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Supplemental Table 1.  Summary of articles describing peripheral nerve blocks for cesarean delivery analgesia. Study design, outcomes, and limitations 

are noted. VAS, visual analog scale. IT, intrathecal.  

Author Year Study 
Design Population Intervention Com-

parison 
Outcome Results Notes Ref-

erence 

Transversus Abdominus Plane (TAP) 

McDonnell 2008 Randomi
zed 
Double 
Blind 
Control 
Clinical 
Trial 

50 women undergoing 
cesarean delivery under 
spinal with 0.5% 
hyperbaric bupivacaine 
12mg and fentanyl 25mcg 

Landmark based "double 
pop" TAP block with 
0.75% Ropivacaine 
1.5mg/kg per side (max 
150mg per side) 

Saline 
TAP block 

1◦: 48-hour morphine 
consumption  
 
2◦: Time to first morphine 
request, nausea, 
sedation, and pain 
scores at 0, 2, 4, 6, 12, 
24, 48 hours 

TAP block with ropivacaine had 
reduced 48-hour morphine 
requirements  

High ropivacaine 
dose used 

 
No assessment 
of block success 

24 

McMorrow 2011 Randomi
zed 
Double 
Blind 
Control 
Clinical 
Trial 

80 women undergoing 
cesarean under spinal 
anesthesia with 
hyperbaric bupivacaine 
11.0-12.5mg and fentanyl 
10mcg 

Landmark based TAP 
block with 0.375% 
bupivacaine 1 mg/kg per 
side  

 

Four groups:   
(1) Intrathecal (IT) 
morphine 100mcg with 
saline TAP  

(2) IT morphine 100mcg 
spinal with bupivacaine 
TAP  

(3) IT saline with 
bupivacaine TAP  

(4) IT saline with saline 
TAP 

Four-
group 
comparis
on 

1◦: Pain on movement  
 
2◦: Pain at rest at 6, 12, 
24, 36, 48 hours, 
morphine consumption, 
proportion who had 
adequate analgesia, 
satisfaction, sedation, 
nausea, pruritus. 

At 6 hours pain with movement was 
lowest in the spinal morphine and TAP 
with bupivacaine group followed by 
spinal morphine with saline TAP then 
spinal saline with saline TAP and most 
pain in saline spinal with bupivacaine 
TAP 

 

No difference in SF-36 Health Survey 
scores at 30 days or 6 months 

 

No difference in nausea, vomiting, 
sedation, pruritus between groups 
 

Highest use of anti-emetics in IT 
morphine and TAP with bupivacaine 
groups 

Assessed 
physical 
functioning at 30 
days and 6 
months post-
operatively 

74 
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Singh 2013 Randomi
zed 
Double 
Blind 
Control 
Clinical 
Trial 

60 women undergoing 
cesarean with 0.75% 
bupivacaine 10-12mg, 
fentanyl 10mcg and 
morphine 150mcg 

Ultrasound guided with 
ropivacaine in one of 2 
doses: 
High: 0.5% Ropivacaine 
3mg/kg per side (max 
300mg) 
Low:  0.25% Ropivacaine 
1.5mg/kg per side (max 
150mg 

High dose 
and low 
dose 
ropivacain
e TAP 
block 
groups 
and 
Saline 
group 
(60ml 
saline) 

1◦: Pain with movement 
from supine to sitting at 
24 hours using numerical 
rating scale (NRS)  
 
2◦: Pain scores at rest 
and with movement at 6, 
12, 24, 36, 48 and 72 
hours, time to first 
request for analgesia, 
opioid consumption, 
sedation, nausea, 
pruritus, and maternal 
satisfaction, 
anesthesiologist 
satisfaction with local 
anesthetic deposition on 
ultrasound 

No difference in pain score with 
movement at 24 hours.  

 

TAP with high-dose ropivacaine had 
lower pain scores with movement at 6 
and 24 hours compared to low-dose 
and saline TAP 

 
No difference in pain scores at rest at 
any time 

 
No difference in breakthrough opioid 
requirement between groups 

Possible 
difference in 
spread of local 
using ultrasound 
vs landmark-
based technique. 

 
No assessment 
of block success 

32 

McKeen 2014 Randomi
zed 
Double 
Blind 
Control 
Clinical 
Trial 

83 women undergoing 
cesarean with 12mg 
hyperbaric bupivacaine, 
fentanyl 15mcg and 
morphine 100mcg. 

Ultrasound guided with 
0.25% ropivacaine 20ml 
of solution (50mg) per 
side 

Saline 
placebo 
TAP 
(20ml per 
side) 

1◦: Pain at rest and pain 
with movement at 24 
hours using NRS, 
Results of the Quality of 
Recovery-40 (QoR-40) 
questionnaire at 24 
hours, opioid 
consumption at 24 
hours.  
 
2◦: Nausea, vomiting, 
pruritus, maternal 
satisfaction, Short From-
36 Health Survey at 30 
day and 6 months 

No statistically significant difference in 
pain scores, opioid consumption, or 
QoR-40 scores at 24 hours  

 

No difference in SF-36 Health Survey 
scores at 30 days or 6 months 

 
Satisfaction similar between groups 

 
No difference in nausea, vomiting, or 
pruritus between groups  

Assessed 
physical 
functioning at 30 
days and 6 
months post-
operatively 

 
Assessed block 
success rate in 
recovery unit - 
however found 
"success" of 56% 
in placebo group 

75 

Lee 2013 Randomi
zed 
Double 
Blind 
Control 
Clinical 
Trial 

60 women undergoing 
cesarean with CSE 
containing 0.75% 
hyperbaric bupivacaine 9-
12mg, fentanyl 15mcg 
and intrathecal morphine 
250mcg 

Ultrasound guided 0.5% 
Ropivacaine 100mg (20 
ml) per side 

Saline 
placebo 
TAP block 
(20ml per 
side) 

1◦: Pain with movement 
24 hours 
 
2◦: Pain with movement 
and at rest at 2, 24, 48 
hours, colicky pain, 
analgesic use, severity 
of opioid side effects, 
quality of sleep, ability to 
ambulate, ability to 
breastfeed 

No significant differences in pain 
scores at rest or with movement at 24 
or 48 hours.  

 

No difference in analgesic use at 24 or 
48 hours 

 
No difference in pruritus, sedation, 
nausea, dizziness, or patient 
satisfaction 

TAP saline group 
had more 
analgesia 
requests for pain 
designated 
"severe"  
 
Assessed level of 
spinal with 
pinprick and re-
dosed epidural 
catheter if 
inadequate 
sensory level 

76 
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Mankikar 2016 Randomi
zed 
Double 
Blind 
Control 
Clinical 
Trial 

60 women undergoing 
elective and emergency 
cesarean with 0.5% 
hyperbaric bupivacaine 
10mg 

Ultrasound guided 
posterior approach with 
0.5% ropivacaine 15ml 
per side (75 mg per side) 

Saline 
placebo 
TAP block 
(15ml per 
side) 

1◦: 24-hour tramadol 
consumption.   
 
2◦: Pain scores at 2, 4, 6, 
8, 24 hours, time to first 
request for analgesia 

Tramadol consumption was lower in 
the TAP with ropivacaine group 
compared to control  

 

Time to first analgesic administration 
was longer in the TAP with ropivacaine 
group (9.53hours vs 4.1 hours) 

 
VAS was lower after TAP block with 
ropivacaine for the first 8 to 10 hours 

Unable to tell if 
results reached 
statistical 
significance 
based on 
reported results 
 
Used ultrasound 
guided posterior 
approach 

27 

Kanazi 2010 Randomi
zed 
Double 
Blind 
Control 
Trial 

60 women undergoing 
elective cesarean with 
0.75% hyperbaric 
bupivacaine 12.75mg 
with either 200mcg 
intrathecal morphine (ITM 
group) or 0.2ml saline 
(TAP group) 

Ultrasound guided with 
20ml of 0.375% 
bupivacaine with 
epinephrine 5mcg/ml 
(TAP group) 

Saline 
placebo 
TAP 
(20ml per 
side), 
intratheca
l 
morphine 
(ITM 
group) 

1◦: Time to first request 
for analgesia 
 
2◦: Somatic pain (pain at 
incision site) and visceral 
pain (cramping pain) at 
2, 4, 6, 12, 24, 36 48 
hours, number of 
supplemental analgesics 
required, sedation, 
nausea, pruritis, 
respiratory depression 

ITM group had longer time to first 
analgesic request than TAP block 
group 

 

Tramadol doses lower in ITM group, no 
difference after 12 hours. 

 
Visceral pain scores lower at 2 and 4 
hours in ITM group.  

 

No difference in somatic pain scores at 
any time point. 

 
Nausea and pruritis scores higher in 
ITM group.  

 
No difference in satisfaction scores, 
sedation scores, or respiratory 
depression. 

Pain scores may 
not reflect 
differences in 
level of 
analgesia, as 
patients received 
medication 
immediately upon 
request 

 
No assessment 
of block success 77 

Ng 2018 Meta-
Analysis 
of 
Randomi
zed 
Trials 

Women undergoing 
elective or emergency 
cesarean under spinal or 
general anesthesia 

Landmark or ultrasound 
guided TAP blocks 
performed in the 
intraoperative period.   
High dose: Bupivacaine 
equivalents > 50mg per 
side 

Low dose: 
Bupivacai
ne 
equivalent
s ≤ 50mg 
per side 
Control: 
Saline or 
sham 
TAP block 

1◦: Opioid consumption 
in 24 hours 
 
2◦: Opioid consumption 
in 6 hours, time to first 
analgesic request, pain 
scores at rest and with 
movement at 6 and 24 
hours, nausea, vomiting, 
pruritis, patient 
satisfaction 

Opioid consumption in 24 hours was 
less in high dose and low dose 
bupivacaine TAP block compared to 
control.  
 
No difference in opioid consumption in 
24 hours between high dose and low 
dose bupivacaine TAP block 

 

No difference in opioid consumption in 
6 hours, time to first analgesic, pain 

Excluded cases 
in which 
intrathecal 
morphine was 
used in the 
control group, but 
not the TAP 
block group 

34 
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scores at 24 and 6 hours, nausea, 
pruritis, patient satisfaction between 
high dose and low dose bupivacaine 
TAP block groups 

Faiz 2018 Randomi
zed 
Double 
Blind 
Clinical 
Trial 

76 women undergoing 
cesarean with spinal 
anesthesia 

Ultrasound guided 
bilateral lateral TAP block 
with 0.2% Ropivacaine 
40ml 
Ultrasound guided 
bilateral posterior TAP 
block with 0.2% 
Ropivacaine 40ml 

Lateral vs 
Posterior 
TAP 
block.   
No control 
group 

Pain scores post-
operatively - measured 
at 2, 4, 6, 12, 24, and 36 
hours  
 
Analgesic requirements 
in 36 hours, time to first 
analgesic request, 
patient satisfaction, 
complications associated 
with TAP block 

Pain scores at rest significantly lower 
in posterior TAP block group at 6, 12, 
24 hours.   
 
Pain scores with coughing significantly 
lower in the posterior TAP block group 
only at 12 hours  

 

Lower analgesic requirements over 36 
hours and longer time to first analgesic 
request in posterior TAP block group 

Unclear spinal 
anesthetic used, 
unclear if 
intrathecal 
opioids were 
used 

 
Unclear primary 
outcome 
designation 

78 

Quadratus Lumborum (QL) 

Blanco 2015 Randomi
zed 
Double 
Blind 
Control 
Clinical 
Trial 

Fifty patients, with normal 
singleton pregnancies 
with a gestation of at 
least 37 weeks, and 
scheduled for elective 
caesarean section under 
spinal anesthesia, were 
enrolled into the study.  

The QLB group received 
a QLB at the end of 
surgery with 0.125% 
bupivacaine 0.2 ml/kg  

Control 
group 
received 
QL with 
0.9% 
normal 
saline 0.2 
ml/hg  

1◦: Morphine demands 
and doses by 
intravenous patient-
controlled analgesia at 
1,2,4,5,12,24,48 hours   

2◦: Pain scores at rest 
and on movement, heart 
rate, blood pressure, 
pruritus, itching, nausea, 
vomiting, sedation 

Local Anesthetic group sig less 
morphine at 6-, 12- hours but not 24- 
and 48- hours. Local anesthetic group 
had sig lower morphine demand at 6-, 
12-, 24-,48-hours. Local anesthetic 
group had sig lower pain scores for all 
movement and all rest except 24 hours 

No intrathecal 
morphine group 

38 

Mieszkows
ki 

2018 Randomi
zed 
Double 
Blind 
Control 
Clinical 
Trial 

Sixty women undergoing 
scheduled elective 
cesarean delivery via 
Pfannenstiel incision 
under spinal anesthesia 

QL1 U/S guided, saline 
then 24 mL 0.375% 
ropivacaine 

saline 
without 
ropivacain
e 

1◦: Morphine 
consumption.  

2◦: Pain scores, time 
elapsed to first request 
for morphine, side 
effects 

The following significant differences 
were observed in the 48-hour 
postoperative period: morphine 
consumption was higher in the Control 
group (P < 0.0001); the time elapsed 
from the C-section until the first dose of 
morphine was longer in QLB1 group (P 
< 0.05); and the median of the pain 
numeric rating scale was higher in the 
Control group (P < 0.05).  

12.5 mg 0.5% 
hyperbaric 
bupivacaine, 20 
mcg fentanyl 

39 

Blanco 2016 Randomi
zed 

76 patients scheduled for 
elective cesarean delivery 
under spinal anesthesia  

QLB -0.125% 
bupivacaine at 0.2 mL/kg 

TAP - 
0.125% 
bupivacai
ne at 0.2 

1◦: Morphine demands 
and doses by 
intravenous patient-
controlled analgesia 

Patients in the quadratus lumborum 
block group used significantly less 
morphine than the transversus 
abdominis plane block group (P < 0.05) 

15 mg of 
hyperbaric 40 
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control 
trial 

in each side for a total of 
0.4 mL/kg 

mL/kg in 
each side 
for a total 
of 0.4 
mL/kg 

(PCA) at 
1,2,4,5,12,24,48 hours.   

2◦: morphine PCA 
demands, scale results 
for area under the curve 
for total pain relief, heart 
rate, respiratory rate, 
oxygen saturation, and 
noninvasive blood 
pressure.  

at 12, 24, and 48 hours but not at 4 
and 6 hours after cesarean delivery. 
This group also had significantly fewer 
morphine demands than the control 
group (P < 0.05) at 6, 12, 24, and 48 
hours after cesarean delivery. No 
significant differences in visual analog 
scale results were shown between the 
2 groups at rest or with movement. 
Calculated total pain relief at rest and 
with movement were similar (P < 
0.001) in both groups. 

bupivacaine and 
20 mg of fentanyl 

Ilioinguinal-Iliohypogastric (II-IH) 

Bell 2002 Randomi
zed 
Double 
Blind 
Placebo 
Controlle
d Trial 

90 women undergoing 
non-emergent cesarean 
with spinal anesthesia 
(12mg 0.75% 
bupivacaine) or epidural 
anesthesia (400mg 2% 
lidocaine with 5mcg/ml 
epinephrine) 

Landmark guided bilateral 
II-IH blocks with 24ml of 
0.5% bupivacaine with 
5mcg/ml epinephrine  

Landmark 
guided II-
IH with 
24ml of 
saline 

1◦: 24-hour intravenous 
patient-controlled 
analgesia (PCA) 
morphine use 
 
2◦: pain scores (visual 
analog scale) at 6, 12, 
28, and 24 hours, 
nausea and pruritus 

Patients with a ropivacaine II-IH block 
used less morphine via PCA than 
those who received a saline block. 
Pain scores with similar between 
groups.  
Nausea and pruritus were similar 
between groups 

Many patients 
were not included 
in analysis due to 
incomplete data, 
non-adherence to 
study protocol, or 
discontinuation of 
PCA prior to 24 
hours.  

43 

Huffnagle 1996 Randomi
zed 
Placebo 
Controlle
d Trial 

46 women undergoing 
elective cesarean with 
spinal anesthesia (15mg 
hyperbaric bupivacaine) 

Landmark guided bilateral 
II-IH nerve block with 
10ml of bupivacaine 0.5% 
with 5mcg/ml epinephrine 
placed either (1) before 
surgery or (2) after 
surgery 

No 
peripheral 
nerve 
block 

1◦: 24-hour intravenous 
PCA morphine use 
 
2◦: "incisional pain" 
score, "overall pain" 
score, and pain score 
with movement at 6, 12, 
24, 24, and 96 hours, 
patient satisfaction 

No difference in morphine use in first 
24 hours between all three groups.  

Women in the "after cesarean" II-IH 
block with ropivacaine group had the 
highest-level pain at: 24 and 48 hours 
with rest (overall pain), 48 hours 
(incisional pain) with movement, and 
96 hours (overall pain) with movement 

Assessed 
success of block 
6 hours after 
induction of 
anesthesia  
Large number of 
"failed" blocks 
found in the 
before group 

45 

Bunting 1988 Randomi
zed 
Double 
Blinded 
Placebo 
Controlle
d Trial 

26 women undergoing 
elective cesarean with 
general anesthesia 

Landmark guided bilateral 
II-IH nerve block with 
10ml of bupivacaine 0.5%   

No 
peripheral 
nerve 
block 

1◦: Pain scores post-
operatively - measured 
at 0, 4, 8, 12, 24, and 36 
hours using VAS 
 
2◦: Analgesic 
requirements, time to 
first analgesic request, 

Pain scores were lower in the II-IH 
nerve block group at 0, 4, 8, and 24 
hours  

 

Decreased analgesic requirement in 24 
hours post-operatively in the II-IH 
nerve block group compared with the 
control 

General 
anesthetic and 
muscle relaxation 
technique used  

44 
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Staker 2018 Randomi
zed 
Triple 
Blind 
Placebo 
Controlle
d Trial 

100 women undergoing 
elective cesarean with 
spinal anesthesia (1.7-
2.7ml hyperbaric 
bupivacaine 0.5% with 
15mcg fentanyl and 
50mcg morphine) 

Landmark guided TAP 
and II-IH nerve block.  
TAP block contained 
20ml of ropivacaine 
0.33% and II-IH block 
contained 10ml of 
ropivacaine 0.5% per 
side. 

Sham 
block with 
no skin 
penetratio
n 

1◦: 24-hour fentanyl 
consumption 
 
2◦: pain at rest and on 
movement, sedation, 
nausea, vomiting, 
pruritus, maternal 
satisfaction, and 
requirement for 
additional anesthesia. 

Lower total fentanyl consumption in the 
II-IH plus TAP (I-TAP) group compared 
with the sham block group at 24 hours 

Reduction in pain at rest and with 
movement in the I-TAP group at all 
time points 
--statistically significant reduction 
however not clinically significant at 
some time points 
No difference in sedation, nausea, 
vomiting, pruritus, and maternal 
satisfaction at any time points 

One case of 
transient femoral 
nerve palsy 
during trial 

 
Trial only lasted 
24 hours post-
operatively 

 
Did not assess 
success of block 

48 

Continuous Wound Infiltration (CWI) 

Lavand'ho
mme 

2007 Randomi
zed 
control 
trial 

92 women scheduled to 
undergo elective 
cesarean delivery 

48-hour continuous 
wound infusion with 240 
mL containing 300 
mg diclofenac or 0.2% 
ropivacaine 

saline 
infusion 

1◦: Postoperative 
intravenous morphine 
consumption by patient-
controlled analgesia and 
visual analog pain 
scores.  

2◦:  Punctate mechanical 
hyperalgesia 
surrounding the wound 
and presence of residual 
pain after 1 and 6 
months were also 
assessed. 

Continuous diclofenac infusion 
significantly 
reduced postoperative morphine 
consumption (18 mg; 95% confidence 
interval, 12.7-22.2) in comparison with 
saline infusion and 
systemic diclofenac (38 mg; 95% 
confidence interval, 28.8-43.7) 
(P=0.0009) without unique 
adverse effects. Postoperative analges
ia produced by local diclofenac infusion 
was as effective as local ropivacaine 
infusion with systemic diclofenac. 

In the 
ropivacaine and 
saline groups, 
patients also 
received 75 mg 
intravenous diclof
enac every 12 
hours for 48 
hours.  

51 

Tilleul 2012 Cost 
effective
ness 
analysis 

Decision analysis model, 
values retrieved from 
clinical trials and from an 
observational prospective 
cohort of 85 patients 

continuous wound 
infiltration, epidural 

Patient-
controlled 
intraveno
us 
analgesia 
(PCA) 

Efficacy criteria were 
based on pain at rest 
(VAS ≤ 30/100 mm at 24 
h). Resource use and 
costs were evaluated 
from medical record 
measurements and 
published data 

When considering all resources 
consumed, the continuous wound 
infusion arm (€ 6460) is economically 
dominant when compared with 
intravenous PCA (€ 7273) and epidural 
analgesia (€ 7500). The proportion of 
patients who successfully controlled 
their postoperative pain management 
were 77.4%, 53.9%, and 72.9% for 
continuous wound infusion, 
intravenous PCA, and epidural 
analgesia, respectively, showing CWI 
procedure to be both economically and 
clinically dominant. Authors reported 
that CWI is cost saving in 70.4% of 
cases in comparison with epidural 
analgesia and in 59.2% of cases when 
compared with PCA. 

When modeling 
changes in pain 
control of +20% 
with epidural 
analgesia and -
20% in CWI, CWI 
was less costly 
than epidural 
analgesia but 
also less 
clinically 
effective, leading 
to unclear 
conclusions in 
these cases 

57 
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Ventham 2013 Meta-
Analysis 
of 
Randomi
zed 
Trials 

Nine randomized control 
trials with a total of 505 
patients were included; 
general abdominal 
surgery 

continuous local 
anesthetic wound 
infiltration 

epidural 
analgesia 

1◦: pain score at rest 
after 24 hours on a 
numerical rating scale.  

2◦: pain scores at rest at 
48 hours, and on 
movement at 24 and 48 
hours, with subgroup 
analysis according to 
incision type and 
administration regimen 
(continuous vs. bolus), 
opiate requirements, 
nausea and vomiting, 
urinary retention, 
catheter-related 
complications and 
treatment failure. 

No differences in pain scores at rest 24 
hours after surgery were detected 
between epidural and wound infiltration
. There were no significant differences 
in pain score at rest after 48 h, or on 
movement at 24 or 48 hours 
after surgery. Epidural analgesia demo
nstrated a non-significant a trend 
towards reduced pain scores on 
movement and reduced opiate 
requirements. There was a reduced 
incidence of urinary retention in 
the wound catheter group. 

Trial 
heterogeneity; 
lack of subgroup 
analysis 
specifically on 
cesarean delivery 

79 

O'Neill 2012 Randomi
zed 
control 
trial 

58 healthy term women 
scheduled for elective 
cesarean delivery 

ropivacaine continuous 
wound infusion 

epidural 
morphine 

1◦: Pain at rest at 24 
hours postoperatively 
using the verbal rating 
score for pain (0-10 
scale).  

 

2◦: Pain intensity, 
rescue analgesia consu
mption, and side effects 
were assessed at 2, 6, 
24, and 48 
hours after cesarean deli
very by an observer 
blinded to group 
allocation. Three 
months after discharge, 
patient satisfaction, 
residual pain, and 
surgical wound complicat
ions were assessed. 

At 24 hours, the median rest verbal 
rating score for pain was 0 
(interquartile range: 0-0) in 
the continuous infusion group and 3 in 
the epidural morphine group 
(interquartile range: 2-3; 95% 
confidence interval of difference: 1-3 
units; P < 0.001).  

 

The median scores of the 2-, 6-, and 
48-hour pain assessments at rest were 
also lower in the continuous wound 
infusion group than in the epidural 
morphine group, and at 2, 6, and 24 
hours with movement (P < 0.001).  

 

Nausea, vomiting, pruritus, and urinary 
retention and return of bowl function 
was significantly lower in 
the wound infusion group  

 

Median number of nurse visits 
attributed exclusively to the analgesic 
regimen was 1 (interquartile range: 1-
2) in continuous wound infusion group 
and 8 (interquartile range: 7-10) in 
epidural morphine group (95% 

Patient and nurse 
were not blinded 
to analgesic 
technique; no 
determination of 
optimal 
concentration 
and rate of local 
anesthetic wound 
infusion 

54 
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confidence interval of difference: 6-8 
visits; P < 0.001) 

Rackelboo
m 

2010 Randomi
zed 
control 
trial 

Fifty-six women 
undergoing elective 
cesarean delivery under 
spinal anesthesia 

48-hour continuous 
wound infusion above the 
fascia 

Continuou
s wound i
nfusion  b
elow the 
fascia  

 

Both 
groups 
used 
ropivacain
e and 
ketoprofe
n through 
a multi-
orifice 
catheter 

Evaluation by a blinded 
investigator included 
pain scores at rest and 
at movement, morphine 
consumption, patient 
satisfaction, residual 
pain at 1 and 6 months, 
and undesirable side 
effects. 

Continuous wound infusion below the 
fascia resulted in significantly reduced 
pain at rest and 
total postoperative morphine 
consumption (15.7 mg, 95% 
confidence interval 9.7-20.7 mg) 
compared with wound administration 
above the fascia (26.4 mg, 95% 
confidence interval 18.1-34.7). No 
undesirable side effects or residual 
pain requiring treatment were recorded 
in both groups, whereas analgesia and 
satisfaction were excellent. 

No comparison to 
saline/placebo 
control 

55 
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Kainu 2012 Randomi
zed 
control 
trial 

Sixty-six women 
undergoing 
elective caesarean sectio
n under combined spinal-
epidural anesthesia 

48-horu continuous 
wound infusion with either 
ropivacaine or saline 

intratheca
l 
morphine 
with 
saline 
infusion 

Consumption of 
oxycodone, visual 
analogue scale pain 
scores (0-10 cm), patient 
satisfaction, side effects 
and recovery parameters 
were recorded for 48 h in 
a double-blind manner. 

Continuous wound infusion with ropiva
caine failed to reduce oxycodone 
consumption or pain scores compared 
with saline control. In the first 24 h 
intrathecal morphine reduced mean 
oxycodone consumption compared to 
the ropivacaine wound infusion group 
(26 mg vs. 48 mg, P=0.007) and 
saline wound infusion group (26 mg vs. 
45 mg, P=0.021). The first 24-h mean 
pain score was also lower in the 
intrathecal morphine group vs. the 
saline wound infusion group (1.3 vs. 
2.2, P=0.021). Pain scores were not 
significantly different between 
intrathecal morphine 
and ropivacaine wound infusion groups
. Pruritus was more common with 
intrathecal morphine. 

Spontaneous 
voiding occurred 
sooner in 
intrathecal 
morphine group 
(other groups 
used more 
patient-controlled 
oxycodone) 

56 

Lalmand 2017 Randomi
zed 
control 
trial 

192 full term elective 
cesarean section 

intrathecal 
morphine/saline CWI or 
intrathecal saline with 
ropivacaine CWI 

Saline 
CWI 
infusion, 
no 
intratheca
l 
morphine 

Duration of postoperative 
analgesia, cumulative 
morphine consumption 

CWI and intrathecal morphine were 
both effective for duration of 
postoperative analgesia. 

Duration of analgesia was increased 
with intrathecal morphine (380 
minutes; 215-1527) and 
ropivacaine wound infusion (351 
minutes; 227-594) compared with 
control (247 minutes; 182-338. There 
was no difference between the 
morphine group and catheter group 
(effect size, 0.007; -0.118 to 0.132). 
Cumulative postoperative morphine 
consumption was also significantly 
lower in the morphine group and 
catheter group compared with the 
control group. The incidence of 
adverse effects did not differ between 
groups. 

Multimodal 
analgesia 
(acetaminophen, 
diclofenac) was 
used in all 
patients 

53 
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