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In this blinded clinical trial, we attempted to compare the efficacy and safety of administering tranexamic acid, dexmedetomidine and nitro-
glycerin in preventing intraoperative bleeding and improving the quality of the surgical field during septorhinoplasty under general anesthesia.
A total of 105 patients scheduled for septorhinoplasty were enrolled and randomly assigned into three groups based on the balanced-block
randomization method. First group received 1 pg/kg intravenous injection dexmedetomidine, second group received 10 mg/kg intravenous
injection tranexamic acid and third group received 0.5 pg/kg nitroglycerin, intravenously. The study sample was composed of 105 participants
with the total mean age of 25.85 £ 6.52 years, and 59.05% of participants were female and the mean of body mass index was 24.34 +2.57
kg/m?. The results showed that there was no statistically significant difference in terms of arterial oxygen saturation, mean arterial pressure,
heart rate, bleeding rate, duration of surgery, and surgeon satisfaction among the three groups; however, there was a significant difference
in the extubation time, recovery time and the dose of administered propofol among the three groups. Dexmedetomidine reduced the dose of
administered propofol while increasing the extubation time and recovery time. In the tranexamic acid group compared with the other two
groups, the recovery time was shorter. However, all the three drugs could reduce intraoperative bleeding and lead to surgeon satisfaction. It
can be concluded that all these three drugs can be utilized to control bleeding and improve the quality of the surgical field but the ultimate
decision lies with the anesthesiologist’s judgment and the conditions of the patient. The study protocol was registered in the Iranian Registry
of Clinical Trials (registration No. IRCT20141209020258N121) on September 24, 2019 and it was ethically approved by the Ethical Com-
mittee of Arak University of Medical Sciences (approval No. IR ARAKMU.REC.1397.355) on February 24, 2019.
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field, and relative reduction of mean blood pressure.’
Tranexamic acid reduces blood loss by the inhibition of
fibrinolysis. It binds on lysine receptor sites in plasmin and
plasminogen and thus, separates plasminogen from fibrin
surface, leading ultimately to the inhibition of fibrinolysis.
Topical application of tranexamic acid can reduce blood loss
in surgical patients such as in gynecological (esp. postpartum)
procedures, urological surgery, dental procedures for
hemophiliacs and neuro-spinal surgeries.** Tranexamic acid
inhibits plasminogen as well as urokinase activators, which
can be administered intravenously or orally.® Urokinase is

INTRODUCTION

Septorhinoplasty is one of the common neck and head surgeries
especially among the youth. Surgeries on the nasal bone would
often result in postoperative pain and the requirement for
analgesic drugs. On the other hand, nasal obstruction along
with the administration of common analgesics such as the
opioids — especially in the early postoperative hours during
which the anesthetic effects remain in the body — would weaken
the immunity of the respiratory system, obstruct the airway
and increase postoperative hypoxia in these patients.! Due to
the high rate of septorhinoplasty, intraoperative bleeding and

the limited surgical field, all of which have an impact on the
result of the surgery,” it would be worthwhile to find methods
to control intraoperative bleeding in septorhinoplasty. The most
common and effective methods to reduce intraoperative blood
loss are positioning of the patient’s head (head-up), medications
such as preoperative injection of epinephrine into the surgical

a physiologic thrombolytic agent that is produced in renal
parenchymal cells and found in the urine. Urokinase binds
directly to plasminogen and produces plasmin.” Tranexamic
acid is a synthetic analog of the amino acid lysine, which
serves as an antifibrinolytic binding on plasminogen. This
reduces the interaction of plasminogen and fibrin, preventing
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fibrin clots.*!! Tranexamic acid is used to reduce intraoperative
blood loss in cardiac surgery, liver transplantation, orthopedic
surgery, arthroplasty and knee joint replacement, as well as
reduce postoperative bleeding in prostatectomy and tooth
extraction.'”' Moreover, this drug is effective in treating
idiopathic menorrhagia.'*'

Dexmedetomidine acts as an agonist of a2-adrenergic
sedative which reduces blood pressure. Its infusion reduces
heart rate (HR), systemic vascular resistance and blood
pressure.'> Guven et al.'® observed that the HR and mean
blood pressure were lower in patients who had received
dexmedetomidine, suggesting it to be used to reduce
intraoperative bleeding. Dexmedetomidine is a highly selective
a-2 agonist with sedative, amnestic and analgesic properties.'*
This imidazole has also decongestant effects and may result
in hypotension in various surgeries such as tympanoplasty.'>'6
Dexmedetomidine is used in septoplasty operations and
claimed to reduce bleeding score.!”"” It can reduce the need for
the intraoperative and postoperative opioid requirement and
has sympatholytic effects which can reduce the stress response
to surgery and ensure hemodynamic stability.*

Nitroglycerin is metabolized in the liver and converted
to nitric oxide,'” which is a very potent vasodilator. Nitric
oxide causes the dilation and relaxation of smooth muscle
cells that line the vessels, by stimulating cyclic guanosine
monophosphate and its accumulation inside the cells.'®
Though nitrates have a great influence on the vessels, they
cause vasodilation of smooth muscles in the arteries as well.'®

In rhinoplasty surgeries, the surgical field must be without
any or at least minimal bleeding so that the operation can be
done with the highest visibility. Since there has been no study
comparing the effects of tranexamic acid, dexmedetomidine
and nitroglycerin in preventing intraoperative bleeding and the
surgical field quality during septorhinoplasty, the current study
conducted to compare the efficacy and safety of administering
tranexamic acid, dexmedetomidine and nitroglycerin in
preventing intraoperative bleeding and improving the surgical
field quality during septorhinoplasty under general anesthesia.

SuBJECTS AND METHODS

Study design

This randomized clinical trial with parallel design was con-
ducted on 105 patients 18-60 years scheduled for septorhino-
plasty in Amir Kabir Hospital, Arak, Iran. The patient’s recruit-
ment effort lasted one year, from March 2019 to March 2020.
The study protocol was registered in the Iranian Registry of
Clinical Trials (registration No. IRCT20141209020258N121)
on September 24, 2019 and it was ethically approved by Ethical
Committee of Arak University of Medical Sciences (approval
No.IR.ARAKMU.REC.1397.355) on February 24,2019 (Ad-
ditional file 1). The writing and editing of the article were
performed in accordance with the CONsolidated Standards Of
Reporting Trials (CONSORT) Statement (Additional file 2).

Subjects

After meeting the inclusion criteria and signing a written
informed consent, the patients were included in the study.
The inclusion criteria were: candidate for septorhinoplasty,

being within the age range of 18—60 years, American Society
of Anesthesiologists class I or II,>! absence of coagulation
disorders, having no history of cardiovascular conditions,
appropriate control of blood pressure, not pregnant, absence
of opioid addiction, having a body mass index of less than 35
kg/m?, and absence of pulmonary chronic diseases (asthma).
The exclusion criteria were; unwillingness to undergo surgery,
allergy to the study medications, the need for administration
of drugs inducing hypotension in addition to the administered
ones in each group.

Surgical preparation and intervention

The patients were hospitalized 1 day before the surgery and
were kept fasting for 8 hours. After recording the patients’
demographic information, upon entering the operation room,
two different sites were spotted on their veins, one of which
was for injecting the study drugs and the other for intravenous
injection of fluids and other drugs. At the beginning of induc-
tion, 5 mL/kg crystalloid liquid (normal saline) was injected
and 100% oxygen was administered through masks to the
patients in the first 3 minutes. As an anesthetic premedica-
tion, 30 pg/kg midazolam (Caspian Tamin Pharmaceutical
Company, Rasht, Iran) and 3 pg/kg fentanyl (Caspian Ta-
min Pharmaceutical Company) were administered to the
patients. Induction of anesthesia was performed with 2.5
mL/kg propofol (Fresenius Kabi Pharmaceutical Company,
Homburg, Germany) and 0.5 mg/kg atracurium (Caspian
Tamin Pharmaceutical Company). Endotracheal intubation
was done with suitable spiral tubes. After that the patients
underwent mechanical ventilation in order for the exhaled
carbon dioxide concentration to remain within 35-40 mmHg
and the percentage of arterial oxygen saturation at 98%. For
maintenance of anesthesia, patients received 50% oxygen in
addition to 50% nitrous oxide, 1% isoflurane (Piramal Critical
Care, Bethlehem, PA, USA) and 10 mg atracurium (Caspian
Tamin Pharmaceutical Company) every 20-30 minutes. Fol-
lowing this, the patients were randomly divided into three
groups based on the balanced block randomization method.
First group (dexmedetomidine group) received 1 pg/kg
dexmedetomidine (EXIR Company, Borujerd, Iran) (n = 21),
second group (tranexamic acid group) received 10 mg/kg
tranexamic acid (Caspian Tamin Pharmaceutical Company) (n
= 17) and third group (nitroglycerin group) received 0.5 pg/kg
nitroglycerin (Caspian Tamin Pharmaceutical Company).
All the study drugs were administered intravenously over
15 minutes for the three groups (n =27). Besides, to achieve
controlled hypotension and maintain mean arterial pressure
(MAP) between 65-70 mmHg, 50-150 pg/kg per minute,
intravenous injection propofol was administered on a separate
site and the administered dose for each patient was recorded.
All surgeries were done by the same surgeon.

Measurements

The HR, MAP, and the percentage of oxygen saturation (Sa0,)
after the induction of anaesthesia and during hypotension were
measured and recorded every 15 minutes. Using a 6-point Lik-
ert scale,” the quality of the surgical field in terms of bleeding
was assessed by the surgeon, who was blinded to the group
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assignments and the type of administered drugs. The points
on the scale were as follows: 0 = no bleeding; 1 = very slight
bleeding, which can be regarded as dry; 2 = slight bleeding
which does not limit the visibility of the incision; 3 = moderate
bleeding which limits the visibility of the incision 4 = severe
bleeding which can be controlled but threatens the visibility
of the incision; 5 = very severe bleeding which cannot be
controlled. In this study, points number 2 and below showed
the appropriate surgical field quality in terms of bleeding in
septoplasty. Furthermore, surgeon satisfaction was rated using
a 3-point Likert scale including 0 =bad, 1 =moderate, and 3 =
good. The inhalation of anesthetic agents and propofol infusion
were stopped 5 minutes, before the end of the operation. The
timing of extubation was determined and recorded based on
appropriate tidal volume, the return of airway reflexes and the
recovery time according to modified Aldrete score (having a
score of 9 or more).? In case the patients achieved this score,
they were discharged and then admitted to the hospital wards.
Intraoperative side effects such as hypotension (MAP below 60
mmHg) were controlled first by reducing doses of anesthetics
increasing the volume of crystalloid serum. In the absence of
the desired response, 5 mg of ephedrine (BB Pharma, Lhotka
Czech Republic) (intravenous injection) was administered and
recorded. Furthermore, to control constant bradycardia (less
than 50 beats/min), 0.5 atropine (intravenous injection) was
administered and recorded. Postoperative complications such
as nausea and vomiting, shivering, bronchospasm, headache,
blurred vision and sore throat were recorded as well. If other
hypotensive medications were used for a patient during the
operation, it was recorded in the patient evaluation form and
that patient was subsequently excluded from the study.

Randomization and blinding

Patients were allocated into three groups using a balanced
block randomization method with block size 6. Random
sequence was generated by an epidemiologist and kept with
him. In terms of blinding, the surgeon, patients, outcome
assessor and data analyzer were blinded.

Sample size

Taking into account the type 1 error of 5%, the power of 80%,
the minimum clinically acceptable change in the mean bleed-
ing volume equal to 15 mL and the standard deviation of 2>?*
the sample size of 33 people in each group was estimated,
that considering the probability of attrition, 35 patients were

included in each group and a total of 105 patients in the study.

Statistical analysis

Categorized and continuous data were described by number
(percentage) and mean + standard deviation (SD), respectively.
Likelihood ratio Chi-square test and one-way analysis of vari-
ance followed by Tukey’s post hoc test used to analyze the
data. Repeated measures analysis of variance test were used
to compare the variables between three groups which were
measured over time and also Tukey’s post hoc test was used
to further pairwise comparisons. To analyze the data, Stata
statistical software version 13 (Stata Corp, College Station,
TX, USA) was used at significant level less than 0.05.

ResuLts

As presented in Figure 1, 164 participants were screened to
include in the trial. Among those, 59 patients (33 cases not
met the inclusion criteria, 21 cases declined to participate in
the study and 5 cases with other reasons) were not eligible and
excluded and 105 cases were selected and randomly divided
into three intervention groups.

The study sample was composed of 105 participants with the
total mean age of 25.85 + 6.52 years, with the minimum and
maximum age being 19 and 45 years, respectively. In terms of
gender distribution, 59% of participants were female and the
mean of body mass index was 24.34 +2.57 kg/m?. The MAP,
HR and SaO, at baseline were reported in Table 1 by groups.

Base on the results in Table 2, as the repeated measures
analysis of variance test revealed, there was no significant
difference in the overall MAP (P = 0.490), SaO, (P =0.171)
and HR (P = 0.141) across the three groups, while the time
trend of aforementioned parameters were statistically signifi-
cant (P <0.001).

Using a 6-point Likert scale, the quality of the surgical field
in terms of bleeding was assessed by the surgeon. No patient
had a score of 0, 4 and 5 and as can be seen in Table 3, no
significant difference was observed in bleeding rate among
the three groups (P = 0.463).

As it was presented in Table 4, there was a significant dif-
ference in extubation time (P = 0.001), recovery time (P =
0.001), and the dose of administered propofol (P = 0.001)
across the three groups. In the dexmedetomidine group, the
extubation time and recovery time were longer than that
in the other groups and the lowest means belonged to the
tranexamic acid group. In the dexmedetomidine group, the

Table 1: Baseline demographic and clinical characteristics of septorhinoplasty patients with tranexamic acid,

dexmedetomidine and nitroglycerin intervention

Item Tranexamic acid (n=35) Dexmedetomidine (#=35) Nitroglycerin (n=35) Total (n=105)
Age (yr) 25.94+6.90 25.77+7.10 25.85+5.70 25.85+6.50
Body mass index (kg/m’) 24.40+2.90 24.48+2.40 24.14+2.50 24.34+2.60
Female 21 (60) 21 (60) 20 (57) 62 (59)

Heart rate (beat/min) 84.02+7.20 87.88+8.40 85.57+6.70 85.82+7.50
Mean arterial pressure (mmHg) 93.02+7.10 95.314+6.30 94.80+5.90 94.38+6.50
Percentage of oxygen saturation 97.02+0.74 97.25+0.65 96.94+0.63 97.07+0.68

Note: Data are expressed as the mean + SD, except sex, which are expressed as number (percentage), and were analyzed by one-way analysis of variance followed

by Tukey’s post hoc test.
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Table 2: Comparison the heart rate, mean arterial pressure, and percentage of oxygen saturation among
septorhinoplasty patients with tranexamic acid, dexmedetomidine and nitroglycerin intervention

Item Tranexamic acid (#=35) Dexmedetomidine (n=35) Nitroglycerin (n=35) P-value
Heart rate (beat/min) Proups=0.141
Py, =0.001
Pioeraciion=0.001
Baseline 84.02+7.20 87.88+8.40 85.57+6.70
5 min 84.634+6.95 83.69+7.95 87.11+£6.48
20 min 84.63+6.95 83.69+7.95 87.74+6.24
35 min 85.4946.72 85.43+7.23 88.43+5.92
50 min 86.97+6.27 85.97+6.98 88.94+5.75
65 min 87.54+5.78 86.26+6.76 89.49+5.33
80 min 87.77£5.70 86.49+6.67 89.94+5.03
95 min 87.97+5.57 87.03+6.34 90.20+4.92
110 min 89.5445.16 89.03+5.44 91.37+4.43
125 min 93.40+4.73 90.69+4.90 94.51+3.99
Mean arterial pressure (mmHg) Proups=0.490
Py, .=0.001
Prueraction=0-001
Baseline 93.02+7.10 95.31+6.30 94.80+5.90
5 min 91.77+6.81 94.46+6.05 93.57+5.66
20 min 91.46+6.27 93.374£5.19 92.94+5.21
35 min 90.00+6.14 89.40+5.26 92.74+5.08
50 min 83.1446.12 83.11+4.86 85.89+5.00
65 min 76.29+5.44 76.14+4.64 78.09+5.24
80 min 69.6943.35 69.46+3.06 70.89+3.82
95 min 81.20+3.98 81.2343.46 81.66+3.83
110 min 90.91+4.13 91.77+4.02 90.09+3.13
125 min 93.314+3.89 92.03+4.11 92.37+3.82
Percentage of oxygen saturation Proups=0.171
Prine=0.001
Piijeraciion=0.639
Baseline 97.02+0.74 97.25+0.65 96.94+0.63
5 min 97.09+0.78 97.26+0.61 97.06+0.64
20 min 97.03+0.79 97.26+0.70 97.03+0.75
35 min 97.20+0.58 97.29+0.67 97.00+0.69
50 min 97.03+0.71 97.29+0.62 97.03+0.62
65 min 97.17+0.66 97.34+0.64 97.23+0.60
80 min 97.14+0.69 97.43+0.61 97.26+0.66
95 min 97.17+0.66 97.46+0.56 97.34+0.64
110 min 97.11£0.68 97.40+0.65 97.29+0.67
125 min 97.14+0.65 97.40+0.65 97.26+0.61

Note: Data are expressed as the mean + SD, and were analyzed by repeated measures analysis of variance followed by Tukey’s post hoc test.

Table 3: Comparison of 6-point Likert scale among septorhinoplasty patients with tranexamic acid, dexmedetomidine
and nitroglycerin intervention

6-point Likert scale Tranexamic acid (#=35) Dexmedetomidine (n=35) Nitroglycerin (n=35)
0 0 0 0

1 16 (46) 17 (49) 16 (46)

2 17 (49) 17 (49) 14 (40)

3 2(6) 1(3) 5(14)

4 0 0 0

5 0 0 0

Note: Data are expressed as number (percentage).
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Table 4: Comparison of bleeding rate among septorhinoplasty patients with tranexamic acid, dexmedetomidine and

nitroglycerin intervention

Item Tranexamic acid (n=35) Dexmedetomidine (n=35) Nitroglycerin (n=35) P-value
Extubation time (min) 12.7+1.5 17.5£2.9 13.1+£2.2 0.001
Recovery time (min) 21.8£2.2 26.8£2.9 22.2+2.1 0.001
The dose of administered propofol (mg) 552.4+10.2 550.7£7.2 687.7£26.3 0.001
Duration of surgery (min) 101.7+6.6 99.4+6.4 100.7+6.6 0.343
Surgeon satisfaction (3-point Likert scale) 1.45+0.50 1.48+0.50 1.45+0.50 0.963

Note: Data are expressed as the mean + SD, and were analyzed by one-way analysis of variance followed by Tukey’s post hoc test.
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Figure 1: Patients recruitment flowchart.

mean dose of administered propofol was shorter than that in
the other groups and the highest mean of administered dose of
propofol belonged to the nitroglycerin group. No significant
difference was observed in duration of surgery (P = 0.343)
and surgeon satisfaction (P = 0.963) among the three groups.
No possible complication (i.e., nausea and vomiting, headache
and dizziness, blurred vision, sore throat, bronchospasm, and
hemodynamic changes) was observed in the three groups.

Discussion

This blinded clinical trial was conducted on 105 patients
scheduled for septorhinoplasty in Amir Kabir Hospital in
Arak, Iran. The patients were randomly assigned to three
groups (namely, receiving dexmedetomidine, tranexamic
acid and nitroglycerin). The results showed that there was
no statistically significant difference in terms of SaO,, MAP,
HR, bleeding rate, duration of surgery, and surgeon satisfac-
tion in the three groups. Also, no possible complication (i.e.,
nausea and vomiting, headache and dizziness, blurred vision,
sore throat, bronchospasm, and hemodynamic changes) was
observed in the three groups, but according to the results, there

was a significant difference in the extubation time, recovery
time and the dose of administered propofol among the three
groups. Based on the repeated measures analysis of variance
test, there was no significant difference in the overall HR at dif-
ferent times among the three groups. In the dexmedetomidine
group, the extubation time was longer than that in the other
groups. In the dexmedetomidine group, the mean recovery
time was longer than that in the other two groups, while the
minimum recovery time was observed in the tranexamic
acid group. In the dexmedetomidine group, the mean of the
administered dose of propofol was less than that in the other
groups. No significant difference was observed in bleeding
among the three groups.

On the whole, dexmedetomidine was found to reduce the
administered dose of propofol and increase the extubation
time and recovery time. However, the mean recovery time
was the lowest in the tranexamic acid group while all the three
drugs reduced intraoperative bleeding and resulted in surgeon
satisfaction. In a comparative study in 2008, Eghbal et al.®
evaluated the effect of labetalol and dexmedetomidine on in-
traoperative blood loss and surgical conditions in endoscopic

-Medical Gas Research | December | Volume 11 | Issue 4




Modir et al. / Med Gas Res

www.medgasres.com

sinus surgery. They observed that labetalol could reduce the
bleeding during functional endoscopic sinus surgery more ef-
ficiently than dexmedetomidine, but complications including
vomiting/nausea and chills were experienced more frequently
in the labetalol group than the other groups. The results of our
study revealed that dexmedetomidine reduced the administered
dose of propofol and increased the extubation time. However,
the mean recovery time was the lowest in the tranexamic acid
group while all the three drugs reduced intraoperative bleeding
and resulted in surgeon satisfaction.

Modir et al.?® researched in 2018 to compare remifentanil,
magnesium sulfate, and dexmedetomidine for intraopera-
tive hypotension and bleeding and postoperative recovery in
endoscopic sinus surgery and tympanomastoidectomy. They
concluded that dexmedetomidine seems to be a more effective
choice than the other two drugs in preventing intraoperative
bleeding, reducing HR and blood pressure, but it can lead to
longer postoperative recovery time.? Though — in our study —
dexmedetomidine caused reduced HR, blood pressure and in-
creased recovery time, it functioned similarly with tranexamic
acid and nitroglycerin in terms of blood loss management. In
their study in 2017, Moshiri et al.”” compared the effects of
propofol and dexmedetomidine on controlled hypotension
and bleeding during endoscopic sinus surgery. Their findings
revealed that propofol could reduce HR more significantly
than dexmedetomidine. However, no significant difference was
observed in the groups with regard to the main outcomes of
their study, i.e. bleeding reduction and improvement of surgical
field quality. Their findings were in tandem with the results of
our study. In their study conducted in 2017, Ghavimi et al.?®
maintained that tranexamic acid was very effective in reduc-
ing intraoperative bleeding rate, eyelid edema, and periorbital
ecchymosis in the rhinoplasty. Their results lend support to the
results of our study as well. In a study in 2012, Sankar et al.”®
found that tranexamic acid was effective in controlling blood
loss and improving the quality of the surgical field.

In our study, no difference was obtained in the amount of
bleeding and surgeon satisfaction among the three groups.
Ghodraty et al.*® stated that labetalol functioned more ef-
fectively than nitroglycerin in reducing intraoperative blood
loss in rhinoplasty patients. In our study too, nitroglycerin
resulted in better blood loss management but it also increased
the administered dose of propofol as well as the extubation
and recovery time. In a study conducted in 2016, Berenjian et
al.?* stated that on the whole, tranexamic acid and dexmedeto-
midine were both equally effective. Tranexamic acid reduces
bleeding in major surgeries, but dexmedetomidine might be
a suitable choice in rhinoplasty — in which bleeding volume
is not considerable.? It is worth mentioning that in our study,
dexmedetomidine and tranexamic acid had a similar degree
of efficacy. Praveen et al.'” found that dexmedetomidine was
more effective than nitroglycerin for hypotensive anesthesia
in functional endoscopic sinus surgery.

In this study, the degree of surgeon satisfaction and bleed-
ing was found to be similar too, which might be attributed to
our larger sample size in comparison with that of the study by
Praveen et al.'” in 2012, Jalali, et al.3! found the administered
dose of tranexamic acid has a similar degree of efficacy in re-
ducing postoperative edema and ecchymosis after rhinoplasty

and concluded that the selection of either of them depends
on the other effects of the drug administration. In the current
study, we found that tranexamic acid was similar to the other
two drugs in blood loss management and surgeon satisfac-
tion. In a study carried out in 2008, Ayoglu et al.** concluded
that dexmedetomidine reduced intraoperative bleeding and
fentanyl consumption in septoplasty under general anesthe-
sia. The results of the study are in agreement with those of
Ayoglu et al.*?

There were some limitations to this study. The current study
carried out on an Iranian sample and conducting a similar study
in different population as a multicenter trials with larger sample
size are recommended to better conclusion.

The results showed that there was no statistically significant
difference in terms of SaO,, MAP, HR, bleeding rate, duration
of surgery, and surgeon satisfaction in the three groups. Also,
no possible complication was observed in the three groups,
but according to the results, there was a significant difference
in the extubation time, recovery time and the dose of admin-
istered propofol among the three groups. Dexmedetomidine
reduces the dose of administered propofol while increasing the
extubation time. But in the tranexamic acid group, the recovery
time is shorter, while all three drugs reduce intraoperative
bleeding and lead to surgeon satisfaction. That is to say since
in the dexmedetomidine group the overall dose of administered
propofol for effective control of intraoperative bleeding was
less than that in the other groups, it can be said that this drug
is the most preferred one to control intraoperative bleeding.
However, other factors such as the prolongation of extuba-
tion and patient’s recovery times as well as the hemodynamic
changes in this group must be duly considered. Therefore,
based on the results of this study, it can be concluded that all
these three drugs can be utilized in order to control bleeding
and improve the quality of the surgical field but the ultimate
decision lies with the anesthesiologist’s judgment and the
conditions of the patient.
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