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ABSTRACT

Background: Rectus sheath block (RSB) had been proven to reduce the
pain associated with ventral abdominal surgical incisions and
laparoscopic surgery. We hypothesized that the addition of hyaluronidase
could increase the effectiveness of the (RSB) technique by improving the
local anesthetic (LA) spread.

Aim of the study: : Effectiveness of adding the hyaluronidase as an
adjuvant to bupivacaine in ultrasound-guided rectus sheath block (RSB)
in those patients planning for laparoscopic cholecystectomy (LC).
Patients and Methods: Eighty patients, their ages ranged from 20-60
years old, ASA physical status | to Il, and undergoing elective (LC):
were assigned in this study and allocated randomly into two equal
groups. Group (H) had given preoperative rectus sheath block with 19 ml
of bupivacaine 0.25%+1ml of hyaluronate 1500 IU, and control group
(B) received preoperative rectus sheath block 19 ml of bupivacaine

the following conditions: 0.25%+1ml of normal saline on each side after standardized induction
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INTRODUCTION

Laparoscopic cholecystectomy (LC) is one of the Therefore, the associated regional analgesic

most common elective surgical operations as it is less
invasive and has less postoperative pain in
comparison to open cholecystectomy®,%.

The post laparoscopic cholecystectomy pain is
multifactorial and has multiple origins like trocar site
pain, visceral pain, and referred shoulder pain due to
the pneumoperitoneum. The largest component is the
trocar sites pain (50-70%), which is usually
moderate in severity, and maximal immediately
postoperatively * 2.

The intensity of the pain following LC suggests that
multimodal analgesia could be indicated. The pain
management by opioids alone is associated with
adverse events such as nausea, vomiting, and
respiratory depression leading to delayed discharge.
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techniques for the anterior abdominal wall are an
excellent choice for laparoscopic procedures®,.

In 1899 Schleich described the rectal sheath block to
help relax the anterior abdominal wall. RSB provides
analgesia from the xiphisternum to the symphysis
pubis over the central area of the anterior abdominal
wall. The RSB is part of multimodal pain analgesia
as it relieves the somatic pain in the abdominal wall
layers anterior to the peritoneum and is mainly
effective in incisional pain®.

The RSB provides analgesia by blocking ventral
branches of the T9-T11 nerve roots; which lie
between the rectus abdominis muscle and the
posterior layer of the rectus sheath till entering the
rectus muscle near the midline®.



Many adjuvant drugs have been added to local
anesthetic drugs to acquire a quick, powerful, and
extended regional block. We conducted this study to
determine the advantage of adding hyaluronidase
with local anesthetic agents in the rectus sheath block
for LC operation as part of multimodule analgesia
regarding the intraoperative fentanyl consumption,
for pain numerical rating score (NRS) and total dose
of analgesia in 24 hours.

Sample size justification:

MedCalc® version 12.3.0.0 program "Ostend,
Belgium" was used for calculations of sample size,
statistical calculator based on 95% confidence
interval and power of the study 80% with o error 5%,
According to a previous study (Ibrahim et al, 2016),
showed that Intraoperative rescue fentanyl in RSB
Group was 12.85 + 3.65 ug compared to control
Group was 19.23 £ 4.96 ug, with p-value <0.001. So,
it can be relied upon in this study, based on this
assumption, sample size was calculated according to
these values produced a minimal samples size of 80
cases were enough to find such a difference,
subdivided into two groups 40 patients in each
group.”

Methods of randomization: the randomization of
patients was using a computerized program (SPSS),
while sealed envelopes was numbered according to
the randomization tables, than Packing, sealing and
numbering of the envelope was performed by a
neutral medical personnel (Under the supervision of
doctors from the Department), the number of cases
included in this study was simple randomly allocated
into two groups.

PATIENTS AND METHODS

This is a prospective randomized clinical study that
was carried out at

Al- Zahraa University Hospital between June 2020 to
June 2021.

Eighty patients, their ages range from 20-60 years
old of both sexes ASA physical statuses | to Il
planning for elective laparoscopic cholecystectomy.
They were enrolled in this study and randomly
allocated into two equivalent groups. Group (H) were
given preoperative rectus sheath block with 19 ml of
bupivacaine 0.25%+1 ml of hyluronate 1500 IU, and
control group (B) received preoperative rectus sheath
block 19 ml of bupivacaine 0.25%+1ml of normal
saline on each side after standardized induction
sequence.

Exclusion Criteria were patients with BMI >35,
Chronic hepatic or renal disease, coagulation
disorder, allergy to local anesthetics, chronic opioid
consumption, sever psychiatric  disorder, or
conversion of laparoscopic to open surgery.

Outcomes: primary outcome of this study was
intraoperative fentanyl consumption and secondary
outcome was numerical rating score (NRS) for pain
and analgesia in 24 hour postoperative.

Every patient was informed about the procedure and
written informed consent was obtained.
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Preoperative assessment of the patients included:
detailed medical history, previous medication,
complete physical examination, and routine
investigations. Every patient was instructed about
numerical rating score (NRS) where 0 no pain and 10
the worst pain.

Anesthetic Technique: All patients were fasting
eight hours before surgery.

In preoperative preparation area a peripheral line was
inserted in a peripheral vein. In the operative room,
maintenance fluids were calculated. Standard
monitoring was applied to the patient.

Pre-oxygenation for at least 3 minutes before
induction of anesthesia then starting with fentanyl (1-
2 mcg/ kg V) and propofol (1-2mg/ kg IV) until the
response to verbal commands have been lost. Endo-
tracheal intubation was enabled by a cisatracurium
0.15 mg/ kg. Then patients received sevoflurane (1%
- 2%).

Preoperative Rectus sheath block (RSB): The skin
was disinfected. The rectus sheath block was
performed on both sides of anterior abdominal wall
with a 5-12 MHz high-frequency linear transducer
(Sonosite M TURBO; FUJIFILM SonoSite Inc.,
USA). A 22G insulated needle was used via an in-
plane approach. A linear probe was placed
transversely on the abdomen, just above the
umbilicus. The needle was introduced between the
rectus muscle and posterior fascia then the transducer
was rotated to the longitudinal plane for visualization
of the needle. The site of the needle was confirmed
by aspiration and injection of 2ml saline 0.9%
separation of rectus muscle from posterior fascia then
local anesthetic was injected 20ml on each side
(29ml of bupivacaine 0.25% plus 1 ml of
hyluronate1500 1U) in group (H) and (19 ml of
bupivacaine 0.25%+1ml of normal saline) in group
(B). The rectus sheath block provides somatic pain
relief by the block of 9th-11th anterior ramie
intercostal nerves. It can be used for postoperative
analgesia for wventral abdominal wall structures
superficial to the peritoneum, but not for visceral
pain.

Operative Technique: All operations were done in
reverse Trendelenburg position with slight tilting to
the left side. Pneumoperitoneum was installed
through a veress needle then a supraumbilical trocar
(10mm) was inserted for camera port and
visualization of the abdominal cavity. Another two
trocars were inserted under vision, the first
one(10mm) below the xiphoid process, and (5mm)
trocar Below the right costal margin. Dissection was
done at calot triangle for identification of cystic duct
and artery and their clipping and dissection.
Dissection of the gallbladder from its bed via
monopolar electrocautery and its extraction via the
epigastric port. In the case of difficult dissection or
long gallbladder, a fourth trocar was added. An
intraperitoneal drain was inserted for 24hr routinely.

Inspired volatile anesthetic concentration was
modified to keep pulse and non invasive blood
pressure (NIBP) within 20% of pre-anesthetic values.
Controlled ventilation using a closed circle system
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with a total fresh gas flow rate of 3 L/ min. acute
changes in hemodynamics was controlled with
further doses of fentanyl (0.5-1.0 mcg/ kg 1V to the
maximium dose of 150 mcg) and the total dose was
recorded in each group. top-up doses of cisataracium
0.015mg/ kg were administered during anesthesia.

The inspired anesthetics were diminished to 0.5
MAC ten minutes before the approximate ending of
the surgery. Infusion of paracetamol 15 mg/kg and
ondansetron 4 mg IV were administered to all
participants. At the end of the operation, Sevoflurane
was stopped, the lungs were ventilated with 100% O2
at a fresh gas flow rate of 8 L/ min. When signs of
adequate recovery were observed, the remaining
neuromuscular  blockade was reversed using
anticholinestrase (neostignine)and atropine.

In postoperative care unit (PACU) the patients were
assessed by modified Aldrete recovery score®
postoperatively, when the Score was >9, the patients
were discharged to the ward. At the time of arrival to
PACU, Assessment of pain by Numerical Rating
Score (NRS) then assessment was done at 1 hr., 2
hr.,4 hr.,6hr.,9hr.,18hr., 24hr  postoperative.
Intravenous pethidine (0.5 mg/kg) was given, when
NRS was>4 or when the patient needed pain relief.
the Total doses of pethidine given were recorded.

Statistical analysis

The recorded data were analyzed using the statistical
package for social sciences, version 20.0 (SPSS Inc.,
Chicago, lllinois, USA). The Quantitative data were
expressed as mean + standard deviation (SD) and
Qualitative data were expressed as frequency and
percentage. The following tests were done:

[ Independent-samples t-test of significance was
used when comparing between two means. [ Mann
Whitney U test: for two-group comparisons in non-
parametric data. [1 Chi-square (x2) test of
significance was wused in order to compare
proportions between qualitative parameters. [| The
confidence interval was set to 95% and the margin of
error accepted was set to 5%. So, the p-value was
considered significant as the following:

[l Probability (P-value) P-value <0.05 was
considered significant. , P-value <0.001 was
considered as highly significant. ,P-value >0.05 was
considered insignificant

RESULTS

Eighty patients undergoing LC were assigned in our
study and divided into two equal groups randomly
with, 40 patients in each group. Group (H) has given
preoperative rectus sheath block with 19 ml of
bupivacaine 0.25%+1 ml of hyaluronidase 1500 IU,
and control group (B) received preoperative rectus
sheath block 19 ml of bupivacaine 0.25%+1ml of
normal saline on each side after standardized
induction sequence.

There were no significant differences in both groups
according to their baseline characteristics regards
age, sex, ASA, and operative time as shown in
(Tablel).
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Demographic Group B Grﬁup Test P
data (n=40) (n=40) value
Age (years)
Meanx SD 38.00+8.87 39.13+9.45 _
Range 24-59 23-60 t=:0.549 | 0585
Sex
Female 31 (77.5%) 28 (70%) _
Male 9 (22.5%) 12 (30%) | X%70-581 | 0446
ASA
| 13 (32.5%) 15 (37.5%) _
I 27 (67.5%) | 25 (62.5%) | X022 | 0639
Time of
operation
(min) 60.90+£11.33 62.15+9.06 _
Mean + SD 40-90 500 | 50545 | 0587
Range
t-Independent Sample t-test; x2: Chi-square test
Table 1: Demographic data of both groups.
Outcomes:
The intraoperative fentanyl consumption in group H
was significantly lower (167.75+£20.6 ug) than that of
group B (186.25+20.57ug); P<0.001.
Also, the total dose of analgesia (pethidine “mg”) in
24hrs.  was significantly lower in group H
(55.75+14.66mg) than that in group
B(82.50+36.57mg) with P-value statistically
significant (P<0.001) (Table 2).
Group B Group H g
(n=40) (n=40) p-value
Intraoperative
fentanyl consumption
Meéﬂ) sD 186.25+20.57 167.75%£20.6 <0.001
Range 140-220 125-220
Total dose of
analgesia in 24 hours
[Pethidine “mg"]
82.50+36.57 55.75+14.66
Mean + SD 20-150 30-100 <0.001*
Range

**p-value <0.001 HS

Table 2: Comparison between groups according to
their intraoperative fentanyl consumption and total
dose of analgesia

The numerical Rating Score of pain postoperatively
was significantly less in the H group than in the B
group at (0,1,2,4,6h) (table 3). However, there was
no significant difference in the mean NRS
postoperatively between group B and group H at 9,
18 and 24 hr (Table 3).




Group B | Group H g g
NRS (n=40) (n=40) z-test | p-value
0 hr.
Mean £SD 2.83+0.87 | 1.98+0.62
5.019 | <0.001
Range 2-5 1-3
1lhr.
Mean +SD 3.00+0.93 | 2.38+0.67
3.444 0.002
Range 2-5 1-4
2hrs.
Mean £SD 3.38+0.84 | 2.70+0.82
3.636 | <0.001
Range 2-5 1-5
4hrs.
Mean £SD 3.23+0.77 | 2.45+0.64
4,909 | <0.001
Range 2-5 2-4
6hrs.
Mean £SD 3.48+0.93 | 2.95+0.88
2595 | 0.011
Range 2-6 1-5
9hrs.
Mean +SD 4.53+0.88 | 4.23+0.92
1.493 0.139
Range 3-6 2-6
18hrs.
Mean £SD 4.75+1.16 | 4.38+0.82
1.647 0.104
Range 3-6 2-6
24hrs.
Mean £SD 4.75+1.17 | 4.28+1.07
1.875 | 0.065
Range 3-6 3-6
Table 3: Numerical Rating Score of pain in both
groups
DISCUSSION
Despite laparoscopic cholecystectomy is being

considered a minimally invasive surgery it produced

undesirable pain, and its control is challenging. The
cause of pain after LC is multifactorial visceral pain,
parietal pain caused by pneumoperitoneum, and
incisional pain related to trocar sites™*.

Pain management after LC is a great practical issue
to reduce the time of hospital stay. Multimodal
analgesia allows earlier ambulation, rehabilitation
and reduces the possibility of chronic pain

syndromes with a low incidence of complications®,*.

Multimodal analgesia with different classes of
analgesics (NSAIDs, COX-2 inhibitors, gabapentin)
and different analgesic administration sites as
(intraperitoneal instillation of local anesthetics,
transversus abdominal plain block (TAP), RSB
block), supply a superior dynamic pain improvement
with decreased opioid analgesia associated side

effects?,'?.

Bilateral posterior RSB is used for postoperative pain
control, including laparoscopy, umbilical hernia,
pediatric, and gynecological surgery. It provides
dense and predictable analgesia over the central area
of the ventral abdominal wall from the xiphisternum
to the symphysis pubis 2.

Recently many studies have searched the effect of
adding hyaluronidase to the different local anesthetic
mixtures as an adjuvant in some regional blocks.
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The current study aimed to evaluate the effect of
adding hyaluronidase to bupivacaine in RSB in
patients undergoing LC regarding intraoperative
fentanyl consumption and postoperative pain.

The current study has demonstrated the efficacy of
adding hyaluronidase to bupivacaine in RSB that
significantly ~ lower  intraoperative  fentanyl
consumption in  group H than group B
(167.75£20.6and 186.25+20.57 ug) respectively. In a
study done by Ibrahim et al.’®, the authors reported
that the mean intraoperative fentanyl dose was (19.23
+ 4.96 ug), (15.28 £ 2.75 ug) in the control group,
and posterior rectus sheath block (PRSB)
respectively(P < 0.001) ™.

Kasem & AbdelKader have reported no statistically
significant difference between the R group (RSB)
and the L (local infiltration) group concerning the
total amount of fentanyl consumption
intraoperatively (168 + 28 and 174 + 36 pg,
respectively) **. the design of the study done by
Kasem & AbdelKader is different. They used local
anesthetic infiltration in the control group. This may
explain the absence of a difference in both groups.

Hyaluronidase is a mucolytic enzyme that acts on the
mucopolysaccharide hyaluronic acid and has been
considered as a spreading factor. It was first utilized
as an adjuvant to local anesthetics in ocular regional
blocks where it hastens the onset block and improves
the efficacy of anesthesia *°.

In this study, we found that adding hyaluronidase to
bupivacaine in RSB significantly reduced the degree
of postoperative pain post LC as shown by lower
pain scores (NRS), in the group (H) at Ohr. 1hr 2hr.
4hr and 6hrs postoperatively than group (B) and also
there was a reduction in postoperative 24-h pethidine
consumption in group H than group B (55.75+14.66
VS 82.50+36.57 mg). RSB has been assessed
previously after laparoscopic cholecystectomy for
postoperative  analgesia. Jeong et al. has
demonstrated the efficacy of US-guided RSB as
preemptive analgesia by the decrease in total amount
of analgesic consumption at 24 h post-surgery also,
there was a decrease in postoperative pain which has
been measured by (NRS) at 0, 1, 2, 6, 9, 18, and 24 h
after surgery *.

In a match with this finding Gupta et al. assessed
Pre-emptive administration of rectus sheath block
group (R) compared to intraperitoneal instillation of
0.25% ropivacaine group (I) by pain score and total
postoperative analgesia, the result has shown that
RSB is effective in providing better postoperative
analgesia as mean visual analogue score (VAS) score
was statistically significant higher in the control
group (C) in comparison to (I) and (R) Groups, while
it was similar between Group | and Group R (Group
C > Group I = Group R). In the first 6 hours, the total
dose of rescue analgesia required in Group C (28)
was substantially greater than in Group | (4) and
Group R (0), p<0.001. %

Many studies demonstrate the effectiveness of adding
hyaluronidase as an adjuvant to different blocks. The
study of Bhaskar et al. has found a significant
decrease in NRS at coughing by adding
hyaluronidase to TAP and may be due to the
improved analgesia quality’’. Also, the study of
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Chaudhari & Chaudhari has shown that use of
hyaluronidase as an adjuvant to local anesthetics in
inguinal hernia block operations was effective by
improving and prolonging the time of pain killer.
Pain scores were statistically significantly lower in
the hyaluronidase group at 2 and 6 h postoperatively
also, with a lower number of patients who requiring
intraoperative analgesics 2.

In a match with Johnson & O’Connor that has
shown effective and prolonged analgesia by adding
hyaluronidase to local anesthetic (LA) in subcostal
TAP for (LC) by improving the spread of the (LA).
The assessment of pain by VAS at four hours
intervals postoperatively until discharge in the
following morning. VAS scores were 0/10 at all
measurements until discharge™®.

CONCLUSION

preoperative RSB with adding hyaluronidase to
bupivacaine has reduced the analgesic requirements
during the intraoperative and the first 24h
postoperatively, in comparison to the preoperative
RSB without adding hyaluronidase in patients
undergoing LC.
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