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ABSTRACT 

Background: Spinal anesthesia is the most popular form of regional anesthesia used for Cesarean delivery. 
Like all surgical patients, obstetric patients also feel operative stress and anxiety. The pharmacological 
sedation in spinal anesthesia is not commonly applied. 

Objectives: This work aimed to determine the effect of premedication with midazolam on preoperative 
maternal anxiety, neonatal outcome regarding respiratory depressant effect and muscle tone, and also 
postoperative satisfaction of parturients scheduled for elective cesarean delivery under spinal anesthesia. 

Patients and Methods: After approval of Institutional ethical committee and obtaining written informed 
consent from eligible parturient women, 80 full term pregnant patients aged between 18 and 40 years were 
classified according to American Society of Anesthesiologist I and II and scheduled for elective cesarean 
section. The study was conducted in the Obstetrics Department of Al-Azhar University Hospitals (Al-
Hussein and Bab-Al-Shaarya), from December 2018 till June 2019 . 

Results: Midazolam intravenously at a dose of 0.035 mg/kg before spinal anesthesia for patients undergoing 
cesarean section were effective in relieving maternal anxiety with no adverse effect on neonates or maternal 
hemodynamic instability. 

Conclusion: Preoperative sedation 30 mins pre anesthetichally was found to be associated with improved 
preoperative anxiety, postoperative satisfaction, and maternal hemodynamics in parturients scheduled for 
elective cesarean delivery. 
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INTRODUCTION 

     The worldwide number of cesarean 
sections has increased (Martin et al., 
2010), and the safety of the mother and 
child is important to select the method of 
anesthesia and its administration carefully 
(Zhou et al., 2018). 

     Spinal anesthesia used for Cesarean 
delivery due to its benefits of simplicity, 
low airway complications, facilitation for 

postoperative analgesia, decreased blood 
loss, less neonatal exposure to potentially 
depressant drugs, and conscious mother at 
the birth time that creates effective 
maternal-infant bonding (Sakata et al., 
2017). 

     Stress intensity is influenced by 
numerous factors such as previous pain 
experiences, education, culture, 
expectations, environmental factors and 
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support from care givers (Carroll et al., 
2012). Some drawbacks are linked with 
regional anesthesia techniques: pain at the 
puncture site, fear of needles and recall of 
the procedure (Patki and Shelgaonkar, 
2011). 

     Stress response leads to release of 
catecholamines and other vasopressors. At 
full term, uterine vasculature is maximally 
dilated, but still responds to these 
vasopressors causing uterine 
vasoconstriction and decrease the uterine 
and placental blood flow which adversely 
affect the neonates (Amin et al., 2011). 
Therefore, the prevention from maternal 
stress is potentially important. This can be 
prevented by giving patients detailed 
information about their operation and with 
preoperative pharmacological medications 
(Senel and Morgan, 2014). 

     Midazolam is a highly efficient 
preoperative sedative and anxiolytic with 
antegrade amnesia properties (Griffin et 
al., 2013). 

     This work was aiming to determine the 
effect of premedication with midazolam 
on preoperative maternal anxiety, neonatal 
outcome regarding respiratory depressant 
effect and muscle tone and also 
postoperative satisfaction of parturients 
scheduled for elective cesarean delivery 
under spinal anesthesia. 

PATIENTS AND METHODS 

     After approval of Institutional ethical 
committee and obtaining written informed 
consent from eligible parturient women, 
80 full term pregnant patients aged 
between 18 and 40 years, classified 
according to American Society of 
Anesthesiologist (ASA) I and II, 
scheduled for elective cesarean section 

have been enrolled in the current placebo-
controlled prospective randomized study. 
The study was conducted in the 
Obstetrics Department of Al-Azhar 
University Hospitals "Al-Hussein and 
Bab-Al-Shaarya", Cairo, Egypt, from 
December 2018 till June 2019. 

     All patients were divided into two 
equal groups, normal saline control group 
(Group A) and midazolam group (Group 
B), based on the predetermined method of 
randomization using a computer-
generated randomization list and a sealed 
envelope technique. 

     Group A, received placebo of 3 ml of 
normal saline in the preoperative waiting 
room, 30 minutes before surgery. 

     Group B, received 0.035 mg/kg IV 
Midazolam in the preoperative waiting 
room, 30 minutes before surgery diluted 
in 3 ml. 

     The study solution (normal saline or 
midazolam) was prepared in a 3 mL 
volume, by an anesthesiologist not 
involved in the care of the woman or 
collecting the data for the study. Another 
anesthesiologist who was blinded to the 
study provided perioperative care and 
collected perioperative data. 

     All patients were booked on a morning 
list, instructed for the same preoperative 
fasting protocol and were approved, and 
educated as to how to complete the 
questionnaire required for the study. 

Exclusion criteria: 

     Patients with the following criteria 
were excluded from the study:  

1. Non-elective cases. 

2. Multiple pregnancies and preterm 
pregnancies. 
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3. Known fetal anomalies and retarded 
fetal growth (≤ 2500 gm.). 

4. Pathologies that might affect the acid-
alkaline balance. 

5. Patients with diabetes mellitus or 
hypertension. 

6. Meconium/amniotic fluid aspiration. 

7. Cases contraindicated for regional 
anesthesia. 

Preoperative assessment included: 

1. Full history taking including coexisting 
comorbidities or complications such as 
diabetes mellitus, hypertension, 
dyslipidemia, history of 
cerebrovascular stroke …etc. 

2. Clinical examination. 

3. Routine laboratory investigations 
including complete blood count (CBC), 
random blood sugar (RBS), liver 
function test (LFT), kidney function 
test (KFT), prothrombin time (PT) and 
activated partial thromboplastin time (a 
PTT). 

4. All the patients' basic demographic 
information were recorded. 

Maternal Data and Measurements: 

• Demographic characteristics: Age (in 
years), height (in cm), weight (in Kg) 
and Body mass index (kg/m2). 

• Spinal to delivery time (minutes). 

•  Hemodynamic parameters (heart rate, 
mean arterial blood pressure, and 
saturation using pulse oximetry), all are 
recorded at baseline, just after injection 
and for two hours post-operative. The 
data obtained at baseline; on arrival to 
the preoperative waiting room (T0), 5 
min after Midazolam/Placebo injection 

(T1), 5 min after spinal anesthesia 
(T2); then parameters were respectively 
recorded every 10 minutes up to two 
hours (T3-T14). 

•  Total O2 flow increments requirement 
(L/min) to keep SpO2≥ 95%. 

•  Patient anxiety was evaluated according 
to the Amsterdam Preoperative Anxiety 
and Information Scale (APAIS). It is a 
questionnaire that consists of six 
questions receiving a score of 30, 
investigating patients’ concerns and 
anxieties (Goebel et al., 2011). 

•  APAIS was applied blindly two times: 
Firstly, in a preoperative visit before 
transfer to the operating theater, and 
secondly, 5 min later after 
administration of midazolam. 

     After collecting all data blindly, data of 
corresponding events were compared, i.e. 
data in relation to study drug 
administration and spinal anesthesia time. 

Neonatal Data and Measurements: 
Newborns were evaluated using Apgar 
score (Kemper et al., 2011), neurologic 
and Adaptive Capacity Score (NACS) 
(Hashemi et al., 2015), and umbilical 
artery blood gases. 

Ending point of study: 

•  Patient refusal to continue the study at 
any time. 

•  Two hours from surgery after fulfilling 
discharge criteria. 

•  Induction of general anesthesia. 

•  Presence of one of the exclusion 
criteria. 
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Statistical Analysis: 

     Data were analyzed using Statistical 
Package for Social Sciences, version 20.0 
(SPSS Inc., Chicago, Illinois, USA). 
Quantitative data were expressed as mean 
± standard deviation (SD). Qualitative 
data were expressed as frequency and 

percentage. Independent-samples t-test of 
significance was used when comparing 
between two means. Chi-square (X2) test 
of significance was used in order to 
compare proportions between two 
qualitative parameters. P-value <0.05 was 
considered significant. 

 

RESULTS 
 
     There were no significant differences 
regarding demographic characteristics 

(age, body weight, height and ASA score - 
Table 1). 

Table (1): Comparison between control group and midazolam group according to 
demographic data of mothers 

Groups 
Demographic Data 

Control group  
(n=40) 

Midazolam group 
(n=40) p-value 

Age (years)   
> 0.05 Mean±SD 26.98±4.89 28.55±4.68 

Range 21-37 21-38 
Weight (kg)   

> 0.05 Mean±SD 69.58±6.11 68.95±6.62 
Range 60-80 60-86 
Height (cm)   

> 0.05 Mean±SD 159.03±2.73 159.95±4.08 
Range 155-165 150-165 
ASA   

> 0.05 I 31 (77.5%) 30 (75%) 
II 9 (22.5%) 10 (25%) 

 
     Amsterdam Preoperative Anxiety and 
Information Scale (APAIS) showed 
significant difference between control 

group and midazolam group At (A2) 5 
mins after administration of midazolam 
(Table 2). 

Table (2): Comparison between control group and midazolam group according to 
Amsterdam preoperative anxiety and information scale of mothers 

Groups 
Amsterdam 
Preoperative Anxiety and 
Information Scale ( APIAS) 

Control 
group  
(n=40) 

Midazolam 
group 
(n=40) 

p-value 

½ h before their transfer to the operating theater 
(A1)   

> 0.05 Mean±SD 19.60±2.11 19.43±1.72 
Range 16-23 17-22 
5 mins After Adminstration of midazolam 
(A2)    

<0.001** Mean±SD 17.33±1.80 13.83±1.47 
Range 14-20 12-16 
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     Heart rate values showed statistically 
significant differences between the groups 

from T1 to T3 (Table 3). 

 
Table (3): Comparison between control group and midazolam group according to 

heart rate of mothers 
Groups 

Heart Rate (beat/min) 
Control group  

(n=40) 
Midazolam group 

(n=40) p-value 

T0 
Mean±SD 
Range 

  
> 0.05 96.33±6.51 

90-110 
94.83±6.77 

80-110 
T1 
Mean±SD 
Range 

  
<0.001** 95.60±4.12 

90-102 
82.60±6.20 

64-88 
T2 
Mean±SD 
Range 

  
<0.001** 92.73±7.14 

82-107 
77.45±6.80 

65-90 
T3 
Mean±SD 
Range 

  
<0.001** 90.28±7.07 

83-103 
77.73±8.38 

65-91 
T4 
Mean±SD 
Range 

  
> 0.05 89.58±4.92 

80-97 
88.40±6.00 

73-97 
T5 
Mean±SD 
Range 

  
> 0.05 88.73±5.27 

80-96 
87.45±5.95 

80-100 
T6 
Mean±SD 
Range 

  
> 0.05 87.45±5.62 

80-100 
88.73±6.90 

80-103 
T7 
Mean±SD 
Range 

  
> 0.05 89.15±6.95 

80-100 
89.20±4.98 

80-98 
T8 
Mean±SD 
Range 

  
> 0.05 86.68±6.18 

78-103 
86.98±5.25 

78-94 
T9 
Mean±SD 
Range 

 
89.75±0.98 

88-91 

 
87.71±3.28 

85-91 
> 0.05 

T10 
Mean±SD 
Range 

 
90.75±5.14 

86-96 

 
87.22±3.68 

83-91 
> 0.05 

T11 
Mean±SD 
Range 

 
86.55±9.37 

77-96 

 
85.71±6.32 

80-93 
> 0.05 

T12 
Mean±SD 
Range 

 
88.74±7.34 

81-96 

 
87.36±9.93 

85-98 
> 0.05 

T13 
Mean±SD 
Range 

 
86.19±9.62 

76-97 

 
85.22±7.36 

77-94 
> 0.05 

T14 
Mean±SD 
Range 

 
86.62±3.21 

84-91 

 
84.91±6.69 

78-92 
> 0.05 
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     The mean blood pressure (MBP) in 
corresponding times shows no statistically 

significant difference between the two 
groups (Table 4)  

Table (4): Comparison between control group and midazolam group according to 
mean arterial blood pressure 

Groups 
 
Mean arterial blood  
pressure (mmHg) 

Control group  
(n=40) 

Midazolam group 
(n=40) p-value 

T0 
Mean±SD 
Range 

  
> 0.05 93.20±4.78 

87-98 
94.37±5.14 

86-99 
T1 
Mean±SD 
Range 

  
> 0.05 91.46±2.98 

88-94 
92.61±5.14 

88-98 
T2 
Mean±SD 
Range 

  
> 0.05 80.38±5.95 

74-97 
80.83±7.80 

70-94 
T3 
Mean±SD 
Range 

  
> 0.05 83.73±3.16 

77-88 
82.85±3.47 

75-88 
T4 
Mean±SD 
Range 

  
> 0.05 83.10±3.44 

79-88 
82.03±4.42 

73-88 
T5   

> 0.05 Mean±SD 86.55±3.86 85.83±4.27 
Range 81-92 78-92 
T6 
Mean±SD 
Range 

  
> 0.05 86.25±5.37 

79-94 
86.18±3.64 

79-90 
T7 
Mean±SD 
Range 

  
> 0.05 84.38±5.07 

77-94 
84.43±2.44 

79-90 
T8 
Mean±SD 
Range 

  
> 0.05 87.63±4.67 

80-94 
85.00±5.08 

75-92 
T9 
Mean±SD 
Range 

 
88.00±4.96 

82-95 

 
87.60±4.98 

80-97 
> 0.05 

T10 
Mean±SD 
Range 

 
89.13±5.40 

81-98 

 
87.90±5.00 

79-96 
> 0.05 

T11 
Mean±SD 
Range 

 
81.35±8.44 

74-90 

 
83.35±7.67 

77-92 
> 0.05 

T12 
Mean±SD 
Range 

 
81.23±8.99 

72-90 

 
79.98±5.95 

73-87 
> 0.05 

T13 
Mean±SD 
Range 

 
81.0±7.5 

73-89 

 
82.3±9.0 

74-92 
> 0.05 

T14 
Mean±SD 
Range 

 
83.0±10.0 

73-90 

 
79.0±8.0 

72-88 
> 0.05 
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     APGAR scores were recorded at one 
and five minutes after birth. There was no 
statistically significant difference between 

control group and midazolam group 
(Table 5).     

 
Table (5): Comparison between control group and midazolam group according to 

Apgar score of neonate 
Groups 

APGAR Score 
Control group  

(n=40) 
Midazolam group 

(n=40) p-value 

1 min   
> 0.05 Mean±SD 7.15±0.64 6.23±0.73 

Range 6-9 5-7 
5 min   

> 0.05 Mean±SD 8.50±0.51 8.48±0.51 
Range 8-9 8-9 

 
     All delivered neonates were assessed 
with Neurologic Adaptive Capacity Score 
(NACS) (value= 0-40) at 15 min post-

delivery. NACS showed no statistical 
significant difference between groups 
(Table 6). 

Table (6): Comparison between control group midazolam group according to NACS 
at 15 min. of neonate 

Groups 
NACS at 15 min 

Control group 
(n=40) 

Midazolam group 
(n=40) p-value 

Mean±SD 34.75±1.78 32.80±1.42 
> 0.05 

Range 32-37 31-36 
 
     Umbilical Cord Artery Blood Gases 
(UABG) were collected just after delivery. 
Data obtained showed no statistically 

significant differences between groups 
(Table 7). 

Table (7): Comparison between control group midazolam group according to 
umbilical ABG of neonate 

Groups 
Umbilical ABG 

Control group 
(n=40) 

Midazolam group 
(n=40) p-value 

pH   
> 0.05 Mean±SD 7.29±0.01 7.25±0.02 

Range 7.26-7.3 7.22-7.3 
Pa Co2   

> 0.05 Mean±SD 50.48±3.38 51.33±4.60 
Range 44-55 46-57 
Pa O2   

> 0.05 Mean±SD 21.73±2.75 21.40±1.28 
Range 18-27 20-24 
Hco3   

> 0.05 Mean±SD 22.88±1.47 22.03±1.75 
Range 20-25 19-24 
Base deficit   

> 0.05 Mean±SD -4.21±0.38 -4.12±0.47 
Range -4.7-3.6 -4.7-3 
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DISCUSSION 
     The current study was designed as a 
prospective placebo controlled double 
blinded clinical study. It was conducted 
on 80 patients presented for elective 
cesarean section at full term pregnancy. It 
was designed to investigate the possibility 
that midazolam could be used for sedation 
during cesarean section with spinal 
anesthesia, for effective control of 
parturient anxiety, while not 
compromising neonatal safety. 

     This study has shown a significant 
improvement of preoperative anxiety in 
all parturients scheduled for elective 
cesarean section under spinal anesthesia 
who received intravenous midazolam in 
dose of 0.035 mg/kg as measured by 
APAIS score over time, beside significant 
decrease in their heart rate during 
operation. There was no significant 
difference between the two groups 
regarding maternal blood pressure 
throughout the procedure. 

     Regarding neonates APGAR score 
showed no statistically significant 
differences between the two groups at 1 
min & 5 min. 

     NACS score and Umbilical cord artery 
blood gases showed no statistically 
significant differences between the two 
groups. 

     Premedication started 30 min before 
the induction of spinal anesthesia to allow 
enough time for suppression of anxiety. 
This was in contrast to Fr?lich et al. 
(2006) who gave their premedication 
immediately before the spinal anesthesia 
procedure (Mokhtar et al., 2016). 

     Dosage is also an important factor to 
be considered, we chose the midazolam 

dose (0.035 mg/kg) based on 
recommendations of previous studies 
(Senel and Mergan 2014 and Mokhtar et 
al., 2016). 

     We chose a single bolus based on body 
weight; however, in clinical practice, 
some may prefer to titrate iv drugs to 
effect. Thus, our results cannot be 
compared to other studies with repeated 
doses or iv infusion. 

     Fr?lich et al. (2006) used a single iv 
dose of 0.02 mg/kg midazolam plus 1 
µg/kg fentanyl to parturients undergoing 
cesarean delivery shortly before spinal 
needle insertion. Similar to our study, 
Apgar scores showed no difference 
between the treated group and the control 
group (Mokhtar et al., 2016). 

     In contrast, Senel and Mergan (2014) 
gave a single iv dose of 0.025 mg/kg 
midazolam to parturients 30 min before 
cesarean delivery. They evaluated 
maternal anxiety using APAIS score and 
newborns with Apgar and NACS scores. 
They reported significantly lower anxiety 
scores in the treated groups, without any 
adverse neonatal outcome. However, they 
recommended further clinical trials with 
higher sample size to assess the larger 
doses of midazolam. 

     The limitations of this study may be 
due to the high selectivity of patients and 
sample size. 

CONCLUSION 
     Preoperative sedation at 30 mins pre 
anesthetic induction was found to be 
associated with improved preoperative 
anxiety, postoperative satisfaction, and 
maternal hemodynamics in parturients 
scheduled for elective cesarean delivery, 
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with no adverse effects on the neonates 
especially at dose of 0.035 mg/kg. 
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تأثیر عقار المیدازوالم قبل الوالدة القیصریة االختیاریة على 
  األم وحدیث الوالدة تحت تأثیر التخدیر النصفى

محمود عماد  –محمد عبد الجواد عبد الحلیم أبو السعود  –عماد عبد الحمید شعبان 
  الدین صبرة عبد الغنى

  كلیة طب األزھر –كزة قسم التخدیر والرعایة المر

ث: ة البح عى  خلفی دیر الموض یوعا للتخ ر ش كل األكث و الش فى ھ دیر النص التخ
ریة والدة القیص ى ال تخدم ف عر  و المس ة، یش ات الجراحی ى العملی ل مرض ل ك مث

ق.  التوتر والقل ا ب والدة أیض ى ال ن مرض ائع لك كل ش ھ بش تم تطبیق دوائى الی دئ ال المھ
  فى التخدیر النصفى.

دف م ث:الھ أثیر  ن البح د ت ة إتحدی ل العملی ق األم قب ى قل دازوالم عل تخدام المی س
ا  لیة وأیض ة العض ى والحرك از التنفس یط الجھ ث تثب ن حی والدة م دیث ال ة وح الجراحی
دیر  أثیر التخ ت ت ریة تح ة القیص راء العملی د إج ات بع بة لألمھ اح بالنس دى االرتی م

  النصفى.

ث: رق البح ى وط ة والحص المرض ة األخالقی ة اللجن د موافق ة بع ة خطی ى موافق ول عل
ار  م اختی ل ت اء الحوام ن النس ل  80م ن الحوام راة م ىام ارھ الالت رواح أعم ین  نتت ب

ا  40و  18 نیف  ، عام ى التص دیر إل اء التخ ة ألطب ة األمریكی ا للجمعی نفین طبق ومص
ریة  ة قیص راء عملی انى إلج ةإاألول والث ذ و ، ختیاری ت ھ ى أجری ة ف امه الدراس  أقس

مبر  ن دیس عریة) م اب الش ین وب ر (الحس ة األزھ فیات جامع ى مستش د ف  2018التولی
  .2019حتى یونیو 

ائج: ة  النت دازوالم بجرع ار المی اء عق فى  0,035إعط دیر النص ل التخ م قب ملغم/كغ
ود  دم وج ع ع ات م ق األمھ ف قل ى تخفی اال ف ان فع ریة ك والدة القیص االت ال ى ح ف

  على استقرار الدورة الدمویة و حدیثى الوالدة. تأثیر سلبى

تنتاج:اإل ى  س دیر المرض ة وتخ ة الجراحی راء العملی ل إج ة قب ینالتھدئ ة  بثالث دقیق
تقرار  ة واس ة الجراحی د العملی اح بع ا واالرتی ین الرض ق وتحس ف القل رتبط بتخفی م

  الدورة الدمویة بالنسبة لألمھات الخاضعات للوالدة القیصریة.


