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Background: Answering the question of “which modality and combination is having the upper handy?” in
Sevoflurane/Remifent Pleeding control during rhinoplasty surgery through controlled hypotension achieved by administering

anil, anesthesia with two different inhalation agents: sevoflurane or isoflurane, both in combination with
Isoflurane/Remifenta remifentanil. Numerous studies and articles are published annually, yet the wider question regarding the
nil, Rhinoplasty efficacy of each formula has remained unaddressed.

Operations Methods: This prospective observational study utilized convenient sampling with a total of 100 patients

undergoing rhinoplasty. Participants were divided into two groups: one receiving remifentanil combined with
sevoflurane and the other receiving remifentanil combined with isoflurane. Controlled hypotension was
achieved and monitored throughout the procedure.

Results: Both anesthesia combinations effectively achieved controlled hypotension and created a dry operative
field. Notably, the sevoflurane/remifentanil combination resulted in a faster onset of decreased heart rate and
mean arterial blood pressure (MAP) within the first 40 minutes of the procedure compared to the
isoflurane/remifentanil combination.

Conclusion: The study demonstrated that both sevoflurane/remifentanil and isoflurane/remifentanil
combinations are effective in controlling bleeding during rhinoplasty. Sevoflurane/remifentanil showed a
quicker initial effect on cardiovascular parameters, but both protocols successfully met the primary goal of
minimizing bleeding and enhancing surgical visibility.

1. Introduction
ne the optimal method for achieving controlled hypotension in the context of rhinoplasty surgery

Introduction

Controlled hypotension means lowering blood pressure for specific purposes in surgery. Advantages
of decreasing blood pressure are numerous, like reduced blood loss, enhancing visibility, and shorter
operative times. While Safety measures rely on factors such as the procedure and patient's condition.

Optimum techniques are reliable, amenable, have the least adverse effects, and limit duration. Surgical
considerations of undesirable consequences, like the risk of rapid hemorrhage should also be
considered (4).

Numerous medications, whether on their own or in combination, are utilized to achieve controlled
hypotension. The ideal drug for induced hypotension during anesthesia should be easily administered,
have a brief duration of action, and produce anticipated outcomes. It should permit punctual control of
arterial pressure, have no toxic byproducts, and be excreted independently of liver or kidney function.
Minimal interactions with other anesthesia drugs are also desired. However, currently, there is no
perfect agent for reducing arterial blood pressure (7,11)

Nowadays, the preferred method is a combination of Agents from different classes may be combined
to ameliorate the side effect of individual agents used in larger doses. (7)

New controlled hypotension techniques utilize anesthetic drugs like isoflurane and sevoflurane, which

have hypotensive properties. These agents can be used alone or with adjuvant agents EEglrlnitigate
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tachycardia and rebound hypertension. Isoflurane and sevoflurane are preferred due to their ability to
reduce systemic vascular resistance, lower mean arterial pressure, and maintain cardiac output. They
have dose-dependent effects on vascular resistance and blood pressure. (9)

2. Methodology

The study protocol was approved by the local ethical committee, and patients ‘written informed consent’
was obtained. Study design is cross-sectional, observational for the sample size to be conveniently
chosen.

One hundred patients were conveniently sampled who were undergoing Rhinoplastic surgery from Jan
2023 to Sept 2023, and who were meticulously complying to American Society of Anesthesiologist
(ASA) grade I and 11 of both genders, aged 1840 years, in two separate centers both Rizgary teaching
hospital and Hawler teaching hospital. They were conveniently distributed to be allocated into two equal
groups: group | (n =50) and group S (n = 50) to receive isoflurane (group 1), sevoflurane (group S), for
maintenance of hypotension.

Inclusion Criteria: Nasal surgery to the aim of rhinoplasty, patients being between 19 to 40 years old
and classified by American Society of Anaesthesiology as ASA | and ASA 1.

Exclusion Criteria: Inability to obtain informed consent for Mental capacity, simply candidates’
refusing to grant consent. Patients with bleeding disorders, Consumption of anti-coagulants. Drug
allergy especially to any of the involved items in the entire procedure.

The delivered volatile anesthetic concentration (25%-200%) was adjusted according to the systolic
blood pressure (65mmHg-140mmHg) and discontinued at 70mmHg, while 5 mg ephedrine was given
for any MAP <60mmHg. Whereas the dose of Remifentanile 10mcg/kg/hr were set according to the
induced hypotension response.

Quality of the surgical field:

The quality of the surgical field in terms of blood loss and dryness, was rated every 20 minutes by the
same attending surgeon who was blind of the pharmacological treatments, using the Boezaart. (Fromme-
Boezaart score) a six-point scale ranging from slight bleeding to severe bleeding.

Statistical Analysis

The collected data were processed using Microsoft office Excel and SPSS v.23 computer programs. The
confidence interval was set to 95% and the margin of error accepted was set to 5%.

T.test a P-value of less than 0.05 was considered significant. The quantitative data were presented as
mean = standard deviation.

3. Result and Discussion

This study was conducted as prospective, cross-sectional study among patients undergone rhinoplasty.
The patients were conveniently allocated into two parts. With the total size of the sample being 31 of
them were male and 69 were female with mean £S.D age of 27.215+ 4.826years, and mean +S.D
weight of 60.712+ 8.299kg.
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H Male

B Female

Figure (1): Gender distribution of participants

Table (1): Descriptive data of participants.

Measure N Minimum Maximum Mean Std. Deviation
Age 100 18 40 27.215 4.826
Weight 100 45 100 60.712 8.299
Table (2): Hemodynamic Variables during Surgery
Std. P
Measures group | N Mean Deviation value T .test
Tstart-Ttarget(mnt ) IS0 50 10.97 5.606 0.007 significant
sevo | 50 8.07 4.927
Tstart_Tend (mnt) iso | 50 | 108.710 | 23.791 | 0.246 Non-
- ' ' ' significant
sevo | 50 | 114.214 23.387
Blood lose durin iSO 50 | 160.244 34.490 0.232 Non-
g ' ' ' significant
procedure
sevo | 50 | 152.043 33.729
. iso | 50 | 1.69 0382 | 0623 |  Nom
Use of ephedrine ' ' ' significant
Sevo 50 1.65 0.429
Tstart-Ttarget MAP values were 10.97 and 8.07 minutes
In groups I/R, SIR, respectively. Tstart—Ttarget MAP was significantly longer in
Group | (P<0.05).
Table 3: comparison of mean arterial pressure between two groups
Std. P
Measures groups | N | Mean Deviation value T test
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MAP,STARTTO T Iso | 50 | 75.15 6.124 0.000 Significant
TARGET Sevo | 50 | 68.03 5.174
Iso | 50 | 68.67 3.055 0.000 Significant
MABP_20 Sevo | 50 | 64.47 4.279
Iso | 50 | 64.54 3.743 0.000 Significant
MABP_40 Sevo | 50 | 61.07 3.566
Iso | 50 | 60.42 2781 0.311 _ Non-
MABP_60 significant
Sevo | 50 | 59.78 3.475
Non-
MABP. 80 Iso | 50 | 56.15 2.897 0.105 significant
Sevo | 50 | 54.29 4.174
Iso | 50 | 54.32 4503 0.246 _ Non-
MABP_100 significant
Sevo 50 | 53.45 2.749
Iso | 50 | 49.57 2.890 0.523 _ Non-
MABP_END significant
Sevo 50 | 49.66 2.517

ISOFLURANE/REMIFENTANYL SEVOFLURANE/REMIFENTANYL

56.15
2615 [5a.] (3032535 55

MABP START  MABP after MABP after MABP after MABP after MABP after MABP END
20 min 40 min 60 min 80 min 100 min

Figure 2: Comparison Of Mean Arterial Pressure Between Two Groups

The data of Table (2) indicate that there was statistically significant association between the different
study groups and MAP readings at Start, 20, 40 minutes

(Figure 2).
Table 4: Comparison Of Pulse Rate In Two Groups
Std.
Measures groups N Mean Deviati P .value T .test
eviation

iSO 50 96.45 3.987 0.000 significant

HR TStart-Ttarget ™o | 50 | 86.79 |  3.512
: iSO 50 86.47 3.154 0.000 significant

HR-after20min - o0 | 50 | 7392 | 5313
HR after 40 Min iSO 50 75.28 2.744 0.000 significant
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SEVOo 50 72.17 3.047
. Non-
HR after 60 min IS0 50 12.59 1.956 0.596 significant
SEVOo 50 72.45 2.589
iso 50 | 64.56 1512 0.512 Non-
HR after 80 min ' ' ' significant
SEVOo 50 65.52 3.089
. Non-
HR after100 min 150 >0 64.12 6.095 0.862 significant
SEVOo 50 64.28 2.288
. Non-
HR_Tend iso 50 60.40 2.303 0.193 significant
SEVOo 50 59.27 5.655

ISOFLURANE/REMIFENTANYL SEVOFLURANE/REMIFENTANYL

$3:48 72:39

HR START HR after 20 HR after 40 HR after 60 HR after 80  HR after 100 HR END
min min min min min

Figure 3: Comparison Of Pulse Rate In Two Groups
The data of Table (3) indicate that:

There was statistically significant association between the different study groups and HR readings at
Start, 20, 40 minutes after starting surgical excision. (Figure 2)

Table 5: surgical field rating score

SFR ___groups Total
iso Sevo

. 12 19 31
NO Bleeding 38.70% 61.29% 100.0%

Slight bleeding. No 22 15 37
suctioning 59.45% 40.54% 100.0%

Slight bleeding. Occasional 16 16 32
suctioning 50.0% 50.0% 100.0%

Total 50 50 100
50.0% 50.0% 100.0%
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no bleeding slight bleeding no suction slight bleeding . Occasional suctioning

m SEVOFLURANE/REMIFENTANYL = ISOFLURANE/REMIFENTANYL

Figure (4) : surgical field rating score

The surgical field rating is done by the surgeon, shows NO significant difference between both groups
as show in table (4) and graph (3)

Table (6) surgeon satisfaction

SURGEONS SATISFACTION
Groups Partial Complete
Satisfaction Satisfaction
Iso 19 30
Groups 54.28% 46.15%
Sevo 16 35
45.71% 53.84%
35 65
Total 100.0% 100.0%

The mean total surgeon satisfaction score shows on significant statistical difference between both two
groups. (Table 5).

Analysis and Discussion

Unlike all the other previous studies, this article, in addition to remifentanil infusion, isoflurane
inhalation (group 1) or sevoflurane inhalation (group S) was used for maintenance of anesthesia, which
has cardioprotective and neuroprotective properties. Remifentanil decreases heart rate and MAP by its
central vagotropic effect and by stimulating peripheral p receptors, causing peripheral vasodilatation
and consequent decrease in systemic vascular resistance ©

Furthermore, both isoflurane and sevoflurane usage, was found to be dropping in the amount of
intraoperative bleeding that consequently decreases field visibility. Comparing the field visibility and
surgeons’ satisfaction there were similar results in both groups. Therefore, you may find No statistically
significant differences among the two groups were found. The diversity in results of different studies
may be due to different patient groups, surgical procedures, and durations of surgery.

Hemodynamic variability

The difference between the MAP and mean pulse rates from TSTART (time from surgical incision) to
the 40th minute intraoperatively in both groups were statistically significant (p<0.05). This is expected
as isoflurane has a cardiovascular stimulation property.

Weiskopf et al suggested that the cardiovascular stimulation induced by isoflurane and desflurane
could be blunted by using opioids. In the current study, the use of remifentanyl infusion during the
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operation may explain why no important fluctuations in heart rate were observed and why no
significant differences in heart rate were found among the isoflurane and sevoflurane groups. ¢

The use of remifentanyl infusion may have blunted the sympathetic hyperactivity due to isoflurane.

None of the patients in both groups suffered from clinically significant bradycardia <50/min, with mean
heart rate of 75+ 3.4 in isoflurane group and 71+ 3.6 in sevoflurane group.

The mean arterial pressure MAP preoperatively in group | was 75.12+10.973 whereas in group S it
was 74.36+12.109 mmHg which were statistically comparable (p>0.05).

At Tstart minute the mean of MAP in group I/R was 75.15+6.1284and in group S/R was 68.03+5.174
mmHg which was statistically significant, (P<0.05).

At 20th minute, 40th minute also the differences between the two groups were statistically significant
(p<0.05) (Table 3) According to our observations the onset of decrease in heart rate and MAP in S/R
group was faster than I/R Group. TSTART-TTARGET was (10.97+5.606) in I GROUP, whereas
(8.07+4.927) in S/R Group this may be due to difference in their blood: gas partition coefficient which
is about 0.65 for sevoflurane and 1.4 for isoflurane, A low blood: gas partition coefficient indicates a
rapid onset and offset. Solubility of an anesthetic agent in blood is quantified as the blood: gas partition
coefficient, which is the ratio of the concentration of an anesthetic in the blood phase to the
concentga)tion of the anesthetic in the gas phase when the anesthetic is in equilibrium between the two
phases. ©

Only to find out other consistent studies, Groot et al. (2009) and Liu et al. (2011) report that both
sevoflurane and isoflurane are effective in minimizing blood loss and maintaining adequate field
visibility. Despite their differences in induction and recovery profiles, both anesthetic agents perform
comparably in these aspects 1419

Relevant to the findings of our study, Evers et al. (2008) exhibited that sevoflurane typically makes a
more rapid cardiovascular influence, including significant drop in HR and MAP, particularly during
the induction process 9.

In contrast, Kain et al. (2003) and other studies indicate that isoflurane generally induces a slower onset
of cardiovascular changes, which is corroborated by our findings of a more gradual decrease in HR
and MAP with isoflurane/remifentanil

Last but not least the combination of remifentanil with either anesthetic agent enhances analgesia and
contributes to overall hemodynamic stability.

Research by Veyckemans et al. (2007) supports this by demonstrating that remifentanil improves
analgesic efficacy and stabilizes cardiovascular parameters, thus complementing our results showing
effective blood loss control and similar field visibility. 8

4. Conclusion and future scope

Our comparative research between Isoflurane/Remifentanil and Sevoflurane/Remifentanil came to the
conclusion that both combinations effectively achieved controlled hypotension. While
Sevoflurane/Remifentanil showed an earlier onset of decreased heart rate and mean arterial blood
pressure (MAP) in the first 40 minutes, while the two protocols met the primary objective of decreasing
blood loss by creating a dry operative field for improved surgical visibility in rhinoplasty.

Recommendation

1. Preference for Sevoflurane: The study indicates that sevoflurane resulted in shorter operation
times and reduced bleeding compared to isoflurane combined with remifentanil.

2. Optimal Combination for Rhinoplasty: In cases of rhinoplasty, the combination of sevoflurane
with remifentanil appears to offer a favourable profile in terms of surgical efficiency and blood
control.
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3. Clinical Efficiency: Clinicians and anaesthesiologists should be aware of the clinical efficiency
associated with the use of sevoflurane in combination with remifentanil.

4. Patient-Specific Considerations: While the study indicates overall advantages of sevoflurane, it's
important to consider individual patient factors. This study also calls for further training and
familiarization, research and study conduction and collaborative decision making.
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