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 The aim is to learn the features of aesthetic and reduction surgical interventions 
on the mammary glands in Ukraine. Materials and methods. The study was conducted by 
analyzing the inpatient ambulatory cards of 320 patients. Anesthesia was provided by propofol 
(n=130), sevoflurane (n=140) and combined use of sevoflurane and nalbuphine (n=50). The 
results of the study. It was found that usage of combined inhalation analgesia of sevoflurane 
with opioids was characterized by 41.9% less recovery time. It was found that 8 hours after 
surgery, the individual assessment of pain was lower in the group of combined analgesia 
with opioids relative to intravenous anesthesia with propofol (87.5%, p<0.05) and inhalation 
anesthesia with sevoflurane (71, 3%, p<0.05). After 24 hours all patients reported about pain 
below 1.0 point, however, in groups where sevoflurane and nalbuphine were used, the level 
of pain self-esteem was 2.61 and 3 times lower than after intravenous propofol. It was found 
that within 1 hour after surgery, the average cognitive score on the Montreal scale decreased in 
the group of intravenous propofol by 5.0% (p<0.05) and by 1.7% under inhalation anesthesia 
with sevoflurane. Under combined anesthesia the cognitive score remained at 12.0 points. The 
frequency of postoperative nausea was the highest level in the group of inhalation anesthesia - 
16.7%. The addition of nalbuphine to sevoflurane significantly reduced the risk of postoperative 
nausea (?2=7.250; p=0.007). Conclusions. Combined anesthesia with opioids is a highly effective 
anesthetic choice for aesthetic and reconstructive interventions on the mammary glands.

Keywords: Aesthetic Interventions; Combined Anesthesia; Mammary Glands;
Malbuphine; Propofol; Sevoflurane.

 In Ukraine and around the world, 
mammoplasty is popular with women. Undoubted 
advantages of the method are the preservation 
of most anatomical structures and skin, as well 
as better psychological status of patients after 
intervention1. The disadvantages of one-step 
intervention include the large extent of surgery2, 

prolongation of the duration of anesthesia, which 
can cause the switch-on the stress adaptive 
mechanisms and more complications3.
 In addition, despite considerable advances 
in global anesthesiology in recent years, the 
effectiveness of perioperative analgesia during 
reconstructive and aesthetic breast surgery needs 
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to be optimized. Urgent issues are to determine the 
path of safe analgesia for the development of side 
effects from various organ systems, in particular, 
possible cognitive consequences4 and harm in the 
quality of life, changes in central hemodynamics5.
 The method of anesthesia and the 
drugs used in the plastic surgery of the breast 
have a number of features compared with the 
anesthesia in the general surgery. In particular, 
in low-flow inhalation anesthesia with the use of 
sevoflurane during plastic surgery, there are some 
contradictions: on the one hand, some researchers 
emphasize its better protective effect in ischemic-
reperfusion injury6,7 than in injectable propofol8,9.
 The most important side effects of 
general anesthesia that patients experience after 
breast plastic surgery are postoperative pain, 
nausea and vomiting10. Untreated or insufficiently 
managed postoperative pain can have systemic 
consequences, negatively affecting the quality of 
life of patients. 
 First of all, anesthesia protection provides 
maximum safety of the operated patient. It is also 
necessary to minimize the depressant effects of 
general anesthesia. Finally, it is very important to 
ensure the comfort of anesthesia care for a patient 
who acquires the status of a client in cosmetic 
surgery. In this case, the “client is always right”, 
he is an active participant in the transformation 
of his own body and he assesses the outcome of 
interventions with her.
 Today there is a wide choice of anesthesia 
methods for aesthetic interventions on the breast. 
Local anesthesia and combined general anesthesia 
to the greatest extent realizes the selectivity of the 
action of different drugs on the nociceptive systems, 
and provides the ability to “fine-tune” the action 
of the component that needs to be strengthened 
or weakened at a given time. Inhaled anesthetics 
are the first choice for at least two reasons. The 
first is the ability to quickly achieve the required 
concentration in the body and, if necessary, as 
quickly as possible to reduce it, which reduces the 
induction and recovery periods. Secondly there is 
the ease and accuracy of control over this process 
(measurement of alveolar concentration of inhaled 
anesthetic).
 The purpose of this study was to study 
the features of aesthetic and reduction surgery 
on the mammary glands in the Odessa region of 

Ukraine, to learn the principles of anesthesia and 
the effectiveness of combined anesthesia.

Material and research Methods

 The study was conducted by analyzing 
inpatient cards of 320 patients admitted for 
reconstructive and aesthetic surgery on the 
mammary glands in clinics in Odessa during 
2018-2020. Inclusion criteria: obtaining informed 
consent of patients to conduct the study; planned 
surgery; age from 21 to 65 years; the risk of 
anesthesia for ASA I-III; lack of cognitive 
impairment; absence of chronic diseases in the 
stage of exacerbation and decompensation; absence 
of hearing and vision disorders. The mean age 
of patients was 36.8±10.8 years. Mean height 
(163.0±6.9 cm) and weight (68.2±10.4, kg) were 
harmonious and were characterized by a normal 
body mass index (BMI) - 23.4±3.8 kg / m². The 
most common comorbidities were varicose veins of 
the lower extremities (14.2%) and anemia (11.7%).
 In the majority of patients who applied 
for reconstructive interventions, the initial signs 
of fatty involution were observed (219 people, 
68.3%), in 56 patients - complete fatty involution 
of the mammary glands (17.5%), in 45 people. 
Mammary glands were represented by glandular 
tissue (14.2%).
 For statistical analysis results we used 
Statistica for Windows Version 10.0 (Stat Soft inc., 
USA). Parameters are presented in the form M±m, 
where M is the Mean, m is standard deviation. In 
the analysis of categorical group data, the criterion 
Pearson ÷2 with Yates correction was used. The 
assessment of the probability of the therapeutic 
effect was performed taking into account the 
absolute (AE) and relative (RE) efficacy, as well 
as the odds ratio (OR), with the calculation of 
confidence intervals and the reliability criterion 
for RR and OR. At the case of p<0.05, differences 
were statistically significant.
results of the research
 Surgical interventions observed in 
the retrospective study were represented by 
58 reduction interventions (11.2%) and 462 
primary breast augmentation (88.8%) both 
individually (n=428, 82.3%) and in combination 
with mastopexy. (n=26, 5.0%) and correction 
of inverted nipples (n=8, 1.5%), a total of 584 
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implants were done. The mean follow-up for all 
patients was 25.1 months (range 6–60 months). 
The coverage of follow-up after 5 years for all 
patients was 92%. Among 320 patients in 200 cases 
reconstructive interventions were performed on 
both breasts (62.0%), in 120 women - on one breast 
(38.0%). Thus, a total of 520 surgical interventions 
were analyzed.
 The average duration of reconstructive 
intervention with a unilateral flap was 387.12±97.5 
min or 6.45±1.7 hours. Bilateral reconstructive 
interventions lasted 567.27±110.2 min or 9.45±1.9 
h (Tab. 1).
 No significant difference was found 
between cases with the need for an surgical revision 
and without it. Neither in the case of unilateral 
(387.12±97.5 min vs. 417.19±84.5 min, p=0.257), 
nor in bilateral interventions (567.27±110.2 min 
vs. 605.27±90.4 min), p=0.219) was not found 
a significantly larger number of revisions with a 
longer anesthesia time. 

 Among 520 flaps in 30 cases (5.8%) 
there was a need for revision operation. As reasons 
for the revision, we noted 14 venous thrombi 
(46.7%), 10 arterial thrombi (33.3%), 6 hematomas 
(20.0%). The flaps used for breast reconstruction 
in 41.1% (214 flaps) were primary, 47.1% (245 
flaps) were secondary and 11.8% (61 flaps) were 
tertiary. For obvious reasons, the duration of 
hospital stay was longer in the case of revision 
interventions (6.79±2.79 days vs. 8.90±2.11 days, 
p<0.0001). These patients required rehabilitation 
after additional anesthesia, surgery in general, and 
possible complications. The average time to resolve 
the question of revision was 20.73 hours±2.12, the 
shortest was 15 minutes, and the longest was 5.74 
days.
 Patients received smooth (n=527, 90.2%) 
and textured (n=57, 9.8%) silicone implants. 
The average implant size was 253.98 ml (range 
150–304 ml). The location of implants was 
subglandular (n=327, 56.0%), subfascial (n=110, 

table 1. Characteristics of reconstructive interventions in retrospective study

Parameters Index

Age, years 36,7±6,92
Duration of intervention at a 1-sided flap, min. 387,12±97,5
Duration of intervention at a 2-sided flap, min. 567,27±110,2
Duration of surgical revision at 1-sided intervention, min. 417,19±84,5
Duration of surgical revision at 2-sided intervention, min. 605,27±90,4

Fig. 1. The duration of time to awakening (minutes) in the postoperative period compared
with combined anesthesia with sevoflurane and opioids
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Fig. 2. Recovery time (hours) of motoric activity in the postoperative period in comparison with combined 
anesthesia with sevoflurane and opioids

Fig. 3. Severity of pain (points) after 8 hours compared with combined anesthesia with 
sevoflurane and opioids

18.8%), subspectral (n=89, 15.2%), subaxillary 
(n=58, 9.9%). Patients were implanted through a 
transaxillary incision (n=325, 55.6%) and the rest 
through an inframammary fold (n=259, 44.4%).
 The following results were obtained by 
analyzing the methods of anesthesia in performing 
reconstructive interventions on the mammary 
glands. In general, when performing reduction 
and aesthetic interventions, combined methods of 
anesthesia were used - total intravenous anesthesia 
based on propofol (n=130, 40.6%), low-flow 
inhalation anesthesia with sevoflurane (n=140, 
43.8%). Nalbuphine regimens (n=50, 15.6%) were 
used as combined analgesia.

 The time of awakening of patients after 
surgery and cessation of anesthetic in the group of 
sevoflurane with the addition of nalbuphine was an 
average of 7.8±0.9 minutes (p <0,05), regardless 
of the duration of manipulation and body weight. 
In the propofol group, the recovery time was, on 
average, 16.0±2.4 minutes and depended on the 
duration of surgery, the time of surgery, body 
weight and total dose, Fig. 1.
 At the same time, no significant difference 
in the time of awakening in comparison with the 
isolated introduction of sevoflurane (8.1±0.5) 
was found. Thus, the total awakening time under 
combined inhalation anesthesia was 2.05 times less 
than with intravenous propofol, Fig. 1.
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Fig. 4. Regression relationship between the level of self-assessment of pain 8 hours after the intervention and 
systolic blood pressure (BP)

Fig. 5. Regression relationship between pain self-assessment level 8 hours after intervention and diastolic blood 
pressure

 The first standing up in the group of 
intravenous anesthesia was noted after 23.0±3.3 
hours, with combined inhalation anesthesia - after 
16.2±3.4 hours. With isolated inhalation anesthesia 

the time was 16.8±3.7 hours. That is, the use of 
combined inhalation analgesia of sevoflurane with 
opioids was characterized by 41.9% less recovery 
time, Fig. 2.
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Fig. 6. Regression relationship between pain self-esteem 8 hours after the intervention and heart rate

Fig. 7. Severity of pain (points) after 12 hours compared with combined anesthesia with sevoflurane and opioids

 It is possible that this pattern was the 
result of more adequate analgesia in the first day 
after surgery, Fig. 3.

 In particular, 8 hours after surgery, the 
individual assessment of pain by VAS was lower 
in the group of combined analgesia with opioids 
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Fig. 8. Severity of pain (points) after 24 hours compared with combined anesthesia with sevoflurane and opioids

Fig. 9. Assessment of cognitive function (points) within 3 hours after surgery compared with combined 
anesthesia with sevoflurane and opioids

(by scores) relative to intravenous anesthesia 
with propofol (87.5%, p <0.05) and inhalation 
anesthesia with sevoflurane (71.3 %, p <0.05),  
fig. 3. 
 It should be added that the severity of 
pain after 8 hours was directly correlated with 
other clinical indicators - systolic blood pressure 
(r=0.55, p <0.05, Fig. 4), diastolic blood pressure 
(r=0.40, p <0.05, Fig. 5) and heart rate (r=0.37, p 
<0.05, Fig. 6). 

 As you can see, there is a direct correlation 
between the analog scale of self-assessment of pain 
and the level of postoperative blood pressure:
SBP=120,69+3,9833*PainVAS_8h.
 That is, a higher level of individual pain 
assessment was characterized by an increase in 
systolic blood pressure in the early postoperative 
period. A similar pattern was obtained for diastolic 
blood pressure:
DBP=70,688+1,6921*PainVAS_8h.
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table 2. The general frequency of postoperative nausea with different methods of anesthesia

Nausea Abs. %

Intravenous anesthesia with propofol 9 6,9
Inhalation anesthesia with sevoflurane 23 16,4
Combined inhalation anesthesia with sevoflurane and opioid analgesics 3 6,0

table 3. Absolute risk (AR) and the Odds ratio (OR) of the developing of postoperative nausea

Groups AR,% OR Cumulative  Test for departure 
   odds ratio from linear trend

Intravenous anesthesia with propofol 7,0 1,0 1.295 χ2=7.250
Inhalation anesthesia with sevoflurane 16,0 2,64 [0.670-2.505] p=0.007
Combined inhalation anesthesia with  6,0 0,86  
sevoflurane and opioid analgesics

Fig. 10. Kaplan-Meyer curve in anesthesia groups to assess the likelihood of 
nausea in the early postoperative period

 The intensity of pain in the postoperative 
period after 12 hours is shown in Fig. 7. It was 
found that the individual assessment of pain in 
the group of combined anesthesia after 12 hours 
was 1.27±0.06 points, which is 39.4% less than in 
isolated anesthesia with sevoflurane and 65.4% less 
than in intravenous anesthesia with propofol.

 It should also be noted that 24 hours after 
surgery, all patients reported low pain intensity - 
below 1.0 point, however, in the groups where 
sevoflurane was used by inhalation (0.23±0.02 
points) and in combine scheme( 0,23±0.02 points), 
the level of self-esteem pain was in  2.61 and 
3 times lower than after intravenous propofol, 
Fig. 8.
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table 4. The total frequency of postoperative vomiting using different methods of anesthesia

Vomiting Abs. %

Intravenous anesthesia with propofol 3 2,3
Inhalation anesthesia with sevoflurane 9 6,4
Combined inhalation anesthesia with sevoflurane and opioid analgesics 0 0,0

table 5. Frequency of postoperative complications using different methods of anesthesia

Complications Abs. %

Intravenous anesthesia with propofol 4 3,1
Inhalation anesthesia with sevoflurane 5 3,6
Combined inhalation anesthesia with sevoflurane and opioid analgesics 1 2,0

 The influence of general anesthesia 
on the state of higher mental functions is not a 
resolved problem of modern anesthesiology. The 
study of the epidemiology of early and persistent 
postoperative cognitive dysfunction was devoted 
to the international multicenter randomized study 
Interpocional study of post-operative cognitive 
dys-function in middle age - ISPOCD 2 [1998-
2001]. It shows that cognitive impairment after 
non-cardiac surgery under general anesthesia is 
about 19.2% of cases. 
 Subsequently, within 1 hour after surgery, 
the average cognitive score on the Montreal scale 
decreased to 11.4±0.06 in the group of intravenous 
propofol (5.0%, p <0.05) and up to 11.8±0.02 under 
inhalation anesthesia with sevoflurane (1.7%). At 
the same time, under combined anesthesia with 
sevoflurane and opioids, the cognitive score on the 
Montreal scale remained constant - 12.0 points.
 These results are probably related to 
two important aspects that can be achieved with 
combined anesthesia: first, an adequate level 
of analgesia during surgery and the duration of 
postoperative analgesia are important; in addition, 
as already mentioned, combined anesthesia has 
a shorter time of induction of anesthesia and 
time of awakening, compared to one-component 
anesthesia. 
 And the use of inhalation anesthesia with 
sevoflurane provides control of anesthesia. 
 The fact that the controllability of 
anesthesia is due to the fact that 3 hours after the 
intervention in the groups of inhalation anesthesia 
- both single-component and combined, there is 
a complete restoration of cognitive functions, in 

contrast to intravenous anesthesia with propofol, 
Fig. 9. 
 In addition, the issue of postoperative 
nausea and vomiting is an urgent problem, 
despite the many studies on this topic. At present, 
inhalation anesthetics have firmly taken a position 
in anesthesiology practice due to the undoubted 
advantages, primarily, the controllability of 
anesthesia.
 Therefore, one of the tasks of our study 
was to assess the frequency of postoperative 
nausea in the group of combined anesthesia and 
the risk of its occurrence depending on the method 
of analgesia. General data on the frequency of 
postoperative nausea are given in Table 2.
 As you can see, the frequency of 
postoperative nausea was the highest in the group 
of inhalation anesthesia - 16.7%. In the groups of 
intravenous anesthesia and combined anesthesia, 
the frequency of postoperative nausea was 6.9 and 
6.0%, respectively, table. II. 
 Assessing the data obtained in terms of 
absolute risk (absolute risk - AR), as well as the 
odds ratio (OR), we received the following results 
- Table 3.
 The increase in the absolute risk of 
postoperative nausea was 2.64 times with inhalation 
anesthesia with sevoflurane, compared with 
intravenous. However, the addition of nalbuphine 
to sevoflurane significantly reduced the risk of 
postoperative nausea, Cumulative odds ratio - 
1.295 [0.670-2.505], in the analysis of the linear 
trend - ÷2=7.250 (p=0.007).
 The results of the assessment of the 
occurrence of the expected event in the studied 
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groups in a prospective study by the Kaplan-Meyer 
method were interesting. At the same time, the 
event determined the probability of nausea, the 
time interval was selected as an hourly observation 
during the first 2 days of the postoperative period, 
Fig. 11. As can be seen, in the first 20 hours of 
observation there was no significant difference 
between the groups, however, a slight divergence 
of the curve was observed at the end of the 1st day 
of the postoperative period in the group of isolated 
anesthesia with sevoflurane.
 In general, no case of postoperative 
vomiting was recorded with the use of combined 
anesthesia, in contrast to intravenous anesthesia 
(2.3%, 3 cases) and inhalation anesthesia (6.4%, 
9 cases), Table 4.
 The f requency of  pos topera t ive 
complications with different methods of anesthesia 
is shown in Table 5. 
 All complications were related to the 
occurrence of Baker’s contracture and required 
re-examination.

discussion

 Most studies comparing the efficacy of 
propofol and sevoflurane for general anesthesia 
found no significant differences in the time of 
awakening and extubation of patients after general 
surgery11. In our study, the time of awakening of 
patients after surgery and cessation of anesthetic 
in the group of sevoflurane with the addition of 
nalbuphine was an average of 7.8±0.9 minutes (p 
<0.05), regardless of the duration of manipulation 
and body weight. In the propofol group, the 
recovery time was, on average, 16.0±2.4 minutes 
and depended on the duration of surgery, the 
time of surgery, body weight and total dose. At 
the same time, some researchers note that when 
nalbuphine was added to the total intravenous 
anesthesia regimen, in contrast, the recovery rate 
after anesthesia was higher than with sevoflurane 
inhalation (8 and 12 minutes, respectively)12. 
According to our own study, the use of combined 
inhalation analgesia of sevoflurane with opioids 
was characterized by 41.9% less recovery time.
 According to a systematic review of 
the consequences of aesthetic operations on the 
mammary glands in 8361 patients, postoperative 
complications in the form of pain were 7.51% 

of women, impaired sensitivity - about 16% 
of patients13. In our study, within 8 hours after 
surgery, individual assessment of pain by VAS 
was lower in the group of combined analgesia with 
opioids (in point scores) relative to intravenous 
anesthesia with propofol (87.5%, p <0.05) and 
inhalation anesthesia with sevoflurane (71, 3%, 
p <0.05). The main mechanism of postoperative 
pain in reconstructive and aesthetic augmentative 
mammoplasty is the stretching of the major pectoris 
muscle  under the action of the implant transmitted 
by the pectoral nerves14. In own study, it was found 
that the intensity of pain after 8 hours was directly 
correlated with other clinical indicators - systolic 
blood pressure (r=0.55, p <0.05), diastolic blood 
pressure (r=0.40, p <0, 05) and heart rate (r=0.37, 
p <0.05).
 A great number of authors prefer 
multimodal anesthesia for mamal gland plastic 
surgery, which involves a combination of general 
anesthesia with opioids, NSAIDs, or local 
injections of anesthetics into the surgical wound 
to achieve the best analgesia in the perioperative 
period12,15. We found that the individual assessment 
of pain in the group of combined anesthesia after 
12 hours was 1.27±0.06 points, which is 39.4% 
less than in isolated anesthesia with sevoflurane 
and 65.4% less than in intravenous anesthesia with 
propofol 
 Although opioid analgesics have been 
an integral part of the surgical analgesic regimen 
for many years, modern researchers emphasize 
the limited use of these drugs due to the large 
number of adverse reactions in the postoperative 
period. J. Frauenknecht found that intraoperative 
administration of opioids did not reduce the level 
of postoperative pain and length of hospital stay 
of patients after general surgery16. Conversely, 
patients who did not receive narcotic analgesics in 
the perioperative period required less or no need 
for postoperative opioid administration, making 
recovery easier without tremor, nausea, or pain17. 
It should also be noted that 24 hours after surgery, 
all patients reported about low pain severity, below 
1.0 point, however, in the groups where sevoflurane 
was used by inhalation (0.23±0.02 points) and 
combined with opioids (0.20±0.02 points), and 
the level of pain self-esteem was 2.61 and 3 times 
lower than after intravenous propofol.
 An urgent problem of modern surgery and 
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anesthesiology is the presence of potential risk of 
cognitive impairment after surgery and anesthesia, 
especially in elderly and debilitated patients, 
which can significantly impair their quality of 
life and increase mortality18. In own work within 
1 hour after surgery, the average cognitive score 
on the Montreal scale decreased to 11.4±0.06 in 
the group of intravenous propofol (5.0%, p <0.05) 
and to 11.8±0, 02 under inhalation anesthesia 
with sevoflurane (1.7%). At the same time, under 
combined anesthesia with sevoflurane and opioids, 
the cognitive score on the Montreal scale remained 
constant - 12.0 points. 
 According to another meta-analysis, 
MMSE values at 6 h, 1 day, 3 days and 7 days 
after intravenous anesthesia with propofol were 
significantly lower than those with sevoflurane 
anesthesia. This may be because sevoflurane has 
a shorter duration of action and is eliminated 
more quickly than propofol18. In a study of day 
hospital patients, S. Parida and A. S. Badhe (2014) 
concluded that recovery of cognitive function after 
surgery under sevoflurane anesthesia was slightly 
faster than with propofol anesthesia, but it should 
be noted that nitric oxide was used in both groups19. 
In addition, some researchers have described 
the neuroprotective properties of sevoflurane in 
animal models, linking this to the regulation of 
hippocampal receptor expression20,21. In contrast, 
a much larger number of researchers claim that 
propofol reduces the incidence of postoperative 
cognitive dysfunction, while sevoflurane, in 
contrast, has a more harmfull effect on the mental 
state of patients after surgery22,23.

conclusions

1. The total awakening time under combined 
inhalation anesthesia was 2.05 times less than 
with intravenous propofol. The use of combined 
inhalation analgesia of sevoflurane with opioids 
was characterized by 41.9% diminishing of 
recovery time.
2. After 8 hours of intervention, the individual 
assessment of pain by VAS was lower in the group 
of combined analgesia with opioids (in point score) 
relative to intravenous anesthesia with propofol 
(87.5%, p <0.05) and inhalation anesthesia with 
sevoflurane (71.3%, p <0.05). The severity of pain 
after 8 hours was directly correlated with other 

clinical indicators - systolic blood pressure (r=0.55, 
p <0.05), diastolic blood pressure (r=0.40, p <0.05) 
and heart rate (r=0.37, p <0.05).
3. After 12 hours, the individual assessment of 
pain in the group of combined anesthesia was 
1.27±0.06 points, which is 39.4% less than in 
isolated anesthesia with sevoflurane and 65.4% 
less than in intravenous anesthesia with propofol. 
4. Twenty-four hours after surgery, all patients 
reported about diminishing of pain severity - below 
1.0, however, in the groups where sevoflurane 
was used by inhalation and in combination with 
opioids, the level of pain self-esteem was 2.61 and 
3 times lower than after intravenous administration 
of propofol.
5. Within 1 hour after surgery, the mean cognitive 
score on the Montreal scale decreased in the group 
of intravenous propofol by 5.0% (p <0.05) and by 
1.7% under inhalation anesthesia with sevoflurane. 
Under combined anesthesia with sevoflurane and 
opioids, the cognitive score on the Montreal scale 
remained stable at 12.0 points.
6. The frequency of postoperative nausea was 
the highest in the group of inhalation anesthesia 
- 16.7%. The increase in the absolute risk 
of postoperative nausea was 2.64 times with 
inhalation anesthesia with sevoflurane, compared 
with intravenous. The addition of nalbuphine 
to sevoflurane significantly reduced the risk of 
postoperative nausea - ÷2=7.250 (p=0.007).
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