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Cesarean section is one of the most com-
monly performed surgical procedures in the 

world.1-4 Cesarean delivery is a major surgical pro-
cedure, after which substantial postoperative dis-
comfort and pain can be anticipated.5 Significant 
discomfort can be expected afterwards: up to 79% 
of women experience pain at the incision site that 

can last for up to 2 months.6 Inadequate postoper-
ative analgesia is one of the most common reasons 
for poor patient satisfaction following cesarean 
delivery.7-10 The provision of effective postop-
erative analgesia is key to facilitate early ambula-
tion, infant care, and prevention of postoperative 
morbidity.5 The optimum form of postoperative 
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A B S T R A C T
Cesarean delivery is a major surgical procedure, after which a woman can experience substantial postoperative 
discomfort or pain. Inadequate postoperative analgesia is one of the most common reasons for poor patient satis-
faction following cesarean delivery. Although spinal or systemic opioids are currently the gold standard to achieve 
effective analgesia, they are often associated with side effects. In the last few years there has been growing interest 
in abdominal plane blocks, with promising data on their efficacy. The transversus abdominis plane (TAP) block is a 
regional analgesic technique which is gaining acceptance in postoperative analgesia for lower abdominal surgeries. 
In this systematic review of articles published as of 31 December 2013, we searched the principal medical databases 
for randomized controlled trials that assessed the efficacy of ultrasound (US)-guided TAP block following cesarean 
delivery and reported on postoperative opioid consumption and pain score, opioid-related side-effects and patient 
satisfaction. Although controversy surrounds the utility of US-guided TAP block in cesarean section, evidence sug-
gests that when correctly executed as part of a multimodal analgesic regimen, TAP block may reduce postoperative 
opioid consumption and opioid-related side effects, improving postoperative pain control and patient satisfaction. 
Further studies are necessary to explore this field of research. (Minerva Anestesiol 2015;81:195-204)
Key words: Caesarean section - Analgesics, opioids - Postoperative care.
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clusive as possible, no restrictions were applied 
with regard to publication year or language of 
the studies. The references of all selected full-text 
articles and related reviews were scanned.

Study selection

Screening was performed independently by 
two blinded reviewers. In case of disagreement 
over the inclusion or exclusion of studies, the is-
sue was discussed with a third reviewer.

Eligibility criteria

The study selection was performed by two blind-
ed reviewers in two steps. In the first, the studies 
were analyzed according to the following inclu-
sion criteria (A): 1) randomized controlled trials 
(RCTs); 2) studies comparing TAP block with pla-
cebo in patients undergoing cesarean delivery un-
der spinal anesthesia. Only studies that met all in-
clusion criteria in (A) progressed to the second step, 
which consisted in the analysis of the preselected 
studies according to the following exclusion criteria 
(B): 1) studies with no data reported; 2) inclusion 
of patients with pathological obesity, or who were 
assumed to be taking medications known to result 
in opioid intolerance; 3) patients suffering from 
chronic pain; 4) duplicate or ancillary studies; and 
5) primary outcome of interest not analyzed.

Outcome variables

The primary outcomes were changes in post-
operative opioid consumption. Secondary out-
comes were changes on postoperative pain score, 
opioid-related side effects and patient satisfac-
tion. We considered only side effects related to 
opioids and not overall side effects, because the 
focus of the review was to clarify whether US-
guided TAP block improves postoperative anal-
gesia in women undergoing cesarean section and 
reduces opioid consumption and opioid-related 
side effects. The majority of the studies did not 
report or assess any other effect.

Data extraction

Data were collected by two independent re-
viewers. The following data were extracted from 
the studies: year of publication, study design, 

analgesia is unknown, but many procedures are 
carried out under spinal anesthesia and patients 
typically receive spinal, systemic, or both opioids 
as a component of multimodal analgesia dur-
ing the postoperative period. However, opioids, 
whether given via the spinal or systemic route, are 
frequently associated with adverse effects 11 such 
as nausea, vomiting, sedation and itching, and 
risk of delayed maternal respiratory depression, 
all of which reduce overall patient satisfaction.5 
Thus, knowledge about alternative (non-opioid) 
analgesia can help to replace or reduce opioid 
use and decrease opioid-related side effects.8 The 
transversus abdominis plane (TAP) block is a 
regional anesthetic technique that blocks T6-L1 
nerve roots and can provide analgesia for lower ab-
dominal procedures.12 Previous meta-analyses and 
recently published clinical trials have demonstrat-
ed promising results with this technique as part 
of multimodal postoperative pain treatment.13-16 
However, published data on TAP block efficacy in 
cesarean delivery are controversial. 

The aim of this systematic review was to clarify 
whether ultrasound-guided TAP block improves 
postoperative analgesia in women undergoing 
cesarean delivery and allows to reduce opioid 
consumption and opioid-related side effects.

Methods

The present systematic review was conducted ac-
cording to the guidelines of the Cochrane Collabo-
ration 17 and Preferred Reporting Items for Sys-
tematic Reviews and Meta-analysis 18 (PRISMA).

Search

The following databases were searched from 
their earliest records through 31 December 
2013: Medline, Embase, Cochrane Controlled 
Clinical Trial Register, Cochrane Database of 
Systematic Reviews, ISI Web of knowledge, and 
SCOPUS. The databases were explored follow-
ing a search algorithm using Boolean operators: 
(“TAP” OR “TAP block” OR “transversus ab-
dominis” OR “transverse abdominis” OR “trans-
versus abdominis plane block” OR “transversus 
abdominis block” OR “transverse abdominis 
plane block”) AND (“Caesarean” OR “C sec-
tion” OR “Caesarean delivery”). To be as in-
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Results

Search results

A total of 1020 articles were found through 
the electronic search in: Medline, Cochrane 
Database of Systematic Reviews, Cochrane 
Controlled Clinical Trial Register, in Embase, 
in Scopus, and in ISI Web of knowledge. After 
removing duplicates, 963 articles qualified for 
screening, which resulted in the elimination of 
891 studies via the Abstract and Title. Of the 
72 articles evaluated for eligibility, 61 were ex-
cluded because they did not satisfy one or more 
inclusion and exclusion criteria. Finally, 11 stud-
ies 13,19-28 were included in the systematic review 
(Figure 1).

number and characteristics of participants, an-
esthesia technique, TAP block technique, local 
anesthetic used, primary study outcome, postop-
erative analgesia regimen, pain intensity scores 
at rest and movement, opioid consumption and 
side effects, patient satisfaction.

Assessment of risk of bias

The quality of the methodologies of the stud-
ies was analyzed independently by two blinded 
reviewers using the risk of bias table suggested by 
the Cochrane Collaboration.17 After determin-
ing the score of each study, the overall plausible 
risk of bias was estimated for each study selected. 
Any discrepancies were resolved by discussion 
with the third reviewer.

Figure 1.—Flowchart of study selection process.
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the remaining 9 studies.19-22, 24-28 All RCTs com-
pared the efficacy of TAP block with control 
in patients undergoing cesarean delivery under 
spinal anesthesia. The use of intrathecal opioids 
was found to be different. Three studies 13, 19, 22 
reported the use of intrathecal fentanyl (ITF) 
alone in spinal anesthesia (doses range, from 25 
to 10 µg). In one study 23 with ITF, patients were 

Description of studies

The characteristics of the studies are shown 
in Table I. In all eleven studies, TAP block was 
performed at the end of cesarean delivery. The 
TAP block was performed with an anatomical 
landmark technique in two 13, 23 out of the eleven 
studies and a US-guided technique was used in 

Table I.—Characteristics of the included studies.

Study N. partecipants TAP block technique Anesthetic solution for TAP Opioids in surgical 
analgesia Postoperative analgesia Primary  outcome Time to first

analgesic request
Patient

 satisfaction  Side effects  

McDonnell et al. 2008 22 50 (25TAP vs. 25 
control)

Landmark technique Ropivacaine 0.75% (1.5 mg/
kg) to a maximum of 150 mg 
per side

25 µg ITF 1 g/6 h of acetaminophen rectal diclofenac 
100 mg/18 h and PCA with morphine

Consumption of mor-
phine in 48 hour

Reported N.A. Reported

Belavy et al. 2009 30 47 (23 TAP vs. 24 
control)

US-guided Ropivacaine 0.5% 
100 mg per side

15 µg ITF 1 g/6 h of acetaminophen, ibuprofen 400 
mg/8 h and PCA with morphine

Consumption of mor-
phine in 24 hour

Reported Reported Reported

Costello et al. 2009 31 96 (47 TAP vs. 49 
control)

US-guided Ropivacaine 0.375% 75 mg 
per side

10 µg ITF
100 µg ITM

1 g/6 h of acetaminophen oral diclofenac 50 
mg/8 h and morphine

Incident pain in 24 hour - Reported N.A.

kanazi et al. 2010 32 57 (29TAP vs. 28 
ITM)

US-guided Bupivacaine 0.375% + 
epinephrine 5 mg/mL 75 mg 
per side

200 µg ITM Rectal diclofenac 100 mg/12 h acetamino-
phen 1 g/6 h Tramadol 100 mg/8 h 

Time to first analgesic 
request

Reported N.A. Reported

Baaj et al. 2010 33 40 (20TAP vs. 20 
control)

US-guided Bupivacaine 0.25% 
50 mg per side

20 µg ITF PCA with morphine Consumption of mor-
phine in 24 hour

- Reported Reported

Mc Morrow et al. 2011 34 80 (20TAP vs. 20 
control)
(20TAP + ITM vs. 
20 control+ ITM)
(20TAP vs. 20 ITM)

Landmark technique Bupivacaine 0.375%
1 mg/kg per side 

10 µg ITF; 100 µg 
ITM

Oral acetaminophen1 g/h; rectal diclofenac 
100 mg/18 h and morphine with PCA

Incidence pain - Reported Reported

Loane et al. 2012 35 66 (33 TAP vs. 33 
control)

US-guided Ropivacaine 0.5%
100 mg per side 

10 µg ITF 100 mcg 
ITM

Oral acetaminophene 1 g/6 h, oral or rectal 
naproxen 500 mg/12 h and oral hydromor-
phone 2-4 mg/4 h; morphine with PCA if 
pain control is inadequate

Morphine equivalents 
consumption at 24 h

- N.A. Reported

Bollag et al. 2012 36 90 (30 Sal TAP, 30 
Bup TAP; 30 Clo 
TAP)

US-guided Bupivacaine 0.375% and bu-
pivacaine 0.375% + 75 µg of 
clonidine in cloTAP per side

25 µg ITF+ 100 µg 
ITM

Acetaminophen 1 g/6 h, diclofenac 75 mg/8 
h and oral tramadol 50 mg/8 h

Adjuvants extend Tap 
block duration 

Reported N.A. Reported

Canovas et al. 2013 37 90 (30 ITM 30 ITF 
30 ITF + TAP)

US-guided Levobupivacine 0.5%
per side 

100 ITM 10 µg ITF Morphine with PCA Time of first analgesic re-
quest and pain evaluation

Reported Reported Reported

Singh et al. 2013 38 60 (20 TAP high, 
20 TAP low, 20 Sal 
TAP)

US-guided Ropivacaine 0.5% 3 mg/kg 
to a maximum of 300 mg in 
TAP high and ropivacaine 
0.25% 1.5 mg/kg to a maxi-
mum of 150 mg in TAP low 

10 µg ITF+ 150 µg 
ITM

ketorolac 30 mg oral Acetaminophen 650 
mg/6 h, codeine 30 mg or oxycodone 5-10 
mg/4 h 

Pain at 24 hours Reported Reported Reported

Lee et al. 2013 39 51 (26 TAP vs. 25 
control)

US-guided Ropivacaine 0.5% 100 mg 
per side 

250 µg ITM+ 15 
µg ITF

Acetaminophen 1 g/6 h ketorolac 30 mg 
or ibuprofen 800 mg/6 h IV morphine 
2 mg/10 min as need Acetaminophen 
300 mg/codeine 30 mg to times/6 h or 
oxycodone 5 mg/acetaminophen 325 mg 2 
times/6 h 

 Pain at 24 hours Reported Reported Reported

TAP: transversus abdominis plane block; ITM: intrathecal morphine; ITF: intrathecal fentanyl; Sal TAP: saline in TAP; Bup TAP: bupivacaine in 
TAP; Clo TAP: clonidine in TAP; I.V.: intravenous; PCA patient controlled analgesia; N.A.: not analyzed.
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saline. Only one trial 26 compared the differences 
between ITM alone, ITF alone, and ITF added 
to TAP with levobupivacaine. Two studies 21, 24 

used ITM in addition to TAP block with saline 
solution or local anesthetic. The anesthetic solu-
tion to achieve the TAP block was ropivacaine in 
six studies 13, 20, 21, 24, 27, 28 and only bupivacaine 
in two trials.22, 23 One study 21 reported the use 

randomized to receive a combination of spinal 
morphine or saline with TAP block containing 
bupavacaine or saline. Four RCTs 20, 25, 27, 28 used 
ITF in addition to intrathecal morphine (ITM) 
with TAP block; in two of these studies 20, 28 local 
anesthetic with TAP was compared with saline 
solution. In another study,27 the authors com-
pared local low and high-dosage anesthetic with 

Table I.—Characteristics of the included studies.

Study N. partecipants TAP block technique Anesthetic solution for TAP Opioids in surgical 
analgesia Postoperative analgesia Primary  outcome Time to first

analgesic request
Patient

 satisfaction  Side effects  

McDonnell et al. 2008 22 50 (25TAP vs. 25 
control)

Landmark technique Ropivacaine 0.75% (1.5 mg/
kg) to a maximum of 150 mg 
per side

25 µg ITF 1 g/6 h of acetaminophen rectal diclofenac 
100 mg/18 h and PCA with morphine

Consumption of mor-
phine in 48 hour

Reported N.A. Reported

Belavy et al. 2009 30 47 (23 TAP vs. 24 
control)

US-guided Ropivacaine 0.5% 
100 mg per side

15 µg ITF 1 g/6 h of acetaminophen, ibuprofen 400 
mg/8 h and PCA with morphine

Consumption of mor-
phine in 24 hour

Reported Reported Reported

Costello et al. 2009 31 96 (47 TAP vs. 49 
control)

US-guided Ropivacaine 0.375% 75 mg 
per side

10 µg ITF
100 µg ITM

1 g/6 h of acetaminophen oral diclofenac 50 
mg/8 h and morphine

Incident pain in 24 hour - Reported N.A.

kanazi et al. 2010 32 57 (29TAP vs. 28 
ITM)

US-guided Bupivacaine 0.375% + 
epinephrine 5 mg/mL 75 mg 
per side

200 µg ITM Rectal diclofenac 100 mg/12 h acetamino-
phen 1 g/6 h Tramadol 100 mg/8 h 

Time to first analgesic 
request

Reported N.A. Reported

Baaj et al. 2010 33 40 (20TAP vs. 20 
control)

US-guided Bupivacaine 0.25% 
50 mg per side

20 µg ITF PCA with morphine Consumption of mor-
phine in 24 hour

- Reported Reported

Mc Morrow et al. 2011 34 80 (20TAP vs. 20 
control)
(20TAP + ITM vs. 
20 control+ ITM)
(20TAP vs. 20 ITM)

Landmark technique Bupivacaine 0.375%
1 mg/kg per side 

10 µg ITF; 100 µg 
ITM

Oral acetaminophen1 g/h; rectal diclofenac 
100 mg/18 h and morphine with PCA

Incidence pain - Reported Reported

Loane et al. 2012 35 66 (33 TAP vs. 33 
control)

US-guided Ropivacaine 0.5%
100 mg per side 

10 µg ITF 100 mcg 
ITM

Oral acetaminophene 1 g/6 h, oral or rectal 
naproxen 500 mg/12 h and oral hydromor-
phone 2-4 mg/4 h; morphine with PCA if 
pain control is inadequate

Morphine equivalents 
consumption at 24 h

- N.A. Reported

Bollag et al. 2012 36 90 (30 Sal TAP, 30 
Bup TAP; 30 Clo 
TAP)

US-guided Bupivacaine 0.375% and bu-
pivacaine 0.375% + 75 µg of 
clonidine in cloTAP per side

25 µg ITF+ 100 µg 
ITM

Acetaminophen 1 g/6 h, diclofenac 75 mg/8 
h and oral tramadol 50 mg/8 h

Adjuvants extend Tap 
block duration 

Reported N.A. Reported

Canovas et al. 2013 37 90 (30 ITM 30 ITF 
30 ITF + TAP)

US-guided Levobupivacine 0.5%
per side 

100 ITM 10 µg ITF Morphine with PCA Time of first analgesic re-
quest and pain evaluation

Reported Reported Reported

Singh et al. 2013 38 60 (20 TAP high, 
20 TAP low, 20 Sal 
TAP)

US-guided Ropivacaine 0.5% 3 mg/kg 
to a maximum of 300 mg in 
TAP high and ropivacaine 
0.25% 1.5 mg/kg to a maxi-
mum of 150 mg in TAP low 

10 µg ITF+ 150 µg 
ITM

ketorolac 30 mg oral Acetaminophen 650 
mg/6 h, codeine 30 mg or oxycodone 5-10 
mg/4 h 

Pain at 24 hours Reported Reported Reported

Lee et al. 2013 39 51 (26 TAP vs. 25 
control)

US-guided Ropivacaine 0.5% 100 mg 
per side 

250 µg ITM+ 15 
µg ITF

Acetaminophen 1 g/6 h ketorolac 30 mg 
or ibuprofen 800 mg/6 h IV morphine 
2 mg/10 min as need Acetaminophen 
300 mg/codeine 30 mg to times/6 h or 
oxycodone 5 mg/acetaminophen 325 mg 2 
times/6 h 

 Pain at 24 hours Reported Reported Reported

TAP: transversus abdominis plane block; ITM: intrathecal morphine; ITF: intrathecal fentanyl; Sal TAP: saline in TAP; Bup TAP: bupivacaine in 
TAP; Clo TAP: clonidine in TAP; I.V.: intravenous; PCA patient controlled analgesia; N.A.: not analyzed.
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tion.19, 22, 24 One trial showed a significant re-
duction in opioid consumption at 48 hours 13 
and two trials demonstrated a reduction in opi-
oid consumption at 24 hours in the TAP block 
group vs. the placebo group in patients who had 
received intrathecal opioids.19, 22 Only one trial 
demonstrated that TAP block was associated 
with greater supplemental morphine require-
ments in comparison with intrathecal morphine 
alone.24

Time to first analgesia request was investigated 
in seven studies.13, 19, 21, 25-28 Five showed that the 
time to the first analgesia request was shorter in 
the placebo group vs. the TAP block group in the 
women who had received intrathecal opioids.13, 

19, 25, 26, 28 One study demonstrated that the time 
to the first analgesia request was longer in the 
ITM group than in the TAP block group.21 One 
study demonstrated no difference in time to first 
analgesia request between the ITM group and 
TAP block group at 24 h in the women who had 
received intrathecal opioids.27

TAP block was performed with the landmark 
techniques in two trials 13, 23 and with the US-
guided technique in nine trials.19-22, 24-28

Postoperative pain score

All eleven studies evaluated postoperative 
pain score. Three trials showed that TAP block 
vs. intrathecal opioids did not improve pain 
relief.21, 23, 24 Three other RCTs demonstrated 
that TAP block added to intrathecal opioids did 
not improve pain relief.20, 25, 26  Four RCTs dem-

of bupivacaine added to epinephrine; another 
study 25 used bupivacaine added to clonidine, 
and only one RCT 26 used levobupivacaine.

Risk of bias in studies

The CONSORT-based quality analysis re-
vealed that all eleven studies were at low risk 
of bias (Table II). The randomization methods 
were unclear in two studies,22, 23 the use of blind 
participants and researchers was unclear in two 
studies,20, 26 the blinding of outcome assessment 
was unclear in two studies,22, 25 adequate alloca-
tion concealment was not satisfied in two stud-
ies.19, 20, 22 Five studies 13, 21, 24, 27, 28 satisfied all of 
the quality analysis criteria.

Outcomes

Postoperative analgesic consumption

Postoperative analgesia was provided with pa-
tient-controlled analgesia (PCA) with morphine 
in two studies.22, 26 A combination of acetami-
nophen, non-steroidal anti-inflammatory drugs 
(NSAIDs), and oral or intravenous opioids in 
combination with morphine in PCA was de-
scribed in four studies.13, 19, 23, 24 These drugs 
were used in the remaining studies, except for 
morphine.20, 21, 25, 27, 28

Opioid consumption was investigated in four 
trials.13, 19, 22, 24 One evaluated 48-hour mor-
phine consumption 13 and the remaining three 
trials examined 24-hour morphine consump-

Table II.—The risk of bias of the included studies.

Reference
Random
sequence

generation
Allocation 

concealment
Blinding

of participants
and researchers 

Blinding
of outcome
assessment

Incomplete
outcome

data

Selective
reporting

McDonnell et al. 2008 22 Low Low Low Low Low Low
Belavy et al. 2009 30 Low Not clear Low Low Low Low
Costello et al. 2009 31 Low Not clear Not clear Low Low Low
kanazi et al. 2010 32 Low Low Low Low Low Low
Baaj et al. 2010 33 Not clear Not clear Low Not clear Low Low
Mc Morrow et al. 2011 34 Not clear Low Low Low Low Low
Loane et al. 2012 35 Low Low Low Low Low Low
Bollag et al. 2012 36 Low Low Low Not clear Low Low
Canovas et al. 2013 37 Low Low Not clear Low Low Low
Singh et al. 2013 38 Low Low Low Low Low Low
Lee et al. 2013 39 Low Low Low Low Low Low
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spread of the local anesthetic in the neurovascu-
lar plane between the internal oblique and the 
transversus abdominis muscles.31-34 

The analgesic efficacy of TAP block after ce-
sarean delivery was assessed by analyzing the 
results of different studies. Some of the trials 
showed that TAP block alone does not improve 
postoperative analgesia in comparison with in-
trathecal opioids, but this was at the expense 
of an increased incidence of opioid-related side 
effects.21, 23, 24 kanazi et al.21 concluded that, 
as part of a multimodal analgesic regimen, 
subarachnoid morphine provided superior an-
algesia and increased the time of first analge-
sic request when compared with ultrasound-
guided TAP block after cesarean delivery, yet at 
the cost of increased side effects.21 McMorrow 
et al.23 compared the analgesic efficacy of the 
TAP block with and without spinal morphine 
after cesarean section and stated that, in the 
setting of multimodal analgesia, pain score and 
early morphine consumption were lower in the 
group receiving spinal morphine and was not 
improved by TAP block. Sedation score and 
patient satisfaction did not differ between the 
groups, but antiemetic use and itching were 
higher in patients receiving spinal morphine. 
Loane et al.24 compared the efficacy and side 
effects of intrathecal morphine with US-guided 
TAP block and concluded that TAP block was 
associated with greater supplemental morphine 
requirements and higher pain scores than intra-
thecal morphine, but fewer opioid-related side 
effects.

Other studies evaluated a multimodal an-
algesic regimen including IT opioids added 
to TAP block to investigate whether this ap-
proach might improve outcomes such as pain 
control, opioid consumption, patient satisfac-
tion, and adverse effects.13, 19, 22, 26-28 McDon-
nell et al.13 evaluated analgesic efficacy of TAP 
block in conjunction with ITF over the first 
48 postoperative hours after cesarean deliv-
ery. In this study, the TAP block with ropi-
vacaine, as compared with placebo, reduced 
postoperative pain score and total morphine 
requirements in the first 48 postoperative 
hours, as was the 12-h interval morphine con-
sumption up to 36 h postoperatively, reducing 

onstrated that TAP block added to intrathecal 
opioids, as compared with placebo, reduced pain 
intensity.13, 19, 22, 28

Opioid-related side effects

All eleven studies except one 20 analyzed opi-
oid-related side effects. Ten trials investigated 
postoperative nausea and vomiting (PONV) 
and sedation 13, 19, 21-28 and showed a reduction 
in the occurrence of PONV but no significant 
difference in sedation. Seven studies investigated 
pruritus onset 19, 21, 23-27 and four demonstrated a 
reduction of this side-effect.21, 23, 24, 26 Three tri-
als examined all opioid-related side effects but 
found no difference in the occurrence or sever-
ity of PONV, sedation and pruritus between the 
patients who received TAP block in comparison 
with the control groups.25, 27, 28

Patient satisfaction

Patient satisfaction was evaluated in seven 19, 

20, 22, 23, 26-28 of the eleven studies. Three reported 
higher satisfaction among patients who received 
TAP block together with intrathecal opioids in 
comparison with the placebo control group.19, 22, 26 
Four studies reported high satisfaction among 
TAP block group patients but that it was similar 
to that of  the control groups.20, 23, 27, 28

Discussion

The TAP block was first described in 2001 in 
a letter by Rafi,29 and was then further devel-
oped and tested by McDonnell et al.12 It can be 
performed using anatomic landmarks or under 
ultrasound (US) guidance.12, 30 The initial tech-
nique described the lumbar triangle of Petit as 
the landmark to access TAP.12, 29 Although the 
TAP block “blind” technique is described as easy 
to perform,12, 13 it is associated with the risk of 
complications such as liver injury and intraperi-
toneal injection.31, 32 While US guidance has 
not been conclusively demonstrated to improve 
safety, it might reduce visceral and vascular inju-
ry resulting from the TAP block by offering the 
clinician the advantage of a direct visualization 
of the needle, allowing to confirm the proper 
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sensation that would have indicated a successful 
block and they did not demonstrate if the block 
was correctly executed.35 There is currently no 
evidence that the TAP block is of benefit when 
ITM has been administered.36 However, Abdal-
lah et al. (2012) suggest that TAP block may be 
an effective analgesic option for postoperative 
analgesia after caesarean section performed un-
der spinal anaesthesia when spinal morphine is 
not used.36 

Conclusions

Pain following cesarean section is multifacto-
rial in origin, with a somatic component arising 
from the abdominal wound and a visceral com-
ponent resulting from visceral and uterine ma-
nipulation.10, 37 Since ITM affects both somatic 
and visceral afferents,38 postoperative analgesia 
was improved with ITM as compared with TAP 
block alone; this was at the expense of an in-
creased incidence of opioid-related side effects, 
however.39 The role of TAP block added to ITM 
is less clear.39 Our systematic review highlights 
a certain heterogeneity of the trials; therefore, 
large studies with adequate power are needed to 
explore whether the use of TAP block offers any 
benefits in patients who receive intrathecal opio-
ids. It is interesting to observe that the recent 
literature suggests that US-guided TAP block 
failure might be due to deposition of local anes-
thetic in the wrong location, that is, above, and 
not below the fascial plane between the internal 
oblique and the transversus abdominis (mus-
cles.35 When correctly executed, US-guided TAP 
block, as part of a multimodal analgesic regi-
men including intrathecal opioids, may reduce 
postoperative opioid consumption and opioid-
related side effects, improving postoperative pain 
control and patient satisfaction. Further studies 
are necessary to explore this field of research.35, 39 
Moreover, future areas of focus 33 may be a ret-
rospective cohort study to demonstrate whether 
the occurrence of chronic pain after cesarean 
section is frequent and responsible for impaired 
quality of life.40 Further investigation is needed 
to evaluate the effect of TAP block on the devel-
opment of persistent pain in this patient popula-
tion.39, 40

the incidence of PONV and sedation. Belavy 
et al.19 demonstrated in patients undergoing 
cesarean delivery that, as compared with the 
placebo group, US-TAP block added to ITF 
had opioid-sparing effects reducing 24-h mor-
phine use, improved satisfaction with pain re-
lief, and reduced antiemetic use. Costello et 
al.20 evaluated the efficacy of the TAP block 
for post-cesarean section as part of a multimo-
dal regimen inclusive of ITM, and concluded 
that the technique does not improve the qual-
ity of post-cesarean analgesia. The trial found 
no difference in pain score or supplemental 
opioid consumption between the group that 
received TAP block with ropivacaine 0.375% 
and the placebo group. Baaj et al. 22 demon-
strated that US-guided TAP block for post-
cesarean delivery patients inclusive of ITM 
improved postoperative analgesia and patient 
satisfaction, reducing morphine consump-
tion and the incidence of PONV. Canovas et 
al. 26 showed that US-guided TAP block im-
proves spinal opioid analgesia, with a decrease 
in VAS scores during the first 24 hours, and 
that it reduces opioid requirement and sec-
ondary effects after C-section.26 Singh et al.27 
compared the analgesic efficacy of two doses 
of local anesthetic for TAP block after cesar-
ean delivery and concluded that, as compared 
with a placebo TAP block, neither high nor 
low dose TAP block as part of a multimodal 
analgesia including ITM improved pain score 
with movement at 24 h after cesarean delivery. 
High dose TAP blocks improved pain score up 
to 12 hours after cesarean delivery. Lee et al.28 
demonstrated that TAP block in conjunction 
with intrathecal opioids provided superior 
early postcesarean analgesia to ITM alone. At 
24 hours there was no difference in pain score 
and analgesic consumption.

In our systematic review, we investigated 
whether US-guided TAP block improves postop-
erative analgesia in women undergoing cesarean 
delivery and allows to reduce opioid consump-
tion and opioid-related side effects. Currently, 
findings on the utility of US-TAP block in cesar-
ean section are contradictory. The discrepancies 
between studies may be attributed to the fact that 
the authors did not test for alterations in skin 
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Key messages

— US-guided TAP-block is a regional an-
algesic technique which has an evolving role 
in postoperative analgesia for lower abdomi-
nal surgeries, including C-section.

— US-guided TAP block alone does not 
improve postoperative analgesia in com-
parison with intrathecal opioid, but at the 
expense of an increased incidence of opioid-
related side effects.

— US-guided TAP block may offer a val-
id alternative to improve postoperative an-
algesia in women undergoing cesarean sec-
tion performed under spinal anesthesia who 
did not receive IT opioids, although there 
is currently no evidence that this technique 
is of benefit when ITM has been adminis-
tered.

— Primary US-guided TAP block fail-
ure, rather than lack of its clinical efficacy, 
may explain why this technique, when used 
as part of a multimodal analgesic regimen 
including intrathecal morphine, doesn’t 
improve the quality of post-cesarean anal-
gesia.

— When correctly executed, US-guided 
TAP block, as part of a multimodal analgesic 
regimen including intrathecal opioids, may 
reduce postoperative opioid consumption 
and opioid-related side effects, improving 
postoperative pain control and patient satis-
faction, but further studies are necessary to 
explore this field of research.

— Studies are also needed to investi-
gate the optimum US-guided TAP block 
approach for analgesia following cesarean 
section,  as well as to examine continuous 
catheter techniques for TAP block, in order 
to evaluate the efficacy of this technique in 
postsurgical chronic pain.
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