 8)
(give reasons)

Lost to follow up
(n = 3) (give reasons)

Analysis

themselves or did not want to participate in
the study. All other patients who met the inclusion criteria took part in the study during
the study period. Patients were divided into
two main groups according to whether they
had an emergency or elective caesarean section; these two groups were further sorted
into two subgroups according to whether
they were administered spinal or general
anesthesia. Fetal distress, placenta previa,
placental abruption, failure to induce labor,
severe pre-eclampsia, eclampsia and cord
prolapse were considered emergency caesarean section indications, while previous
caesarean delivery, cephalopelvic disproportion, fetal macrosomia and multiple
pregnancies were accepted as indications of
elective caesarean section.

Analyzed (n = 48)
Excluded from analysis
(n = 0) (give reasons)

Analyzed (n = 67)
Excluded from analysis (n = 0)
(give reasons)

Figure 1: Flow chart
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Table I: Demographic characteristics

a

Age (years)
Weight (kg)
Height (cm)
BMIb (kg/m2)
ASA I/II

Emergency (Mean±SD)

Elective (Mean±SD)

p

28.91±6.42
74.14±9.64
162±5.27
28.25±3.44
33/15

28.37±5.07
77.38±13.20
161.25±8.15
29.81±4.94
48/19

0.827
0.295
0.884
0.114
0.738

BMI: Body mass index, a: Values are given as mean ± SD unless indicated otherwise, b: Calculated as weight in kilograms divided by the square of
height in meters

The total tramadol consumption of emergency caesarean
section patients was 196.25±63.43 mg and of elective caesarean section patients was 171.64±63.45 mg (p=0.041; Table
II). The total tramadol consumption of emergency caesarean
patients under general anesthetic was signiﬁcantly higher
(222.91±56.52 mg) than that of elective caesarean patients
under general anesthetic (181.71±55.38 mg; p =0.008). The
total tramadol consumption of emergency caesarean patients
under spinal anesthetic was similarly found to be higher
(169.58±59.52 mg) than that of elective caesarean patients
under spinal anesthetic (160.62±70.47 mg; p=0.521; Figure 2).
Figure 2: Total tramadol consumption in emergency and elective cesarean section

tients who had an emergency caesarean section under general
anesthetic was found to be higher than that of patients who
had an elective caesarean section.
The existence of preoperative pain was found to be an important predictor for the intensity of post-operative pain (7)
and increased post-operative analgesic consumption (8).
Preoperative pain has been demonstrated to be a predictor of
post-operative analgesic consumption, though the mechanism
of this effect is not yet completely understood (9). In our observations, emergency surgical indications, including caesarean sections, cause more preoperative pain in patients. This
may have affected analgesic consumption in cases of emergency caesarean section.
Preoperative pain and anxiety were identiﬁed as the most
common causes of post-operative pain and analgesic consumption (6). Anxiety is found to be more pronounced in patients requiring emergency surgical intervention (10), decreases the
pain threshold and exaggerates perceptions of experienced pain
(11). In an observational study on post-operative morphine requirement, an emergency surgical intervention increased morphine consumption and was linked to increased patient anxiety
levels in emergency surgical interventions (12).

Total TC: Total tramadol consumption(p=0.041), TC in GA: Tramadol
concumption in general anesthesia (p= 0.008), TC in SA: Tramadol
consumption spinal anesthesia (p=0.521).

Differences in NRS values between emergency and elective caesarean section patients were found to be statistically
signiﬁcant (2.56±0.87 and 2.34±1.12 respectively, p=0.039).

Discussion
In this study, postoperative analgesic consumption in pa-

Educating patients was found to be more effective in reducing anxiety than benzodiazepines, but in emergency cases
there is seldom sufﬁcient time in which to inform patients
(13). Preoperative anxiety and post-operative analgesic consumption might, therefore, be expected to be higher in emergency caesarean section patients than in elective caesarean
section patients (14).
Psychological and behavioral factors are often neglected in
post-operative pain management (6). Emergency caesarean
section patients experience more postnatal stress disorders and

Table II: The mean numeric rating scale and total analgesic consumption between groups
Emergency (Mean±SD)
NRS
GA-NRS
SA-NRS
TTC
GA-TTC
SA-TTC

2.56±0.87
1.6±0.6
2.65±1.00
196.25±63.43
222.91±56.52
169.58±59.52

Elective (Mean±SD)

p

2.34±1.12
1.42±0.65
2.22±0.73
171.64±63.45
181.71±55.38
160.62±70.47

0.039
0.049
0.038
0.041
0.008
0.157

NRS: Numeric rating scale, GA-NRS: General anesthesia numeric rating scale, SA-NRS: Spinal anesthesia numeric rating scale, TTC: Total tramadol
consumption, GA-TTC: General anesthesia total tramadol consumption, SA-TTC: Spinal anesthesia total tramadol consumption
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mentally negative experiences compared to elective caesarean
section or normal delivery patients (4). We think that patient
education, good communication and, if not contraindicated,
use of anxiolytics in the post-operative period may help prevent anxiety-induced post-operative pain, but it is difﬁcult to
prepare emergency caesarean section patients in the preoperative period. Preoperative anxiety and negative feelings and
ideas in the post-operative period may have affected the analgesic consumption of emergency caesarean section patients.

anesthetic/surgical technique and postoperative analgesia.
Rev Bras Anestesiol. 2012;62(6):762-74.

In our study, the total tramadol consumption of emergency
caesarean section patients under general anesthetic was found
to be higher than that of elective caesarean section patients.
No difference in total tramadol consumption was observed between emergency and elective caesarean section patients who
underwent spinal anesthesia. In a study comparing spinal and
general anesthesia in caesarean section patients, the group
with spinal anesthesia experienced less post-operative pain
and analgesic consumption (16). In another study, regional
anesthesia was found to prompt a lower pain scale when compared to the effects of general anesthesia (17). We think that
the effectiveness of spinal anesthesia independent from the patient and the illness and prolonged post-operative painkilling
effects of spinal anesthesia may contribute to the above-mentioned ﬁndings.
This study has some limitations. Although increased analgesic consumption in emergency patients was speciﬁcally
linked to preoperative anxiety in our study, the study could be
criticized for not having carried out an evaluation of preoperative anxiety.
In conclusion, we found that emergency caesarean sections
increase post-operative analgesic consumption. Some factors,
such as preoperative pain, may have affected analgesic consumption in emergency caesarean section patients.
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