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ANAESTHESIA

|
CHAPTER |

INSTRUMENTS

Guedel’s oro-pharyngeal airway
i. : 3 — = : Unconseious | |, Supreme LMA / '
LT TR . el Single use;
;j.; \ Tongue ;
3 9 fali X : 3 ;
{Angle of mandible 1o angle of mouth

He

. | -
B | Conscious Streamlined Liner =5
- i of the Pharynx
o Airway (SLIPA)
Classic LMA
Tip of nose to ear lobule ¥ (1st gen) :
C/1 in base of skull injuries &
caagulopathies AMBU AURA LMA - Ist generation LMA
iGel LMA (3rd
gen LMA)
SIZE OF LMA
Child: 3
Female: 4

Male: 5
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RAE tubes Double lumen ET tube

- at ». Single lung ventilation Fiexometallic 'x\
...... - ... £ tube \
“ |
YA : '
% oy Vs e
N , S
L . -:\; . Iff _ .5
North & E J
South Confirm: Fibreoptic Prone surgery .
Dental G bronchoscope Combitube . )
surgery ] k’_\ PNS Stylet Bougie
surgery Difficult airway
- - | e

*

—— M i

RAMP/HELP position RSI - Selick manoeuver
Obese patients

Larson manceuver
Reduces r/o Laryngospasm

Sniffi nlg };osition

Difficult Intubation

Cormack-Lehanne Laryngoscopic grading

\N

'\f\ s W
/N /-‘\_ "'\\

| L n v Grae2 ¢ K Gmed
Complete uvula ¢+ X tip of uvula Only base of uvula X soft palate Ve, PC, E+ PC,E + E+ o

Mallampati score
Difficult Intubation

RIF: R Plan A:

|« Obese Fibreoptic | | - Face-mask ventilation & Tracheal intubation

. Bearded intubation - Direct/ video Laryngoscopy (max. 3 + 1 attempts)

» Edentulous N ‘ Pre-oxygenation - 3min 100% |
* Snorer P';E B: tion SAD i "

« Eiderly - generation insertion

i- Max- 3 attempts
* Neck circumference >40 cm | P

» Finger breadth:TMJ >3 fingers
» Thyro-mental distance- >6.5cm
» Sterno-mental distance- >13cm
» Lip bite test

{Plan C: Face-mask ventilation

if Plan D {CICO):Restricted mouth opening
- Front Of Neck Access (FONA)
- Scalpel Cricothyrodotomy
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Instruments

Cl: Skull base #
' Esophageal stricture

L

- 18G needle

= GORY from Punjaf
Colour | Size | Flow Color Eranch
Code rate Code | 1fr = 0.3mm bee tave (Pereat
0 nge 145 270 ube {Percutancous
iU, i Green 14 Endoscopic Gastrotomy)
Cray 166 210
White 176 130 | Orange 16
Green 186 80 BN 18
Yellow 20
. Ll
2 = \ \_\J“ i
Yellow | 246 | 20 S S
4 ~

Length of NG tube:
NEX (Nose-Ear-Xiphoid) - Adults

14Fr NG fube S A
Minimum G in ATLS(Trauma % a-Ear-Midph. b/w
( ) 18Fr Foley’s cathefer ] @g,ﬂmbpi_d e

- children

Day Care Anesthesia

Criteria
. Surgery < 2hrs
+ Low risk of significant immediate postoperative complications
* Patient able to eat, drink postoperatively
* Post-op pain managed by oral painkillers in conjunction with LA/ Peripheral block
» Patient abie to mobilise postoperatively

+ BMI (to avoid respiratory distress) <38

Contra-indications | | Preferred anesthesia: TIVA —> Propofol
» Unstable ASA 3 Preferred opioid: Remifentanyl[shortest acting] — Pseudocholinestrase
* ASA 4,5 ! Preferred MR: sCh/Rocuronium > Mivacurium
\* Any poorly controlled comorbidity | | Leading cause of re-admission: PONV; Hemorrhage

- —discharge
Aldretejscore: Activity/ BP/ Consciousness / Respiration/ 02 saturation



Monitoring during Anesthesia

A

NM monitor

N drug | Nondepolarizing | Depolanzing block

_ bock | pnasel | Prasel
Teain-of-four Fade Constant but Fade
1 diminished

‘ o= TOF-R TOF-R| | TOF-R
| Fio =04 =g e
I M RN

* MC stimuius: ToF[2Hz]
* Tetanic stimulation: soHz
'+ Extubation TOF:30.9 - clinical sign —> lifts

MR

Bispectral index
Level of consciousness
e frontal processed EEG
e Depth of anaesthesia
- [30-80- (100>

Fully awake

>5mg/kg

Coma Anaesthesia

* 2nd MIC nerve: Facial nerve - orbiculeris oculi

head > Ss

\j
Pulse oximetry
Beer lambert law
OxyHb: IR light
DeOxyHb: Red light
False low(~85%) = Meth-Hb
False high{(~100%) = CO-Hb
Detect via Co-oximetry

Oxygen Delivery Devices

s 2 3% 8%
Won  Gme  dion Hime

- fixed 02 % <
s - coPp NP dead space  proconuisites for NIV:
High flow - 02 toxicity Humidification, PEEP+ | _ conceo o
i May delay intubation ! - Empty stomach

Device ) Nasal Cannula i Hugs_op mas-k_- |_Ven’ruri device_ - NRBM | - HFNC | NIVICPAP]
Max Flow Rate | r ] .
(Limin) 5 10 | 15 15 : 60 l No limit
Max . = | -
Saturation (%) ! 40 60 60 ‘ 85-90 | 100 ‘ 100




Mapleson circuits sem-cosea)

Adjustable pressure
Emiting valva (APL)

2 — e . MC c_ifcuit in spontanec_)us-: FGF = MV
o s I " i
Fen N I Qd:'IE[IHIIJ.IMHH"’:HHIHTLJ Mapleson A - Magill’s circuit; Lack’s Coaxial circuit
1sran L
}_—'\ |MC circuit in controlled: FGF = 1.6 x MV

| Mapleson D - Bain's coaxial circuit

flaservoi ddf:ggl‘lf Maplezon D

Mapleson A - -
% For )
FGF
GF ¥ api i

lﬂullmumsumnt J‘"\ . Ex reservoir; children
oth
HMapleaon B & Maplegon E
FGF\I‘E

FGF 1 4p,
., - ‘iiuuumlmmﬂnmm: \
Z::;arn.«gcm:d

\ Children
Mapleson F é

BAINS circuit

Mspieson C

AMBU bag (Artificial
Manual Breathing Unit)

W

o
Q Pop-off valve: 30-40 cm H20

Anesthesia Workstation (soyie)

: High-pressure system; N20 —» 760psi |

» Gas cylinders + Yokes
‘ Size:A - H MCsize: E  Material: Mb-steel MR compatibie: ¢ Aluminium
| Pressure: 2000psi - O2/air/entonox ® Titanium |
| » Cylinder pressure regulators

» Cylinder pressure gauges

intermediate-pressure system: | 60pSi
* Pipeline gas inlets

i Pipeline pressure gauges

I« Oxygen fail safe valve
* Flowmeter valves

|« Oxygen flush valve

Low-pressure system:
» Flowmeters (rotameters)
« Vaporizers
« Common gas outlet
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IV anesthetics

S .7 [E— o I I
' DOC for Day care/ Liver/ Kidney/ NeuroSx/ TIVA/ Malignant Hyperthermia/ Porphyria/Antiemetic : PROPOFOL

Infusion syndrome (acidosis, green urine), Painful injection- Soyabean oil, Egg lecithin : PROPOFOL
NMDA antagonist, Dissociative anesthesia, DOC in Asthma/ COPD, Cyanotic HD, Shock : KETAMINE
C/l in Hypertension / Epilepsy/ Glaucoma : KETAMINE
‘ DOC in Cardiac surgery, S/E- Adrenal suppressant (11 B-hydroxylase) : ETOMIDATE
'_D_OC_ivatit_tlyrﬂsm, Seizures, Narcoanalysis,_Redistributi_c_Jr_x S/E- Intra-grierial \(gg%pgmgnz THIOPENTONE,

Rx: Paperverine injection

Muscle relaxants

-De-polarising MR:Sch
| Best for RSI, Shortest acting
Sle: Myalgia (MC), Hyperkalemia, Bradycardia, Intragastric pressure high |

{ Non-depoiarising MR: ‘
Aminosteroid compounds: Rocuronium, Vecuronium, Pancuronium
Longer duration, metabolized in liver & kidneys

Benzylisoquinolinium compounds: Atracurium, Mivacurium }
Shorter duration of action

Hofmann elimination & ester hydrolysis- safe in RF/ LF/ pediatrics Atracurium

May cause more histamine release '
' By-product of Atracurium: Laudonosine- seizure (cis-atracurium preferred)

» Most cardiostable, neuroSx (Biliary excretion) :Vecuronium

'+ Shortest acting NDMR: Gantacurium(X FDA approved) > Mivacurium
Dibucaine No. <30: Atypical psuedocholinesterase

Prolonged paralysis after giving &

» Reversal : NDMR —~> Neostigmine + Atropine

» Sugammadex : Cyclodextrin —> for Ve/Rocuronium [C/I in Liver ds.]




Local anesthetics

Amides Esters PHARMACL M EDICINE "—]_,5&
Bupivacaine, Lidocaine, . . R i A
Ropivacaine, Prilocaine Cocaine, Procaine, Benzocaine ' — 3

' = emia j
. Plasma - e )
Fiver ~cytochigine P50 pseudocholinesterases pr— 4~

Longer action Shorter action T

L o a mor
Less allergy PABA metabolite- More allergy Eutectic Mixture of - Buphoceing uw~4/\'—/
Lignocaine + Prilocaine - sickle cell A

¢ MOA- unionised form —> Na+ (inactivated voltage gated) inhibition
I Autonomic > Sensory > Motor

» Causing Hypertension: Cocaine

* S/E- MethHb: PRILOCAINE, BENZOCAINE

* Most cardiotoxic: Bupivacaine Dose: 2mg/kg

* Max dose of Lignocaine: Smg/kg [w/ epinephrine: 7mg/kg]

* Proparacaine duration: topical - 10-20 min

+ Safest in MH: Procaine

» LAST:CNS/CVS toxicity DOC: 20% intralipid

* Route: iv > intra-tracheal > intercostal > caudal/epidural > brachial

Opioids

« Full agonist: Morphine, Pethidine, Heroin, Meperidine, Methadone, Codeine,_ Fentanyt
¢ Partial agonist: Buprenorphine

* Mixed agonist/antagonist: Nalbuphine, Pentazocine, Butorphanol

* Antagonist: Naloxone, Naltrexone

* Avoid Opioids in- Head injury, Biliary obstruction - SOD dysfunction, asthma

* Mydriasis: Meperidine MAO-/ “wwam
/ 9% 1%

* Pruritus: Histamine release- vasodilation, hypotension

'» No tolerance to: Constipation, Miosis Pethidinic acid Nor-pethiding
|* Serotonin syndrome: TRAMADOL( Re action + Serotonin Rc) fiie®)

Tendency to accumulate
| Wooden chest syndrome: Fentanyl CNS slimutant

|* Prolonged QTc: Methadone
‘- Shortest acting (Day care): Remifentany!

Seizures
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Capnography

reasurig 1 i — |
CC. v 3 | 5 =M etCO,: 45 mmHg | = eiCO, »45 mmHg;
Lower aivesti ’!/ e +CO{mmHg) #1C0, 35—15mmH;| ; RespRate =2 Less of pitey 91 Resp Rate =8 a0 s gty
— ! 0 - . 8 6 Gl €5
X | "t et = /’\- PSR R VAR A 4L a ot
- \a ' S AW A NTE
Lo i [ A T B P 3
g / olsten \ ! ‘ Em J IZQ Loy iR ; .20!‘ ‘ | aﬂ(—\ J 1]
Dead space / 1.. 0 1
U Aoy gy G 15 sec | i 15 sec _ i5ser
wy LS et ’ _ = =
peticke aneees Thate Hypoventilation
Mixed cirway Normal S-hnrk Finn COPD
+ alveoli airway obstruction

€ meHg:

Infrared spectroscopy

Stepladder

Resp Rate =22

EC0 ;<35 mmHg 'Resp Rate =14 &iCO >45mmHy | | Resp Rate =16 #00; 3545 g |

60 €CO, fises gradualy gg | ED Curare cisft |
._“—“_‘Eo"‘_‘_— R — -‘L/""' H || 40 (---_ﬂ \/ 1!0
i
- 4
0 i 0
{ J U U ' JI ‘_J /—L L Retreathing CO J
5 sec | 15 sez 55ec

Malignant hyperthermia

Hyperventilation Extinguished soda lime

" Resp. effort ++

80% Ca(OH)Z + NaOH + KOH +15% H20 Soda lime
Ca(OH)2 + NaOH + CaCl2 Amsorb
L Ba(OH)2 + CaSO4 Barylime

Esophageal intubation

AN\

EtCO2 > 10-20mm

Ay

e Circuit disconnect

* Sch, Lignocaine, Inhalational agents |

» Tachycardia + Rigidity
* Earliest sign- Etc02

|+ Late sign- Hyperthermia
|* RyR/IDHPR (Chr 19)-AD
* DOC- Dantrolene sodlum

o Cardiac arrest

‘ ® Venous gir embolism Adequate Chest compression

R/F: Neurosurgery/
Laparoscopy/ Sitting posture/
Fowlers position/ Neck
surgery

Intra-arterial DBP >20mm

Next: DURANT position
{Lt.\ateral decubitus +
Trendelenberg)] —> Aspirate



Pre-Op Assessment

| Pre-op drug DOC to reduce anxiety: Midazolam i | Mendeison syndrome Aspirin + pregnancy:
Pre-op drug DOC to reduce secretions:Glycopyrollate NPO heavy meal: 8hr |
| Pre-op Antibiotic time:30min - 1hr prior to incision - Cefazolin Light/semi-solid meal/ Formula: éhr
MC nerve injured intra-op- Ulnar nerve Breastmiik: 4hr
MC intra-ophthalmic complication- Corneal abrasions Clear liquids: 2nr

PONV DOC: Ondansetron

POVL MCC: 1schemic optic N
MCC of intra-op anaphylaxis: Antibiotics > MR Goldman Grading system
Min acceptable Hb:8mg/dL(elective) | ¥ risk assessment

Min acceptable platelet: 1 takh

Stop Drugs before surgery /o Euglycaemic ketoacidosis
Clopidogrel:7d¢ Warfarin: sd LMWH:2snUFH:4-6hLi:48hr SGLT2-: 24hr '
ACEi/ ARB/ OHG! Insulin/ Diuretic (except thiazide): omit morning dose

OCP: r/o DVT (immobilisation/obese) - 4-6wks

Smoking: 4-éwks

ASA classification

ASA PS Definition Examples (including, but not limited to):
ASA 1 A normal healthy patient Healthy, non-smoking, no or minimal alcohol use
ASAIl A patient with mild systemic Current smoker, social alcohol drinker, pregnancy, obesity (BM1 30-40),

disease well-controlled DM/HTN, mild lung disease

Paoorly controlled DM or HTN, COPD, morbid obesity (BMi 240), active
hepatitis, alcohol dependence or abuse, implanted pacemaker,
moderate reduction of ejection fraction, ESRD undergoing regularly
scheduled dialysis, premature infant PCA < 60 weeks

History (>3 months) of Ml, CVA, TIA, or CADI/stents

A patient with severe

ASAIN systemic disease

Recent (<3 months) MI, CVA, TIA, or CAD/stents, ongoing cardiac
ischemia or severe valve dysfunction, severe reduction of ejection
fraction, sepsis, DIC, ARD, or ESRD not undergoing regularly scheduled

A patient with severe
ASAIV systemic disease thatis a
constant threat to life

dialysis
A moribund patient who is not | Ruptured abdominal/thoracic aneurysm, massive trauma, intracranial
ASAYV expected to survive without bleed with mass effect, ischemic bowel in the face of significant cardiac
the operation pathology, or multiple organ/system dysfunction

A declared brain-dead patient
ASAVI whose organs are being Organ donor (brain-dead patient)
removed for donor purposes




Mechanical ventilation modes

Volume- » Controlled mechanical ventilation (CMV): Breaths all triggered by ventilator, predefined rate and
controiled volume set
» Assist-controlled ventilation (ACV): Breath triggered by patient’s effort, if no patient breath per unit
time, ventilator triggered; predefined tidal volume set
= Synchronized intermittent mandatory ventilation (SIMV): Spontaneous breathing permitted with no
ventilator assist; predefined tidal volume set.

Pressure- - Fressure support ventilation (PSV): Triggered by patients inspiration only; assist with pressure
controlled limitation provided.

Mixed + PSISIMV: Ensures spontaneous breaths permitted in SIMV receive pressure assist
Vem: S0y PAtenT’s nsg . Ny Verlator senses patany’ lory etfant
R i s asse ooy s2emmcn . SIMV
ACV and deiners a ventinar biesth and delvers @ veatiator breath
[ [P
Bt
7 ‘;
i
| ' ‘ |
. N\ . Y v o |

Sezang Seconds

UESTETESETE  ventiator breatis 00 it o¢cur O egubit mtervals and
mov are Uighered by patont hieaths (sl patient breaths ate asssiad; R ] Ventilator breaths oceur al requisr intervals but are iiggered by

rfo Hypervenﬁlaﬁan patient breaths (oaly some patent breaths ace 3ssistpd)

i
l
3

Ventllor senses patiant's inspiratory effon Vaniitalor senses patent's ingprratery efian

Vertilator senses patienl's isspiratory effort

[¢ g peessure 3rop by 2 2 cm H,0O) g 2 G20p iy 2 2 ¢m H_0) {eg. pressure drop by 2 2 cai H,0
'rddm.w ventlaier breath and debvers Messu suppsi

&nd dofwers b ventiater breatn
i |
Ventiitor does not sonst: patent’s inspiratony

rssue |
wmH O i
I I 1 ) ! Weaning
dd Lo Ly J -8 V-
¥ ¢ \ 1
Ps PS + SMV
S Venldato! breaths ocur at regulas intervais bt 1o nggered by
m A5 3ensed patent breatrs sre supponted by pressure L | DaventBieaths lonly some patent bieaths ase aessted; ¢ unassisied
e guon B4 breaths are supported by pressure
Neoas: End-inspiratory pause .
| ;PP <toams0 Not for weaning: cmv
. <30cm H, i i A
o |- R Sk onssse Bagin exhelsiion Best for weaning: siMv/es
» Complianca 50— /em H;0 H . . .
[ sl -—’PIP; ' Rapid shallow breathing index:predict weaning[RR/TV]
w - ——— I :_ressure due 1o <105: Vlligning
airwa | Aiwa — =i ===
2 P’“‘“’* 4 RESISTANCE M p—— o
E ..................................... | PEEP: positive end-expiratory pressure
> D’rlop s: pressure Pressure dye o -Prevents collapse, Increase recruitment
as as stopped ulmonary R |
§= - Compliance COMPLIANGE -Reduce work of breathing
Drap in pressure -Barotrauma Low CO, Raised ICP |
as alveolar volume — e i
PEEP drops - . ; —
GOALS of mechanical ventilation:

TIME —— ' Tidal volume: ¢-8ml/kg ARDS : 4-6ml/kg
i RR: 12-18bpm
i Fi02:21-100% ——
| PEEP. >Scm H20  (5-8cm)  ARDS : >8cm H20

| Plateau pressure: <3oem H20

_
ABG paD2/paCO2




