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Background: Cesarean section is a widely performed surgery.

Objective: To compare anesthetic types regarding feto-maternal outcomes.

Materials and Methods: Retrospective comparative study of 3599 cesarean sections
(emergency and elective categories).

Results: Mean APGAR score was statistically higher in the spinal than general anesthesia
among the emergency category, P = 0.000 and 0.026, respectively, with no significant
difference in the elective category. Estimated blood loss among the elective category was
statistically significantly higher in the spinal than general anesthesia, P = 0.001. However,
among the emergency category, it was significantly higher in the general than in spinal or
epidural anesthesia, P = 0.000. Diclofenac sodium was used more after spinal than general
anesthesia (P = 0.000), with no significant difference between epidural and general or
between epidural and spinal anesthesia. Pethidine hydrochloride (HCL) was used more
after general than after spinal anesthesia (P = 0.000). However, pethidine HCL use was
not statistically significantly different between spinal and epidural anesthesia. In the elective
category, paracetamol was requested more after spinal than epidural or general anesthesia,
P = 0.000. No significant difference was seen between epidural and general anesthesia, P =
1.000. No statistically significant difference was found among the anesthetic types in both
categories regarding tramadol HCL. Length of hospital stay, operative time and neonatal
intensive care unit admission were not statistically different between anesthetic modes. In the
emergency category, significantly higher percentage of patients were satisfied with and
would recommend epidural anesthesia.

Conclusion: There was no statistically significant difference among the three types of
anesthesia regarding neonatal intensive care admission and length of hospital stay for
emergency and elective categories. APGAR score was higher with spinal than with general
anesthesia in the emergency category with no significant difference in the elective category.
More diclofenac sodium and paracetamol and less opioids were used after regional than after
general anesthesia. Satisfaction was higher with epidural anesthesia.

Limitations: Retrospective and single centered.
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Introduction
Physiological changes in pregnancy, including hematological, cardiovascular and
respiratory changes, all increase the risks during cesarean sections (CS) and anes-
thetic management of a parturient is a challenge because it involves simultaneous
care of both mother and baby.'™

These risks and complications are related to the level of urgency.’
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Clinical experience of the majority of anesthetists with
general anesthesia (GA) in obstetrics is very low. GA is
mostly conducted for emergency cesarean section due to
the time factor dictated by fetal condition which usually
precludes regional anesthesia.’

Technical placement of a spinal anesthetic (SA) is
easier than an epidural block in epidural anesthesia (EA).
Onset of action of spinal anesthesia is fast and it provides
a reliable surgical anesthesia from the mid-thoracic level
1%.
Moreover, SA was found to provide better and more cost-

to the sacrum with a failure rate of less than

effective anesthesia for uncomplicated, elective cesarean
sections than EA.”®

Cesarean section is a widely performed surgery with
a rate of maternal mortality that is much higher than
vaginal delivery and the leading causes of death
are complications of preeclampsia, pulmonary throm-
boembolism, amniotic fluid embolism, obstetric hemor-
rhage and cardiac disease.’

Aim of the Study

This study aimed to investigate the influence of the type of
anesthesia on the different feto-maternal outcomes. Since
the choice of anesthesia for cesarean delivery is very
important for both maternal and fetal outcomes and
is also related to the post-operative course, it needs to be
studied in depth.

Materials and Methods
A retrospective comparative study was conducted between
the three types of anesthesia; spinal, epidural and general.
We reviewed all cesarean deliveries of women between
January 2016 and December 2018. We excluded multiple
pregnancies, known medical diseases, those who had
cesarean hysterectomy and those who had any missing
clinical data. It was conducted at a university teaching
hospital. There were two main categories of cesarean sec-
tions, elective and emergency. The three types of anesthe-
sia within each category were compared in relation to the
duration of cesarean section, estimated blood loss (EBL),
APGAR score at 1 and 5 minutes, duration of postopera-
tive hospital stay (LOS), neonatal intensive care unit
admission (NICU), analgesic requirements (diclofenac
sodium, pethidine hydrochloride (HCL), paracetamol,
morphine, tramadol HCL) and patient overall satisfaction
and recommendation.

The indications for the cesarean section were divided
into two main categories, elective and emergency. The

elective indication was defined as any cesarean that was
done electively with a previously scheduled admission and
surgery. This definition included fetal and maternal indica-
tions as well as maternal request. The emergency indica-
tions included all cesarean sections that were performed
for fetal and maternal indications, failed vacuum or for-
ceps delivery and those who were already scheduled for an
elective cesarean but presented before their cesarean date
due to feto-maternal indications, e.g., a women with three
previous cesarean sections who presented contracting
before her scheduled admission and cesarean section.

Patients had a similar standardized general, spinal or
epidural anesthetic according to the hospital protocols. All
patients were evaluated before surgery or antenatally. They
were all fasting in the elective category, and no pre-
medications were given. Fasting status was not identified
in the emergency category. Anesthesia type was approved
after counselling and with written informed consents. GA
patients had brief standard preoperative monitoring then
induction with fentanyl and propofol. Furthermore, the
muscle relaxant cisatracurium was used with endotracheal
tube as indicated and isoflurane maintenance with con-
trolled mechanical ventilation. Additionally, neostigmine
and atropine were used as reversal agents in patients who
received muscle relaxants. At the end of surgery, patients
were easily extubated. SA was performed at the level of
L3-L4, L4-L5 lumbar spines. Patients were given bupiva-
caine 10.0 mg with fentanyl 25 pg intrathecally under
aseptic technique. A test dose of 3 mL of 1% lidocaine
(30 mg) was administrated in epidural anesthesia then an
infusion of 1 mg/mL bupivacaine and 2 pg/mL fentanyl.
Epidural catheters were removed at the conclusion of
surgery. Patients were usually maintained on intravenous
fluids 150 mL/h, and any fluid deficit was replaced. The
vast majority of the cases were anesthetized by senior
anesthesia residents. The option to have general or spinal
anesthesia was offered routinely (unbiased on the side of
anesthetists) to all patients unless dictated by a medical
condition. Epidural anesthesia was also offered to all
laboring women or those undergoing induction of labor.
It was only in very rare emergency occasions that
a general anesthetic was recommended.

Cesarean section patients, whether elective or emer-
gency, received prophylactic antibiotics after clamping
the umbilical cord in the form of 2 g of cefazolin
intravenously.

The duration of the cesarean section was defined as the
time, in minutes, spent in the cesarean section from the
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beginning of the skin incision to the complete wound
cover. This was recorded routinely for each cesarean sec-
tion by the circulating theatre nurse.

The estimated blood loss (mL) was routinely recorded
in our hospital for all operations in a standardized way.
This took into account the number of surgical pads used,
the blood in the suction container, and any free blood or
clots in the surgical field, theatre floor or on the surgical
towels. The final EBL was routinely agreed upon by the
primary surgeon, the assistant surgeon(s), the anesthetist
(s) and the theatre nursing staff. The vast majority of
cesarean sections were performed by 4th and 5th year
residents except for complicated cases which necessitated
supervision by a consultant. All patients had received an
oxytocin bolus dose after the delivery of the baby as per
the hospital policy.

The APGAR score was routinely recorded by the
attending neonatal team who attended all cesarean sections
as per the hospital protocol.

The duration of post-operative hospitalization, in days,
was calculated as the number of days, excluding the day of
surgery, spent in the hospital due to maternal surgical
indication and not due to maternal medical, social and
financial conditions or neonatal indication. This was
because some women would wait in the hospital for their
newborns if they were admitted for observation or any
other indication.

The post-operative analgesic requirements were defined
as the number of standardized parenteral dosages that were
requested by the patient after discharge from the theatre till
the discharge decision was made by her surgeon. The num-
ber of doses of the particular analgesia was primarily deter-
mined by the patient’s request as there was no well-defined
hospital analgesia protocol. Other factors play a part such as
what type of injection was given and when it was given.
This type of post-operative analgesia was applied and used
in all patients allowing a fair comparison between the anes-
thetic types. Diclofenac sodium was given in intra-muscular
(IM) injections of 75 mg, pethidine HCL was given in IM
injections of 100 mg, paracetamol was given in intravenous
(IV) infusion of 1000 mg, morphine sulfate was given as IM
injections of 10 mg and tramadol HCL was given as IM
injection of 50 mg. However, oral analgesia was not studied
as it was rarely prescribed by physicians because the
patients rarely, if ever requested that type of analgesia,
while still in the hospital. However, upon discharge, they
were usually given both paracetamol and ibuprofen orally.

The overall women’s satisfaction with the anesthetic
mode was assessed subjectively by yes or no answers and
whether or not they would recommend the same mode to
a friend. It was done after discharge and when the patients
were relatively well enough to reflect on their overall
cesarean experience.

These data were collected using medical files (both
paper and electronic), admission notes, clinic notes, opera-
tive notes, neonatal notes, and, if needed, telephone calls
with patients.

Data were analyzed wusing SPSS 24 software.
Frequency and percentage were calculated for the catego-
rical data and analyzed using ANOVA test with post
hoc Bonferroni and chi squared analysis as appropriate
as we were comparing three types of anesthesia together.
The level of significance was considered to be 95%
(p<0.05). Values stated are mean + standard deviation
(SD) unless otherwise indicated.

The study obtained the institutional review board (IRB)
approval at Jordan University Hospital, decision number
95/2019, dated 5/3/2019. The IRB committee considered
that a written informed consent was not necessary due to
the retrospective nature of the study. However, we con-
firmed that the privacy of the participants was maintained
as the data were anonymized and confidentiality was main-
tained. Our study fully complied with the Declaration of
Helsinki.

Results

During the period of the study, there were 3856 cesarean
sections resulting in 3599 eligible women who underwent
either elective or emergency cesarean section. Among all
participants, there were only 338 primigravid women.
There were no major complications or maternal mortality.

There were 2348 elective and 1251 emergency cesar-
ean sections.

Among the elective cesarean section category, 85, 778
and 1485 were done under epidural, general and spinal
anesthesia, respectively (see Table 1).

Maternal age was not statistically different among the
three types of anesthesia in the elective category (see
Table 2).

Previous history of cesarean section was not statisti-
cally different between the three types of anesthesia in
both categories.

The mean age + standard deviation (SD) of women in
the elective category was 33.1 (= 5.5) years, and this was
not statistically different among the anesthesia types.
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Table | Comparison of Different Anesthesia Types in Relation to Different Feto-Maternal Variables in the Elective Cesarean Section

Category
Variables Elective Category
Epidural General Spinal Total P-value
N=85 N=778 N=1485 N=2348

Age (years) mean (SD) 334 (5.2) 332 (5.2) 33 (5.7) 33.1 (5.5) 0.4760
LOS (days) 34 (l.6) 3.63 (2.5) 3.56 (2.4) 3.6 (2.4) 0.6140
Operative time (min) 47.5 (15.5) 47.2 (17.3) 45.9 (13.8) 46.4 (15.1) 0.1230
Blood loss (mL) 7482 (210) 708.9 (172.2) 742.6 (231.5) 731 (213.4) 0.0010
Apgar-1 minute 8.0 (0.0) 7.9 (0.58) 7.9 (0.480) 7.9 (0.51) 0.0400
Apgar-5 minute 9.0 (0.0) 8.99 (0.13) 8.97 (0.419) 8.9 (0.34) 0.5200
Diclofenac sodium 171 (1.1) 1.73 (1.3) 2.05 (1.5) 1.93 (1.5) 0.0000
Morphine sulphate 0.07 (0.258) 0.06 (0.27) 0.04 (0.24) 0.05 (0.25) 0.1420
Pethidine HCL 1.49 (0.88) 1.79 (1.2) 1.55 (1.1) 1.63 (1.1) 0.0000
Paracetamol 2.45 (1.69) 2.75 (2.6) 3.84 (3.0 343 (2.9) 0.0000
Tramadol HCL 0 0.024 (0.29) 0.01 (0.17) 0.02 (0.22) 0.3720
Previous CS

Yes 20 (23.5%) 540 (69.4%) 915 (60.3%) 1475 (62.8%) <0.0000

No 65 (76.5%) 238 (30.6%) 570 (39.7%) 873 (37.2%)
NICU admission

Yes 33 (38.8%) 387 (49.7%) 590 (39.7%) 1010 (43.0%) 0.0000

No 52 (61.2%) 391 (50.3%) 895 (60.3%) 1338 (57.0%)

Abbreviations: SD, standard deviation; N, number; LOS, length of stay; min, minute; mL, milliliter; HCL, hydrochloride; CS, cesarean section; NICU, neonatal intensive care unit.

Regarding the elective cesarean category, compared with
general anesthesia, there was a statistically significant
difference reporting higher estimated blood loss (EBL) in
spinal anesthesia, P = 0.001. The mean EBL in this cate-
gory was 731 (= 213.4) mL. The mean APGAR score at
1 minute in the elective category was 7.9 (+ 0.51), with the
highest score in epidural and lowest in general anesthesia.
However, it was not statistically significant after perform-
ing Bonferroni test at P > 0.05. Furthermore, there was no
statistically significant difference in the APGAR score at 5
minutes between the three different anesthesia types (see
Tables 1 and 2).

In the emergency category, there were 314, 278 and
659 cesareans that were performed under epidural, general
and spinal anesthesia, respectively (see Table 3).

The number of diclofenac sodium injections requested
by the patients who had spinal anesthesia was higher than
those who had general anesthesia, which was statistically
significant (P = 0.000). There was no statistically signifi-
cant difference between epidural and general or between
epidural and spinal anesthesia.

Regarding the number of pethidine HCL injections,
these were requested more by the patients who had general

than those who had spinal anesthesia, a statistically sig-
nificant difference (the mean was 1.79 (+ 1.245), P =
0.000). However, this was not statistically different
between spinal and epidural anesthesia.

Paracetamol injections were requested mostly by
patients who had spinal anesthesia (the mean number of
injections was 3.84 (£ 3.0). This difference was statisti-
cally significant (p = 0.000) compared with both epidural
and general anesthesia. There was no statistically signifi-
cant difference between epidural and general anesthesia
(P = 1.000).

The number of morphine sulfate injections was not
statistically different among the three different types of
anesthesia.

There was no statistically significant difference
between the anesthesia types in relation to LOS, operative
time or NICU admission (see Tables 1 and 2).

The mean age of women under the emergency
anesthesia category was 32 (+ 5.7) years. Women in the
spinal group were older than those belonging to the
epidural group (P = 0.000). Women were also statistically
significantly older in the general than in the epidural
group (P = 0.016).
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Table 2 Multiple Comparisons Using Bonferroni Test; Elective Category

Dependent Variables Anesthesia Anesthesia Mean Difference Std. Error Sig. 95% Confidence Interval
Lower Bound Upper Bound
LOS (days) Epidural General —.249 0.278 1.000 -92 0.42
Spinal -.182 0.271 1.000 -.83 0.47
General Epidural 0.249 0.278 1.000 -42 0.92
Spinal 0.068 0.108 1.000 -19 0.33
Spinal Epidural 0.182 0.271 1.000 —A47 0.83
General —.068 0.108 1.000 -33 0.19
Age (years) Epidural General 0.144 0.631 1.000 -1.37 1.66
Spinal 0413 0.616 1.000 -1.06 1.89
General Epidural —.144 0.631 1.000 -1.66 1.37
Spinal 0.269 0.245 0.815 -32 0.86
Spinal Epidural -413 0.616 1.000 —-1.89 1.06
General —.269 0.245 0.815 —.86 0.32
Operative time Epidural General 0.347 1.728 1.000 -3.79 4.49
(minutes) Spinal 1.631 1.687 1.000 —2.41 5.67
General Epidural —.347 1.728 1.000 —4.49 3.79
Spinal 1.284 0.669 0.165 -32 2.89
Spinal Epidural —1.631 1.687 1.000 —5.67 241
General —-1.284 0.669 0.165 -2.89 0.32
EBL (mL) Epidural General 39.302 24322 0319 -18.97 97.57
Spinal 5.676 23.745 1.000 -51.21 62.56
General Epidural -39.302 24322 0319 -97.57 18.97
Spinal —33.626 9.423 0.001 —56.20 -11.05
Spinal Epidural —5.676 23.745 1.000 —62.56 51.21
General 33.626 9.423 0.001 11.05 56.20
APGAR score-Im Epidural General 0.100 0.058 0.252 —.04 0.24
Spinal 0.050 0.057 1.000 —.09 0.19
General Epidural -.100 0.058 0.252 —.24 0.04
Spinal -.050 0.022 0.075 -.10 0.00
Spinal Epidural -.050 0.057 1.000 -19 0.09
General 0.050 0.022 0.075 0.00 0.10
APGAR score-5m Epidural General 0.010 0.039 1.000 —.08 0.10
Spinal 0.026 0.038 1.000 -.07 0.12
General Epidural -.010 0.039 1.000 -10 0.08
Spinal 0.015 0.015 0.938 —.02 0.05
Spinal Epidural —.026 0.038 1.000 —12 0.07
General —-015 0.015 0.938 —.05 0.02
Diclofenac sodium Epidural General —.024 0.165 1.000 -42 0.37
Spinal —.341 0.161 0.104 =73 0.05
General Epidural 0.024 0.165 1.000 -.37 0.42
Spinal -316 0.064 0.000 —47 -.16
Spinal Epidural 0.341 0.161 0.104 —-.05 0.73
General 0316 0.064 0.000 0.16 0.47
(Continued)
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Table 2 (Continued).

Dependent Variables Anesthesia Anesthesia Mean Difference Std. Error Sig. 95% Confidence Interval
Lower Bound Upper Bound
Morphine sulfate Epidural General 0.010 0.029 1.000 —-.06 0.08
Spinal 0.030 0.028 0.851 -.04 0.10
General Epidural -.010 0.029 1.000 —-.08 0.06
Spinal 0.020 0.011 0.220 -0l 0.05
Spinal Epidural —-.030 0.028 0.851 -.10 0.04
General -.020 0.011 0.220 -.05 0.01
Pethidine HCL Epidural General —.296 0.129 0.066 -6l 0.0l
Spinal -.060 0.126 1.000 -.36 0.24
General Epidural 0.296 0.129 0.066 -0l 0.61
Spinal 0.236 0.050 0.000 0.12 0.36
Spinal Epidural 0.060 0.126 1.000 -24 0.36
General —-236 0.050 0.000 -.36 =12
Paracetamol Epidural General —-.300 0.322 1.000 -1.07 0.47
Spinal —-1.390 0314 0.000 -2.14 —.64
General Epidural 0.300 0.322 1.000 —47 1.07
Spinal —-1.090 0.125 0.000 -1.39 -79
Spinal Epidural 1.390 0314 0.000 0.64 2.14
General 1.090 0.125 0.000 0.79 1.39
Tramadol HCL Epidural General —.0244 0.0247 0.966 -.084 0.035
Spinal —-.0128 0.0241 1.000 -.070 0.045
General Epidural 0.0244 0.0247 0.966 -.035 0.084
Spinal 0.0116 0.00%96 0.671 -0l 0.035
Spinal Epidural 0.0128 0.0241 1.000 —.045 0.070
General -0l16 0.0096 0.671 —-.035 0.011

Abbreviations: SD, standard deviation; Std, standard; N, number; LOS, length of stay; mL, milliliter; HCL, hydrochloride; CS, cesarean section; NICU, neonatal intensive

care unit; Sig, significant.

The mean of operation time was 44.4 (+ 16.4) minutes.
The operation time using general anesthesia was longer
than with epidural anesthesia and this was statistically
significant (P = 0.042). However, no statistically signifi-
cant difference was found between general and spinal or
spinal and epidural.

Under the emergency category, the EBL was higher
with general than with spinal or epidural anesthesia. This
difference was statistically significant (P = 0.000). There
was no significant difference between spinal and epidural.

APGAR score at 1 and 5 minutes was higher with
spinal than with general or epidural anesthesia, however,
this difference was only statistically significant between
spinal and general (P = 0.000 and 0.026 at 1 and 5
minutes, respectively), but there was no statistically sig-
nificant difference between spinal and epidural anesthesia.

The mean number of diclofenac sodium injections in
the emergency category was 2.13 (+ 1.8). After analysis
with Bonferroni test, there was no statistically significant
difference between the three different anesthetic modes.

Morphine sulfate injections were requested by more
patients following general than either spinal or epidural
anesthesia. This was statistically significant (P = 0.000 in
both). There was no statistically significant difference
between spinal and epidural anesthesia.

There was no statistically significant difference in the
NICU admission or in the LOS between the three different
anesthesia types in the emergency category (see Tables 3
and 4).

We conducted phone interviews with the patients and
asked them about their satisfaction with the type of
anesthetic they had and whether they would recommend
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Table 3 Comparison of Different Anesthesia Types in Relation to Different Feto-Maternal Outcomes in the Emergency Cesarean

Section Category

Variables Emergency Category
Epidural General Spinal Total P-value
N=314 N=278 N=659 N=1251

Age; mean (SD) 30.6 (5.5) 31.9 (5.7) 325 (5.6) 32 (5.7) 0.0000
LOS (days) 3.6 (2.6) 32 (2.1) 3.5 (24) 3.5 (24) 0.1370
Operative time (min) 43.03 (13.9) 46.4 (21.0) 44.2 (15.2) 44.4 (16.4) 0.0430
EBL (mL) 730.3 (184.7) 877.3 (709) 733.1 (213.5) 759.2 (385.0) 0.0000
Apgar-1 min 7.7 (1.1) 75 (1.4) 7.88 (0.67) 7.76 (0.97) 0.0000
Apgar-5 min 8.9 (0.43) 8.9 (0.68) 8.98 (0.37) 8.95 (0.47) 0.0280
Diclofenac sodium 2.1(1.7) 1.96 (1.48) 23 (1.9) 2.13 (1.8) 0.0420
Morphine sulphate 0.02 (0.25) 0.15 (0.47) 0.03 (0.19) 0.05 (0.294) 0.0000
Pethidine HCL 1.75 (1.53) 1.62 (1.4) 1.6 (1.4) 1.64 (1.4) 0.2810
Paracetamol 43 (3.2) 4.3 (4.5) 4.5 (3.5) 44 (3.7) 0.6350
Tramadol HCL 0.03 (0.28) 0.02 (0.16) 0.02 (0.14) 0.02 (0.19) 0.5110
Previous CS

Yes 47 (15%) 108 (38.8%) 326 (49.5%) 481 (38.4%) 0.0000

No 267 (85%) 170 (61.2%) 333 (50.5%) 770 (61.6%)
NICU admission

Yes 143 (45.5%) 130 (46.8%) 277 (42.0%) 550 (44.0%) 0.3330

No 171(54.5%) 148 (53.2%) 382 (58.0%) 701(56.0%)

Abbreviations: SD, standard deviation; N, number; LOS, length of stay; min, minute; EBL, estimated blood loss; mL, milliliter; HCL, hydrochloride; CS, cesarean section;

NICU, neonatal intensive care unit.

it for a friend. Of the elective category, 781 patients
could be reached. More patients were satisfied with the
general anesthesia than the spinal or epidural and this
0.000). Also, more
patients were satisfied with spinal than with epidural

was statistically significant (P =

and they would recommend spinal rather than epidural
anesthesia. This result was also statistically significant
(P = 0.000) (see Table 5).

In terms of the emergency category, we obtained the
views of 284 women. A significantly higher percentage of
patients were satisfied with and would recommend epidural
(P =0.000) or spinal (P = 0.004) rather than general anesthe-
sia. A statistically significant percentage of patients were
satisfied with, would recommend, epidural rather than spinal
anesthesia (P = 0.004) (see Table 5).

Discussion

We made the study population as homogeneous as possible
by dividing the cesarean sections into two categories, elective
and emergency. We compared the different anesthesia types
within each category separately. Furthermore, the results
show that the women under each category were not signifi-
cantly different from maternal age and previous cesarean

section(s) perspectives. These features allowed a reasonable
comparison and gave credible results.

With  the the EBL
analgesia requirements, there were no significant differ-

exception of and some
ences between all three anesthesia types in the elective
cesarean sections.

This study did not rely on sophisticated method(s)
for EBL, but the method of estimation was unified in all
cesareans. In women with high EBL, Rubenstein et al.'’
found that using a novel colorimetric device was a more
accurate predictor of post-operative hemoglobin. Other
authors'' did not support the view that EBL or quanti-
tative assessment of blood loss (QBL) methods accu-
rately reflect the actual blood loss during scheduled
cesarean section. The EBL in our study was highest in
the SA, higher than in the GA.

Alternatively, Aksoy et al.'? in a prospective study

and this was

found that GA was associated with a higher risk of
operative blood loss than SA in low-risk patients under-
going elective CS. These authors used preoperative,
post-operative hemoglobin, and hematocrit for compar-
ison. The difference in EBL in our study was very

minimal and might not be reflected in a significant
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Table 4 Multiple Comparisons Using Bonferroni Test; Emergency Category

Dependent Variables Anesthesia Anesthesia Mean Difference Std. Error Sig. 95% Confidence Interval
Lower Bound Upper Bound
LOS (days) Epidural General 0.378 0.195 0.160 —-.09 0.85
Spinal 0.111 0.163 1.000 -.28 0.50
General Epidural —-.378 0.195 0.160 —.85 0.09
Spinal —.267 0.170 0.347 —-.67 0.14
Spinal Epidural =111l 0.163 1.000 -.50 0.28
General 0.267 0.170 0.347 14 0.67
Age (years) Epidural General —-1.290 0.464 0.016 —2.40 —-.18
Spinal -1.926 0.386 0.000 -2.85 -1.00
General Epidural 1.290 0.464 0.016 0.18 2.40
Spinal —-.636 0.403 0.342 -1.60 0.33
Spinal Epidural 1.926 0.386 0.000 1.00 2.85
General 0.636 0.403 0.342 -33 1.60
Operative time Epidural General —-3.328 1.350 0.042 —6.56 -.09
(minutes) Spinal —-1.131 1.124 0.945 —-3.83 1.56
General Epidural 3.328 1.350 0.042 0.09 6.56
Spinal 2.197 1.173 0.184 -6l 5.0l
Spinal Epidural 1.131 1.124 0.945 —-1.56 3.83
General -2.197 1.173 0.184 -5.01 0.6l
EBL (mL) Epidural General —147.083 31.300 0.000 -222.12 -72.05
Spinal 7.190 26.063 1.000 -55.29 69.67
General Epidural 147.083 31.300 0.000 72.05 222.12
Spinal 154.273 27.182 0.000 89.11 219.43
Spinal Epidural —7.190 26.063 1.000 —69.67 55.29
General —154.273 27.182 0.000 -219.43 —89.11
APGAR score-Im Epidural General 0.180 0.079 0.071 el 0.37
Spinal —.155 0.066 0.056 -3l 0.00
General Epidural —.180 0.079 0.071 -.37 0.0l
Spinal -.335 0.069 0.000 -.50 =17
Spinal Epidural 0.155 0.066 0.056 0.00 0.31
General 0.335 0.069 0.000 0.17 0.50
APGAR score-5m Epidural General 0.048 0.039 0.654 —-.05 0.14
Spinal —.041 0.032 0.616 -12 0.04
General Epidural —.048 0.039 0.654 —.14 0.05
Spinal -.089 0.034 0.026 -7 -0l
Spinal Epidural 0.041 0.032 0616 —.04 0.12
General 0.089 0.034 0.026 0.0l 0.17
Diclofenac sodium Epidural General 0.088 0.147 1.000 -.26 0.44
Spinal —.206 0.122 0.276 -.50 0.09
General Epidural -.088 0.147 1.000 —44 0.26
Spinal —-294 0.127 0.064 -.60 0.01
Spinal Epidural 0.206 0.122 0.276 -.09 0.50
General 0.294 0.127 0.064 -0l 0.60
(Continued)
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Table 4 (Continued).

Dependent Variables Anesthesia Anesthesia Mean Difference Std. Error Sig. 95% Confidence Interval
Lower Bound Upper Bound
Morphine sulfate Epidural General —-.132 0.024 0.000 -19 —-.08
Spinal —.005 0.020 1.000 —-.05 0.04
General Epidural 0.132 0.024 0.000 0.08 0.19
Spinal 0.127 0.021 0.000 0.08 0.18
Spinal Epidural 0.005 0.020 1.000 —.04 0.05
General —-.127 0.021 0.000 —-18 -.08
Pethidine HCL Epidural General 0.133 0.116 0.755 —.14 0.41
Spinal 0.151 0.097 0.356 -.08 0.38
General Epidural —-.133 0.116 0.755 -4l 0.14
Spinal 0018 0.101 1.000 -22 0.26
Spinal Epidural 151 0.097 0.356 —-.38 0.08
General -018 o.101 1.000 -26 0.22
Paracetamol Epidural General —.023 0.305 1.000 =75 0.71
Spinal -210 0.254 1.000 —.82 0.40
General Epidural 0.023 0.305 1.000 =71 0.75
Spinal —-.187 0.264 1.000 —.82 0.45
Spinal Epidural 0.210 0.254 1.000 -.40 0.82
General 0.187 0.264 1.000 —45 0.82
Tramadol HCL Epidural General 0.0107 0.0156 1.000 -.027 0.048
Spinal 0.0127 0.0130 0.981 -018 0.044
General Epidural -.0107 0.0156 1.000 —.048 0.027
Spinal 0.0021 0.0135 1.000 —-.030 0.035
Spinal Epidural -.0127 0.0130 0.981 —.044 0.018
General —.0021 0.0135 1.000 —.035 0.030

Abbreviations: SD, standard deviation; Std, standard; N, number; LOS, length of stay; mL, milliliter; HCL, hydrochloride; CS, cesarean section; NICU, neonatal intensive
care unit; Std, standard; Sig, significant.

difference in hemoglobin; the means were 708.9 (+ Regarding post-operative analgesia, SA patients
172.2) and 742.6 (+ 231.5) for GA and SA, respectively. requested more diclofenac sodium and less pethidine
The difference in the mean was only 34 mL. HCL than those who had GA.

Table 5 Patients’ Satisfaction with Anesthetic Type

Satisfaction Elective Emergency

Yes No P value Yes No P value
Epidural; N (%) 1(2.70) 37(97.4) 0.000 45((37.5) 75(62.5) 0.000
General; N (%) 83(30.6) 188(69.4) 10(11.2) 79(88.8)
Epidural; N (%) 1(2.7) 37(97.4) 0.001 45(37.5) 75(62.5) 0.004
Spinal; N (%) 61(12.9) 411(87.1) 46(26.3) 129(73.7)
General; N (%) 83(30.6) 188(69.4) 0.000 10(11.2) 79(88.8) 0.004
Spinal; N (%) 61(12.9) 411(87.1) 46(26.3) 129(73.7

Abbreviations: N, number; %, percentage.
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With the exception of paracetamol, hich was used more
frequently by SA patients, there was no significant differ-
ence between SA and EA in the elective CS regarding
post-operative analgesic requirements. Our finding of
higher use of paracetamol and diclofenac sodium in the
SA patients could be explained by the fact that a group of
these patients suffered post-operative headache, and
because they did not want to be sedated in order to keep
their newborns with them. A similar feature of SA was
also concluded by Schewe et al."* They found that SA was
associated with less pain post-operatively, less use of
additional analgesics and fewer side-effects. They also
found that patient-controlled analgesia (PCA) was similar
after SA and EA.

In our hospital, unfortunately, we did not offer PCA.
Moreover, there was no well-defined post-operative
analgesia protocol. There two factors could have contrib-
uted to bias in analgesic requirements by the different
patients.

The GA patients in our study requested more pethidine
than SA patients. Saracoglu et al.'* found that the number
of patients requiring opioid via PCA in the first 24 hours
was significantly higher in the GA group. Also, the patient
satisfaction was significantly higher in the SA group. We
found a similar result in the emergency category; mor-
phine sulfate was used by more GA patients than SA or
EA. This difference was statistically significant.

The SA in our study involved the use of fentanyl. El
Aish et al."” found that although morphine was associated
with more side effects than fentanyl, spinal morphine was
more effective than spinal fentanyl for cesarean analgesia.

APGAR scores at both 1 and 5 minutes were not signifi-
cantly different between the three different types of anesthe-
sia in the elective cesarean sections while in the emergency
cesarean section category, APGAR scores at 1 and 5 minutes
were higher in the SA patients than GA, and this was statis-
tically significant. This could be due to intra-uterine fetal
distress not related to the GA, to the opioids used in the
GA or to a combination of these factors. This difference
was not reflected in a statistically significant difference in
NICU admission. There was no significant difference
between SA and EA. These fetal outcomes were similar to
a network meta-analysis of 46 randomized trials involving
3689 patients that showed significant differences in Apgar
score < 6 at 1 minute between SA versus GA and Apgar
scores at 1- and 5-min, in favor of SA.'® Dyer et al.'’
affirmed that 1-min Apgar scores were lower after GA than
after SA in patients who had preeclampsia and non-

reassuring fetal heart traces. They also found no difference
in the number of patients with Apgar scores less than 7 at 1 or
5 minutes or umbilical arterial pH less than 7.2 or in the
requirements for resuscitation. In our study, we did not find
a statistically significant difference in the NICU admission
across the three different anesthesia types in both elective and
emergency categories. Whether the cesarean section was
elective or emergency, our study indicated a similar clinical
neonatal safety profile among SA, GA and EA.

The LOS in the hospital and operative time were not
significantly different between the three types of anesthe-
sia in the elective cesarean sections. In the emergency
category, the LOS was not statistically different between
any anesthetic but the operative time was longer in the GA
than the EA with no significant difference between GA and
SA or SA and EA. The long mean operative time in the
GA in the emergency category was due to prolonged
muscle relaxant effect and delayed extubation.

In a prospective observational study of 61 patients

undergoing emergency cesarean section for fetal distress
1 18

under either GA or regional anesthesia, Edipoglu et a
found no statistical evidence that either anesthesia techni-
que is superior regarding neonatal morbidity; the 1-minute
Apgar score was significantly lower with GA, but this was
not the case for the 5-minute Apgar score and regional
anesthesia was non-significantly associated with shorter
length of hospitalization.

In a quasi-controlled trial in our region, Gaza,
Tafish et al.'” reported that there was no difference between
GA and SA in LOS, operative time and time to demand for
analgesia. They concluded that GA and SA had a similar
safety profile. Ikeda et al.,”” in a retrospective review, found
a trend towards fewer obstetric GA since 2015. In our study,
29.3% of all cesarean sections (both elective and emergency)
were done under GA.

In our study, the patients who had elective cesarean
sections were satisfied with and would recommend GA
rather than regional anesthesia. However, those who had
emergency cesarean sections were satisfied with and
would recommend regional anesthesia. They indicated
that, in the elective group, the fear and accompanied
anxiety were the main reasons behind that choice. Our
hospital policy did not allow the partner or a relative to
be with and support the women in theatre so they preferred
to be asleep. Moreover, our neonatal policy did not allow
immediate handling of the newborns by their mothers in
theatre. Some women also indicated that they did not
receive enough post-cesarean analgesia after SA or EA.
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In the emergency category, the women were anxious about
their babies, and they would prefer to be awake at the time
of delivery. To maximize the post-operative analgesic
needs of women, different types of analgesics were used
including non-steroidal anti-inflammatory drugs. Good and
adequate pain management should be an important priority
for women having cesarean section. That is because sub-
optimal post-operative pain management was proved to be
associated with chronic pain, higher opioid use, slow
recovery to normal functions, impaired maternal-fetal
bonding, and increased risk of postpartum depression.
Use of multimodal analgesics with involvement of
patients’ views, should be the core principle for cesarean
section post-operative pain management.”' It is recom-
mended to have a component of relief that childbirth was
over and safe and there might be distress on seeing the sex
of child in our society; these, irrespective of the mode of
anesthesia, would have contributed to the overall
satisfaction.

Chen et al.** found that, compared with SA, the GA
group was significantly higher in post-operative patient
satisfaction. However, Ghaffari et al.?® found that SA,
compared with GA, was the technique of choice for cesar-
ean section because, in addition to other benefits, it pro-
vided effective pain control, mobility and fast return back
to daily activities for new mothers and increased their
quality of life. Around 87% of our patients who had
elective cesarean section were not satisfied with and did
not recommend SA due to post-operative pain and they
indicated that the post-operative analgesia was not offered
adequately. In a prospective study of women who under-
went cesarean section under SA, 68% of participants
reported they were satisfied with their pain control.**
High-quality health care and anesthesia with pain manage-
ment must be assessed to determine patient satisfaction.?
The patients’ satisfaction in our study was a secondary
outcome. Our main aim was to generally explore the
patients’ overall general views. This outcome could be
studied formally and in detail and could be a whole subject
on its own.

Our study had a relatively large number of patients. The
three types of anesthesia were compared in both elective and
emergency cesarean sections. We also studied a significant
and important number of feto-maternal outcomes.

Our study was limited by its retrospective nature and the
potential confounding factors such as the experience of the
anesthetists/obstetricians and associated maternal morbidity
factors. Moreover, as EA was recommended mainly for

patients in labor or undergoing induction of labor, and we
did not keep the epidural catheters post-operatively, there
was a small number of elective cesarean sections performed
under EA. We recommend extensive further studies taking
into consideration patients’ satisfaction with the mode of
anesthesia using standardized objective assessment methods
to eliminate confounding factors contributing to different bias.

Conclusions

There was no statistically significant difference among the
three types of anesthesia regarding neonatal intensive care
admission and length of hospital stay for emergency and
elective categories. APGAR score was higher with spinal
than with general anesthesia in the emergency category
with no significant difference in the elective category.
More diclofenac sodium and paracetamol and less opioids
were used after regional than after general anesthesia.
Satisfaction was higher with epidural anesthesia.

Abbreviations

SD, standard deviation; N, number; LOS, length of stay;
min, minute; mL; milliliter; HCL, hydrochloride; CS,
cesarean section; NICU, neonatal intensive care unit.
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