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Abstract 
Introduction: Maintaining hemodynamic stability during cataract surgery is crucial, particularly in elderly patients or those with 
underlying medical conditions. Melatonin and midazolam are among the medications used for sedation and improving intraoperative 
conditions; however, they may have different effects on hemodynamic parameters. This study aimed to compare the impact of these 
two medications on hemodynamic status before, during, and after cataract surgery. 

Methods: This clinical trial was conducted on 40 patients scheduled for cataract surgery under general anesthesia. Participants were 
randomly assigned to one of two intervention groups; one of which received 0.1 mg/kg of oral melatonin, while the other received 70–
80 µg/kg of intravenous midazolam. Both administrations occurred 1 h before surgery. A Saadat monitor was used to record 
hemodynamic parameters, namely systolic blood pressure (SBP), diastolic blood pressure (DBP), and heart rate (HR), at three intervals: 
30 min before the operation, during the operation, and 6 h after the operation. Statistical analysis was performed in SPSS software 
(version 26), employing a significance threshold of p < 0.05. 

Results: Analysis indicated that hemodynamic parameters, including SBP, DBP, and HR, were comparable between the two groups 
before, during, and after the operation, with no statistically significant intergroup differences (p > 0.05). In contrast, a significant 
intragroup change was observed in the melatonin group regarding HR over time (p = 0.005). 

Conclusion: Although both medications were effective in maintaining hemodynamic stability, melatonin resulted in better stability of 
HR after surgery, compared to midazolam. Therefore, given its fewer side effects and efficacy on regulating HR, melatonin could be 
considered a safer alternative for patients prone to tachycardia in cataract surgery. 
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Introduction 
 

Cataract is a leading cause of visual impairment 
worldwide and in the United States, accounting for 
approximately 51% of blindness cases across the 
globe. Annually, millions of people worldwide 
undergo cataract surgery, a number that increases 
with the aging population (1). Some studies have 
indicated that in the near future, approximately 40 
million people globally, particularly in developing 
countries, will be affected by cataract (2). Currently, 

surgery is the major method for treating and curing 
cataract, where the opaque and clouded lens is 
replaced with a clear artificial lens. Patients with 
risk factors, such as coronary artery disease or 
ischemic heart disease, advanced age, 
atherosclerosis, hypertension, and diabetes, are 
associated with a higher incidence of cardiac 
ischemic events during general anesthesia (3). 
Today, the field of anesthesiology operates to create 
the optimal conditions and minimal impairments 
for performing surgery, which is achieved through a 
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state of deep sleep, adequate analgesia, and muscle 
relaxation (4). 

The main goal of sedation in surgery is to 
ensure that the patient is calm during the injection 
and the procedure (5). Several medications, such 
as propofol and benzodiazepines (midazolam), 
are used for intraoperative sedation; however, 
due to their high effectiveness, they can cause 
poor patient cooperation before surgery (6). Some 
studies have proposed melatonin as a novel agent 
for pre-operative sedation in cataract surgery  
(7-9). Melatonin, also known as N-acetyl-5-
methoxytryptamine, is a neurohormone produced 
by the pineal gland; however, the results of 
numerous studies on this medication are 
controversial. Some studies have found that this 
medication, when used as a pre-anesthetic, 
induces sedation and stabilizes the overall 
physiological state before surgery without causing 
cognitive impairments, such as memory and recall 
deficits (10–12). 

Maintenance of hemodynamic stability during 
surgery, particularly in cataract surgery, is of critical 
importance for several reasons (13). First, the 
population undergoing cataract surgery 
predominantly consists of elderly people, many of 
whom have underlying conditions, such as 
cardiovascular disease, hypertension, or diabetes 
(14). These patients are at a higher risk of blood 
pressure fluctuations and consequent impairments 
in tissue perfusion. Second, although cataract 
surgery is considered a minimally invasive 
procedure, the stress induced by the surgery itself 
and the anesthetic agents can lead to significant 
alterations in hemodynamic parameters (15). 

Sudden changes in blood pressure, especially in 
elderly patients, can have serious consequences. 
Hypertension may lead to bleeding at the surgical 
site, whereas hypotension (a decrease in blood 
pressure) can cause reduced coronary and cerebral 
perfusion, which increases the risk of myocardial 
ischemia and cerebrovascular events, respectively 
(16). Furthermore, fluctuations in heart rate (HR), 
particularly medication-induced bradycardia, may 
lead to dangerous complications in patients with 
pre-existing cardiac conduction disorders (17). 

From a physiological perspective, maintaining 
hemodynamic balance is essential for providing 
adequate oxygen to tissues and the proper removal of 
metabolites. Any disturbance in this balance can lead 
to tissue hypoxia, metabolic acidosis, and impaired 
function of vital organs (15). From a clinical 
standpoint, appropriate hemodynamic stability not 
only enhances intraoperative safety but can also lead 
to faster postoperative recovery, reduced length of 
hospital stay, and increased patient satisfaction. 

Furthermore, reducing hemodynamic fluctuations 
may also decrease postoperative complications, such 
as anesthesia-induced nausea and vomiting.  

All the above-mentioned factors emphasize the 
importance of precise control of hemodynamic 
status during cataract surgery (18).  Given the 
importance of maintaining hemodynamic stability 
and considering that studies on the efficacy of 
melatonin and its comparison with midazolam are 
limited, the present study was conducted with the 
aim of comparing the effect of melatonin and 
midazolam on the hemodynamic status of patients 
before, during, and after cataract surgery under 
general anesthesia. 

 

Methods 
 

This study was approved by the esteemed 
Research and Technology Deputy of Birjand 
University of Medical Sciences (ethical code: 
IR.BUMS.REC.1400.324) and registered in the 
Iranian Registry of Clinical Trials (code: 
IRCT20190618043934N15). This randomized 
controlled clinical trial was conducted from 2021 to 
2022 on 40 patients who were candidates for 
cataract surgery under general anesthesia at the 
operating room of the Razi Hospital in Birjand, Iran.   

The inclusion criteria were classification as 
American Society of Anesthesiologists class 1 or 2 
and provision of informed consent to participate. 
The exclusion criteria consisted of drug addiction, 
non-cooperation with the study executor, heart 
failure, uncontrolled hypertension, anticoagulant, 
antiepileptic, immunosuppressive medication use, 
history of hepatic or renal disease, confusion, 
dementia, incapacity to communicate verbally, long-
term narcotic use, barbiturate or antipsychotic 
medication treatments, allergies, and a body mass 
index below 18.5 or above 30. 

The sample size was calculated based on the 
study performed by Patel et al. (2015) with 95% 
confidence and 80% power, resulting in 17 
participants per group. Accounting for a potential 
20% dropout rate, a total of 20 participants per 
group were considered. 
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A convenience sampling method was employed 
to select patients who met the inclusion criteria. 
Subsequently, the patients were randomly allocated 
into two groups using simple randomization via the 
Random Allocation software (Figure 1). The first 
group received a melatonin tablet (0.1 mg/kg 

melatonin, manufactured by Razak Iran Company) 
1 h before the surgery, while the second group 
received midazolam (at a dose of 70 µg/kg to 80 
µg/kg intravenously) 1 h before the surgery. The 
patients were unaware of their group assignment 
(the patients were blinded).

 

 
Figure 1. Flow chart of the study 

 
Demographic information, including age, 

gender, educational level, place of residence, and 
the hemodynamic status of the patients before, 
during, and after the surgery, was recorded from the 
Saadat monitoring device by the study executor. 

All patients underwent anesthesia induction 
with fentanyl (1 µg/kg), propofol (2 mg/kg), and 
atracurium (0.5 mg/kg). The surgical procedure for 
all patients was performed by a single surgeon. One 
hour before the surgery, the melatonin group 
received the melatonin tablet orally, and the 
midazolam group received the medication 
intravenously according to their body weight. 
Subsequently, the hemodynamic status of the 
patients (systolic blood pressure [SBP], diastolic 
blood pressure [DBP], and HR) was measured in 
both groups at 30 min before the surgery, during the 

surgery, and 6 h after the surgery. Both the patients 
and the researcher (assessor) were unaware of the 
group assignment and the administered medication 
(the study was double-blind). 

Informed consent was obtained from all patients 
participating in the study. The hemodynamic 
assessment (SBP, DBP, and HR) of the patients 
before the surgery, during the surgery, and 6 h after 
the surgery was measured in both groups by the 
assessor and recorded on an anonymous checklist, 
which was designed based on the study objectives, 
by the study assessor. 

After collection, the data were entered into SPSS 
software (version 26). Descriptive data were 
reported using mean and standard deviation, and 
relative frequency. For data analysis across the 
different groups, if the data had a normal 
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distribution, an independent t-test and a paired t-
test were used. If the data did not have a normal 
distribution, the Mann-Whitney U test, Chi-square 
test, or Fisher's exact test was employed at a 
significance level of α ≥ 0.05. 

 

Results 
 

Distribution of gender, education level, place of 
residence, and the mean age of the patients 
showed no significant difference between the two 

groups (p > 0.05) (table 1). 

The mean SBP showed no significant difference 
between the midazolam and melatonin groups at 
the following time points: 30 min before surgery  
(p = 0.738), during surgery (p = 0.799), and 6 h after 
surgery (p = 0.174). Furthermore, within each 
group, the mean SBP did not show a significant 
difference across the different time points in either 
the midazolam group (p = 0.948) or the melatonin 
group (p = 0.161) (table 2). 

Table 1. Comparison of frequency distribution of gender, place of residence, and education level between the 
two midazolam and melatonin groups 

Parameter Status 
Midazolam 

N (%) 
Melatonin 

N (%) 
Chi-square test results 

Gender 
Male 10 (50) 11 (55) p = 1.000 

Female 10 (50) 9 (45)  

Place of Residence 
City 18 (90) 18 (90) p = 1.000 

Village 2 (10) 2 (10)  

Education Level 
Illiterate and Primary 12 (60) 9 (45)  

Middle School 4 (20) 5 (25) p = 0.702 
High School and Diploma 4 (20) 6 (30)  

Age (Mean ± SD) 61.5 ±9.4 63.5±12.3 p = 0.743 

 
Table 2. Comparison of mean systolic blood pressure in the two studied groups at different times 

Systolic blood pressure  
Midazolam Melatonin 

Mann-Whitney U Test Results Mean ± SD Mean ± SD 
Median (Q1 – Q3) Median (Q1 – Q3) 

30 minutes before surgery 
126 ± 16.02 

127.5 (110 – 133) 
128 ± 16.12 

128.5 (111.25 – 138.25) 
p = 0.738 

During surgery 
126.5 ± 18.45 

125 (115 – 139.5) 
121.15 ± 30.37 

120 (112.75 – 140) 
p = 0.799 

Six hours after surgery 
123.62 ± 9.26 

125 (115 – 130) 
119.9 ± 9.13 

117.5 (112.75 – 127.25) 
p = 0.174 

Friedman test results p = 0.948 p = 0.161  

 

The mean DBP showed no significant difference 
between the midazolam and melatonin groups at 30 
min before surgery (p = 0.718), during surgery (p = 
0.157), and 6 h after surgery (p = 0.157). 

Furthermore, no significant differences were 
observed in the mean DBP across different time 
points within the midazolam group (p = 0.163) or 
the melatonin group (p = 0.642) (table 3). 

 
Table 3. Comparison of mean diastolic blood pressure in the two studied groups at different times 

Diastolic blood pressure 
Midazolam Melatonin  

Mann-Whitney 
U Test Results 

Mean ± SD  
Median (Q1 – Q3) 

Mean ± SD  
Median (Q1 – Q3) 

30 minutes before surgery 
77.95 ± 8.68  

77 (70 – 83.75) 
76.2 ± 5.74  

77.5 (70 – 80) 
p = 0.718 

During surgery 
81.1 ± 8.17  

80 (75.5 – 86.5) 
78.2 ± 13.4  

76.5 (70.75 – 83.75) 
p = 0.157 

Six hours after surgery 
76.45 ± 7.41  

75 (70.5 – 80.75) 
76 ± 7.01  

76.5 (70.75 – 83.75) 
p = 0.157 

Friedman test results p = 0.163 p = 0.642  

 

It should be noted that due to the non-normal 
distribution of some variables, the non-parametric 
Mann-Whitney U test was employed. The mean HR 
was not significantly different between the 
midazolam and melatonin groups at the following 

time points: 3o min before surgery  
(p = 0.157), during surgery (p = 0.157), and 6 h after 
surgery (p = 0.081). Furthermore, within the 
midazolam group, the mean HR did not differ 
significantly across the various time points (p = 
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0.186). However, within the melatonin group, the 
mean HR did show a statistically significant difference 

across the different time points (p = 0.005) (table 4). 

 

Table 4. Comparison of average heart rate in the two studied groups at different times 

Heart rate 
Midazolam Melatonin 

Mann-Whitney Test Results Mean ± SD 
Median (Q1 – Q3) 

Mean ± SD 
Median (Q1 – Q3) 

30 minutes before surgery 
77.1 ± 6.46 

76.5 (71.25 – 80.75) 
70.2 ± 17.69* 

72.5 (68 – 82.75) 
p = 0.157 

During surgery 
77.5 ± 9.59 

79 (68.25 – 85.75) 
73 ± 10.3** 

74.5 (62.75 – 79.75) 
p = 0.157 

6 hours after surgery 
74.65 ± 10.47 

75 (67.75 – 84.5) 
68.65 ± 10.7 

68.5 (58.25 – 75.75) 
p = 0.081 

Friedman test results p = 0.186 p = 0.005  

*Significant difference with 6 h after surgery (p = 0.043)  
**Significant difference with 6 h after surgery (p = 0.008) 

 

Discussion 
 

According to the findings, the melatonin and 
midazolam groups did not differ significantly in 
terms of age, gender, place of residence, or 
educational attainment (p > 0.05). A more reliable 
comparison of the pharmacological effects was 
made possible by the homogeneity of the groups. No 
significant difference was observed between the 
midazolam and melatonin groups in terms of the 
mean SBP 30 min before surgery, throughout 
surgery, and 6 h after the surgery. Additionally, the 
mean systolic and DBPs of the melatonin and 
midazolam groups did not differ significantly at 
different time points. Consistent with the current 
investigation, a study performed by Fassoulaki et al. 
found no significant difference in mean systolic and 
DBP between the melatonin and midazolam groups 
(19).  Their study also revealed a significant drop in 
HR among melatonin users after surgery (p = 
0.005), suggesting another potential advantage for 
maintaining stable hemodynamics. This finding on 
blood pressure alignment was supported by 
Haddadi et al., who also reported no significant 
intergroup differences in systolic and diastolic 
measures (20). 

The findings suggested no significant differences 
between the impacts of the two medications on 
systolic or DBP across all perioperative stages (p > 
0.05). This observation was consistent with those of 
a previous study carried out by Pechanova et al., 
demonstrating that melatonin does not exert a 
significant effect on blood pressure during cataract 
surgery (21). 

With respect to HR, intergroup analysis showed 
no significant discrepancy at any measured interval 
(p > 0.05). However, a significant alteration in HR 
was observed within the melatonin group itself (p = 
0.005), pointing to its potential modulatory 
influence. This finding was partially corroborated 

by a study performed by Kadhim Alkidsawi et al., 
which indicated that melatonin administration 
results in reduced HR fluctuations (22). 

No significant difference in mean HR was 
observed between the midazolam and melatonin 
groups at any measured interval (30 minutes 
before the operation, during the operation, and 6 
h after the operation). However, a significant 
variation in HR across these time points was found 
within the melatonin group, but not within the 
midazolam group. 

This finding contrasts with those of a study 
conducted by Marzban et al., which reported a 
more pronounced reduction in HR with 
midazolam (23). This discrepancy may be 
attributed to differences in the timing of 
assessments and the dosage of melatonin (6 mg) 
used. However, results of the present study are 
consistent with those of a study performed by 
Haddadi et al. (20), Ismail et al., and Mowafi et al. 
(8, 24), all of whom found no significant 
intergroup difference in mean HR. 

A notable point in this study was the greater 
stability of hemodynamic parameters in the 
melatonin group. Although no statistically 
significant difference in blood pressure was 
observed between the two groups, the trend of 
changes appeared more stable in the melatonin 
group. This finding could be important given that 
the patients undergoing cataract surgery are 
predominantly elderly, and hemodynamic 
fluctuations pose an increased risk for this high-risk 
group. A study performed by Baker et al. also 
demonstrated that melatonin causes fewer changes 
in mean arterial blood pressure (25). 

Limitations of this study included convenience 
sampling, a relatively small sample size, and its 
single-center nature due to executive obstacles and 
practical constraints. Furthermore, the patient 
follow-up period was limited to 6 h post-operation, 
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which may not be sufficient for a complete 
assessment of the effects of medications. 

 

Conclusions 
 

An examination of hemodynamic parameters 
before, during, and after surgery revealed that none 
of the aforementioned medications had any adverse 
effects on the vital signs of patients, and no serious 
hemodynamic instability requiring immediate 
medical intervention was observed. 

Results of the present study indicated that 
melatonin may provide a more stable hemodynamic 
profile, compared to midazolam, as evidenced by a 
significant within-group reduction in HR variability. 
However, the absence of statistically significant 
intergroup differences precludes definitive claims 
of superiority. Confirming these outcomes requires 
further studies with expanded cohorts and 
extended follow-up. 
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