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ABSTRACT
Objective: Sufficent controlled hypotension is essential to control bleeding in order to improve 'dryness' of the
surgical field during middle ear surgery.Remifentanil is a potent short acting synthetic opioid agonist.
Dexmedetomidine is a selective short-acting central α2-adrenergic agonist.This study was carried out to compare
between remifentanil and dexmedetomidine, to evaluate their effectiveness to obtain hypotensive technique and
controlling intra operative bleeding to obtain 'dry' operative field exposure during middle ear surgery.

Methods: This study included 60 patients planned for middle earsurgery under general anaesthesia. Patients
were divided randomly into two groups (n=30) as Group R (remifentanil infusion0.25-0.50µg/kg/min.) and
Group D (dexmedetomidine infusion 0.50µg/kg/hr.). Mean arterial blood pressure and heart rate were recorded
upon arrival in the operating room, 1 minute after onset of the surgery, then every 20 minutes after onset of the
surgery, 10 minutes after end of the infusion, and 15 minutes after extubation. Qualities of the surgical field were
rated every10 minutes using a four-point scale.

Results: Demographic data, duration of anaesthesia and duration of hypotension did not differ among the two
groups, (P<0.001). Heart rate and mean arterial pressure were significantly reduced at all time measurements in
contrast with the 1st time measurement (t0) in both groups. Heart rate and mean arterial pressure were
significantly lower in Group R compared with Group D at all times after onset the surgery t1-t6, (P<0.05). The
intra-operative bleeding score was significantly lower in Group R than in Group D (P<0.05).

Conclusion: Both remifentanil and dexmedetomidine have induced hypotension intra operatively in patients
undergoing middle ear surgery. Remifentanil is more effective in achieving hypotension and better operative
field than dexmedetomidine during middle ear surgery.
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Introduction
Surgical haemostasis is crucial in middle ear surgery owing to the small operating field and is necessary for
visualization. Certain phases of microsurgical techniques require more meticulous haemostasis than others, but
unfortunately it is not possible to provide such a degree of control over bleeding as to offer these fine variations.
An attempt must be made to produce a period of hypotension to a level of blood pressure that will produce
haemostasis, extending it to include all the various microsurgical manipulations.(1) However, the use of
hypotensive techniques is connected with the risk of reduced perfusion to vital organs and tissues of the body,
mainly the brain, heart, and kidneys.(2, 3)
In hypotensive anaesthesia, the patient's baseline mean arterial blood pressure (MAP) is lowered by 30
%.(4)Therefore, the systolic blood pressure values are about 80-90 mmHg and the MAP is reduced to 50-65
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mmHg.(5) Drugs that are used for hypotensive anaesthesia in middle ear surgery include sodium nitroprusside
(SNP), (6) nitroglycerine (NTG) (7) , trimethaphan, calcium channel blockers (e.g. nifedipine) (7) , B-adrenergic
blocking agents(e.g. propranolol and esmolol) (8) , α2 – adrenoceptor agonists (e.g. dexmedetomidine). (9)
Side effects of these drugs include, reflex tachycardia and cyanotic toxicity often occurs with nitrates
administration (10, 11) , resistance to vasodilators (7) , and esmolol may cause myocardial depression.(12)
Remifentanil is a potent, short acting synthetic opioid analgesic, used intra operatively to alleviate pain and used
as an adjunct of general anaesthesia. It has a rapid onset and rapid recovery time compared to fentanil and
alfentanil.(13) It is a µ- opioid agonist, its chemical design is 3-[4-methoxycarbonyl-4- [(1-oxopropyl)
phenylamine] -1- piperidine] propanoic acid methyl ester. Its metabolism is rapid by hydrolysis of propanoic acid
methyl ester, linkage by non-specific blood and tissue esterase. It has a rapid onset analgesic effect and also a
rapid offset effect, its effects and side effects are dose dependant. Peak haemodynamic effect occurs within 3-4
minutes of single dose. It provides better intra operative haemodynamic stability than fentanil.(14)
Dexmedetomidine is a potent, selective α2 – adrenoceptor agonist, used as adjuvant of general anaesthesia during
surgery (sedation), and intra-operatively (analgesic and haemodynamic stability).(15) It is an anxiety reducing
drug, provides sedation with no risk of respiratory depression, and also provides perioperative sympatholysis and
cardiovascular stability effect.(16)
Our aim of the present study was to compare between remifentanil and dexmedetomidine to evaluate their
effectiveness to obtain hypotensive technique and controlling intra operative bleeding to obtain ҅ dry ҆ surgical
field exposure during middle ear surgery.

Methods
The study was conducted at the King Hussein Medical Centre (KHMC)-Amman, and Prince Rashid Hospital
(PRH)-Irbid, between April 2015 and December 2016. The local ethical committee of the Royal Jordanian
Medical Services approved our present study.
A total of 60 patients planned for middle ear surgery under general anaesthesia, aged 16- 54 year was included in
this prospective, randomized, double blind study. All of the patients had no history of alcohol consumption or
history of frequent use of sedatives, also has no history of renal problem, liver disease haematological disorder,
cardiovascular disease or heart disease. The patients included have systolic blood pressure of less than 160
mmHg, and have heart rate of more than 50 beat/ minute.
Controlled hypotension was planned for these patients undergoing middle ear surgery. No medications were
given preoperatively, and the patients were fasted at least for seven hours before the beginning of the operation.
Patients were chosen randomly to receive either remifentanil (Group R, n=30), or dexmedetomidine (Group D,
n=30), intra operatively. Infiltration of 10 ml. diluted Adrenaline (1:100,000) were injected for post auricular
area, walls of ear canal and incisura in all patients of both groups. The surgeon was blinded to the study records,
and the data were recorded by an observer anaesthesia resident. The patients were monitored by
electrocardiogram, pulsoximeter, and blood pressure measurements.
Anaesthesia induction was similar in both two groups. Beginning by preoxygenation, induction with Propofol 1-3
mg/kg and Tracurium 0.05 mg/kg. Tracheal intubation was performed and then maintenance of anaesthesia was
performed by nitrous oxide 50% and Isoflurane 1.0-2.0% MAC. Respiratory rate of 10-12 breaths/ minute was
settled by controlled mechanichal ventilator support to keep the end-tidal CO2 level at 35 - 40 mmHg. Body
temperature was preserved in normal range, and the patients were kept in supine, head tilted to other side position
throughout the operation.
Remifentanil prepared by 2mg diluted in 100ml normal saline. Dexmedetomidine was prepared by 2 ml ampoule
in a concentration of 100 µg/ml diluted with 48 ml normal saline to get a concentration of 4 µg/ml.
Patients assigned to remifentanil (Group R) received 1 µg/kg remifentanil i.v. over 60 seconds, followed by a
continuous infusion of 0.25-0.50 µg/kg/min., until mean arterial pressure was brought to 60 mmHg., then
infusion rate was adjusted to keep the mean arterial pressure around this level.
Patients assigned to dexmedetomidine received 1 µg/kg as a loading dose over 10 minutes followed by 0.50
µg/kg/hr. infusion for maintenance. Patients whose mean arterial blood pressure decreased below 60 mmHg were
treated with ephedrine 10 mg i.v., and whose heart rate (HR) decreased below 50 beats per minute were treated
with atropine 0.01mg/kg.
Mean arterial blood pressure and heart rate were measured and recorded upon arrival the operating room before
induction of anaesthesia (t0), 1 minute after onset of the surgery (t1), then every 20 minutes after onset the surgery
(t2,t3,& t4), 10 minutes after end of the infusion(t5), and 15 minute after extubation (t6).
Assessment of bleeding and quality of the operative field were evaluated every 10 minutes by the main surgeon
using a Four-point scale:
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0 = dry surgical field (no use of the suction), 1 = good surgical field (intermittent "occasional" use of the
suction), 2 = widespread blood (common use of the suction), and 3 = disturbing bloody surgical field (constant
use of the suction).(17)
Statistical analysis data were recorded as mean ±SD (standard deviation) or fixed values for demographic data
(sex, age, height and weight).
The paired- sample t-test was used for comparison of repeated measurements within groups and the independentsample t-test for comparison between the two groups. The threshold for statistical significance was relied on P<
0.05.

Results
Demographic data, duration of anaesthesia and duration of hypotension did not differ among the two groups,
(P<0.001). (Table I).
Table I: Demographic data of patients, duration of hypotension and duration of anaesthesia in the
two groups.
Patients
Group R
Group D
- Sex (M/F)
16/14
16/14
- Age (yr.)
29±10
27±10
- weight(Kg.)
66±8
68±11
Duration of anaesthesia (min.)
68±11
70±11

Duration of Hypotension
45±5
-NS
(min.)
= not significant in comparison between two the groups

45±7

P
NS
NS
NS
NS

NS

-Results are mean values ± SE

Heart rate (HR) was significantly decreased at all time measurements when compared with (t 0) in the both two
groups P within groups = 0.006.
Heart rate (HR) was significantly lower in Group R compared with Group D at all times from t1 to t6. P= 0.037
between the two groups, (Table II, Figure 1)

Table II: Comparison of HR between the two groups, group R and group D.
Time (min.)
Group R(Beat /min)
Group D (Beat /min)
t0
76±6
75±9
t1
67±6
70±7
t2
61±5
68±9
t3
54±2
59±6
t4
51±8
58±3
t5
55±6
60±7
t6
68±4
72±4
- Results are mean ± SE
- P = 0.037 between groups
- P = 0.006 within groups
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Fig 1: HR for the two groups

Mean arterial pressure (MAP) was also significantly decreased at all time measurements when compared
with (t0) in the both two groups, P within groups= 0.007.
Mean arterial pressure (MAP) was significantly lower in Group R compared with Group D, at all times from t 1
to t6 , P= 0.032 between the two groups. (Table III, Figure 2).

Table III: Comparison of MAP between the two groups
Time
Group R(mmHg)
t0
90.3 ±10.1
t1
78.7±7.3
t2
62.6±5.5
t3
60.7±4.9
t4
58.4±9.2
t5
64.3±7.3
t6
76.1±2.0

Group D (mmHg)
92.2±11.8
80.7±7.6
72.6±3.4
67.8±6.5
66.1±9.2
68.7±10.7
78.2±10.2

- Results are mean ± SE
- P = 0.032 between groups
- P = 0.007 within groups
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Fig 2: MAP of the two groups

Itraoperative Bleeding Score

The intra operative bleeding score was significantly lower in Group R than in Group D in our present study,
(P<0.05). (Figure 3).
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Fig 3: Intraoperative Bleeding Score between the two groups.
0: dry surgical field (no use of the suction).
1: good surgical field (intermittent use of the suction)
2: widespread blood (common use of the suction)
3: disturbing bloody surgical field (constant use of the suction)

There was no difference within and between the two groups in oxygen saturation (Spo2) and PaCo2 during
hypotension and after extubation.
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There were no post operative complications in any group, and all patients were discharged one day post
operatively.

Discussion
The results of this study have shown that both remifantanil, a potent, short acting synthetic opioid analgesic, and
dexmedetomidine, and α2-adrenoceptor agonist, were effective in decreasing heart rate and blood pressure during
middle ear surgery, and thus successful to cause regular and sustained hypotensive technique, without
requirement for use of another hypertensive drugs. Infusion of remifentanil is more effective than
dexmedetomidine in achieving controlled hypotension and lower intraoperative bleeding scores and better
operative field conditions during middle ear surgery.
Davies M J., Shander A. and Hultcantz E. studied intraoperative bleeding, and they found that, bleeding may
impair surgical field and cause surgical problems and the reduction in vascular tone is the principal mechanism
on bleeding during surgery. (18, 19, 20)
Inhaled anaesthesia affects the peripheral tissues vasodilatation and may increase more bleeding if used in
controlled hypotension.(21)
Lawrence & colleagues (22) studied the peripheral vasoconstrictive effects of dexmedetomidine and in reducing
bleeding.
Degoute & colleagues (23, 24) found that remifentanil combined with propofol reduces blood pressure and reduces
middle ear blood flow and provides good surgical operative field during tympanoplasty without using another
hypotensive drug.
Ülger et al. (25) was compared dexmedetomidine with nitroglycerine in patients undergoing tympanoplasty and
tympanomastoidectomy during a hypotensive techniques, they found that dexmedetomidine had better dry
operative, haemodynamically stable for patients, and with no side effects according reversal increase in heart rate
or blood pressure.
Abdullah A. Özen & his colleagues (26) , compared the effects of remifentanil and dexmedetomidine during
hypotensive technique in functional endoscopic sinus surgery (FESS), and they found that mean arterial
pressure (MAP) values were similar when using remifentanil and dexmedetomidine, heart rate (HR) were
higher when using remifentanil than when using dexmedetomidine at the time of extubation and 30 minute
after extubation, and also they found that intra operative bleeding score didn’t change between remifentanil
and dexmedetomidine.
J. - H. Ryu and colleagues (27), compared between remifentanil and magnesium sulphate during middle ear
surgery,and they found that combination of sevoflurane with magnesium sulphate or remifentanil leaded to
appropriate hypotensive measures and suitable operative situations during middle ear surgery.
In our present surgery, we didn’t add another drug in both groups to decrease the blood pressure.

Conclusion
Both remifentanil and dexmedetomidine have induced hypotensive anaesthesia intra operatively in patients
undergoing middle ear surgery. Remifentanil is more effective in achieving controlled hypotension and better
surgical field than dexmedetomidine in relation to haemodynamic stability during middle ear surgery.
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