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Abstract
Background: Regional anaesthetic techniques in children has become increasingly popular and used to provide analgesia for
umbilical and epigastric hernia repair, laparoscopic surgery, pyloromyotomy and other small midline incisions. Our objective was
to assess the efficacy and side effects of the rectus sheath block than a control group that received intravenous tramadol, for pain
control after major abdominal surgery in children.
Methods: Sixty children aged 1-15 years who underwent laparotomy via transverse incision were recruited for this randomised
study. Patients were allocated randomly into two groups: group R (n: 30) patients who had rectus sheath block with
levobupivacaine 0.25% and group T (n: 30), control patients who received iv tramadol with local saline injections into rectus
sheath. CHEOPS and sedation scores were noted after the injection of local anesthetic at 5, 15, 30, 60 minutes and 2, 6, 12, 24 hours.
Results: The mean total amounts of tramadol used by the levobupivacaine and the normal saline groups in the first 24 h were 0.95
mg/kg and 4.07 mg/kg. There was no significant difference between the groups in CHEOPS pain score and sedation score. The
incidence of were lower in group R than in Group T.
Conclusions: In terms of postoperative nausea and vomiting and analgesic consumption and the duration of analgesia the rectus
sheath block has superiority to intravenous tramadol in children undergoing major abdominal surgery.
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Introduction

The rectus sheath block, a regional anesthetic technique first
described in 1899 by Schleich [1], may offer improved pain management following umbilical hernia repair. Interest in the block
has been renewed following reports of its analgesic efficacy in
adults undergoing laparoscopy and in children for para-umbilical
and umbilical hernia repair [2-4]. Studies in adults and children
have compared the rectus sheath block with opioids alone for
analgesia after laparoscopic surgery, showing favorable results
[2,5]. It was successfully used in chronic pain management of
pediatric abdominal wall pain [6].
Since this regional anaesthetic technique has become increasingly popular and has been used to provide analgesia for
umbilical and epigastric hernia repair, laparoscopic surgery, pyloromyotomy and other small midline incisions. Two techniques
have been described in children [3,4]. Both of these techniques
purposed to block the terminal branches of 9th, 10th and 11th
intercostal nerve within the rectus sheath in a different way. It
was reported that, per-operative rectus sheath infiltration obtains
an effective analgesia and postoperative analgesia requirement
are reduced significantly in abdominoplasty, in adult patients[7].
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We are not aware of any literature describing the use of rectus
sheath blocks for major abdominal surgery in children.
The aim of this study was to evaluate the efficacy of the rectus
sheath block for pain control after major abdominal surgery
in children by comparing with a control group that received
intravenous (iv) tramadol.

Methods

This prospective study was carried out after approving of our
local research ethics committee and informed parental consent.
Sixty children aged 1-15 years who underwent laparotomy via
transverse incision were recruited for this randomised study.
Patients were allocated randomly into two groups: group R
(n: 30) patients who had rectus sheath block with levobupivacaine 0.25% and group T (n: 30), control patients who received
tramadol with local saline injections into rectus sheath. In group
R eight patients needed analgesic drug in the first thirty minutes
in recovery room. These patients were excluded so these results
were accepted insufficient rectus sheath block.
Anesthetic Technique
No premedication was administered. After general anesthesia
was induced with 8% sevoflurane via facemask, an intravenous
cannula and after administering i.v 0.1 mg/kg vecuronium
bromide an appropriate size endotracheal tube were placed.
Anesthesia was maintained with 2% sevoflurane, 50% oxygen
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and 50% nitrous oxide. Any supplement analgesic agent for
postoperative analgesia was not used intraoperatively in two
groups. Patients were ventilated to normocapnia throughout the
surgical procedure. Standart intraoperative monitoring included
ECG and heart rate, pulse oximetry, automatic non-invasive
blood pressure and end-tidal carbondioxide concentration. At
the conclusion of surgery, muscle relaxation was reversed by
neostigmine 50 μg/kg and atropine sulfate 15μg/kg.

two groups were closely comparable (Table 1). The types of
surgery to be performed in each group were demonstrated in
Table 2.The mean total amounts of tramadol used by the levobupivacaine and the normal saline groups in the first 24h were
0.95mg/kg and 4.07mg/kg, respectively (P=0.01, α=0.05,
power=0.99). There was no significant difference between
the groups in CHEOPS pain score (Table 3) and sedation score.
The duration of analgesia was statistically longer in group
R than group T (p<0.001). The score of parents satisfacSurgical technique
tion was higher in group R (P=0.003, α=0.05, power=0.75)
All operations were performed via transverse incision. At (Table 4). Eleven patients had nausea and one of them
the end of the procedure before closure under direct vision, vomited and two patients had nausea in group T and Group
levobupivacaine 0.25% was bilaterally injected as a total of R, respectively (p=0.013) (Table 3). No patient had any other
0.2ml/kg divided between the two sides and between the pos- side effect, such as respiratory depression, hypotension, bradyterior aspect of the rectus muscle and its fascia in group R and cardia, infection, deep sedation, allergic reaction, related to
0.2 ml/kg saline solution in group T. Fortyfive minutes before levobupivacaine or tramadol and rectus sheath block.
the end of the surgery, tramadol 2mg/kg was given intravenous as only single dose to all patients in group T. Saline was
administered as placebo in Group R, intravenously.
Table 1. Demographic values and surgical variables in groups
Study parameters
Postoperatively, an anesthesiologist who was blinded to the
analgesic technique recorded the hemodynamic parameters
and the Children’s Hospital of Eastern Ontario Pain Scale
(CHEOPS) [8] in the post-anesthesia recovery room and in the
day care unit until discharge from the hospital. CHEOPS and
sedation scores were noted after the injection of local anesthetic at 5, 15, 30, 60 minutes and 2, 6, 12, 24 hours. Rescue
analgesia, consisting of intravenous tramadol 1 mg/kg was
administered for a CHEOPS score of ≥ 7. Total tramadol dose
was tallied. The maximum dose of tramadol was limited to
5mg/kg/day. Intravenously morphine 0.1mg/kg was planned
to be added if tramadol was not enough. Ondansetron
0.1mg/kg was used for cases with nausea or vomiting. Analgesic
requirement, parents satisfactions, nausea and vomiting were
all recorded. The duration of analgesia was defined as the time
of first analgesic requirement.
Statistical methods
Based on a power of 95% and to obtain a statistical significance
of p < 0.05 for 30% of reducing tramadol consumption, the
minimum number of patients needed was 30 in each group.
Data were presented as mean (± standard deviation). Data
in the two groups were compared using the unpaired t test.
Statistical analysis was performed using Statistical Package for
the Social Sciences (SPSS) program. GPower3.01.0 program was
used for power analysis [9]. A p-value of < 0.05 was considered
statistically significant.

Results

Fifty two patients were evaluated in this study. Eight patients
in group R, who received the analgesic drugs in recovery
room first 30 minutes after operation were excluded from
the study. Patient characteristics and surgical variables in the

Group R (n=22)

Group T
(n=30)

Age (years)

6.8±3.4

6.0±4.5

Weight (kg)

20.5±9.3

21.0±13.2

Duration of surgery ( min)

130±40

139±44

Table 2. The distribution of the patients in each group according to the

surgical type.

Group R(n=22)

Group T
(n=30)

Ileostomy

5

6

Malrotation

2

5

Intestinal obstruction

4

7

Intraabdominal tumour
resection

11

12

The type of surgery

Table 3. Postoperatively CHEOPS values in groups.
Group R(n=22)

Group T
(n=30)

5 min

6.4±2.1

6.3±1.6

10 min

6.3±1.8

6.4±1.6

15 min

6.2±1.2

6,3±1,5

30 min

6.0± 0.8

6.2±1.1

60 min

6.1±1.0

6.0±0.4

2 hour

6.3±1.4

6.4±1.2

6 hour

6,8±1,4

6.5±1.5

12 hour

6.3±1.2

6.1±1.1

24 hour

5.8±1.0

5.5±0.6
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Table 4. Duration of the analgesia, analgesic requirements, and
side effects
Group R
(n=22)

Group T
(n=30)

P

Duration of analgesia
(min)

900 ±553

133±90

P=0.000

Tramadol used (mg/kg)

0.95±1.21

4.07±0.83

P=0.01

Nausea and vomiting
(number of the patients)

2 (9 %)

12 (40 %)

P=0.013

1.22±0.43

1.5±0.6

P=0.003

Parents satisfaction

Discussion

This study compared the rectus sheath block with iv tramadol
in children undergoing major abdominal surgery. Our results
showed that per-operative rectus sheath block reduced postoperative tramadol consumption.
In their study, Anwar et al. [7] reported that a standard
transverse incision abdominoplasty was performed with plication of the rectus sheath. After plication, before closure under
direct vision, a mixture of bupivacaine 2ml/kg and clonidine
1µg/kg made to 60ml with normal saline was injected: 30ml
to each sheath. They reported that by using this technique,
the requirements for postoperative analgesia were reduced
significantly in abdominoplasty patients. In adults, the rectus
sheath block has been shown to improve patient comfort after
laparoscopic surgery, suggesting that it might be an alternative to epidural anesthesia for some surgical procedures [2].
Although regional anesthetic techniques are commonly used
for postoperative pain control in pediatric anesthesia, there
were very few data about rectus sheath block.
Isaac et al. [5] compared the rectus sheath block with infiltration of local anesthetic into the surgical incision in children
undergoing repair of umbilical hernia. Their results suggested
that postoperative pain control, assessed using postoperative
morphine consumption as the primary outcome, did not differ
significantly between the two groups.
The key to success in regional anaesthesia is to place the
correct dose of local anaesthetic in the right place. Willschke
and Bösenberg [10] reported that successful rectus sheath
blocks were achieved in all children using bilateral placement
of levobupivacaine 0.25% 0.1 ml kg-1. This dose and volume
of local anesthetic was similar in our study. The rectus sheath
block, performed under direct vision, was performed in most
of patients. The dose and volume of levobupivacaine was sufficient in the most of patients in our study.
The rectus sheath block in combination with ilio-inguinal
nerve blocks has been described for abdominal gynaecological procedures in adults [11]. Hussein et al. [12] reported to
routinely perform combined bilateral ilio-inguinal and rectus
sheath blocks for elective gynaecological operations involving a Pfannensteil incision. They suggested that the block
obtained very effective analgesia and no patient needed any
supplementary analgesic drug. However, Cornish et al.[13]
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reported their rationale for initial results using catheters implanted in the posterior aspect of the rectus sheath for upper
abdominal surgery. At the end of surgery, local anesthetic,
20mL of solution (e.g. bupivacaine 0.25% + 1:400 000 adrenalin)
through each catheter, was injected in this study and obtained
effective analgesia with using this system. In our study, the
insicion was bigger than umblical hernia incision. It can be
explained why some patients had pain and the rectus sheath
block failed. Courreges et al. [4] described a new technique
to provide analgesia in 11 children undergoing the umbilical hernia repair: the para-umbilical block. In this paper, the
authors stated that the course of the cutaneous branch of the
10th intercostal nerve is variable. Sometimes, it lies between
the rectus muscle and the posterior wall of its sheath, but up
to 30% of cases, the cutaneous branch of the 10th intercostal
nerve could arise before the rectus sheath and run above the
anterior wall of the rectus sheath in the subcutaneous space.
They suggested that infiltration by LA in the middle of the
rectus muscle, both above and below the anterior wall of the
sheath would result in spread around the anterior cutaneous
branches whatever the anatomical variation.
Whether the efficacy of the rectus sheath block would have
been enhanced had we used a faster acting local anesthetic
or performed the block before surgery is speculative. Despite
extensive study, the efficacy of preemptive analgesia is controversial [14-16], although epidural analgesia, local infiltration, and nonsteroidal anti-inflammatory drugs have shown
promise as preemptive strategies [15]. By inference, the use
of the rectus sheath block prior to the start of surgery may
reduce sevoflurane consumption during surgery.
In summary, our results showed that the rectus sheath block
with 0.1ml/kg 0.25% levobupivacaine provided long acting
analgesia compared to intravenous tramadol. Rectus sheath
block reduced tramadol consumption and may be used for
postoperative pain management in children undergoing major
abdominal surgery without any complication.
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