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Abstract

Background: The transverse abdominis plane (TAP) block, pravidifective analgesia after lower abdominal suegeif used as part of
multimodal analgesia. In this prospective, randa@aidouble-blind study, we proposed to determineogitenal volume of local anaesthetic to
be used in ultrasound guided TAP (transversus abmisplane) block for post Caesarean section as&gdubjects and Methods:Total 90
parturients were randomly allocated to group Augr® and group C to receive after routine spinaesthesia, bilateral TAP blocks with
15ml, 20ml and 30 ml of 0.2% Ropivacaine in additio standard analgesic comprising intravenousfitgtaminophen, 1 gram 8 hourly and
IV patient-controlled analgesia (PCA) with fentanighch patient was assessed at 0.5, 2, 4, 6, 821G&and 24 hours after surgery by an
independent observer for pain at rest and on monensng visual analog scale, time of 1st demamdéitanyl, total consumption of PCA
fentanyl, satisfaction with pain management ane ®ffects(nausea , vomitng and sedati®gsults: Use of fentanyl was significantly
reduced in group B and C compared to Group A du2ihdp after surgery (P < 0.001). Pain scores waxel both on rest and activity at each
time point for 24 h in groups B and C (P < 0.0Qib)e of first analgesia was significantly longeatisfaction was higher, and side effects were
less in group B and C compared to group A. Theetifice was not significant between group B an€@hclusion: We concluded that
though increasing the volume of local anaesthetmf15 ml bilaterally to 20 ml bilaterally resultéal increased duration and quality of

analgesia, further increase to 30 ml bilateralfgi@fd no significant advantage in terms of reductioVAS scores or opioid consumption.
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Introduction

Effective relief of post operative pain followinga€sarean
section is a challenge as mothers are expectedrse rand
care for the new born in the immediate post opezateriod
and motivated women want to be alert ,comfortabid a
mobile.Pain after cesarean section is usually desgras
moderate to severe by most patients and failuesleéguately
treat it may affect mother-baby bonding, care ofvibern,
and breastfeeding. It may even risk the patients for
thrombo-embolism as a result of immobility due t@ing”
The pain management should not only be adequatelbait
safe for the breastfeeding baby. Pain of cesareatios
essentially has two components - somatic (due dominal
wall incision) and visceral (from the uterus) ansubstantial
component of pain is derived from abdominal wall
incision®®!

Systemic or neuraxial opioids are the mainstaytfeating
postoperative pain, as they are effective agaimsh lthe
components. However, they are associated with eeuiof
undesirable side effects such as nausea, vomisiedgtion

and respiratory depressiémn:

The Transversus abdominis plane (TAP) block, target
abdominal wall neural afferents between T6 and hd thus
can relieve pain associated with an abdominal imefs’
TAP is a neurovascular plane located between ttenal
obliqgue and transversus abdominis muscles and serve
supplying abdominal wall pass through this planéotee
supplying anterior abdominal wéTherefore, if the local
anesthetic is deposited in this space, myo-cutaneensory
blockade result§:”! Although there are very few reports of
complications with TAP block, local anaesthetic itity
remains a possibility, as large volumes are requifer
performing the block, especially when done bildtgra
Increasing the local anaesthetic concentration liysua
prolongs the duration of the nerve blocks, but T#&ck is

an exception as it relies on local anaestheticashreather
than concentration and hence is volume deperdint.
pregnant populations, reduced plasma protein bgpdin
increased cardiac output and blood flow, along with
heightened neuronal sensitivity can result in pidadn
neurotoxic concentrations of local anaesthélicStudies
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have reported toxic plasma concentrations for Raaine at
doses of 2.5 mg/kg®*Y Seizures have occurred in pregnant
patients at doses much below those conventionaigd un
non pregnant patient$:*® Keeping these findings in mind
we used 0.2% Ropivacaine, which enabled us to ddtein
upto 30 ml drug bilaterally without exceeding a elosf
2mg/kg in any patient. Currently, there are no cije
guidelines regarding the optimal procedure speeifitimes
and local anaesthetic concentrations to be usedTAd?
block. So the drug and volume should be chosen eeithion
especially for caesarean section.

As advised by the American Society of Regional
Anaesthesia, a regional technique should be tailooethe
minimum mass of local anaesthetic molecules necgdea
achieve the desired clinical effect. Our study aitas
compare different volumes of Ropivacaine, and tinere
determine the optimum volume of local anaesthatidé
used in TAP block, without compromising the anaiges
efficacy.

Subjects and Methods

The study had approval of our institutional reviesard and
was conducted according to the study protocol apgatdy
the board. After informed written consent, 90 adult
parturients  belonging to American  Society  of
Anesthesiologists physical status | and Il reqgirgiective

or nonurgent cesarean (where no fetal or maternal
compromise existed) via Pfannenstiel incision weguited

in this prospective double-blind study. Patients<60 kg or
>100 kg weight, with any contraindication to spinal
anesthesia ,those with known hypersensitivity wogdrused,
who were unable to understand visual analog scAlSj\or
use patient-controlled analgesia (PCA) were exaufilem
the study.

The recruited patients were randomly assigned &ajrthe
three groups on the basis of computer-generatedoran
number table. Allocation concealment was done hbialbe

numbered opaque sealed envelopes (SNOSE) technique.

These envelopes were opened on the day of sulpery
person not involved in the study. All patients ieed
intravenous (1V) ranitidine (50 mg) and metoclopiden(10
mg) 20-30 min before transferring to OT as insitoal
protocol. Patients were given spinal anesthesia @42.2 ml
of 0.5% heavy bupivacaine and 15 mcg of fentanylab
level in sitting position, simultaneously coloadingth 500
ml of Ringers lactate. Intra-operative antiemetigsre not
used routinely, but if needed, 4 mg of ondansetkbnvas
used.

At the end of surgery, all patients received utitasl guided
bilateral TAP block in the mid axillary line. Usingseptic
technique (gown, gloves, face mask and protectieath for
ultrasound probe) a high-frequency linear ultrasbun
probe(6-13 MHz, Sonosite MTurbo) was placed ingvanse
plane midway between the iliac crest and the subtos
margin in the mid axillary line. The fascial plabetween the
internal oblique and the transversus abdominis fauseas
identified. A 21 gauge 100 mm needle attached byilfle
tubing to a syringe filled with saline was used#sform the
block.The needle was inserted anteriorly in plaloa@ the

line of ultrasound and guided towards the transigers
abdominis plane. The final position of the probesw@be no
further anterior than the anterior axillary line.
Hydrodissection was performed using test injectdr8 - 5

ml normal saline. After aspiration to exclude inadent
vascular puncture, a test dose of 1-2 ml of theg duas
injected to confirm needle placement. After a nisgatest
dose, the study solution was injected while closdlgerving
for signs of toxicity (tinnitus, perioral numbnessetallic
taste in mouth, slurring of speech and mental stelhanges).
TAP block was performed in a similar fashion on the
opposite side.

All the patients were shifted to postanestheticecanit
(PACU) where they were observed for 1 hour , afthich
they were shifted to routine post delivery wardeTgatients
received standard analgesia according to obstetric
department protocol consisting of IV Acetaminophg&n
gram 8 hourly, first dose was given at the endusfiery. In
addition, they also received IV fentanyl through APC
(10mcg/ml) set at 25 mcg bolus dose, with 15 mitkdmt
interval and 1 h limit of 100 mcg.

The assessment of presence and intensity of pait @n
rest and on passive flexion of hip and knee), rause
vomiting, and sedation was done immediately aftandfer

to PACU (0 h) and at 0.5, 2, 4, 6, 8, 10,12 andh2dfter
surgery. The intensity of pain was assessed on {AS no
pain, and 10 = worst pain). Rescue analgesia érfahm of

Inj Diclofenac 75 mg IV ) was given when VAS wasl>or
patients self administered it via PCA pump.

Nausea and vomiting was assessed on a categofiddy/ P
scoring scale (0 = no symptoms, 1 = only nauseandusea
and/vomiting only once, 3 = vomiting 2 or more tshe4 mg
ondansteron was given IV if patients complained of
persistent nausea or vomited. Subjects requiriBgdoses
were given ondansetron round the clock (4 mg thaliziéy).
Level of sedation was assessed using a simple A¥Ele

of 0-3, where A/0 = awake and alert, V/1 = quietlyake,
P/2 = asleep but easily arousable, U/3 deep sleep
responding to painful stimulus. Patients were latteio be

sedated if score was >2. Naloxone (1-2mcg/kg) IVswa
administered if the score3.

The patients were also interviewed after 24h ofgswyr
regarding satisfaction with their pain managemeikeit
scale. The scale included 5 Likert items: Very dis$ied =

1, dissatisfied = 2, unsure = 3, satisfied = 4 ey satisfied

= 5. Patients were asked to verbally dictate tlaresof the
satisfaction scale.

In PACU, all observations were made by an independe
observer who was unaware of group allocation. Timagry
outcome was 24 h fentanyl consumption, and secgndar
outcome measures were pain scores at rest and reavem
time of first analgesia, side effects(nausea, vimgpitand
sedation), and satisfaction with pain managemeimhe Tof
first PCA fentanyl and cumulative fentanyl consuioiptat 2,
4,6, 8, 10, 12 and 24h was obtained from eleatraréemory

of PCA device.Any local complications of TAP bloekd
number of doses of antiemetics and rescue anafgesic
administered were noted. Respiratory rate was timaapy
measure of safety. Clinically significant respirgto
depression (respiratory rate less than 8 for 1 mvag treated
by ensuring patent airway and providing supportive
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treatment. If 2 such episodes occurred patientwitglrawn
from study.

With reference to previous studies, a sample sfz&0oper
group was calculated based on a difference of 5€otal
fentanyl consumed in 24 hours between any two Grdup
Group B and Group C, with a SD of 50, at two-sidizha of
0.05, and a power of 90%.

Statistical analysis was performed by the SPSSramdor
Windows, version 17.0 .Continuous variables aresgmied
as mean = SD, and categorical variables are predens
absolute numbers and percentage. Data were chdoked
normality before statistical analysis using Shaigfidk test.
Normally distributed continuous variables were caneg
using ANOVA. If the F value was significant and iaarce
was homogeneous, Bonferroni multiple comparisoh wes
used to assess the differences between the indiviptaups;
otherwise, Tamhane’'s T2 test was used. Categorical
variables were analyzed using the chi square test.all
statistical tests, p value less than 0.05 wastakéndicate a
significant difference.

The VAS scores were similar on arrival in PACU iattp
groups but were significantly lower at all-time pts up to
24 h in group B and group C compared to group Ah fz
rest and on movement (P < 0.0001). Although theescat
24 hours were lower in group B, it was not stataity
significant.

Results

A total of 90 parturients who fulfilled the critariwere
randomized for this study, 30 in each group. Theupgs
were not different regarding demographic and ottegrn as
well as baseline hemodynamic parameters [Table 1].

Table 1: Demographic data (mean * sd)
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Demographic | Group A Group B Group C P

Variables Value
Mean + SD Mean + SD Mean = S

Age 28.73+2.0 29.27+1.9 29.10+1.8 | 0.55¢

Weight 64.70 + 3.03 65.93 +2.84 66.10+2.56 0.116

Height 161.50 +3.09 | 161.53 +2.73| 162.83£2.97 | 0.140

BMI 2481+1.04 | 2529+1.39 2495+1.21 0.297

Mean fentanyl consumption within first 4 h of sungevas

similar in both groups but subsequently total fagta
consumed over first 24 hours was significantly lesgroup

B and C in relation to group A( 337.5 +/- 41.91d&15.83
+/- 46.84 in groups B and C respectively vs 485:0235.11

in group A). The difference between groups B andas not
statistically significant. [Figure 1].
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Figure 1:

The VAS for pain is depicted in Figure 2 and 3

Where none of the patients in group B and C wetmdo
sedated at any time , in group A 6.7% patientsDath 1 13.3
% patients at 12 h were found sedated . Postopenatiusea
and vomiting (PONV) was more frequently noted iowgy B
and C compared to group A. 46.7% of patients irugré
required anti emetics and the cumulative PONV sdore
group A was also significantly higher than for gopd8i and C
(1.8 vs 0.17 and 0.13 respectively) . Satisfactioth pain
relief was significantly higher in group B and Q0% pf
patients in group A had disturbed sleep, only 16p&tents
in group B and 10% in group C reported sleep distnce.

Discussion

Effective relief of Post-operative pain followingesarean
section is challenging. The traditional opioids aapart of
multimodal analgesia are difficult to administercaese
motivated women want to be alert, comfortable arabife

after caesarean section in order to care for thefry'” So

we used TAP block, a relatively new regional arfzesia
technique described first in 2001 by Rafi eflalas an
adjuvant to neuraxial blockade used for CS. Oveeme
years, there has been growing interest in regioerle block
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techniques with promising results on efficacy, lesytreduce
the need of supplemental analgesia thereby lowetlirey
incidence of drug-related side effdtts®

Our prospective randomised double blind study, cectet
on 90 patients was aimed at comparing the analgésiacy
of three different volumes of local anaesthetic 1,520 ml
and 30 ml each side of 0.2% Ropivacaine, to detegritie
optimal volume to be used in post-CS patients,eims of
reduction of VAS scores, opioid consumption andoipi
related side-effects.

As described by Mukhtar K, TAP block is a type of
abdominal field block, that relies on local anaetthspread
rather than concentration; which signifies its vo&u
dependenc}”! But what is the actual volume needed is still
debatable. TAPis a relatively new abdominal field block
with excellent efficacy after a variety of abdonisargeries
including caesarean sectibi*®?Y Previous placebo-
controlled studies have shown clear analgesic iievfef AP
block in patients of cesarean delivery both under
spinal**2°2and general anesthesia. Eslamian &fand
Tan et af evaluated efficacy of TAP block versus no block
in patients undergoing cesarean delivery under rgéne
anesthesia. Patients in TAP group had lower VAS pai
scores at rest and during coughing, utilized lesZAP
tramadol and had a longer time to ask for firsigesia, than
the patients who did not receive block. The safetd
efficacy can be further improved by use of ultraghuThe
analgesic efficacy of US-guided TAP block has bprmved

by Niraj et al in abdominal surgeries. But he prsgmb that
further research should be done to investigate hemeit
might be more efficient than IV-PCA and what effecan be
drawn by the combination of botf§ Maitreyi et al”® used

15 ml of 0.5% Ropivacaine for US guided TAP block i
patients undergoing caesarean section under
anesthesia. They found that TAP block with ropivaea
compared with normal saline reduced postoperati \at
24 h (P = 0.004918). Time for rescue analgesidénstudy
group was prolonged from 4.1 to 9.53 h (P = 0.0}6Btkan
requirement of tramadol in the first 24 h was restlin the
study group.

A recent systematic review and meta-analifiseviewed

spinal

Although opioids still play a central role in poSS pain
management, they alone are not adequate and irateequ
post-operative analgesia is one of the most comoamses
for poor patient satisfaction following Caesareasiivery.
Some authors have claimed improved maternal setisfa
with opioid based IV-PCA, but the high incidence of
associated adverse effects such as nausea/vonptungtus,
sedation and respiratory depression not only |tméir use
but also lower the patient satisfaction with pahef* We
used TAP block as adjuvant to regular IV-PCA, irastempt

to reduce the total opioid requirement and the @ated side
effects. We chose fentanyl as it is a potent affie spioid,
with a much greater therapeutic index than morphineé is
associated with less nausea, vomiting and pructuspared

to other opioid$®™ We found a statistically significant
reduction in the total number of fentanyl bolusegded in
Group B (13.5 + 1.65) and Group C (12.6 + 1.47) pared

to Group A (19.4 + 1.40), as shown in Figure 4.d&picted

in Table 2; the total fentanyl (in micrograms) comed over
24 hours in Group A was 485.02 + 35.11 which was
significantly higher than in Group B and Group G713 *
41.91 and 315.83 + 46.84)he opioid sparing effect of TAP
block in our study was established by the reductbiotal
fentanyl dose thus contributing to improvement i@N¥/
score, sedation score and maternal satisfaction.

TOTAL FENTANYL BOLUSES

25

Mean Value

0

five randomized double-blind studies including 312
parturients receiving TAP block for management afnp
after cesarean delivery. Out of five, two stuliie§! used
intrathecal morphine along with bupivacaine for ngpi
anesthesia while others used plain bupivacéiié® The

conclusion was that TAP block was effective in r&dg
pain scores and morphine consumption for 24 h coaapt

the placebo group. But in patients where morphias wsed
as adjuvant to subarachnoid bupivacaine, the TA¥ekbtlid

not provide additional analgesic bené&fit. Two similar
studies were conducted in ASA | and Il patientsargding
elective caesarean section under spinal anaesthsgisigq 20

Group A Group B Group C
Figure 4:
Table 2:
Total Mean+ | Min - P Group | Group | Group
Fentanyl | SD Max Value | A A B
Dose Vs Vs 'S
Group | Group | Group
B C C
Group | 485.02+| 400-575| <0.001] <0.001] <0.001 0.064
A 35.11
Group 3375+ | 275-425
B 41.91
Group | 315.83 | 250 -400
C 46.84

ml of 0.25% bupivacaine or levobupivacaine. Thedigs
revealed that pain scores were lower and time ofahel for
first analgesia was significantly longer in studyougps
compared to control (no drug) groups®® Another study
conducted using 20 ml of 0.375% ropivacaine oneeitfide,
which included ASA Il patients undergoing caesarean
section under spinal anesthesia; showed reductiomean
VAS score (P < 0.001) and opioid requirem@étt.

Post-CS patients show an increased pain intensity td
raised anxiety in the mother and inter-individuatiability
in the perception of paifi’ As per our hospital protocol, we
gave IV Acetaminophen at 8 hourly intervals to tie
patients and a bolus of IV Diclofenac 75 mg in foen of
rescue analgesic when the VAS score was >4. Iistogly, a
significant number i.e. 86.7% of patients in gréupequired
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rescue analgesic three times within 24 hours, veseiia
Group B and C, most patients (76.7% and 86.7%
respectively) required rescue analgesic only orecshown

in Table 3, Figure 5. It was probably due to betjeality of
analgesia with 20 ml and 30 ml of Ropivacaine inPTBlock

in comparision to 15 ml. The difference between pB
and C was not significant.

lack standardization and differ as per institutigmatocols.
So we used a simplified AVPU scoring syst&twhich is
user friendly and can be assessed even by a traimsd; for
measuring the level of post-operative sedation. fdlend
some degree of sedation (response to verbal comghaimd
group A in 6.7% of patients at 10 hours, 13.3% atfgnts at
12 hours and 6.7% of patients at 24 hours postadipely in

comparison to Group B and group C, where none ef th
RESCUE ANALGESIC = np P group &, - hon
e patients were found sedated at any point of tinei€pts
were comfortably asleep and easily arousable) jlgbdue
100% . . . .
to reduced opioid consumption by this group of 8.
80% None of the patients in any group of our study had
§ 60% 87% respiratory depression (respiratory rate8) or desaturation
S o (SpG, < 90%). Results similar to our findings were notgd b
* . ) McDonnell JG et al who found 36% reduction in sexat
" P scores in the TAP block group in patients post'&s.
0% + . . g
Group A Group B Group C
Figure 5: Table 4 _
Cumulative | Mean | Min—Max | P Value| Group Group | Group
score  of| £SD A A B
Table 3: PONV Vs vs vs
Rescue | Group A | Group | Group [P Group | Group | Group Group | Group | Group
Analgesic B c value |A A B B c c
Vs Vs Vs Group A 18 +| 0-5 <0.001*| 0.005| 0.005 1.00
n (%) n (%) n (%) Group | Group | Group 1.56
B C C
1 0 (0.0%) 23 26 <0.001 |<0.001 | <0.001 0.504 Group B 017+ 0-1
(76.7 | (86.7 0.38
%) %)
2 4 7 4 Group C 013+ 0-1
(13.3%) | (233 | (13.3 0.34
%) %)
3 26 0 0
(86.7%) | (0.0% | (0.0% ANTIEMETIC GIVEN -2
) ) "1
Total 30 30 30 0
(100%) | (100% | (100% 100%
) )

We used a simplified PONV score similar to thatduby
Kaja S et al in demonstrating a reduction in PONdrs,
probably due to the enhanced analgesia and thedepio
sparing effect of TAP blocR? We found that incidence of
PONV and post-operative antiemetic requirement was
reduced significantly in Group B and Group C, coneplato
Group A. Refering to Table 4, we can see that theuwdative
PONV score for Group A was 1.8 + 1.56, which was
significantly greater than for Group B (0.17 = 0.3&d
Group C (0.13 = 0.34). In Group A, 46.7% of patsen
required anti-emetics, which was significantly deza
(p<0.05) as compared to Group B and Group C, as sliown
Figure 6. The results were comparable in Group d@@roup

C, where none of the patients required anti-emedicany
point of time during 24 hours which was probablgda the
better pain relief and reduced opioid consumptionthis
group of patients. Our findings were similar to firedings

of Baaj et al who also reported a reduction in PONV
incidence in their study (5% in TAP group Vs 10.586
control group) in patients undergoing caesareartiosec
under spinal anesthefd.

Apart from a reduction in pain scores in the mather
decrease in inpatient sedation is desirable fordawvipg the
compliance with post-operative care including mishtion
and communication. Sedation scores used in prewtudes

80%

60%

100% 100%

40%

% of cases

20%

0%

Group A

Group B Group C

Figure 6:

LIKERT SCALE Group A
Group B
Group C
100%

80%

67% 67%
17%17% 13% 17yi
9/

80%
60%

40%

% of cases

20%

0% -

Figure 7:

The results of this study demonstrated that TARIbMith
20 ml or 30 ml of 0.2% Ropivacaine supplemented\by
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Acetaminophen and PCA fentanyl was more effective i
reducing severity of pain and reduced the needoaidoand
rescue analgesics during first 24 h after surgarpatients
undergoing cesarean section under spinal
compared to TAP block with 15 ml of local anaesthéethe
patients receiving TAP block in these 2 groups disol
lower PONV and were less drowsy and more satisfigh
their pain management compared to those who retieve
TAP block with 15 ml of 0.2% Ropivacaine.

Significantly more number of patients in group Rlahwere
satisfied with their pain management as they céedd and
could care for their new born being pain-free. [Fay7]

To date, no trials have investigated the effectslamfal
anaesthetic volume, concentration, or dose on ldoc&tion,
spread, and safety for both single-injection andticoous
TAP blocks. While some investigators used a welgsed
dose of local anaesthetic, others used a predetedmi
arbitrary injection volume, the latter being a piee that
may increase the risk of local anaesthetic toxititpatients
with low body weight, and in special situations elik
pregnancy, which is associated with a heighteneditéty

to local anaesthetics and can predispose thesentmtio
local anaesthetic systemic toxicity (LAST). Thers i
increasing evidence that doses local anaesthatitsnonly
used for bilateral TAP block can reach potentiaihyxic
levels!™***3*37lyarious factors like the reduced threshold for
toxicity®”, increased concentrations of free drug available
due to decreased protein binding, venous distensibn
inferior vena cava (IVC) and an increased cardiatput
leading to increased uptake and distribution ofdtheg®-=®
together with increased neuronal susceptibility ltzal

well within permissible limits, as observed by Jadx al.
To minimise such complications, measures like cesrd
drug concentrations (0.2% ropivacaine) and visadbs of

anesthesiathe needle tip at all times during the procedurerevent

inadvertent intramuscular/intraperitoneal injectltawve been
incorporated into the study protocol. Thereforeoasensus
needs to be developed regarding the safe dose and
concentration of local anaesthetic solution to finthe
systemic toxic complications of the block withodteating
its analgesic efficacy. And the question that stdmains
unsolved is ‘Can we make the plasma levels of local
anaesthetic after TAP block lower, safer or better?

By comparing three different volumes of Ropivacaine
tried to solve the decade long query, ‘What is dpgimal
volume of local anaesthetic to be used for TAP lblat
Caesarean section?” We found an increased effidgcy
increasing the volume of Ropivacaine from 15 matatally
to 20ml and 30 ml bilaterally. Increasing the voburof
Ropivacaine from 20 ml to 30 ml bilaterally did retd to
any significant advantage in terms of reduced VASres,
PONYV scores, opioid consumption, sedation scongatient
satisfaction. We recommend 20 ml of 0.2% Ropivaeas
the safest dose to be used in TAP block in possaraan
section patients as 30 ml volume might lead todiokin the
mother due to their heightened intrinsic sensifivid local
anaesthetics in pregnancy and also offers no gignif
advantage in terms of reduction in VAS scores aoidp
consumption.

However our study was not without limitations. Hirs
although we did not encounter block-related conapidn in
any patient, our sample size was not enough tossgbe

anaesthetics can all predispose to LAST in pregnantsafety. While randomised controlled trials demonstrate the

mothers®” Finally, the concomitant use of subarachnoid
block could also increase the systemic absorptfadheodrug
due to vasodilation thereby predisposing to systemi
toxicity.*” It would therefore be prudent to use the lowest
possible concentration of local anaesthetic necgsta
achieve the desired spread for a successful block.
Nevertheless, realizing the limits posed by toyicihe dose
parameters are still subject to 2 conflicting pties:
duration and spread. Although it is logical to asetthat the
use of higher local anaesthetic doses (and coratinmts) in
TAP block prolongs the duration of analgesia, TABck
remains a compartmental field block with an exterft
dermatomal spread largely dependent on the voluniecal
anaesthetic injecteff!

Plasma concentrations of Ropivacaine after thiskbloere
first reported by Griffiths et al in 2018 In 2012, Torup et
al analysed data from 18 patients presenting foloatino-
pelvic surgery who received TAP block with 20 ml@&%
Ropivacaine on each side. Their study further slaotheat
TAP blocks with bilateral injections of 20 ml ropisaine
0.5% w/v gave rise to potentially toxic peak blood
concentrations of total ropivacaine in one-third thfe

analgesic efficacy of TAP block, they are not ldyge
powered to identify rare complications of the blotlence
larger safety trials are needed .Although the bl@chnique
was the same, the blocks in our study were perfdrinea
different anaesthetist each time which probablylted in
some inter-individual technique variability. Therehatomal
spread could not be assessed in our patients ddadtle was
given in the immediate post-operative period whatiepts
still had sensory loss due to the spinal anaesthdtie
analgesic efficacy of TAP block has been demorexréor
upto 48 hours in previous studies, while we onlgeased
patients for 24 hours. All patients were given [V
Acetaminophen 8 hourly as per hospital protocol, which
could have been synergistic in reducing pain intgredong
with opioids and TAP block. This may have been a
confounding factor in calculating the total doserefcue
analgesic.

To conclude, we can safely recommend 20 ml of 0.2%
Ropivacaine for use in TAP block for Cesarean sacti
patients. As TAP block results in significant retiol in
opioid consumption and opioid related side-effestsich
facilitates better maternal-infant bonding and deskthe

patients!¥ There is also one report of seizures and anothermother to nurse the new-born more efficiently, & i

of cardiac arrest from local anaesthetic toxiciftea TAP
block'[12,13,33]

Although ultrasound allows real time needle vissagion, it
does not guarantee that the tip of the needle thenplane
and partial intramuscular or intraperitoneal injgctmay still
occur and lead to toxicity even though the totaedgiven is

recommended for all patients undergoing cesareatiose
under spinal anesthesia, in the absence of longgact
intrathecal morphine. As use of ultrasound resufis
enhanced safety and allows accurate placementeofliing
within the TAP, USG guided TAP block is therefore
recommended for all patients, especially in thdirgptof
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technique challenging .The use of TAP cathetersfgeher
prolong the duration of analgesia, and should lefepred
over giving additional volume or higher concentat of
local anesthetic, particularly during pregnancy eihiis
associated with heightened sensitivity to localestizetics.

Conclusion

We concluded that though increasing the volumeoactll
anaesthetic from 15 ml bilaterally to 20 ml bilatér
resulted in increased duration and quality of aesibky
further increase to 30 ml bilaterally offered ngrsficant
advantage in terms of reduction in VAS scores aoidp
consumption.
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