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A b s t r a c t: The aim of the study is to determine the influence of remifentanil 

and remifentanil-plus-sevoflurane-induced anaesthesia on mean arterial pressure and 
heart-rate during controlled hypotension in children and to evaluate the quality of the 
operative field. 

Methods: 30 children, ASA I physical status were scheduled for middle ear 
microsurgery for cochlear implantation and divided into 2 groups: 

R group (15 children who received remifentanil as a hypotensive agent during 
general anaesthesia). 

R + S group (15 children who received remifentanil and sevoflurane as hypo-
tensive agents together to reach the hypotensive level during general anaesthesia). 

The hypotensive level was defined as 20% decrease of baseline MAP.  
We used oral medication for sedation (1 mg/kg Flormidal), 10 mg/kg parace-

tamol rectally for postoperative analgesia. 
Two variables were measured during the anaaesthesia: MAP and HR at five 

time intervals. 
We also measured the duration of hypotension, the time to reach a hypotensive 

level and the duration of anaesthesia and surgery (inmins). 
 The quality of the surgical field in terms of dryness was rated every ten 

minutes by the surgeon who used a six-point scale, 0–5 scale (0 = no bleeding, visually 
bloodless field; 5 = uncontrolled bleeding). 

Results: Demographic analyses showed that 13 of the patients were female, 17 
of them were male, with an age-range of 4.75 ± 3.2 years in the R group of patients and 
3.5 ± 4.1 in the R + S group of patients.  
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Duration of hypotension was 135 ± 4 minutes (R) and 120 ± 3 minutes (R + S). 
Duration of anaesthesia was 160 ± 10 minutes (R) and 140 ± 9 minutes (R + S). The 
duration of surgery was 150 ± 5 minutes (R) and 130 ± 4 minutes (R + S). The time to reach 
hypotensive level was shorter in R + S group (5 ± 1 minutes) than R group (7 ± 6 minutes). 

There was no statistically significant difference in MAP values measured at 
T1, T2, T3 and T4 time intervals between the two groups of patients (R and R + S 
group). We achieved hypotensive anaesthesia levels of MAP in both group of patients.  

The influence of anesthesia on HR was analysed at the same time intervals. 
In T2 time interval (30 minutes after the induction of anaesthesia), HR values 

in R group patients were statistically significantly higher than referent hypotensive 
values in the R + S group of patients (70–80 bpm).  

We could see the same result of HR values at T3 and T4 time intervals (90 and 
120 minutes after the induction) in R group patients compared with HR values in the R + S 
group. We achieved a hypotensive level of HR (70–80 bpm) only at R + S group of 
patients, which means that remifentanil in combination with sevoflurane is an excellent 
combination for maintaining hypotension during general anaesthesia.  

The lowest hypotensive level of HR was measured 120 minutes after the 
induction of anaesthesia in the R + S group of patients (69 bpm).  

Remifentanil and remifentanil in combination with sevoflurane are effective in 
inducing consistent and sustained controlled hypotension in children undergoing middle 
ear microsurgery. 
 
Key words: remifentanil, sevoflurane, controlled hypotension, mean arterial pressure, 
heart rate, children. 

 
 

Introduction 
 

Controlled hypotension is defined as a reduction of the systolic blood 
pressure to 80–90 mmHg, a reduction of mean arterial pressure (MAP) to 50–65 
mmHg or a 20% reduction of baseline MAP during general anaesthesia. The 
primary advantages of this technique are: minimization of surgical blood loss 
and better surgical visualization. 

The history of controlled hypotension in paediatric surgery started in 
July 1955, when Dr. Shiela Anderson used arfonad (a ganglion blocker) to induce 
hypotension in children [14]. 

New techniques of controlled hypotension subscribe to the use of the 
natural hypotensive effect of the anesthetic drug with regard to the definition of 
the ideal hypotensive agent. It must be easy to administer, have a short onset 
time, an effect that disappears quickly when administration is discontinued, a 
rapid elimination without toxic metabolites, negligible effects on vital organs, 
and a predictable and dose-dependent effect.  
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Inhalation agents (isoflurane, sevoflurane) provide the benefit of being 
hypotensive agents at clinical concentrations [10].  

A combination treatment of remifentanil with either propofol or an 
inhalation agent (isoflurane, desflurane or sevoflurane) at clinical concentrations 
is the most recent satisfactory technique [3]. 

Several different agents have been used with children to provide contro-
lled hypotension including direct acting vasodilators, but they have many adverse 
effects. Adverse effects incite authors to seek a new agent which would corre-
spond to the ideal agent for controlled hypotension. Recently, remifentanil, an 
ultra-short-acting μ-agonist opioid receptor, has demonstrated its ability in indu-
cing controlled hypotension and in achieving a bloodless operative field with no 
need for additional potent hypotensive agents and with no described adverse 
effects on children when combined with sevoflurane [2]. 

Indicators for the hypotensive level of general anaesthesia are the level 
of MAP and HR.  

MAP has to decrease by 20% from baseline values and HR has to dec-
rease 70–80 bpm if patients are to achieve moderate hypotensive level (3–5-year 
old children). 

 
 

The aim 
 
1.  To determine whether general anaesthetics (remifentanil and remi-

fentanil in combination with sevoflurane) can induce controlled hypotension in 
children undergoing middle ear microsurgery, without using any other hypo-
tensive drug. 

2.  To evaluate the effect of the quality of the operative field (using 
remifentanil and remifentanil plus sevoflurane as hypotensive agents) that is 
necessary for successful middle ear microsurgery. 

3.  To determine the influence of remifentanil or remifentani- plus-sevo-
flurane induced anaesthesia on mean arterial pressure and heart-rate during con-
trolled hypotension in children. 

 
 

Material and methods 
 

In 30 children, ASA I (American Society of Anesthesiology) physical 
status was scheduled on middle ear microsurgery for cochlear implantation. 
After adequate information was provided, the parents signed agreement form 
for operative intervention and anesthesia technique.  
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All patients were operated at the ENT University Clinic in Skopje, over 
a period of six years. They were divided into 2 groups: 

– R group (15 children who received remifentanil as hypotensive agent 
during general anaesthesia) 

– R + S group (15 children who received remifentanil and sevoflurane as 
hypotensive agents to reach the hypotensive level during general anaesthesia).  

The children were admitted on the day before surgery and fasted for at 
least five hours prior to surgery. All children received an oral medication for 
sedation (1 mg/kg flormidal) half an hour before anaesthesia. 

 Postoperative analgesia was provided by 10 mg/kg rectal paracetamol 
every 8 hours (according to VAS – visual analogue scale).  

Two haemodynamic variables were measured during the anaesthesia: 
• Noninvasive determination of mean arterial blood pressure (MAP) 

mmHg 
• Heart-rate (HR) beats per minute (bpm). 
These variables were recorded continuously on a General Electronics 

Monitor every 5 minutes. Analysis was performed at 5 time intervals: 
 
T0 – preoperative value (baseline value) 
T1 – 30 minutes after the induction of anaesthesia 
T2 – 60 minutes after the induction 
T3 – 90 minutes after the induction 
T4 – 120 minutes after the induction 
T5 – the end of the operation  
 
We also measured the duration of hypotension, the time to reach a 

hypotensive level and the duration of anaesthesia and surgery (in minutes). 
  
Quality of the surgical field, in terms of blood loss and dryness, was 

rated every ten minutes by the attending surgeon who was unaware of the 
pharmacological procedure and treatments, using a six-point scale, 0–5 scale 
(0 = no bleeding, visually bloodless field; 5 = uncontrolled bleeding) [7]. 

 
 

Protocol for anaesthesia 
 
The R group of patients was induced with Propofol (2.5 mg/kg body 

weight), endotracheal intubation was facilitated with rocuronium bromide (0.5 
mg/kg b.w.) and maintained with remifentanil (see to Table 1). 
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Table 1 
 

Infusion rate (ml/h) of continuous infusion of remifentanil in concentration 25 μg/ml 

µg/kg/min 10 kg 20 kg 30 kg 40 kg 50 kg 

0.0125 0.3 0.6. 0.9 1.2 1.5 

0.025 0.6 1.2 1.8 2.4 3.0 

0.05 1.2 2.4 3.8 4.8 6.0 

0.075 1.8 3.6 5.4 7.2 9.0 

0.1 2.4 4.8 7.2 9.6 12.0 

0.15 3.6 7.2 10.8 14.4 18.0 

0.2 4.8 9.6 14.4 9.2 24.0 

 
1/3 of the induction dose of rocuronium bromide was added every 20 

minutes during the operation and it had to be avoided 20 minutes before making 
cochleostoma. Technician tested the cochlear implant electrodes by the presence 
or not of a stapedial reflex and rocuronium had to be removed from the cir-
culation to ensure the testing. 

 The R + S group of patients was induced with Propofol (2.5 mg/kg 
body weight), endotracheal intubation was facilitated with rocuronium bromide 
(0.5 mg/kg b.w.) and maintained with remifentanil (see to Table 1) and sevo-
flurane (inan adequate concentration for reaching the hypotensive level of mean 
arterial pressure). Rocuronium was added by the same protocol as for group R. 

The children breathed through an endotracheal tube connected to a 
semi-closed anaesthetic circuit. Gas flow into the anaesthetic circuit was 2 
l/min. We were using a Julian  machine for anaesthesia. 

Inspiratory and expiratory concentrations of carbon dioxide, sevoflu-
rane and oxygen were measured using the same anaesthesia machine. 

The endotracheal tube allowed controlled ventilation which was adju-
sted to end tidal CO2 concentration of 35 mm Hg and to ensure SpO2 over 97% 
with 50% nitrous oxide in oxygen.  

Anaesthetics were delivered in order to induce controlled hypotension, 
considered effective when MAP reached the target: blood pressure decrease by 
20% from the preoperative (baseline) values of MAP. After reaching the hypo-
tensive level, the infusion rate was adapted in order to maintain the hypotension 
during the whole operative procedure. 
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Children assigned to the remifentanil group (R) received 1 μg/kg bolus 
dose of remifentanil intravenously (i.v.) in 30–60 sec, followed by a continuous 
infusion of remifentanil according to body weight (Table 1) until MAP decree-
ased to hypotensive level. After that the infusion rate was adapted to maintain 
hypotension at this level.  

Children assigned to the second group (R + S) received a continuous 
i.v. bolus infusion of remifentalil at a rate of 1 μg/kg remifentanil in 30–60 sec, 
followed by a continuous infusion of remifentanil according to body weight (Table 
1) and sevoflurane (vol%) in a dose until MAP decreased to hypotensive level. 
After reaching the hypotensive level, the infusion rate of remifentanil and vol% 
of sevoflurane were adapted to maintain hypotension at the same hypotensive level. 

All the drugs that we used during the operation were discontinued after 
the end of surgery. 

Continuous infusion of remifentanil was stopped 2 minutes after the 
electronic testing (stapedial reflex testing) of the cochlear implant electrodes 
activity. Sevoflurane was excluded from the semi-closed anaesthetic circuit 
when the operative intervention was finished and an electronic device was put 
on the skin for electronic testing.  

All patients spent the postoperative period in the recovery room. The 
monitoring in the recovery room included MAP and HR values, SpO2 and 
analgesia (VAS scale of analgesia)  

No surgical stress was applied until initiating hypotension. We measu-
red the time that was needed to reach the hypotensive level in both groups of 
patients. Direct visual evaluation of the surgical field was performed from T0 
every 10 minutes until the end of surgery. 

 
 

Statistical analysis 
 

• Analysis of Variance for repeated measures, 
• Newman-Keuls test for Post-hoc analysis, 
• Multivariate tests for repeated measure (Sigma-restricted parameter-

rization for Effective hypothesis decomposition). 

The threshold for statistical significance was taken as p < 0.05. 
 
 

Results 
 
Demographic analyses showed that 13 patients were female, 17 of them 

were male with an age of 4.75 ± 3.2 years in the R group of patients and 3.5 ± 
4.1 in the R + S group of patients.  
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Duration of hypotension was 135 ± 4 minutes (R) and 120 ± 3 minutes 
(R + S). Duration of anaesthesia was 160 ± 10 minutes (R) and 140 ± 9 minutes 
(R + S). The duration of surgery was 150 ± 5 minutes (R) and 130 ± 4 minutes 
(R + S). The time to reach hypotensive level was shorter in the R+S group (5  ± 1 
minutes) than the R group (7 ± 6 minutes). the end tidal concentration of sevo-
lurane was 2 vol% (mean value ± SE) in the R + S group of patients. 

Results from repeated measures of MAP values are given in Graphic 1. 

  
T*grupi; LS Means

Current effect: F(5, 140)=1,0860, p=,37083
Effective hypothesis decomposition

Vertical bars denote 0,95 confidence intervals
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Graphyc 1 – MAP values at the two groups of patients 

 
There is no statistically significant difference in MAP values measured 

at T1, T2, T3 and T4 time intervals between the two groups of patients (R and R 
+ S group). We achieved hypotensive anaesthesia levels of MAP in both groups 
of patients.  

The Post-hoc analyses of MAP values using the Newman-Keuls test at 
R and R + S group are shown in Table 2. 
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Post-hoc analysis of HR in both groups of patients are given in Table 
3. 
 
Table 3 
 

Post-hoc analysis of HR in both groups of patients 

Newman-Keuls test 

 Gro-ups T 
{1} 

130,1 

{2} 

100,5 

{3} 

94,6 

{4} 

89,7 

{5} 

91,07 

{6} 

123,1 

{7} 

127,7 

{8} 

91,0 

{9} 

79,4 

{10} 

73,8 

{11} 

68,6 

{12} 

118,1 

1 R T0  0,00002* 0,000020* 0,000010* 0,000026* 0,014922 0,648481 0,000119* 0,000156* 0,000169* 0,000117* 0,001121* 

2 R T1 0,000017*  0,018555 0,000174* 0,000488* 0,000022* 0,000138* 0,263444 0,000120* 0,000123* 0,000119* 0,000108* 

3 R T2 0,000020* 0,018555  0,206017 0,156178 0,000008* 0,000115* 0,472826 0,040980 0,000120* 0,000123* 0,000104* 

4 R T3 0,000010* 0,000174* 0,206017  0,854041 0,000026* 0,000119* 0,681164 0,001189* 0,010605 0,000138* 0,000120* 

5 R T4 0,000026* 0,000488* 0,156178 0,854041  0,000017* 0,000120* 0,982826 0,001478* 0,000116* 0,001726* 0,000138* 

6 R T5 0,014922 0,000022* 0,000008* 0,000026* 0,000017*  0,137486 0,000120* 0,000119* 0,000131* 0,000156* 0,331791 

7 R+S T0 0,648481 0,000138* 0,000115* 0,000119* 0,000120* 0,137486  0,000026* 0,000010* 0,000012* 0,000015* 0,000358* 

8 R+S T1 0,000119* 0,263444 0,472826 0,681164 0,982826 0,000120* 0,000026*  0,000030* 0,000008* 0,000017* 0,000017* 

9 R+S T2 0,000156* 0,000120* 0,040980 0,001189* 0,001478* 0,000119* 0,000010* 0,000030*  0,024615 0,000063* 0,000026* 

10 R+S T3 0,000169* 0,000123* 0,000120* 0,010605* 0,000116* 0,000131* 0,000012* 0,000008* 0,024615  0,036896 0,000032* 

11 R+S T4 0,000117* 0,000119* 0,000123* 0,000138* 0,001726* 0,000156* 0,000015* 0,000017* 0,000063* 0,036896  0,000010* 

12 R+S T5 0,001121* 0,000108* 0,000104* 0,000120* 0,000138* 0,331791 0,000358* 0,000017* 0,000026* 0,000032* 0,000010*  

*p < 0.05 

The influence of anaesthesia on HR was analysed at the same time 
intervals.  

In T2 time interval (30 minutes after the induction of anaesthesia), HR 
values in the R group of patients were statistically significantly higher than the 
referent hypotensive values in the R + S group of patients.  

We can see the same result of HR values at T3 and T4 time intervals 
(90 and 120 minutes after the induction) in the R group of patients compared 
with the HR values in the R + S group. We achieved hypotensive level of HR 
(70–80 bpm) only in the R + S group of patients, which means that remifentanil 
in combination with sevoflurane is a good combination for maintaining hypo-
tension during general anaesthesia.  
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The lowest hypotensive level of HR was measured 120 minutes after 
the induction of anaesthesia in the R + S group of patients (69 bpm).  

The relations between HR and analysed time intervals between the two 
groups of patients are given in Graphic 2. 
 

T*grupi; LS Means
Current effect: F(5, 140)=9,1392, p=,00000

Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals
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Graphic 2 – Correlation between HR (measured at defined time intervals  

in both groups of patients) 
 
There is a significant difference between the two groups of patients at 

T4 time interval (the lowest value of HR). 
Results from evaluation of the quality of the operative field (descriptive 

parameter) showed that the quality of the surgical field was 3 (satisfactory con-
ditions) in both groups of patients. 

 
 

Discussion 
 
Blood pressure monitoring is a recommended standard of care by the 

American Society of Anesthesiology (ASA) and pediatric anesthesiologists rou-
tinely monitor the blood pressure of their patients, but there is no robust defini-
tion of hypotension in any of the paediatric anaesthesia texts or journals. For 
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that purpose, members of the Society of Pediatric Anesthesia (SPA) and the 
Association of Paediatric Anaesthetists (APA) of Great Britain and Ireland desi-
gned a questionnaire-based survey of paediatric anesthesiologists to determine 
the blood pressure ranges and thresholds used to define induced hypotension 
during general anaesthesia. 

About 76% of respondents indicated that a 20–30% reduction in base-
line systolic blood pressure (SBP) indicates significant hypotension in children 
under anaesthesia [13]. We were using a safety hypotensive level of 20% decre-
ase of MAP.  

Most respondents (86.7%) used mean arterial pressure (MAP) rather 
than systolic blood pressure (SBP) (72% responders) to define intraoperative 
hypotension. The mean SBP values for hypotension quoted by SPA members 
was about 5–7% lower across all paediatric age groups compared with values 
quoted by APA members (p = 0.001 for all age groups). 

They concluded that there was a great variability in the blood pressure 
parameters used and the threshold used for defining and treating intraoperative 
hypotension among paediatric anaesthesiologists. We have no variability in 
MAP and HR values, because we define and achieved a 20% decrease of MAP 
as the hypotensive level of MAP.  

Our results are similar to those of Degoute C.S. et al. [5] that the most 
recent satisfactory controlled hypotension technique in children is a combina-
tion of remifentanil with an inhalation agent (sevoflurane) at clinical concentra-
tions. They compare the effect of controlled hypotension achieved by remifen-
tanil and nitroprusside (combined with alfentanil) on middle ear blood flow 
(MEBF) and bloodless surgical conditions. Controlled hypotension was achie-
ved at the target MAP of 50 mmHg within 121 ± 21 sec and 62 ± 9 sec for remi-
fentanil and nitroprusside respectively. The time to reach hypotensive level in 
both groups of patients is very short, because they anaesthetized allthe children 
with sevoflurane.  

MEBF decreased by 22 ± 4 and 20 ± 6% (remifentanil and nitropruside 
group). The surgical field rating was good. 

They concluded that remifentanil combined with sevoflurane in chil-
dren enabled controlled hypotension, reduced MEBF and provided good surgi-
cal conditions for middle ear surgery with no need for additional use of a speci-
fic hypotensive agent. 

Discussing the adverse effects of controlled hypotension, they had no 
postoperative, circulatory, neurological or metabolic complications in any patient. 
We had no adverse effects in children (extreme hypotension or HR reduction) 
when we combined remifentanil with sevoflurane. 
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Brown TCK. [2] published his early experiences of vasodilators and 
hypotensive anesthesia in children in 2012.His experience is that blood pressure 
could be reduced by a vasodilator such as sodium nitroprusside (a short-acting, 
vascular smooth muscle relaxant) or phenoxybenzamine (a long-acting α adre-
noreceptor antagonist). A less desirable alternative to lowering blood pressure 
could be to reduce cardiac output by suppressing myocardial contractility using 
a ß(1) adrenoceptor antagonist or an inhalational agent such as isoflurane. We 
had no cardiac activity suppression (heart-rate decrease of more than 69bpm) 
when we used sevoflurane for inducing and maintaining hypotension in children 
(end-tidal concentration of sevoflurane of 2 vol%). 

 
 

Conclusion 
 
Remifentanil and remifentanil in combination with sevoflurane are effec-

tive in inducing consistent and sustained controlled hypotension in children 
undergoing middle ear microsurgery. 

The onset of controlled hypotension achieved as the target of 20% 
decrease of MAP is faster if remifentanil is combined with sevoflurane.  

Remifentanil and sevoflurane are effective anaesthetics in reducing 
MAP and HR due to hypotensive level in children with satisfactory operative 
conditions for the surgeon.  
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VLIJANIETO NA REMIFENTANIL I REMIFENTANIL PLUS 

SEVOFLURANE KONTROLIRANA HIPOTENZIJA VRZ SREDNIOT 
ARTERISKI PRITISOK I PULSOT KAJ DECA 
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A p s t r a k t: Celta na studijata e da se odredi vlijanieto na remifen-

tanil i remifentanil plus sevoflurane inducirana anestezija vrz sredniot arte-
riski pritisok i pulsot za vreme na kontrolirana hipotenzija kaj deca, 
kako i da se evaluira operativnoto pole za vreme na anestezijata. 
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Metod: 30 deca so ASA I status bea podlo`eni na mikrohirurgija na 
srednoto uvo za kohlearna implantacija. Tie bea podeleni vo 2 grupi: 

R grupa (15 deca koi dobija remifentanil kako hipotenzivno sredstvo 
za vreme na op{ta anestezija). 

R + S grupa (15 deca koi dobija remifentanil i sevofluran kako hipoten-
zivno sredstvo za vreme na op{ta anestezija). 

Hipotenzivnoto nivo koe{to treba{e da se postigne be{e 20% 
namaluvawe na sredniot arteriski pritisok (MAP) od bazalnata vrednost. 

Koristevme oralna premedikacija (1 mg/kg flormidal) i 10 mg/kg para-
cetamol rektalno za postoperativna analgezija. 

Za vreme na anestezijata bea mereni dve varijabli: sreden arte-
riski pritisok i puls. Isto taka be{e mereno vremetraeweto na anestezi-
jata, vremeto koe be{e potrebno za da se postigne hipotenzija i traeweto 
na operativnata intervencija vo minuti. Kvalitetot na operativnoto pole 
be{e odreduvan na sekoi deset minuti so pomo{ na skala od 0‡5 (0 = nema 
krvavewe, 5 = nekontrolirano krvavewe). 

Rezultati: Demografskite podatoci poka`aa deka 13 pacienti bea 
`enski, a 17 pacienti bea ma{ki deca, na vozrast od 4,75 ± 3,2 godini kaj R 
grupata na pacienti i 3,5 ± 4,1 godini R + S grupata na pacienti.  

Vremetraeweto na hipotenzijata be{e 135 ± 4 minuti (R) i 120 ± 3 
minuti (R + S). Vremetraeweto na anestezijata be{e 160 ± 10 minuti (R) i 
140 ± 9 minuti (R + S). Vremetraeweto na hirur{kata intervencija iznesu-
va{e 150 ± 5 minuti (R) i 130 ± 4 minuti (R + S). Vremeto za koe se postigna 
hipotenzivno nivo be{e pokratko kaj R + S grupata (5 ± 1 minuta) otkolku 
kaj R grupata (7 ± 6 minuti). 

Ne postoe{e statisti~ki signifikantna razlika pome|u vrednostite 
na MAP vo T1, T2, T3 i T4 vremenskite intervali pome|u dvete grupi na 
ispitanici (R i R + S grupite). Nie postignavme hipotenzivno nivo na MAP 
kaj dvete ispituvani grupi.  

Vlijanieto na anestezijata vrz pulsot be{e analizirana vo istite 
vremenski intervali. 

Vo T2 vremenskiot interval (30 minuti po voved vo anestezija) 
vrednosta na pulsot kaj R grupata e statisti~ki signifikantno povisoka 
sporedena so referentnata hipotenzivna vrednost na pulsot na R + S gru-
pata na pacienti (70‡80 udari/minuta). Istiot rezultat se dobiva i vo T3 i 
T4 vremenskiot interval (90 i 120 minuti po voved vo anestezija) kaj R gru-
pata na pacienti sporedena so pulsot kaj R + S grupata. Hipotenzivnoto 
nivo na pulsot (70‡80 udari/minuta) go postignavme samo kaj R + S grupata, 
{to zna~i deka remifentanil vo kombinacija so sevofluran e odli~na kombina-
cija za odr`uvawe na hipotenzijata za vreme na op{tata anestezija. 

Najnisko hipotenzivno nivo na pulsot be{e izmereno 120 minuti 
po voved vo anestezija kaj R + S grupata (69 udari/minuta). 
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Remifentanil i remifentanil vo kombinacija so sevoflurane se efektivni 
sredstva za inducirawe i odr`uvawe na kontrolirana hipotenzija kaj deca 
za operativni mikrohirur{ki intervencii na sredno uvo.  
 
Klu~ni zborovi: remifentanil, sevoflurane, kontrolirana hipotenzija, sreden 
arteriski pritisok, puls, deca. 
 
  
Coresponding Author: 
 
Shirgoska Biljana  
University Ear, Nose and Throat Clinic  
Medical Faculty  
Ss. Cyril and Methodius University 
Vodnjanska bb, 1000 Skopje 
R. Macedonia  
Tel.: 389 075 26 87 60 

 
E-mail: bshirgoska@yahoo.com 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 



186 Shirgoska B, et al. 

Contributions, Sec. Biol. Med. Sci., XXXIII/1 (2012), 171–185 

 


