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Abstract

Cesarean delivery under general anesthesia requires effective postoperative analgesia for early
ambulation and breast feeding. Transversus abdominis plane (TAP) block is done by injecting
local anesthetic solution in the plane between internal obligue and transversus abdominis
muscles on either sides of the abdominal wall to prolong postoperative analgesia.

One hundred pregnant women who underwent general anesthesia for cesarean delivery were
randomized in to two equal groups;TAP block group versus control group. This block was
performed bilaterally using 20 mls of 0.25% plain bupivacaine on each side. Each patient was
assessed postoperatively by a blinded investigator at 2, 4, 6,12, 24 hours using numerical pain
score (NPS) 0-10 at rest and movement. Narcotics consumption, drug side effects, and
patient’s satisfaction were recorded.

There were no significant differences between patients characteristics. Postoperative pain at
rest as measured by NPS showed; medians (3-6) and means (3-5.5) in the control group; which
were significantly (p<0.05) higher than those in TAP block group which did not exceed. During
movement, NPS medians (4.5-8) and means (4.5-8.5) in the control group were significantly
(p<.05) higher than those in TAP block group where never exceeded. Narcotic consumptions
decreased to 50% in TAP block group. Pethidine requested by 30% of patients in the control
group versus 14% of TAP group. Unilateral block observed in 1/50 (0.02%), no other
complications reported from TAP block. Patients satisfactions for analgesia rated good by 82%
in TAP block group versus 40% in control group.

In conclusion, transversus abdominis plane block provides good & prolonged postoperative
analgesia after cesarean delivery performed under general anesthesia when it is combined to
multimodal analgesia.

Introduction

he provision of effective abdominis plane (TAP) block is regional

postoperative analgesia after cesareamesthesia technique that provides
delivery is of key importance to facilitateanalgesia to the parietal peritoneum as
early ambulation, infant care andwell as the skin and muscles of the
prevention of postoperative morbidity anterior abdominal wall
The analgesic regimen needs to meet thBespite a relatively low risk of
goals of providing safe, effectivecomplications and a high success rate
analgesia, with minimal side effects fousing modern techniques, TAP blocks
the mother and her child. As part of aemain underutilizet Rafi first described
multimodal analgesic regimen, opioids aréhis block in 2001; he portrayed it as a
required initially to achieve effectiverefined abdominal field block (RAFI),
analgesia. However, opioids arewith targeted single shot anesthetic
associated with dose-dependent sidelelivery in to the TAP, a site traversed by
effect$, so that techniques which reduceelevant nerve branchesThis was a
opioid requirements may be of benefit irsignificant advance from earlier strategies
this population. The transversughat required multiple injectiois By
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utilizing surface anatomical landmarksanatomical Landmark Based Approach as
the TAP was reached by first identifyingin Rafi's classic description Ultrasound-
the lumbar triangle of Petit (figure 1); anGuided Approach was first described in
area enclosed medially by externaP007 by Hebbard et al, and surgeon-
oblique, posteriorly by the latissimusAssisted Approacti® Chetwood et &l
dorsi, and inferiorly by iliac crest. Thedescribed a laparoscopic-assisted
floor of the triangle, from superficial totechnique wherein a classic TAP block
deep, is composed of skin, subcutaneolimsed on anatomical landmarks was
tissue, and the fascial borders of thperformed while the injection area is
external oblique, the internal oblique, andbserved with an intra-abdominal
the transversus abdominis musclesaparoscopic camera. A peritoneal bulge at
respectively. It is possible to block thethe area of injection was seen after local
sensory nerves of the anterior abdominanesthetic was delivered within the TAP,
wall before they leave this plane anand this visual served as the desired
pierce the musculature to innervate thendpoint for this technique. Such direct
entire anterior abdominal wallln 2004 visualizaton may help to avoid
McDonnell et al presented preliminaryintraperitoneal injection, one of the major
work on TAP blocks in cadavers and impotential risks of the TAP block. More
healthy volunteers at the scientificrecently, a surgical TAP block utilizing a
meeting of the American Society oftransperitoneal approach was performed
anesthesiologistsalthough this block was intraoperatively, a blunt tipped block
referred to as the RAFI technique , by theeedle was advanced from inside the
time the study was completed andbdominal wall through the parietal
published in 2007 McDonnell et all hadperitoneum, then the transverses
already adopted the term TAP bl6¢R abdominis muscle, and as indicated by a
and then demonstrated its postoperatia@ingle pop sensatiofi*®. Araco et al
analgesic utility in patients undergoingdescribed a surgical TAP block in which
open retro pubic prostatectomy, loweblunt dissection through the external and
abdomen operatiohs*? and cesarean internal oblique muscles leads to injection
sections under spinal anesthé$iahere of local anesthetic into the TAP under
are different techniques for TAP block:direct visualizatiof?.

<

.~ ) i :
Figure 1. Lateral abdominal wall showing method of the block; TOP=triangle of
Petit, SM= subcostal margin, IC=iliac crest, LD=Latissmus dors muscle, EO=

External oblique muscle.
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This study aimed to evaluate thdechnique. A loss-of-resistance technique
postoperative analgesia of TAP blockvas used to locate the TAP and this is
after cesarean delivery performed undeyossible because the fascial extensions of

general anesthesia. the abdominal wall muscles within the
floor of the lumbar triangle of Petit create
Patients and methods an easily appreciated increased resistance

After obtaining an approval from theto needle advancement. With the patient
Ethical Committee, and written informedin a supine position, the iliac crest was
consents from the patients, one hundrguhlpated from anterior to posterior until
full term pregnant women scheduled fothe latissimus dorsi muscle insertion was
elective cesarean delivery via aappreciated. The triangle of Petit was
Pfennenstiel incision who underwenpalpated between the anterior border of
general anesthesia were included in tHatissimus dorsi, the posterior border of
study. Their physical status were class | &he external oblique, and the iliac crest.
Il according to the American society ofThe skin was prepared with 10% iodine
anesthesiology (ASA) classification forsolution, skin over the triangle of Petit
body fitness". was pierced with the needle held at right
The study was done at Basrah generahgles to the coronal plane. The needle
hospital between 2nd January and 30thas stabilized and advanced at right
March 2011. Patients were excluded iéngles to the skin in a coronal plane until
there was a history of relevant drugesistance was encountered. This first
allergy. Patients had been dividedesistance indicated that the needle tip was
randomly into two equal groups: TAPtraversing the fascial extension of the
block and control groups. TAP block wasxternal oblique muscle. Further gentle
done with 20 mis of plain 0.25%advancement of the needle resulted in a
bupivacaine (to a maximal dose ofoss of resistance, or “pop” sensation, as
1mg/kg/side), while patients of the controthe needle entered the plane between the
group did not receive block. The patientsgxternal and internal oblique fascial
anesthesiologists, and staff providingayers. Further gentle advancement
postoperative care were blinded to grougesulted in the appreciation of a second
assignment. All patients received standaridcreased resistance as the needle
general anesthesia by rapid sequenteaversed the fascial extension of internal
induction, consisting of pre oxygenatioroblique. A second pop indicated entry into
and intravenous injection of thiopentathe transversus abdominis fascial plane.
250mg, ketamine 25mg, succinylcholineAfter careful aspiration to exclude
100mg, endotracheal intubationyascular puncture, a test dose of 1 ml was
controlled ventilation, and maintenancenjected. The reposition was done if
with halothane 1% in 100% oxygen andubstantial resistance to this injection was
relaxation by IV pancuronium 4mg.present which indicates that the needle
Syntocinon 10 international units waswvas not between fascial planes. After a
given IV after fetal delivery, and reversainegative test dose, 20 mis of 0.25%
of relaxation at end of surgery was donbupivacaine (50mg) was injected through
with IV neostigmine 2.5 mg mixed with the needle whereas observing closely for
atropine 1mg. The TAP block wassigns of toxicity. The TAP block was then
performed at the end of operation, beforperformed on the opposite side using the
extubation, by one investigator using theame technique. After recovery from
following techniqué® (Figure 2; a 22- anesthesia, patients were transferred to the
gauge and 90-mm length spinal needl®pbstetric ward where they received the
Quinki type, was attached to a 20 milsame protocol of analgesia composed of
syringe which was prepared under aseptdiclofenac 75 mg intramuscular injection
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every 12 hours at first 24 hours withSPSS™ v 18.0 for Microsoft™
adding of IM opioid (pethidine 50mg orWindows, and results were reported as
tramadol 100mg) when patients requestembsolute  values, means, standard
more analgesia. deviations, or medians with [25-75 inter-
Assessment of the pain severity was dorgartile range]. Z-test was used. A
by numerical pain score (NPS) from O-1Gtatistically significant difference is
both at rest and movement by knee flexiononsidered when p value is less than 0.05.
on bed, and the presence of nausea and
sedation were recorded. This assessmdrésults
was done at 2nd, 4th, 6th, 12th and 24tAfhe preoperative characteristics of
hours after TAP block. patients for both groups were similar as
Statistical tests were performed using seen in Table I.

Tablel: Characteristics of patients

Groups
Characters Control TAP
Number (n) 50 50
Age (years) mean = SD 28.7t6.4 | 27.846.7
BMI (kg/m2) 27.3942.62| 27.75+3.38
ASA 1/lI 26/24 29/21
Parity median (range) 3(1-7) 3(1-8)
Patients with previous abdominal operations n | 31(62) 31(62)

Postoperative analgesia was measured imich the NPS did not exceed 1 (Figures
NPS (0-10) during rest and movementiA & IIIA). Similarly, during movement
(Figures Il & [ll). During rest the NPS medians (4.5-8) and means (4.5-
postoperative pain in the control grou.5) in the control group which were
showed NPS medians (3-6) and means (8ignificantly (p <0.05) higher than NPS in
5.5) and these were significantly (p <0.05TAP group which never exceeded 2.5, as
higher than those in TAP block group irshown in Figures 2a & 2b.

Fig.2: A (At rest)
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Figure 2, Box plots of postoperative in each group over the first 24
numerical pain scores (NPS) at rest (A)postoperative hours. Control group is
and at movement with Knee flexion (B) yellow and treatment (TAP block) group
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is green in color. The thick line in each represent the 90 and 10 percentile for
box represents the median value, theeach time point, circles indicate outliers
outer margins of the box represent thewhile tars indicate extreme results.
interquartile range, and the whiskers

Fig.2B (At movement)
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Figure 3: Postoperative numerical paimgroup is blue while treatment group (TAP
scores (NPS) at rest (A) and at movemeilock) is green in color. Data are
with knee flexion (B) in each group ovempresented as meanststandard errors of
the first 24 postoperative hours. Controineans (SE).
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The total narcotic consumption in botlpatients in the control group as compared
groups during the first 24 postoperativéo 14% of patients in TAP block group

hours, is shown in (Figure IV); the TAPrequested IM injections of pethidine.

block group shows consumption ofHowever, tramadol IM injections were

pethidine was 650mg and tramadofjiven at 6th postoperative hour to 36% of
900mg, which were about 50% less thapatients in control group as compared to
those in the control group (pethidinel0% in TAP block group, as shown in

1250mg and tramadol 1800mg). At theable Il.

4th postoperative hour, about 30% of
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Tablell: Patients who wer e given narcoticsin both groups.
Postoperative hours

2hrs 4hrs 6hrs 12hrs | 24hrs

Groups | Drugs IM

Pethidine
Control | 50mg
(n=50) Tramadol
100mg
Pethidine
TAP 50mg
(n=50) Tramadol
100mg

15(30%) | 3(6%) 7(14%)

18(36%)

7(14%) 6(12%)

5(10%) | 4(8%)

Diclofenac
Pethidine

Tramadol

Control group TAP block group

Figure 4: Total analgesic consumptionsin both groupsduringthefirst 24
postoperative hours.

Postoperative nausea and vomiting uction, and iliac crest bone graft>244°
sedation episodes were not significantliost reports demonstrated the efficacy of
different between both groups, P-TAP blocks by highlighting some
value>0.05. However, patient'scombination of reduced postoperative
satisfaction with pain relief was rated aspioid requirement, lower pain scores
good by 82% of patients in the TAP blockand/or reduction in opioid-related side
group and 40% in the control group witheffects.
P-value<0.05. The present study also demonstrated that
supplementing a multimodal analgesic
Discussion regimen with a TAP block resulted in
Transversus abdominis plane blocks hawveduced pain scores and reduced the
been described as an effective componeaverall postoperative analgesic
of multimodal postoperative analgesia forequirements to about 50% in the first 24
a wide variety of abdominal procedurepostoperative hours compared with the
including large  bowel resection,conventional regimen used in the control
open/laparoscopic appendectomy, cesagroup. The reasons for this long duration
ean section, total abdominal hysterectomypf analgesic effect after single-shot TAP
laparoscopic  cholecystectomy, opemlockade may be related to the fact that
prostatectomy, renal transplant surgeryhe TAP is relatively poorly vascular zed,
abdominoplasty with/without flank lipo- and therefore the clearance of bupivacaine
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may be slowed The incidence of consequence, the authors recommended
sedation was reduced in the TAP blockoutine palpation of the liver edge prior to
group because of the smaller doses of the

used opioids. There was a little nonlandmark-based right-sided TAP blocks.
significant difference in postoperativeLancaster and Chadwick also reported a
nausea and vomiting between both groupbyer laceration after ultrasound guided
this may be related to the effects o AP block, which was likely as a result of
general anesthesia. When the duration &dilure to adequately visualize the needle
analgesia is an issue, there is gooduring the procedurgd Furthermore, at
evidence to support using TAP catheter¢east in theory, the spleen and kidneys are
This technique was first described in 2008Iso at risk during TAP blocks. Jankovic
in a small case seri®s Two years later, et aP® observed a TAP catheter in the
the same group showed similar paiperitoneal cavity upon surgical exposure
control between epidural and TAPof the abdomen for an open nephrectomy,
catheter analgesia in randomized sfidy however no reports of injury to these
In both reports, an intermittent bolusorgans were found during a thorough
protocol was used. Complications of thditerature search.

TAP block are rare; there are no publishe@hile the likelihood of needle placement
reports in the English language of locaimay be minimized with the proper use of
anesthetic toxicity following TAP blocks. ultrasound  guidance, the potential
Griffiths et aPf* reported a mean peakcomplication of femoral nerve blocks
plasma ropivacaine level of 2.54+0.75partial or complete) may not be
mcg/ml using a total dose of 3mg/kg tacompletely avoided. The transversalis
perform bilateral TAP blocks. While thisfascia comprises the fascial plane deep to
level is above previously establishedhe rectus bdominis muscles. This fascial
minimum toxic plasma levels of 2.2plane is continuous with the fascia iliaca.
mcg/ml, it is similar to levels achieved inLocal anesthetic injected into the TAP can
other commonly utilized peripheral nervetheoretically track along the transversalis
blocks (e.g., 2.58mcg/ml for axillaryfascia to the fascia iliaca and, in doing so,
blocksf*. Kato et al. also suggested thamay block the femoral nerve and place the
toxic plasma levels may be achieved whepatient at risk of a faif.

using 40mL of 1% lidocainrd Though There are number of limitations to this
direct intravascular injection of localstudy: first: the study limited assessment
anesthetics is very unlikely with TAPto the first 24 postoperative hours,
blocks, these studies do suggest thaecause most of patients left the hospital
systemic toxicity is possible, and, as sucltat the next day of operation, second; the
caution should be exercised throughouilock was performed without ultrasound
drug delivery®. guide and third; the small size of the
Case reports of liver lacerations causeleatment group and these may not detect
by right-sided TAP blocks can also besignificant numbers of complications.
found in the literature. Farooq and CareyConclusion: Transversus abdominis
described a liver laceration after glane block, provides good & prolonged
landmark based TAP blotk Upon postoperative analgesia after cesarean
laparotomy, the patient was subsequentlyelivery  performed under general
found to have an enlarged liver thatnesthesia when it is combined to
extended down to the iliac crest. As anultimodal analgesia.
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