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C LEFT palate (CP) is a common congenital malforma-
tion, with an incidence ranging from 0.1 to 1.1 per 

1,000 births depending on the population group.1 Early sur-
gery is necessary to reduce phonation and feeding difficul-
ties and reduce complications such as frequent sinusitis and 
other respiratory tract infections.2 CP repair is painful, neces-
sitating high doses of intravenous (IV) opioids.3,4 Therefore, 
the risk of postoperative respiratory depression and airway 
obstruction is important, and continuous monitoring is 
required during the initial 24-h postoperative period.3

The maxillary nerve (MN) provides sensory innerva-
tion of the anterior and posterior palate, the upper dental 
arch, the maxillary sinus, and the posterior nasal cavity. 
One of its terminal branches, the infraorbital nerve, pro-
vides sensory innervation of the upper lip, lower eyelid, 
cheek, and nasal ala. In infants, infraorbital nerve block 
promotes effective analgesia for cleft lip surgery,5 better 
than IV fentanyl,6 placebo,7 or surgical infiltration.8 How-
ever, this technique does not provide effective analgesia in 
cases of associated CP repair because of its limited territory 
of innervation.5,7 MN block through the infrazygomatic 
route, used for the treatment of trigeminal neuralgia in 
adults, permits anesthesia of the entire palatine territory. 

However, this nerve block has lead to complications such 
as orbital puncture, intracranial injection, maxillary artery 
puncture, or posterior pharyngeal wall injury.9,10 In adults, 
approach to the suprazygomatic MN block (SMB) seems 
to minimize the risks of the infrazygomatic route,9,11 pro-
viding effective anesthesia of the entire sensory territory of 
the MN and its terminal branches. Furthermore, a recent 
computed tomography scan study on infants12 examined 
SMB with regard to patient comfort and postoperative 
analgesia after CP repair compared with IV opioids in a 
retrospective control group.13

What We Already Know about This Topic

•	 Cleft	palate	repair	 in	children	is	a	painful	procedure.	The	op-
timal	approach	to	postoperative	analgesia	has	not	been	de-
termined.

What This Article Tells Us That Is New

•	 The	results	of	this	randomized	blinded	study	show	that	the	su-
prazygomatic	approach	to	maxillary	nerve	block	substantially	
reduces	morphine	requirements	during	the	first	48	h.

•	 By	reducing	opioid	requirements,	use	of	suprazygomatic	max-
illary	 nerve	 blocks	may	 reduce	 the	 likelihood	 of	 oxygen	 de-
saturation	from	occurring.

Copyright © 2014, the American Society of Anesthesiologists, Inc. Lippincott Williams & Wilkins. Anesthesiology 2014; 120:1362-9

ABSTRACT

Background: The authors investigated the efficacy of bilateral suprazygomatic maxillary nerve block (SMB) for postoperative 
pain relief in infants undergoing cleft palate repair.
Methods: In this prospective, double-blind, single-site, randomized, and parallel-arm controlled trial, 60 children were assigned 
to undergo bilateral SMB with general anesthesia with either 0.15 ml/kg of 0.2% ropivacaine (Ropi group) or 0.15 ml/kg of 
isotonic saline (Saline group) on each side. The primary endpoint was total postoperative morphine consumption at 48 h. Pain 
scores and respiratory- and SMB-related complications were noted.
Results: The overall dose of intravenous morphine after 48 h (mean [95% CI]) was lower in the Ropi group compared with 
that in the Saline group (104.3 [68.9 to 139.6] vs. 205.2 [130.7 to 279.7] μg/kg; P = 0.033). Continuous morphine infusion 
was less frequent in the Ropi group compared with that in the Saline group (1 patient [3.6%] vs. 9 patients [31%]; P = 0.006). 
Three patients in the Saline group had an episode of oxygen desaturation requiring oxygen therapy. There were no technical 
failures or immediate complications of the SMB. Intraoperative hemodynamic parameters, doses of sufentanil, pain scores, 
and postoperative hydroxyzine requirements were not different between the two groups.
Conclusion: Bilateral SMB is an easy regional anesthesia technique that reduces total morphine consumption at 48 h after 
cleft palate repair in children and the use of continuous infusion of morphine and may decrease postoperative respiratory 
complications. (Anesthesiology 2014; 120:1362-9)
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The primary aim of this prospective, randomized, 
 double-blind study was to evaluate the efficacy of bilateral 
SMB for postoperative pain relief in infants scheduled for 
CP repair. A decrease in total morphine consumption at 48 h 
is considered as the primary hypothesis. Respiratory- and 
SMB-related complications were investigated.

Materials and Methods
In this single-site study, patients were enrolled prospectively 
after institutional ethical committee approval (CPP Sud 
Mediterranée IV, October 03, 2008, N° 080805, Montpel-
lier, France), registration in the French Database for Clini-
cal Trials (EDRACT number: 2008-004179-24), and written 
parental informed consent. All children younger than 5 yr of 
age scheduled for CP repair with general anesthesia (associ-
ated or not with cleft lip repair) in the pediatric surgery ward 
of Montpellier University Hospital, Montpellier, France, 
were screened during preanesthesia consultation. The design 
and description of the current trial adhered to the guidelines 
of the Consolidated Standards of Reporting Clinical Trials 
statement. Every patient file of this trial was overseen by an 
independent data safety monitoring board from Montpel-
lier University Hospital Biostatistics Department. Exclusion 
criteria included presence of a bleeding disorder, peripheral 
neuropathy or chronic pain syndrome, local infection or 
injury at the needle entry point, allergy to local anesthetics, 
concomitant rhinoplasty, current treatment for pain relief, 
and participation in another clinical trial. We also excluded 
children with airway obstructive syndrome attested by 
polysomnography.

Children were randomly assigned, in a 1:1 ratio, in two 
parallel arms to receive either 0.15 ml/kg of 0.2% ropiva-
caine (Ropi group) or 0.15 ml/kg of isotonic saline (Saline 
group) on each side. We used a simple randomization gen-
erated by our institutional biostatistics department using a 
computer-generated random sequence. All injected solutions 
were prepared in identical syringes by a nurse anesthetist not 
involved in clinical management and were presented to the 
anesthesiologist in a blinded manner. The patient, surgeon, 
anesthesiologist, and clinical research assistant collecting the 
data were all blinded to the solution administered.

Patients were premedicated with rectal midazolam 
(0.5 mg/kg) and atropine (20 μg/kg) 30 min before anesthe-
sia. Noninvasive blood pressure, electrocardiography, oxygen 
saturation, end-tidal carbon dioxide, and rectal temperature 
were continuously monitored intraoperatively. General 
anesthesia was induced with sevoflurane (inspired fraction 
of 6% in a 50% oxygen–nitrous oxide mixture), and 0.1 to 
0.2 μg/kg IV sufentanil, and completed with 3 to 5 mg/kg of 
IV propofol if oral intubation conditions were judged insuf-
ficient. Cuffed endotracheal tubes were used and cuff pres-
sure was monitored. Mechanical ventilation was adjusted to 
maintain 30 to 35 mmHg end-tidal carbon dioxide. Anes-
thesia was maintained with 1 minimum alveolar concentra-
tion of sevoflurane in a 50% oxygen–nitrous oxide mixture. 

Intraoperatively, patients received an infusion of glucose 1% 
crystalloid solution at 4 ml kg−1 h−1.

According to our previous studies, bilateral SMB was per-
formed before surgery in anesthetized infants, after aseptic 
preparation of the skin.12,13 The patient was in supine posi-
tion with the head in neutral position. The puncture site was 
at the frontozygomatic angle, at the junction of the upper 
edge of the zygomatic arch and the frontal process as shown 
in figure 1. The needle (50 mm, 25 gauge; Pajunk, nanoLine, 
Geisingen, Germany) was inserted perpendicular to the skin. 
It was advanced to reach the greater wing of sphenoid at 
approximately 20 mm depth, then withdrawn a few mil-
limeters and redirected toward the nasolabial fold in a 20° 
forward and 10° downward direction.12,13 The progression 
in the pterygopalatine fossa was 35 to 45 mm. Loss of resis-
tance after passing through the temporalis muscle assisted in 
determining the puncture depth, and real-time ultrasound 
guidance was used to see the spread of local anesthetic in 
the pterygopalatine fossa.14 After a negative blood aspiration 
test, 0.15 ml/kg of the blinded solution (0.2% ropivacaine 
in SMB or saline in sham block) was injected on each side. 
Immediate complications related to regional anesthesia were 
investigated: systemic toxicity related to local anesthetics 
(seizures, heart rhythm, or conduction disorder), bleeding at 
puncture site, pupil alteration, and ocular lesion.

Before surgical incision, the surgeon injected 0.9% saline 
with epinephrine 1/200,000 under the palatine mucosa. 
After incision, 0.1 μg/kg of sufentanil was injected if the 

Fig. 1. Suprazygomatic maxillary nerve block landmarks. 
The needle entry point is situated at the angle formed by the 
 superior edge of the zygomatic arch below and the posterior 
orbital rim forward.
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mean arterial pressure or heart rate increased more than 
15% over the preoperative baseline values. Before the end 
of surgery, IV paracetamol 15 mg/kg and methylpredniso-
lone 2 mg/kg were systematically administered. Paracetamol 
(15 mg/kg four times daily) and methylprednisolone 
(1 mg/kg twice daily) were administered IV over 15 min to 
all children for 48 h. The demographic characteristics of the 
patients, the type and duration of surgery, and intraoperative 
sufentanil requirements were recorded. Patients were extu-
bated in the operating room after pharyngeal aspiration and 
recovery of airway-protective reflexes.

Total postoperative morphine consumption after 48 h was 
the primary outcome. During the first 48 h postoperatively, 
pain was assessed with the Children and Infants Postopera-
tive Pain Scale (CHIPPS) score15 every 10 min in the postan-
esthesia care unit (PACU) and every 2 h in the surgical ward. 
Pain control was considered insufficient when CHIPPS score 
was greater than 3/10. If CHIPPS score was between 3 and 5 
on admission to the PACU, the child received 1 mg/kg of IV 
hydroxyzine to discriminate between pain and postoperative 
agitation. Then if necessary, IV morphine (20 μg/kg) was 
titrated every 2 min to obtain a CHIPPS score of 3 or less, 
with a maximal dose of 0.25 mg/kg. If the initial CHIPPS 
score was greater than 5, IV morphine titration was given 
first. If morphine titration exceeded 0.1 mg/kg, a continu-
ous IV morphine infusion was started at 20 μg kg−1 h−1. In 
the pediatric ward, rescue analgesia consisted of morphine 
administered by a nurse-controlled analgesia with a bolus 
dose of 20 μg/kg and modulation of continuous infusion 
according to the requirement: if more than two bolus doses 
were injected in 1 h, continuous infusion was started at (or 
increased by) 10 μg kg−1 h−1. Conversely, if no bolus was 
injected during 4 consecutive hours, continuous infusion 
was decreased by 10 μg kg−1 h−1. Analgesic medication was 
managed to obtain a CHIPPS score of 3 or less. Continu-
ous monitoring of electrocardiography, respiratory rate, and 
oxygen saturation were maintained in the surgical ward. In 
the case of adverse events in relation to morphine use (exces-
sive drowsiness, respiratory depression defined as oxygen 
saturation <90%, or respiratory rate <10 min−1), morphine 
administration was discontinued until normalization, and 
oxygen supplementation was delivered if needed. Morphine 
consumption was recorded every 2 h. Delay in feeding and 
postoperative nausea and vomiting (PONV) were recorded 
during the study period. At 5 days and 3 months postopera-
tively, delayed complications of the blocks were also investi-
gated: hematoma, restricted mouth opening, vision, sensory 
or motor deficit, eating disorder, and local infection. Pain 
scores and respiratory- and SMB-related complications were 
considered as secondary endpoints.

Statistical Analysis
The primary endpoint was a reduction in total morphine 
consumption at 48 h postoperatively. This trial was meth-
odologically designed to identify superiority. According to 

a previous retrospective study on 20 patients scheduled for 
CP repair in our institution, nalbuphine consumption in the 
first 48 h postoperatively was 1.4 ± 0.9 mg/kg. We considered 
a 50% reduction in opioid consumption to be clinically rel-
evant. Assuming a two-sided type I error protection of 0.05 
and a power of 0.80, 26 patients were required in the ropi-
vacaine and saline groups to reveal a clinically significant dif-
ference. This number was increased to 30 patients per group. 
Continuous data were expressed as mean (SD), mean (CI), 
or median (range) as appropriate and frequencies (%) for 
categorical data. Data were analyzed by independent com-
parisons using the Student t test or the Mann–Whitney U 
test (two-tailed) as appropriate. Categorical variables were 
compared with the chi-square test or the Fisher test. For 
multiple comparisons, a Bonferroni correction was applied. 
P value less than 0.05 was considered significant. Statistical 
analysis was performed by using SAS software version 8.02 
(SAS Institute, Cary, NC).

Results
Sixty children (28 boys and 32 girls), with American Soci-
ety of Anesthesiologists scores ranging from I to III, were 
included from December 2008 to July 2011. Three patients 
were excluded because of protocol violation: one patient 
in the Ropi group because of a neurological disease with 
chronic consumption of analgesics, which impeded reliable 
pain evaluation; two patients (in Ropi and Saline group) 
because of failure to maintain IV line, requiring switch of 
IV morphine to intrarectal nalbuphine. Regarding the 57 
remaining patients, no data or measurements were missing 
or lost.

A flow chart of the study is presented in figure 2. The two 
groups were comparable for demographic data, except for a 
higher mean age in the Ropi group versus the Saline group 
(18 ± 11.8 and 12 ± 7.6 months, respectively). The demo-
graphic and surgical characteristics are reported in table 1.

The Mann–Whitney U test has shown that the overall 
dose of IV morphine (mean [95% CI]) at 48 h was lower 
in the Ropi group compared with that in the Saline group 
(104.3 [68.9 to 139.6] vs. 205.2 [130.7 to 279.7] μg/kg; 
P = 0.033). Figure 3 shows morphine consumptions per 
time interval in the two groups. The use of continuous 
morphine infusion was less frequent in the Ropi group 
compared with that in the Saline group (1 patient [3.6%] 
vs. 9 patients [31%]; P = 0.006). Three patients in the 
Saline group (including the two who were receiving a 
continuous infusion of morphine) presented an episode 
of oxygen desaturation requiring oxygen therapy in the 
ward (P = 0.24); none of the patients in the Ropi group 
needed oxygen therapy. No excessive drowsiness was noted 
in either group.

Intraoperative hemodynamic parameters, doses of sufentanil 
(0.28 ± 0.12 μg/kg in the Ropi group vs. 0.3 ± 0.13 μg/kg in the 
Saline group; P = 0.691), and postoperative hydroxyzine require-
ment (1 ± 1.16 mg/kg in the Ropi group vs. 1.13 ± 1.13 mg/kg in 
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the Saline group; P = 0.64) were not different between groups 
(mean ± SD). There was no statistically significant difference in 
Pain scores (CHIPPS) in the immediate postoperative period 0 
to 4 h (fig.4). After 4 h, CHIPPS score still did not differ and 
median values were always equal to zero.

There was no statistically significant difference between 
Ropi and Saline groups for mean delay before feeding 
(respectively 15.5 ± 6.8 vs. 13.3 ± 8.8 h). Four patients in the 
Ropi group had PONV in the PACU and one patient in 
the ward, but there was no statistically significant difference 
between the two groups.

Two minor occurrences of bleeding related to the nerve 
block procedure were noted. These were immediate venous 
bleeding at the puncture site, which stopped after gentle 
external compression for less than a minute. On the sec-
ond postoperative day, one patient in the Ropi group had a 
cheek hematoma in the infrazygomatic area. It was approx-
imately 1 cm diameter, palpable extra- and intraorally. 
There was no mouth opening restriction and no dysphagia. 
At day 5 visit, it was spontaneously resolved. No complica-
tions related to SMB were noted at 5 days and 3 months 
postoperatively.

Saline group: n=30Ropi group: n=30

Per-protocol analysis: n=57

Saline group: n=29Ropi group: n=28

Randomization: n=60

Consecutive children scheduled for CP 
surgery meeting inclusion criteria: n=81

1 patient excluded for 
protocol violation

2 patients excluded for 
protocol violation

Patients dropped out: 
15 parental refusals 

6 physician unavailability

Fig. 2. Flow chart of the study. CP = cleft palate.

Table 1. Demographic and Surgical Characteristics

Variable Ropi Group (n = 28) Saline Group (n = 29) P Value

Demographic characteristics
    Male/female ratio 12/16 16/13 0.35
    Age, mo (mean ± SD) 18 ± 11.8 12 ± 7.6 0.03
    Weight, kg (mean ± SD) 9.2 ± 2.48 8.7 ± 2.2 0.47
    ASA scores I/II/III 18/9/1 20/6/3 0.42
Surgical characteristics
    Surgical time, min (mean ± SD) 92.6 ± 23.4 85.1 ± 23.6 0.23
    Type of surgery, n (%)
     Hard palate 14 (50) 14 (48.5) 0.90
     Soft palate 8 (29) 10 (34.5) 0.63
     Both 6 (21) 5 (17) 0.69

ASA = American Society of Anesthesiologists.
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Discussion

This prospective, randomized, double-blind study demon-
strated for the first time that bilateral SMB in anesthetized chil-
dren allows statistically significant reduction in postoperative 
morphine consumption in the 48 h after CP repair versus pla-
cebo. Morphine consumption decreased by 50% in the Ropi 
group (104.3 [68.9 to 139.6] vs. 205.2 [130.7 to 279.7] μg/kg; 
P = 0.033) and the use of continuous IV morphine was lower 
in this group (1 patient [3.6%] vs. 9 patients [31%]; P = 0.006).

Few studies have been published on the use of opioids in 
CP repair in children. Roulleau et al.4 noted a mean cumulative 
dose of sufentanil of 0.59 μg/kg and a mean cumulative post-
operative morphine consumption of 400 μg/kg in 40 children 
undergoing CP surgery. Fenlon and Somerville16 compared IV 
morphine (50 μg/kg) and intramuscular codeine (1 mg/kg) in 
40 children after CP repair. Mean morphine consumption in 
PACU was 320 and 420 μg/kg in the morphine and codeine 
groups, respectively. Both groups of patients received between 
0.2 and 0.4 mg/kg of oral morphine in the surgical ward.

Fig. 3. Morphine consumption per time interval over 48 h. Medians, 25–75th percentiles (boxes), 10–90th percentiles (bars), and 
extremes (circles and triangles). P < 0.008 was considered significant after Bonferroni correction (multiple comparisons).

Fig. 4. Pain scores (Children and Infants Postoperative Pain Scale [CHIPPS]) during the first 4 h. Medians, 25–75th percentiles 
(boxes), 10–90th percentiles (bars), and extremes (circles and triangles). P < 0.005 was considered significant after Bonferroni 
correction (multiple comparisons).
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In our study, the mean cumulative doses of morphine 
were lower than those previously reported. At 48 h, the 
Saline group received 205.2 (130.7 to 279.7) μg/kg of mor-
phine, that is, near than two times less than that in Roulleau’s 
study.4 This emphasizes good pain control related to the 
association of paracetamol and methylprednisolone. More-
over, the administration of morphine with  nurse-controlled 
analgesia is designed to provide safe, potent, convenient, 
and flexible pain control, allowing a reduction in morphine 
administration.17 Our protocol of postoperative morphine 
administration (see Materials and Methods) was designed to 
avoid unwarranted administration of morphine. Our results 
are in accordance with this goal, emphasizing the analgesic 
efficacy of SMB. SMB allowed the overall 48-h morphine 
consumption to decrease to 104.3 (68.9 to 139.6) μg/kg. 
This decrease in the consumption occurred in the Ropi 
group essentially between 2 to 12 h postoperatively. The 
number of patients included in the study was too low to have 
a statistically significant difference between the two groups 
during this time interval after Bonferroni multiple compari-
sons correction. After the 12th hour, there is a rebound of 
morphine consumption in Ropi group, probably related to 
the ending of the analgesic block. Difficulty to differentiate 
pain and anxiety in young children in the first postoperative 
hours18 and occurrence of emergence delirium after sevoflu-
rane anesthesia19 may have lead to unwarranted administra-
tion of morphine despite effective analgesia in Ropi group, 
thereby partly blunting the real benefit of SMB. However, 
pain assessment with CHIPPS score has a good interrater 
reliability and guarantees that personal bias such as interin-
dividual subjectivity was limited.18

Infants have an unpredictable sensitivity to opiates20; 
therefore, it is mandatory to spare morphine consumption 
to reduce the incidence of morphine-related respiratory 
depression. CP repair can lead to postoperative hypox-
emia episodes because it reduces the airflow in the upper 
airway which has a small diameter in infants. According 
to Takemura et al.,2 the risk of airway obstruction after 
CP surgery is increased in patients receiving opiates as a 
continuous infusion, justifying closer monitoring in the 
PACU or intensive care unit. Doyle and Hudson3 reported 
three cases of severe respiratory depression among 143 CP 
repairs. One case was directly attributable to opiate con-
sumption and the other two to Pierre–Robin syndrome. A 
regional anesthesia technique that allows sparing morphine 
consumption may decrease the occurrence of respiratory 
complications. In our study, three episodes of respiratory 
depression and oxygen desaturation requiring oxygen 
therapy occurred in the Saline group. Two of these chil-
dren received continuous IV infusion of morphine, with 
high cumulative consumption at 48 h (495 and 640 μg/
kg); both had Pierre–Robin  syndrome. The third child also 
had Pierre–Robin syndrome but received low doses of mor-
phine (40 μg/kg). Conversely, there was no oxygen desatu-
ration in the Ropi group.

Increased occurrence of PONV in the Ropi group, 
although not statistically significant and despite a lesser 
postoperative consumption of morphine, is an unexpected 
result. It occurred in PACU, when sufentanil and morphine 
consumption were not yet different between the two groups. 
Among others, stimulation of sympathetic or vagal affer-
ent fibers from pharynx or gastrointestinal tract is a known 
causative factor of PONV. A direct effect of ropivacaine 
on the vegetative afferent fibers of MN, distally to pterygo 
palatine ganglion, could explain this result. Alternatively, 
improved verbalization in slightly older patients (18 ± 12 vs. 
12 ± 8 months in Ropi and Saline groups, respectively) may 
explain the increased PONV in Ropi group. However, most 
of the patients were aged less than 3 yr, which is usually con-
sidered as the lower limit above which PONV increases.21 
However, absence of improvement in delay of first post-
operative feeding in Ropi group may be explained by the 
weight of usual practice in wards, aiming to protection of 
intraoral sutures.

In this study, two minor immediate bleeding at punc-
ture site were noted, they were easily stopped after exter-
nal compression and one delayed cheek hematoma at day 
2 that spontaneously resorbed. None of these children had 
complications or sequelae attributable to SMB 3 months 
after surgery. By adding this series of SMB with our previ-
ous studies,13,14 we have a total of 116 patients, that is, 232 
blocks. Although this number remains probably insufficient 
to make a definitive conclusion about safety, these data are 
in favor of a block without high risk. Local anesthetics (or 
saline) were injected under real-time ultrasound guidance to 
ensure injection in the pterygopalatine fossa.16 This probably 
contributes to reduce the risk of serious complications such 
as extrasite injection and diffusion to other neural structures, 
especially for children with abnormal anatomy. Moreover, 
the low injected volumes of local anesthetics impeded diffu-
sion out of the pterygopalatine fossa.

Different techniques have been described to block the 
MN and its terminal branches, but the suprazygomatic 
approach seems to be the safest and easiest way. Jonnavithula 
et al.22 evaluated the efficacy of palatal block with 0.25% of 
bupivacaine versus a placebo for CP surgery in 45 children. 
These authors did not record any statistically significant dif-
ference in analgesic consumption and postoperative pain 
scores between the two groups. Kamath et al.23 compared 
palatal blocks and systemic analgesia by IV pethidine in 50 
children undergoing CP repair. Children with palatal blocks 
required lower rescue analgesia administration, but there 
was no difference in postoperative pain scores. Alternatively, 
Muthukumar et al.24 reported better pain scores only in the 2 
first postoperative hours, and saving of rescue analgesia only 
in the immediate postoperative period after local infiltration 
of lidocaïne in cleft lip and/or palate repair. This may reflect 
rapid systemic absorption of local anesthetics injected in the 
palatal mucosa. Moreover, 20% of patients were being oper-
ated only for cleft lip repair.
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In our study, intraoperative consumption of sufentanil 
was not different between the two groups. Several factors can 
explain this result. First, mouth spacers resulted in painful stress 
on the temporomandibular joints, some unblocked areas by 
SMB. Second, palatal epinephrine infiltration is a confounding 
factor for hemodynamic changes in case of resorption.

Some limitations in the current study must be taken into 
account. First, we chose to perform a sham block with saline 
in control group. Such procedures have been recently argued 
for ethical reasons.25 Unfortunately, most of these recom-
mendations have been edited subsequent to the writing of 
our study protocol and its approval by ethical committee 
(2008). At that time, doing a block with saline in control 
group appeared to us the most convenient method to ensure 
double-blind design throughout the study, an issue of para-
mount importance to make valid conclusion in view of the 
subjectivity and pitfalls of pain assessment in children.

Although age difference of 6 months between the two 
groups is a limitation of our study, we do not think that this 
difference reach clinical significance, because pain percep-
tion and analgesic pharmacology may be considered equiva-
lent at these close ages on one hand. However, the CHIPPS 
pain score has been established and fully validated to evaluate 
postoperative pain in children from birth to 5 yr old, what-
ever the age of patients within this range.15 Therefore, we do 
not think that age difference between the groups could make 
a bias in the assessment of pain, and therefore in our results, 
because protocol of morphine administration was exclusively 
based on the assessment of pain by the CHIPPS score.

Otherwise, we were not able to factually evaluate the suc-
cess rate of the blocks because the patients were with general 
anesthesia. As for all peripheral nerve blocks, the technique 
has an inherent failure rate. In the absence of recognition 
of these failures, and because of the bilateral nature of the 
block, our results likely underestimate the real benefit of 
SMB in the quality of postoperative analgesia.

In conclusion, this study demonstrates that bilateral SMB 
performed with general anesthesia reduces total consumption 
of morphine at 48 h after CP repair in children. It also results 
in a statistically significant reduction in the use of continuous 
infusion of morphine and may decrease postoperative respi-
ratory complications. Beyond this efficacy on acute postop-
erative pain, benefits in terms of chronic pain incidence and 
behavior disorders might be expected in future studies.
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ANESTHESIOLOGY REFLECTIONS FROM THE WOOD LIBRARY-MUSEUM

Kimmell’s	Nitrous	Oxide	near	the	Centennial	Exposition

H. J. Toudy & Co. were lithographers and printers of this trade card, the obverse of which depicted the Agricultural 
Hall in the International Exhibition of the Centennial Exposition of 1876. As the first official World’s Fair in the United 
States, the Exposition celebrated the 100th anniversary of the signing of the Declaration of Independence. This 
trade card advertised dentist Samuel Kimmell and his use of “Nitrous Oxide Gas” in Philadelphia, the site of the 
Centennial Exposition. (See reverse of trade card in Anesthesiology Reflections, this issue, p. 1490.) This trade 
card is part of the Wood Library-Museum’s Ben Z. Swanson Collection. (Copyright © the American Society of 
Anesthesiologists, Inc.)
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