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Abstract

Background: Both transversus abdominis plane (TAP)
block and ilioinguinal-iliohypogastric (IIN/IHN) blocks are
used regularly, under ultrasound (USG) guidance for reliving
postoperative pain in patients planned for inguinal hernia
surgery.

Aimof Study: Was to compare post-operative analgesic
efficacy of USG guided TAP Vs. IIN/IHN block in adults
scheduled for inguinal hernia surgery.

Patients and Methods: Seventy male patients aged 18 to
50 with American Society of Anesthesiologists grade | and
Il wereinvolved. After end of surgery, patientsin Group |
received USG guided unilateral TAP block using 20mL bupi-
vacaine 0. 5% and those in Group |1 received IIN/IHN block
using 20mL bupivacaine 0.5%, intravenous (1) morphine
was used as a rescue anal gesic postoperatively. Assessment
of postoperative pain was the primary outcome, total analgesic
consumption in the first 24h, first time of analgesic request,
post-operative hemodynamics and any complications related
to technique or to rescue analgesia were also recorded.

Results: Comparison of the median values of NRS at rest
and at movement among the studied groups revealed that
there was a significant increase in its values in group |
compared to group |1 at 2 and 4 hours post-operatively, time
to first analgesic request was statistically prolonged in group
11 than group | with the median time of 8 and 4 hours postop-
eratively respectively. Morphine consumption which was
statistically reduced in group Il in comparison with group |
with the median value of 6mg and 9mg respectively. Significant
hemodynamic stabilization (mean arterial blood pressure and
heart rate) was recorded with TAP group compared with [1/1H
group. Neither complications due to the block (as hematoma
and local anesthetic toxicity) nor due to the rescue morphine
analgesia (as respiratory depression nausea and vomiting)
occurred in both groups.

Conclusions: Ultrasound guided transversus abdominis
plane (TAP) block reduces the postoperative pain and analgesic
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consumption compared to ultrasound guided ilioinguinal and
iliohypogastric nerve (IL/IH) block in patients undergoing
inguinal herniarepair.

Key Words: Transverus abdominis plane block — Bupivacaine
- Inguinal hernia surgery.

Introduction

DESPITE improvements in patient care, data
suggest that postoperative pain is not managed
correctly and many patients still experience pain
after surgery [1,2].

Inguinal herniarepair, afrequently performed
surgical technique [3], is accompanied by around
60% incidence of moderate to severe postoperative
pain [4] . It isalso linked with a 0-54% incidence
of chronic pain, particularly in patients suffering
from significant preoperative and instant postop-
erative pain [5].

Regional nerve block procedures propose a
great degree of post-operative pain relief thus
helping early ambulation and discharge.

The transversus abdominis plane (TAP) block
isasole, quickly rising regional anesthesic tech-
nique that give analgesia to the parietal peritoneum
as well as the skin and muscles of the anterior
abdominal wall following abdominal surgery. It
has become progressively popular worldwide be-
cause of itsrelative ease and efficiency [6].

On the other hand, iliohypogastric/ilioinguinal
nerve block (IH/IN) is mainly used for inguinal
herniorrhaphy in addition to procedures such as
orchiopexy, hydrocelectomy, cesarean section,
circumcision, varicocelectomy alone or in combi-
nation with other blocks such as genitofemoral
nerve block [3].
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The efficacy of TAP and IIN/IHN blocks for
post-operative pain following inguinal hernia sur-
geries has previously been compared by afew
authors, but the results are conflicting [7.9].

Aim and objectives:

The aim of this study was to compare the anal-
gesic efficacy of Ultrasound-guided ilio-inguinal
and ilio-hypo gastric (11/1H) nerve block with
Ultrasound-guided transversus abdominis plane
(TAP) in adult patients planned for elective unilat-
eral inguinal herniarepair.

Patients and M ethods

This prospective randomized blind study was
conducted in Tanta University Hospitals, on 80
male patients aged from 18 to 50 years, ASA class
I-11 assigned for inguinal herniarepair for six
months started at June 2017 after approval from
ethical committee of Tanta University with approval
code 31627/06/17. A written informed consent had
been obtained from all patients. Every patient
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received an explanation for the purpose of the
study and had a secret code number to ensure
privacy of the participants and confidentiality of
the data, and research results only used for scientific
purposes. Patients with known allergy to local
anesthetics or history of opioid or analgesic intake
48 hours before surgery were excluded.

Patients were randomly allocated with computer
generated random numbers and closed envelops
into two equal groups 35 patients for each: Group
I: llio-inguinal and ilio-hypo gastric (11/IH): Patients
of this group underwent ultrasound-guided ilio-
inguinal and ilio-hypo gastric (11/IH) nerve block
after the end of surgery with 20ml of 0.5% bupi-
vacaine and Group I1: Transversus abdominis plane
(TAP): Patients of this group underwent uultra-
sound-guided transversus abdominis plane (TAP)
block after the end of surgery with 20ml of 0.5%
bupivacaine. The measurements were taken by
another anesthetist who has no subsequent involve-
ment in the study.

Enrollment Assessed for eligibility (n=80)

Excluded (n=10)

» Not meeting inclusion criteria (n=6)
Age over 50 years (n=3)
UN cooperative patients (n=2)
Tramadol addict (n=1)

* Declined to participate (n=4)

\d

v

Randomized (n=70)

Allocation

\ 4

Group | (11/IH) (n=35)
» Underwent ultrasound guided (11/1H)
nerve block with 20 ml bupivicaine 0.5

A 4

Group Il TAP (n=35)
« Underwent ultrasound guided TAP block
with 20 ml bupivicaine 0.5

Follow-up

v

All patients were followed-up (n=35)
* No drop out

v

All patients were followed-up (n=35)
* No drop out

Analysis

All patients were analysed (n=35)
» No excluded cases

Fig. (1): Patient flowchart summarizing enrollment

All patients were analysed (n=35)
* No excluded cases

, location, follow-up and analysis in the study protocol.
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In group I: After the end of surgery, while the
patient was anesthetized under compl ete aseptic
technique, the linear 12 MHz probe of ultrasound
machine (Philips CX50) was placed just medial
and dlightly cephalic to the upper aspect of the
anterior superior iliac spine, the 22G spinal needle
was advanced using an out-of -plane technique,
placing the needle tip 1 cm caudal to the probe
surface and 1 cm deep to allow for optimal needle
tip visibility. Advancement of the needle was con-
tinued until a specific 'tenting' of the boundary
between the internal oblique and transversus ab-
dominis musclesin this level the two nerves were
detected and small vessels were seen near to them.
The needle was then further advanced deep to this
boundary (usually associated with a sensation of
'givepop'). At this point 20ml of bupivacaine 0.5%
was injected.

In group I1: After the end of surgery, while the
patient was anesthetized under compl ete aseptic
the linear 12MHz probe ultrasound machine
(Philips CX50) was placed in the mid-axillary line
just abovetheiliac crest in atransverse plane to
the lateral abdominal wall. The three muscle layers
were observed (external obligue muscle, internal
obligue muscle and transverses abdominis muscle.
The 22G spinal needle was advanced immediately
anterior to the probe using in-plane needle-probe
orientation and advanced posteriorly until the
needle was observed to penetrate the interface
between the internal oblique and transverses ab-
dominis muscles. Thereafter, 20ml of bupivacaine
0.5% was injected.

After the termination of the surgery, all patients
were monitored for 24 hours, and there was no
drop out.

Measurements. Assessment of postoperative
pain (as primary outcome): Pain intensity was
measured and documented by numerical rating
scale (NRS) in the postoperative period at rest
(NRS -R) and at movement (NRS -M), and was
recorded at 30 minutes after recovery and 2 nd,
4th, gth, 12th, 18th and 24th hours post operatively.
If the NRS value is >3 the patient was given rescue
analgesiain the form of 2mg morphine 1V bolus
if the body weight <60 Kg, or 3mg morphine .V
bolusif the body weight >60K g with 10 minutes
lock-out interval till the NRS valuewas <3 [9].
Thefirst time when the patient needs rescue anal-
gesic and, the total amount of morphinein the first

24 hours were recorded. Hemo-dynamic mon-
itoring including heart rate and mean arterial blood
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pressure before induction (ﬁpﬁse-l i rﬁ\éal ue), 30
minutes after recovery, 2nd, 1 8th and
24th hours postoperatlvely Any compllcatlons
associated with the technique or to morphine e.g.
respiratory depression, nausea, vomiting was re-
corded.

The sample size was calculated using epi-info
software computer program created by center of
disease prevention and control Atlanta, USA, WHO,
Geneva, version 2002. The primary outcome was
NRS at rest and movement. It was found that at
least.

35 patients in each group were necessary to
find significant difference of 30% in the NRS
between the two groups. Group to group ratio 1:
1, with 80% power of the study and cut off statis-
tical significance of 0.05%.

Results

There was no statistical significant difference
between the two groups as regard to the demo-
graphic data; age, ASA and weight, (p-values>0.05)
(Table1).

There was statistically significant increase in
NRS at rest and movement in group | compared
to group Il a 2 and 4 hrs postoperatively respec-
tively with (p<0.001) indicating adequate analgesia
ingroup Il (p>0.05) (Figs. 1,2).

Morphine consumption during the first 24 hours
ranged from 6-10mg and 3-9mg with median values
of 9and 6mg in group | and Il respectively. There
was statistically significant decrease in morphine
consumption in group Il in comparison with group
| (p<0.05) (Table 2).

The median value of first time of analgesic
request was 4 hours and ranged from 2-8 hoursin
group | which was statistically lower than the other
group with the median of 8 hours and ranged from
4 to 8 hours with p-value <0.05 (Table 3).

There was statistically significant increase of
mean arterial blood pressure (MAP) and heart rate
(HR) ingroup | at 2 and 4 hours at the postoperative
period in comparison with group Il (Figs. 3,4).

There was no significant difference in the inci-
dence of complications (nausea, vomiting, respira-
tory depression, hematoma and local anesthetic
toxicity) in group | compared with group I1.
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Table (1): Demographic data of the patients in the two studied Table (2): Total rescue analgesic consumption (mg).
groups.
Group | Group 11
Group | Group I p- (n=39) (n=35)
n=35) (IL/IH n=35) (TAP value
(n=35) (IL/IH) ~ (n=35) (TAP) Medion
Age (years): IQR 8(9, 10) 6(6,9)
Range 25-46 24-47 0.084 p-value 0.01*
Mean * SD 35+6.94 33+6.11 * Denote significant change (p<0.05).
Weight (Kg):
Range 75-95 78-91 0.86 Table (3): Time of first analgesic requirement (hour).
Mean + SD 87+5.74 84+6.31
Group | Group 11
ASA . (n=35) (n=35)
I 27 (77%) 28 (80%) 0.77 i
Median:
Il 8 (23%) 7 (20%) IOR 4(2,8) 8 (4, 8)
p-value 0.01*
4 * Denote significant change (p<0.05).
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Fig. (2): Comparison of NRS changes at movement in two
groups. Fig. (4): Comparison of heart rate changes in two groups.
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Discussion

Inguinal herniarepair induces parital pain de-
pending on IL/IH distribution, [8] which differsin
place with many branches of the nerves at the level
of theiliac crest [10] . The site of penetration of the
two nerves toward the abdomina wall muscles
also varies, so that the more proximal the nerves
are blocked, the more effective the block could be
[11].

Asregard the post-operative pain; comparison
between the two groups showed that there was a
significant difference in the Numerical Rating
Score with pain began earlier and there were sig-
nificant increasesin itsvaluein group IL/IH com-
pared to TAP group. In agreement with our study:
Carney et al., [12] conducted a study on patients
undergoing total abdominal hysterectomy and
compared blind TAP with control group and found
that, the VAS was low in TAP group than in the
control group at 4, 6, 12, 24, and 36hr postopera-
tively. However in their study the median values
of the VAS score were low for alonger time than
in the present study and this can be attributed to
the use of different local anesthetic in the form of
ropivacaine.

0.75% also they used basic analgesiain the
form of paracetamol 1gm/6 hours and rectal di-
clofenac 100mg/16 hours on admission to PACU.
Also, Aveline et al., [8] compared ultrasound-guided
transverses abdominis plane block with blind 11/1H
nerve blocks for day careinguinal herniarepair
on 273 patients, and reported that the TAP block
patients expressed significantly less pain at rest
on VAS scores at 4, 12, and 24h postoperatively.
however, the longer duration of analgesia compared
to the present study may be related to the basic
analgesia given to all patientsin the form of com-
bination of paracetamol 1gm/6 hours and ketopro-
fen 150mg/12 hours postoperatively. Moreover,
Bhattacharjee et al., [13] compared bilateral pre
incisional TAP block with bupivacaine, 0.25%
(0.5ml/kg body weight on each side) with TAP
block with normal saline only (control group) on
90 adult female patients ASA | or |1, and revealed
that immediate postoperative VAS (rest and move-
ment) was lower in TAP group than the control
group. Also, Venkatraman et al., [6] carried out a
study comparing ultra sound guided TAP with
ropivacaine (group TAP) versus TAP with normal
saline (control group) in patients undergoing in-
guinal herniarepair under spinal anesthesia and
found that the VAS score was significantly lessin
TAP group at 4, 6, and 12 hours postoperatively
compared to control group. Conflicting with our
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resultsisthe study of Petersen et a., [7] who studied
the analgesic effect of ultrasound guided TAP block
versus IL/IH block plus wound infiltration in in-
guinal herniarepair. They demonstrated that their
patients didn't benefit from the procedures in either
group which didn't reduce the post-operative pain
compared to placebo. This may be attributed to
the use of basic analgesic regimen in the form of
paracetamol 1 gm and ibuprofen 400mg every 6
hours, initiated 30min before surgery which may
mask the analgesic outcome of the blocks. Also
they didn't asses the pain from 8 to 9 hours post-
operatively and so thereisalimited information
on any differences among the groups during this
period.

Also, Mohamed et al., [14] compared ultrasound-
guided ilioinguinal/iliohypogastric ( IL/IH) nerve
block versus ultrasound guided TAP block for
pediatric inguinal herniarepair on 50 pediatric
patients and reported that pain scorein IL/IH group
was less than pain scorein TAP group. The dis-
crepancy between their study and our findings may
be due to the fact that pediatric herniotomy proce-
dures are done with minimal incision without
placing a mesh whereas adult patients require
extensive dissection and tissue trauma along with
mesh placement.

Moreover, Kamal et al., [15] compared ultra
sound guided TAP with ultra sound guided IL/IH
ininguinal herniarepair using ropivacaine 0.75%
on 60 adult patients and found that IL/IH group is
superior to TAP group in postoperative pain as
VAS score was higher in group TAP at 2hr, 4hr,
6hr, 8hr. The discrepancy between our findings
and this study may be related to the technique of
the block of ilioinguinal and iliohypogastric as
they didn't visualize the nerve he only visualize
the plane between internal oblique and transversus
abdominis which is considered one of the types of
TAP.

Asregard total dose of analgesic requirement;
our results showed that the median value of total
dose of analgesic consumption (morphine) in TAP
group was significantly reduced compared with
IL/IH group. Our findings were in accordance with
the results of Carney J. [12] and Venkatraman et
a,(6) who reported that the total dose of analgesic
requirements was reduced in TAP group than con-
trol group. Also Avelineet al., [8] found that 1.V
morphine titration doses in the PACU were low
and comparable in the IL/IH and TAP groups,
respectively. However, patientsin the TAP group
required less oral morphine tablets during the first
two post-operative days. Similarly Pratheeba et
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al., [16] concluded that the total dose of rescue
analgesia were significantly lower in TAP group
compared with wound site infiltration. On the
contrary, Mohamed et a., [14] concluded that the
number of patients who required rescue analgesia
was lower in IL/IH group compared with TAP
group and this can be explained by the difference
in age and in the technique of operation. Also
Bhatiaet d., [17] in their study found that the
median of the total consumption of rescue analgesia
in the first 24 hours were comparabl e between the
medial TAP and IH/IH groups. This may be due
to the difference approach of the TAP block; also
their patients received basic analgesic in the form
of paracetamol 1gm/6 hours with the first dose
given at the end of the surgery.

Asregard first time of analgesic request; our
result reported extended time of first analgesic
request in TAP group than in IL/IH group. In
agreement with our results Carney J. [12] found
that the first analgesic request was extended in
TAP group than in control group. Also, Bhattach-
arjee S. [13] reported that the time of first analgesic
reguest was longer in TAP group 290min (4.8 hrs.)
than in control group 16min (0.26 hr). Moreover,
Venkatraman et al., [6] reported that the time of
the first analgesic request in TAP group was 439.5
min (about 7.3 hours) which was the same time as
that of TAP group in the present study. Furthermore,
Sujathaet a., [18] compared U-S guided TAP versus
US-guided IL/IH plus wound infiltration in inguinal
herniarepair and showed extended time of 1
analgesic request in TAP group than IL/IH plus
wound infiltration group. Also Pratheeba et al .,
[16] reported that patients who underwent TAP
block took significantly longer time (6hr) to request
for the first rescue analgesic compared with wound
siteinfiltration (4hr). While, in the study of Bhatia
et al., [17] the time of the first analgesic request
was prolonged in medial TAP group compared to
IL/IH group athough not statistically significant.
Differs from our study Mohamed et al., [14] con-
cluded that the average time to first rescue analgesia
was longer and the duration of analgesiawas more
stablein IL/IH group compared with TAP group.
This difference can be explained by variation of
age and technique of operation in their study.

Asregard hemodynamics; in our study; com-
parison of the mean value of HR and MAP showed
stable hemodynamics in both groups with signifi-
cant decrease in TAP group compared with IL/IH
group at 2hr and 4hr post operatively which was
within the physiological range. In agreement with
our results Bhattacharjee et ., [13] reported that
there was a significant decrease in intraoperative

hemodynamicsin TAP group than in control group.
In contrast to our results Sujatha et al., [18] found
that there was no difference between TAP group
and IL/IH group, this can be explained by addition
of local wound infiltration with IL/IH block.

During our study, complications due to the
technigue as hematoma or local anesthetic toxicity
did not occur. Also complication due to rescue
analgesia as postoperative nausea and vomiting,
sedation or respiratory depression did not occur.
Thiswas in accordance with the result of Aveline
etal., [, Petersenet a., [7], Bhattacharjee et d.,
[13], Htun et al., [19], Venkatraman et al., [6] and
Bhatiaet a., [17].

Conclusions:

Ultrasound guided transversus abdominis plane
(TAP) block reduces the postoperative pain and
analgesic consumption compared to ultrasound
guided ilioinguinal and iliohypogastric nerve
(IL/IH) block in patients undergoing inguinal hernia
repair.
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