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Background: Intramuscular (IM) pethidine injection is used as pre-analgesia (pre-medication) in hernia repair under local
anaesthesia in some district hospitals. We evaluated the relevance of this practice in a facility based study at one of the district
hospitals in Ghana.

Method: One hundred and twenty patients above 10 years of age with a mean age of approximately 49 years diagnosed as
having inguinal hernias of different sizes were recruited into the study. Each group of 60 patients was randomly selected. A
maximum of 50 ml 1% lignocaine plus 2 ml (100 mg) of pethidine was used in group A and 50 ml 1% lignocaine plus 2 ml
of sterile water in group B. A score ranging from 0 to 3 was assigned at the end of each surgery depending on the degree of
pain experienced.

Results: 33.3%, 33.3%, 21.7% and 11.7% of patients in group A scored 0, 1, 2, and 3 respectively in pain perception while
26.7%, 33.3%, 25% and 15.0% were the scores in group B. None of the patients in group B experienced an adverse effect
to any of the agents used. 2% and 5% in group A experienced nausea and generalized pruritus respectively. Post-operation
condition was satisfactory and all patients were discharged the same day.

Discussions and Conclusion: There was no significant difference in pain perception when IM pethidine is combined with
local infiltration compared with local infiltration plus sterile water for herniorrhaphy. Good and adequate local infiltration is
enough for the repair of simple hernias as the addition of pethidine does not give any significant analgesia but increases the

chance of patient developing complications.
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Hernias are one of the most common surgical cases seen at
the outpatient departments (OPDs) of district hospitals in
Ghana and constitute at least 24% of all surgeries carried out
at a typical district hospital.! Spinal and general anaesthesia
are associated with more complications and relatively long
hospitalization after surgery.? Local anaesthesia is relatively
economical, associated with few complications and patient
can be discharged the same day after surgery.

Clinics and hospitals with few beds have found local
anaesthesia ideal for herniorrhaphy and the same can be said
for those without trained anaesthetist. It is however important
to monitor the vital signs intraoperatively and with adrenaline
handy in case of anaphylaxis.

Pethidine is used for treatment of moderate to severe pain
and delivered as a hydrochloride salt in tablets, as a syrup or
by intramuscular, subcutaneous or intravenous injection.>*?
Some surgeons prefer to add IM pethidine as an adjunct to

local infiltration for hernia repair. It is anticipated that the
addition of pethidine improves the anaesthetic effect desired
by the surgeon due to its strong analgesic and sedating
properties.

Elhakim et al® found out that inclusion of low dose pethidine
in lidocaine (lignocaine) for tonsillar infiltration improves
pain relief following tonsillectomy in children. Pethidine
exerts a local anaesthetic effect on peripheral nerves in vivo.**
Although this assertion was corroborated by Nikandish et al,
it does not affect the dynamic pain state in the first 24 hours
after tonsillectomy.’

A search prior to carrying out this study indicated that
there had been no publication on IM pethidine use to
improve the anaesthetic effect produced by local infiltration
with lignocaine for hernia repair. This study was therefore
carried out in order to establish if this addition improves the
anaesthetic effect during hernia repair or not.
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Materials and methods

All patients requiring hernia repair between January 2012
and December 2012 at the Tain district hospital were enrolled
in to this study following an individual informed consenting
process. All patients were given study identities with the
numbers provided serially; the order based on the dates they
were booked for surgery. The patients registered with odd
numbers were randomised into group A while those registered
with even numbers were randomized into group B. Basic
demographic information of each patient was recorded in
study files.

The standard practice in hernia repair under local
anaesthesia is local infiltration only. Although we were
evaluating whether pethidine improves the anaesthetic effect,
the IM sterile water was meant to blind the patients in group B
so that they feel equally treated as group A.

Each patient was prepared as for an elective surgery and the
differentiating factor was that those in group A were treated
with 2 ml (100 mg) pethidine while those in group B were
treated with 2 ml sterile water, both intramuscularly prior to
making the groin incision. A maximum of 50 ml of 1% plain
lidocaine was infiltrated in the following fashion:®
1. Subdermal infiltration: Approximately 5 ml of 1% plain

lidocaine was infiltrated along the line of the incision
using a 2 inch 25 gauge needle inserted into the subdermic
tissue parallel with the surface of the skin. Infiltration
continues as the needle advances.

2. Intradermal injection: The needle previously inserted
into the subdermal plane was slowly withdrawn until the
tip of the needle reaches the intradermal level. Without
extracting the needle completely a wheal was formed by
slowly injecting about 3 ml of lidocaine.

3. Deep subcutaneous injection: 10 ml of 1% lidocaine was
injected deep into the subcutaneous adipose tissue by
vertical insertion of the needle 2 cm apart.

4. Subfascial infiltration: Approximately 8-10 ml of 1%
lidocaine was injected immediately underneath the
aponeurosis of the external oblique through a window
created in the subcutaneous adipose tissue at the lateral
corner of the incision.

5. Pubic tubercle and hernia sac injection: About 3 ml of 1%
lidocaine was infiltrated at the level of the pubic tubercle
around the neck and inside the indirect hernia sac.

The surgery was then performed occasionally engaging
the patient in a conversation while monitoring the blood
pressure (BP) and pulse of the patient every quarter of an
hour. The average duration of each surgery was 60 minutes.
The anaesthetist and the patient gave independent assessment
of the pain which were scored as (0): No pain — No sign or
complaint of pain; (1): Mild pain — Some bodily movement
or facial expression of pain; (2): Moderate pain — Verbal
expression of pain; (3): Severe pain — Screams and overt
bodily movements. The highest score was taken as the
patient’s pain score.

Results

In total, one hundred and twenty patients with reducible
inguinal hernias participated in this study. The mean age of
the patient population requiring surgery was 49 years; they
were mostly farmers residing in the Tain district where the
hospital is located. Table 1 gives a summary of the population
characteristics.

Table 1. Socio-demographic characteristics of study
participants

Characteristics Intervention  Placebo Total
(N=120) n(%) n(%) n(%)
Age group (years)

11-31 15 (25.0) 15(25.0) 30 (25.0)
32-52 21 (35.0) 18 (30.0) 39 (32.5)
53-73 20 (33.3) 17 (28.3) 37 (30.8)
74 and above 4(6.7) 10 (16.7) 14 (11.7)
Gender

Female 13 (21.7) 12 (20.0)  25(20.8)
Male 47 (78.3) 48 (80.0)  95(79.2)
Occupation

Farming 44 (73.3) 43 (71.7) 87 (72.5)
Trader 1(1.7) 7 (11.7) 8 (6.7)
Student 6 (10.0) 6 (10.0) 12 (10.0)
Unemployed 1(1.7) 1(1.7) 2 (1.7)
Educational level

None 11 (18.3) 19 (31.7) 30 (25.0)
Primary 13 (21.7) 7 (11.7) 20 (16.7)
JHS/Middle 29 (48.3) 27 (45.0) 56 (46.7)
Secondary 4(6.7) 7 (11.7) 11 (9.2)
Tertiary 3 (5.0) 0 (0.0) 3(2.5)

Table 2. Pain score rating among 120 study participants

Character- Interven- Placebo Total

istics (N=120) tion n(%) n(%) n(%)

Pain Score P
0 20 (33.3) 16(26.7) 36(30.0) 0.843
1 20(33.3) 20(33.3) 40(33.3)

2 13 (21.7) 15(25.0) 28(23.3)
3 7 (11.7) 9(15.0) 16 (13.3)

0: No pain — No sign or complaint of pain

1: Mild pain — Some bodily movement or facial expression of pain
2: Moderate pain — Verbal expression of pain

3: Severe pain — Screams and overt bodily movements
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As shown in Table 2, 33.3% of patients in group A had
complete anaesthesia during the procedure as compared
with 26.7% of patients in group B. The remaining 66.7% of
patients in group A and 73.3% of patients in group B had
incomplete anaesthesia (Table 2). There was no significant
difference in the variations in pulse and BP recorded during
the procedures. Patients who had a pain score of 3 were
given general anaesthesia that enabled them to complete the
procedure. Though none of the patients in group B experienced
adverse drug reactions, 2% and 5% respectively in group A
experienced nausea and generalized pruritus presumably
related to pethidine. All patients were ambulant within
3 hours of completion of surgery and were put on normal diet.
A seven-day follow up of participants was uneventful.

To ascertain whether the results in both groups did not
differ significantly, statistical analysis was carried out and the
p-values compared as in Table 3.

Table 3.
gtl;ﬁ::acter- Interven- Placebo Total
1 o, o, (1)
(N=120) tion n(%) n(%) n(%)
Degree of P
Anaesthesia
Incomplete 40 44
Anaesthesia (66.7) (73.3) 84(70.0) 0548
Complete 20 16
Anaesthesia (33.3) (26.7) 36(30.0)  0.697

There was no significant difference in the proportion of
patients achieving complete anaesthesia in the intervention
group (A) compared to those in the placebo group (B)
(» = 0.697). Similarly, there was no significant statistical
difference in the proportion of patients who had incomplete
anaesthesia in the intervention group compared with those in
the placebo group as reported in Table 3.

Discussion

It is evident from the results that there were no significant
differences in the pain scores recorded in group A who were
treated with 2 ml (100 mg) pethidine compared with those in
group B treated with 2 ml sterile water.

The pain scores were affected by the level of anxiety of the
patient prior to the procedure. It was observed that patients
who have had previous surgical operations under general
anaesthesia were more anxious than their counterparts
without and this affected their score. Of the participants who
experienced different degrees of pain in both groups, majority
felt it during manipulation of the hernia sac. Most of the
participants with long-standing or huge hernias also had grade
3 pain rating.

The two treatment arms were equivalent therefore the
combination is not recommended as it is an additional cost
and the side effect of the opioid cannot be overemphasised.
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Like other opioids, pethidine has the potential to cause
physical dependency or addiction. It may be more likely to
be abused than other prescription opioids, perhaps because
of its rapid onset of action. Pethidine is associated with
more euphoria, difficulty concentrating, confusion and
impaired psychomotor and cognitive performance when
administered to healthy volunteers.” The side effect unique
to pethidine i.e. serotonin syndrome, seizures, delirium,
dysphoria and tremours are primarily or entirely due to the
action of its metabolite norpethidine. Norpethidine is toxic
and has convulsant and hallucinogenic effect.”!® The toxic
effect cannot be countered with opioid receptor antagonist.
The metabolite is conjugated with glucuronic acid and
exceptionally toxic to patients with liver and kidney disease
as well as the elderly.

The success of local anaesthesia requires proper technique
of administration and gentle manipulation. Several anaesthetic
agents are currently available but the choice for this study
was plain 1% lidocaine. In practice this can be improved by
adding 0.5% bupivacaine in a 50:50 mixture. The therapeutic
dose of lignocaine is 300 mg in the plain form and 175 mg for
plain bupivacaine.

Lignocaine provides rapid onset and bupivacaine results in a
longer duration of local anaesthesia. Anaesthetic duration can
be prolonged further by addition of epinephrine but this may
produce severe prolong hypertension in patients receiving
monoamine oxidase inhibitors or tricyclic antidepressants.?

The use of two different anaesthetic agents decreases
the likelihood of exceeding the therapeutic maximum dose
of each agent and this is particularly useful in the case of
simultaneous bilateral inguinal hernia repair.
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