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Introduction: The present study was conducted to compare the ef- 

fects of clonidine and tranexamic acid on the volume of bleeding 

and quality of the surgical field in terms of bleeding in candidates 

who underwent rhinoplasty. 

Methods: In this two-sided clinical trial, candidates eligible for 

rhinoplasty were randomly assigned to two treatment groups: 

tranexamic acid and clonidine. The first group received tranexamic 

acid at a dose of 700 μg/kg of body weight 2 hours before the 

surgical procedure, whereas the second group received clonidine 

orally at a dose of 2 mg/kg of body weight, 90 minutes before 

surgery. Subsequently, the volume of bleeding was calculated based 

on the amount of blood collected via suction and in blood-soaked 

gauze, which was previously weighed. 

Results: Among the 92 patients who underwent rhinoplasty, 82% 

were women. The mean age and standard deviation (SD) of indi- 

viduals who underwent rhinoplasty were 29.22 ± 8.50 years. There 

were no significant differences between the two treatment groups 
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in terms of age, gender, and body mass index. The volume of blood 

collected via suction during rhinoplasty, categorized into surgery 

duration < 63 minutes and ≤63 minutes, showed a significant dif- 

ference between the 2 treatment groups. 

Conclusion: The use of tranexamic acid, compared with clonidine, 

resulted in lesser intraoperative bleeding and better surgical field 

quality. Considering the superior effectiveness of tranexamic acid in 

reducing intraoperative bleeding, it is recommended to use tranex- 

amic acid instead of clonidine in rhinoplasty. 

© 2024 Published by Elsevier Ltd on behalf of British Association 

of Plastic, Reconstructive and Aesthetic Surgeons. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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ntroduction 

Rhinoplasty, a common ENT surgery, faces challenges due to intraoperative bleeding. 1 Surgeons

equire a clear field for this delicate procedure, whereas anesthesiologists aim to maintain hemody-

amic stability. 2 Medications and deliberate hypotension are common strategies to reduce bleeding.

lonidine, an alpha-2 agonist, reduces bleeding by lowering the heart rate and blood pressure. 3 This

tudy compares the effectiveness of clonidine and tranexamic acid in reducing intraoperative bleeding

uring rhinoplasty. 4 

Various surgical techniques have been used to mitigate complications in rhinoplasty; however,

omplete prevention remains elusive. 5 Controlled reduction of blood pressure during surgery has

roven effective in reducing blood loss, shortening surgical duration, and enhancing the surgical site. 6

mong the strategies used to minimize bleeding, antifibrinolytic agents such as tranexamic acid (TXA)

lay a crucial role. 7 TXA functions by inhibiting the conversion of plasminogen to plasmin, thereby

educing bleeding. 8 Numerous studies have affirmed its efficacy in diminishing bleeding and the ne-

essity for blood transfusion. 9 , 10 

Several studies have addressed concerns regarding the risk of thrombosis following TXA adminis-

ration. 11 These studies have highlighted the need to strike a delicate balance between antifibrinolysis

nd anticoagulation, indicating that earlier anticoagulation may be necessary after TXA administration.

lthough there is robust evidence supporting the effectiveness of TXA in reducing blood transfusions

uring surgery, further trials focusing on its impact on transfusion outcomes are unlikely to yield sig-

ificant new insights. However, the potential effects of TXA on thromboembolic events and mortality

emain areas of interest and ongoing research. Our investigation revealed a positive association be-

ween the use of oral TXA and venous thromboembolism (VTE), albeit with a relatively higher dose

eeded to adversely affect the patient after 5 days of treatment. 12 This suggests that TXA may act as

n independent risk factor for VTE, underscoring the importance of future studies aimed at identify-

ng the patient subgroups that may benefit the most from TXA treatment. Such research endeavors

re crucial for developing a more personalized approach to treatment that maximizes the benefits

hile minimizing the potential adverse effects associated with TXA administration. 13 

Both cocaine and epinephrine, at the concentrations used in this study, are suitable as topical

asoconstrictive agents in aesthetic rhinoplasty. Another method of reducing bleeding during surgery

nvolves applying cocaine pledgets containing 4% cocaine solution before the procedure. This prepa-

ation helps constrict blood vessels in the surgical area. Additionally, administering local anesthesia

ontaining epinephrine further minimizes bleeding by inducing vasoconstriction. Together, these ap-

roaches effectively reduce intraoperative bleeding, ensuring a clearer surgical field for the medical

eam. This enhancement in visibility enhances the overall safety and success of the surgery. 14 

In rare cases, local application of TXA could potentially cause irritation or damage to the nasal

ucosa, leading to mucus necrosis. 15 This risk may be influenced by various factors, including the
184
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oncentration of the TXA solution, duration of exposure, and individual patient factors such as pre-

xisting nasal conditions or allergies. 16 

Bleeding is a common issue in nasal surgeries, prompting the use of methods such as antifib-

inolytic agents including TXA and clonidine for control. 17 TXA has shown notable effectiveness in

educing bleeding during ENT surgeries. 18 Although various methods exist to mitigate bleeding, com-

arative studies on drugs that reduce bleeding during rhinoplasty are limited, with most research

ocusing on single-agent approaches. 19 , 20 

This study aimed to compare the effects of clonidine and TXA on bleeding volume and surgical

eld quality in rhinoplasty candidates. The findings are likely to offer practical insights into optimizing

he efficacy of these medications for rhinoplasty procedures. 

aterials And Methods 

The study is a double-blind, randomized clinical trial (patient and surgeon). Patients in this study

ere selected through convenience sampling, and they were completely randomized into 2 equal

roups of 46 individuals each using a four-block design, with the drug type assigned to each group

y a knowledgeable person. In total, 92 patients were enrolled in this study, and their details were

ecorded in their medical files by a trained nurse in the prescription department. 

Before surgery, all patients underwent intravenous access establishment and routine operating

oom monitoring, including noninvasive blood pressure measurement, electrocardiography monitor-

ng, and pulse oximetry, were performed. Patients received 5 ml/kg of Ringer’s lactate or normal saline

s preanesthetic fluid before induction of anesthesia. As pre-anesthetic medications, midazolam at a

ose of 25 μg/kg and fentanyl at a dose of 3 μg/kg were administered to the patients. 

Anesthesia was induced using 2 ml/kg of propofol and 0.5 ml/kg of atracurium. To maintain anes-

hesia, patients also received 100 μg/kg/min propofol and 10 mg atracurium every 20-30 minutes. In

he first group, TXA was administered orally at a dose of 700 mg/kg of body weight 2 hours before

urgery, and in the second group, clonidine was administered orally at a dose of two 2 μg/kg of body

eight 90 minutes before surgery by a trained nurse in the prescription department, and the infor-

ation was recorded in the patient’s file. In this study, the volume of bleeding was calculated based

n the weight of blood collected via suction and in blood-soaked gauze. 

In this study, the evaluator (ear, nose, and throat surgeon) was unaware of the patient groups

nd the use of medications, and the patients were also unaware of their treatment group. Only the

esponsible study executor, who carried out the patient allocation, was aware of the patient group as-

ignments. If the mean arterial blood pressure was not < 70-65 mm of mercury, nitroglycerin infusion

t a dose of 0.1-0.5 μg/kg was administered. In case of a decrease in the mean arterial blood pres-

ure to < 60 mm of mercury, the anesthetic drug dose was initially reduced, and blood pressure was

djusted using intravenous fluids during the surgery. However, if it was not controlled, intravenous

pinephrine at a dose of 0.5 mg was used, and in case of a severe heart rate drop to < 50 beats per

inute (BPM) for 60 s, 0.5 mg of intravenous atropine was administered. 

The volume of bleeding was calculated based on the weight of blood collected via suction and in

lood-soaked gauze, which was previously weighed. The data were recorded by the second investiga-

or and a trained nurse in an information form, which included variables such as age, gender, other

emographic factors, bleeding volume, blood pressure, arterial oxygen pressure, heart rate every 30

inutes, duration of surgery, and recovery time. After completing the questionnaire, the data were

ntered into SPSS version 22 software for final analysis. 

Inclusion Criteria: individuals’ willingness to participate in the study, age between 18 and 60 years.

Exclusion Criteria: addiction to various drugs and benzodiazepines, liver and kidney insufficiency,

iabetes, respiratory and cardiac diseases, coagulation disorders (conditions that affect blood clotting),

istory of sensitivity to clonidine and TXA, and pregnancy. 

Sampling Method and Sample Size: According to the study by Berenjian et al., 21 the minimum

ample size in each group was calculated to be 46 patients. 

The data were collected and analyzed using a researcher-made checklist based on the study’s ob-

ectives, which included variables such as age, gender, other demographic factors, bleeding volume,
185
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lood pressure, arterial oxygen pressure, heart rate every 30 minutes, duration of surgery, and recov-

ry time. 

ata Analysis 

For data analysis, summarizing, and describing the variables, descriptive statistical methods were

sed, including the construction of one-dimensional and two-dimensional frequency distribution ta-

les, calculation of numerical indices such as mean and standard deviation for quantitative variables,

nd percentages for qualitative variables. 

To conduct the independent t -test and confirm the normality of the data, the Kolmogorov–Smirnov

est was used. For inferential data analysis, initially, analytical statistical methods, including the chi-

quared test, were used to assess the homogeneity of the two groups after random assignment, based

n several important and influential intervention variables in this study. An independent t -test (along

ith Levene’s test to examine the homogeneity of variances between the groups) was used to com-

are the means of the quantitative variable of interest in the two treatment groups. Data analysis was

erformed using SPSS version 25, and a significance level of < 0.05 was considered for all tests. 

The study was approved by the board of ethical committee of Kermanshah University of Medical

ciences, Kermanshah, Iran (IR.KUMS.MED.REC.1402.172). 

https://ethics.research.ac.ir/ProposalCertificateEn.php?id=387348&Print=true&NoPrintHeader= 

rue&NoPrintFooter=true&NoPrintPageBorder=true&LetterPrint=true . 

esults 

In this rhinoplasty study involving 92 patients, 81.5% were women, and 18.5% were men. The over-

ll mean age was 28.22 ± 8.50 years, with a range of 17-52 years. The clonidine and TXA treatment

roups had mean ages of 28.17 ± 8.78 years and 30.26 ± 8.17 years, respectively. 

The Kolmogorov–Smirnov test showed normal distribution for age, body mass index, diastolic and

ystolic blood pressure, heart rate, and blood coagulation factor prothrombin time (PT) in clonidine

P = 0.327, 0.166, 0.604, 0.871, 0.205, and 0.075, respectively) and TXA groups (P = 0.453, 0.405, 0.474,

.811, 0.420, and 0.096, respectively). However, surgery duration and blood coagulation factor acti-

ated partial thromboplastin time (PTT) had a non-normal distribution in both groups (clonidine:

 = 0.0 0 0 and 0.011; TXA: P = 0.0 0 0 and 0.009, respectively). 

Additionally, the Kolmogorov–Smirnov test indicated normal distribution for blood volume col-

ected via suction device and the weight of blood gases in clonidine (P = 0.369 and 0.147, respectively)

nd TXA groups (P = 0.341 and 0.087, respectively). 

In the clonidine group, approximately 76% were women and 24% were men. In the TXA group,

pproximately 87% were women and 13% were men. 

In the clonidine group, 65% were < 29 years old, and in the TXA group, 57% were < 29 years old. 

In the clonidine group, 57% had a BMI < 24 kg/m2 , and in the TXA group, 39% had a BMI < 24

g/m2 . 

In the clonidine group, 59% had diastolic blood pressure < 80 mmHg, whereas in the TXA group,

4% had diastolic blood pressure < 80 mmHg. 

In the clonidine group, 46% had systolic blood pressure < 111 mmHg, and in the TXA group, 48%

ad systolic blood pressure < 111 mmHg. 

In the clonidine group, 52% had a heart rate < 89 BPM, and in the TXA group, 44% had a heart rate

 89 BPM. 

In the clonidine group, 91% had a surgical duration of < 63 minutes, whereas in the TXA group,

6% had a surgical duration of < 63 minutes. 

In the clonidine group, 57% had PT of < 34 s, and in the TXA group, 52% had PT < 34 s. 

In the clonidine group, 46% had PTT of < 12 s, whereas in the TXA group, 50% had PTT < 12 s. 

The independent t -test revealed no significant differences between the clonidine and TXA groups

n terms of age, BMI, diastolic and systolic blood pressure, heart rate, and blood coagulation factor PT.

ean values of age, BMI, diastolic blood pressure, heart rate, and PT were higher in the TXA group,

hereas systolic blood pressure was higher in the clonidine group ( Table 1 ). 
186
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Table 1 

Comparison of characteristics of individuals undergoing rhinoplasty in the clonidine and tranexamic acid treatment groups. 

Group 

Factors Tranexamic acid (n = 46) Clonidinen (n = 46) P-value 

SD Mean SD Mean 

Age (yr) 17/8 26/30 78/8 17/28 0.241 

BMI (kg/m2 ) 71/2 27/24 61/2 41/23 0.127 

DBP (mmHg) 65/8 93/79 94/5 11/79 0.595 

SBP (mmHg) 29/12 89/110 10/10 39/111 0.832 

Heartbeat (BPM) 34/7 48/90 38/7 43/89 0.498 

PT (mm Hg) 27/3 35/34 31/3 04/34 0.658 

DBP, diastolic blood pressure; SBP, systolic blood pressure; PT, prothrombin time 

Table 2 

Comparison of characteristics of people undergoing rhinoplasty surgery in clonidine and tranexamic acid treatment groups. 

Group 

Factors Mean rank P-value 

Tranexamic acid (n = 46) Clonidine (n = 46) 

Duration of surgery (min) 17/8 26/30 0.148 

BMI(Kg/m2 ) 71/2 27/24 0.669 

Table 3 

Comparison of bleeding rate (volume of blood collected via suction) during rhinoplasty according to age, gender, and body mass 

index in two treatment groups of clonidine and tranexamic acid. 

Group 

Factors Tranexamic acid (n = 46) Clonidine (n = 46) P-value 

SD Mean SD Mean 

Age (yr) 29 < yr 17.13 71.23 14.11 77.13 0.163 

29 > yr 12.18 71.45 15.50 70.81 0.891 

Gender Female 15.60 71.15 15.44 75.20 0.263 

Male 11.48 72.50 12.95 74.09 0.805 

BMI(Kg/m2 ) 24 < 12.71 70.11 16.14 71.35 0.787 

24 ≥ 16.52 72.11 11.50 79.60 0.088 

DBP (mmHg) 80 < 15.33 72.65 15.39 75.63 0.514 

80 ≥ 15.01 70.31 14.16 73.95 0.415 

SBP (mmHg) 111 < 18.02 71.77 15.07 77.76 0.245 

111 ≥ 12.04 70.92 14.36 72.56 0.667 

Heartbeat (BPM) 89 < 18.03 74.00 15.73 73.54 0.929 

89 ≥ 12.22 69.27 13.82 76.45 0.062 

PT (mm Hg) 34 < 17.20 72.42 15.48 77.19 0.307 

34 ≥ 12.53 70.14 13.58 72.00 0.646 

DBP, diastolic blood pressure; SBP, systolic blood pressure; PT, prothrombin time. 
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The Mann–Whitney test indicates no significant differences in the surgical duration and blood co-

gulation factor PTT between the clonidine and TXA groups. The mean PTT was higher in the clonidine

roup, whereas the mean surgical duration was higher in the TXA group. 

Additionally, the independent t -test showed no differences in the effect of clonidine and TXA on

lood volume during rhinoplasty based on age or gender. 

The independent t -test showed no significant difference in the effect of clonidine and TXA on blood

olume or blood gases during rhinoplasty based on BMI, diastolic blood pressure, systolic blood pres-

ure, heart rate, or blood coagulation factors ( Tables 2 and 3 ). Similarly, the test indicates no differ-

nces based on age, gender, or surgery duration ( Tables 4 and 5 ). 
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Table 4 

Comparison of the amount of bleeding (weight of blood gases) during rhinoplasty according to age, gender, and body mass 

index in the two treatment groups of clonidine and tranexamic acid. 

Group 

Factors Tranexamic acid (n = 46) Clonidine (n = 46) P-value 

SD Mean SD Mean 

Age (yr) 29 < yr 13.32 58.46 13.75 60.87 0.510 

29 > yr 11.67 62.30 11.76 56.13 0.125 

Gender Female 12.46 61.58 14.45 60.23 0.666 

Male 9.91 50.50 7.35 56.00 0.211 

BMI(Kg/m2 ) 24 < 12.68 61.00 12.61 61.15 0.969 

24 ≥ 12.81 59.57 13.75 56.70 0.461 

DBP (mmHg) 80 < 11.26 56.15 15.08 58.85 0.504 

80 ≥ 12.99 63.19 10.19 59.74 0.341 

SBP (mmHg) 111 < 11.46 59.09 12.92 57.05 0.586 

111 ≥ 13.81 61.08 13.34 61.04 0.991 

Heartbeat (BPM) 89 < 12.15 58.40 12.99 60.17 0.646 

89 ≥ 13.08 61.46 13.56 58.18 0.399 

PT (mm Hg) 34 < 11.50 60.33 12.54 56.35 0.248 

34 ≥ 14.05 59.91 13.31 62.95 0.477 

DBP, diastolic blood pressure; SBP, systolic blood pressure; PT, prothrombin time. 

Table 5 

Comparison of the amount of bleeding (volume of blood collected via suction) during rhinoplasty according to the duration of 

the surgery and blood coagulation factor PTT in the two treatment groups of clonidine and tranexamic acid. 

Group 

Factors Mean rank P-value 

Tranexamic acid (n = 46) Clonidine (n = 46) 

Duration of 

surgery (min) 

63 < 32.69 44.26 0.023 

63 ≥ 9.82 3.00 0.006 

PTT (mm Hg) 12 < 19.70 25.57 0.128 

12 ≥ 23.78 25.16 0.733 

PTT, partial thromboplastin time 
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The suctioned blood volume in the clonidine and TXA treatment groups during rhinoplasty was ap-

roximately 75 mg and 71 mg, respectively. The independent t -test indicates no significant difference

etween the groups (P = 0.248; Figure 1 ). 

The weight of blood gases in the clonidine and TXA groups were approximately 59 and 60 mm Hg,

espectively, with no significant difference (P = 0.735; Figure 2 ). 

iscussion 

The primary objective of this research was to assess the impact of clonidine and TXA on bleeding

uring rhinoplasty, involving a total of 92 patients who underwent the procedure. 

In line with the findings of our study, a previous investigation by Karkhanehei et al. 22,23 discovered

o significant age difference between the two treatment groups during rhinoplasty. Our study also

evealed no significant variation in BMI between the clonidine and TXA groups. Nevertheless, the

verage BMI in the TXA group was higher than that in the clonidine group. 

When comparing the effects of clonidine and TXA based on age, our study contrasted with the

esearch by Karkhanehei et al., 23 as we found no significant difference in blood volume collected in

he nasal area during surgery. The TXA group exhibited lower bleeding levels compared to the saline

roup. 

Upon analyzing the impact of gender on bleeding during rhinoplasty, our study uncovered no sig-

ificant gender-based differences in blood volume between the clonidine and TXA groups, contra-
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Figure 1. Blood volume by therapeutic groups of clonidine and tranexamic acid. 
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icting the findings of Ahmadi et al., 33 who reported higher bleeding in the dexmedetomidine group

ompared to the TXA group. 

When assessing the influence of BMI on bleeding, our study’s results were consistent with those of

organ et al., 23-28 , 34 who reported reduced bleeding with TXA in surgeries. In the case of rhinoplasty,

here bleeding levels are not excessively high, dexmedetomidine might be a more suitable option, as

ndicated by Berenjian et al. 21 , 29 , 30 

Regarding surgery duration, similar to our findings, Karkhanehei et al. 23 noted a significant differ-

nce in bleeding levels between the TXA and saline groups, thereby favoring TXA. 31-34 

Contrary to our study, Modir et al. 35 investigated the effectiveness and safety of various treatments

nd found no significant differences in bleeding during septorhinoplasty. Nonetheless, TXA signifi-

antly reduced bleeding compared to dexmedetomidine. 

In line with our results, Fuzi et al. 36 and Locketz et al. 29 suggested that TXA can reduce surgery du-

ation in various contexts. However, Ahmadi et al. 33 found no significant differences between surgery

uration and bleeding. 

Ghorbani et al. 37 found that clonidine reduced surgery duration during nasal sinusitis procedures,

hereas Tugrul et al. 38 reported the same for endoscopic sinus surgery. Additionally, Mohammadi

t al. 39 found that preoperative clonidine improved bleeding control in orthognathic surgery. 

In a comparison of premedication options, clonidine was found to be effective in reducing bleeding,

imilar to the results of Puthenveettil et al. 40 and Wawrzyniak et al. 41 Moreover, Mohseni and Ebne-

hahidi 42 noted the effectiveness of oral clonidine in reducing bleeding before surgery. Meanwhile,

XA, as demonstrated by Alimian et al., 43 effectively reduced bleeding during surgery. 

Considering mean arterial blood pressure, Ahmadi et al. 33 observed no significant differences be-

ween dexmedetomidine and TXA. In contrast, Jabel Aameli found significantly lower bleeding in the

XA group during endoscopic sinus surgery, while maintaining stable blood pressure. 
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Figure 2. Blood gas weight by therapeutic groups of clonidine and tranexamic acid. 
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Another study 43 compared TXA and dexmedetomidine, with results being consistent with our

tudy in terms of effectiveness. However, they noted a lower decrease in arterial blood pressure with

exmedetomidine. 

In contrast to our findings, Khandelwal et al. 44 reported that oral clonidine reduced surgical bleed-

ng during endoscopic sinus surgery for rhinosinusitis while maintaining stable blood pressure. A prior

tudy 45 found that prostaglandin and clonidine reduced blood loss without affecting blood pressure. 

Regarding heart rate, Ghorbani et al. 37 reported no differences in bleeding reduction during

urgery, regardless of the heart rate. 

In terms of blood coagulation factors, Morgan et al. 34 found significantly lower bleeding in the TXA

roup in pelvic fracture surgery, irrespective of patient characteristics. Eftekharian et al. 46 observed

hat TXA significantly reduced bleeding during orthognathic surgery. 

onclusion 

In general, no study has been conducted to date for a simultaneous comparison of the effects of

lonidine and TXA on reducing bleeding during surgery and creating a better surgical field. Our find-

ngs showed a statistically significant difference between these two drugs. To control bleeding during

he surgery in patients undergoing rhinoplasty, TXA use resulted in reduced blood loss and a bet-

er surgical field quality compared to clonidine use. Owing to the superior effectiveness of TXA over

lonidine in reducing intraoperative bleeding, the use of TXA instead of clonidine is recommended in

hinoplasty. 
190



M.B. Heydari, M. Safdari and B. Hemmatpoor JPRAS Open 41 (2024) 183–193

D

H

 

i  

M  

1

A  

K

I

C

A

F

C  

s

 

i

 

m

C  

t  

t

R

 

 

 

 

 

 

 

 

 

 

eclaration of competing interest 

The authors deny any conflict of interest in any terms or by any means during the study. 

uman and animal rights 

No animals were used in this research. All human research procedures followed were by the eth-

cal standards of the committee responsible for human experimentation (Kermanshah University of

edical Sciences, Kermanshah, Iran (IR.KUMS.MED.REC.1402.172) and with the Helsinki Declaration of

975, as revised in 2013. 

pproval of the research protocol: The study was approved by the board of ethical committee of

ermanshah University of Medical Sciences, Kermanshah, Iran (IR.KUMS.MED.REC.1402.172). 

nformed Consent: Informed consent was obtained from each participant. 

onsent for publication 

Informed consent was obtained from each participant. 

vailability of data and materials 

All relevant data and materials are provided in manuscript. 

unding 

None. 

ontributors’ Statement Page: Dr. Mohammad Bagher Heydari: conceptualized and designed the

tudy, drafted the initial manuscript, and reviewed and revised the manuscript. 

Dr. Behzad Hemmatpour: Designed the data collection instruments, collected data, conducted the

nitial analyses, and reviewed and revised the manuscript. 

Dr. Maryam Safdari: Coordinated and supervised data collection, and critically reviewed the

anuscript for important intellectual content. 

onsent for publication: Written informed consent was obtained from the patient for publication of

his case report and accompanying images. A copy of the written consent is available for review by

he Editor-in-Chief of this journal on request. 

eferences 

1. Ri C, Ri H, Yu J, Mao J, Zhao M. Update on rhinoplasty research trends: a bibliometric analysis. Aesthetic Plastic Surgery .

2022;46(6):2950–2963 . 

2. Farahani PK. Application of tissue engineering and biomaterials in nose surgery. JPRAS Open . 2024;40:262–272 . 
3. De Vasconcellos SJA, do Nascimento-Júnior EM, de Aguiar Menezes MV, Mendes MLT, de Souza Dantas R, Martins-Filho PRS.

Preoperative tranexamic acid for treatment of bleeding, edema, and ecchymosis in patients undergoing rhinoplasty: a sys-
tematic review and meta-analysis. JAMA Otolaryngology–Head & Neck Surgery. . 2018;144(9):816–823 . 

4. Saadat Fakhr M, Karimi F, Rezvanfar K, Mardmomen D, Gholami P, Amini Z, et al. Comparison of the effects of vitamin
D and nasal calcitonin spray with nasal calcitonin spray on postoperative abdominal pain: A randomised controlled trial.

International Journal of Surgery Open . 2023 Oct 1;59:100687 . 

5. Pooria A, Azadbakht M, Khoshdani-farahani P, Pourya A. Sigmoid volvulus after CABG surgery. Clinical Case Reports . 2020
Apr;8(4):606–611 . 

6. Jelodar AG, Makrani NF, Shafizad M, Saeidiborojeni H, Kiabi FH, Ebrahimian M. Comparison of dexmedetomidine and ke-
tamine in adjuvant with morphine for postoperative pain management following lumbar fusion surgery. Interdisciplinary

Neurosurgery . 2023 Sep 1;33:101767 . 
7. Yaniv E, Shvero J, Hadar T. Hemostatic effect of tranexamic acid in elective nasal surgery. American Journal of Rhinology .

2006;20(2):227–229 . 

8. Emadi SA, Baradari AG, Charati JY, Taghavi F, Kiabi FH. SOFA and modified SOFA score for accessing outcomes among trauma
patients in intensive care unit. International Journal of Surgery Open . 2022 Oct 1;47:100559 . 
191

http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0001
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0002
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0003
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0004
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0005
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0006
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0007
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0008


M.B. Heydari, M. Safdari and B. Hemmatpoor JPRAS Open 41 (2024) 183–193

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9. Lesperance MM. Cummings Pediatric Otolaryngology E-Book: Elsevier Health Sciences ; 2021 . 

10. Zamanabadi MN, Zamanabadi TN, Alizadeh R. Measuring serum sodium levels using blood gas analyzer and auto analyzer

in heart and lung disease patients: a cross-sectional study. Annals of Medicine and Surgery . 2022 Jun 1;78:103713 . 
11. Xie J, Ma J, Kang P, Zhou Z, Shen B, Yang J, Pei F. Does tranexamic acid alter the risk of thromboembolism following

primary total knee arthroplasty with sequential earlier anticoagulation? A large, single center, prospective cohort study of
consecutive cases. Thrombosis Research . 2015 Aug 1;136(2):234–238 . 

12. Ker K, Edwards P, Perel P, Shakur H, Roberts I. Effect of tranexamic acid on surgical bleeding: systematic review and cumu-
lative meta-analysis. The BMJ . 2012 May 20;344 . 

13. Meaidi A, Mørch L, Torp-Pedersen C, Lidegaard O. Oral tranexamic acid and thrombosis risk in women. EClinicalMedicine .

2021 May 1:35 . 
14. Fernández-Cossío S, Rodríguez-Dintén MJ, Gude F, Fernández-Álvarez JM. Topical vasoconstrictors in cosmetic rhinoplasty:

comparative evaluation of cocaine versus epinephrine solutions. Aesthetic Plastic Surgery . 2016 Oct;40:637–644 . 
15. Zamanabadi MN, Alizadeh R, Gholami F, Aryafar M. Effect of caffeine on postoperative bowel movement and defecation

after cesarean section. Annals of Medicine and Surgery . 2021 Aug 1:68 . 
16. Wu T-J, Huang Y-L, Kang Y-N, Chiu W-K, Chen J-H, Chen C. Comparing the efficacy of different steroids for rhinoplasty: A

systematic review and network meta-analysis of randomized controlled trials. Journal of Plastic, Reconstructive & Aesthetic
Surgery . 2023 . 

17. Elsersy HE, Metyas MC, Elfeky HA, Hassan AA. Intraoperative magnesium sulphate decreases agitation and pain in patients

undergoing functional endoscopic surgery. European Journal of Anaesthesiology . 2017;34(10):658–664 . 
18. Tuncel U, Turan A, Bayraktar MA, Erkorkmaz U, Kostakoglu N. Efficacy of dexamethasone with controlled hypotension

on intraoperative bleeding, postoperative oedema and ecchymosis in rhinoplasty. Journal of Cranio-Maxillofacial Surgery .
2013;41(2):124–128 . 

19. Aezi G, Shafizad M, Firouzian A, Mirani A, Kiabi FH. Effects of tizanidine and clonidine on postoperative pain after lumbar
fusion surgery. Interdisciplinary Neurosurgery . 2023 Mar 1;31:101680 . 

20. Gerstein NS, Deriy L, Patel PA. Tranexamic acid use in cardiac surgery: hemostasis, seizures, or a little of both. Journal of

Cardiothoracic and Vascular Anesthesia . 2018;32(4):1635–1637 . 
21. Berenjian S, Hassani V, Farhadi M, Zaman B, Alimian M. Comparing the effect of tranexamic acid and dexmedetomidine on

bleeding during rhinoplasty. Anesthesiology and Pain . 2017;7(4):36–43 . 
22. Lasocki S, Capdevila X, Vielle B, Bijok B, Lahlou-Casulli M, Collange V, et al. Ferric derisomaltose and tranexamic acid, com-

bined or alone, for reducing blood transfusion in patients with hip fracture (the HiFIT trial): a multicentre, 2 × 2 factorial,
randomised, double-blind, controlled trial. The Lancet Haematology . 2023;9:e747–e755 . 

23. Karkhanehei B, Ahmadi MS, Seifrabiei MA. Evaluation of intravenous tranexamic acid on hemorrhage volume and quality of

surgery field during nasal surgery. Avicenna Journal of Clinical Medicine . 2018 Jan 1;25(2):73–78 . 
24. Tapking C, Hundeshagen G, Kirchner M, Fischer S, Kneser U, Bliesener B. Tranexamic acid reduced blood transfusions in

acute burn surgery: a retrospective case-controlled trial. Burns . 2022;48(3):522–528 . 
25. Kosucu M, Tugcugil E, Arslan E, Omur S, Livaoglu M. Effects of perioperative magnesium sulfate with controlled hypotension

on intraoperative bleeding and postoperative ecchymosis and edema in open rhinoplasty. American Journal of Otolaryngology .
2020;41(6):102722 . 

26. Dehkordy ME, Tavanaei R, Younesi E, Khorasanizade S, Farsani HA, Oraee-Yazdani S. Effects of perioperative magnesium

sulfate infusion on intraoperative blood loss and postoperative analgesia in patients undergoing posterior lumbar spinal
fusion surgery: a randomized controlled trial. Clinical Neurology and Neurosurgery . 2020;196:105983 . 

27. Juibari HM, Eftekharian HR, HR Arabion. Intravenous magnesium sulfate to deliberate hypotension and bleeding after bi-
maxillary orthognathic surgery; a randomized double-blind controlled trial. Journal of Dentistry . 2016;17(3 Suppl):276 . 

28. Mendonça FT, LMdGMd Queiroz, Guimarães CCR, Xavier ACD. Effects of lidocaine and magnesium sulfate in attenuating
hemodynamic response to tracheal intubation: single-center, prospective, double-blind, randomized study. Revista Brasileira

de Anestesiologia . 2017;67:50–56 . 

29. . Aesthetic Surgery Journal Open Forum . Tranexamic acid in aesthetic facial plastic surgery: a systematic review of evidence,
applications, and outcomes. Oxford University Press US; 2020 . 

30. Cai J, Ribkoff J, Olson S, Raghunathan V, Al-Samkari H, DeLoughery TG, et al. The many roles of tranexamic acid:
an overview of the clinical indications for TXA in medical and surgical patients. European Journal of Haematology .

2020;104(2):79–87 . 
31. Schulz KF, Altman DG, Moher D. CONSORT 2010 statement: updated guidelines for reporting parallel group randomized

trials. Annals of Internal Medicine . 2010;152(11):726–732 . 

32. Fakhr MS, Mozafari M, Rezvanfar K, Amini Z, Amiri K, Hosseini RS, Sarnaz H, Gholami P, Lavasani Z. Investigating the risk
factors for isthmocele development after cesarean section. AJOG Global Reports . 2023 Dec 13:100299 . 

33. Ahmadi MS, Jahanshahi J, Hashemian F, Salimbahrani AR, Haghi N, Khanlarzadeh E. Comparison of tranexamic acid and
dexmedetomidine on bleeding in endoscopic sinus surgery. Iranian Journal of Otorhinolaryngology . 2023;35(126):49–56 . 

34. Morgan PM, Gannon NP. What’s New in Hip Surgery. JBJS . 2023;105(18):1395–1402 . 
35. Modir H, Moshiri E, Naseri N, Faraji F, Almasi-Hashiani A. A randomized parallel design trial of the efficacy and safety

of tranexamic acid, dexmedetomidine and nitroglycerin in controlling intraoperative bleeding and improving surgical field
quality during septorhinoplasty under general anesthesia. Medical Gas Research . 2021;11(4):131–137 . 

36. Fuzi J, Budiono GR, Meller C, Jacobson I. Tranexamic acid in otorhinolaryngology–A contemporary review. World Journal of

Otorhinolaryngology-Head and Neck Surgery . 2021;7(4):328–337 . 
37. Ghorbani J, Arastou S, Naeini AS, Raad N, Galougahi MK, Jahangirifard A, et al. Comparing the effect of oral clonidine

and tranexamic acid on bleeding and surgical field quality during functional endoscopic sinus surgery. Iranian Journal of
Otorhinolaryngology . 2018;30(100):255–260 . 

38. Tugrul S, Dogan R, Senturk E, Kocak I, Sezen S, Bakan M, et al. Effect of the premedication with oral clonidine on surgical
comfort in patients undergoing fess due to advanced nasal polyposis: a randomized double blind clinical trial. American

Journal of Otolaryngology . 2016;37(6):538–543 . 
192

http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0009
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0010
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0011
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0012
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0013
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0014
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0015
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0016
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0017
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0018
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0019
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0020
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0021
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0022
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0023
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0024
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0025
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0026
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0027
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0028
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0029
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0030
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0031
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0032
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0033
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0034
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0035
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0036
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0037
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0038


M.B. Heydari, M. Safdari and B. Hemmatpoor JPRAS Open 41 (2024) 183–193

 

 

 

 

 

 

 

 

4  

 

 

 

39. Mohammadi F, Marashi M, Tavakoli I, Khakbaz O. Effects of oral clonidine premedication on hemodynamic status

in bimaxillary orthognathic surgery: A double-blind randomized clinical trial. Journal of Cranio-Maxillofacial Surgery .

2016;44(4):436–439 . 
40. Puthenveettil N, Rajan S, Kumar L, Nair SG. A comparison of effects of oral premedication with clonidine and metoprolol

on intraoperative hemodynamics and surgical conditions during functional endoscopic sinus surgery. Anesthesia, Essays and
Researches. . 2013;7(3):371–375 . 

41. Wawrzyniak K, Burduk PK, Cywinski JB, Kusza K, Kazmierczak W, editors. International Forum of Allergy & Rhinology . Im-
proved quality of surgical field during endoscopic sinus surgery after clonidine premedication—a pilot study. Wiley Online

Library; 2014 . 

42. Mohseni M, Ebneshahidi A. The effect of oral clonidine premedication on blood loss and the quality of the surgical field
during endoscopic sinus surgery: a placebo-controlled clinical trial. Journal of Anesthesia . 2011;25(4):614–617 . 

43. Alimian M, Mohseni M. The effect of intravenous tranexamic acid on blood loss and surgical field quality during endoscopic
sinus surgery: a placebo-controlled clinical trial. Journal of Clinical Anesthesia . 2011;23(8):611–615 . 

4. Khandelwal K, Sen J. A study of the effect of pre-emptive oral clonidine on intraoperative haemodynamics and surgical field
quality during functional endoscopic sinus surgery under general anaesthesia. Cureus . 2023;15(4):e37918 . 

45. Okuyama K, Inomata S, Toyooka H. The effects of prostaglandin E1 or oral clonidine premedication on blood loss during
paranasal sinus surgery. Canadian Journal of Anesthesia . 2005;52(5):546–547 . 

46. Eftekharian H, Vahedi R, Karagah T, Tabrizi R. Effect of tranexamic acid irrigation on perioperative blood loss dur-

ing orthognathic surgery: a double-blind, randomized controlled clinical trial. Journal of Oral and Maxillofacial Surgery .
2015;73(1):129–133 . 
193

http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0039
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0040
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0041
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0042
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0043
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0044
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0045
http://refhub.elsevier.com/S2352-5878(24)00066-4/sbref0046

	Comparative Study of the Effects of Clonidine and Tranexamic Acid on Intraoperative Bleeding in Rhinoplasty: A Clinical Trial
	Introduction
	Materials And Methods
	Data Analysis

	Results
	Discussion
	Conclusion
	Declaration of competing interest
	Human and animal rights
	Consent for publication
	Availability of data and materials
	Funding
	References


