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Objective: To investigate the effect of direct field block with 40 ml of 0.125% bupivacaine on the top of intrathecal morphine
on postoperative pain free period.

Material and Method: The present prospective randomized controlled trial was undertaken in 56 pregnant patients that
underwent elective cesarean delivery at Siriraj Hospital. All patients were randomized into two groups to receive spinal
block with intrathecal morphine as a control group, or direct field block on the top of spinal block with intrathecal morphine
as a study group. The assessment of pain score, 24-hour morphine usage, satisfaction score, pruritus, nausea and vomiting,
sedation score, and motor power were recorded.

Results: Both groups had similar pain score. The number of subjects who had pain free period during the 24 hours in the
direct field block group was seven of 28, while in the control group it was four of 28. Median time of pain free period was
2.10 hours in control group and 2.36 hours in direct field block group. There was no significant difference in 24-hour
morphine consumption, satisfaction score, pruritus, nausea, vomiting, and sedation score. Motor power was fully recovered
within six hours postoperative in both groups.

Conclusion: Direct field block with 40 ml of 0.125% bupivacaine in conjunction with intrathecal morphine for cesarean

section did not increase pain free period or decrease morphine consumption.
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The rate of cesarean delivery has been
increasing significantly in Siriraj Hospital”. To avoid
the complications from general anesthesia, such as
difficult intubation and gastric aspiration, spinal
anesthesia became a commonly used anesthetic
technique®>. However, spinal anesthesia with
bupivacaine provides analgesia for only three to four
hours, not sufficient for first 24-hour postoperative
pain. Thus, intrathecal morphine is practically added
to bupivacaine for prolonged analgesic duration of
spinal anesthesia®. However, spinal morphine is
associated with dose-related side effects such as nausea
and vomiting, pruritus, and respiratory depression”.
Therefore, the multimodal analgesic regimen including
non-steroidal anti-inflammatory drugs (NSAIDs)
and local anesthetic infiltration has been applied to
decrease opioid requirements and enhance post-
cesarean analgesia®.
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The anterior abdominal wall has multiple
segmental nerve supplies derived from the anterior
divisions of the lower thoracic (T7-12) and first
lumbar (L1) nerves. These nerves course through the
neurofascial plane between the internal oblique and
transversus abdominis muscles in the transversus
abdominis plane®!?. Injection of local anesthetic into
this plane can anesthetize the lower abdominal wall.
Recently, the use of transversus abdominis plane block
(TAPB) with local anesthetics and either an anatomical
landmark technique or ultrasound guidance to block
the T6-L1 sensory nerve roots that innervate the lower
anterior abdominal wall have been considered as an
effective way to manage postoperative pain after a
variety of abdominal surgeries including cesarean
delivery!"!9, During abdominal wall closure in
cesarean section, surgeons can also perform direct field
block at transversus abdominis plane to provide
postoperative analgesia. This technique is simple and
safe. Local anesthetic agents can be administered under
direct vision by surgeons, even in setting with limited
resources. The efficacy of this technique in the
parturients undergoing cesarean delivery under spinal
block has not been reported.
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The present study has designed to determine
whether low doses of local anesthetic infiltration at
transversus abdominis plane under direct vision can
be effective in improving postoperative analgesia.
The purpose of the present study was to investigate
the effect of direct field block with 40 ml of 0.125%
bupivacaine on the top of intrathecal morphine on
postoperative pain free period.

Material and Method

The protocol approval was obtained from
the Siriraj Institutional Review Board (SIRB).
This prospective, randomized, double-blinded study
was registered at the Thai Clinical Trial Registry
(Registration number TCTR20140903003). Non-
laboring, ASA I-II, term, singleton 56 parturients
scheduled for elective caesarean section under spinal
anesthesia were enrolled after informed written
consent. Exclusion criteria were pre-eclampsia, history
of back surgery, progressive neurological deficit,
allergy to the medication used in this trial including
local anesthetic, opioids, and paracetamol, or history
of drug abuse. No patient was excluded or dropped out
from the present study.

All patients were randomized to allocate
into two groups by block of four. Randomization
assignments were placed in envelopes and sealed. On
arrival in the operating theatre, the patient received
preload of isotonic solution 500 ml prior to induction
of spinal anesthesia. Standard monitoring including
electrocardiography, non-invasive blood pressure,
pulse oximetry were applied. Non-invasive arterial
pressure was measured at 1-minute intervals after
intrathecal injection until delivery and thereafter at
5-minute intervals until the end of surgery. Spinal
anesthesia was performed with the patient in the
lateral position, using a 26G or 27G quincke needle or
a 25G whitacre needle. The dose of 0.5% hyperbaric
bupivacaine with 0.2 mg morphine, total volume 2.2 ml
was administered. Then the patients were turned
supine with a 15° left lateral tilt. Anesthetic level was
achieved at the fourth thoracic dermatome, assessed
by cold sensation of pinprick. If hypotension, define
as a decrease in systolic blood pressure by >20%
from baseline or less than 100 mmHg occurred, it
was promptly treated with intravenous (IV) boluses
of ephedrine or norepinephrine. After the baby
was delivered, ondansetron (Zetron, Onsia) 8§ mg
and oxytocin three units of oxytocin were given
intravenously and then continuous infusion of two
to 10 units per hour of oxytocin was started.
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Prior to wound closure at posterior rectus
sheath, a study team member opened the envelope and
prepared the assigned study drug. If the patient was
assigned into the direct field block group, 40 ml of
0.125% bupivacaine was injected under direct vision
by a surgeon. The surgeon who attended the present
study had been demonstrated the direct field block
technique preoperatively. The needle was passed at
both sides of incisional margin along transversus
abdominis plane and the injection was started at the
mid-point of the incision. Each side of incisional
margin was injected three points and the ends of both
edges were infiltrated. Eight points were injected,
as shown in Fig. 1 and 2. The volume of 0.125%
bupivacaine was 5 ml per point (total 40 ml). In
control group, local anesthetic infiltration was not
performed. The postoperative pain regimen consisted
of intravenous parecoxib (Dynastat) 40 mg given at
the end of operation and the next 12 hours. The IV
patient-controlled analgesia (PCA) morphine was
initiated with no background infusion and 1 mg bolus,
with a 5S-minute lockout.

The primary outcome measure was post-
operative pain free period, defined as time to first
morphine requirement. Secondary outcome measures
included pain scales at rest, 24-hour morphine
consumption, patient satisfaction, and side effects
associated with morphine usage. Postoperative pain
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Fig. 1

Direct field block technique; cross sectional view.
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Fig.2  Directfield block technique; vertical and transverse
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score assessment was carried out by team members
who were blinded to patient group allocation. The
assessment of pain at rest consisted of a numerical
rating scales (NRS, 0 =no pain at all and 10 = severe
uncontrolled pain), measured after arrival in the post-
anesthesia care unit (PACU) and at 2-, 4-, 6-, 12-, 24-,
and 48-hour postoperatively. Time to first morphine
demand and the 24-hour morphine usage via [V-PCA
were recorded. The patient’s perception of pruritus,
nausea, and vomiting were observed at each time interval
on a 4-point scale of 0 to 3, where 0 = no symptoms
and 3 = severe symptoms. Sedation score was assigned
using sedation scale (0 awake, 1 slightly drowsy,
2 drowsy, and 3 somnolent). Motor power by Bromage
score was also recorded. In addition, each patient’s
overall satisfaction with pain management within 24
and 48 hours were noted on a 4-point scale of 0 to 3,
with 0 = very dissatisfied, and 3 = very satisfied.

Statistical analysis

Based on the study of Wolfson et al'®, a
target sample size was calculated. A sample size of
22 subjects per group would allow us to detect a 20%
difference of pain free period with 90% power using
a nQuery program at the p-value 0.05. Assuming an
estimated 20% drop rate, 28 subjects per group were
enrolled.

Continuous data were reported as means +
standard deviation (or medians and interquartile ranges,
if appropriate) while categorical data were reported
as frequencies and percentages. Comparisons between
the groups were performed with Independent t-test,
the Mann-Whitney U test, Kaplan-Meier curve and
Breslow test for comparing pain free period between
groups. A p-value of 0.05 was considered statistically
significant. Statistical analysis was performed using
a software program, SPSS version 18 (SPSS Inc.,
Chicago, IL, USA).

Table 1. Demographic data, mean + SD or number (%)

Results

Fifty-six parturients were enrolled in the study
between October and November 2013 (28 patients
per group). No patient was excluded or withdrawn
during the study period. The control and direct field
block group had no difference in age, body mass index,
gestational age, baseline hematocrit, duration of
surgery, and type of surgical incision (Table 1).

The number of subjects who did not require
morphine within 24 hours was four in control group
and seven in direct field block group. Therefore, the
number of patients who need morphine within 24 hours
in control and direct field block group were 24 and 21
respectively. Pain free period as mean + SD was
5.8+1.5 hours in control group and 9.0+1.9 hours in
direct field block group. Minimum and maximum pain
free period in control group were 0.3 and 12.4 hours,
in direct field block group were 0.05 and 22.1 hours
respectively (Table 2). As for the primary outcome
of the present study, the pain free period was not
significantly different between the two groups.
Median time to first request for IV-PCA morphine
was 2.1 hours in control group and 2.4 hours in
direct field block group (Fig. 3). In addition, 24-hour
morphine consumption was similar between the
groups. The groups had no difference in effectiveness
of postoperative pain control. The pain assessment
by NRS in 48 hours was similar for two groups
(Fig. 4).

A degree of maternal satisfaction with the
pain relief within 24 and 48 hours postoperative was
not different between groups (Table 3). Similar rates
of opioid-side effects, including nausea, vomiting,
pruritus, and sedation were observed among all
patients. All subjects had sedation score 0 without
respiratory depression. At any time, there was no
significant difference in the incidence of nausea and
vomiting or distribution of nausea scores between

Variable Control (n = 28) Direct field block (n = 28) p-value
Age (year) 34.0+4.3 32.615.6 0.07
Body mass index (kg/m?) 27.9£3.6 26.9£3.9 0.34
Gestational age (weeks) 37.8£1.0 38.2+0.9 0.18
Baseline hematocrit (%) 36.1£2.4 35.6£3.9 0.62
Duration of surgery (minutes) 71.3£17.1 69.0£11.9 0.54
Type of incision 0.42
Pfannenstiel 21 (75.0) 23 (82.1)
Low midline 7 (25.0) 5(17.9)
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Table 2. Morphine consumption and pain free period

Control (n = 28) Direct field block (n = 28) p-value
No need morphine in 24 hours, n (%) 4(14.3) 7 (25.0) 0.31
Need morphine in 24 hours, n (%) 24 (85.7) 21 (75.0)
Pain free period (hours) 0.53
Mean + SD 5.8+1.5 9.0+£1.9
Minimum 0.3 0.05
Maximum 12.4 22.1
Median 2.1 2.4
Morphine consumption in 24 hours (mg) 0.52
Median (min, max) 3.0(1,24) 1.5(1, 16)
Table 3. Maternal satisfaction, %
Control (n = 28) Direct field block (n = 28) p-value
Satisfaction score at 24-hour 0.355
3 (very satisfied) 17.9 32.1
2 78.6 67.9
1 3.6 0
0 (very dissatisfied) 0 0
Satisfaction score at 48-hour 0.789
3 (very satisfied) 17.9 17.9
2 64.3 71.4
1 17.9 10.7
0 (very dissatisfied) 0 0
Time to first IV-PCA NRS in 48 hours
10 -
1.0 Group 9 -
i, 8 1 ——Contrl
<> Direct field block-censored 74
0.8 6 ~—Direct field block
IS 44
E 0.6 3]
3 24
8 0.4 0
0 2 4 6 12 24 48
0.2 Hours
Fig. 4  Pain NRS in 48 hours postoperatively (median),
0.0 p-value >0.05.
0 2 4 6 & 1 12 14 16 18 20 2 2
Pain free period (hour)
100
Fig.3  Time to first IV-PCA (median): control group = 90 -
2.10 hours, direct field block group = 2.36 hours 80 -
(p-value = 0.53). 70 -
60 - == Control
50 - =-Direct field block
groups (Table 4). None had severity score more than 40 -
2. The pruritus score in both groups were also similar 30
(p-value >0.05). There was no patient with severe 201
pruritic symptom (Table 5). Patients in both groups 107
had returned full motor power which assessed by ~ °° & T roure
Bromage score within six hours postoperative atRR
(Fig. 5). Fig.5  Bromage score; Bromage score <2, n (%).
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Table 4. Nausea and vomiting (N/V), number (%)

N/V score p-value
0 1 2 3

In PACU 1.000
Control 26 (92.9) 0(0) 2(7.1) 0(0)
Direct field block 27 (96.4) 0(0) 1(3.6) 0(0)

2-hour 0.547
Control 19 (67.9) 8 (28.6) 1(3.6) 0(0)
Direct field block 22 (78.6) 6(21.4) 0(0) 0(0)

4-hour 0.876
Control 19 (67.9) 8 (28.6) 1(3.6) 0(0)
Direct field block 21 (75.0) 6(21.4) 1(3.6) 0(0)

6-hour 0.417
Control 21 (75.0) 7 (25.0) 0(0) 0(0)
Direct field block 21 (75.0) 5(17.9) 2(7.1) 0(0)

12-hour 0.491
Control 26 (92.9) 2(7.1) 0(0) 0(0)
Direct field block 28 (100) 0 (0) 0(0) 0(0)

24-hour 1.000
Control 26 (92.9) 2(7.1) 0(0) 0(0)
Direct field block 27 (96.4) 1(3.6) 0(0) 0(0)

48-hour 1.000
Control 27 (96.4) 1(3.6) 0(0) 0(0)
Direct field block 28 (100) 0(0) 0(0) 0(0)

PACU = post-anesthesia care unit
Table 5. Pruritus, number (%)
Pruritus score p-value
0 1 2 3

In PACU 1.000
Control 26 (92.9) 1(3.6) 1(3.6) 0 (0)
Direct field block 26 (92.9) 2(7.1) 0(0) 0 (0)

2-hour 0.102
Control 8 (28.6) 19 (67.9) 1(3.6) 0 (0)
Direct field block 15 (53.6) 13 (46.4) 0 (0) 0 (0)

4-hour 0.216
Control 8 (28.6) 19 (67.9) 1(3.6) 0(0)
Direct field block 14 (50.0) 13 (46.4) 1(3.6) 0 (0)

6-hour 0.060
Control 6(21.4) 21(75.0) 1(3.6) 0(0)
Direct field block 15 (53.6) 12 (42.9) 1(3.6) 0(0)

12-hour 0.269
Control 15 (53.6) 13 (46.4) 0 (0) 0 (0)
Direct field block 20(71.4) 8(28.6) 0 (0) 0 (0)

24-hour 1.000
Control 14 (50.0) 11 (39.3) 3(10.7) 0 (0)
Direct field block 15 (53.6) 11 (39.3) 2(7.1) 0 (0)

48-hour 0.491
Control 26 (92.9) 2(7.1) 0(0) 0 (0)
Direct field block 28 (100) 0(0) 0 (0) 0 (0)
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Discussion

The blockade of the neural afferent supply of
the abdominal wall, such as transversus abdominis
plane (TAP) block, ilioinguinal, and hypogastric nerve
blocks, and rectus sheath block have been recognized
as capable of providing significant postoperative
analgesia in patients undergoing abdominal
surgical procedures'"'Y. Many previous studies have
demonstrated a benefit of TAPB or iliohypogastric-
ilioinguinal (IHII) nerves block for postoperative
analgesia in obstetric surgery!>!19, The transversus
abdominis plane block aims to anesthetize the
peripheral nerves that provide sensation to the lower
abdominal wall from T9 to L1. Several techniques
of the block including the ultrasound-guided and
the anatomical landmark technique have been
reported (%1920,

In the present study, the surgical approach
to the transversus abdominis plane was applied.
This adaptation of the technique, local anesthetic was
administered at the time of closure of the anterior
abdominal wall to the plane by a surgeon. This
approach enables the local anesthetic to be delivered
under direct vision without requirement of any special
equipment or expertise. The technique also enables the
reliable identification of viscera and vessels and so
inadvertent injury to these becomes unlikely. However,
the present study demonstrated that the addition of
direct field block at transversus abdominis plane with
40 ml of 0.125% bupivacaine to spinal morphine after
cesarean delivery did not further improve analgesia.
The block neither further increased the pain free period
nor decreased the cumulative morphine consumption
at 24 hours.

As accurate placement of local anesthetic in
the transversus abdominis facial plane is essential to
complete blockade. The multi-injection technique
might cause error in needle placement, which affects
the spread of local anesthetic and the resulting block.
Besides, local infiltrate technique variation by surgeons
might also affect the result. In addition, the dose and
volume of bupivacaine were empirically chosen, and
since there was no dose-response study, the optimal
concentration and volume to produce effective
analgesia is not known. In the present study, we
administered the large volume of bupivacaine (40 ml)
to fill the plane along incisional margins, therefore,
the low concentration of bupivacaine (0.125%) was
applied, and the total dose of the injected bupivacaine
was only 50 mg. The effectiveness of the block may be
associated to local anesthetic dosage®'*». The dose of
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bupivacaine used in the present study was considerably
less than the others. The doses and concentration of
local anesthetic used varied among the studies, possible
affecting the analgesic outcome®.

McDonnell et al demonstrated that the TAPB
provided effective postoperative analgesia in patients
undergoing major abdominal surgery under general
anesthesia™®. Some recent studies showed postoperative
analgesic efficacy of TAPB in parturients receiving
cesarean delivery under general anesthesia or spinal
anesthesia without intrathecal morphine(1%:20-25:26),
while in conjunction with neuraxial morphine, the
TAPB did not provide an additional postoperative
analgesia®"-?>?", The present meta-analysis suggested
that TAPB significantly improved postoperative
analgesia in parturients undergoing cesarean section
who did not receive intrathecal morphine but reported
no improvement in those who received intrathecal
morphine®®.

As the multimodal analgesic regimen was
applied, all patients were received intravenous
parecoxib (Dynastat) postoperatively. Parecoxib was
effective for post-cesarean delivery analgesia, by
reducing pain scores and the 24-hour morphine
consumption®®. Paech et al found that intravenous
parecoxib given in few days after cesarean delivery
had low concentration of drug in breastmilk and no
adverse effects to breastfed infants®”.

The present study has some limitations. First,
the investigator did not examine the distribution of
the cutaneous analgesia to ensure a successful block,
so it is possible that a portion blocks were placed
incorrectly. The patients and investigators may be
inadvertently unblinded when performing sensory
tests on the abdomen. Residual spinal sensory block
confounded the early assessment of blocks adequacy.
Another limitation was that NRS pain scores were
only determined at rest. Pain on movement and the
contribution of visceral pain were not obtained. The
direct field block might be a useful technique in patients
undergoing general anesthesia, or in those with a
contraindication to long-acting neuraxial opioids.
Further research is essential to organize the optimal
use of this technique. The effective technique and
an optimal dosage of local anesthetic need to be
investigated.

Conclusion

Direct field block with 40 ml of 0.125%
bupivacaine in conjunction with intrathecal
morphine for post-cesarean section analgesia does

J Med Assoc Thai Vol. 98 No. 10 2015



not increase pain free period or decrease morphine
consumption.

What is already known on this topic?

The TAPB is effective in providing post-
operative pain relief in patients undergoing abdominal
surgery including cesarean delivery. The TAPB can be
accomplished by either an anatomical landmark
technique or ultrasound guidance.

What this study adds?

In elective cesarean delivery performed
under spinal anesthesia with intrathecal morphine,
direct field block along the transversus abdominis
plane with 40 ml of 0.125% bupivacaine did not
improve postoperative analgesia. The block neither
further increased the pain free period nor decreased
the cumulative morphine consumption at 24 hours.

Potential conflicts of interest
None.
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