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 The purpose of this study was to compare the effectiveness and side effects of diazepam 

and midazolam administration for conscious sedation in subjects who undergoing cataract surgery. 

A total of 79 patients undergoing cataract surgery under topical anesthesia with conscious 

sedation were prospectively reviewed. Our subjects were randomly divided to two groups. The first group 
comprised of 38 cases receiving 0.05 mg/kg diazepam slow intravenously (diazepam group) and the 
second group comprised of 41 cases receiving 0.01 mg/kg midazolam intravenously (midazolam group). 
Intraoperative variables such as systolic and diastolic arterial pressure, heart rate, respiratory rate and 
blood oxygen saturation were recorded immediately before sedation, 5, 10 and 15 minutes after diazepam 
or midazolam administration. All patients were contacted 24 hours after the operation for any early 
postoperative complications. 

 The variability of systolic and diastolic blood pressure at 5, 10 and 15 minutes after sedation 

were statistically significantly higher in midazolam group compared to diazepam group. Six patients 
developed episodes of apnea during operation, two patients in diazepam and four patients in midazolam 
group. The surgeons’ satisfaction was more in diazepam group but not statistically significant. Need for 
additional dose of benzodiazepine was more in the midazolam group. Drowsiness and functional 
impairment during 24 hours after surgery were not significantly different between the two groups. 

Diazepam produces better perioperative hemodynamic profile, level of sedation and 

surgeon’s satisfaction and less occurrence of apnea compared to midazolam group in patients who 
underwent cataract surgery. 
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ataract surgery is usually carried out using topical 

anesthesia under conscious sedation in many centers. 

Topical anesthesia accompanying conscious sedation 

prefer to regional or general anesthesia especially in elderly 

patients [1]. Length of hospital stay and postoperative events 

such as nausea and vomiting are reduced with conscious 

sedation compared to general anesthesia in patients 

undergoing cataract surgery [2]. This procedure is usually 

performed on octogenarian subjects and many of these 

patients have systemic illnesses [3]. Half of these subjects 

have hypertension [4]. Currently anesthesiologists frequently 

administer a combination of an opioid such as fentanyl and 

one benzodiazepine such as midazolam during cataract 

surgery. Because of reduced systemic functional reserve in 

elderly patients, drug interaction and synergic effect of 

opioid and benzodiazepine may exhibit hemodynamic 

disturbance, respiratory depression and delayed recovery 

after conscious sedation [5]. Midazolam introduced in the 

mid 1980s gained popularity because of excellent 

anterograde amnesia, shorter elimination half-life and faster 

recovery and reduced risk of venous phlebitis [6]. However, 

shortly after midazolam introduction, its safety in conscious 

sedation especially in elderly subjects was seriously 

questioned because of relative overdose [7]. Both diazepam 

and midazolam led to respiratory depression especially when 

combined with an opioid [8]. However, it was shown that an 

equipotent dose of these agents during conscious sedation 

does not cause equivalent respiratory depression [9]. The 

purpose of this study was to compare the effectiveness and 

side effects of diazepam and midazolam in combination with 

fentanyl in subjects who undergoing cataract surgery with 

conscious sedation. 

Methods 
A total of 79 patients aged 42-86 years undergoing cataract 

surgery under topical anesthesia with conscious sedation in 

Farabi eye hospital between October 2018 and December 

2018 were prospectively reviewed. This study was approved 

by the hospital ethics committee and informed consents were 

obtained from all of our patients. Patients with significant 
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heart, renal, liver disease, allergy to opioid and 

benzodiazepine, subjects receiving psychotropic agents and 

those with impaired mental function were excluded from this 

study. Demographic variables and surgical characteristics of 

our patients were recorded. All patients received no 

premedication. Patients were randomized to two groups by 

use of computer-generated randomization table. All patients 

were monitored with automatic blood pressure cuff, 

electrocardiogram and pulse oximeter during operation. 

Supplemental oxygen 5 liter/minute by face mask was 

administered during the procedure. Our subjects received 

1µg/Kg fentanyl intravenously and were randomly divided 

to two groups. The first group comprised of 38 cases 

receiving 0.05 mg/kg diazepam slow intravenously 

(diazepam group) and the second group comprised of 41 

cases receiving 0.01 mg/kg midazolam intravenously 

(midazolam group) over three minutes prior to topical 

anesthesia. The sedative end-point in our subjects was 

defined when the patients were calm, relaxed and satisfied 

during surgical proceeding. The investigator and patients 

were unaware of which benzodiazepine was administered in 

patients. The syringes of benzodiazepine were prepared by a 

nurse of anesthesia not involved in this study. In patients 

who needed additional dose of benzodiazepine, the 

anesthesiologist administered 25 percent of the initial dose 

to maintain the desired level of sedation during operation. 

Patients received other medications such as antihypertensive 

agents till morning of the procedure. All patients evaluated 

before operation based on cognitive skills and excluded 

subjects with dementia. The state of consciousness was 

scored by use of the standard observer's assessment of 

alertness and sedation (OAAS) scale [10]. This scale ranges 

from 1 (unresponsive) to 5 (fully awake) and we considered 

target level 3 for all subjects in our study. Intraoperative 

variables such as systolic and diastolic arterial pressure, 

heart rate, respiratory rate and blood oxygen saturation were 

recorded immediately before sedation, 5, 10 and 15 minutes 

after diazepam or midazolam administration and in the 

recovery unit in both groups. Blood pressure was measured 

in the supine position intraoperatively and in the recovery 

room. All patients underwent cataract surgery with 

phacoemulsification technique under topical anesthesia and 

conscious sedation. In this study we considered a patient as 

apnoeic if no breathing was observed for a period longer 

than 15 second. If saturation of oxygen decreased to less 

than 85% by pulse oximetry, the anesthesiologist managed 

hypoxemia by verbal and tactile stimulation and airway 

maneuvers such as administration of supplemental oxygen 

and chin lift or jaw thrust. Patients were discharged from 

recovery unit if fully awake, hemodynamically stable and 

had clinically adequate ventilation and oxygenation. All 

patients were contacted 24 hours after the operation and 

complaints of postoperative complications such as 

drowsiness, physical and cognitive impairment were 

recorded. Data are presented as means± SEM. Subjective 

measures were evaluated by chi-square analysis. Blood 

pressure and oxygen saturation were analyzed with repeated 

measures analysis of variance. P< 0.05 was considered 

statistically significant. 

Results 
The mean age was 67.5±10 and 66.9±12 years in diazepam 

and midazolam groups respectively. Both groups as regards 

gender, weight and ASA class were not statistically 

significantly different (Table 1). The systolic and diastolic 

blood pressure, heart rate and saturation of oxygen level 

measured preoperatively were not statistically significantly 

different between two groups. The prevalence of co-exiting 

disease between two groups was not statistically significant 

(Table 1). The variability of systolic and diastolic blood 

pressure at 5, 10 and 15 minutes after sedation were 

statistically significantly higher in midazolam group 

compared to diazepam group (Figure 1-2). Six patients 

developed episodes of apnea during operation, two patients 

in diazepam and four patients in midazolam group. The level 

of sedation of patients during operation was less in diazepam 

group compared to another group. Moreover, the surgeon’s 

satisfaction five minutes after diazepam or midazolam 

administration was more in diazepam group but not 

statistically significant. Need for additional dose of 

benzodiazepine was more in the midazolam group. The level 

of sedation 30 minutes after benzodiazepine administration 

and in the recovery room was not statistically different 

between two groups. Nausea and vomiting were not 

statistically significant between two groups. Drowsiness and 

functional impairment during 24 hours after surgery were 

not significantly different between the two groups. Mild 

tenderness at the injection site at 24 hours postoperative 

assessment was identified in one subject in diazepam group 

as against two subjects in the midazolam group (Table 2). 

 

Figure 1- Comparison of systolic blood pressure in diazepam and midazolam groups 
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Figure 2- Comparison of diastolic blood pressure in diazepam and midazolam groups 
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Table 1- Comparison of preoperative characteristics between diazepam and midazolam groups. 

Table 2- Comparison of intraoperative and postoperative characteristics between diazepam and midazolam groups 

 

Discussion 

Cataract surgery is a worldwide surgical procedure that is 

commonly performed and most of the patients are elderly. 

Performing cataract surgery with topical anesthesia alone 

causes pain and discomfort in more than 30% subjects [11]. 

We can decrease pain and discomfort of patients with 

administration of sedation agents [12]. Sedation agents were 

used in order to provide analgesia, anxiolytic effects, 

patients comfort and hemodynamic stability. The ideal 

agents for cataract surgery usually performed as outpatient 

procedure should have a rapid onset of action, short time 

duration of action and provide optimal relaxation. Diazepam 



Sanatkar et al. 

84 http://aacc.tums.ac.ir  Archives of Anesthesiology and Critical Care (Summer 2019); 5(3): 81-85 

has a sedative, anxiolytic and anticonvulsant effects and acts 

through GABA-A receptors that induces central nervous 

system depression [13]. Early in the clinical practice of 

midazolam administration it was believed that this agent had 

effect twice as potent as diazepam [14]. Based on this 

finding midazolam distributed only as 5 mg/mL in clinical 

practice and represented a potential overdose.  

Some previous studies have shown that midazolam has 

similar or shorter recovery than diazepam [15-16], but other 

studies have not [17]. Chung et al. assessed patients by tests 

requiring mental concentration and found that the early 

recovery was significantly quicker following diazepam than 

midazolam [18]. The rapid phase of disappearance of an 

agent related to distribution and the slow phase due to 

biotransformation of agent. The volumes of distribution of 

diazepam and midazolam are similar because both agents are 

equivalently lipophilic, then duration of action and initial 

recovery of both agents is similar [19]. Moreover, the 

volume of distribution is increased in female and obese 

patients. Zakko et al. exhibited that midazolam requirements 

were lower in men than in women [9]. Also, Masuda et al. 

found that loss of consciousness was more in male than 

female after midazolam administration and recall of pain 

was more common in female patients [20]. In octogenarian 

subjects volume of distribution of midazolam decreases and 

pharmacokinetics of this agent is influenced by age and 

elimination half life prolonged more than twofold compared 

to young patients that leads to reduced metabolic clearance 

[21].  

Previous studies showed that midazolam/diazepam 

potency ratio was 3.4 [9] to 5 times [22]. Administration of 

both diazepam and midazolam intravenously in equipotent 

doses in volunteers depress ventilation similarly because of 

depression of the central respiratory drive [23]. Bell et al. 

showed that depression of minute ventilation after 

administration of diazepam and midazolam in equipotent 

odes was similar [24]. In other studies that evaluated the 

effect of diazepam and midazolam on PaCO2 and arterial 

blood gases, revealed no difference between two agents 

during conscious sedation [25]. It was found that injection of 

low dose of midazolam in conscious sedation does not affect 

ventilator response to CO2, therefore, in practical medicine 

respiratory depression with low dose of midazolam does not 

occur [26].  

Zakko et al. identified that end-tidal CO2 was significantly 

higher from 5 to 45 minutes after midazolam than at a 

similar time after diazepam administration and showed that 

midazolam depressed ventilator drives more than diazepam 

[9]. However, this study showed that end-tidal CO2 60 to 70 

minutes after diazepam administration was more than 

midazolam in similar time related to longer duration of 

action of diazepam. These findings support the importance 

of oxygenation monitoring in recovery unit in patients who 

received diazepam for sedation during operation [27]. 

Chung et al. suggested that oxygen saturation was never 

significantly decreased in patients who received diazepam 

and midazolam for conscious sedation during operation [18]. 

However, some studies identified that both diazepam and 

midazolam significantly decreased oxygen saturation and 

provided that the incidence and severity of hypoxemia were 

similar between two agents [9, 20, 24]. Moreover, the 

incidence of hypoxemia during operation in subjects who 

underwent conscious sedation with diazepam or midazolam 

was markedly reduced by administration of low flow of 

oxygen via nasal cannula [28-33]. The episode of apnea in 

our study was seen in 2 cases in diazepam and in 4 cases in 

midazolam group and was not statistically significant.  

Chung et al. compared the degree of sedation in subjects 

who received diazepam and midazolam and showed 

significant difference between two agents at 5 and 10 

minutes after administration. they revealed that patients who 

received midazolam were drowsier than those who received 

diazepam. However, at the end of operation or 30 minutes 

after procedure no differences in sedation were noted 

between two agents. He evaluated the psychomotor function 

of patients who received diazepam and midazolam by digit 

symbol substitution test (DSST) that is sensitive to central 

nervous system disruption and revealed that the performance 

returned to baseline at 60 minutes after diazepam 

administration and was significantly improved over baseline 

at 120 minutes, but deterioration persisted at 90 minutes 

after midazolam administration and returned to baseline at 

180 minutes. Also they compared the sensory motor 

performance, a critical determinant of recovery between 

patients who received diazepam and midazolam and did not 

show any significant difference at any of the time during and 

after operation [18, 34]. In our study the level of sedation 

and surgeon’s satisfaction was better in diazepam group 

compared to midazolam group. Moreover, the functional 

impairment during 24 hours after operation was not different 

between two groups. One of the major advantages of 

midazolam compared to diazepam is lower incidence of 

venous irritation due to thrombophelebitis. It was shown that 

venous sequelae occurred with similar frequency in patients 

who received diazepam versus midazolam for conscious 

sedation [18, 35]. In this study the tenderness at the site of 

injection was not statistically significant between two groups 

postoperatively. 

Conclusion 

Our study identify that equipotent doses of both diazepam 

and midazolam are effective for conscious sedation of 

patients who underwent cataract surgery. Diazepam 

produces better perioperative hemodynamic profile and less 

occurrence of apnea and decrease of oxygen saturation in 

patients who underwent cataract surgery compared to 

midazolam group. Diazepam produces better sedation and 

surgeon’s satisfaction during operation compared to 

midazolam. 

Acknowledgement 

We thank Jeyran Zebardast and Ensiyeh Shakarami for data 

collection and statistical analysis of this study. 

 

References 

1. Yap YC, Woo WW, Kathirgamanathan T, Kosmin A, Faye B, 

Kodati S. Variation of blood pressure during topical 

phacoemulsification. Eye (Lond). 2009; 23(2):416-20. 
2. Sajedi P, Nejad MS, Montazeri K, Baloochestani E. Comparing the 

preventive effect of 2 percent topical lidocaine and intravenous 

atropine on oculocardiac reflex in ophthalmological surgeries under 
general anesthesia. Int J Prev Med. 2013; 4(11):1258-65. 

3. Sharwood PL, Thomas D, Roberts TV. Adverse medical events 

associated with cataract surgery performed under topical 
anaesthesia. Clin Exp Ophthalmol. 2008; 36(9):842-6. 

4. Sabanayagam C, Wang JJ, Mitchell P, Tan AG, Tai ES, Aung T, 

Saw SM, Wong TY. Metabolic syndrome components and age-



Diazepam and Midazolam Administration for Conscious Sedation in Cataract Surgery 

Archives of Anesthesiology and Critical Care (Summer 2019); 5(3): 81-85 http://aacc.tums.ac.ir 85 

related cataract: the Singapore Malay eye study. Invest Ophthalmol 

Vis Sci. 2011; 52(5):2397-404. 
5. Fabian LW, Krechel SW. Aging and intravenous anesthetics. In: 

Anesthesia and the Geriatric Patient. Krechel SW (Ed.). Orlando 

Grune & Stratton, 1984:115-26.   
6. Reves JG, Fragen R J, Vinik R, Greenblatt DJ. Midazolam: 

pharmacology and uses. Anesthesiology 1985; 62: 310-24. 

7.  U.S. is asked to sharply limit use of sedative. The New York 
Times, February 14, 1988, section I, p. 37. 

8. Gross JB, Blouin RT, Zandsberg S, Conard PF, Häussler J. Effect 

of flumazenil on ventilatory drive during sedation with midazolam 
and alfentanil. Anesthesiology. 1996; 85(4):713-20. 

9. Zakko SF, Seifert HA, Gross JB. A comparison of midazolam and 

diazepam for conscious sedation during colonoscopy in a 
prospective double-blind study. Gastrointest Endosc. 1999; 

49(6):684-9. 

10. Chernik DA, Gillings D, Laine H, Hendler J, Silver JM, Davidson 
AB, Schwam EM, Siegel JL. Validity and reliability of the 

Observer's Assessment of Alertness/Sedation Scale: study with 

intravenous midazolam. J Clin Psychopharmacol. 1990; 10(4):244-
51. 

11. Pham DT, Castello R. [Topical anaesthesia in cataract surgery]. 

Klin Monbl Augenheilkd. 2010; 227(8):605-10. 

12. Ho AL, Zakrzewski PA, Braga-Mele R. The effect of combined 

topical-intracameral anaesthesia on neuroleptic requirements during 

cataract surgery. Can J Ophthalmol. 2010; 45(1):52-7. 
13. Altamura AC, Moliterno D, Paletta S, Maffini M, Mauri MC, 

Bareggi S. Understanding the pharmacokinetics of anxiolytic drugs. 

Expert Opin Drug Metab Toxicol. 2013; 9(4):423-40. 
14. Lewis BS, Shlien RD, Wayne JD, Knight RJ, Aldoroty RA. 

Diazepam versus midazolam (versed) in outpatient colonoscopy: a 

double-blind randomized study. Gastrointest Endosc. 1989; 
35(1):33-6. 

15. Whitwam JG, Al-Khudhairi D, McCloy RF. Comparison of 
midazolam and diazepam in doses of comparable potency during 

gastroscopy. Br J Anaesth. 1983; 55(8):773-7. 

16. Cole SG, Brozinsky S, Isenberg JI. Midazolam, a new more potent 
benzodiazepine, compared with diazepam: a randomized, double-

blind study of preendoscopic sedatives. Gastrointest Endosc. 1983; 

29(3):219-22. 
17. Magni VC, Frost RA, Leung JW, Cotton PB. A randomized 

comparison of midazolam and diazepam for sedation in upper 

gastrointestinal endoscopy. Br J Anaesth. 1983; 55(11):1095-101. 
18. Chung F, Cheng DC, Seyone C, Dyck BJ. A randomized 

comparison of midazolam and diazepam injectable emulsion in 

cataract surgery. Can J Anaesth. 1990; 37(5):528-33. 
19. Greenblatt DJ, Abernethy DR, Locniskar A, Harmatz JS, Limjuco 

RA, Shader RI. Effect of age, gender, and obesity on midazolam 

kinetics. Anesthesiology. 1984; 61(1):27-35. 
20. Macken E, Gevers AM, Hendrickx A, Rutgeerts P. Midazolam 

versus diazepam in lipid emulsion as conscious sedation for 

colonoscopy with or without reversal of sedation with flumazenil. 
Gastrointest Endosc. 1998; 47(1):57-61. 

21. Alexander CM, Teller LE, Gross JB. Principles of pulse oximetry: 

theoretical and practical considerations. Anesth Analg. 1989; 
68(3):368-76. 

22. Buhrer M, Maitre PO, Crevoisier C, Hung O, Stanski DR. 

Comparative pharmacodynamics of midazolam and diazepam. 
Anesthesiology. 1988; 69: A642.  

23. Forster A, Gardaz JP, Suter PM, Gemperle M. Respiratory 

depression by midazolam and diazepam. Anesthesiology. 1980; 
53(6):494-7. 

24. Bell GD, Morden A, Coady T, Lee J, Logan RF. A comparison of 

diazepam and midazolam as endoscopy premedication assessing 
changes in ventilation and oxygen saturation. Br J Clin Pharmacol. 

1988; 26(5):595-600. 

25. Eriksson I, Berggren L. Effects of repeated doses of 
benzodiazepines on arterial blood gases and transcutaneous PO2. 

Acta Anaesthesiol Scand. 1987; 31(5):357-61. 

26.  Power SJ, Morgan M, Chakrabarti MK. Carbon dioxide response 
curve following midazolam and diazepam. Br J Anaesth. 1983; 55: 

837-41. 

27. Gross JB, Bailey, PL, Caplan RA, Connis RT, Cote´ CJ, Davis FG, 
et al. Practice guidelines for sedation and analgesia by non-

anesthesiologists: a report by the American Society of 

Anesthesiologists Task Force on Sedation and Analgesia by Non-
Anesthesiologists. Anesthesiology. 1996; 84:459-71. 

28. Gross JB, Long WB. Nasal oxygen alleviates hypoxemia in 

colonoscopy patients sedated with midazolam and meperidine. 

Gastrointest Endosc. 1990; 36(1):26-9. 

29. Sanatkar M, Sadeghi M, Esmaeili N, Sadrossadat H, Shoroughi M, 

Ghazizadeh S, Khoshraftar E, Pour Anvari H, Alipour N. The 
hemodynamic effects of spinal block with low dose of bupivacaine 

and sufentanil in patients with low myocardial ejection fraction. 

Acta Med Iran. 2013; 51(7):438-43. 
30. Espahbodi E, Sanatkar M, Sadrossadat H, Darabi Vafsi ME, 

Azarshahin M, Shoroughi M. Ketamine or atropine: which one 

better prevents oculocardiac reflex during eye surgery? A 
prospective randomized clinical trial. Acta Med Iran. 2015; 

53(3):158-61. 
31. Moezi L, Shafaroodi H, Sarkar S, Emami-Razavi SH, Sanatkar M, 

Mirazi N, Dehpour AR. Involvement of nitrergic and opioidergic 

systems in the hypothermia induced by cholestasis in rats. 
Pathophysiology. 2006; 13(4):227-32. 

32. Bakhshaei MH1, Manuchehrian N, Khoshraftar E, Mohamadipour-

Anvary H, Sanatkarfar M. Analgesic effects of intrathecal 
sufentanil added to lidocaine 5% in elective cesarean section. Acta 

Med Iran. 2010; 48(6):380-4. 

32. Sebghatollahi V, Tabesh E, Gholamrezaei A, Zandi AR, Minakari 
M, Shavakhi A. Premedication with benzodiazepines for upper 

gastrointestinal endoscopy: Comparison between oral midazolam 

and sublingual alprazolam. J Res Med Sci. 2017; 22:133. 28.  
33. Jeon S, Lee HJ, Do W, Kim HK, Kwon JY, Hwang BY, et al. 

Randomized controlled trial assessing the effectiveness of 

midazolam premedication as an anxiolytic, analgesic, sedative, and 
hemodynamic stabilizer. Medicine (Baltimore). 2018; 

97(35):e12187. 

34. Teixeira AL, Ramos PS, Samora M, Sabino-Carvalho JL, Ricardo 
DR, Colombari E, et al. GABAergic contribution to the muscle 

mechanoreflex-mediated heart rate responses at the onset of 

exercise in humans. Am J Physiol Heart Circ Physiol. 2018; 
314(4):H716-H723. 27. 

 


