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Abstract

Objectives: The aim of this study was to investigate the effect of ilioinguinal/iliohypogastric nerve block (II/IH) only supported by
ketamine sedation on intraoperative anesthesia and analgesia.
Methods: A total of 60 patients aged between 2 and 6 years, were included in the study. The patients were divided into three groups:
1) the II/IH block and ketamine group, 2) the II/IH block by inserting the laryngeal mask (LMA) and sevoflurane group, and 3) the LMA
and sevoflurane group. Peroperative heart rate (HR), mean arterial pressure (MAP), amount of sevoflurane used, postoperative pain
scores, number of children needing rescue analgesia, and time required for the first analgesia were recorded.
Results: The patients, consisting of 34 males and 26 females had an average age of 4± 1.3 years. There was no difference in terms of
HR and MAP between the ketamine + block applied group and LMA + block applied group; however, HRs were higher and MAPs were
lower in the group in which no block was added but only sevoflurane maintenance was provided and the amount of sevoflurane used
significantly decreased in the group supported by (II/IH) block (P < 005). In the postoperative period, the HR, MAP and pain scores
were higher in the group with no added block but this difference was significant in the first 6 hours (P < 0.05). Rescue analgesia
was applied to a fewer of patients in the groups with added blocks and nausea-vomiting occurred only in the group without block.
It was observed that analgesia was needed in average for 6.1 hours in the block group to which ketamine was applied; 4.7 hours in
average in the block group to which LMA was applied; and for 2.1 hours in average in the group not supported by block (P < 0.05).
Conclusion: In this study, it was determined that II/IH block added to general anesthesia or sedation in pediatric lower abdominal
surgery reduced the need for intraoperative anesthesia, provided a more stable intraoperative hemodynamics and analgesia, and
provided less pain scores, longer analgesia duration, and shorter analgesia need in the postoperative period.
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1. Background

Postoperative pain control continues o be an impor-
tant issue in pediatric surgery and it affects the quality
of recovery, family satisfaction, and surgical success. It is
shown that regional anesthesia techniques reduce periop-
erative stress response, provide early extubation after ma-
jor abdominal and thoracic surgery, reduce the number of
the days at intensive care unit and provide early conversion
of gastrointestinal functions (1-5).

Ilioinguinal/iliohypogastric nerve blocks (II/IH) are fre-
quently used for analgesia and anesthesia in surgeries in-
cluding the inguinal region. Applied with success, it is as
efficient as the caudal block (2-6).

II/IH nerve blocks are successfully used in inguinal her-
nia, orchiopexy, and varicocele surgeries because it pro-
vides ipsilateral anesthesia in the inguinal region by be-
ing combined with mild general anesthesia. However, 95%
of these surgeries are performed under general anesthesia
(7). The hypothesis of this study is based on the idea that
without applying general anesthesia, the II / IH block can
provide successful anesthesia management even when it
is administered only with ketamine sedation.

2. Objectives

Thus, the purpose of this study is to investigate the ef-
fect of ilioinguinal/iliohypogastric nerve block supported
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only by ketamine sedation on intraoperative anesthesia
and analgesia.

3. Methods

The study was conducted after the ethics committee
approval was received with resolution no. 09/06 of Erzin-
can University Clinical Trials Ethics Committee (ClinicalTri-
als.gov.ID: NCT02990884) and written informed consents
of the patients’ relatives.

A total of 60 patients aged between 2 and 6 years, who
had to undergo elective lower abdominal surgery, were in-
cluded in the study. The patients who had a psychiatric
disease, a weight of > 40 kg, bleeding disorders, injec-
tions or wound scars in the injection site, known allergies
to local anesthetics, or suffered from cardiac-pulmonary-
neurological diseases, were excluded from the study.

Preoperative management: All patients were brought
with established vascular access from the ward to the op-
erating room and received premedication with 0.1 mg/kg
intravenous midazolam 10 minutes before the operation.
Heart rate (HR), peripheral oxygen saturation (SpO2), and
mean arterial pressure (MAP) were recorded preopera-
tively at the pre-anesthesia room.

Intraoperative management: After anesthesia induc-
tion with 2 mg/kg ketamine (Ketalar, Pfizer, Istanbul,
Turkey) and 0.01 mg/kg atropine (Atropin Sülfat, Osel, Is-
tanbul, Turkey) was applied to all the cases, the patients
were randomly divided into groups by an anesthetist who
was not included in the study. The anesthesiologist who
carried out the study did not know which procedure was
applied to which group. The groups were established as fol-
lows:

Group 1: Group to which ilioinguinal/iliohypogastric
block was applied with 0.4 ml/kg 0.25% bupivacaine (Mar-
caine, AstraZeneca, Istanbul, Turkey) after ketamine at-
ropine induction and in which the anesthesia mainte-
nance was continued only by ketamine.

Group 2: Group to which the laryngeal mask (LMA)
was inserted after ketamine atropine induction, ilioin-
guinal/iliohypogastric block with 0.4 ml/kg 0.25% bupi-
vacaine was applied and in which the anesthesia main-
tenance was continued with sevoflurane (Sevorane Likid,
Abdi İbrahim, Istanbul, Turkey) from 2 MAC and oxygen/air
mixture.

Group 3: Control group: Group to which the laryn-
geal mask (LMA) was inserted after ketamine-atropine in-
duction, in which the anesthesia maintenance was contin-
ued with sevoflurane from 2 MAC and oxygen/air mixture,
no block was applied and postoperative analgesic was pro-
vided by iv paracetamol (Parol, Atabay, Istanbul, Turkey).

In II/IH block application, high-frequency linear
probes were used to identify the target nerves and the
surrounding anatomical formations. It was placed from
the peak point of iliac crest facing umbilicus. This ori-
entation relieved the appearance of the muscular layers
and the nerves on the transversus abdominis plane. After
the ultrasound probe and the aseptic preparation of the
injection site, 22-gauge needle was inserted in-plane. The
needle was forwarded to ilioinguinal and iliohypogastric
nerves. 0.4 ml/kg 0.25% bupivacaine was injected around
the nerves (Figure 1).

Figure 1. Picture of ultrasound guided ilioinguinal/iliohypogastric nerve block

Except for Group 3, all the surgical procedures, during
which the block was applied, were started by the skin in-
cision 20 minutes after the block application. 1 mcg/kg in-
travenous fentanyl was applied during skin incision, when
the child moved or if an increase of 20% and more than
baseline values was observed in heart rate. If the values
did not return to the baseline values within 3 minutes,
this dose was repeated and these patients were excluded
from the study. Anesthesia depth of all the patients was
measured by bispectral index (BIS) and anesthesia man-
agement was performed in such a way to keep this depth
between 60 and 80. This management was performed as
follows; in the ketamine group; 25% of the first ketamine
dose was administered as iv; in the group with sevoflu-
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rane maintenance, sevoflurane concentrations were in-
creased. During the surgery; HR, SpO2, MAP, BIS measure-
ments and sevoflurane amount (ml/hour) were recorded
with 5-minute intervals.

For determination of the amount of anesthetic agent
consumed during the operation, the calculation formula,
specified in the Drager Cato anesthesia device manual and
suggested by the manufacturing company, was used: Con-
sumption of the anesthetic agent (ml/hour) = 3× Fresh gas
flow (L/min) × concentration (%).

Postoperative management: Pain assessments of the
patients, who were taken to the postoperative care unit
(PACU) upon completion of the surgery, were performed
via modified Children’s Hospital of Eastern Ontario Pain
Scale (CHEOPS) and Objective Pain Scale (OPS) as 1 every 30
minutes within the first hour. When CHEOPS ≥ 6 or OPS
≥ 5, rescue analgesia was added with 15 mg/kg dose of IV
paracetamol (8).

When all the patients were taken to the ward, 15 mg/kg
paracetamol was administered to them every 8 hours.

After the patients were taken from the PACU, 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.

Primary purpose of the study was to test our hypoth-
esis that II/IH block reduces the need for intraoperative
anesthesia and increases intraoperative analgesia in chil-
dren who undergo lower abdominal surgery.

Secondary purpose was to investigate the contribution
of intraoperative II/IH block on postoperative analgesia.

Statistical analysis

It was determined in the power analysis performed by
considering that this was a pilot study that a total of 60
patients were required to be included in order to have α
= 0.05 with 85% power.

Normal distribution was assessed by using analysis
of variance, Kolmogorov-Smirnov test, skewness-kurtosis
and histogram. While numerical data were presented as
mean and standard deviation, categorical data were pre-
sented as numbers. Chi-square test was used to compare
categorical data between the groups. In the comparison
of the means between the groups, Mann-Whitney U test
was used for two groups and Kruskal-Wallis test was used
for comparison of three or more groups. In multiple com-
parisons, Tukey’s HSD or non-parametric comparison tests
were used. All the data were analyzed by using Statistical
Package for Social Sciences (SPSS Inc., Chicago, IL) version
20.0 program. In all the analyses, statistical significance
level was accepted as P < 0.05.

4. Results

4.1. Demographic Data

A total of 60 children including 34 boys and 26 girls
were included in the study. Average age of the children was
4± 1.3. There was no difference among the groups in terms
of gender, age, preoperative BIS, HR, MAP, and SpO2 values
(P > 0.05) (Table 1).

4.2. Intraoperative Data

In comparison of intraoperative values among the
groups, a difference was observed between MAP values in
the first 10 minutes after the block application. After 15th
minute, during skin incision and after the beginning of the
surgery, it was observed that heart rates were significantly
different (P < 0.05) (Table 2).

When examining the difference among the groups, it
was determined that there was no difference between the
ketamine + block group and the LMA + block group in
terms of HR and MAP. However, the difference between the
block groups and the group with only sevoflurane main-
tenance was significant (P < 0.05) (Table 3). In general, it
was observed that heart rates were higher and MAP was
lower in the control group with no block and the differ-
ences were statistically significant. In the block groups,
lower heart rates and higher MAP values were seen.

When examining the amount of intraoperative anes-
thetics, the aim of the study; it was determined that the
amount of sevoflurane used, was significantly reduced in
the group supported by ilioinguinal/iliohypogastric block
(Table 2). In addition, no statistically significant difference
was observed between the ketamine + block group and the
LMA + block group in terms of the intraoperative HR and
MAP measurements (Table 3).

4.3. Postoperative Data

As in intraoperative values, the difference among the
groups in terms of postoperative values was significant (P
< 0.05). At all the hours monitored, the heart rates and
MAP were higher in the group with no block however, this
difference was significant in the first 6 hours. After the 6th
hour, the heart rate and MAP were high in the group to
which only sevoflurane was given but it was not statisti-
cally significant (Table 4).

When CHEOPS and OPS values used in the pain as-
sessment were compared, significant differences were ob-
served in the first 60 minutes, at 4th and 6th hours (P <
0.05) (Table 4).

During follow-up, the difference between the rescue
analgesia was also significant (P < 001). In the groups to
which block was applied, 5 - 6 patients needed analgesia
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Table 1. Descriptive Datas

Ketamine + II/IHa Blocka LMA + II/IH Block LMA + Sevorane (Control) Total P

Sex

Boy 11 12 11 34 0.982

Girl 9 8 9 26

Total, N 20 20 20 60

Age, year 4 ± 1.4 3.9 ± 1.6 3.9 ± 1.0 0.164

Preop BIS 85.00 ±4.2 86.30 ± 4.0 87.05 ± 2.9 0.082

Preop HR 114.55 ± 17.8 122.05 ± 15.9 122.05 ± 10.0 0.147

Preop MAP 95.50 ± 15.0 101.10 ± 12.8 103.95 ± 13.0 0.594

Abbreviations: II/IH, ilioinguinal/iliohypogastric; preop BIS, preoperative bispectral index; preop HR, preoperative heart rate; preop MAP, preoperative mean arterial
pressure.
aChi-Square Tests.

Table 2. Intraoperative Hemodynamic Datas

Ketamine + II/IH Block LMA + II/IH Block LMA + Sevorane(Control) Pa

Block 0th minute

Heart rate 117.3 ± 15.6 123.6 ± 13.2 122.5 ± 10.7 0.154

MAP 94.5 ± 14.6 97.6 ± 12.7 82.0 ± 3.8 0.000**

Block 5th minute

Heart rate 121.6 ± 12.0 125.1 ± 11.8 123.2 ± 9.7 0.441

MAP 93.7 ± 10.8 98.6 ± 8.6 84.7 ± 5.9 0.000**

Block 10th minute

Heart rate 114.2 ± 13.8 119.9 ± 12.6 122.7 ± 11.0 0.090**

MAP 92.9 ± 9.9 98.8 ± 5.9 85.8 ± 6.2 0.000**

Block 15th minute

Heart rate 108.6 ± 10.8 114.3 ± 10.3 121.5 ± 9.9 0.001**

MAP 88.8 ± 8.4 93.6 ± 6.8 84.7 ± 5.2 0.003**

Block 20th minute

Heart rate 108.0 ± 11.1 113.5 ± 11.4 121.7 ± 10.1 0.000**

MAP 85.5 ± 8.5 87.7 ± 9.1 82.2 ± 4.4 0.172

Skin incision

Heart rate 106.6 ± 14.3 110.9 ± 13.8 124.3 ± 7.7 0.001**

MAP 90.6 ± 13.2 94.5 ± 15.6 86.4 ± 6.1 0.038**

10th minute

Heart rate 108.8 ± 15.7 113.8 ± 16.6 123.4 ± 7.6 0.003**

MAP 85.3 ± 8.6 87.0 ± 10.0 85.0 ± 2.9 0.593

20th minute

Heart rate 107.5 ± 12.8 111.8 ±13.6 119.7 ± 9.7 0.001**

MAP 88.0 ± 12.5 87.1 ± 12.1 85.3 ± 2.7 0.846

30th minute

Heart rate 105.9 ± 15.2 110.3 ±16.4 120.7 ±10.3 0.001**

MAP 88.6 ± 13.4 85.4 ± 12.1 85.2 ± 5.1 0.660

Sevoflurane, ml/h 0 8 ± 0.3 19 ± 0.3 0.000**

Abbreviation: MAP, mean arterial pressure.
a*One way Anova, ** The mean difference is significant at the 0.05 level.

in the early period; on the other hand, 12 patients in the
group, to which no block was applied, required analgesic.
Nausea and vomiting were observed only in the group with
no block (Table 4).

When examining the differences among the groups, it
was observed that HR, CHEOPS, and OPS values were signif-
icantly higher in the group to which only sevoflurane was
administered, and in the first 6 hour (P < 0.05) (Table 5). It

was observed that the values in both groups to which block
was applied, were similar.

In the first follow-up hour, it was observed that analge-
sia was needed averagely in 6.1 hours in the block group to
which ketamine was applied; 4.7 hours in the block group
to which LMA was applied; and in 2.1 hours in the group not
supported by block (Table 5).

4 Iran J Pediatr. 2018; 28(3):e65146.

http://ijp.tums.pub


Kupeli I and Bicer S

Table 3. Groups Comparisons in Intraoperative Periodsa

Ketamine +
II/IH Block

LMA + II/IH
Block

P LMA +
Sevorane
(Control)

Ketamine +
II/IH Block

P Lma + II/IH
Block

LMA +
Sevorane
(Control)

P

0 minute

Heart rate 117.3 ± 15.6 123.6 ± 13.2 0.161 122.5 ± 10.7 117.3 ± 15.6 0.246 123.6 ± 13.2 122.5 ± 10.7 0.807

MAP 94.5 ± 14.6 97.6 ± 12.7 0.408 82.0 ± 3.8 94.5 ± 14.6 0.001** 97.6 ± 12.7 82.0 ± 3.8 0.000**

5th minute

Heart rate 121.6 ± 12.0 125.1 ± 11.8 0.403 123.2 ± 9.7 121.6 ± 12.0 0.702 125.1 ± 11.8 123.2 ± 9.7 0.649

MAP 93.7 ± 10.8 98.6 ± 8.6 0.087 84.7 ± 5.9 93.7 ± 10.8 0.002** 98.6 ± 8.6 84.7 ± 5.9 0.000**

10th minute

Heart rate 114.2 ± 13.8 119.9 ± 12.6 0.200 122.7 ± 11.0 114.2 ± 13.8 0.055 119.9 ± 12.6 122.7 ± 11.0 0.517

MAP 92.9 ± 9.9 98.8 ± 5.9 0.029** 85.8 ± 6.2 92.9 ± 9.9 0.010** 98.8 ± 5.9 85.8 ± 6.2 0.000**a

15th minute

Heart rate 108.6 ± 10.8 114.3 ± 10.3 0.109 121.5 ± 9.9 108.6 ± 10.8 0.000** 114.3 ± 10.3 121.5 ± 9.9 0.044**

MAP 88.8 ± 8.4 93.6 ± 6.8 0.046** 84.7 ± 5.2 88.8 ± 8.4 0.088 93.6 ± 6.8 84.7 ± 5.2 0.000**

20th minute

Heart rate 108.0 ± 11.1 113.5 ± 11.4 0.138 121.7 ± 10.1 108.0 ± 11.1 0.000** 113.5 ± 11.4 121.7 ± 10.1 0.030**

MAP 85.5 ± 8.5 87.7 ± 9.1 0.416 82.2 ± 4.4 85.5 ± 8.5 0.230 87.7 ± 9.1 82.2 ± 4.4 0.046**

Skin incision

Heart rate 106.6 ± 14.3 110.9 ± 13.8 0.269 124.3 ± 7.7 106.6 ± 14.3 0.000** 110.9 ± 13.8 124.3 ± 7.7 0.001a**

MAP 90.6 ± 13.2 94.5 ± 15.6 0.341 86.4 ± 6.1 90.6 ± 13.2 0.311 94.5 ± 15.6 86.4 ± 6.1 0.041**

10th minute

Heart rate 108.8 ± 15.7 113.8 ± 16.6 0.260 123.4 ± 7.6 108.8 ± 15.7 0.001** 113.8 ± 16.6 123.4 ± 7.6 0.035**

MAP 85.3 ± 8.6 87.0 ± 10.0 0.559 85.0 ± 2.9 85.3 ± 8.6 0.904 87.0 ± 10.0 850 ± 2.9 0.482

20th minute

Heart rate 107.5 ± 12.8 111.8 ± 13.6 0.274 119.7 ± 9.7 107.5 ± 12.8 0.002** 111.8 ± 13.6 119.7 ± 9.7 0.045**

MAP 88.0 ± 12.5 87.1 ± 12.1 0.793 85.3 ± 2.7 88.0 ± 12.5 0.440 87.1 ± 12.1 85.3 ± 2.7 0.610

30th minute

Heart rate 105.9 ± 15.2 110.3 ± 16.4 0.334 120.7 ± 10.3 105.9 ± 15.2 0.002** 110.3 ± 16.4 120.7 ± 10.3 0.024**

MAP 88.6 ± 13.4 85.4 ± 12.1 0.394 85.2 ± 5.1 88.6 ± 13.4 0.365 85.4 ± 12.1 85.2 ± 5.1 0.957

Abbreviation: MAP, mean arterial pressure.
a*Multiple Comparison, **The mean difference is significant at the 0.05 level.

5. Discussion

In this study, it was determined that II/IH block added
to general anesthesia or sedation in pediatric lower ab-
dominal surgery decreased the need of intraoperative
anesthesia, provided a more stable intraoperative hemody-
namics by reducing the heart rate and increasing the mean
arterial pressure, and also increased both intraoperative
and postoperative analgesia periods.

Regional anesthesia and analgesia techniques are fre-
quently used in pediatric surgery practices in order to pro-
vide pain control. These methods reduce the need for par-
enteral opioids, enhance the quality of postoperative pain
control, and increase patient and family satisfaction. Il-
ioinguinal/iliohypogastric nerve block is among the most
frequently used ones and has been shown to be as effective
as caudal block in inguinal hernia repairs (2-5). It is known
that regional anesthesia reduces peri-operative stress re-
sponse (8). Alsadek et al. showed that MAP and HR val-
ues were higher in the control group (9). In this study, in
parallel, a more stable hemodynamics and reduced stress

response to surgical stimulation were observed in both
methods to which II/IH block was applied. Higher heart
rates, lower MAP, and increased response to surgical stim-
ulation were observed in the group which was not sup-
ported by block but only sevoflurane was applied to. In the
study by Kim et al. it was specified that the caudal block
added to general anesthesia reduced the use of intraopera-
tive sevoflurane but this difference was not significant (10).
In the present study, amount of sevoflurane used was ob-
served as 2 times higher in the group to which no II/IOH
block was added and this difference was statistically signif-
icant.

In our opinion, the lack of difference between the ke-
tamine + II/IH block group and LMA+ sevoflurane + II/IH
block group in terms of intraoperative hemodynamics
indicated that ketamine-supported II/IH block anesthesia
can be used alone as a successful anesthetic technique in
pediatric lower abdominal surgery. However, more exten-
sive studies are required in this issue.

Today, there is no ideal method to identify and mea-
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Table 4. Postoperative Datas

Ketamine + II/IH Block LMA + II/IH Block LMA + Sevorane (Control) Pa

PACU 0 minute

Heart rate 106.7 ± 16.9 111.1 ± 17.5 122.2 ± 14.6 0.006**

MAP 85.3 ± 11.5 79.0 ± 10.8 89.6 ± 4.3 0.042**

CHEOPS 1.1 ± 0.4 0.7 ± 0.5 3.9 ± 2.2 0.000**

OPS 0.10 ± 0.3 0.1 ± 0.4 3.8 ± 2.4 0.000**

PACU 30th minute

Heart rate 109.3 ± 13.2 113.3 ± 15.1 122.7 ± 11.3 0.005**

MAP 85.5 ± 13.9 84.5 ± 10.7 87.5 ± 6.1 0.458

CHEOPS 0.8 ± 0.5 0.8 ± 0.7 3.8 ± 1.4 0.000**

OPS 0.5 ± 1.0 0.7 ± 1.0 3.7 ± 1.4 0.000**

PACU 60th minute

Heart rate 110.7 ± 14.4 113.3 ± 15.6 121.4 ± 11.1 0.030**

MAP 87.3 ± 10.6 88.3 ± 8.5 87.2 ± 6.2 0.334

CHEOPS 1.6 ± 1.2 1.7 ± 1.2 3.2 ± 1.0 0.000**

OPS 1.8 ± 1.8 2.3 ± 1.7 3.4 ± 1.5 0.031**

PACU 2nd hour

Heart rate 107.6 ± 15.3 115.7 ± 14.8 121.9 ± 9.8 0.006**

MAP 86.6 ± 11.7 85.3 ± 6.8 86.4 ± 7.1 0.777

CHEOPS 2.3 ± 2.6 2.7 ± 2.5 3.9 ± 1.9 0.178

OPS 2.2 ± 2.7 3.1 ± 2.5 3.7 ± 2.2 0.407

PACU 3rd hour

Heart rate 107.9 ± 14.9 114.4 ± 15.4 118.9 ± 9.9 0.022**

MAP 86.4 ± 10.6 85.4 ± 7.0 85.7 ± 4.4 0.682

CHEOPS 1.7 ± 1.8 2.6 ± 1.9 2.5 ± 1.2 0.411

OPS 1.8 ± 1.8 2.6 ± 2.0 2.1 ± 1.2 0.553

PACU 4th hour

Heart rate 107.5 ± 13.3 112.7 ± 15.5 120.6 ± 8.7 0.004**

MAP 84.3 ± 10.3 83.5 ± 6.3 86.2 ± 5.5 0.706

CHEOPS 0.95 ± 0.9 1.7 ± 1.0 2.5 ± 1.2 0.000**

OPS 1.3 ± 1.2 2.0 ± 1.1 2.9 ± 1.6 0.005**

PACU 6th hour

Heart rate 108.6 ± 15.2 115.6 ± 15.9 123.6 ± 12.2 0.009**

MAP 87.3 ± 9.8 86.1 ± 6.7 89.9 ± 4.5 0.261

CHEOPS 1.7 ± 1.5 2.5 ± 2.1 3.6 ± 1.9 0.022**

OPS 1.4 ± 1.8 2.2 ± 1.5 4.0 ± 2.5 0.001**

PACU 8th hour

Heart rate 110.4 ± 17.0 115.8 ± 17.2 122.5 ± 12.6 0.071

MAP 91.0 ± 9.9 85.3 ± 8.6 87.7 ± 5.3 0.326

CHEOPS 3.9 ± 1.3 4.1 ± 1.2 3.6 ± 0.9 0.714

OPS 4.0 ± 1.3 3.8 ± 1.1 3.6 ± 0.8 0.945

PACU 12th hour

Heart rate 109.5 ± 17.2 114.6 ± 17.0 119.6 ± 9.9 0.274

MAP 84.4 ± 11.2 81.5 ± 8.5 85.3 ± 4.8 0.078

CHEOPS 2.2 ± 2.0 1.7 ± 0.9 2.4 ± 0.5 0.252

OPS 2.2 ± 2.1 1.7 ± 1.5 2.4 ± 0.5 0.297

Analgesia 6.1 ± 3.5 4.7 ± 2.0 2.1 ± 1.7 0.000**

Rescue analgesia 6/20 5/20 12/20 0.034**

Nausea and vomiting 0/ 20 0/20 8/20 0.000**

Abbreviations: CHEOPs, modified children’s hospital of eastern Ontario pain scale; MAP, mean arterial pressure; OPS, objective pain scale.
a*One way Anova, ** The mean difference is significant at the 0.05 level.

sure pain in a valid and objective manner in pediatric age
group, however there are different ideas suggested in this
subject. Various scales are used to assess pain in children.

The most popular ones among them are CHEOPS and OPS.
In the present study, it was tried to increase the validity of
the assessment using both pain scales.
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Table 5. Groups Comparisons in Postoperative Periodsa

Ketamine +
II/IH Block

LMA + II/IH
Block

P LMA +
Sevorane
(Control)

Ketamine +
II/IH Block

P LMA + II/IH
Block

LMA +
sevorane
(Control)

P

PACU 0 minute

Heart rate 106.7 ± 16.9 111.1 ± 17.5 0.401 122.2 ± 14.6 106.7 ± 16.9 0.004** 111.1 ± 17.5 122.2 ± 14.6 0.039**

MAP 85.3 ± 11.5 79.0 ± 10.8 0.072 89.6 ± 4.3 85.3 ± 11.5 0.220 79.0 ± 10.8 89.6 ± 4.3 0.003**

CHEOPS 1.1 ± 0.4 0.7 ± 0.5 0.338 3.9 ± 2.2 1.1 ± 0.4 0.000** 0.7 ± 0.5 3.9 ± 2.2 0.000**

OPS 0.1 ± 0.3 0.1 ± 0.4 0.999 3.8 ± 2.4 0.10 ± 0.3 0.000** 0.1 ± 0.4 3.8 ± 2.4 0.000**

PACU 30th minute

Heart rate 109.3 ± 13.2 113.3 ± 15.1 0.359 122.7 ± 11.3 109.3 ± 13.2 0.002** 113.3 ± 15.1 122.7 ± 11.3 0.030**

CHEOPS 0.8 ± 0.5 0.8 ± 0.7 0.999 3.8 ± 1.4 0.8 ± 0.5 0.000** 0.8 ± 0.7 3.8 ± 1.4 0.000**

OPS 0.5 ± 1.0 0.7 ± 1.0 0.569 3.7 ± 1.4 0.5 ± 1.0 0.000** 0.7 ± 1.0 3.7 ± 1.4 0.000**

PACU 60th minute

Heart rate 110.7 ± 14.4 113.3 ± 15.6 0.545 121.4 ± 11.1 110.7 ± 14.4 0.016** 113.3 ± 15.6 121.4 ± 11.1 0.068

CHEOPS 1.6 ± 1.2 1.7 ± 1.2 0.795 3.2 ± 1.0 1.6 ± 1.2 0.000** 1.7 ± 1.2 3.2 ± 1.0 0.000**

OPS 1.8 ± 1.8 2.3 ± 1.7 0.420 3.4 ± 1.5 1.8 ± 1.8 0.006** 2.3 ± 1.7 3.4 ± 1.5 0.051

PACU 2nd hour

Heart rate 107.6 ± 15.3 115.7 ± 14.8 0.061 121.9 ± 9.8 107.6 ± 15.3 0.001** 115.7 ± 14.8 121.9 ± 9.8 0.148

PACU 3rd hour

Heart rate 107.9 ± 14.9 114.4 ± 15.4 0.133 118.9 ± 9.9 107.9 ± 14.9 0.012** 114.4 ± 15.4 118.9 ± 9.9 0.297

PACU 4th hour

Heart rate 107.5 ± 13.3 112.7 ± 15.5 0.202 120.6 ± 8.7 107.5 ± 13.3 0.002** 112.7 ± 15.5 120.6 ± 8.7 0.056

CHEOPS 0.95 ± 0.9 1.7 ± 1.0 0.021** 2.5 1.2 0.95 ± 0.9 0.000** 1.7 ± 1.0 2.5 ± 1.2 0.021**

OPS 1.3 ± 1.2 2.0 ± 1.1 0.086 2.9 ± 1.6 1.3 ± 1.2 0.000** 2.0 ± 1.1 2.9 ± 1.6 0.038**

PACU 6th hour

Heart rate 108.6 ± 15.2 115.6 ± 15.9 0.141 123.6 ± 12.2 108.6 ± 15.2 0.002** 115.6 ± 15.9 123.6 ± 12.2 0.091

CHEOPS 1.7 ± 1.5 2.5 ± 2.1 0.152 3.6 ± 1.9 1.7 ± 1.5 0.001** 2.5 ± 2.1 3.6 ± 1.9 0.065

OPS 1.4 ± 1.8 2.2 ± 1.5 0.239 4.0 ± 2.5 1.4 ± 1.8 0.002** 2.2 ± 1.5 4.0 ± 2.5 0.004**

Analgesia 6.1 ± 3.5 4.7 ± 2.0 0.125 2.1 ± 1.7 6.1 ± 3.5 0.000** 4.7 ± 2.0 2.1 ± 1.7 0.005**

Rescue analgesia 6/20 5/20 0.738 12/20 6/20 0.047** 5/20 12/20 0.021**

Nausea and
vomiting

0/ 20 0/20 0.999 8/20 0/ 20 0.000** 0/20 8/20 0.000**

Abbreviations: CHEOPS, modified children’s hospital of eastern Ontario pain scale; MAP, mean arterial pressure; OPS, objective pain scale.
a*One way Anova, ** The mean difference is significant at the 0.05 level.

In all anesthesia methods, to which II/IH was added,
(general anesthesia/regional anesthesia/sedation), better
and effective postoperative analgesia, lower pain scores
and longer painlessness period were observed in the group
to which the block was applied (6, 11-14). Parallel to the liter-
ature, in the present study, the longest analgesia duration
was observed in the ketamine-supported II/IH block group
and this period was determined as 6.1 ± 3.5 hours. Simi-
larly, the duration of analgesia in the LMA + sevoflurane
+ II/IH block group was significantly higher compared to
the group treated only with sevoflurane. Pain scores were
lower in both block groups and HR and MAP were higher in
the group with no block, and analgesic need and nausea-
vomiting rate were higher in the group without block.

5.1. Conclusion

In this study, it was determined that II/IH block added
to general anesthesia or sedation in pediatric lower ab-
dominal surgery reduced the need for intraoperative anes-

thesia, provided a more stable intraoperative hemody-
namics and analgesia, and provided less pain scores,
longer analgesia duration and less analgesia need in the
postoperative period. Also, it was observed that it caused
a better PACU process and less nausea and vomiting. It
is thought that ketamine-supported II/IH block anesthesia
can be used alone as a successful anesthetic technique in
pediatric lower abdominal surgery.
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