Department of Anesthesia,
Intensive Care & Pain Management

Efficacy of two different doses and times

of administration of midazolam prior to

cesarean section with spinal anesthesia
on the mother and neonate

M.D. Thesis
Submitted for the Partial Fulfillment of
M.D. Degree in Anesthesiology

By
Mamdouh Farag Abo Elhamd

M.B., B.Ch., M.Sc. of Anesthesielogy, Ain Shams University

Supervised by
Prof. Dr. Hany Mohamed El Zahaby

Professor of Anesthesiology, Intensive Care and Pain Management
Faculty of Medicine, Ain Shams University

Dr. Ehab Hamed Abd ElISalam

Assistant Professor of Anesthesiology, Intensive Care and Pain Management
Faculty of Medicine, Ain Shams University

Dr. Ashraf Nabil Saleh

Lecturer of Anesthesiology, Intensive Care and Pain Management
Faculty of Medicine, Ain Shams University

Dr. Eman Abou-bakr El Siddik Ahmed

Lecturer of Anesthesiology, Intensive Care and Pain Management
Faculty of Medicine, Ain Shams University

Faculty of Medicine
Ain Shams University
2017



Quran Chapter Al-Kahf (18), VerseNo.

(710)



My thanks are submitted first and foremost to ALLAH, glory to

him who gave me the strength and ability to complete this work.

I would like to express my thanks and appreciation to
Prof. Dr. Hany Mohamed EI Zahaby, Professor of Anesthesiology,
Intensive Care and Pain Management, Faculty of Medicine, Ain Shams
University, for his candid opinions, timely feedback, insights and the
effort and time he has devoted to the fulfillment of this work. I am
indebted to him for his guidance and sincere help during the supervision
of this study.

My sincere gratitude and appreciation are also due to
Dr. Ehab Hamed Abd EISalam, Assistant Professor of Anesthesiology,
Intensive Care and Pain Management, Faculty of Medicine, Ain Shams
University, for his kind help, constant encouragement, constructive
criticism, and the time and effort he dedicated to this work.

| can't forget to thank with all appreciation, Dr. Ashraf Nabil
Saleh, Lecturer of Anesthesiology, Intensive Care and Pain Management,
Faculty of Medicine, Ain Shams University, for the efforts and time he has
devoted to accomplish this work.

I would like also to thank Dr. Eman Aboubakr El Siddik
Ahmed, Lecturer of Anesthesiology, Intensive Care and Pain
Management, Faculty of Medicine, Ain Shams University, for her
invaluable help, fruitful advice, continuous support offered to me and
guidance step by step till this thesis was finished.

| am greatly indebted to Dr. Samira Moustafa Hasan, Assistant
lecturer of pediatric, Faculty of Medicine, Ain Shams University, for her
continued advice and her kind scientific help in neonatal examination.

| can’t forget to thank all members of my family, especially my
great mother and my awesome Wife, for the support and care in every
step of my life.

R MAMDOUH FARAV




Contents

Table of Contents

List of Abbreviations..............coouiiiiiiiiiie e i
List Of TABIES ..o iii
LISt Of FISUI@S ......eeieeeiee ettt e ebee e e e aae e e e et Vi
L INtrodUCHION ........coiiiiiiiee e s 1
2. AIM Of the WOrK........cooiiiiii e 3
3.Review Of Literature............cccooiiiiiiiiniiieeeec e 4
03,1, SedatioN .......eiiiiiiee e e 4
eDefinitions and levels of sedation.........cccceeveieiiiinienienineeeee, 4
2G0als Of SEAAION c...eiiiiiiiiiie e 7
e Assessment of level of Sedation .......ccccoeceriiiiiiiiicnee, 8
eComparison between Some Sedation Scoring Systems.................. 10
ePreoperative Anxiety ASSESSMENT:.....ccuuirieeeeiiirriiirieeeeeeerrieneeeeeens 14
¢3.2. Pharmacology of Benzodiazepines .............cccecuveeeivciieeencieeeeccieee s 16
eDrugs used for sedation ........cceeeeeciiiiieciiie e 16
®BENZOIAZEPINES.....ueiiiieeee ettt e e e 17
OMIIAAZOIAM .. 25
eBenzodiazepines Antagonists (Flumazenil) .......cocoevveeviieicieenneens 27
3.3. Neonatal ASSeSSMENT .........c.c.cociiiiiiiieieie e 28
LAY o] g ol o] ¢ -SRI 28
eUmbilical Cord Blood Gas Analysis In The Assessment Of The
NEWDOIN...ceiteiit ettt ettt sttt e e e 31
eNeurobehavioral ASSESSMENT .......cccueriirririeinieneenieeeeee e 37

*The Neurologic and Adaptive Capacity SCOre .......coccvvevvrveeercvnennn. 38




Contents

4.Patients and Methods ..o 47
O EXCIUSION CrIteITIa .eeuveeieieeiieieeiece e 47
ePreoperative EValuation........cccevvvciiiiiiciiiecciiee e 48
eAnesthetic TeChNIQUE.......ciiiiciiii e 50
O MEASUIEMENTS: ..ttt e 51

1.Maternal Measurements. .......ccccceveereerieensienneeneeneeneenns 51
2.Neonatal Measurements. ........ccoceeeverveeieeneeneeneeneennens 52

oStatistical ANAlYSiS ..........ccviiiiiiiiee e 51

BURESUILS......eeiiiiiiiiii ettt ettt e s esaree s 55

¢5.1. Maternal Measurements .........cccccccceuenennnnnennnnnenenenenenenenenenesenenene. 55
eDemographic characteristics......ccocvvevriciiieiciiiee e 55
eIntraoperative Maternal Measurements .........ccceeecvveeeeciveeescvveeenn. 60
eMaternal Anxiety & Sedation Assessment........cccccccueeeeciiieeeciivenenn. 64

eNeonatal characteristics...........ccocoiiiiiiiiiiieee e 69

OAPGAR SCOFE......ooiiiiiiiiiiiiiciiic e 69

eNeurologic Adaptive Capacity SCore...........ccccccvviiviiieiinciiee e 72

eUMBILICAL CORD ARTERY BLOOD GASES.........cccooiiiiiiiiiiiiiiieieeeee 73

B.DISCUSSION ...ttt 75

Z.CONCIUSION.... ..ot 85

B SUMMIANY ... s e e e s s e e e e e e e e s e s e e e e e e e s e s anesesasesasanannns 86

o I ] =] ] 4 (ol = TR 87




List of Abbreviations

List of Abbreviations

APAIS ..., Amsterdam Preoperative Anxiety and Information
Scale

APTT..ooeererns Activated Partial Thromboplastin Time

ASA ..., American Society of Anesthesiologists

BMI ..o, Body Mass Index

Bpm ..o Beat Per Minute

CBC ..o Complete Blood Count

Cl- Chloride Anions

CS e Cesarean Section

DSST ..o Digital Symbol Substitution Test

GABA ..., Gamma-Aminobutyric Acid

GABAAR .............. GABA-A Receptor

Hb Hemoglobin

HCT .o Hematocrit

HR .o, Heart Rate

ICU .o Intensive Care Unit

INR . International Normalized Ratio



https://en.wikipedia.org/wiki/Chloride
https://en.wikipedia.org/wiki/Anion

List of Abbreviations

Intravenous

Kidney Function Test

Liver Function Test

Mean Blood Pressure

Neurologic and Adaptive Capacity Score

Observer’s Assessment of Alertness/Sedation

Scale

O- flow requirement

Arterial Partial Pressure of Carbon Dioxide
Platelets

Pressure

Pressure, Rate, Sweat, Tearing

Prothrombin Time

Random Blood Sugar

Respiratory Rate

Standard Deviation

Statistical Program for Social Science
Umbilical Cord Artery Blood Gases
Visual Analog Scale

White Blood Cells

Weight




List of Tables

List of Tables

Table No. Title Page No.

Table 3-1:

Table 3-2:

Table 3-3:

Table 3-4:

Table 3-5:

Table 3-6:

Table 3-7:

Table 3-8:

Table 3-9:

Continuum of Depth of Sedation as Defined

Cause of Variability of Individual

Responses to a Drug. ......ccccvvvvveeiiie v, 6

List of Several Published Sedation Scoring

SYSIEBMS ... 9
The Ramsay SCOre.........cccevveviieiieeie e 11
The Observer’s Assessment of

Alertness/Sedation Scale. ........ccoooeeeeeeeeeeeeeenn. 12

Physiological Variables as Assessed By PRST

The Amsterdam Preoperative Anxiety and
Information Scale. .......cccccevvviviiiinieceee, 15

Drug Classes Commonly Used in Sedation
and Their Effects. ..., 16

Different Alpha Unit Subtypes..........c.ccce.ne.... 21




List of Tables

Table 3-10: Different Doses and Routes of Midazolam. .... 26
Table 3-11: Apgar Scoring Table......................... 29

Table 3-12: Median and Centile Ranges for Umbilical-
Cord Blood Gas and Lactate Values................... 33

Table 3-13: Neurologic and Adaptive Capacity Score. ...... 40

Table 5-1: Demographic Characteristics And Surgery Time of
EACh GroUp ... 55

Table 5-2: Preoperative Laboratory Data of Complete
Blood Count, Coagulation, Blood

Chemistry of Each Group.........ccccceeveviveiinennen, 56
Table 5-3: Mean Arterial Blood Pressure Comparison....... 58

Table 5-4: Heart Rate Comparison Between Groups.

......................................................................... 59
Table 5-5: Respiratory Rate Comparison Between

GIOUPS. oot 60
Table 5-6: Oxygen Flow Requirements Comparison.......... 62
Table 5-7: APAIS Score At T1 And T2 For Each Group.

......................................................................... 63
Table 5-8: The Observer’s Assessment Of
Alertness/Sedation Scale At S1-S7 for Each Group. ........... 62




List of Tables

Table 5-9: The Significant Values of OAA/S Scale at

Different Time INtervals. ........oeeeeee e 64

Table 5-10: Neonatal Characteristics Of Gestational
Age (GA) at Delivery Time, Birth Weight (BW) and
Parity of Each Group.......ccccvevieviniie e 67

Table 5-11: APGAR Score at 1min And 5 Minutes and

Time to Sustained Ventilation for Each Group.................... 68
Table 5-12: Neonatal Arterial O, Saturation....................... 69

Table 5-13: NASC Score At 15 Min And 120 Min For
EACN GrOUP.....i it 70

Table 5-14: Data of Umbilical Cord Artery Blood
Gases for Parameter (Ph, HCOg3, PCO,,
PO, and BE) for Each Group.........c..cccccevvneen. 71




List of Figures

List of Figures
Figure No. Title
Figure 3-1: GABA RECEPION ....ccvvvviiiiiie e 18
Figure 3-2: Umbilical Cord Artery and Vein..........ccccoeevennne 34

Figure 5-1: Comparison Between Groups’ Demographic

Characteristics & Surgery Time. ......cccocvvvveinene 56

Figure 5-2: Bar Chart Comparing Preoperative Laboratory
Data of Complete Blood Count, Coagulation,

Blood Pressure of Five Groups. ......c.cccccvevvernnnnne 59

Figure 5-3: Histogram Comparing Five Groups Regarding
Percent Changes of Maternal Vital Data (MBP,
HR And RR) and Oz Flow Requirements ............. 60

Figure 5-4: Line Graph Comparing Maternal Measurements

Of Blood Pressure, Heart Rate & Respiratory

Figure 5-5: Histogram Compares Between The Five
Groups Per Each Score on OAA/S Scale in

Times S1 To S7Histogram Compares Between.

Vi



Figure 5-6:

Figure 5-7:

Figure 5-8:

Figure 5-9:

Figure 5-10:

List of Figures

Histogram Compares Between Neonatal
Characteristics Data of Gestational Age (GA) at
Delivery Time and Birth Weight (BW) for the
FIVE GIOUPS. ..oeeviciiie sttt 69

Histogram Compares Between APGAR Score
at 1 Min And 5 Minutes for the Five Groups. ....... 70

Histogram Compares Between Time to

Sustained Ventilation for the Five Groups............ 73

Histogram Compares Between NASC Score at
15 Min And 120 Min for the Five Groups ............ 73

Histogram Compares Between Obtained Data of
Umbilical Cord Artery Blood Gases for
Parameter (Ph, HCO3, PCO,, PO> and BE) for
the FIVE GrOUPS .....coieieriiiieie e 75

vii



L1, Introduction

1. Introduction

L ike all surgical patients, obstetric patients feel operative
4stress and anxiety. Stress intensity is influenced by
numerous factors such as previous pain experiences,
education, culture, expectations, anxiety, environmental
factors, and support from care givers (Carroll et al., 2012).

Stress response leads to release of catecholamine 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
(Baibazarova et al., 2013). So, it is so much important for
mother and neonate trying to prevent such stress.

This can be prevented by giving patients detailed
information about their operation and with preoperative
pharmacological medications (Carr et al., 2006). However,
because of the supposed depressive effects of sedatives on
newborns, pharmacological medications have been long
omitted in obstetric patients (Hawkins, 2010).

Midazolam is a water soluble and fast acting

benzodiazepine agent with short recovery time. It is a highly

————————————
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L1, Introduction

efficient preoperative sedative and anxiolytic with antegrade
amnesia properties (Olkkola & Ahonen, 2008).

The literature contains few studies concerning the use of
midazolam in cesarean section (C/S) patients, as regard
efficacy and safety on mother and neonate (Heizmann et al.,
2012).




2. Aim of the work

2. Aim of the work

The aim of this work is to determine the efficacy and
safety of midazolam premedication in two different doses and
times of administration before delivery on maternal anxiety
and short-term outcome of neonates after cesarean section

with spinal anesthesia.




