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Le:1               HISTORY OF ANESTHESIA 

Anesthesia refers to the practice of blocking the feeling of pain to allow 

medical and surgical procedure to be undertaken without pain. 

 

 Anesthesia derived from Greek : an+aesthesis which mean with out 

feeling the term suggested by Oliver Wendle Holmes in 1846 to describe 

the state of sleeping produced by ether. 

 

 There are many attempts started ad different period to suppress the pain 

during surgery : 

-Incient Italian practice was to cover patient head with wooden bowl and 

beat on it repeatedly until the patient lost consciousness. this method 

result in number of side affects and the patient would not have found 

beneficial  

-opium and alcohol were regularly used to produce insensibility both of 

which also had number of side effects and neither could dull the pain 

completely so few operation were possible and speed was the 

determinant of success ful surgeon the opium used for many centuries 

especially in the far East. first injected iv by Wrein in 1665 

 -the ether used on animal in 1540 by Paracelsus. In 1540 Valerius cordus 

synthesize diethylether by distilling ethanol and sulphuric acid. 

diethylether used by LONG in 1842, but it is not publicized. 

 In 1846 American dentist DR. WILLIAM MORTON proved the world that 

the ether causes complete insensibility to pain during an operation 

performed in front of crowd of doctors and students at Massachusetts 

general hospital by inhalation of ether vapor and once the patient was 

suitably sedated a tumor was removed from his neck and patient felt no 

pain . 
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- In 1772 JOSSIF discover N2O as Anesthesia but they think at that time if 

fetal inspite of that the inventor HUMPHREY DAVY experimented with 

himself and he get surprise he found that the gas made him laugh for that 

the N20 called laughing gas. Doctors wells was first used N20 in 1845 and 

the Anesthesia not done in proper way the patient cried out from pain. 

 -chloroform was discovered in 1 831 by American physician SAMUE 

GUTERRIE and then by French man EUGEN SUPRIAN independently after 

few months, royal approval in 1853 was given by JHON SNOW to queen 

VICTORIA at the birth of her baby then by untrained people resulting in 

many deaths that could have been possible prevention. 

-in 1930 cyclopropane because of it is low solubility and support of 

circulation become the most important new inhaled Anesthetic the two 

major disadvantage are being explosive in auto and toxic 

 -halothane first used in 1956 .  

-in the 18th  the hypnotic sponge was used they soak the sponge with 

opium solution and then dried and sto red to be moisturized immediately 

before the operation and placed under the nose of the patient 

- in 19th  century the INCAS were able to chew the coca plant and perform 

operation on the skull by spiting the painful wound. 

-the Assyrians when they circumcising their children the press on the 

carotid artery and that cause fainting. 

 - another method used magnetic hypnosis 1779 austrian doctor FREDRICK 

able to hypnotize some people but this method need hard training and 

not all patient suitable. 

 -spinal Anesthes ia discover 1899 by DR.BIER. 

 -the Anesthesia was spread by intra venous injection after 1902 after the 

german scientist FISCHER discovered derivatives of barbiturpt such as 

amital and nemotal and then used thiopental 1957. 

 Ketamine used in 1965  
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Finally….. 

 In center of Boston in United state a huge statue was carving on it the 

(FATHER OF ANESTHESIA) without mention the name of inventor of 

anesthesia because scientists and historians disagreed 
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Le:2     LUNG PHYSIOLOGY RELATED TO ANESTHESIA 

Physiological respiration is the movement of oxygen from outside 

environment to the cell within tissues and transport the carbon dioxide in 

opposite direction. 

Biochemical respiration refer to cellular respiration and metabolic process 

by which an organism obtain energy in form of ATP by oxidation nutrients 

and releasing the waste product  

 

The respiratory system consist of lung and the pump that ventilates the 

lung ,the pump consist of: 

1- Chest wall and respiratory muscles 

2-The diaphragm 

3- The respiratory center in the brain control the muscles movement 

 Respiration include:  

*External respiration : 

a bsorption of oxygen and removal of co2 from the body as a whole. 

*Internal respiration: 

 utilazation of o2 and production of co2by the cell and their fluid medium. 

Ventilations : 

movement of air into and out of lung 

Respiratory muscles: 

1 -diaphragm, movement of diaphragm accounts for 75% of the change in 

the thoracic volume during quiet inspiration.  

2-external intercostal muscles. 

3-Scalane muscles and sternocleidomastoid muscle in the neck.  

4- 
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4- Accessory muscles used in high metabolic demands like exercise or 

respiratory disfunction like asthma or air way obstruction. 

 

 In quite inspiration flattens and moves of diaphragm 1-2 cm caudally and 

the external intercostal muscles pass downward and forward lifting the 

upper ribs and sternum up and forward and the lower ribs up and 

outward. 

in forced inspiration in addition to above the diaphragm descending up to 

10 cm plus accessory muscles of respiration. 

 Quite expiration is passive by recoils of chest and abdomen.  

Forced expiration mainly by abdominal and internal intercostal muscles.  

Respiratory cycle: 

Respiratory cycle involve inhaled and exhaled breath Inhalation is usually 

active movement occur by diaphragm muscles cause pressure variation 

which is equal to the pressure caused elastic and resistive and internal 

component of respiratory system. 

 In contrast exhalations (breathing out ) is usually passive process. 

 So inhalation bring the air to the lunges where the process of gas 

exchange take place between the alveoli and the blood in the pulmonary 

capillaries. 

 The process of breathing does not fill the alveoli with atmospheric 

air.during each inhalation (about 350 ml per breath) but the inhaled air 

diluted carefully and mixed with large volume of gas ((about 2.5 Lin adult 

human) known as the functional residual capacity which remans in the 

lungs after each exhalation . 

 Physiological respiration involve mechanisms that ensure to keep the FRC 

constant. 
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 At rest normal human breaths 12-15 times/mint about 500 ml of air per 

breath or 6-8 L /mint inspired and expired 

 In this manner 250 ml of o2 enter the body per mint and 200 ml of co2 is 

excreted. 
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Le:3               LUNG CAPACITY 
Mean the volume of air in the lung in different phases of respiratory cycle. 

Total lung capacity: the symbol VC or RC: Its the volume in the lung at 

maximum inflation. (TLC =RV +ERV +Vt +IRV = 6.0 liters). 

Tidal volume: volume of air moved into or out of the lung during quiet 

breathing. 

 Symbol TV or VT Normally 7 ml / kg measured by using spirometer 

Effective TV equal TV minus dead space volume. 

 Residual volume : the volume of air remaining in the lung after maximum 

exhalation . It's equal 1,5 L ,the symbol RV. 

 Expiratory reserve volume :symbol ERV It's the maximum volume of air 

that can be exhaled from the end of expiratory position(expired below VT 

1.5 L) Inspiratory reserve volume:symbol IRV 

Maximum volume that can be inhaled from the end of inspiratory level. 

 Inspiratory capacity: IC  

The sum of IRV+TV 

 Inspiratory vital capacity: IVC  

The maximum volume of the air inhaled from the point of maximum 

expiration 

 Vital capacity: VC 

 The volume of air breathed out after deepest inhalation.its index of 

pulmonary function (strength of respiratory muscles) it's 4.5 Lin addition 

to body habitat so it depend on: muscles strength 

 Chest -lung complaince(N=60-70 ml/kg). 
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 Functional residual capacity:FRC  

The volume of air in the lung at the end of expiratory position. 

 FRC=RV+ERV=3.0 L  

The factor affect FRC: 1-obesity and chest compliance 

 2-posture it reduced in supine and prone position 

 3-sex it less in female than male 

4-lung disease specially COPD 

 5-diaphragmatic tone 

 

 During general anesthesia the FRC is reduced approximately 20% 

specially in obese and patient with COPD. 

 Mechanism of this reduction is loss of inspiratory muscle tone of the 

muscle acting on rib cage. 

 The reduction of FRC displaced the larynx anteriorly and elongated it 

make the intubation difficult. 

 And it the most common cause of hypoxia post operative. 

 RV/TLC% :residual volume expressed as%of TLC 

 VA : alveolar gas volume  

VL: actual volume of air in lungs include volume of conducting air way. 

 Forced vital capacity: FVC  

Determination of vital capacity from maximally forced expiratory effort as 

rapid as possible.  

It's proved information about air way resistance The ratio of FEV1 to the 

FVC is proportional to the degree f airway obstruction. 

Normally FEV1/ FVC is equal or more than 80%. 

 



                        

ANESTHESIA DR_HALA ALYUOZZBAKY 

 

9 

FEVT:forced expiratory volume /time:  

Volume of air exhaled under forced condition in 1st  second. 

 (Fraction of vital capacity): FEV1 Volume that can be exhaled at the end 

of 1st  second of forced expiration.it reduced when there is increase in 

airway resistance such as asthma. 

 Respiratory quotient RQ 

 Ratio of volume of co2 produced by tissues to the volume of 02 consumed 

per unite time depend on substrate being utilized 

 RQ of carohydratate is one.  

RQ of lipid is 0.7  

RQ of protein is 0.8  

Mint Ventilation(v): the sum of all expiratory gas volume in one minute 

respiratory rate x tidal volume. For average adult at rest mint ventilation 

is about 5L/ mint. 

 Ventilations/perfusion mismatch (V/Q mismatch) Imbalance between 

alveolar ventilations (V) and pulmonary capillary blood flow (Q). 

This ratio are unequal even in healthy human. 
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Le:4            TYPE OF ANESTHESIA  
There are 3 types of anesthesia : 

 1-general anesthesia 

 2-local anesthesia. 

 3-regional anesthesia.  

General anesthesia: 

 GA typically creating a state of unconsciousness using variety of 

medications.often patient breathing is controlled with ventilators which 

requires the insertion of an oral airway tube either endotracheal tube or 

laryngeal mask airway.  

GA have five components: 

 1-narcosis (loss of conscious).  

2-paralysis (muscles relaxation).  

3-Analgesia (prevention of pain).  

4-Amnesia (loss of memory). 

 5-supression of reflexes and neuroendocrine stress response. 

 Method of administration of GA:  

1-inhalation  

2-injection which either intravenous (I.V) or intramuscular (I.m). 

 3-oral administration of GA using sedation or narcosis prior to operation 

usually given at night or early morning of operation 

 4-Rectal administration of GAe.g barbiturates .it used in children and in 

uncooperative patient. 
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 Regional anesthesia: Regional anesthesia is using nerve block with local 

anesthetic to numb region in the body e.g epidural and spinal anesthesia 

in these techniques the patient is aware and awake so we often we need 

sedation with them. 

 Regional anesthesia offers the advantage of allowing the the patient to 

control their own breathing function. epidural block widely used in 

normal labour ableing the mother to push in relative comfort. 

 Local anesthesia:  

Local anesthesia often used by surgeon themse lf to anesthetized small 

area like:  

-Remove small skin lesion 

 -Biopsy  

-Suture small wound  

-Ophthalmic surgery  

-Tooth extraction 

- Cosmetic surgery of face. 

 

 Local anesthesia can block almost every nerve between the peripheral 

nerve ending and central nervous system .it act by producing conduction 

blocking of the neural impulse of affected nerve.and this blockage is 

reversible when the action of anesthesia end. The 1st  local anesthesia 

used in practice is cocaine for topical anesthesia of cornea. 

in spite of cocaine advantage of vasoconstriction it has two 

disadvantages  

1-psychological dependence. 

 2-irritation when used topically or near the nerve. 
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 So it replaced by lignocaine which is local anesthetic drug with 

vasodilator effect so the adrenaline(epinephrine) or phenyle phrine to 

produce vasoconstriction result in slowing the systemic absorption of local 

anesthetic and keeping it in contact with nerve fiber for long period and 

thus increase the duration of action of the drug .vasoconstriction also 

decrease the bleeding at site of operation and prevent hematoma 

formation which may occurred accidentally by damage of local vein by 

needle. 

 Methods of local anesthesia: 

1- Surface (topical) application of anesthetic agent to skin or mucous 

mem branes to produce analgesia . It used to the skin, conjunctiva, 

nasal passage, larynx, pharynx, tracheobroncheal tree, rectum, 

urethra. It used in form of spray, drops, cream, ointment, jell. This type 

of local anesthesia used in minor operation and diagnostic procedure 

like laryngoscopy, bronchoscopy, cystoscopy, rectosco py. Also local 

anesthetic instilled in to synovial cavity and synovial fluid of the joint 

applications either direct instillation, soaked swab, ointment, pastes, 

or sprays 

2- Infiltration anesthesia : the anesthetic injected in the site of 

operation...subcutaneous or intradermal infiltration is performed in 

cylicular manner by needle pricks around the lesion. 

3- Peripheral nerve block: Injection of local anesthesia near the nerve 

supply the area to be operated on, it need to know the anatomy 

related to land mark e.g brachial plexus block, intercostal nerve block, 

ulnar nerve block, medial nerve block. 

 

 Complications of local anesthesia: 

 1-temporary or permanent nerve damage varies from different 

location and type of nerve block usually the symptoms resolved with 

few weeks.  
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2-accidental damage to local blood vessels during injection of 

anesthetic solution causing hematoma which result in pain, swelling, 

discoloration of the region.  

3-damage nearby organ by need le such as pneumothorax and injury 

to spleen causing hemorrhage 

 4-emotional reaction.when patient affected in form of nervousness or 

fear it can lead to vasovagal collapse . Activated parasympathetic and 

inhibit orthosym pathetic nervous system causing dilatation of arteries 

in m uscles and the later cause decrease in circulatory blood volume 

including temporary shortness of blood flow to brain so the patient 

have symptoms of restlessness pale, possible loss of consciousness in 

sever cases clonic cramp. 

 5-side effect caused by over dose which occur in: 

 a-accidental intravascular injection 

 b-absorption of local anesthesia from tissue injection site due to 

-high dose 

 -Increase vascularity of the tissue  

-inclusion of vasoconstriction in local anesthesia Over dose effect on 

CNC lead to restlessness, vertigo, tinnitus, slurred speech, metallic 

taste in the mouth. Over does effect on cardiovascular cause: 

         1- hypotension due to : 

                   -relaxation of arterial vessels of smooth muscles 

                  -direct cardiac depression 

         2-cardiac arrhythmia  

         3-collapse my occur 

 6-allergic reaction: like rash, laryngeal edema, bronchospasm, , 

hypotension. 

 7-Methemoglobinemia specially occur with benzocaine Where iron in 

Hb is altered reducing oxygen carrying capacity cause cyanosis and 

hypoxia. 
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 Contraindication of local anesthesia: 

 1-cardiac dysarrythmia 

 2-angina pectoris  

3-uncontrolled hypertension 

 4-area lack collateral blood flow such as penis and digits The dose 

should be reduced in: 

 ill, young, old patient and if site of injection high ly vascular. 

 

 Treatment of complications: 

 1-stope administration  

2-check patient airway  

3-give oxygen ,artificial respiration my needed  

4-Control convulsion by thiopental  

5-Cardiac arrhythmia give anti arrhythmic drugs 

 6- Cardiac arrest then CPR done. 

 

 

 

 

 

 Dose if local anesthesia : 
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Dose if local anesthesia : 

 

 Onset 
(min). 

Duration 
(min). 

dose Maximum 
Dose(70kg) 

(Xylocaine) 
(11ml  2%) 
(22ml 1%) 

 
2 

 
10-60 

 
3mg/kg 

 
220mg 

Lignocaine with 
adrenaline 
(1% or 2%) 
(25ml 2%) 
(50ml 1%) 

 
 

2 
 

 
 

120-360 

 
 

7mg/kg 

 
 

500mg 

Bupivicain 
(Marcain) 

(0.25%) 

 
5 

 
120-240 

 
2.5mg/kg 

 
175mg(50Ml) 

Bupivicain with 
adrenaline 

5 180-420 3mg/kg 225mg 

Prilocain 
(0.5% or 1%) 

(Citanest) 

 
2 

 
30-90 

 
7mg/kg 

 
500mg(<70kg) 

50ml 1% 
Ropivocaine 

(0.25%) 
(Naropin) 

 
5 

 
120-360 

 
3mg/kg 

 
225mg 

Mepivocaine 
(1%) 

(polocaine) 
(28ml 1%) 

 
3-5 

 

 
45-90 

 
4mg/kg 

 
280mg 

Mepivocaine 
(1%) 

With adrenaline 

 
 

 
120-360 

 
7mg/kg 

 
400mg 
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Calculating the maximum dose of local anesthetic agent 

 

 Maximum dose of lignocaine without adrenaline is 3 mg/kg. 

Maximum dose of lignocaine with adrenaline is 7 mg/kg. 

 Lignocaine concentration in solution: 

 0.25%= 0.25 g/100m L or 2.5mg/mL 

 0.5% = 0.5 g/100mL or 5mg/mL  

1% =1 g / 100mL or 10mg/mL  

2%=2 g/100mL or 20mg/mL  

Thus, in a 70-kg patient do not use more than:  

20 mL 1% plain lignocaine or 10 mL 2% plain lignocaine 

 48 mL 1% lignocaine with ad renaline or 24 mL 2% lignocaine with 

adrenaline 
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Le:5      REGIONAL ANESTHESIA    
1-Peripheral nerve block 

 2-.Neuraxial: epidural anesthesia and spinal anesthesia  

 

Intravenous regional anesthesia (IVRA) or Bier's block anesthesia: 

 is an anesthetic technique on the body's extremities where a local 

anesthetic is injected intravenously and isolated from circulation in a 

target area. The technique usually involves exsanguination of the 

target region, which forces blood out of the extremity, followed by the 

application of pneumatic tourniquets to safely stop blood flow. The 

anesthetic agent is intravenously introduced into the limb and allowed 

to diffuse into the surronding tissue while tourniquets retain the agent 

within the region. 

 Regional Analgesia = I. V of L. A : 
 1- used for L.A & treatment of Dysrhythmias. 

 2- use vein on dorsum of hand or feet and the other cannula is in the 

other hand to treat toxi city if it occur. 

 3-limbs are drained from Blood by elevation for 5 minutes with or with 

out compression of the brachial artery or popliteal and femoral artery. 

4- use bandages or pneumonotic cylinders. 

 5- use two cuffed sphegmanometer one above the other, the upper is 

inflated above the patient Bd. Pressure, 

 6- now inject the L. A in the vein. 

 7- after 10 minutes the lower cuff is inflated and the upper one is 

deflated. 

 8- the patient is ready for the operation after 10 minutes, 

 9- the Drug used is 30-40 ml of 0.5% solution of xylocaine without 

epinephrine  

10-deflate the cuff, 30% of the drug is released to the circulation 50% is 

retained in the limb. 
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The tourniquet should be remained less than one hour  

Contraindication for Regional 
 1. not used below age of 10 years. 

 2. not used in psychosis. 

 3. not used in stupors. 

 Causes of the limited use of the Regional: 
 1. the time taken to induce.  

2. the fear of failure.  

3. the fear of neurological complicati ons  

4. the unpopularity of the wake patient 

 

 Note: all the L. A drugs are not work or their work are limited or 

reduced at Acidic medium ex: the presence of pus  

 

Spinal and Epidural anesthesia Anatomy:  
The vertebral column consist of 7 cervical 

vertebrae, 12:  

thoracicSlumber as well as 5 fused sacral 

and 4 fused coccygeal vertebrae. C.S. F is 

found in spinal space between the pia 

and arachnoid layer The epidural space is 

found between the connective tissue 

covering the vertebrae and the 

ligamentum flavum posteriorly and the 

dura mater anteriorly. Laterally it is 

bound by the pedicles and the 

intervertebral foramina. The epidural space extend from the foramen 

magn um, where the dura is fused to the base of skull to the sacral 

hiatus .Anatomic landmark that anesthesiologist uses to administrator 

spinal anesthesia include the spinous processes and the iliac crests. A 

line drawn across the patient's back at the level of the top of the iliac 

Crest usually crosses the vertebral column at the L4 level, The 

interspace palpated directly above this line is the L3-L4. 
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Skin between two spinous processes 

supraspinous ligament, interspinous 

ligament between two vertebrae, then 

through ligamentum flavum where 

increased resistance is felt. Finally, the 

dura mater is traversed and subarachnoid 

space is accessed 6cm (from skin to 

subarachnoid space).  

The spinal cord: 
 1- it is a direct continuation of the medulla oblongata 

 2- it starts from upper border of the Atlas to the lower border of L1 | 

(in adult) and it may extended more.  

3- the length of Sp.c is 42-45 cm.  

4- in the new born it will extend to L3. 

 5-below L the spinal canal is oCcupied by a lash of lumbar, sacral & 

coccygeal nerve roots and it is called cauda equina 

 6-from the end of Sp.c will extend the fillum terminal internia which is 

thread like and end at S2 and then it pierce the dura & continue as 

fillum externa and is buried in the cOccyx,  

7- the spinal nerves are 31 pairs as following: 8 cervical, 12 thoracic, 5 

lumbar, 5 sacral and 1 coccygeal nerve  

8- the Sp. c has two enlargements: cervical at C3 - T2 and lumbar at T9- 

T12.  

9- Bd, Supply of Sp.c are: 1 - 2 posterior spinal Arteries. One anterior 

spinal arteries 

 The dura Matter: 
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 There are two layers in the brain which are separated to form sinuses. 

The dura and the Arachnoid ends as a tube at S2 level and so the CSF. 

Is not found below S2 level.  

Epidural space boundaries 

 Anteriorly: body of the vertebrae and post. long.  

ligament Posteriorly: vertebral arches and ligamentum flavamum. 

Superiorly: closed by fusion of the dura & periosteum at 

 foramen  |magnum.  

Inferiorly sacro - coccygeal ligament. 

 

 

the space contained FAT. C.S.F fluid (cerebro spinal fluid) it is clear 

colorless fluid Technique: The epidural anesthesia is instituted in a 

similar fashion to spinal anesthesia Patient placed in a detained 

upright or lateral decubitus position, with the back flexed as much as 

possible. the back prepared and draped sterilely, local infiltration of 

the skin overlying the chosen interspace is administrated. The mater 

and to facilitate threading of the epidural catheter through the needle 

the epidural space. The epidural space is locatable by the loss of 

resistance technique, first, the tough ligamentum flavum overlies the 

space posteriorly, providing resistance to the needle as it passes 

through it. Second, there is negative pressure in the epidural space 

implying negative resistance, epidural need le tip is curved to help 

prevent accidental stress of the dura The change in resistance, or loss 

of resistance locate the epidural space, and this can be sense the loss 

of resistance by connecting a syringe on the hub of thTuohy needle and 

applying continuous gentle pressure on the plunger of the syringe as 

the needle is advanced through the ligaments through into the 

epidural space. Once the epidural space is located with Tuohy needle 

by the loss of resistance technique. The epidural catheter can thread 

into the space. Typically 2 - 5cm after the epidural catheter has been 

placed and the Tushy needle has been rolled back, the epidural 

catheter is best secured in place by taping it to the patient's back. The 
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test dose used for epidural catheter is 3ml of 1. 5% lidocaine with 1: 

200000 Epinephrine. The test dose performed to exclude the possibility 

that the catheter has been accidentally placed into an epidural vein or 

into the subarachnoid space Wait for 3minutes after the 

administration ...of the test dose to safely exclude these two 

possibilities. 

 

 Spinal anesthesia: 
Spinal cord is with three meninges. The outer layer is Dura matter  

and the second layer is arachnoids layer, the the Dura mater and 

arachnoids is called subdural Space ,the third layer is Pia mater and 

the space between arachnoids layer and Pia mater is called subarach 

noid space which is contain the C.S. F. The spinal column extended 

from the base of skull till the level space between L1, L2, Cauda 

ingénue. So the level of injection of local anesthetic is in subarachnoid 

space between space of intervertebral space between L3-L4 

 

 Spinal anesthesia is perform for operations of lower abdomen, 

inguinal regions, lower extremities, or perineum region. It is injection 

of local anesthetic into the subarachnoid space. The main effect results 

from anesthetization of anterior and posterior nerve roots, loss neural 

function (autonomic activity, superficial pain, temperature sensation, 

vibratory position sense, motor power, touch). 

 

 Apparatus used for spinal anesthesia:  
1- Spinal needle 

2 - Syringe of 5CC for local analgesia (local infiltration of skin at the 

site of lumber puncture) 

 3- Syringe for local anesthetic of spinal anesthesia  

4- Ampules of local anesthetic g, Lidocaine, 

 5- Sterile towel 

 6- Swabs and swab holder. 
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 7-Rubber gloves 

 8- Antiseptic solution like butadiene.  

Duration of action affected by: 
 -type of local anesthetic, Procure (60min), Xylocain (90min), Tetracain 

(150min). 

 Quantity of local anesthetic. 

 Mixing of local anesthetic with Vasoconstrictor. 

(Epinephrine0. 2mg, or phenyl-epinephrine 1 -2mg)  

Technique of spinal anesthesia  

*The patient should have a cannula,  

*The patient takes either lateral or sitting position and the chin touch 

the knees in order to open the intervertebral space as much as 

possible, All the equipment must be sterilized by autoclave, After 

wearing the cap and the mask then antiseptic the anesthetic hands 

and he should wear rubber gloves sterilize the back of patient, begin 

from the area of injection and outside using the swab holder, A sterile 

towel draped around the bottom of back 

* Pointing the area of injection space between L3 - L4) BY FEELING THE 

TWO ILLAC CRESTS AND THE LINE CONNECTED BETWEEN THEM 

PASSING THROUGH THE BACK, Sometimes anesthetizing the skin at the 

area of injection of spinal needle (infiltration). 

* Puncture the skin by spinal needle) at the level of space between L3-

L4 in Middle line and slightly upward direction, When you pierce the 

Dura you will feel loss of resistance, then remove the satellite to se the 

flow of CSF which is mean the success. 

 *connect the spinal needle to syringe containing the local anesthetic 

e.. Lidocaine and inject it 

* If blood flows with CSF, the spinal needle should be drawn and try 

again After three failure of performing spinal anesthesia, you should 

try another type of anesthesia. 

 

COMPLEMENT LE:6 
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Le:6              
MOTOR POWER of spinal anesthesia TESTED BY ASKING THE 

PATIENT TO: DORSIFLEX THE FOOT (S1, S2), 

 FLEX THE TOES (L4, L5), 

 RAISE TIP KNEES (L2, L3),  

OR TENSE THE RECTUS MUSCLES (T6. T12) By LIFTING THE HEAD.  

 

Advantages of the spinal analgesia 

 1. it prevent the strong patient from muscles relaxant and will 

preserve spontaneous Respiration  

2. has less vomiting and aspiration in full stomach patient. 

 3. has a quit relaxed abdomen. 

 4. The intestinal functions will returned early  

5.it is preferable when the airway management my be more difficult 

 6. it will decrease the wound bleeding  

7. it is easier  

8. it is quicker  

9-it is useful in alcoholic and addictive patient. 

 10-it is useful in presence of hepatic ,renal, metabolic disease. 

 

 Disadvantages of spinal anesthesia:  
1 - Hypotension due to paralysis of sympathetic nerves System And 

vasodilatation,  

2-Possible interference with efficient respiratory exchange. 

 3-Possible difficult technique.  

4- Postoperative headache 

 5- Danger of technique: introduction of infection, injury of Nerve. 

 6-Postoperative vomiting. 
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 Indications for spinal & Extraordinary Analgesia 

 1. for strong muscular patient.  

2. if the muscle relaxant is contra indicated. 

 3. for chronic respiratory.diseases.  

4. if the Tracheal intubation is avoided.  

5. for full stomach. 

6.for Amputation, hip surgery, Transurethral manipulation, some 

prostatectomy, colectomy, rectum, hysterectomy, vaginal repair 

&hemorrhoid. 

 7. smaller incidence of deep vein thrombosis . 

  

Effects of spinal & epidural block  

The L.  A drug to the subarachnoid or epidural space will lead to block 

the nen dependency and depend on:  

1- concentration of the drug.  

 2-  volume of the drug injected,  

3 - type of local anesthesia  

4 - mixing with vasodilator like epinephrine 0.  2mg or phenyl 

epinephrine 1 - 2mg  

The block occurs to: 
 1-  preganglionic B - fibers.  

 2-  then pain. 

 3-  touch.   

 4 - proprioception. 

5 - lastly motor fiber  

Contraindication of S.  A:  
1 - Patient refusal. 

2 - Local infection of sepsis at the site of injection . 

3 - bleeding disorders, thrombocytopenia, or systemic anticoagulation 

(secondary to an increased risk of a spinal epidural hematoma) . 

4 - sever aortic stenosis. 

 5 - Increased intracranial pressure . 
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6  - space occupying lesions of the brain 

 7 - Anatomical disorders of the spine.. 

 8 - Hypovolemia e.  g.  following massive hemorrhage. 

 9 – allergy, 

 

 Relative contraindication:  
1 - Neurologic deficiency, backache, and presence of spinal Cord 

Diseases.  

 2 - Concurrent use of anticoagulant. 

3 - Difficult lumber puncture.  

 4 - Introduction of infection,  

5 - Very young patient  

6 - Morbid fear and mental aberration 

 7 - Decrease blood volume and anemia, CVD 

 

Risks and complication  

Complications of spinal anesthesia can result from the physiologic 

effects on the nervous system and can also be related to placement 

tech nique. Most of the common side effects are minor and are self-

resolving or easily treatable while major complications can result in 

more serious and permanent neurological damage and rarely death. 

These symptoms can occur immediately after .administration of the 

anesthetic or arise up to 48 hours after surgery 

 

 Common and minor complications include: 
 1-Mild hypotension due to preganglionic symptomatic block ,and 

interruption of baroreceptor reflexes that control blood pressure, and 

also due to peripheral vasodilation. 

 2-Bradycardia due to sympathetic block(which is responsible of 

release of endogenous norepinephrine) 

 3-nausea and vomiting 
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 4-paralysis of intercostal muscles does not cause respiratory 

insufficiency, if the root of phrenic nerve are not reached by the 

anesthetic diaphragmatic action alone should provide adequate 

ventilation, Patient complain from difficulty of breathing during spinal 

anesthesia due to lack of proprioception in abdominal and thoracic 

muscles  

5-on bowel: Intestine being contracted and hyperactive and sphincter 

relieved due to unopposed of parasympathetic activity, morphine and 

atropine are minimize this action 

 6-Transient neurological symptoms (lower back pain with pain in the 

legs) 6-urinary retention  

7-post-dural-puncture headache or post-spinal headache Associated 

with the size and type of spinal needle used  

 

Serious and permanent complications are rare but are usually related 

to physiologic effects on the cardiovascu lar system and neurological 

system or when the injection has been unintentionally at the wrong 

site.The following are some major complications:  

1-nerve injuries: Cauda equina syndrome. 

 2-Cardiac arrest. 

3-sever hypotension. 

4-spinal, epidural hematoma, with or without subsequent neurological 

sequelae due to compression of the spinal nerves  

5-Epidural abscess  

6-Infection (e.g. meningitis) 

 Drugs is for Extradural: Bupivicaine 1.5 solution with adrenaline Drug 

used for spinal: All LA drugs and mainly xylocaine 5% = 5 mg / ml, 

Use a dose of 50-100 mg. 

 Care of the patient During the operation: 

 1-the patient should be comfortable on the operative table. 

 2-Monitor the vital Sign: pulse, blood pressure, adequacy of 

respiration and encouragement. 



                        

ANESTHESIA DR_HALA ALYUOZZBAKY 

 

27 

 3-The surgeon must not describe his operation in audible voice  

4- if there is nausea or vomiting result for fall in blood pressure or 

surgical manipulation in upper abdominal region, will be treated by 

Oxygen supply, plasil and IV fluid. 

 5- Test the level of anesthesia, at least during the first 5- 10minutes.  

6- Respiratory insufficiency: due to phrenic nerve block, and usually the 

accessory muscles of respiration is used. treated by Oxygen supply by 

mask  

7-Hypotension may occur (systolic pressure below 80 mmHg), treated 

by Oxygen supply by mask, IV fluid infusion, administration of 

vasoconstrictive drug like Epinephrine 5-10mg iv or phenylephrine. 

 Postoperatively : 

 1-Avoidance of injury to limbs.  

2-Monitoring of vital sign. 

 3-Prevention of postoperative headache which is due to leakage of 

CSF from hole in the Dura mater caused by needle. Loss of CSF result in 

decrease in CSF pressure. Treated by bed rest, analgesia, caffeine and 

hydration of 3L or more daily either orally or IV, epidural blood patch. 

Spinal anaesthesia Extradural anaesthesia 
Level : below L1/L2 , where the 

spinal cord ends 
Level :at any level of the vertebral 

column 
Injection : subarachnoid space i.e 

puncture of the dura mater 
Injection: epidural space (between 

ligamentum flavum and dura mater) 
i.e without puncture of dura mater 

Identification of the subarachnoid 
space : When CSF appears 

Identification of the peridural space: 
Using the loss of resistance 

technique 
Dosis : 2.5-3.5 ml bupivacaine 

0.5% heavy 
Doses : 15-20ml bupivacaine 0.5% 

Onset of action : rapid(2-5min) Onset of action : slow (15-20min) 
Density of block : more dense Density of block : less dense 

Hypotension : rapid Headache: is not a probably 
Headache : is a probably 

complication 
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Le:7-8   ANANESTHETIC MACHINE (BRITISH ENGLISH) OR 

ANESTHESIA MACHINE (AMERICAN ENGLISH; SEE SPELLING 

DIFFERENCES) 
is a medical device used to generate and mix a fresh gas flow of 

medical gases and inhalational anesthetic agents for the purpose of 

inducing and maintaining anaesthesia 

 

 Anesthetic machines are distinct from anaesthesia carts, which hold 

various adjuncts for anaesthesia such as intravenous medications, 

syringes, needles and other items of equipment that the healthcare 

worker providing anaesthesia might need 

 

 Boyle machine: Gases are delivered from pipes (or cylinder) via 

pressure reducing valve, which reduces the pressure to flow meter 

where a flow is controlled by needle valve, two or more vaporizers are 

usually provided gases, then pass into anesthetic breathing system.  

 

Cylinder (central supply)  

1-oxygen cylinder: international color is white or black with white head 

pressure 137 bar, full at 15 ° C  

2- nitrous oxide cylinder: blue color, 54 bar. 

 3- Air cylinder: gray body / black and white quartered 137 bar.  

4- Carbon dioxide cylinder: gray color, 50 bar... 

5- Cyclopropane: orange color, 5 bar 

 

 Pressure reducing valve advantages 
 1- To give safe working pressure.  

2- To prevent equipment damage, 

 3- Maintain constant pressure within the machine,  

4-To allow discharge control of gas flow 
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Flowmeter: 

 Apparatus used for measuring gas flow (liter/min) in order to control 

the flow of gases to the patient. Types:  

1-variable orifice and fixed pressure difference (Rota meter) 

 2-fixed orifice meter (variable pressure difference).  

 

Oxygen failure warning (alarm)) devices The properties:  

1- It should not depend on the pressure of any gas other than oxygen 

itself  

2-The alarm system should not use battery or any main power  

3- The signal should be audible and character.  

 4-There should be warning of impending failure and further warning 

failure has accrued. 

 

 Vaporizers: volatile anesthesia exist as liquid at room temperature 

and atmospheric pressure, # vaporizers allow not only the 

Vaporization of liquid anesthetic but also they accurately deliver the 

specified concentration of anesthetic to common gas outlet and finally 

to patient, Vaporizers are classified as: agent specific,Variable -bypass, 

flow - over, temperature- Compensating device, and out - of - circuit 

vaporizers. *There are three different streams of flow that the gases 

can take: 

 a-The gases may be diverted by temperature compensating bypass 

valve. 

 b-They may enter the mixing bypass chamber. 

C-They may enter the vaporizing chamber. 

 

 Canister 
 consist of container and soda lime. 

Advantages of Canister 

 1- Economy in uses of gases. 

 2-less pollution of theater atmosphere  
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3-Humidification and warming of inspired gases  

4-absorption of CO2 from the anesthetic breathing system.* Canister: 

container with soda lime granules (90% ca (OH) 2, 5% NaoH+ 

KoH+Silicates) Silicates: to prevent powdering And it contains color 

indicator like ethyl violet used for indication of finishing of advantage 

of soda line.  

 

Humidification : 

Breathing of drug gases for long period leads to trachitis,bronchitis, 

and pulmonary collapse in postoperative period Due to The gases tend 

to flow through mouth, so that functions of the nose are very short. 

With the use of tracheal tube the whole role of adequate 

humidification falls to the lower respiratory tract  

 

The advantages of humidification of inspired gases  

1-preservation of respiratory epithelium from damage.  

2- Prevention of the drying of secret . 

3-Prevention of water and heat loss from patient especially in pediatric 

patients  

Corrugated tubes : 

wide 22 mm to reduce the resistance to respiration: Corrugated to 

prevent the kinking of the tubes 

 

Reservoir bags: 
 These are usually made of antistatic rubber and should be large 

enough to supply the patient's inspiratory volume( 2 liters for adult 0.5 

for children). 
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Advantages: 

 1-act as an excellent visual monitoring of spontaneous respiration. 

 2-mixing of gases.  

3-can be used for providing supervised ventilation,  

- Expiratory valve 

 These are one way spring loaded, fully adjustable valve During 

spontaneous breathing they should be fully opened. During manual 

controlled ventilation they should be closed with minimum leak. * 

During the used of ventilator they could be completely 

 

 Magill system: 
 Magill system (mapleson - A)* effective CO2 elimination, be quires 

spontaneous respiration with expiratory valve of minimal resistance 

and total gas flow greater than alveolar ventilation. 

 *flow of about 5 liter / minute is required to flush Co2 from the 

system. 

 The most satisfactory with spontaneous respiration Mapleson - E - 

(Ary 's-T-piece) 

 Ary's T-piece used in infant and young children, fresh gas flow should 

be about twice the minute volume of patent, modified by Jackson Ress 

who added a bag for monitoring and IPPV . 

: ippv is intermittent positive pressure ventilationNote 
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Simple face mask  

1-Non re-breather face 

mask (mask with oxygen 

reservoir bag and one-

way valves which aims 

to prevent/reduce room 

air entrainment) 

 2-Nasal cannula (low 

flow) 

 3-Tracheostomy mask  

 

 

The simple face mask (SFM): is a basic disposable mask, made 

of clear plastic, to provide oxygen therapy for patients who are 

experiencing conditions such as chest pain (possible heart attacks), 

dizziness, and minor hemorrhages. This mask is only meant for 

patients who are able to breathe on their own, but who may require a 

higher oxygen concentration than the 21% concentration found in 

ambient air. Patients who are unable to breathe on their own are 

placed on a medical 

 

ventilator instead. The simple face mask can deliver higher flow rates 

than nasal cannula (6-10 liters per minute) for an FiO2 of 40-60% 

oxygen. Nasal cannula and simple face masks are .described as low 

flow delivery systems  

 

Unlike the non-rebreather and partial rebreather masks, the simple 

face mask lacks a reservoir bag. It also has holes in the mask instead of 

the non-rebreather's one-way valves, so ambient air can enter the 

mask. This featu re eliminates the danger of suffocation present if a 

mask with one-way valves becomes disconnected from oxygen. 

Therefore, the simple face mask is commonly preferred by basic life 

support personnel 
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 Face masks should be 

 *easy to clean and Sterilize after each patient 

 *These should be provided good fit with patient and added minimal 

dead space. 

 *If should be chosen and best fit by testing prior to induction. 

*Excessive pressure on face, nose, eye, must be avoided 

 

 Tracheal intubation 
 Translaryngeal intubation it is safe and common practice in patient 

under going general anesthesia. It requires 

 (1) Knowledge of anatomy of upper airway.  

(2) equipment 

 a- tracheal tube 

 b-laryngoscope . 

c-muscle relaxant agent (for easy intubation).  

d-magill forceps (in nasal intubation). 

 e-empty syringe for inflammation of cuff . 

 f- Stellate. Stellate is used in difficult intubation. And to. reinforced 

tracheal tube , 

 g. xylocain lubrication of lower third of T. T. (advantage)– 

1-local anesthesia 

 2-lubricant 

 Types of intubation: 

 1-oral intubation 

 a-awake 

 b-anesthesia  

2-nasal intubation 

 Type of tracheal tubes: 

 1-plain tracheal tube 

 2-cuffed tracheal tube 

 a-one lumen  
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b-double lumen 

 3-reinforced (arrmoud) tracheal tube 

 Indication for tracheal intubation  
1. provide patent air way, 

 2. prevent inhalation (aspiration) of gastric Contents, 

 3-for frequent suction,  

4. facilitative positive pressure ventilation, 

 5 operative position other than supine,  

6-Operative sit near or involving the upper air way. 

 7-Air way maintenance by mask is difficult,  

8-disease involving upper air way  

Advantage of cuff in tub  

1-fixation of tube in the trachea 

 2-Prevent aspiration of stomach content ,secretion.saliva.  

3-prevent gas leakage. 

 The plain tube used in children because:  

1-The narrowest part in the trachea is cricoid cartilage (first ring in the 

trachea) which make the tube fit 

2-the tube in children below 8 years cause pressure on mucosa of 

trachea lead to damage and fibrosis Double lumen tube used in open 

chest surgery 

Arrmound tracheal tube used in neck and neurosurgery  

 

Uses of magill forceps 

1-used for nasal intubations, 

2 -to catch any foreign body inside oral cavity and pharynx 

3-may be used to put and removed pharyngeal packing, 

4-insertion of stomach tube under anesthesia, 

Uses of laryngoscope: 
 lighting and widening of oral cavity and pharynx.  

2-for Tracheal intubation oral or nasal  

3-for providing stomach tube under anesthesia 
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 part of laryngoscope: 

 1 -blade. 

 2-handle 

 .3-lamp . 

4- Battery.  

Type of laryngoscope : 

1 - curved laryngoscope 

 2 - straight laryngoscope 

 Confirmation of tracheal tube in the trachea:  

1-symmetrical bilateral movement of chest with manual compression 

of the reservoir bag 

 2-presence of bilateral breathing sound on osculation of chest 

-3-increase Hb saturation in pulse oximeter.  

Complications of tracheal 
 intubation  

A-at time of intubation: 
 1-failed intubation. 

 2-spinal cord and vertebral column injury. 

 3-trauma to the lips ,teeth,tongue.and nose 

 4-hypertension ,tachycardia ,bradycardia, and arrhythmia 

 5-raised intracranial and intraocular pressure  

6-laryngospasim. And bronchospasm  

7-laryngeal trauma.  

8-Airway perforation  

9-esophageal intubation 

 10-nasal, pharyngeal,tracheal,oesophageal and bronchial trauma. 

 B-while the ETT in the place  

1-tension pneumothorax  

2-pulmonary aspiration 

 3-airway obstruction  

4-disconnection and dislodgment 

 5-unsatisfactory seal 
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 C-during extubation 
 1-difficult extubaion 

 2-cuff related problems 

 3-ETT sutured to trachea or bronchus 

 4-laryngeal oedema 

 5-aspiration of oral or gastric contents 

 

 D-after intubation 
1-sore throat 

2-laryngeal oedema 

3-hoarseness 

4-nerve injuries 

5-laryngeal ulcer 

6-laryngeal granuloma 

7-Vocal cord paralysis 

8-trachea-esophageal fistula 

9-tracheal stenosis 
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ANESTHESIA DR_HALA ALYUOZZBAKY 

 

37 

  

 

Le:9       GENERAL ANAESTHESIA        
 

General anesthetics bring about a reversible loss of consciousness and 

analgesia in order for surgeons to operate on a patient. Their use is 

common place, but how they produce .their effect is still not fully 

understood General anesthesia is, essentially, a medically induced 

coma, not sleep. Drugs render a patient unresponsive and unconscious  

 

They are normally administered intravenously (IV) or inhaled. Under 

general anesthesia, the patient is unable to feel pain and may also 

have amnesia  

 

A variety of drugs may be administered, with the overall aim of 

ensuring unconsciousness, amnesia, analgesia, loss of reflexes of the 

autonomic nervous system, and in some cases paralysis of skeletal 

muscles. The optimal combination of drugs for any given patient and 

procedure is typically selected by an anesthetist, or another provider 

such as an operating department practitioner, 

 Stage of anesthesia:  

Stage1  

Stage 1, also known as induction, is the period between the 

administration of induction agents and loss of consciousness. During 

this stage, the patient progresses from analgesia without amnesia to 

analgesia with amnesia. Patients can carry on a conversation at this 

time 

 Stage 2 
 Stage 2, also known as the excitement stage, is the period following 

loss of consciousness and marked by excited and delirious 

activity.During this stage, the patient's respiration  

 



                        

ANESTHESIA DR_HALA ALYUOZZBAKY 

 

38 

 

 

and heart rate may become irregular. In addition, there may be 

uncontrolled movements, vomiting, suspension of breathing, and 

pupillary dilation. Because the combination of spastic movements, 

vomiting, and irregular respiration may compromise the patient's 

airway, rapidly acting drugs are used to minimize time in this stage 

and reach Stage 3 as fast as possible  

Stage 3 

 In Stage 3, also known as surgical anaesthesia, the skeletal muscles 

relax, vomiting stops, respiratory depression occurs, and eye 

movements slow and then stop. The patient is unconscious and ready 

for surgery. This stage is divided into  

four planes  

;The eyes roll, then become fixed 

 Corneal and laryngeal reflexes are lost  

;The pupils dilate and light reflex is lost 

 Intercostal paralysis and shallow abdominal respiration occur  

Stage 4  
Stage 4, also known as overdose, occurs when too much anesthetic 

medication is given relative to the amount of surgical stimulation and 

the patient has severe brainstem or medullary depression, resulting in 

a cessation of respiration and potential cardiovascular.collapse. This 

stage is lethal .without cardiovascular and respiratory support  

 

The anesthetist's priority is to take the patient to stage 3 of anesthesia 

as quickly as possible and keep them there for the duration of the 

surgery. 

 Most general anesthetics are induced either intravenously or by 

inhalation. Intravenous injection works faster than inhalation, taking 

about 10-20 seconds to induce total unconsciousness. This minimizes 

the excitatory phase (Stage 2) and thus reduces complications related 



                        

ANESTHESIA DR_HALA ALYUOZZBAKY 

 

39 

to the induction of anaesthesia.[citation needed] Commonly used 

intravenous      

induction agents include propofol, sodium thiopental, , and ketamine. 

Inhalational anesthesia may be chosen when intravenous access is 

difficult to obtain (e.g., children), when difficulty maintaining the airway 

is anticipated, or when the patient prefers it. Sevoflurane is the most 

commonly used agent for inhalational induction, because it is less 

irritating to the tracheobronchial tree than other agents 

 

 

 Maintenance of anesthesia:  

The duration of action of intravenous induction agents is generally 5 to 10 

minutes, after which spontaneous recovery of consciousness will occur. In 

order to prolong unconsciousness for the required duration (usually the 

duration of surgery), anaesthesia must be maintained. This is achieved by 

allowing the patient to breathe a carefully controlled mixture of oxygen, 

sometimes nitrous oxide, and a volatile anaesthetic agent, or by 

administering medication (usually propofol) through an intravenous 

catheter. Inhaled agents are frequently supplemented by intravenous 

anaesthetics, such as opioids (usually fentanyl or a fentanyl derivative) 

and sedatives (usually propofol or midazolam). With propofol-based 

anaesthetics, however, supplementation by inhalation agents is not 

required  

At the end of surgery, administration of anaesthetic agents is 

discontinued.Recovery of consciousness occurs when the concentration of 

anaesthetic in the brain drops below a certain level (usually within 1 to 30 

minutes, depending on the .duration of surgery) Other medications are 

occasionally used to treat side effects or prevent complications. They 

include antihypertensives to treat high blood pressure; ephedrine or 

phenylephrine to treat low blood pressure; salbutamol to treat asthma, 

laryngospasm, or bronchospasm; and epinephrine or diphenhydramine to 
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treat allergic reactions. Glucocorticoids or antibiotics are sometimes given 

to prevent inflammation and infection, .respectively  

 

Rapid sequence induction (RSI)/'Crash' induction what is it ? 

 A rapid sequence or 'crash' induction classically involves the rapid 

administration of an induction agent whilst applying cricoid pressure, 

immediately followed by a fast acting muscle relaxant with the aim to 

quickly achieve intubation conditions (traditionally without the need for 

bag-mask ventilation (BMV) between induction and intubation) and 

protecting the lungs from aspiration. Rapid sequence induction is 

therefore indicated in situations with an elevated risk of aspiration eg 

emergency abdominal surgery Before induction  

1-Aspiration of gastric contents if present ,nasogastric tube my inserted in 

the stomach  

2-use rapid induction agent and suxamethonium to achieve rapid muscle 

relaxation analgesia or sedative drugs not given  

3-application of cricoid pressure as patient as patient loss his 

consciousness 

 4-avoid manual inflation of the lung by face mask to prevent inflation of 

stomach which will lead to regurgitation  

5-preoxygenation therefore required to prevent hypoxia until tracheal 

intubation is achieved  

6-before releasing the cricoid pressure the cuff of the tube must be 

inflated 
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Characteristics of An ideal inhaled anesthesia 

1-non toxic. 

 2-non allergic.  

3-non flammable 

 4-stable in storage.  

5-no extra special equipment needed.  

6-low solubility in blood.  

7-analgesic  

8-skeletal muscle relaxant 

 9-minimal respiratory irritation.  

10-no reaction with soda lime or breathing circuit  

11-not malignant hyperthermia trigger  

12-compatible with epinephrine.  

13-bronchodilator. 

14-less myocardial depression. 

15-no or minimal cerebral vasodilation. 

 16-no hepatic and renal toxicity. 

 17-rapid change in anesthetic depth.  

Ideal characteristics of IV anesthetics are 

 1-high therapeutic index  

2- non-cummulative  

3-potent, so small volume is required for anesthetic 

induction/maintenance  
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4-long shelf life and resistance to microbial contamination 

 5-compatible with other dugs 

 6-quick and smooth induction and recovery 

 7-reversible with specific antagonist  

8-non-allergenic  

9-no cardiopulmonary depression  

10- independent of liver and kidneys for metabolism and excretion 

 11-no effect on cerebral blood flow ....no increase in ICP or IOP  

12-no endocrinologic effect  

13- no pain on injection 

14- inexpensive 

 15-chemically stable,not required storage in frigid or a way from light,not 

required reconstitution before use or any additive,compatible with I.V 

fluid 16-low incidence of thrombophlebitis and harmless on extravasation 

or intra arterail injection.  

16-without unwanted movement, cough,hiccup etc.  

17-antiemetic, anticonvulsant  

18-no toxic metabolism 

 19-not bronchoconsictor  

20-rapid metabolism to non active metabolites 

 21-no confusion no hallucinations no nightmares 

 22-not teratogenic  
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Character of ideal anesthesia: 

 1-rapid and pleasant induction. 

 2-rapid change in depth of anesthesia. 

 3-wide margin of safety . 

4-absence of toxic and adverse effects . 

5-no vomiting or hallucinations . 

6-good muscles relaxants. 
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Le:10 PHARMACODYNAMIC AND PHARMACOKINETICS EFFECT 

OF THE D RUGS 

Pharmacodynamics is the study of how a drug affects an organism, 

whereas pharmacokinetics is the study of how the organism affects the 

drug. Both together influence dosing, benefit, and adverse effects 

Pharmacokinetics:  

is the study of the absorption, distribution metabolism, and elimination of 

inhaled or injected drugs and their metabolites. It is also the study of the 

time it takes for these processes Occur. (what the body does to the drugs). 

Pharmacodynamics: 

 is the study of the responsiveness of receptors to the drugs (what the 

drug does to the body). The study of relationship between specific dose of 

drug and its effect on the body.  

Receptors: 

 are components of the cell, often lying within the cell membrane, 

Attachment of a drug to a receptor leads to chain of events end result is 

pharmacologic effects of the drug. The three methods by which a drug's 

effects are terminated are through its red istri bution to inactive tissue 

sites, metabolism, and/or excretion  

*Agonist drugs are drugs that bind to and activate receptors. 

* Antagonist drugs are drugs that bind to but do not activate  receptors.  

An antagonist whose effect can be overcome by increasing the 

concentration of the an agonist at the receptor is considered a 

competitive antagonist. Example is a non-depolarizing muscle relaxants 

which are binding to and occupy acetylcholine receptors in neuromuscular 

junction, thereby blocking the effect of acetylcholine at that receptor. The 

effects of non- depolarizing neu rom uscu la r blocking drugs can 

overcome by increasing the concentration of acetylcholine molecules at 
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the receptor. This is the basis for reversal of the effect of non- 

depolarizing muscle relaxant by acetylcholine esterase inhibitors, such as 

neostigmine. *The two - compartment pharmacokinetic model used to 

describe the biphasic manner in which the body appears to handle drugs 

administrated as a bolus. Initially, the drug will enter the central 

compartment. The central compartment, which is of a smaller volume, 

consist of the blood, plasma, and highly perfused organs such as the 

heart, lungs, kidneys, and liver. With time the drug will then transfer into 

the peripheral compartment which contains a large volume, consist of all 

other tissues or sites in which a drug may distribute itself. The transfer of 

drugs between these two Compartments depicted as rate constants. 

Three properties of a drug that will determine how much of the drug will 

pass from the plasma into the tissues after its intravenous administration 

include its  

1-capacity to bind to plasma proteins.  

2-degree of ionization. 

 3- its lipid solubility.  

For example, drugs that are highly bound to protein, with high degree of 

ionization, and a low lipid solubility will tend to remain in the plasma and 

have a high plasma concentration. 

 Drugs are cleared from the body through its elimination or metabolism. 

The clearance rate of a drug is defined as the volume of plasma that is 

cleared of 1 drug per unit time, The kidneys are primarily responsible for 

clearing drugs from the plasma through the excretion of drugs in the 

urine, drugs that are water soluble and not bound to proteins are most 

efficiently excreted by kidney. Although the kidneys, lungs, and 

gastrointestinal tract have limited potential for the metabolism of drugs, 

the liver is the organ primarily responsible for the metabolism of drugs, 

which facilitates their clearance from plasma. Metabolism is the 

conversion of lipid soluble drugs to water soluble drugs which allows for 
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their excretion by kidneys. Lipid soluble drugs are poorly excreted by 

kidneys because they are so easily reabsorbed by renal tubules.  

Inhalation anesthetic agent 

 Nitrous oxide: Nitrous oxide is the most commonly used inhalation 

anesthetic in dentistry and is commonly used in emergency centers and 

ambulatory surgery centers as well. When used alone, it is incapable of 

producing general anesthesia reliably, but it may be combined with other 

inhalation and/or intravenous agents in deep sedative/general 

anesthesia nitrous oxide have: 

 1-weak anesthetic, powerful analgesic it reduces anesthetic and opioid 

requirement  

2- minimal effects on heart and blood pressure but my cause myocardial 

depression on sick patient  

3-little effect on respiration  

4-low blood solubility (quick induction and recovery) 

 5-non toxic non irritant  

6-has no effect on muscle of the uterus so can use in Caesarean Section 

(No skeletal muscles relaxation properties  

 7-least hepatotoxic of all inhaled anesthetic  

Negative side effects may include 

 2-nausea or vomiting  

3-increased sleepiness 

 4-excessive sweating or shivering. 

 5-Headaches can result if a patient does not receive oxygen for at least 

five minutes after the nitrous oxide has been turned off 
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Halothane 

 Halothane, sold under the brandname Fluothane among others,  

1-is a general anesthetic it can be used for induction and maintain 

anesthesia with or without using other anesthetic agent  

2-One of its benefits is that it does not increase the production of saliva 

which can be particularly useful in those who are difficult to intu bate. 

 3-potent hypnotic and analgesic  

4-relatively non irritant non toxic  

5-non inflammable and store in colored bottles 

 6-cause hypotension due to vasodilation and myoca rdial depression And 

cause bradycardia reversed by atropine 

 7-respiratory depressant and depress pharyngeal and laryngeal reflexes 

8-produce moderate muscles relaxation Cause significant relaxation of 

uterus when use more than 5% And thus increase blood loss during C/S 

and abortion 

 9-shivering and tremor are common during recovery it drope the 

temperature 1C  

10-hepatic toxicity Can cause massive hepatic necrosis So fluthane should 

not used within 3 months of previous anesthesia  

11-should not be used in people with a history of malignant hyperthermia 

either in themselves or their family members.  

Isoflurane:  

 1-it produces rapid induction and recovery  

2- causes less myocardial depression and hypotension than halothane and 

Enflurane 

3-it increased respiratory rate and decreased tidal volume (it is between 

halothane and enflurane for respiratory depression and effect). 4-
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incidence of coughing and laryngeal spasm is greater than Halothane, 5-it 

is suitable for C.S in concentration of O. 75%  

6-maintenance breathing is 1 - 2. 5%. 

 7-: has the advantage of providing stability of cardiac rhythm, lack of 

sensitization of heart to catecholamine, rapid awakening, not toXIC  

Enflurane: -  

1-it may cause convulsion, so should not be used in patient with history of 

epilepsy  

2- it depressed myocardium and caused vasodilatation. 

 3- it causes depression of respiration, respiratory rate increase, salivary 

and bronchial secretion is not increased.  

4- it produces moderate relaxation and enhance the action of non 

depolarizing relaxant.  

5- it is satisfactory for C.S using concentration 1% 

 6- it is eliminated via lung  

Desflurane: 

1-causes increasing in pulse rate and blood pressure  

2-causes some depression of respiration. 

 3-irritant causing coughing and laryngeal spasm at induction for adult 

and children.  

Sevoflurane: 

 1-it causes rapid induction (1 - 2min). 

 2-it is not irritant and both adult and children will tolerate it. 

 3-the incidence of coughing is low.  

4-trachea may intubated by deep sevoflurane (superior to halothane in 

this point) 
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Le:11     I.V ANESTHETIC AGENTS 
1-thiopentone  

2-propofol 

 3-ketamine 

 4-etomidate 

 5-benzodiazepines 

 6-methohexital  

Thiopentone (thiobarbiturate): 

 Sodium thiopental, also known as Sodium Pentothal (a trademark ), not 

to be confused with pentobarbital), thiopental, thiopentone, or Trapanal 

(also a trademark), is a rapid-onset short-acting barbiturate general 

anesthetic that is an analogue of thiobarbital(ultra short barbiturate) Its 

yellow powder soluble in water and alcohol diluted to 2.5% solution  

Prepare: 

 1 gram of Pentothal powder diluted with 40 ml of distal water to get 

2.5% solution We add 20 ml of distal water to 1gram of Pentothal then 

we take 10 ml of diluted solution and add to it 10 ml of distal water by 

this we get 500mg Pentothal in 20 ml of 2.5% solution this solution can 

used within 24-48hr  

Metabolism: 

 Thiopental rapid ly and easily crosses the blood brain barrier as it is a 

lipophilic molecule. As with all lipid-soluble anesthetic drugs, the short 

duration of action of sodium thiopental is due almost entirely to its 

redistribution away from central circulation towards muscle and fat 

tissue, due to its very high fat:water partition coefficient. Once 

redistributed, the free fraction in the blood is metabolized in the liver.  
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Dose: The usual dose range for induction of anesthesia using thiopental 

is from 3-6 mg/kg; however, there are many factors that can alter this 

 1-. Premedication with sedatives will reduce requirements, 

 2-patient factors. Among patient factors are: age, sex, and lean body 

mass.  

3-Specific disease conditions that can alter the dose requirements of 

thiopentone are: hypovolemia, burns, hepatic failure, hypoproteinemia, 

 

Contraindication:  

1-status asthmatics  

2-porphyria  

3-below 4 year age due to respiratory centre depression Use with caution: 

1-sever anemia, u remic, shocked, de bilitated patient 2-hepatic failure 

 3-myxoedema 

 4-sever breathing disorder  

5-heart disease 

Action: 

 cause sedation, hypnosis, Anaesthesia and anticonvulsant respiratory 

depression. 

Transient apnoea on induction is common and treatment by gentle 

manual IPPV.  

It reduce cardiac contractility, decreasing cardiac output, causing 

reduction of peripheral vascular resistance (hypotension) and causing 

compensatory tachycardia.  
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Larynx: increased susceptibility to stimuli, laryngeal spasm may occur. 

Eye: Pupil first diluted then contract, reaction lost with surgical 

anesthesia, decrease I. O. P, loss of eyelash reflex is an excellent sign of 

adequate induction of anaesthesia, 

 No effect on the tone of pregnant uterus 

 it crosses the placental barrier. 

 It causes brief skeletal muscles relaxation,  

It is reduced pain threshold (analgesia) 

 Complication: 

 Local complication  

1-Perivenous injection: pain, red ness, swelling, hematoma formation, 

rarely ulceration, Treatment: 10ml of normal saline is injected into the 

area 

 2- Intraarterial injection: sever pain, ulcer, odema of forearm and hand 

due to spasm, cyanosed fingers, white hand, patches of skin discoloration 

in limb. Sometime unconsciousness, Treatment: heparin1000unit via 

cannula the artery (dilution of the injected thiopentone with saline and 

heparin), prevention of thrombosis sometimes surgical treatment (plastic 

surgery). 

3- Thrombophlebitis.  

4-Injery to nerve. 

 General complication: 

 1 - Respiratory depression. 

 2-laryngeal spasm  

3- Circulatory collapse: due to over dose.  

4-Coughing:sign of light anaesthesia, salivation or regurgitation, dcic . 

5-Allergy                         6 
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6-postoperative vertigo ,euphoria,disorientation 

 

 Propofol  

Propofol, marketed as Diprivan among other names, is a short-acting 

medication that results in a decreased level of consciousness and lack of 

memory for events] Its uses include 

 1-the starting and maintenance of general anesthesia, 

 2-sedation for mechanically ventilated adults,  

3-sedation for surgical and diagnostic procedures 

 4-its usedas sedation for spinal, epidural,and regional anesthesia It is 

given by injection into a vein. Maximum effect takes about two minutes 

to occur and it typically lasts five to ten minutes. 

 

 characteristics of rapid onset and recovery along with its amnestic effects 

have led to its widespread use for sedation and anesthesia  

 

It presented as an oil - Water emulsion in 20 ml vial,10mg/ml. the 

induction does 1 - 3 mg/ kg, re peated does 0.5/ kg, duration of action (2 

minutes), the maintarience in fusion rate10 mg / kg  

 

Effects: . 

1-Pain on injection is common, it may be red uced by prior injection of or 

mixing with lidocaine.  

2-CVS: Hypotension is common, myocardial depression, bradycardia 

3-Respiratory system: respiratory depression is marked, less risk of 

laryngeal spasm, 
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4-tend to obtund upper airway reflexes, thus allowing manipulate or 

instrumentation more readily than halothane (laryngeal mask is useful). 

nausea and vomiting is less occur, it has antiemetic effect, 

 5-involuntary movement has been reported. e. g, twitches of hand and 

feet. 

 6-rapid return to consciousness with general state of well being and mild 

euphoria,  

7-it metabolized by liver to inactive and excreted by urine  

8-decrease cerebral blood flow and intracranial pressure  

Complications: 

 1-propofol emulsions contain soybean oil and egg yolk phospholipid or 

egg lecithin and thus, should not be used in patients with egg 

hypersensitivity or soya lecithin hypersensitivity 

 2-extravasation of propofol may cause local pain, swelling, blisters, and 

tissue necrosis  

3-sepses: Failure to use strict aseptic technique when handling propofol 

has been associated with microbial contamination and patient fever, 

infection, and death. Do not use propofol if contamination is suspected 

 4-Cardiac disease, dehydration, heart failure, hypotension, hypovolemia, 

obesity, pulmonary disease 

 5-Brain tumor, children, head trauma, infants, neonates, stroke  

6-Hyperlipidemia, hyperlipoproteinemia, pancreatitis Increases in the 

serum triglyceride concentration can occur with prolonged propofol 

administration  

7-labour, obstetric delivery, pregnancy surgeries during the third 

trimester of pregnancy may have negative effects on fetal brain 

development Propofol is not recommended for labor and obstet ric 

delivery, including cesarean section deliveries, because the drug crosses 

the placenta, and may be associated with neonatal depression 
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LE:12              KETAMINE 

sold under the brand name Ketalar . It produce dissociative anesthesia] It 

induces a trance-like state while providing pain relief, sedation, and 

memory loss. 

 Dose: 

 I. V dose 1- 2 mg / kg of 1% solution. 

 I.M 10mg/kg of 5% solution. 

 Maintenance dose 0. 5 mg/ kg. 

 Rectal for children 4-10 mg / kg.  

Can cause unpleasant dreams or nightmares & to over come this dreams 

use: 

 1. opiate - Hyoscine premedication.  

2. droperidole I. M or I. V.  

3. valium or Pentothal. 

 

 Side effects :  

1. increase in pulse, Bd. P  

2. pulmonary vasoconstriction.  

3.respiration is not depressed.  

4. increase in Intra - Ocular P. ,  

5. eye movements & nystagmus 

 6-cause hallucination and delirium , 

7. Increase muscle tone so it weak visceral analgesia. 

 8. contra Indicated in hypertension.  
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Clinical uses of ketamine 

 1. minor operations.  

2. Induction of g. A . 

3. when air way control is difficult.  

4. for neurological radio diagnostic in child. 

 5. if maintenance of Bd. P is impo rtant. Ex: in shocked patient. 

 6. open heart surgery.  

7.manipulations. 

 8. burns dressing & skin graft.  

9 Developing and poor countries developing countries.  

10 I.M use when I. V is difficult. 

 11. inductions in small child. 

 

Methohesital: 

 It is used in dose of 1- 1. 5mg/ kg I. V. it metabolized by liver so shorter in 

action and rapid recovery than thiopentone. So it is | In short outpatient 

procedures like electroconvulsive shock  

Etomidate Dose: 

 0.3mg / kg, sunset of action: o.5 minute, duration of action is Very short 

 Effects: 

 1-produces cardiovascular {sta bility with minimal change heart rate, 

blood pressure, strock volume, It is useful as, induction agent in patient 

with limited cardiac reserve 

 2- Respiratory system: it is less depressed ventilation than thiopentone or 

propofol when used alone  
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3- it have no analgesic effect. So supplemental agents need to 

administrated with etomidate to blunt the stimulatory effect of Direct 

laryngoscopy 

 4-it suppress adrenocortical function lead to prevention of desirable 

protective responses against the stresses that accompany the 

preoperative period.  

5-it metabolized by liver  

 

Benzodiazepines Include: 

 Midazolam. 

diazepam and lorazepam.  

They are anxiolytic and sedative. 

 High doses produce unconsciousness. 

 also produce amnesia. 

 minimal cardiovascular depression. 

 anticonvulsant activity and reliably safely in overdose. 

 reduced ICP so used in patient with space occupying lesion 

 

USES clinically: 

1-as premedication.  

2-1.V sedation.  

3-I.V induction of anesthesia. 

 4-suppression of seizure activity. 

 

 



                        

ANESTHESIA DR_HALA ALYUOZZBAKY 

 

57 

IV induction dose of midazolam 0.1-0.2mg / kg. 

diazepam 0.3mg / kg: 

 disadvantages:  

1- They have lack of analgesia.  

2-they delay in recovery (take 15 minutes) 

 Premedication Drugs: 

 1. sedative ex: barbiturate. 

 2. Narcotic Analgesic ex: opium Derivatives 

 3. Neuroleptic ex: droperidole  

4. Anticholinergic ex: Atropine & hyoscine.  

Causes of premeditation uses: 1. decrease fears & Anxiety of g. A & 

operations  

2. decrease secretions of saliva 

 3-to prevent undesirable reflexes ex: dysrhythmias  

4. As apart of Anesthetic technique  

5. To produce amnesia  

6-reduce the amount of induction agent required and allow smoother 

induction 

 Advantage of inhalation induction of anesthesia  

1-The possibility of elimination the excessive dose of Inhalation agent by 

expiration and ending the effect of inhalation agent by stop giving it 

through the inspiration and replaced it by 02 or ordinary air  

2-it is method of choice in pediatric patients 

 3-It is useful in patient whom the administration of muscle relaxant may 

danger  
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Disadvantages of inhalation induction of Anesthes  

1 -lt is slower than IV induction. so the stage of excitement may be 

Prolong. 

 2. Discomfort of patient as result of inhalation of volatile agent and 

irritation of mucosa of respiratory passages.  

3- It can not be used in special respiratory diseases  

4-it need to used the vaporizer. 

The advantage of I.V induction anesthesia 

 1-they are of rapid onset, faster than inhalation induction So we pass 

stage of excitement rapidly  

2-no need for using vaporizer 

 3- it more pleasant for adult than inhalation (not causing discomfort for 

patient)  

Disadvantages of IV induction anesthesia 

 1-we should calculate the dose of T. V anesthetic agent carefully and 

slowly injected, because of the difficulty in elimination of excessive dose. 

Also observe the patient for the effect of drug before injection more. 

 2- It carries risk of extravasations, intra-arterial painful injection, 

thrombosis, chemical reaction with other drug in the cannula. 

 3-The difficulty in finding open vein, in children, obese patient, and 

uncooperative patient 
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Le:13             MUSCLE RELAXANT 
  Muscle relaxants are used when you need to have the patient NOT 
MOVE, and to have NO MUSCLE ACTIVITY 
 They provide ZERO sedation or analgesia Once more, ZERO sedation or 
analgesia. DO NOT FORGET 
 
 They are two types depending on their action:  
1-depolarizing (short acting)  
2-non depolarizing (long acting )  
 

Depolarizing muscle relaxants:  
Suxamethonium (scoline) 
 Dose. 1-1.5 mg /kg 
 Duration 5-10 mint 
 Rapid and short onset of action  
Not need antidote  
Cause fasciculation which start from eye down to hand and feet Uses 
 1-to allow rapid intubation of the trachea and short periods of 
neuromuscular blockade  
2-for the mod ification of fits after electroconvulsive therapy 2 
 

 Succinylcholine Adverse effects  

1-Cardiovascular: Bradycardia This can be prevented by the prior 
administration of atropine 
 2-Metabolic: the potassium level in the serum increased (hyperka lemia) 
3-increase in intraocular and intracranial pressure 
 4-increased in intragastric pressure  
5-Prolonged paralysis this can occur in patients with abnormal plasma 
cholinesterase;   
if suxamethonium is given in excessive doses, e.g. by repeat injections or 
infusion;  
in patients receiving certain drugs, e.g. some antibiotics 
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 6-Malignant hyperthermia suxamethonium can trigger the onset of 
malignant hyperthermia in those patients who have this genetic muscle 
disorder  
7-Anaphylactic 

 Treatment of prolonged Apnea With Scoline:  
1- use Anticholine esterase,  
2- Fresh blood to get cholase 
 3-continue on ventilator,  
4- IV fluid to facilitate diuresis & discharge the Drug through kid ney  
 

Non-Depolarizing Neuromuscular Blockers 

 These drugs have a longer onset of action and longer duration of .action 
than succinylcholine 
 They act as competitive antagonists of Ach at the neuromuscular junction 
 They do not effect potassium and are not MH triggering agents 
 They need antidote  

1-(pancuronium) pavulon: 

 Dose 0.1 mg/kg  
Duration 45-60 mint  
Cause tachycardia  
Not use in chronic failure and in jaundiced patient 

 2-Atracurium:  
Dose 0.5 mg /kg  
Duration 30-40 mint  
Drug of choice in renal failure 

 Esmeron  
Dose 0.5 mg/kg 
Duration 30-40 mints 
 

 Anticholine Estrase  
prostigmine =Neostigmine 
 IV dose 0. 04 mg / kg & mixed with Atropine 0. 02 mg/kg = antidote 
Practically Img Atropine+ 2.5 mg Neostigmine = antidote.  
Stop Hallothane first & give Antidote. If patient get bradycardia give 
more Atropine 
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 Recovery from anesthesia: 
 is the period from the cessation of administration of anesthesia until the 
patient is awake and with protective reflexes It's needed continuous 
monitoring and close observation of patient as the acute physiologic 
effects of anesthesia and surgery subside. It is more rapid after short 
anesthesia and more longer in long anesthesia and ill patient The 
recovery stage must include supplemental oxygen, suction, monitor for 
vital signs including blood pressure, pulse oximetry And 
electrocardiogram.  

Techniques of recovery:  
- if there is inhalation anesthesia we should stop giving then, just 02 
administration 100% If the patient received non depolarizing muscle 
relaxant we should give the patient the antidote (neostigmine 2.5 mg 
+1.2 mg atropine) If there is tracheal tube or laryngeal mask we shall 
deflate the cuff. watching the expansion of the chest and the movement 
of reservoir bag remove the tracheal tube or laryngeal mask and using 
the face mask for oropharyngeal suction during this we should monitoring 
of the spontaneous breathing by regular respiration with good tidal 
volume) at this point we should connect a patient with aesthetic 
breathing system during this may patient need another oropharyngeal 
suction 'we should .assess the consciousness of patient. 
 
 

 maintenance of efficient respiratory function: 

 1-A clear air way by holding jaw, or tongue forward or by using alr way, 
laryngeal-mask, tracheal tube, tracheostomy. 
2-a clear chest: by prevent aspiration of vomitus, pharyngeal secrecy 
blood, and other foreign bodies.  
3-4 respiratory respiratory at change, during muscle relaxant required 
.ventilation 
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Le:14    STEPS OF GENERAL ANESTHESIA 

1-Pre-operative evaluation (assessment), 

 a. History.  

b.physical examination  

c. Investigations. 

 d. Premedication.  

2- Intra - operative  

a. Induction of anesthesia, 

 b.Maintenance of anesthesia 

 c. Monitoring,  

d- Recovery.  

3- Post - operative  

a. Postoperative pain. 

 b.Any problem related to anesthesia for. 24hours. 

 Pre operative assessment 

 The goals of preoperative medical assessment are  

1-to reduce the patient's surgical and anesthetic morbidity or mortality. 

 2-and to return him to desirable functioning as quickly as possible. It is 

imperative to realize that "perioperative" risk is multifactorial and a 

function of the preoperative medical condition of the patient, the 

invasiveness of the surgical proced ure and the type of anesthetic 

administered all affect it. 
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 History(medical and surgical)  

- Development of professional relationship between patient and 

anesthelogist is very important for psychological relief For history we ask 

for respiratory symptoms and those related to cardiovascular system 

(such angina, orthopnoea, ankle swelling previous M.I, hypertension, D. 

M, allergy, blood diseases, state of teeth ,previous anesthesia, drugs like 

pills, steroid ,asthma,previous blood transfusion) 

 Physical examination: 

 1-Inspection: 

a-skin color :pallor,cyanosis,jaundice. 

 b-state of nutrition ,oedema,o besity. 

 c-psychological state of patient and anxiety 

 d-asses venous cannulation. 

 e-airway,asses any difficulties like goiter, micrognathia any limitation in 

mandible jaw movment,any scar in the neck,teeth and dental installation, 

2-percussion  

3-palpation  

4-auscultation for respiratory and heart  

checking the results of tests or investigations : 

The simpler tests that are often indicated include, 

 a - General inspection examination G. U. E b Hb% and pcv% and blood 

grouping.  

c -Blood urea and electrolyte specifically if patient having renal 

impairment, or take drug effected. 

 d-Blood sugar, e ECG in patient with suspected C. VD or patient above 

age of 40 years .  
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f- Chest X -ray is seldom needed.  

g-lung function test,  

h-Echo  

i-pulse oximetry. 

 L-virus study specially for heptatis B virus and AIDS 

 Advantages of psychological premedication: *  

1 - it has the valve of decreasing the anxiety of patient preoperatively. 

 2-post operative analgesic requirement have been shown to decrease * 

advantages of pharmacologic premedication  

1 -relief of anxiety, sedative, analgesia, amnesia 

 2 - decrease in oral and respiratory passages secreations. 

 3-increase gastric fluid pH 

 4-decrease gastric fluid volume  

5-attenuation of sympathetic nervous system 

 6-decrease in anesthetic requirements 

 advantages of anticholinergic (atropine , , scopolamine): 

 1-decrease in oral and respiratory passages secretion  

2-sedative, amnesia 

 3-prevention of reflex bradycardia Disadvantages: disorientation, 

tachycardia, relaxation of lower esophagus sphincter 

 advantages of opioid: 

 (narcotic analgesic drug morphine pethidine, fentanyl 

 1-analgesic  

2 - decrease the need for posto pe rative analgesia, 
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 Disadvantages : nausia, vomiting, pruritis, respiratory depression 

hypotension increase gastric volume.  

 

Antacids is used in n patient at risk of regurgitation and aspiration e,g 

rantidine 150 mg or imperazole ampule or tablet . 

Antihistamine: e. g diphenhyl dramine advantages: is sedative and 

prophylaxis against allergic reaction * 

Benzodiazepines: e. g, diazepam (valium) Advantages: sedation, it 

does not cause significant respiratory or cardiovascular depression, 

amnesia, hypnosis. Disadvantages: it produces prolonged sedation 

particularly the elderly (prolong recovery).  

Metaclopromide (plasil):  

antimetic, it decrease the gastric emptying time, 'Droperidol: antimetic, 

sedative hypnosis.  

The points which should be monitoring during the 

maintanence of anesthesia  

1-depth of anesthesia:  

a-Respiration: regular thoracic or abdominal, good tidal volume. 

 b-Pupil: fixed central not dilated, 

 C-Reflexes: absent especially eye lash reflex absent. 

 If respiration ceases or becomes highly irregular, if there is reiex 

movement, laryngeal spasm, lacrimation or increase pulse rate it means: 

too light anesthesia. 

..if respiration become irregular, shallow or absent, pupil dilated, muscle 

tone absent, flaccid abdominal wall it mean too deep anesthesia 
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 2 - The respiratory system:  

          a-color of patient. 

          b-movement & expansion of chest,  

         c -movement of reservoir bag. 

           d-monitor of ventilator, anesthetic tube and they should not be                 

disconnected or kinked.    

3-The cardiovascular system, 

 a-color of patient, 

 b-pulse rate, oxygen saturation 

 c-blood pressure. 

 d- ECG monitoring.  

E-CVP. 

 4-The need of patient for i. v fluid and Blood  

The amount of blood loss during operation calculated by: 

 a - sucker  

b-gauze not full with blood contains (5 ml) of blood loss.  

C-gauze full with blood contains (10 ml) of blood loss.  

d-pack usually contains (30 ml) of blood loss.  

5-Urine out put: Normally urine output is 30ml / hour.  

6- Temperature  
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Le:15         INTRAVENOUS FLUID 
1- crystalloid fluid ------normal saline 

                              ------ ringer lactate 

                            ------ dextrose solution 

                          ------ dextrose saline 

2- colloid fluid ------- dextran 

                            -------- gelatine 

                          -------- hydroxy ethyl starch 
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Colloid fluids : 

It is used to maintain or increase plasma oncotic pressure and so help in 

drawing fluid into intravascular space. They include the Dextran, gelatin, 

starches and Albumin  

1-Dexran:- *it is useful as plasma expander. If more than 1. 5 liters are 

given in any 24 hours the re will be interference in blood grouping and 

cross match, *large infusion can increase bleeding by interfering with 

platelets stickiness and enhancing fibrinolysis,  

2-Gelatin: Produced by hydrolysis of collagen.  

e. g:_Haemaccel 

 Duration of action as plasma expander is about 2 hour. Haemaccel 

contain calcium so it should not be given through the same infusion set  

3-Hydroxy ethyl starch (HES)  

little effect on grouping and cross match. Expand plasma for 14 hour. 
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Le:16   COMPLICATIONS OF ANESTHESIA 

vomiting  

Vomiting:-emptying of gastric contents through mouth by muscle 

contraction. It usually proceeds by increasing salivation, tacky cardiac, 

pale of face and sweating 

 Causes of vomiting: 

 A-vomiting material in stomach & Esophagus as: 

            1. in adequate proper preparation of patient. 

           2. pyloric obstruction.  

           3. peritoneal irritation ex: perforated peptic ulcer. 

           4. Blood in stomach.  

           5. abdominal distension. 

           6. Esophageal diseases.  

          7.hypoxia 

          8.techniques of anesthesia e.g spinal anesthesia 

 B-Vomiting material return to stomach from bowl: 

               1. labor  

              2.head injury  

              3. seriously ill patient 

              4. emotional strain with pain 

             5. drugs ex: narcotic Analgesic.  

Predisposing factors of vomiting 

 1. Hypoxia.  

2.2 central stimulation during second stage of g. A.  
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3. Irritation base of Tongue or pharynx by airway  

4.breath holding and cough.  

Dangers and affect of vomiting during G.A  

Vomiting is undesira ble because of:  

1-unpleasant,  

2. may lead to Aspiration to the lung leading to pneumonia, 

bronchopneumonia, atelectasis, and abscess.,  

3. may harm the eyes, skin flaps (site of operation), 

 4. may increase intra ocular P., intra abdominal P. ,& interfere with 

healing,  

5.hypoxia due to laryngeal spasm or obstruction by solid materials 

 6.Brady cardiac and cardiac arrest due to reflex as a result of present of 

increase ph of gastric acid in trachea  

7.Mandilson syndrome: - Cyanosis, Dyspnea, Bronchospasm, Hypotensi  

Aspiration- "Mendelson's Syndrome" 

- Definition: Chemical pneumonitis caused by aspiration during 

anaesthesia  

-Aspiration of vomited or regurgitated gastric contents occurs with loss of 

laryngeal reflexes  

During general anaesthesia, sedation or  LOC  

-Fluid particulate matter in the trachea may cause a bronchopulmonary 

reaction  

Regurgitation:  

 it usually occurs in anesthetizing patient, characterized by: no muscle 

contraction of abdominal ,the larynx and epiglottis are relax. 

 So it silent and more dangerous than vomiting Causes of regurgitation  
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1- Dilation of cardiac sphincter due to: 

 a-Diaphragmatic hernia.  

B-Presence of stomach tube, 

 C-Irritation of vagus nerve  

2-Increase of intraabdominal pressure 

 a-pregnancy, obesity, ascitis  

b-Suxamethunium (Scoline) fibrillation, 

 c- Elevation of leg positioning of patient. 

 3- Deep anesthesia or using of muscle relaxant,  

Prevention and treatment of vomiting and regurgitation:  

1-Good preparation and fasting of patient before operation. prevention of 

solid materials taken before operation. Metaclopramide (plasil) will speed 

empting time of stomach Zantac tablet taken at night & morning. Anti 

acid to lower acidity of food  

2-Giving anesthesia with patient head is higher than his leg. To prevent 

regurgitation.  

3-using of cuffed tracheal tube, 

 4-Doing of crash induction in non prepared patient 

 5-Using of stelyte in difficult intubations. 

6-Send the patient to recovery word lateral position.  

7-If vomiting occurs we should make the head below the plane and 

larynx. To prevent aspiration 

 in emergency use stomach tube & Aspiration & use large size if stomach 

is not empty use esophageal tube pass to stomach and remain to the end 

of operation till cough return & then removed. 
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 cuffed tube in inserted inf trachea by crash -induction Antibiotics and 

cortisone may needed de pending on the situation 
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 Le:17         LARYNGOSPASM    
 

 Laryngospasm is a spasm of the vocal cords that temporarily makes it 

difficult to speak or breathe. ... The onset of a vocal cord spasm is sudden, 

and just as suddenly, it goes away, usually after a few minutes. The 

breathing difficulty can be alarming, but it's not life- threatening. 

 LARYNGOSPASM Think of causes: 

- Airway irritation/obstruction 

- Blood/secretions 

- Light anaesthesia 

- Regurgitation 

 Management 

-100% oxygen 

- Visualize and clear pharynx/airway  

-Jaw thrust with bilateral digital pressure behind temperomandibular 

joint, oral/nasal airway 

-Mask CPAP/IPPV  

-Deepen anaesthesia with propofol (20% induction dose) 

- Succinyleholine 0.5 mg/kg to relieve laryngospasm (1.0-1.5 mg/kg i.v. or 

4.0 mg/kg i.m. for intubation). Be aware of contraindications, for 

example, neuromuscular problems 

- Intubate and ventilate 

obstruction of respirator passages  

1-decrease or absence of respiration as shown by reservoir bag  
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2- in drawing of soft tissue in suprasternal notch and-inter corasternal 

space 

 3-Use of accessory muscle of respiration: face, neck and nose  

4-Snoring, Noisy sounds  

5-Cyanosis and sign of hypoxia 

 Apnea 

 Causes 

 1-Obstruction: Air way extended from the bottom of oxygen cylinder to 

the capillaries Surrounding the alveoli of lung, 

                        a-Tongue falling back  

                       b-Laryngeal spasm . 

                       c-Obstruction due to patient air way diseases. 

                 d-Obstruction due to substance entering the respiratory tract.  

                     e -Mechanical faults. 

 2- Too deep anesthesia.  

3-Too light anesthesia,  

4-The effect of muscle relaxant,  

5-Cardiac stands still.  

Prophylaxis of apnea  

1. Using rapid induction anesthesia agent example Pentothal.  

2. Doing artificial ventilation during the use of muscle relaxant,  

3. 3-Avoid reach the too deep anesthesia stage 

 4. Avoid giving low oxygen% during anesthesia to prevent cardiac stand 

still 
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 Treatment of apnea:  

1- Stop giving anesthesia drug 

 2- Doing artificial ventilation manually or controlled with Oxygenation 

100%  

3-Treatment of cardiac arrest  

Cyanosis and asphyxia Causes  

1-Obstruction of air way passage.  

                a-Tongue falling back , 

                 b-Laryngeal spasm. 

                 c-Kinking of tracheal tube or corrugated tubes.  

                  d-Obstruction due to patient disease.  

e- Obstruction due to substa nce entering the air passage 

 2- Hypoxia:  

3-Hypercapnoea: increase carbon dioxide in blood. 

 

Treatment and prophylaxis:  

1 - Be sure removing any foreign body and artificial teeth, 

 2- Put air way to prevent tongue falling back, 

 3-Using sucker for blood vomit us, mucous, and pus. 

 4. The head of patient should below. 

 5. Using rapid action anesthetic agent.  

6. Be sure there is no kinking or disconnection of anesthetic tube. 

 7. Be sure of giving good volume of oxygen during anesthesia. 
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Le:17            HYPOTENSION 

Mean systolic blood pressure less than 100m m Ha. May result from 

reduction of cardiac output or reduction in systemic vascular resistance . 

Causes of Hypotension during anesthesia:  

1 - Excessive premedication.  

2-Influence of potent therapeutic drugs e. g. B-blocker. 

 3-Overdose of general anesthetics e. g. Halothane.  

4-Vascular absorption of local anesthesia. 

 5-Spinal and epidural anesthesia. 

 6-Haemorrhage.  

7-Surgical maneuvers. 

 8- Change in position or moving the patient. 

 9-Cardiovascular disease e. g, ischemic cardiac disease, cardiology 

Failure, cardiomyopathy. 

 10- Septic shock. 

11 - Incompatible transfusion. 

 12 - Anaphylactic reactions. 

 13- Vagal stimulation.  

14-Arrhythmia.  

15-Aortocaval compression.  

16- Tension pneumothorax 

 17-IPPV  

18-Hypoxia, hypercapnia. 
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Arrhythmias : 

Abnormal heart rhythm. It means disturbance in normal sinus rhythm. 

 Classification:  

1 - Disorder of impulse formation -Supraventricular: sinus arrhythmias 

bradycardia and Tachycardia, atrial fibrillation, atrial ectopic beats. -

Junction arrhythmia, Ventricular fibrillation, ventricular tachycardia, 

ventricular ectopic beats . 

2- Disorder of impulse conduction: e. g, heart block, abnormal Pathway of 

conduct wolf parknson white syndrome)- Myocardial ischemia, 

Conduction abnormalities -Electrolyte disturbance, Pacemaker 

malfunction 

 

Cardiac Dysrrhythmias Causes & predisposing factors: 

 1- increase catechola mines: in light g. A lead to painful stimulation 

hypoxia.  

2-Reflex stimulations from pharynx, larynx, abdominal & thoracic organs, 

eye muscles, Atropine, Intubation, & laryngo scop.  

3- electrolyte changes: K, Mg & changed in PH.  

4-Drugs: halothane, Atropine, Scoline, digoxine & antidote.  

5- physical factors: increase arterial pressure. 

 6- specific & pre existing cardiac diseases & lesions ex: cardio mayopathy, 

myocarditis. & ventricular hyper atrophy.  

7- endocrine disorders: phaoch romocytoma & thyrotoxicosis  
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Dysrrhythmias occurs in:  

1. mostly at induction & intubation. 

 2.mainly during regional Analgesia.  

3. in cardiac diseases. 

 

 Complications of Bd. Transfusion: 

 1. Acute haemolytic reactions.  

2. delayed Reactions: 4-10 days after transfusion  

3. use of Infected B. d  

4. circulating overload.  

5. micro-embolism. 

 6. transmission of infectious diseases and viruses. Like hepatitis and AIDS 

7. febrile & Allergic Reactions. 

 8. K intoxication.  

9. citrate intoxication. 

 10. hypothermia  

11. pH - changes. 

 12-coagulopathy complications  

Signs of incompatible blood transfusion:  

1-Immediate: rapid sever and progressive hypotension.  

2- Tachycardia. 

 3-General oozing from wound.  

4-Urticarial rash.  5 
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 5-bronchospasm, raising airway pressure on IPPV. 

 6-Later: Jaundice, oliguria in 5 - 10% 

 

 Management of sever transfusion reaction  

1 - Stop the transfusion.  

2-Support blood pressure with IV fluids. 

3-100% Oxygen. 

4-Induce diuresis with mannitol 50g or Frusemide 10-20mg. 

5-Check acid-base balance and electrolytes.  

6- Exchange transfusion in the desperate case. 

7-High dose of steroid may be useful. 

8-Antihistamine may indicated in early stage. 

9- Where DIC is occurring, coagulation factors and platelets Need to be 

replaced.  

10-Transfer to high dependency unit or intensive therapy unit. 

 

 

 

 

 

 

 

 

 LE:19 
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Le:19   CARDIAC FAILURE AND ANESTHESIA      
Corigestive heart failure may present with dyspnea, Orthopnoea raise 

venous pressure, 

 Diagnosis of the cause and preoperative treatment are required. 

 Many anesthetic agents make cardiac failure Worse, Opioids, Benzodiaze 

pines, Phenothiazines premedication are well tolerated Local analgesic 

techniques are sometimes preferred, Spinal anesthesia has substantial 

effects on CVS and will require close monitoring and early prevention of 

hypotension, if operation can not be delayed and GA is necessary, 

 the following points should be put in mind: 

 1- Tachycardia normally seen on induction may be absent, Transient 

asystole is sometimes seen after Suxamethonium, Less likely after prior 

atropine.  

2-Pulmonary oedema increases respiratory work so paralysis and IPPV 

may indicated. 

 3- Nitrous oxide (usually safe in this condition) may then suffice with 

minimal volatile agent. 

 4-Ketamine, while maintaining blood pressure, increases left ventricular 

work and myocardial Oxygen demand. 

 5-Invasive mon itoring of RA and LA presses may be needed which should 

be kept as high as the preoperative values.  

6- Interpose e. g. Dobutamine 

 

 Inotropic drugs: drugs which increased cardiac contractility leading to 

increased cardiac output e. g. Adrenaline, Noradrenaline, Isoprenaline, 

Dopamine, , Digoxin, Salbutamol,  
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Cardiac Arrest:  

Diagnosis of Arrest  

1. pulse: can't palpate any arterial pulsation 

2. auscultation: absence of heart sounds 

3. pupils are dilated. 

4. absence of Bleeding. 

5. Respiration Arrest due to no Blood flow to respiratory.center. 

6. general Appearance of patient: pallor, cyanosed. 

 

Causes of Cardiac Arrest 

          Related to reason for surgery 

                           Hemorrhagic shock Septic shock 

                           Airway obstruction  

                          Cardiogenic shock  

                          Cardiac tamponade 

                           Pneumothorax 

                           Anaphylactic shock (carcinoid syndrome) 

         Related to anesthesia 

                          Anaphylactic shock  

                           Hypovolemia  

                           Heart rhythm disorder  

                           Difficult intubation  

                           Respiratory depression during vigil anesthesia  
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                         Bronchospasm 

                          Drug interference with background  

                          Regimen 

                         Dysfunction of anesthesia equipment  

        Surgical complications 

                         Hemorrhagic shock 

                         Surgical iatrogenic etiology 

                        Collapse due to bone cement 

                        implantation syndrome  

                        Gas embolism 

                       Amniotic fluid embolism 

                       Anaphylactic shock (carcinoid syndrome) 

                      Fibrinocruoric embolism  

         Patients characteristics related  

                         Heart rhythm disorder  

                         Coronary ischemia 

                         Bronchospasm 

 

 

 

 

LE:20 
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Le:20         DELAY RECOVERY    

Assess cause of delay recovery 

 Up to 30 min 

 Possible cause:  

1-heavy premedication . 

2-wrong drug , wrong dose, wrong rout 

3-susceptible patient, extremes age, debilitated  

4- hepatic disease delay metabolism  

5-Renal diseases- - delay excretion  

6-chronic alcoholism  

7-cholinesterase deficiency  

8-faulty technique--vaporizer bot switched off  

9-in adequate reversal  

10-hyper/hypoventilation  

11-prolonged head down/up position  

12-hyper flexion/extension of the neck  

13-drugs interaction  

14-full bladder  

15-psychogenic 

 

 

Up to 2 hr  

 



                        

ANESTHESIA DR_HALA ALYUOZZBAKY 

 

87 

 Up to 2 hr  

Possible causes:  

1-hypothermia  

2-hypo/hyper glycemic  

3-Acidosis 

 4-electrolytes disturbances ,hyponatremia, hypoca lcemia, (massive 

blood transfusion , pancreatitis) hypo magnesia 

 5-scoline apnea 

 6-early postoperative septicemia  

7-shock, fat or air embolism  

8-adrenal insufficiency  

9-myxedema, hypothyroid ism  

10-central anticholinergic syndrome  

11-Respiratory failure  

12-malignant hyperthermia,, thyroid storm. 

 

More than 2 hr  

1-cerebral embolism,,,th rombosis ,,,hemorrhage  

2-undiagnosed meningioma  

3-cerebral aneurism  

4-hypoxic episode  
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Management:  

        1- Stope all the anesthetics and stimulate the patient: 

                       a-vaporizer switched off 

                       b-change the I.V set  

                       c-change the breathing circuit  

                       d-check the machine and gas source  

       2- Asses vital signs and ECG a-maintain  

                      a-clear airway, supplement 02,, reintubate if indicated  

              b-ensure adequate respiration,,, CPP,,, | PP,, ventilation is  

indicated 

                      c-asses blood pressure,, heart rate,,urine out put  

      3-look for possible causes  

      4-elimination of remnants of anesthetic in the patient 

                     a-100% oxygen for 10-15 mint 

                     b-forced diuresis 

       5-warming the patient by blanket,,, warm the room warm the I.V fluid  

       6-correct metabolic abnormalities: 

                    a-hypoglycemia,,myl.V dextrose 

                    b-hyperglycemia,insulin c-acidosis 

       7-antidote  

       8- substitutional therapy depending on the cause  

       9-neurological opinion  

Monitor the patient in intensive care unit 

Repeat CT scan in 6-8 hr if no improvement 
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Criteria for extubation: 

1-Spontaneous tidal volumes> 6 ml/kgc 

2- Respiratory rate RR = 12-20 breaths/min 

3-SpO2> 95 %  

4-Normocarbia  

5- t°> 35 °C  

6- Reversal of neuromuscular blockade TOF>90 % 

7- Positive gag reflexes and the ability to follow verbal commands  

8-Haemodynamic stability without vasopessor support  

9- Transfusion<6 units of PRBc 

 

 

 

 

 

 

 

 

 

 

 

 

 

LE:21  
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Le:21  EFFECT OF LIVER DISEASES ON ANESTHESIA  
The presence of Liver disease can increase the risk of surgery and 

anesthesia in several ways. 

- Hepatic dysfunction can significantly impair the metabolism of certain 

medications used perioperatively  

-The duration of action of many drugs can be increased as a result of 

alteration metabolism by cytochrome enzymes, a decreased 

concentration of plasma binding proteins and reduced billiard excreation. 

 - The perioperative use of certain narcotic opioids such as Morphine and 

Oxycodone should be avoided in patients with Cirrhosis because their 

ability is markedly increased and their half - life prolong. By contrast 

metabolism of Fentaryl does not seem to be affected by hepatic 

dysfunction, the meta bolism of certain Benzodiazepines (such as Diaze 

pam) can also be slowed in patients with Cirrhosis whereas Oxaze pam 

and Temaze pam under conjugation without hepatic metabolism and 

their clearance rate is therefore, not affected patients with hepatic 

dysfunction. The increased duration of action of Benzodiazepines and 

narcotics can lead to prolonged depression of the central nervous system 

and hepatic encephalopathy, these agents should, therefore, be used with 

caution in perioperative setting. The volatile anesthetics Isoflurane is 

generally recommended as it undergoes the least amount of hepatic 

metabolism and does not impair hepatic blood flow by contrast, 

 Halothane undergoes significant hepatic metabolism and reduces hepatic 

blood flow Halothane anesthesia carries with it a significant risk of drug 

induced hepatitis. One manifestation of advanced Liver diseases is 

hyperdynamic circulation with elevated cardiac output and reduced 

systemic vascular resistance: Progressive hepatic dysfunction result in 

progressive systemic and splanchnic Vasodilation, With consequential 

activation of the sympathetic nervous system and neurohormonal axis in 

attempt to maintain arterial perfusion pressure. 
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 Induction of anesthesia, haemorrhage, hypoxemia, hypotension, use of 

vasoactive medication and even patient's position and the surgical 

technique all decrease intraoperative and perioperative Oxygen delivery 

to the liver and increase the risk of hepatic dysfunction. 

 

 Respiratory failure: 

it is a common indication for intensive care unit (ICU) admission & you will 

see PaO2; below 60 mm Hg. & paCO2 above 49 mmHg. Causes of Resp. 

Failure  

1. Resp. depression which is central or neurom uscular.  

2. Resp. Obstruction.  

3. pulmonary failure: Acute bronchitis, bronchiolitis, fibrosis, Asthma, 

Alphysema, ARDS, pneumonia, pneumothorax & pulmonary ooadema.  

4. cardiac failure  

5. Acidosis  

6. Hypermetabolism by hyperpyrexia or thyroid crisis.   

 

Signs of Resp. failure: 

 Restlessness, fatigue, sweating, cyanosis, tachycardia, ectopic beats, 

Dyspnoea, tachypnoea, uses of accessory muscles of resp. & tracheal tug. 
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Le:22                 SHOCK 
Defined as inability of the circulation to meet the oxygen need of body 

and, removal of this metabolites 

 The causes of shock  

(1) Hypovolemic shock 

   a- Haemorrhagic shock  

   b-Burn shock  

   c-Dehydration shock: - as result of  

              1-Sever vomiting  

              2-Sever diarrhoea  

              3-Sever sweating  

              4-Sever fasting  

(2) Vesicular shock: - as aresult sudden vasodilation  

a-Neurogenic shock: as sever pain, Sever fear or happiness, stimulation of 

special nerve reflex surgically like dilation of anal sphincter or Cervix  

b-Anaphylactic shock: : allergy  

c-Endotoxin shock –  

d- Cut of spinal cord-  

e-Extensive infection  

(3)Central causes  

A-Myocardial infarction . 

b-Tension pheumothorax . 

c-Cardiac tarponade . 

d- Electric shock. 
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e-Flying against gravity  

f-A cut mass pulmonary embolism  

g-Cardiac valve disease  

 

Clinical picture (feature):  

1 - The onset either sudden or gradual 

 2-Skin is cold, pale and sweaty, cyanosis, 

 3-Systolic blood pressure lower than 100 mmHg 

 4-Tachy cardia  

5-Urine out put less than 30 ml / hour (oliguria)  

6-Confusion and irritability_ example coma  

8-Cardiac arrhythmia. 

 

 The most causes of shock in the theater are:- 

1-Sever haemorrhage  

2-Extensive surgical trauma  

3- Prolong operation time  

4- Prolong deep anesthesia 

5-Fluid loss, blood, tissue fluid, Sweating  

6-Inadequate anesthesia  

7-reaction of blood transfusion  
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Treatment of shock in the theater:  

1 - Inform the surgeon.  

2- Depress the head of the table of operation to improve the cerebral circu 

lation,  

3-Administration a mixture of rich oxygen.  

4- Administration of large doses of hydrocortisone 200 mg up 1000 mg.  

5-Blood and fluid replacement,  

6-Treatment of the causes of shock. 

 Precaution of anesthesia in shocked patient  

1 -Treatment of shock before giving anesthesia and elevation of blood 

pressure up to100 mm Hg except emergency cases. 

2-Decrease the dosage of anesthetic agent.  

3-It is better not give the drugs which effect the respiratory Center. 

4- Put more than one cannula and large size. 

 5-Give good volume or pure oxygen.  

6-Give drug which elevate blood pressure Example: -hydrocortisone,   

adrenaline. 
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Some common causes of Per operative hypoxaemia: Fat embolism 

Intraoperative pneumonia *Venous *thromboembolism with pulmonary 

embolism *Acute myocardial infarction *Acute pulmonary edema 

*Excessive sedation *endotracheal problems. 

 

Possible Causes for Low SpO2 Levels  

-Poor Circulation 

- Cold extremities (blue looking fingers)  

-Dark nail polish/ or Artificial nails  

-Weak pulse  

-Patient is in respiratory distress due to illness or injury.  

-Chronic respiratory patients (COPD, Lung Cancer, etc.)  

-Cardiac patients (some congenital cardiac defects will have a low SpO2 

level as their normal level). 

 

 

 

 

 

 

 

THE END 
WITH MY BEST WISHES 
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