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Abstract

Background: Regional techniques both reduce opioid requirements and provide quality pain control in patients, especially in
pediatrics.

Objectives: The aim of this study was to compare the contributions of ilioinguinalfiliohypogastric (II/IH) block and transversus
abdominis plane (TAP) block combined with sedation to intraoperative anesthesia and analgesiain pediatric surgery.

Methods: In this randomized controlled study, 100 patients aged 2 - 6 years were enrolledand divided into five groups: TAP block
with ketamine; II/IH block with ketamine; TAP block with Sevoflurane; II/IH block with Sevoflurane; and the control group with
Sevoflurane alone. Hemodynamics (mean arterial pressure (MAP) and heartrate (HR)), depth of anesthesia, Sevoflurane usage, pain
score, number of children who needed analgesia, and the time to start rescue analgesia of all patients were recorded.

Results: There was no significant difference between the study groups, in HR and MAP during operations (P > 0.05). The amount
of Sevoflurane used in the group supported with both blocks decreased significantly compared to the control group (P < 0.001). In
the groups where the block was added until the 6th hour in the postoperative period, there were lower HR and MAP (P < 0.05). Pain
scores were high in the first six hours in the control group (P<'0.05). There was a longer duration of analgesia in the ketamine + TAP
group and the Ketamine + II/IH block group (P < 0.001) in comparisen to others. A higher analgesic need was found in the control
group (P < 0.05).

Conclusions: This study revealed that transversus abdominis plane or ilioinguinal/iliohypogastric regional blocks could have same
intraoperative/ postoperative effects regarding hemodynamics and intraoperative analgesia in lower abdominal pediatric surgery.
Anesthesia can be maintained using sedative medicines only.

Keywords: Anesthesia, Analgesia, Block, Iliohypogastric, lioinguinal, Pediatric, Surgery, Transversus Abdominis Plane,
Ultrasound-Guided

1. Background

Regional anesthesia and analgesia techniques are fre-
quently used to provide pain control in pediatric surgical
practices. Regional techniques reduce both opioid require-
ments and provide quality pain control in patients (1).

llioinguinal/lliohypogastric (II/IH), when nerve blocks
are applied with mild general anesthesia, provide ipsilat-
eral analgesia in the inguinal area surgeries (e.g., inguinal
hernia, orchiopexy, and varicocele)(2). In the study by Yang
et al. (3), it was emphasized that ultrasound-guided II/IH
extended the time of postoperative analgesia, reduced the
amount of local anesthetic required, and accelerated post-
operative recovery.

Transversus abdominis plane (TAP) block is one of the

abdominal site blocks used in both anesthesia and postop-
erative acute pain treatment in surgeries of the lower ab-
dominal region (4). Ramzy Shaaban (5) determined that
TAP block application provided a better analgesia than the
wound site infiltration in the children to whom appendec-
tomy was applied and in this study, the time of the first
analgesic need was significantly longer in the TAP group
(6.4 4= 1.5 hours) and the dose and number of rescue anal-
gesics were significantly lower.

Both block methods have been applied so far to provide
postoperative analgesia, especially in pediatric cases and
in combination with general anesthesia, and there are rare
case reports in terms of performing the operation with
blocks only (6, 7). Likewise, in the PRAN study by Polaner
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et al. (8), 95% of the 14917 blocks were performed under
general anesthesia. In a study by Tekelioglu et al. (7), it was
emphasized that TAP block supported by sedation without
giving general anesthesia provide an opportunity for both
an effective and reliable surgery and long-term postopera-
tive pain control.

The purpose of the present study was to compare the
contributions of TAP block and II/IH block combined with
sedation in pediatric surgery to intraoperative anesthesia
and analgesia without general anesthesia.

2. Methods

This study approved by the ethics committee of Erzin-
can University, Turkey (09/07),and registered in the clinical
trial registration website (ClinicalTrials.gov) with the reg-
istration number of NCT02991053. Written informed con-
sent was obtained from the parents of the study patients.

This randomized controlled trial conducted at a uni-
versity hospital in the pediatric surgery operating room in
2017. Hundred pediatric patients aged 2 - 6 years undergo-
ing elective lower abdominal surgery were enrolled. Five
patients were excluded from the study because fentanyl
was administered in repeated doses. The cases were can-
didates for inguinal hernia repair, orchiopexy, and appen-
dectomy. The exclusion criteria were psychiatric disease,
the weight of > 40 kg, cardiac-pulmonary-neurological
diseases, bleeding problems, infections or wound scars in
the injection site, and known allergies to local anesthetics.

2.1. Preoperative Management

All patients transferred to the operating room with
established vascular access and received intravenous pre-
medication with 0.1mg/kg midazolam, ten minutes before
the surgery. Hemodynamic values, including mean arte-
rial pressure (MAP) and heart rate (HR), were recorded pre-
operatively in all patients.

2.2. Intraoperative Management

Anesthesia induction was performed with 2 mg/kg ke-
tamine (Ketalar, Pfizer, Istanbul, Turkey) and 0.01 mg/kg
Atropine (Atropin Silfat, Osel, Istanbul, Turkey), intra-
venously. Patients were randomly assigned to groups us-
ing simple block randomization. All nerve blocks and op-
erations performed by the same anesthetist and surgeon.

Group 1: Transversus abdominis plane (TAP) block was
performed with 0.4 mL/kg Bupivacaine 0.25% (Marcaine,

AstraZeneca, Istanbul, Turkey) and the anesthesia was
maintained with only Ketamine (Ketamine + TAP group).

Group 2: The laryngeal mask airway (LMA) was inserted
under Sevoflurane anesthesia and anesthesia maintained
by two MAC Sevoflurane (Sevorane Likid, Abdi Ibrahim, Is-
tanbul, Turkey) and oxygen/air mixture. TAP block was per-
formed with 0.4 mL|kg Bupivacaine 0.25% (LMA + Sevoflu-
rane + TAP group)

Group 3: The II/IH block was done with 0.4 mL/kg Bupi-
vacaine 0.25%, and the anesthesia maintenance was pro-
vided with only Ketamine (Ketamine + II/IH group)

Group 4: The LMA was inserted and anesthesia main-
tained by 2 MAC Sevoflurane and oxygen/air mixture. II/IH
block was performed with 0.4 mL/kg bupivacaine 0.25%
(LMA + Sevoflurane + II/IH group)

Group 5(control group): LMA was inserted and anes-
thesia maintenance was provided with the mixture of 2
MACSevoflurane,and oxygen/air mixture and no block was
applied (Sevoflurane group). Intravenous Paracetamol was
used to control postoperative pain (Parol, Atabay, Istanbul,
Turkey).

Both blocks were applied as previously mentioned (9).
High-frequency linear probes (SonoSite M-Turbo, Sonosite,
USA)were used in all blocks. The ultrasound device was cal-
ibrated every morning.

All surgeries except for the 5th group, which did not
receive the block, were started 20 minutes after the block.
HR =100 - 130 beats/min, BIS = 60 - 80, and MAP = 80 -
120 mmHg were considered as normal values. At the time
of surgery, 1 mcg/kg IV Fentanyl was administered when
there was movement in the patient or if the heart rate in-
creased by 20% or more from baseline. Patients requir-
ing additional doses of fentanyl within three minutes were
excluded from the study. Anesthesia depth was assessed
with bispectral index (BIS) and kept between 60 and 80.
During the surgery, HR, SpO,, MAP, BIS measurements, the
amount of Sevoflurane used, and the dose of Ketamine
were recorded at 5-minute intervals.

2.3. Postoperative Management

The postoperative pain was assessed with modified
children’s hospital of Eastern Ontario pain scale (CHEOPS)
and objective pain scale (OPS) for 12 hours. The time of
CHEOPS > 6 or OPS > 5 was recorded, and rescue analge-
sia was performed with 15 mg/kg dose of IV Paracetamol at
that time (1). 15 mg/kg of Paracetamol was applied to all
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the patients every 8 hours. If Paracetamol was ineffective,
ibuprofen would be administered at 20 - 30 mg/kg.

Pain scores via CHEOPS and OPS and hemodynamic
changes were followed- up and patients’ need for anal-
gesics at the time of first analgesia, nausea, and vomiting
were recorded. Rescue analgesia and nausea/vomiting sta-
tus were evaluated as either present or absent.

There was one observer in this study that was a pedi-
atric surgeon.

The primary purpose of the study was to investigate
the contribution of both regional anesthesia techniques to
intraoperative anesthesia and analgesia and postoperative
analgesia.

2.4. Statistical Analysis

We are primarily interested in the precise estimates of
acceptability, as well as outcome variability that will aid in
the planning of a larger, sufficiently powered efficient trial.
A sample size of 20 per group will allow us to be relatively
precise in our conclusions regarding the acceptability of
outcomes. In the power analysis, it was determined that a
total of 100 patients should be included with = 0.05,and
the power of 85%.

Normal distribution and analysis of variance were
assessed using the Kolmogorov-Smirnov test, Skewness-
Kurtosis, and histogram. Numerical data are presented as
the mean and standard deviation and categorical data as
the number. The Chi-square test was used to compare cate-
gorical data between the groups. The Mann-Whitney U test
was used to compare the mean values between two groups,
and the Kruskal-Wallis test was used to compare three or
more groups. Tukey’s honest significant difference or non-
parametric comparison tests were used in multiple com-
parisons. All the data were analyzed using IBM SPSS statis-
tical package for Windows version 20 (IBM Corp., Armonk,
NY, USA).APvalue of < 0.05 was considered statistically sig-
nificant.

3. Results

3.1. Descriptive and Preoperative Data

A total of hundred children included in this study, 55
boys and 45 girls, with a mean age of 3.9 = 1.2 years. There
was no significant difference in age, gender, preoperative
BIS, HR, MAP, and SpO, values between the study groups (P
> 0.05) (Table1).
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3.2. Intraoperative Data

In the between-group comparison of intraoperative
values, it was determined that there was a difference be-
tween MAP values in the first 10 minutes after the block.
After the 15th minute, heart rate was observed to be signifi-
cantly different compared to the start of surgery (P < 0.05).
Itis observed that heartrates were higher but the means of
arterial pressure were lower in the control group (Table 2).

When the cause of the difference between the groups
was investigated, similar intra-operative values were
found with both anesthesia methods with the application
of both II/IH block and TAP block, but there was a signifi-
cant difference between these four groups and the control
group. This difference was due to the control group (Table
3).

In the comparison of TAP block and II/IH block, similar
hemodynamic values were found in both groups in terms
of HR and MAP during surgeries. When the amount of in-
traoperative anesthetic use was considered, the amount
of Sevoflurane decreased significantly in the block groups
compared to the control group (P < 0.01). However, when
the use of ketamine was examined, it was found that even
though there was less ketamine need in the group in which
TAP block was added, this difference was not significant (P
>'0.05) (Table 4).

3.3. Postoperative Data

There was a significant difference between the groups
in the postoperative values. Hemodynamic indexes (HR
and MAP) were higher in the control group at all follow-
up hours. However, it was more significant in the first six
hours (P< 0.05). The hemodynamic changes that occurred
in the Sevoflurane group after the first six hours were not
statistically significant (P> 0.05).

Based on there were significant differences in the
CHEOPS and OPS values at first, 2nd, 4th, and sixth postop-
erative hours regardless of group discrimination (Table 5).

The amounts of heart rate, CHEOPS, and OPS values
were significantly higher in the first six hours in the con-
trol group (P < 0.05). The values were similar in the block
groups.

When the duration of analgesia was evaluated, it was
detected that analgesia was needed at 6.2 hours in the ke-
tamine + TAP block group, at 4.9 hours in the Ketamine
+ II/IH block group, at 4.7 hours in the LMA + II/IH block
group, and at 2.1 hours in the control group and this was
found to be statistically significant (P < 0.001) (Table 5).
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Table 1. Descriptive and Preoperative Data®

Varibles Ketamine + II/IH LMA+II/IHGroup  Ketamine+TAPGroup LMA+TAPGroup ControlGroup Total P Value”
Group
Sex > 0.05
Boy 1 12 10 11 1 55
Girl 9 8 10 9 9 45
Patient number, No. 20 20 20 20 20 100
Age,y 4+14 39+16 4.4 +11 3.7+12 39+10 > 0.05
Preop BIS 85.00 £4.2 86.30 £ 4.0 85.0 3.6 85.0 £33 87.05 £ 2.9 > 0.05
Preop HR (min) 114.55+17.8 122.0 £15.9 133 +14.7 1215 143 122.05 +10.0 > 0.05
Preop MAP (mmHg) 95.50 £15.0 10110 +12.8 945+ 134 1023 £ 13.2 103.95 + 13.0 > 0.05

Abbreviations: II/IH, Ilioinguinal/lliohypogastric; Preop (BIS, HR, MAP), preoperative bispectral index, heart rate, mean arterial pressure; TAP, transversus abdominis

plane.
Chi-Square tests.
°p < 0.05 was considered significant.

In addition, the supplemental analgesia needed in the
early period in six patients in the block groups while the
analgesia need was observed in 12 patients in the control
group. Nausea and vomiting were observed only in the
control group (Table 4).

Concerning the duration of analgesia and the number
of rescue analgesia, the lowest analgesia duration, and the
highest analgesia need were observed in the control group
(P< 0.05)(Tables 5-6).

In the postoperative comparisons of the two blocks,
there was no significant difference between the groups in
terms of HR, MAP, CHEOPS, OPS values, and the number
of rescue analgesia. When the duration of analgesia was
examined, it was determined that the TAP block have a
relatively longer action period, but this was not statisti-
cally significant(Table 7). Inaddition, nausea and vomiting
were not observed in the groups to which block was added.

4. Discussion

In the present study, the effect of two regional anes-
thesia techniques on the intraoperative anesthetic use
and intraoperative analgesia in pediatric lower abdom-
inal surgery was evaluated. The superiority of periop-
erative effects of Transversus abdominis plane or ilioin-
guinal/iliohypogastric blocks, to which general anesthesia
(Sevoflurane) or sedation (ketamine) was added, could not
be shown. Anesthesia maintenance in these surgeries can
be performed with mild sedation added to the regional
blocks.

Regional anesthesia techniques have been shown tore-
duce perioperative stress response (10). As in the present
study, even though there was no intraoperative compari-
son of two regional methods, some studies in the litera-
ture have reported that better intraoperative hemodynam-
ics were achieved in the groups to which block was applied
and reduced the use of intraoperative Sevoflurane (1, 7, 11).
On the other hand, in the present study, similar hemody-
namic values were found in both groups in terms of HR
and MAP at all intraoperative hours in comparisons with
the TAP block and II/IH block. In the control group, HR
and MAP values were higher. When the amount of intraop-
erative anesthetic use was examined, the Sevoflurane use
in the block groups decreased significantly. The ketamine
need in the group with TAP block was less than others; how-
ever, this difference was not statistically significant. This
was associated with the fact that regional techniques, re-
gardless of being TAP block or II/IH block, decrease the re-
sponse to surgical stimulation and thus decrease the anes-
thetic need.

For postoperative pain control in children, regional
analgesia is preferred more often because it is easier to ap-
ply and does not require additional equipment and care
(12). There are many studies in the literature comparing
postoperative analgesia with two blocks in pediatric pa-
tients, but the results are contradictory (9, 13-16). While the
TAP block is associated with longer analgesia time, lower
pain scores, and less analgesic need in some studies (13-15),
itis argued in some studies that II/IH block is preferred in
the postoperative period (9, 16, 17). In the meta-analysis of
Wang et al. (18) in 2016, it was emphasized that ultrasound-
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Table 2. Intraoperative Data®

Time Ketamine + II/IH Group LMA +II/IH Group Ketamine + TAP Group LMA +TAP Group Control Group P Value
0 (Start time)

HR 17.3 £15.6 123.6 = 13.2 113.8 15.4 122.0 £15.2 122.5 £10.7 0.154

MAP 94.5 +14.6 97.6 127 93.9 + 125 99.2 +12.0 82.0 £3.8 < 0.001°
After 5 min

HR 121.6 £ 12.0 1251+ 11.8 17.5415.2 123.2£15.9 1232+ 9.7 0.441

MAP 93.7+10.8 98.6 + 8.6 943 +10.2 99.4 +83 84.7+5.9 < 0.001°
After 10 min

HR 14.2 £13.8 19.9 +12.6 111.8 +15.4 193 £15.7 122.7 & 11.0 0.090

MAP 929+99 988 +5.9 94.2+10.2 96.0 £ 9.1 85.8 6.2 < 0.001°
After 15 min

HR 108.6 £10.8 1143 +103 107.2 £12.0 14.8 £ 123 1215 + 9.9 < 0.001°

MAP 88.8 8.4 93.6 £ 6.8 90.6 £93 923+ 6.8 84.7%52 < 0.003"
After 20 min

HR 108.0 & 11.1 13.5 +11.4 105.5+12.7 1093 +12.9 121.7 £ 101 < 0.001°

MAP 855+ 85 87.7 £ 9.1 88.0 £ 9.5 87.6 £ 9.7 822+ 4.4 0.042"
Skin incision

HR 106.6 143 10.9 £ 13.8 1093 + 113 107.8+11.9 1243177 < 0.001°

MAP 90.6 £13.2 94.5+15.6 92.6 +£12.9 92.7 £14.2 86.4 £ 6.1 0.038"
After 10 min

HR 108.8 +15.7 113.8 +16.6 107.4£14.1 108.6+14.4 123.4+7.6 0.003"

MAP 853+ 8.6 87.0 +10.0 89.1+10.4 87.7 112 85.0 £2.9 0.593
After 20 min

HR 107.5 £12.8 111.8 £13.6 105.2 131 105.2 £11.9 19.7 £ 9.7 < 0.001°

MAP 88.0 +12.5 871+ 121 89.2+11.8 874+ 15 853+ 27 0.846
After 30 min

HR 105.9 £ 15.2 110.3 116.4 1043 +14.6 1033 143 1207+ 103 < 0.001°

MAP 88.6 £ 13.4 85.4 £ 121 89.9 £ 13.2 86.7 £ 121 85.2 + 5.1 0.660
Sevoflurane, mL/h 0 12+03 0 8+ 03 19403 < 0.001°
Ketamine, mg 67.2£28.7 62.5 223 0.563

Abbreviations: HR, heart rate (min); MAP, mean arterial pressure (mmHg).
20One way ANOVA.
The mean difference is significantat the 0.05 level.

guided II/IH nerve or TAP blocks reduce the need for anal-
gesia during surgery and reduce the pain scores signifi-
cantly. Similarly, in the study of Okur et al. (19), it was de-
termined that in the groups with a block, the pain scores
were lower, the duration of analgesia was longer, and the
need for rescue analgesia was less. In the present study, no
difference was found between the two regional anesthesia
methods in terms of postoperative hemodynamics, pain
scores, analgesia duration, the number of people requir-

Iran Red Crescent Med J. 2018;20(4):e65163.

ing analgesia, and nausea and vomiting rates. The promi-
nent detail is the painless duration elapsed between the
Ketamine + block groups and LMA + Sevoflurane + block
groups. When ketamine was added to the blocks, the du-
ration of the analgesia increased by two hours. This ef-
fect was associated with the anti-hyperalgesic effect of ke-
tamine, a part of multimodal analgesia (20).

The present study has some strong points. Our study
reminds us that a mild sedation-assisted TAP or II/IH block
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Table 3. Comparison of P Values Between Groups®

Ketamine + Control LMA +II/IH Ketamine + Control LMA +TAP Ketamine + LMA +II/IH
II/IH and LMA Group and and Control TAP and LMA Group and and Control II/IH and and LMA +
+1I/IH Group Ketamine + Group +TAP Ketamine + Group Ketamine TAP
1I/IH Group TAP TAP

0 Starting
time

HR 0.161 0.246 0.807 0.071 0.056 0.912 0.487 0.726

MAP 0.408 < 0.001° < 0.001° 0.162 0.002° < o0.001° 0.890 0.695
After 5 min

HR 0.403 0.702 0.649 0.174 0.174 0.978 0.350 0.672

MAP 0.087 0.002° < 0.001° 0.075 < 0.001° < 0.001° 0.859 0.767
After 10 min

HR 0.200 0.055 0.517 0.090 0.044" 0.433 0.600 0.895

MAP 0.029° 0.010° < 0.000° 0.505 0.002° < 0.000° 0.687 0.249
After 15 min

HR 0109 < 0.001° 0.044" 0.035" < 0.001" 0.058 0.702 0.901

MAP 0.046° 0.088 < 0.001° 0.476 0.014° 0.002° 0.518 0.567
After 20 min

HR 0.138 < 0.001° 0.030° 0314 <0.000° < 0.001° 0.521 0.279

MAP 0.416 0.230 0.046" 0.897 0.035" 0.048° 0389 0.987
After skin
incision

HR 0.269 < 0.001° < 0.001° 0.705 < 0.001° < 0.001° 0.521 0.706

MAP 0341 031 0.041° 0.990 0.131 0128 0.624 0.298
After 10 min

HR 0.260 < 0.001° 0.035° 0.780 < 0.001° < 0.001° 0.769 0.298

MAP 0.559 0.904 0.482 0.631 0156 0346 0.219 0.837
After 20 min

HR 0.274 0.002° 0.045° 0.990 <0.000° <0.000° 0.587 0.12

MAP 0.793 0.440 0.610 0.590 0.257 0.550 0.646 0.937
After 30 min

HR 0334 0.002° 0.024° 0.826 < 0.001° < 0.000" 0.729 0.156

MAP 0394 0.365 0.957 0.386 0.209 0.694 0.759 0.747
Sevoflurane < 0.001° < 0.001° < 0.001° < 0.001° 0127
Ketamine 0.563

Abbreviations: HR, heart rate (min); MAP, mean arterial pressure (mmHg).
*Multiple comparison, student’s t test, Mann-Whitney U test.
The mean difference is significant at the 0.05 level.

may be preferred in some surgical procedures alone to
avoid possible adverse effects of general anesthesia in chil-
dren. The reliability was improved by using two differ-
ent methods for the evaluation of postoperative pain. The
cases were managed by the same anesthetist and the same
surgeon to exclude the differences in practice. Our study

had no missing value.

The present study has some weak points. This single-
center study cannot be generalized. Further work is
needed to make generalizations. We could not consider
and assess the postoperative agitation effect of Sevoflurane

(21). Third, our follow-up time was limited to 12 hours since
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Table 4. Intraoperative Comparison of Transversus Abdominis Plane Block, with Ilioinguinal/lliohypogastric Block®

Ketamine + II/IH and Ketamine + TAP P Value LMA +II/IH and LMA + TAP P Value

0 min

HR 17.3 £15.6 13.8 154 0.487 123.6 £13.2 122.0 £15.2 0.726

MAP 94.5 +14.6 93.9 125 0.890 97.6 +12.7 99.2 +12.0 0.695
After 5 min

HR 121.6 £ 12.0 17.5 £15.2 0.350 1251+ 11.8 1232 £15.9 0.672

MAP 93.7+£10.8 943+10.2 0.859 98.6 + 8.6 99.4+83 0.767
After 10 min

HR 14.2 £13.8 11.8 +15.4 0.600 19.9 +12.6 193 £15.7 0.895

MAP 929+99 94.2+10.2 0.687 988 +5.9 96.0 £ 9.1 0.249
After 15 min

HR 108.6 +10.8 1072 = 12.0 0.702 143 1+103 14.8 £123 0.901

MAP 88.8 8.4 90.6 £93 0.518 93.6 + 6.8 923+ 6.8 0.567
After 20 min

HR 108.0 £ 11.1 105.5 £ 12.7 0.521 113.5 +11.4 1093 +12.9 0.279

MAP 855+ 85 88.0 9.5 0.389 87.7 £ 9.1 87.6 £9.7 0.987
Skin incision

HR 106.6 143 1093 +11.3 0.521 110.9 £ 13.8 107.8 £ 11.9 0.706

MAP 90.6 £13.2 92.6 +£12.9 0.624 94.5+15.6 92.7 £14.2 0.298
After 10 min

HR 108.8 +15.7 107.4 £14.1 0.769 113.8 +16.6 108.6 +-14.4 0.298

MAP 853+ 8.6 89.1£10.4 0.219 87.0 +10.0 87.7 £ 1.2 0.837
After 20 min

HR 107.5 £12.8 105.2 £ 131 0.587 11.8 £13.6 105.2 £ 11.9 0.112

MAP 88.0 12.5 89.2 £ 11.8 0.646 871+ 121 874+ 115 0.937
After 30 min

HR 105.9 £ 15.2 1043 +14.6 0.729 110.3 £16.4 1033 +14.3 0.156

MAP 88.6 £ 13.4 89.9 £13.2 0.759 85.4 +12.1 86.7 £ 121 0.747
Sevoflurane, mL (0] 0 12+03 8+03 0.127
Ketamine, mg 67.2 +28.7 62.5 +223 0.563

Abbreviations: HR, heart rate (min); MAP, mean arterial pressure (mmHg).
#Student’s t-test and Mann-Whitney U test.

the primary purpose of the present study was intraoper-
ative anesthesia and analgesia. Longer follow-up periods
canmore clearly determine the postoperative effects of the
two blocks.

4.1. Conclusion

In this study, investigating the effect of two regional
anesthesia techniques on the intraoperative anesthetic
use and intraoperative analgesia in pediatric lower ab-
dominal surgery. The perioperative effects of transversus

Iran Red Crescent Med J. 2018;20(4):e65163.

abdominis plane or ilioinguinal/iliohypogastric blocks to
which general anesthesia (Sevoflurane) or sedation (ke-
tamine) was added and have not any superiority to others.
However, it was thought that they caused a better preop-
erative process compared to the control group without a
block. Therefore, both block methods can be preferred as a
partof general anesthesia or sedation, children can be pro-
tected from the side effects of general anesthesia, and bet-
ter patient and family satisfaction can be achieved with a
longer painless postoperative period.
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Table 5. Postoperative Data®

Ketamine +II/IHBlock  Lma+II/IHBlock  Ketamine+TAPBlock  LMA+TAP Block LMA + Sevoflurane P Value
(Control)
PACU 0 min
HR 106.7 £16.9 111+ 17.5 103.6 +16.5 106.4 +17.6 122.2 £14.6 0.006"
MAP 853 +11.5 79.0 10.8 872+ 127 84.7+13.2 89.6 £ 43 0.042"
CHEOPS 11+ 0.4 0.7+ 0.5 11+ 0.6 1.0+ 0.6 3.9 %22 < 0.000°
OPS 010+ 03 01104 0.4+0.6 03+ 07 3.8+24 < 0.000°
PACU after 30 min
HR 1093 +13.2 133 £ 151 107.8 £ 13.0 109.6 £ 14.7 122.7 +113 0.005"
MAP 85.5 £13.9 84.5+10.7 91.4 +14.2 87.2 +14.0 87.5 + 6.1 0.458
CHEOPS 0.8+ 05 0.8+ 0.7 09+0.8 09+07 3.8+14 < 0.000°
OPS 0.5+10 0.7£1.0 0.5+ 0.8 0.6 £1.0 37+ 14 < 0.000°
PACU after 60 min
HR 110.7 +14.4 133 £15.6 1081+ 133 110.3 £ 13.9 1214 =11 0.030°
MAP 873 +10.6 883+ 8.5 911+ 111 9224104 8721+ 6.2 0.334
CHEOPS 1.6 £12 17+£12 15+ 11 1.6 £13 32110 < 0.000°
OPS 1.8+18 23417 1.8+15 2.0 £19 34%£15 0.031°
PACU after2 h
HR 107.6 £15.3 115.7 +-14.8 108.0 +12.6 12.4 137 121.9 £ 9.8 0.006°
MAP 86.6 +11.7 853+ 6.8 89.5 +13.5 87.8 123 86.4 £ 7.1 0.777
CHEOPS 23+26 27425 22423 25+28 39+19 0.003b
OPS 22427 31%25 2.6 +23 27+26 37+22 0.060
PACU after3h
HR 107.9 £ 14.9 14.4 +15.4 106.8 £ 133 107.9 £ 133 18.9 9.9 0.022°
MAP 86.4 +10.6 85.4 +7.0 88.0 12.0 89.2 113 857+ 4.4 0.682
CHEOPS 17418 2.6 £1.9 1.8+ 15 21+£19 25+12 0.411
OPS 1.8+18 2.6 £2.0 18+t14 2019 21412 0.553
PACU after4 h
HR 107.5 £ 13.3 12.7 £ 15.5 1071+ 13.2 1073 +12.7 120.6 8.7 0.004°
MAP 8431103 835+ 63 87.0 +10.8 84.1£10.6 862155 0.706
CHEOPS 0.95 1+ 0.9 17 £1.0 17+1.0 1.6 +10 25+12 0.026
OPS 13+£12 2.0+11 1.8 +11 18+ 11 29416 0.005"
PACU after 6 h
HR 108.6 £15.2 115.6 £15.9 109.2 153 10.2 +14.9 123.6 12.2 0.009°
MAP 873198 86.1+ 6.7 90.4 £9.7 91.11+9.4 89.9 +45 0.261
CHEOPS 17£15 25+21 21116 24+19 3.6 £1.9 0.022°
OPS 14+ 18 22415 2.0+2.0 21+18 4.0+25 < 0.001°
PACU after 8 h
HR 110.4 £ 17.0 15.8 £17.2 108.6 +16.2 12.8 +17.8 122.5 £12.6 0.071
MAP 91.0 + 9.9 853 + 8.6 90.8 +11.6 89.0 +11.4 87.7+53 0.326
CHEOPS 39+13 41112 3.6 £15 37+14 3.6 0.9 0.714
OPS 4.0+13 3.8+ 11 3.8+13 3.8+ 15 3.6+t 0.8 0.945
PACU after12h
HR 109.5 £ 17.2 114.6 +17.0 115 +143 114.0 £15.2 19.6 + 9.9 0.274
MAP 84.4 £ 11.2 815+ 8.5 902 +12.4 88.6 £ 13.1 853+ 4.8 0.078
CHEOPS 22120 17+ 0.9 27+19 19+15 24105 0.252
OPS 22421 17£15 29+2.0 22118 24405 0.297
Analgesia time, h 61135 47%2.0 62+34 4943.0 21+£17 < 0.000°
Rescue analgesia, No. 6/20 5/20 6/20 6/20 12[20 0.021°
Nausea and vomiting 0/20 0/20 0/20 0/20 8/20 < 0.000°

Abbreviation: MAP, mean arterial pressure; CHEOPS, children’s hospital of Eastern Ontario pain scale; HR, heart rate (min); MAP, mean arterial pressure (mmHg).
4One-way ANOVA, Mann-Whitney U test.
The mean difference is significant at the 0.05 level.
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Table 6. Comparison of P Values Between Groups in Postoperative Periods*

Ketamine + LMA + LMA +II/IH Ketamine + LMA + Lma +TAP Ketamine + LMA +1I/IH
II/IH and Sevoflurane and LMA + TAP and Sevoflurane and LMA + 1I/IH and and LMA +
LMA +II/IH (Control) and Sevoflurane LMA + TAP (Control) and Sevoflurane Ketamine TAP
Ketamine + (Control) Ketamine + (Control) TAP
1I/IH TAP

PACU 0 min

HR 0.401 0.004° 0.039° 0.604 < 0.001° 0.004° 0.567 0.399

MAP 0.072 0220 0.003° 0.475 0.493 0163 0.624 0.141

CHEOPS 0338 < 0.001° < 0.001° 0.891 < 0.001° < 0.001° 0.999 0.135

ors 0.999 < 0.001° < 0.001° 0.793 < 0.001° < 0.001° 0.084 0305
PACU after 30 min

HR 0.359 0.002° 0.030" 0.675 < 0.001° 0.003° 0.7m 0.438

CHEOPS 0.999 < 0.001° < 0.001° 0.999 < 0.001° < 0.001° 0.661 0.677

oPs 0.569 < 0.001° < 0.001° 0.776 < 0.001° < 0.001° 0.864 0.885
PACU after 60 min

HR 0.545 0.016" 0.068 0.607 0.003b 0.013" 0.557 0.526

CHEOPS 0.795 < 0.001° < 0.001° 0.795 < 0.001° < 0.001° 0.796 0.810

ors 0.420 0.006° 0.051 0.654 0.005> 0.017° 0.928 0.673
PACU after2 h

HR 0.061 < 0.001° 0148 0308 0.002° 0.028° 0.928 0.470

CHEOPS 0.563 0.036 0125 0.699 0.031° 0.074 0.949 0.813
PACU after3h

HR 0.133 0.012° 0.297 0.798 0.006" 0.012° 0.807 0.164
PACU after4 h

HR 0.202 0.002° 0.056 0.961 < 0.001° 0.002° 0.934 0.237

CHEOPS 0.021° <0.001° 0.021° 0.885 0.014" 0.010° 0.025 0.766

ors 0.086 < 0.001° 0.038° 0.902 o0.01° 0.008° 0.197 0.496
PACU after 6 h

HR 0.141 0.002° 0.091 0.831 0.003" 0.005° 0.902 0.281

CHEOPS 0.152 <o0.001° 0.065 0.611 0.012° 0.044° 0378 0.878

oPs 0.239 0.002° 0.004° 0.875 0.002° 0.003° 0.339 0.929
Analgesia

P 0125 < 0.001° 0.005" 0154 < 0.001° 0.003° 0.929 0.808
Rescue analgesia

P 0.738 0.047° 0.021° 0.999 0.047" 0.047° 0.999 0.731
Nausea and
vomiting

P 0.999 < 0.001° < 0.001° 0.999 < 0.001° < 0.001°

#Multiple Comparison, Student’s t-test, Mann-Whitney U test.
The mean difference is significant at the 0.05 level.
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Table 7. Postoperative Comparison of TAP Block with II/IH Block®

Ketamine + II/IH and Ketamine + TAP PValue LMA +II/IH and LMA + TAP PValue

PACU 0 min

HR 106.7 £16.9 103.6 £ 16.5 0.567 111 £ 17.5 106.4 +17.6 0.399

MAP 853+ 115 872+ 127 0.624 79.0 10.8 84.7 132 0.141

CHEOPS 11+ 0.4 11+ 0.6 0.999 0.7+ 0.5 1.0 + 0.6 0.135

OPS 01£ 03 0.4+0.6 0.084 01+04 03% 0.7 0.305
PACU 30 min

HR 1093 £ 13.2 107.8 £ 13.0 0.711 133 £ 151 109.6 +14.7 0.438

CHEOPS 0.8+ 05 09+0.8 0.661 0.8+ 0.7 09+ 07 0.677

OPS 05110 0.5+ 0.8 0.864 0.7£1.0 0.6 £1.0 0.885
PACU 60 min

HR 110.7 +14.4 10811+ 133 0.557 133 +15.6 103 £ 13.9 0.526

CHEOPS 16 £12 15411 0.796 17£12 16 +13 0.810

OPS 1.8+18 1.8+ 15 0.928 23417 20+19 0.673
PACU2h

HR 107.6 £15.3 108.0 - 12.6 0.928 115.7. £14.8 12.4 £13.7 0.470

CHEOPS 23+26 22423 0.949 27%25 25+28 0.813
PACU3h

HR 107.9 +14.9 106.8 £133 0.807 14.4 +15.4 107.9 +133 0.164
PACU4 h

HR 107.5 =133 107.1 £ 13.2 0.934 12.7 £15.5 1073 £ 12.7 0.237

CHEOPS 0.9+ 0.9 17+ 1.0 0.025 17+10 16 +10 0.766

OPS 13412 1.8+ 11 0.197 2.0+11 18+ 11 0.496
PACU6 h

HR 108.6 £15.2 109.2 +153 0.902 15.6 £ 15.9 10.2 +14.9 0.281

CHEOPS 17415 21116 0.378 25+21 24419 0.878

OPS 14+18 2.0 2.0 0.339 22+15 21418 0.929
Analgesia

P 61435 6.2+34 0.929 4.7+2.0 49+3.0 0.808
Rescue analgesia

P 6/20 6/20 0.999 520 6/20 0.731
Nausea-vomiting

P 0 0 0 0
*Student’s t-test, Mann-Whitney U test.
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CONSORT 2010 Flow Diagram

Assessed for eligibility (n=105)

Enrollment

Excluded (n=5)

A

A

Y

« Not meeting inclusion criteria (n = 0)
« Declined to partcipate (n=0)
« Other reasons (n=5)

Randomized (n=100)

v v

v v

Allocated to intervention (n =20) |Allocated to intervention (n=20)

TAP block with ketamine 11/IH block with ketamine

Allocated to intervention (n =20)

TAP block with sevoflurane

Allocated to intervention(n =20) | Allocated to intervention (n =20)

Only the sevoflurane

1I/IH block with sevoflurane (control) Group

v

v

Preoperative management: Heart rate (HR),
peripheral oxygen saturation (Sp02), and mean
arterial pressure (MAP) were measured

with 5-minute intervals.

Intraoperative management: During the surgery; HR,
SpO2, MAP, BIS measurements, amount of
sevoflurane used and dose of ketamine were recorded

Postoperative management: pain scores, HR, MAP, and

Spo2 values were followed-up via CHEOPS and OPS for the
first 12 hours and the number of children requiring rescue
analgesia, time required for first analgesia, and the presence
of nausea and vomiting were recorded.

Figure 1. Consort 2010 flow diagram
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