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ABSTRACT

Background: Post-laparoscopy analgesia of laparoscopic cholecystectomy is still a challenge. Many studies
have been carried out to find the effect of different analgesic techniques in patients undergoing laparoscopic
cholecystectomy including ultrasonic guided TAP block &wound infiltration of local anesthetic.

Objective: To assess degree of pain control, duration of action, duration of postoperative analgesia, the effect
on postoperative analgesic requirements in patients undergoing laparoscopic cholecystectomy and compare
between Transversus abdominis plane block and local wound infiltration.

Methods: 60 cases were enrolled for laparoscopic cholecystectomy and were divided randomly into two
groups: TAP group: (n=30) patients of this group received TAP block performed by ultrasound guidance and
LWI group (n=30) patients of this group received local anesthetic (ropivacaine).After surgery, Visual
Analogue Score (VAS) was recorded at 1, 2,4,6,12,18 &24 hours. Requirement of rescue analgesia when
VAS score >4, total dose of morphine received in 24 h were noted in both groups postoperatively.

Results: The overall VAS during the first postoperative 24 hours was significantly lower in TAP group (P
<0.001at 6, 12, 18 and 24 hours after surgery) and total analgesic consumption (morphine in mg) was lower
in TAP group (8.2 mg) compared to LWI (12.2 mg).

Conclusion: TAP block provides better postoperative pain control & reduce postoperative opioid
requirement in comparison with local wound infiltration in patients undergoing laparoscopic
cholecystectomy.

INTRODUCTION epidural or spinal anesthesia, or general

Laparoscopy is a minimally invasive anesthesia (Yildirim et al., 2018).

procedure allowing endoscopic access to Ultrasound guided transversus
peritoneal cavity after insufflations of a abdominis plane (TAP) block can be used
gas (usually CO2). Anesthetic approaches as an analgesic supplement in procedures
to laparoscopic surgery include either involving ~ the  abdominal  wall,

laparoscopic surgery, abdominal
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cholecystectomy, renal transplantation,
and prostatectomy (Hytham Ks Hamid et
al., 2020).

Recent studies suggested that wound
infiltration by local anesthetic
significantly reduces pain intensity scores
in the early postoperative period after
laparoscopic cholecystectomy surgery and
helps in improving the postoperative
recovery and outcome (Yu JM et al.,
2016).

PATIENTS AND METHODS

This prospective randomized clinical
trial study was conducted in Al-azhar
university  hospital  after  obtaining
approval from the medical ethical
committee in Al-azhar university, this
prospective randomized clinical trial study
was conducted in Al-azhar university
hospital. It included sixty adult patients
undergoing laparoscopic cholecystectomy.
The patients were randomly assigned to
two equal groups:

e Group TAP, which will be given
ultrasound guided TAP block,

e Group LWI, in which wound
infiltration of local anesthetic.

Pre-operative settings: Routine
preoperative investigations will be done to
all  patients including  laboratory
investigations as (complete blood picture,
Bleeding Time, prothrombin time and
partial thromboplastin time), age, weight,
and sex will be recorded. The patient will
be fasting for 8 hours preoperatively. The
procedure is done in the operation rooms
(OR), The TAP block was performed
immediately post-operatively by the
anesthesiologist under complete aseptic
technique and the wound infiltration of
local anesthetic was performed by the

operating surgeon immediately after the
end of the surgery -under vision- prior to
removal of trocars.

Intra-operative Setting: Basic
monitoring; including Electrocardiogram
(ECG), pulse-oximetry (SpO2) and non-
invasive blood pressure (NIBP), were
applied to all patients, starting before
anesthesia till end of surgery and then
recovery. Intraoperative hemodynamic
measurements for all patients in the two
groups included heart rate, systolic and
diastolic arterial blood pressure, spo2 and
ET CO2. Postoperative hemodynamic
measurements included heart rate and
systolic and diastolic arterial blood
pressure for all patients in the two groups
as well.

At the end of surgery:

Group TAP: Bilateral TAP block was
done with 20 mlof 0.25% bupivacaine on
each side by midaxillary approach under
ultrasound guidance with position, under
aseptic conditions, the probe was placed
transversely between the iliac crest and
costal margin. Echogenic spinal needle,
22G, 8 cm, was advanced in-plane. After
visualization of the tip of the needle
reaching the plane, 2ml of anesthetic
solution was instilled to view the hydro
dissection,  confirming the  correct
placement. Following this, the total
volume of drug was instilled, creating a
meniscus between the planes.

Group LWI: In the operating room, after
end of the surgery & removal of the gall
bladder and haemostasis, residual blood,
fluid; the surgeon infiltrates the wound
with 150 mg of ropivacaine with 8 mg of
dexamethasone in 6 mL of 0.9% saline-
under vision- around surgical field prior
removal of trocars.
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Recovery:

At the end of surgery, the residual
neuromuscular block was reversed with
injection neostigmine 0.05 mg/kg and
atropine 0.01mg /kg, awake extubation, in
a semi-sitting position, was done when the
patient can follow verbal commands,
sustain head lift or hand grasp for
5seconds, and achieve tidal volume of
more than 6 ml/kg and respiratory rate of
less than 35 breaths/min, with stable
hemodynamics. Then, the patient was
transferred to the PACU. Postoperative
analgesia was prescribed in the form of
100ml vial paracetamol (1000mg) IV 8
hrs after the operation and every 8 hrs.

Visual analogue score (VAS), 1-10
was recorded at 1, 2, 4, 6, 12, 18 and 24
hours during rest, BP were monitored at
the time interval. Patients with VAS score
or > 4 at any point of time, received 2 mg
morphine intravenous and to be repeated
after 30 minutes if VAS remains >3 (until
a maximum dose of 4 mg /hr.

Outcomes The primary outcome
measure of the study was visual analogue
scale (VAS) and effect on hemodynamic
(HR and BP) at time interval 1, 2, 4, 6, 12,
18 and 24 h postoperatively. The
secondary outcome was requirement of
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rescue analgesia when VAS score >4,
total dose of morphine received in 24 h
were noted in both groups postoperatively.

Ethical Considerations: Permission was
obtained from the department of
anesthesia and the ethical committee at
Al-Azhar university. An informed verbal
consent from every participant was taken
and confidentiality of information were
assured.

Statistical presentation:

Analysis of the present study was
conducted, using the mean, standard
Deviation, unpaired student t-test and chi-
square tests by (IBM SPSS Statistics for
Windows, Version 20.0. Armonk, NY:
IBM Corp.). Unpaired Student T-test was
used to compare between two groups in
quantitative data, Chi-square test was used
to compare between groups in qualitative
data.

Significant level:
- >0.05 non-significant
- <0.05* significant

- <0.001* High significant.
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RESULTS

Among the 60 cases enrolled in the
study, there was no significant differences
between the two studied groups with

respect of basic characteristics (namely
age, body mass index (BMI& ASA)
(Table 1).

Table (1): Comparison between two groups according to demographic data

TAP LWI o value
(N=30) (N=30)
Age 53.97+ | 410 | 5423+ | 313 > 0.05
BMI 33.93+ | 2.89 | 3503t | 217 > 0.05
ASA
| 18 60 15 50 > 0.05
I 12 40 15 50

e Independent t-test *: Chi-square test

This table shows no statistically significant difference between groups regarding

demographic data.

Heart Rate (beats/min):
Heart rates compared between the two

groups as regarding heart rate [HR] at
12,18 & 24 hrs monitored in beats per

studied groups are shown in (Table 2). minute at fixed times interval post-
There was significant difference between operatively.
Table (2): Comparison between two groups as regards heart rate
Groups
Heart rate TAP LWI
(Beat/min) (N=30) (N=30) P-value
Mean + SD Mean + SD
1hr. 71.33 + 4.64 72.43 + 5.09 > 0.05
2hrs. 71.87 + 4.85 72.93 + 5.04 > 0.05
4hrs. 7177 + 4.65 73.13 + 4.89 > 0.05
6hrs. 72.00 + 4.78 73.07 + 471 > 0.05
12hrs. 75.83 + 8.24 81.80 + 6.41 <0.05
18hrs. 77.60 + 7.16 85.67 + 6.93 <0.001*
24hrs. 78.43 + 7.10 86.93 + 7.41 <0.001*

e Independent t-test

This table shows no statistically
significant difference between two groups
at time 1-6 hrs. post operatively where P
value >0.05 and statistically highly

significant difference between two groups
according to heart rate at 12, 18, & 24hrs
postoperatively where P value < 0.001.
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Arterial Blood Pressure (ABP): &4). There was no statistically significant
Arterial blood pressure (systolic and difference between the studied groups
Diastolic) was compared between the regarding ABP.

studied groups and shown in (Table 3

Table (3): Comparison between two groups according to systolic blood pressure

Groups
Systolic BP TAP LWI
(mmHg) (N=30) (N=30) P-value
Mean | + | SD Mean | + | SD
lhr. 134.00 | £] 10.37 130.67 | £ ] 9.35 > 0.05
2hrs. 13450 | £ ] 10.20 133.00 | £ ] 9.06 > 0.05
4hrs. 135.83 | £ | 10.01 13450 | £ 9.32 > 0.05
6hrs. 134.00 | £ | 11.02 131.17 | £ | 8.78 > 0.05
12hrs. 133.67 | £ ] 9.99 132.83 | £ | 8.68 > 0.05
18hrs. 133.17 | £] 10.71 132.83 | £] 10.23 > 0.05
24hrs. 135.00 | £] 11.06 131.17 | £ | 8.78 > 0.05
e Independent t-test
This table shows no statistically according to systolic blood pressure (P
significant difference between two groups value > 0.05).

Table (4): Comparison between two groups according to diastolic blood pressure

Groups
Diastolic BP TAP LWI
(mmHg) (N=30) (N=30) P-value
Mean + SD Mean + SD

1hr. 81.17 + 5.83 81.17 + 4.29 > 0.05

2hrs. 80.67 + 5.53 81.50 + 5.44 > 0.05

4hrs. 81.50 * 6.32 82.50 * 5.21 > 0.05

6hrs. 82.50 + 6.53 82.17 + 4.86 > 0.05

12hrs. 83.17 + 4.45 81.17 + 4.29 > 0.05

18hrs. 83.50 + 4.94 82.83 + 4.49 > 0.05

24hrs. 82.50 + 4.69 83.17 + 4.82 > 0.05

e Independent t-test
This table shows no statistically according to diastolic blood pressure (P

significant difference between two groups value > 0.05).
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Assessment of pain:

Pain score was compared between the
two studied groups using the visual
analogue scale (VAS) and the results are
displayed in (Table 5).

. EL-MISADY etal.,

There was statistically significant
difference between the studied groups
regarding VAS at 6,12,18& 24 hrs
postoperatively.

Table (5): Comparison between two groups according to VAS

Groups
TAP LWI
VAS (N=30) (N=30) P-value
Mean + SD Mean + SD
lhr. 1.43 + 0.50 1.37 + 0.49 > 0.05
2hrs. 1.60 + 0.72 1.43 + 0.50 > 0.05
4hrs. 1.57 + 0.63 1.93 + 0.83 > 0.05
hrs. 2.00 * 0.83 4.10 + 0.96 <0.001*
12hrs. 4.03 * 0.93 6.13 + 0.90 <0.001*
18hrs. 4.20 + 1.52 6.50 + 1.01 <0.001*
24hrs. 4.03 + 0.93 6.83 + 1.39 <0.001*
e Independent t-test
This table shows no statistically difference between two groups according

significant difference between two groups
according to VAS at time 1-4 hrs. post
operatively, and highly significant

Total morphine consumption:
Morphine consumption during first 24
hours postoperatively was compared

to VAS at 6, 12, 18hrs and 24hrs,
postoperatively where P value < 0.001.

between the studied groups regarding the
total dose required, and shown in (Table
6).

Table (6): Comparison between TAP group and LWI group regarding total dose of

morphine during first 24 hours

Grouns Morphine consumption
P Range Mean + SD P-value
TAP 4 - 12 8.60 + 1.94 x
LWI o |-| 14 1223 |+| 128 | 0001
e Independent t-test
This table shows highly significant As regard total doses of rescue

difference between groups according to
total dose of morphine consumption
during highly significant difference
between groups according to total dose of
morphine consumption during first 24
hours postoperatively (P-value <0.001).

analgesia, higher total dose of Morphine
(with mean 12.23 + 1.28) was given to
patients of LWI group than total dose of
morphine (with mean 8.60 £ 1.94) given
to patients of TAP block group.
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DISCUSSION

Cholecystectomy is one of the most
common major surgical procedures
performed. The laparoscopic approach is
increasingly used, as it is associated with
reduced postoperative pain and morbidity,
as well as earlier recovery and a shorter
hospital stay when compared with open
Cholecystectomy.

Laparoscopic Cholecystectomy may
cause different types of pain that result
from various perioperative predicaments,
including pneumoperitoneum, stretching
of the intra-abdominal cavity, blood left in
the abdomen, and dissection of the pelvic
region. Moreover, patients undergoing
laparoscopic approaches, that have the
reputation of being less painful, were
found to receive inadequate pain relief and
experience high levels of postoperative
pain rather than aggressive major
surgeries As such, the postoperative pain
after laparoscopic Cholecystectomy is
often difficult to control, which leads to
increased opioid use and delayed
discharge from hospital, despite being a
minimally invasive laparoscopic surgery
(Mario et al., 2013).

A significant proportion of pain
experienced by patients undergoing
abdominal surgeries is related to somatic
pain signals derived from the abdominal
wall (Shian et al., 2018).

A variety of unwanted post operative
consequences following poorly controlled
pain after abdominal surgery includes
prolonged hospital stay besides patient
suffering and  distress,  respiratory
complications,  delirium,  myocardial

ischemia, prolonged hospital stay and an
increased likelihood of chronic pain.

The benefits of good postoperative
analgesia include a reduction in the
postoperative  stress  response  and
morbidity, better patient satisfaction and
improved outcome (Mishra et al., 2016).

In this study, 60 female patients
scheduled for laparoscopic
Cholecystectomy surgery. They were
divided into 2 groups: TAP group: (n=30)
patients of this group received TAP block
performed by ultrasound guidance and
LWI group (n=30) patients of this group
received wound infiltration of local
anesthetic (ropivacaine).

We found that there was statistically
significant difference between two groups
according to pain score (VAS) at 6hrs,
18hrs and 24 hrs postoperatively. There
was a highly significant delay in the time
of requirement of rescue analgesia among
supplied by TAP group patients. Also,
there was a statistical difference in
postoperative  morphine  consumption
between 2 groups. The mean morphine
consumption was 8.2 mg in the TAP
group while was 12.2 mg in the LWI
group.

The results of our study agree with
(Noueeldin et al., 2018). They concluded
that TAP block is more effective in
reduction of both pain scores in the early
postoperative period and cumulative
meperidine consumption than trocar site
local anesthetic infiltration in surgical
laparoscopy.
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In contrary to our results, demonstrated
that bilateral US-guided TAP block did
not reduce morphine consumption or pain
scores at rest or movement during the first
24 hours after laparoscopic hysterectomy
compared with control group which
received morphine  patient-controlled
analgesia.

Transversus abdominis plane (TAP)
block, first documented by Rafi in 2001, is
used for the Discussion 88 management of
post operative abdominal pain (Aveline et
al., 2011). The advantages of TAP block
include simple and effective analgesic
technique, appropriate  for  surgical
procedures where parietal peritoneum is a
significant component of postoperative
pain, very minimal complication rate and
can be performed even if neuraxial
techniques are  contraindicated. In
surgeries where TAP block alone may not
be adequate, it may be used as part of a
multimodal pain regimen (Chin et al.,
2017). TAP block is both effective and
safe post operative analgesic modality in a
variety of procedures including general
surgeries and decreases opioid
(e.g.pethedine) consumption after lower
abdominal (Petersen et al., 2013).

The  anterior  abdominal  wall
components are supplied by sensory
neurons derived from the anterior rami of
spinal nerves T6 to L1, which include
intercostal nerves T6 to T11, subcostal
nerve T12 and ilioinguinal and
iliohypogastric nerves L1. These neurons
traverse through the neurofascial plane
between the internal oblique and the
transversus abdominis muscles.

The efficacy of ultrasound-guided TAP
block by subcostal approach for providing
analgesia after robot-assisted laparoscopic

abdominal cancer surgery (Mahran et al.,
2016). 30 patients scheduled for robot-
assisted laparoscopic abdominal cancer
surgery  (Cholecystectomy, colorectal
cancer resection, or cystectomy) received
general anesthesia. They found that TAP
block is an effective and safe method for
providing analgesia that markedly reduces
morphine consumption.

Regarding the approach of TAP block
(Yoshiyama et al., 2016) found that the
posterior TAP block could provide more
effective analgesia than the lateral TAP
block in patients undergoing laparoscopic
gynecologic surgery. The injection site of
the posterior TAP block in this study was
the lumbar triangle of Petit, but several
other approaches of the posterior TAP
blocks including quadratus lumborum
blockade have been reported in recent
years. The difference among these
posterior TAP blocks is still not known in
detail, which needs further investigations.

We did not encounter any complication
with TAP block in our study. Most of the
other studies have also not reported any
complication with TAP block. The
advantage of TAP block is the safety
profile of the block. However, the
incidence of colon and liver injury has
also been reported (Young et al., 2012).

On the other hand, the use of wound
infiltration by local anesthetics during
laparoscopic ~ surgery to  decrease
postoperative pain dates back to the early
1990s. The general surgery literature first
reported use of wound infiltration by local
anesthetics for minimally invasive
cholecystectomies (Marta Dec et al.,
2016). A meta-analysis of 30 studies of
laparoscopic cholecystectomies showed a
decrease in the amount of narcotics used
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postoperatively as well as decreased

postoperative pain scores.

This randomized controlled study:
aimed to assess degree of pain control,
duration of postoperative analgesia, the
effect on  postoperative  analgesic
requirements and associated side effects in
patients undergoing laparoscopic
Cholecystectomy and compare between
transversus abdominis plane block and
wound infiltration by local anesthetics.

CONCLUSION
This  study  demonstrated  that
transversus  abdominis  plane  block

provides better postoperative pain control
& reduce postoperative opioid
requirement in comparison with wound
infiltration by local anesthetic in patients
undergoing laparscopiccholecystectomy.

REFERENCES

1. YildirnmAr A, ErdoganArn D, Kuplay YY
et al (2018): Ultrasound guided transversus
abdominis plane block in patients undergoing
laparoscopic cholecystectomy, comparison of
efficacy of bupivacaine and levobupivacaine
on postoperative pain control, Brazilian
Journal of Anesthesiology. 2018 Sep - Oct;
68(5):455-61.

2. Hytham Ks Hamid, Sameh H Emile, Alan
A Saber et al. (2020): Laparoscopic-Guided
Transversus Abdominis Plane Block for
Postoperative Pain Management in Minimally
Invasive Surgery, J Am Coll Surg. 2020
Sep;231(3):376-386.e15.

3. Yu JM, Sun H, Wu C, Dong CS, Lu Y,
Zhang Y (2016): The Analgesic Effect of
Ropivacaine Combined with
Dexmedetomidine for Incision Infiltration
After Laparoscopic ~ Cholecystectomy’s
Laparosc Endosc Percutan Tech. 2016
Dec;26(6):449-454.

4. Mario M Leitao Jr 1, Vivek Malhotra,
Gabriel Briscoe et al. (2013): Postoperative
pain medication requirements in patients

10.

11.

12.

undergoing computer-assisted (“Robotic”) and
standard laparoscopic procedures for newly
diagnosed endometrial cancer. Ann Surg
Onco. 2013 Oct;20(11):3561-7.

Shian B, Larson ST (2018): Abdominal wall
pain:  clinical  evaluation, differential
diagnosis, and treatment. Am Fam Physician.
2018;98(7):429-436.

Mishra M, Mishra SP (2016): Transversus
plane block: The new horizon for
postoperative analgesia following abdominal
surgery. Egypt J Anaesth 2016; 32:243-247.

Noueeldin E H, Elsharkawy 1A, Ekramy
AM et al. (2018): Laparoscopic-guided
transversus abdominis plane block versus
trocar site local anesthetic infiltration in
gynecologic  laparoscopy.  Gynecological
Surgery 15,

Aveline C, Le Hetet H, Le Roux A et al.
(2011): Comparison between ultrasound-
guided transversus abdominis plane and
conventional ilioinguinal/iliohypogastric
nerve blocks for day-case open inguinal hernia
repair. Br J Anaesth. 2011 Mar; 106(3):380-6.

Chin KJ, McDonnell JG, Carvalho B,
Sharkey A, Pawa A, Gadsden J (2017):
Essentials of our current understanding:
abdominal wall blocks. Reg Anesth Pain Med
2017; 42:133-183.

Petersen PL, Mathiesen O, Stjernholm P et
al. (2013): The effect of transversus
abdominis plane block or local anaesthetic
infiltration in inguinal hernia repair: a
randomized clinical trial. Eur J Anaesthesiol.
2013 Jul; 30(7):415-21.

Mahran E, Mohamed E Hassan (2016):
Ultrasound-guided transversus abdominis
plane block for control of postoperative pain
after laparoscopy-assisted robotic abdominal
cancer surgery. Ain-Shams J Anaesthesia
2016; 9:558-62.

Yoshiyama S, Hironobu Ueshima,Ryomi
Sakai et al. (2016): A Posterior TAP Block
Provides More Effective Analgesia Than a
Lateral TAP Block in Patients Undergoing
Laparoscopic  Gynecologic ~ Surgery: A
Retrospective Study. Anesthesiol Res Pract.
2016; 2016: 4598583.



1116 MAHMOUD M. EL-MISADY etal,

13. Young MJ, Gorlin AW, Modest VE et al. 14. Marta Dec, Pawel Andruszkiewicz (2016):
(2012):  Clinical  implications of the Anaesthesia for minimally invasive surgery,
transversus abdominis plane block in adults. Wideochirlnne Tech Maloinwazyjne. 2016
Anesthesiol Res Pract. 2012; 2012:731645. Jan;10(4):509-14.doi:

10.5114/wiitm.2015.56411.



COMPARISON BETWEEN ULTRASOUND GUIDED TRANSVERSUS... 1117

laall e dpanll il jlusall (s oy &5 lie Al 2
AV S 8 e gall Sl (s g Al duia sl
alall HUaialy 35 el Juativl dilec day
hilad Cihall) 3 Jioland (el 48 dra daa) ¢ g dall dana 3 gada
AN daala bl 0 6538 pal) Ale M1 g ppadil) aud

E-mail: dr.gladiator91@gmail.com

G VS (ESPAPCIVRERION [ IV | S SS9 W I Jlatinl Gl lee sdad) 4818
; o : Iz J ) c ? C

ALl e e canll ) (S s A e Ao s a) (e cia gl

> PESCPTWNS ) YV GRS DYPIRGPON [N | I NP WS X [ SRS A |
@\‘)ﬂ\ ‘)U:u.on_a BJ\)AJ\ Jlaiinl

Jatind i lealfgnad Uiy e 60 Al yall cile i séuall) (5 mds g mila sl
i—S) a3 il b o VA sala Sl e b L haiall Al jadl s )l
AL slae 5660 1 18 G pa el Goal 528 52021 J— ) 112020
Sar D Al i e o T e T a5 Do/ Al 38 () 30 e sl
(N PP ICAPON | [ (IO | - P BN RO OSSP I P SENCON S (O PR B IS VR
(Li—e gena 5T o gena) (sl wia Gfie g ana oM (o wmall g uEia
A pridll Al el e A aedl ol € i) A5G aaa g1 Ao gana
e dnwia 92 8 5 2 agall 0 Al i wa b i o senn g4kl
3 gprtllaa ada Ligiag bl V) g al@iVlaa Nk a g Bl by

dVaalallar 89 W Jr rear 88 5wV a0 A5 (651 e din i L))
dj\\ A 1‘2‘4‘6 a_c‘ “‘“ AR :éy\ < Z\_g\ ) 24 22 A‘ 4.. ..;!Qg“ h 2 L'Jn( LA .A: t‘ﬁ
Aclu24d) AL PR dlelu 6 Kb alelu 6

el (o aage pa e )58l A W el Al all @y gl sl anl) il
Ailall) s jaieal) Alanl) e duvanl)


mailto:dr.gladiator91@gmail.com

1118 MAHMOUD M. EL-MISADY etal,

et A uhlll A g el Al aall le dgy iamall il Ll (€ i)
KPR SVON [ AN | PG ) S PSP B - P SN N JRUPTIIN ] R ) IO | R WX

.‘)1 I. - n_.’ B‘)\‘)AM d‘ sar y

dnanll Ol Ll (S s c@\)ﬂ\‘)\_ia.ml\ 3l —all J_atin ;K_MS\ sl
o sl yadll (bl A yeiesal) Aladd) e



