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technique in complicated obstetric patients.

Abstract

Two per cent lidocaine (18-20 ml) with epinephrine 1:200,000 plus 4 mg of morphine was
given as a single epidural injection over 3 minutes for elective cesarean section in 60 healthy
mothers at term. It provided effective, safe and adequate analgesia in the postoperative period.
There was no evidence of neonatal depression related to the epidural morphine as judged by Apgar
scores at 1 and 5 minutes and umbilical venous pH at birth. Maternal and umbilical venous
levels of morphine were measured and found to be low at birth. However, this study was done
only in healthy mothers not in labor and having a term fetus. We do not recommend using this

Single-dose epidural analgesia with hido-
caine and morphine for cesarean delivery is a
common anesthetic in Thailand. There are some
reports(1-4) using epidural morphine to alleviate
labor pain but to date there are none regarding
this technique for cesarean delivery. Previous
studies(4:5) showed that the plasma morphine
levels in mothers receiving epidural morphine
reached a peak within 30 minutes which often cor-
responded to the time of delivery. The objectives
of our study were :

1. To observe the analgesic and side
effects of single-dose epidural analgesia with lido-

caine and morphine in the mother during and fol-
lowing elective cesarean section.

2. To observe the neonatal effects from
this technique.

3. To measure maternal and umbilical
venous serum morphine levels at delivery.

METHOD

The protocol was approved by the Ethics
Committee for Human Investigation, Faculty of
Medicine, Chulalongkorn University. Informed con-
sent was obtained from each patient. Sixty healthy
parturients with uncomplicated singleton preg-
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nancies, not in labor and scheduled for elective
cesarean section were included in this study. Their
gestational age by date was between 38-42 weeks.
The indications for section were previous cesarean
section (65%), cephalopelvic disproportion (31.7%),
and elderly primigravida (3.3%). No premedication
was given to any patient. Prior to epidural bloc-
kade, the patients were prehydrated intravenously
with full strength saline solution 15 ml/kg within
30 minutes. The single-dose epidural anesthesia
was conducted, using the paramedian approach,
with the standard loss-of-resistance technique at
L3-4 interspace by one researcher (SN). The mother
was placed in the lateral recumbent position and
the epidural space was entered with a 18-gauge
short-bevelled Tuohy needle. If attempt at aspira-
tion proved negative for 10 sec, 3 ml of 2 per cent
lidocaine with epinephrine 15 micrograms was
injected as a test dose, and if no evidence of sub-
arachnoid block or intravascular injection was
present within 5 minutes, a therapeutic dose was
injected as a single bolus but was given slowly
over a period of 3 minutes. The drugs used was
18-20 ml of 2 per cent lidocaine, depending on the
height of the patient, with freshly added epi-
nephrine to a concentration of 1:200,000 plus pre-
servative free morphine sulfate 4 mg. After com-
pletion of the block the mother was turned on her
back with left uterine displacement. Five liter per
minutes of oxygen was given by a clear plastic
face mask until delivery of the baby.

The sensory level of anesthesia to pin-
prick was measured every 2 minutes before sur-
gery. Non-invasive blood pressure measurement,
heart rate, and pulse oximetry monitored by
ESCORT 100 (Medical Data Electronics, Arleta,
CA 91331-4329) were recorded every 1 minute
before delivery then every 4 minutes till the end of
the operation. Hypotension was defined as systolic
blood pressure less-than 100 mmHg and brady-
cardia as heart rate less than 60/min. The time after
completing the block till the baby was delivered
was the epidural-to-delivery time.

Maternal and neonatal assessments

During surgery maternal complaints of
discomfort, need for drug supplementation and the
cardiovascular changes were recorded. The supple-
mentary drugs were inhaled 50 per cent nitrous
oxide in oxygen or intravenous fentanyl 50-75
micrograms (after the delivery). If an anesthetic
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level of T6 was not obtained, general anesthesia
with endotracheal intubation was induced without
the use of opioids.

In the recovery room if more analgesia
was required, fentanyl 50-75 micrograms was
given intravenously. One hour after dissipation of
local anesthetic blockade the individual patient's
pain was assessed by visual analogue scale (VAS,
0-10 cm) and McGill Pain Score (O=no pain, 1=
mild pain, 2=discomfort, 3=distressing, 4=horrible,
S=excruciating). Side effects of epidural morphine
and the late analgesic requirements were also
recorded for 48 hours postoperatively. The anal-
gesics given in the ward were intramuscular mor-
phine 0.15 mg/kg or oral non-opioid analgesics
(acetaminophen or naproxen sodium) as required
every 4 hours depending on the severity of pain.
Newborn assessment was made with 1-minute and
S5-minute Apgar scores and neonatal neural and
adaptive capacity scores (NACS)(6) wihtin 2 hours
and after 24 hours postdelivery. No neonates re-
quired naloxone reversal for apnea.

Immediately after delivery, maternal
venous blood samples were obtained from the non-
infusion arm and the umbilical venous blood sam-
ples from a double clamped section of umbilical
cord. The serum was separated and frozen at-10 C
for later analysis of morphine base. Umbilical
venous pH was measured. All of the samples were
analyzed for serum morphine base at the same
time by a specific radioimmunoassay technique
using Coat-A-Count Serum Morphine kits (Diag-
nostic Products Corporation, Los Angeles, CA
90045), with a sensitivity of 0.12 ng/ml at a range
of 0.12-200 ng/ml and with cross-reactivity to mor-
phine -3- glucuronide, morphine -6- glucuronide and
codeine at 0.03 per cent, 0.15 per cent and 0.06
per cent respectively. Results were expressed as
mean+SD or percentage. The mean serum mor-
phine concentrations of the mothers and neonates
delivered within and after 25 minutes of epidural
injection were evaluated statistically by two-tailed
T-test. Multiple regression analysis was used to
evaluate the correlation between the epidural-to-
delivery time and the ratio of serum morphine
levels of the neonates and the mothers. A P value
of < 0.05 was considered significant.

RESULTS
The maternal parameters are given in
Table 1. Four of the sixty patients obtained an in-
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Table 1. Demographic data of 60 parturients
studied.
Range Mean + SD
Age (yr) 18 - 40 30.30 £ 4.48
Body weight (kg) 55-85 67.81 £7.69
Height (cm) 148 - 165 155.68 +4.05
Table 2. Maternal effects of single-dose epidural
anesthesia with morphine.
No. of o
parturients
Proceed to general anesthesia 4/60 6.7
Complaint of discomfort during surgery 27156 482
Need for supplementation of analgesia 13/56 232
Intraoperative complications
- hypotension 16/56 28.6
- bradycardia 2/56 3.6
- shivering 3/56 5.4
Postoperative pain relief
- no analgesics required 15/60 25
- immediate postop fentanyl IV (50-75 ug) 4/60 6.7
- analgesic requirement after 12 h 45/60 75
morphine IM 12/60 20
oral analgesics only 33/60 55
Postoperative complications of epidural
morphine
- pruritus 27/60 45
- nausea/vomiting 21/60 35

Table 3. Maternal pain assessment postopera-

tively.
Pain assessment No. of parturients %
- VAS (0-10)
0 20/60 333
more than 0-2 23/60 383
more than 2-4 13/60 217
more than 4-6 3/60 5
more than 6-8 1/60 1.7
more than 8 0/60 0
- McGill Pain Score (0-5)
0 21/60 35
1 24/60 40
2 11/60 18.3
3 4/60 6.7
more than 3 0/60 0
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adequate sensory level (less than T6) and required
general anesthesia. Thirteen of the 56 successful
epidural cases (23%) needed supplementation
during the operation. The incidence of hypoten-
sion, bradycardia and shivering were 28.6 per cent,
3.6 per cent and 5.4 per cent respectively (Table 2).
In the recovery room four of the patients who
gave the VAS more than 4 and the McGill Pain
score of 3 experienced severe pain and required
supplement fentanyl 50-75 microgram intrave-
nously which together with the epidural morphine
then provided adequate analgesia for at least 12
hours. The VAS at 1 hour after dissipation of the
blockade was 4 or less in 93.3 per cent of the
patients corresponded with the McGill pain score
which was 2 or less in the same percentage
(Table 3). The mean analgesic duration of epidural
morphine was 23.8 + 13.6 h. Fifteen of the
patients (25%) required no analgesics postopera-
tively (Table 2). Only minimal side effects of epi-
dural morphine (Table 2 : mild pruritus 45 per cent
and nausea/vomiting 35%) were found. Since a
urinary catheter was retained in each patient for at
least 24 hours, urinary retention could not be eva-
luated.

The neonatal variables were as follows
(Table 4) : the epidural-to-delivery time was 25.0
+ 8.27 minutes and the umbilical venous pH was
7.30 £ 0.02. 1 - minute and 5 - minute Apgar scores
of all neonates were 8 or over (Table 5). Imme-
diately after the delivery no clinical sign of neo-
natal respiratory depression or compromise was
observed. The 2-hour and 24-hour follow-up
periods of the neonates were normal using NACS
except in three, two who developed transient
tachypnea of the newborn and one who developed
mild respiratory distress (Table 6) thought to be
the result of difficulty during delivery. All three
of these neonates received oxygen therapy for 2-5
days and recovered uneventfully.

In this study the patients were divided
into 2 groups. Group 1 the babies were delivered
within 25 minutes of completing epidural injection
and group 2, after 25 minutes. Table 7 shows the
serum morphine levels of the two groups of
mothers and the corresponding umbilical venous
levels. Although the neonatal serum morphine
levels of both groups appeared to be lower than
their mothers, there were no statistically signifi-
cant differences between the two groups of
mothers and umbilical veins (P > 0.05, two-tailed
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Table 4. Neonatal effects of single-dose epidural
anesthesia with morphine.

Range Mean + SD
Epidural-to-delivery time (min) 12 - 51 25.0 +8.27
Umbilical vein pH 7.27-737 7.30+£0.02

Table 5. 1 - minute and 5 - minute Apgar scores of
the 60 neonates.
Apgar score Number of neonates
1 min S min

8 3 0

9 30 3

10 27 57
Table 6. Three complicated newborns.
Case No. 7 10 28
Problem TTNB mild RDS TTNB
Epidural-to-delivery time-

(min) 20 22 22
Umbilical vein pH 7.337 7.283 7.32
Apgar scores 1 - min 10 8 10

5 - min 10 9 10
Umbilical venous mor-

phine level (ng/ml) 7.8 10 It
Maternal morphine level

(ng/ml) 12 10.5 12

TTNB = Transient tachypnea of the newborn

RDS = Respiratory distress syndrome
Table 7. Maternal and neonatal serum morphine

levels at delivery

Epidural-to-deli- Maternal mor- Umbilical ven-

very time (min) No. phine level ous morphine
(ng/ml) level (ng/ml)
within 25 34 43-26 46-16
(1529 + 4.84) (9.85+2.13)
after 25 26 23-215 58-18
(1370 + 4.24) (10.23+£261)

No statistical significant differences at P < 0.05, two - tailed
T-test
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T-test). In addition, by using multiple regression
analysis, there was no correlation between the
epidural-to-delivery time and the ratio of serum
morphine levels of the umbilical veins and the
mothers (P > 0.05).

DISCUSSION

This study showed that giving epidural
morphine at the time of the epidural injection for
cesarean section did not appear to have any ill
effects on the normal term neonates and yet did
produce in most patients satisfactory postoperative
analgesia. Also it was a good opportunity to mea-
sure maternal and umbilical venous morphine
levels at birth which could be correlated with the
clinical appearance of the mothers and neonates.
The epidural morphine used in this study was 4 mg
which was the lowest effective dosage for ade-
quate analgesia after lower abdominal surgery(7).

In Thailand the single-dose epidural tech-
nique for cesarean delivery may have the advan-
tages of the ease and economy as compared to the
catheter technique. The clinical data of Crawford
et al(8) showed that the single-dose epidural tech-
nique for cesarean delivery may decrease the total
dosage of local anesthetics from 27-84 per cent.
On the contrary, the total dosage of lidocaine in
the study of Crochetiere et al(9) by giving a bolus
of 20 ml of 2 per cent lidocaine through the needle
at the rate of 5 ml/30 sec followed by incremental
doses through the catheter to achieve a sensory
level to T4 was not different from the incremental
catheter technique. Thus the single-dose epidural
technique for cesarean delivery may decrease the
total dosage of local anesthetics but at the risk of
failure to get adequate level of analgesia for opera-
tion as four of our patients required additional
general anesthesia with endotracheal tube. All of
the four patients were observed to experience
tightness at the buttock during the injection.

Although Mehta et al(10) showed that in
laboring patients injecting the full dose of local
anesthetic epidurally through the needle had
superior analgesia than injecting half through the
needle and half through the epidural catheter, the
other study(9) failed to confirm its efficiency when
using a bolus epidural technique for cesarean deli-
very. In our study, forty-eight per cent of the
patients experienced pain during surgery, most
likely visceral pain, similar to the results reported
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by Alahuhta et al(11) using the incremental catheter
technique. 23 per cent of our patients needed sup-
plementation during the operation. It appears that
within the first hour epidural morphine did not
improve the quality of analgesia from epidural
local anesthesia. The incidence of intraoperative
hypotension in our study (28.6%) was much lower
than that of a previous report (52.2%) with similar
technique(9). The reason for this may be because
the anesthetic level was somewhat lower between
T4-Té6.

For pain relief after cesarean section, epi-
dural morphine 4 mg was found to provide effec-
tive analgesia with a mean duration of 24 hours.
Twenty-five per cent of the patients needed no
analgesics throughout the postoperative period
with the level of pain assessment using VAS and
McGill Pain Scores being very low. An additional
55 per cent required only oral analgesics. But in
the recovery room, there were four patients who
had severe pain and required intravenous fentanyl
50-75 microgram for pain relief following which
all four had adequate pain relief for at least 12
hours. The delay in onset of effective epidural
analgesia of 2 to 3 hours noted in these cases has
also been reported by Youngstrom et al(3). Since
the analgesic onset of epidural morphine takes up
to 1 hour after injection(7), it is not surprising that
some patients experienced pain during the cesarean
section and the three patients in the postanesthesia
care unit (PACU). It is possible to improve anal-
gesia by adding 50 microgram of fentanyl epi-
durally(12,13) to the local anesthetic solution with
morphine which would be expected to give good
analgesia certainly by about 9 minutes following
injection(14). However, if fentanyl combined with
morphine are used epidurally before delivery, fur-
ther studies are required to confirm its efficiency
and safety. In our study we found only mild side
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effects of epidural morphine 4 mg with the inci-
dence being lower than that reported in a previous
study also utilizing epidural morphine 4 mg(15).

All the neonates were delivered within 1
hour after the epidural block and no signs of
depression were observed at delivery. Three infants
later developed transient tachypnea of the new-
born and mild respiratory distress, which appeared
unrelated to anesthesia. The levels of serum mor-
phine base of the three infants were 7.8, 10 and
11 ng/ml, at 20, 22 and 22 minutes postinjection
(Table 6). Since Youngstrom et al(>) reported the
peak plasma morphine levels of 13.1 + 0.6 ng/ml,
at the time of 20.4 + 2.3 minutes postinjection in
the mother, in our study (for statistic analysis) we
divided the patients in two groups : those who
delivered their babies within 25 minutes postinjec-
tion and the others, after 25 minutes. There were
no statistically significant differences between the
two groups of mothers and corresponding umbilical
venous levels. While the level of the serum mor-
phine base in the umbilical venous blood was lower
than in the mothers, the difference was not statis-
tically significant. From this study, we believe that
the single-dose epidural technique with morphine
can be used for cesarean section in selected
patients, according to the ease, effectiveness, and
the economic point compared to the catheter tech-
nique.
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