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We conducted a randomized, double blinded, placebo controlled trial to evaluate the effec­
tiveness of EMLA cream together with intraperitoneal lidocaine for pain relief in postpartum tubal 
ligation. In a factorial designed study, 90 postpartum patients were randomly assigned to have 5 g of 
EMLA or placebo cream applied to the skin in 2 groups of 45 patients and to have intraperitoneal 
instillation of 20 ml of either 1 per cent, 2 per cent lidocaine or normal saline in 3 groups of 30 
patients. A numerical rating pain score (0-1 0) was used during skin check, skin infiltration and uterine 
tube manipulation. The pain scores were significantly lower in the EMLA group as compared with the 
placebo group during the skin forceps check (p<O.OOl) and during local skin infiltration (p<0.05). 
The pain scores were also significantly lower during intraabdominal manipulation in the group using 
either 1 per cent or 2 per cent intraperitoneal lidocaine as compared with the group using normal saline 
(p<O.OOl), but no difference was found between the groups using 1 per cent and 2 per cent lido-
caine. 

Implications : Five g of EMLA cream applied to the skin together with 20 ml of 1 per cent 
lidocaine instilled into the abdominal cavity effectively decrease intraoperative pain in patients 
undergoing postpartum tubal sterilization under local anesthesia. 
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Evidence indicates that low resource set­
tings have maintained an excellent safety record for 
tubal sterilization performed under local anesthesia 
0). How ever, local anesthesia, with a lower risk 
of complications, lower cost and a shorter recovery 
time as compared with major regional or general 
anesthesia, provides inadequate pain relief. Although 
instilling 80 ml of 0.5 per cent lidocaine in to the 
abdominal cavity effectively decreases intra-operative 
pain during postpartum tubal ligation(2,3), patients 
still have pain during local skin infiltration. And 
sometimes, this large volume of 80 ml may interfere 
with locating the uterine tubes. 

EMLA cream, a eutectic mixture of lido­
caine and prilocaine cream, (Astra Zeneca, Bangkok, 
Thailand) is widely use to alleviate skin pain in both 
adultsC4-8) and children(9,10). Its use in postpartum 
tubal ligation has not been reported. The objective 
of this study was to evaluate whether EMLA cream 
applied to the skin together with intraperitoneal 
instillation of 20 ml of either 1 per cent lidocaine or 
2 per cent lidocaine can effectively decrease pain in 
postpartum tubal sterilization performed under local 
anesthesia. 

METHODS 
We performed a randomized, double­

blinded, placebo controlled, factorial designed study 
to answer two research questions with a small but 
adequate sample size. Patients were ASA physical 
status I or II who agreed to undergo postpartum tubal 
sterilization within 48 h of delivery under local anes­
thesia. Patients with a history of pelvic inflammatory 
disease, liver disease, allergy to local anesthetics, or 
a body mass index >32 kg!m2 were excluded from 
the study. After approval of the hospital ethics com­
mittee, 90 patients gave their written informed con­
sent and were randomly divided into 6 groups of 15 
patients to have either EMLA (E) or placebo (P) 
cream applied to the skin in each 3 of 6 groups (total 
45 patients received EMLA, 45 patients received 
placebo). 2 out of 6 groups received a 20 ml intra­
peritoneal instillation of either normal saline (NS) or 
1 per cent lidocaine (Ll) or 2 per cent lidocaine (L2), 
(gr. ENS, ELl, EL2, PNS, PLl and PL2). 

During the preoperative visit, the patients 
were asked to practice scoring their pain verbally 
using the numerical rating score (NRS). Pain was 
rated on a scale of 0-10 (0 = no pain at all, 10 = the 
most severe pain). About 2 h before the operation, 

either 5 g of EMLA or placebo cream were applied 
to the skin area just below the umbilicus over an 
area measuring 3 x 1.5 inch to cover the incision line 
which had been previously marked by the obstetri­
cian who was our coinvestigator and was the only 
one who performed the operations. The cream was 
then sealed with a plastic covering (Tegaderm, 3M 
Health Care, Bangkok, Thailand) and was wiped off 
two hours later. Patients were then brought into the 
operating room where an IV infusion of Ringer's 
Lactate solution was started and noninvasive moni­
toring (electrocardiogram, automated blood pressure 
and pulse oximetry) was begun. The evaluator was 
allowed to enter the operating room only after the 
skin had been scrubbed and covered so that she 
remained "blind" to whether EMLA or placebo had 
been used because of the change in color of the skin 
that can be seen when using EMLA. Skin numbness 
was checked by pinprick, followed by a forceps pinch­
ing. Patients were asked to rate the NRS during the 
skin check. If the NRS score ~3, 10 ml of 1 per cent lido­
caine was infiltrated into the skin and subcutaneous 
tissue. Since we did not expect an analgesic effect 
of EMLA to the sheath and peritoneum, another 5 
ml of 1 per cent lidocaine was injected beneath the 
sheath in every patient. After the abdominal cavity 
was opened, either 20 ml of NS or 1 per cent lido­
caine or 2 per cent lidocaine was instilled into the 
abdominal cavity. The abdominal opening was lifted 
to allow 10 ml of the solution to be instilled to each 
side of the adnexa with a 20-ml syringe without a 
needle. After waiting 1 minute, the surgeon started 
searching for the uterine tubes, and the patient was 
asked to rate the pain using the verbal NRS. If the 
pain score was <3, no rescue drugs were given. If it 
was ~3, initially IV fentanyl 1 flg/kg was given up to 
2 Jlg/kg. Patients who had pain scores of 3-5 received 
only fentanyl. If pain score ~6, initially iv ketamine 
0.5 mg/kg was given, up to 2 mg/kg if needed. If the 
surgery could not be performed after the adminis­
tration of ketamine, general anesthesia with endo­
tracheal intubation would be given. 

In the recovery room, vital signs were 
observed for 2 h after surgery. On the postpartum 
ward, paracetamol (two 500-mg tablets) was admi­
nistered every 4 h if the patient required pain relief. 
Side effects such as nausea, vomiting, fever, or uri­
nary retention were observed and recorded until the 
patient was discharged, which was usually within 48 
hours. 
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The results of the pilot study were used to 
estimate the sample size for the current study (n = 
90) based on a power of 0.8 and a type I error pro­
bability of 0.05. Differences among continuous out­
come variables were tested by using a student t-test 
for the comparison of 2 groups and one- way analy­
sis of variance for the comparison of 3 groups. Post 
hoc pairwise comparisons were conducted using the 
Bonferroni correction to adjust for multiple compa­
risons. The x2 test was used to test association of 
categorical variables and the Kruskal-Wallis test was 
used for ranked variables and when variables had 
nonparametric distributions. 

RESULTS 
There were no significant differences in 

demographic characteristics between the two groups. 
The duration of applying EMLA cream and the dura­
tion of surgery were similar (Table 1 ). The mean 
NRS during the needle and forceps check was signi­
ficantly lower (p<0.001) in the group using EMLA 
cream (0.9 and 1.46) compared to the placebo group 
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(1.7 and 4.6 respectively). About 65 per cent of the 
patients in the EMLA group did not require local 
skin infiltration as compared with 0 per cent of the 
patients in placebo group (p<0.001). The mean NRS 
during local infiltration was significantly lower (p< 
0.05) in the 16 patients in the the EMLA group who 
needed local infiltration (4.6) as compared with 45 
patients in the placebo group (6.2) and only 17.8 per 
cent of the patients in the EMLA group had NRS 
~5 during local infiltration, as compared with 80 
per cent in the placebo group (p<0.001), (Table 2). 
There were no significant differences in demographic 
characteristics among the three groups of 30 patients 
(Table 3). The intraabdominal NRS pain score means 
the highest intraperitoneal NRS rated at searching, 
picking up and occlusion of both uterine tubes if 
ketamine was not given, or it was the highest NRS 
rated before ketamine was given. The mean intra­
abdominal NRS was significantly lower (p<O.OOI) 
in both groups using lidocaine (2.5 and 2.1 in group 
1 per cent and group 2 per cent, respectively) than 
in the group using NS (5.2), but there were no signi-

Table 1. Demographic characteristics, duration of application 
of EMLA and duration of surgery. 

Age (yr) 
Weight (kg) 
Height (em) 
BMI (kglm2) 
EMLA time (min) 
Duration of Surgery (min) 

Values are mean± SD 

Placebo cream (45) 

29.4 ±4.8 
63.5 

155.6±4.7 
26.5 ± 3.7 

143.4 ± 31.5 
19.6±6.3 

EMLA cream (45) 

29.7 ±4.7 
62.5 

156.9± 5.7 
25.5 ± 3.9 

137.2 ± 33.1 
18.9 ± 6.5 

Table 2. Numerical rating score (NRS), patients requiring rescue drugs, and patients 
with a NRS ~5. 

NRS during needle check 
NRS during forceps check 
Patients with NRS <3 
Patients with NRS ~5 
NRS during local infiltration (no= 45 : 16) 
NRS during skin incision 
NRS during sheath incision 
Postoperative paracetamol use (tablets) 

Value are mean± SD or n (%) 

Placebo Cream( 45) 

1.75 ± 1.8 
4.64±2.5 

0 (0) 
36 (80) 
6.2 ± 2.1 
1.0 ± 1.4 
1.9 ± 1.7 
5.6±2.9 

EMLA Cream(45) 

0.91 ± 0.1 
1.46 ± 1.9 
29 (64.5) 
8 (17.8) 
4.6 ± 1.9 
1.3 ± 1.4 
2.8 ±2.7 
5.1±2.7 

(If NRS <3 = not required local infiltration, NRS ~5 = in moderate to severe pain) 

p 

<(J.001 
<0.001 
<0.001 
<0.001 
<0.05 

0.32 
0.21 
0.41 
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Table 3. Demographic characteristics and duration of surgery. 

Age (yr) 
Weight (kg) 
Height (em) 
BMI (kgtm2) 
Duration of surgery (min) 

Values are mean ±SD 

Group NS (30) 

30.3 ±5.0 
65.1 ± 10.1 

157.1 ± 5.1 
26.6 ± 4.1 
22.2 ± 8.8 

Group I% Lidocaine (30) 

28.6±4.6 
61.4 ± 8.0 

155.4±4.9 
25.4 ± 3.3 
17.7±4.5 

Group2%Lidocaine (30) 

29.8 ±4.5 
62.3 ±9.7 

156.4 ±4.8 
25.8 ±4.0 
17.9±3.7 

Table 4. Numerical rating score (NRS), patients requiring rescue drugs, and postoperative paracetamol use. 

Group NS (30) Group I% Lidocaine (30) Group 2% Lidocaine (30) p 

Intraabdominal NRS pain scores(0-1 0) 
Patients requiring fentanyl 
Patients requiring ketamine 
Postop. Paracetamol use (tablets) 

Values are mean± SD or n (%) 

5.2± 3.0 
9 (30) 
20 (66.7) 
5.6± 2.6 

ficant differences in mean intraabdominal NRS be­
tween the I per cent group and the 2 per cent group. 
The percentages of patients who required ketamine 
were significantly lower (p<O.OOl) in both groups 
using lidocaine (6% and 0%) than the group using NS 
(66%). There were no differences in the proportions 
of patients who required fentanyl and no patients 
needed general anesthesia with intubation (Table 4). 

The hemodynamic changes, indicated by 
systolic, diastolic blood pressure and heart rate mea­
suring during the operation, showed no differences 
among the three groups. There were no clinical dif­
ferences in observed side effects. Vomiting occurred 
in 5, 3 and 6 patients in the NS group, the 1 per cent 
group and the 2 per cent group respectively. During 
the postoperative period, the paracetamol tablet 
requirement was not significantly different between 
the 3 groups. 

DISCUSSION 
The results in Table 2 demonstrate that 

EMLA cream is an effective analgesic for local skin 
infiltration. Our study agrees with other studies, 
which used EMLA cream for skin anesthesia(4-10). 
Browne J, et aJ.(4) reported that EMLA significantly 
reduced pain associated with digital ring block for 
ingrowing toenail correction. In our study, 64.5 per 
cent of the patients needed no local infiltration. Gupta 
and Sibbald(8) demonstrated that EMLA cream pro-

2.5 ±2.3 
6 (20) 
2 (6.7) 

4.8 ±3.2 

2.1 ±2.0 
5 (16.6) 
0(0) 
5.4 ± 2.8 

<().001 
0.434 

<0.001 
0.48 

vided effective anesthesia for excisional biopsy of 
cutaneous lesions in 87 per cent of the patients. Other 
than the differences in surgical procedure, their study 
was done in both male and female up to 90 years 
old, who usually have higher pain threshold compared 
with the female patients in our study. Lander, et al. 
(II) demonstrated that factors which predicted suc­
cess or failure of EMLA included the type of pro­
cedure, the duration of application and anxiety. We 
applied EMLA cream for 2 h because it has been 
demonstrated that adequate cutaneous analgesia at a 
depth of 1-2, 2-3 or 6 mm can be made by applying 
EMLA cream for 60, 120 or 3-4 h respectively02). 
The maximal depth of analgesia (approx 5 mm) was 
also observed for a 30 and a 60 min period after a 
90 and 120 min application of EMLA cream respec­
tively03). 

The results in Table 4 demonstrate that 20 
ml of intraperitoneal lidocaine either I per cent or 2 
per cent is effective for intraabdominal pain relief. 
The effectiveness of pain relief in this study con­
firms the results of previous studies(5,6) that used 
80 ml of a 0.5 per cent. solution. As compared with 
80 ml of the solution, 20 ml would obscure less of 
the operative field. The maximal dosage of lidocaine 
used in this study was 550 mg, which is similar to 
the 550 mg used in our-previous study and 500 mg 
used by Deep and Viechnicki(l4). The highest mean 
plasma lidocaine concentration in our previous study, 
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2.7 J..l.g/ml(2) was similar to the level of 2.2 J..l.glml 
reported by Deep and Viechnicki. Ryan, et al.05) 
reported that the level of lidocaine that caused a 
convulsion in a child during cardiac catheterization 
was 8.7 J..l.g/ml, although non-life threatening signs 
of toxicity, such as light headness, tinnitus or circu­
moral numbness were seen at 4 J..l.glml, and muscle 
twitching at 8 J..l.g/ml06). Since the plasma lidocaine 
concentration in previous studies(2, 14) using the same 
dosage of lidocaine as this study was far below that 
considered to be toxic, although the different volumes 
used might produce a different rate of absorption, 
plasma lidocaine levels in this study should still be 
within a safe range. 

The few side effects observed in our patients 
included a few cases of nausea-vomiting, which was 
most likely due to fentanyl usage. One case of ileus 
occurred in each group of patients which is unlikely to 
have been caused by lidocaine. Although Cruikshank, 
et al(3) observed 2 cases of urinary retention, it was 
not found in our study. 

Ketamine was used in 2 cases of the group 
using l per cent lidocaine, this was probably due to 

J Med Assoc Thai September 2002 

the low pain threshold of the individual patient or 
the unexpected difficulty in finding the uterine tube. 
Although ketamine expected side-effects07), it 
should be explained to the patient that intraperitoneal 
lidocaine may not be effective and that fentanyl or 
ketamine may be needed in addition. 

After the intraperitoneal lidocaine instilla­
tion, we waited for 1 minute before starting to search 
for the uterine tubes, instead of the 3 minutes in our 
previous study(2). However, to know the exact onset 
and duration of the intraperitoneal lidocaine anes­
thesia, further study is needed. Since there was no 
significant differences in the NRS pain scores or the 
requirement for rescue drugs between the groups using 
1 per cent or 2 per cent lidocaine, 1 per cent lido­
caine should be selected for intraperitoneal pain 
relief. 

In conclusion, EMLA cream applied to the 
skin together with 20 ml of 1 per cent lidocaine 
instilled into the abdominal cavity is a safe, effective 
and easy technique that should be used to decrease 
suffering in patients who undergo postpartum tubul 
sterilization under local anesthesia. 

(Received for publication on 6 May 2002) 
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