INTRODUCTION AND HISTORY OF
ANAESTHESIA

Anaesthesia. means loss of pain sensation.

Effects of pain 00:05:28

Pain causes release of sympathomimetic/ fight, Slight, $right
hormones (adrenaline, noradrenaline).
\&meas&eHQ,&P,QQ,CO,o%enconSumphm,renaland
mxscleblood%ow’d'\erebg increasing workload on the body,
In case, the body fails to deal with the pain, patient can
present with failure (CvA/ cAD/ RF).

Sequence of events 00:09:26

Work of an anaesthetic is to optimize patient’s condition in
order to tolerate the stress of Surserg/ anaesthesio.

Pre anaesthetic
. check
[ elective surgery } of { gmergency J
\ Fitness for surgery Optimization if pre
{ Provisionally fit f existing conditions

are present.

[ Advice on medications § premedication

] ) ) ) ]

( Proceed for surgery
[ Post op care ]
kumarankitindial@gmail.com
Types of anaesthesia 00:11:32

.  General anaesthesio.
-4, Regjonal anaesthesio.
2, monitored anaesthesia care.
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2 Basics of 01

? (_—( General ames’(hesiaj

3| (ramronsgens) (Fromgraragoment) (7o)

% _-—( monitored anaesthesia. care J _g

(= \—L Regjonal a?aesﬂ'\esia ] J
e g

As soon as patient comes into the operation theatre, all
monitors would be connected to the patient and IV cannula.
inserted,
Induction agents : They put the patient to sieep.
Intravenous asenks :
* Thiopentone sodium.
o p(OPoS;OL 60c6b3eeaa8dedOede7e5ea7
* gtomidote.
* Ketamine.
Inhalational agents :
* Halothane.
* I1sofurane.
* SevoSluranre.
* Desflurane.
* gther (obsolete).
* Chloroform (obsolete).

mMost anaesthetic agents are depressants. They decrease
HR, &P, intra. cranial pressure, repsiratory stimulus as opposed
*o pain.

Airwa5 management

Induction agents cause resPimtorg depression which may
lead to apnoeo. This in fum, will cause hgpoxia and complete

hgpoxic brain damage.

manasemen’c involves administration of O . and removal ot O,

eords Aoy

Done us'ms :
* €TT (endotracheal tube).
* LMA (Largnseod MosK ajnmg).
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use of muscle relaxants :

Facilitates intubotion for airway management by
suppressing gag reflex (brainstem reflex) from anaesthetist’s
point of view and willl also provide adequate time of exposure
%o surgeons for dissection as the muscles are reloxed.

Tﬂpes ;
Depolarizing muscle relaxants  NDMR (Non Depolarizing
Succinyleholine muscle Relaxonts)
' Pancuronium
vecuronium
Atracurium -

After administradion of muscle relaxants, patient is intubated
followed by the initiation of dissection by the surgeon.
Reversal :

The effect of muscle relaxant is reversed.

£.9, Neostigmine (Ache inhibitor) is used, Patient’s muscles
retuwrn to normal tone.

extubate the potient § shift to post op care for monitoring,

Post op mon'rtorins :

HR, RR, &P

SPOa, acoa’
'cempemture.

Position
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Regional anaesthesia 00:26:48

As soon as patients enter the operation theatre, monitors will
be attached and iv line will be secured.
Central neuraxial blockade :

* Spinal ofiBesbSes@a8dedOede7e5ea7

* gpidural anaesthesio.

* Coudal anaesthesio.
Needle is introduced very close to the nerves and local
anaesthesio. (LR is injected. The area supplied bﬂ those
nerves are blocked,

Peripheral neuraxial blockade

Put a needle close to a peripheral nerve and inject local
anoesthesio.

.9, Brachial plexus block, femoral nerve block; intercostal
nerve block.

use ot resionod anoesthesia. : Provides anaesthesia. as well as
anadgesia durins post op period

monitored Bnaesthesia. Care (MAC) :

Anaesthesia. given with monitoring of P, HR, RR under the
onoesthetist’s supervision.
Drugs used are same as for sedation.

uses

small diagnostic/ therapeutic procedures lie,
* MR

. Qadio'therapﬂ X

* Small surgeries like MTP ete.
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History

00:34:54

who

Historical impor’cance

Oliver wendell Holmes

Coined the term ‘Anoesthesio.

Joseph Priesﬁg

Discovered O,, CO_,N.O.

Horrace wells

First demonstration
(unsuccesstud of anaesthesio
us'\ng Nao.

Ww.T.§ Morton

First successful demonstration
using ether on 1/ 10/ 1844. .
eranch of anaesthesia. was born

on this dafj

John Snow

kumarankitindia1 @gmail.cq-ﬁopubnzed the concept of

Fother ot epidem'\olosg.

obstetric anaesthesia after
administering chloroform o
Queen Victoria on her 8th
del'\verg.

Fother of anaesthesia (i asked
in exams), but not recognized in
standard textbooks.

Ausus’c Bier

i spinal anaesthesio.

Harold erifSith

I* muscle reloxant used —
d - tubocurare (arrow poisory.

Carl Koller

I* local anaesthetic — cocaine
used in ophthalmic surgeries.

Anaesthesia * v4.0 - Marrow 6.0 « 2022

01

Introduction and

Active space

Leave Feedbad



6  Basics of 02

PRE ANAESTHESIA CHECKUP : PART - 1

Goal of pre anaesthetic checkup/ pre op
evaluation 00:05:30

* gnsure poedent tolerates surgery and anaesthesio.
* Optimize patient’s general health condition (Hence,
anaesthetists are called pre operative phgsic‘\ans).

Components of pre anaesthetic checkup :

l. Complete h'\skorg toking includes demogmphic dodo.
(name, age, sex, address), chie$ complaint, H/0
present and past iliness, personal, family and
allergie histories, H/0 previous surgeries,

H/0 immunization (paediatric patient) and menstrual
history (female patient).

3. Generol examination of the patient with height, weight
and record'\ns vitals.

3. Systemic examination of the patient (inspect, palpate,
percuss and auscultoke CVS, RS, &IT, CNIS).

4, nirwa5 exominodion.

Past histo;y | 00:13:59

Haper’cension :

Scenario | :

Patient posted for elective surgery,

In pre - anaesthetic checkup, 8P is 180/130mm Hg

Cangbespakientsescpesters Sesrsurgery?
§ Solution : No,
% Phgsiolosical concept :

Surgical concem : Severe hemorrhage.

Anaesthetic concern : Most of the anaesthetic agents are
depressants ie, decreases blood pressure causing poor
perfusion of autoregulatory organs (brain, heart, Kidneys).

Anaesthesia * v4.0 + Marrow 6.0 = 2022



nu’coregula’don :

Perfusion of vital organs remains the same with fluctuation in
BP within the ph55io|03ical limits. _
Perfusion of organ - Mean Arterial Pressure (MAP) curve
shows constant perfusion in normal individuals even with
sudden fall in &R

In chronic hﬁper’cens'\ve patients, the curve moves to the right.
A sudden fall in BP results in MAP ¥a|\in3 below normal
perfusion levels. '

Leads to organ damage (thPOPG'&AS'\OV\) like renal
impairment, coronary artery disease, stroke (CVA.

High &P should not be reduced dms’dcal\5 in a. chronic
hﬂperkensive poeden’c.

Normal individuals

6Qt6b8eepaBeedOpde7e5ea7

Tissue per¥usion

O O
A A

SO mm Hg IS0 mm Hy

o}
Q

mean Arterial Pressure (map)
Fall in MAP below normal per?usion level in chronic
hﬂper'censive paﬁen’cs durin3 anoesthesio.

Pharmacological optimization of the patient _ 00:22:02

use anti - hgper’censive medicotions.
Continue anti - hgper’censives fill the douj of surgery except
ACe inhibitors and ARSS depending on the noture of surgery,

Anaesthesia * v4.0 «+ Marrow 6.0 + 2022
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a. minor surgeries (not much blood loss, no Sluid shifts) :
Continue ACE inhibitors and ARSsS.

b. Major surgeries : Stop ACE inhibitors and ARBs because
of severe intractable hypotension under anaesthesia.

Scenario 4 ¢ A po&ien& pos’red for cotaroct surgery iS on
Telmisartan 40 Mg Should it be continued till the da{j of
Surgerg?

Solution : Yes. Becouse cataract is a minor surgery,

Diabetes mellitus 00:30:43

Scenario 3 : A patient posted for elective surgery has 40
mgy/dl blood sugar during pre anaesthesia checkup. Can the
potient be posted for surgery?
Solution : No.
Ph5sio|03ical concept :
Surgical concern : Poor wound healing, longer hospital s’caﬂ.
Anaesthetic concem : Acute complications of DM are :

* Diobetic ketoacidosis OKM.

. Hﬂperslgcem‘\c hﬂperosmolar como.

* Hypoglycemia. (Ver5 dangerous complication under

anoesthesio).

AN ~ 3 =R
fremors, confusion are mask unaer Senger anaesthesio.
I¥ not identified within 3 minutes, leads to permanent
neurological deficit.

Pharmacological optimization 111005625

Reduce blood sugar levels using oral h5P°8‘5°em‘° agen’(s
(OHR, Insulin and maintain between 130 - 300 mg/dl.
Con OHAs and Insulin be continued peri opero&NeB : No.

eoeds eARdY
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OHAS Insulin

All OHAS except SELT - & Reduce the dose ot long
inhibitors should be s&opped acl"\ng Insulin in gpe I

on the day of surgery diabetics by 1/3,

SELT - & inhibitors are Reduce the dose of long
stopped a4 hours before acting Insulin in type &
surgery (euglycemic diabetics by halt (/2.
ketoacidosis). Stop other forms of Insulin.

surgery be posted ¥or an elective surgery¢

Solution : No. Patient with immediate/ frst onset of seizure

before an elective surgery should be e\/al%a%eb% M&\é\g d¥‘§>r4 g S
congenital, iakrogenic, idiopathic, traumatic, ?\eopﬁg’?\c c;useese. =
Seizures are due to sudden activation of neurons § con

present as Generalized Tonic Clonic Seizures (GTCS). This
hyperexcitability can be due to multiple aetiologies. during a.
seizure episode, the tongue Falls back causing airway

obstruction leading to hypoxia, hypercarbia. § ocidosis. This in

tum triggers subsequent multiple episodes % is called status
epilepticus.

Scenario S : Can o patient with known seizure disorder on

regular medications be posted for an elective surgery?

Solution : Yes, in case of only | episode of seizure and it

hypoxia, hypercarbia. and acidosis are ruled out (permanent
neurological deficit).

Optimizodion : Tumn the patient o lePt loteral position.

In obese patients, jow thrust manceuwre (tensile strength of
muscles will increase). Prevents tongue fall back and airway
obstruction.

Pharmacological intervention ~ oost:16

Secure IV line. Give IV short acting benzodiazepine
(midazolam.

monitor for respirotory depression.

Followed by Phenytoin sodium infusion IS - 0 mg/kg diluted
in 100 Ml NS over 4S min or Levetiracetam 30 mg/Kg,

Anaesthesia * v4.0 + Marrow 6.0 - 2022
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Al anti epileptic drugs should be continued till the day of
surgery,

Anaesthetic agents like enflurane/methohexital are
contraindicated in a patient with seizure episodes
(precipitates seieure).

Liver Function Tests (LFT) to be done along with routine
investigations like C&C, serum eleckro|5+es in an epileptic
potient (all anti epileptics are enzyme inducers) during pre
operative evaluotion.

Potients on antti epileptic drugs : One of the strongest risk
factors for post operative mortality is acute fulminant liver
failure. '

Thyroid disorders ' 00:57:45

Scenario b : A patient with TSH of 3s (hgpo‘thﬂro'\dism). Ccan
the potient be taken for swrgerg?

Solution ¢ No.
P\'\53'|olosical concept Thgroid hormones maintain dasal
metobolic Rokte (BMR).
y

n hﬂpo’ch}jroid potients, BMR decreased,

metobolism of anaesthetic druss decreased.
y

Deta5 in recovery from anaesthesio.

Pharmacological optimizadion : By supplementing thyroxine.
Thyroxine supplementation should be continued till the day
of gﬁS@B&)eeaaBdedOe4e7e5ea7 :
Scenario 7: Con a. patient with TSH of 0.0l Gﬁapeﬁhgroid\sm)
be token for swrgerg?

Solution ¢ No.

Phgsio\og'\cal concept H}jper{’ngro'\d\sm can lead to
palpitations (atrial arrhythmias/ Rbrillation) during surgery
under anaesthesio.

Pharmacolosical optimizadion : Anti ’chujroid drugs like
Propgkhioumcil, Carbimazole ete.

Continue anti ’chgro\d medications till the da5 of surgery,

Anaesthesia * v4.0 * Marrow 6.0 + 2022



(02 Pre Anaesthesia
crer T

Scenario 8 : Hypothyroid patient posted for an emergency
surgery,

Ketamine (stimulan® used as induction agent.

Prefer regional anaesthesia. in a. hypothyroid patient posted
for amputation. 6A avoided as much os possible,

Seenario 9 : Hyperthyroid patient posted for an emergency
surgery,

Thiopentone sodium (anti thyroid properties) used as
induction agent. _

Other drugs to control hyperthyroid manifestations should be
kept readﬂ.

Psychiatry problems 01:05:59

Scenario 10 : which of the following psychiotry medications
should be stopped prior to elective surgery?

o. MAO inhibitors.

b. SSRI.

c. TCA.

d. Phenothiazines.
All anti psBcho’dc medications should be continued till the dag
of surgery except older MAO inhibitors (interact with
synthetic opioids like meperidine/ Pethidine).
Catecholamine Wsek%%g%k?ﬁn%%genm .Cgemacﬁon leading
to increase in heart rate and BF.
Older MAO inhibitors are stopped a - 3 weeks prior to

surgery,

Lithium (bipolar disorder) and magnesium (as mgso, in

eclampsio)
i Y

Interact with muscle reloxants

Y
Prolons the duration of muscle reloxants

mMagnesium should never be stopped in a. patient with

eclo.pms‘n.
Lithium can be continued and newer short acﬁns muscle
relaxonts @tracurium, Cis adracurium, Mivacurium) are used.

Active space

Previous Suideline : Stop Lithium before a4 - 48 hours before
surgery,

Anaesthesia * v4.0 - Marrow 6.0 + 2022



12 recates
PRE ANAESTHESIA CHECKUP : PART - 2

H/o Myocardial infarction/prosthetic valve 00:00:08

Physiclogical concept : With past /o Mi or prosthetic valve,
patient will be on,

* Aspirin.

. Clopidogrel.

* Atleast | drug each from the classes of beto blockers,

ACE inhibitors and stodins.

Surgeon’s perspective : uncontrolied bleedins during surgery
because of blood thinners (aspirin and clopidosreD.
chdiolosist’s perspective : Stopping blood thinners increases
the risk of reinfarction.
Pham\aco\ogml optimization : Stop blood thinners S = 1 dags
before surgery,

Reploce them with Inj). LMWH sc &D dosing
This process is called bride'lng. 60c6b3eecaa8dedOede7e5ea7

Purpose behind bridging therapy 00:07:13

Regjonal anaesthesia. like spinal/ epidural/ peribulbar block
carries risk of accidental injury to blood vessels (blind
procedure).

Patients on blood thinners (including warfarin) can bleed into
closed cavity spaces ond form an organised clot.

Hematoma. leads to permanent paraplegia. (spinal cord
compression)/permanent blindness (optic nerve
compression.

Rest all antianginal/antiarrhythmic medications should be
continued like beta. blockers, statins, ACE inhibitors (unless
ACE inhibitors cause maximum Sluid shifb.

Last dose of LmwH should be stopped 1& hours prior to o
regional anaesthetic procedure.

eoeds eARoY
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gpidural catheter should be removed only after 13 hours of
the last dose of LM,

Start LmuH atleast & hou? R PaRHN HHeLRvsifol
cotheter. '

Case scenarios 00:16:20

A 70 year old on clopidogrel posted for cataroct surgery
under topical anaesthesia. Should the drug be stopped?
Answer : No. Continue the drus (topical anaesthesia, no blind
needle insertion.

emergency below knee amputation in a patient on clopadosrel
which anaesthesio. con be Swen?
Answer : general anaesthesio.

mMinimum duration for discontinuation of dru.ss prior o a.

resionod anoesthesio prooedure :

Low dose aspirin Trg o continue. Stop 3 dsz
before a. vasculor Surgerg/
mayor risk of bleedins

(‘Jopldosrel/ war#arm 7 days

T‘ncasrelor 5= T da5$

‘ Pmmsrel T1-10 dags

; T\clopidine 10 dags
cangrelor 3 hours

| extended reiease a4 hours
d;pgridmnote

| Abcm@bz 7 a4 - 48 hours
gptifibotide § tirofbon 4 - 8 hours

Oral contraceptive pills :
Scenario 13 : A 30 year old female posted for epigastric
hemia. repair is on OCPs. what are the anaesthetic
implications ?
OCPs are o 3 types :

* Combined pills.

Active space
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¢ Proges’cerone on|5 pils.

* mini pills.
gstrogen containing pills : Increases venous stasis Ieading to
Deep Vein Thrombosis (OVT).

Risk factors for DVT :

.. Old aged patient.

a. Prolonged bedridden potients.

3. Chemo/ radiotherapy,

4. Oncological surgeries.

S. Long bone fractures.

b. Past H/O DVT. .
gstrogen containing pills are avoided in presence of any risk
factor.
In the absence of any risk factor, OCPs with/ without
es,“osen con be con,c.“,“'l\%afarankitindia1@gmai|.com

Scenario 13 : A a4yr old Known case of T® on anti tubercular
{’nerapij is posted for cervical lgmph node bi0935. whot are
the anaesthetic implications?

Continue ATT (o avoid multi drug resistance).
ATT medicotions are enzyme inducers (pre opero&ive LFT
essentio)).

Scenario 14 : Patient on steroid replacement ’chempﬂ posted
for an elective surgery,

Physiological concept : Abrupt stoppage of steroids will cause
HPA suppression.

Steroids should be continued till the day of surgery

I¥ podient takes > S mq of steroid within past 2 months of
surgery, supplemental dosage of hydrocortisone (quick
onset) should be gjiven intraoperatively (as surgery itself is a
stressful factor).

Seenario IS ¢
A podcien’r is on herbal medicine. What are the anaesthetic
implicaions?

Herbal medicines afSect the functions of liver.

Anaesthesia * v4.0 * Marrow 6.0 + 2022
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\deod\g, stop herbal medicines before & weeks.
Pracﬁcal\g, stop before | week,
Check LFT values. I¥ normal, proceed with the surgery.

Scenario lb : A po&'\en’c on NSAIDS. what are the anaesthetic
implications?

NISAIDS should be stopped 48 hours before surgery
(aggra\/a’ces renal injury.

COX & inhibitors can be continued till the day o¥ surgery,

I¥ the surgeon feels it will affect wound healing, then stop a4
hours prior (Continue > stop for a4 hours).

Scenario I7: A potient is on sildenadil for pulmonary artery
hypertension ean.

Sidenadil is a. phosphodiesterase inhibitor. Causes vasodilation
(intractoble hypotension). Stopped a4 hrs before surgery,

Secenario 18: A po&ien’c is on diwretics.

All diuretics except thiazide diuretics should be stopped
a4 hours before surgery,

Check serum electrolytes pre operadively,

Scenario 19 :

A patient on Anti Retroviral Theropy (RT).

ARTs affects liver, derange electrolytes and clotting cascade,
depresses bone marrow function ete.

Continue ARTs and do all necessary investigotions with
complete knowledge about ART’s adverse efSects.

Seenario 30 : Avoid topical ointments pre operatively (skin
color under anaesthesio moy not be apprecioted eg: during
CYaNosis) .

most of the eye drops can be continued except during ocular
surgeries.

60c6b3eecaa8dedOede7e5ea?7
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16 Basics of 03

Personal history 00:41:48

evoluate personal habits of the patient.

60c6b3eea‘a8d¢-.'d0e£le7e5‘e{‘e‘z‘;S :
' Stop smoking b - 8 weeks before surgery,

under &R, upon intubation laryngospasm/bronchospasm risk
increases (smokers airwoy are irritable as smoke is an

irritont).

Intraoperative bronchospasm :
L. Sudden unexplained tachycardia, hypertension.
a. Increased airway resistance (P on ventilaon).
3. Decreased expira’cor}j tidal volume.
4. B/L wheeze on auscultation.
S. Increased upstroke on EXCO, curve.

ekcoa curve

Treotment for bronchospasm
Inhaled beta-a agonists (salbutomoD. Steroids can be added.

Laryngospasm 00:49:39

Sudden forceful closure of glottis leads to stridor and
desoturodion.

Seen when patient is not in adequate planes of anaesthesia.
Occurs before intubation/end of extubation (more common.

mechanism : €T tube secretions trickle into the airway,
Reflex constriction of laryngeal muscles that leads to,
Desauradion, hypoxio. § bradycardio.

Treotment of laryngospasm

100% O, and perform Larsons manoeuvre/jaw thrust (apply
pressure behind the angle 0% mandible/in front of mastoid).
very painful

Administer Inj. Propotol 10-20 ma IV (blunts reflex constrictiory.

eoeds eAROY
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I¥ nothing works and patient is still desaturating, give
Inj Suecinyleholine (depolarising muscle relaxant).
Additional care of airway be taken while giving
Succ'm}jlchohne.

kumarankitindial@gmail.com

Alcohol :

Stop aleohol consumption a4 - 48 hours before
surgery (both anaesthetics § aleshol are depressants).
Aleohol is an enzyme inducer. Increases SEPT. /360T
(post op acute fulminant hepatic failure).

ToboacCo chewins :
Leads 1o submucosal fbrosis.
Difficult intubation due to restricted mouth opening.

* Orug addiction : most of the drugs are stimulants
(s5mpakhomimeﬁcs). Causes myocardial ischemia.

medicotions asodnst dmg abuse Anaesthetic h\plica&ion

methadone Supplementary doses can be
continued till the day of surgery,
Disulfiram (aleohol addiction) Stop 10 days before surgery

‘ (disulfiram like reaction.
Naltrexone (ong acting opioid Stop 3 days before surgery (o
antagonist) avoid interference with intra. op
opioids).

Fomily history of malignant hyperthermia should be ruled out
to prevent massive cardiac arrest.

F\l\ersic historg :

Severe form ot ollergy is anaphylactic shock,

Anaphylactic shock 01:09:28

&'ciob% : Most common precipitating factors of anaphglacﬁc
shock are antibiotics » lotex > muscle relaxant > local
anaesthetics (according to o study in France).
Pathophgsiologg :

An'dgen - an'cibod5 reoction coauses Histamine release.

Active space
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Clinical features :
* Sudden unexplained ’cachgcardia.
. ngo’cension.
* Increased airway resistance (di?-ﬁicukg in bo.gsing).
* edema. of face, neck, lips.

Treatment :
* Inj. Adrenaline (drug of choice).
Il = Img in | : 1000 dilution.
IV route is preferred.
Iml of 1 : 10,000 dilution is given (1 ml of 121000 diluted with
9ml NS). g
s/C route : 05 ml oF | : 1000. 60c6b3eeaa8dedOede7e5ea7

* Push Iv Sluids. '

* Steroids : Hydrocortisone | - & ma/kg (quick onsed.
Stabilizes mast cell membrane and prevents o.mphalax'\s.
a™ drug of choice.

* Im injection is not preferred as it causes local tissue
nNecrosis.

Risk stratification of the patient by ASA grading 01:19:21

ASA : American soc|e’c5 ot nnaes’chesiolosist

&rades according to the physical stadus of the patient to
understand post-operodive prognosis.
. Normal healthy patient (no comorbidities).
I mild systemic disease without functional limitation
(controlled asthmatic, hypertension, diabetes melltus).
. moderate systemic disease with functional limitation
- (chronic Kidney disease, chronic liver disease).
IV. Severe systemic disease that is life threatening
(myocardial ischemia, unstable angina).
V. moribund patient (ife expectancy < aahours).
VI érain dead patient.

eaoeds eAldY

DiSQdVan’(ases :
Cannot assess the mor’cali’cg/nr\orbid'rtg of a surgjcal
procedure.

Cannot quantify expected blood loss, post op ICU stay,
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Cannot specify the type of monitoring required for a.
particular patient.

John Hopkins surgical risk stratification 01:27:28

&raded according to the risk of surgical procedure.
L. mMinimal rigk : minimod\g invasive.
I\. mild to moderate risKk : < SO0 ml blood loss.
. moderate risK : SO0 10 ISOO m blood loss.
IV. High risk : > ISO0 mi blood loss.
V. Critically ill patient requiring ICU care.

60c6b3eecaa8dedOede7e5ea7
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PRE OPERATIVE PREPARATIONS

Pre op preparations 00:01:19

Pre op preparations include :
L. Investigations.
3. Optimization and risk stratification.
3. Pre - medications.
4. Consent.
Investigations and purpose :
Investigations sent : Surgical profile (C8P + Cue (complete
urine examinatiory %0ER3E TP ASBTEHT N + eCa

Inv. Tests Purpose Tarset Notes
(To rule out)
CeP |Hb Anemia. Healthy : >8g/ Anemia. couses
®e0). dL even with mild wound
Infections. | blood loss. healing (since
oxt
eleedins Patient with any carried b
disorders. comorbidities/ blood is
surg decreased).
involving mild/
moderate
bleeding : %10 o/
di.
In ICU or
Sur
involvi hish risk
of b\eedins Vos-
cular
SUY :
>|a.3 dL.
Normal levels
e WweC) : 4000 to
wee. 11000 cells/mm?>,
Platelet count
Plotelets. Normal : 1S - 4 should not be
lakh/mm? lower than |
(0 larh. lakh /mm?® Sor
any reaioml
anesthesio.
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04 Preop
Prepa
Inv. Tests Purpose Notes
(To rule oud)
RFT Blood ureo. Ongoing Ordered ancording to the
renal potient’s clinical his’rofg :
Serum’ damage. example :
creatinine. | Notes l. CAD paﬁent :
Check serum potassium.
Serum a. Patient clinical\g very il 2
electro- Check serum sodium.
15&%.
LFT Serum Orxgoins liver mando&org to be done in
bilirubin. damage. people on herbal _
Liver medications, ATT or any
| enzymes. chronic treatment. l
Coagulation | 8T, CT. Bleeding Done in all, but less
studies disorders. sisni%cant
PT with INR Only done if histor .
ond oPTT. indicotes bleedins 3ee1a8ded0e4e7e5ea7
(hemophilia, missed abor-
tions,
massive blood transfusions).
Cue urine An5 Hgod'me costs
pro’tein onso'mg indicate CHD.
levels. renal Proteinurio. + DM
issues. indicates diabetic
(proteimria) nephropathy,
uPT urine Pregnancy. | Mandatory in all
pregnancy females of
test. reproductive age.
1ZV<] ST-T Left Indicoted in podients > 40
dfnnses. ventricular years or any comorbidities
Arrhythmi- | hypertrophy, | DM, HTN j Past /o CVA, CAD
arrythmias. (Alwaﬂs compare previous
Any heart | eces Sor rhg’dwms).
issues. §
- oy
Chest Orxso'ms Onh:, done in pks with 2
X-roy, LRTI suspected LRT (Lower g

Respiratory Tract Infection).
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Guidelines for these investigations 00:11:48

All these investigations are valid for & months, provided
podient is hemodgnwnical\g stable, always correlate with the
patient’s condition.

gxample : Always recheck in female patients who had
menorrhagio. (Hb may drop due to severe bleeding,
regardiess of the time).

Optimization and risk stratificotion :
most important organ sgs&ems with h‘\sher risk of intra. op
and post op mor’ml‘\tg * CVS, respiratory system § CNS.

Cardiovascular system (CvS) :

kunfeSiRRiRUiARIgRSIRivD by ACC (Americon College of

C,ardiolosg)/ AHA (American Heart Associadion) 40 assess risk
in a. cardioc patient for non-cardioc surgery :

Steps: Procedure to be
(Acc/pnA Sollowed
gquidelines for
cardiace pofients)
Step: emergency Proceed with hish risk
Assess the need of surgery: < bhours. | consent +
surgery urgent surgery : b to careful monitoring +
a4 hours. necessary
Time sensitive (onco | postoperadive
Surser‘\es/ ortho interventions.
surgeries) : 1 - b
weeks.,
Stepa: Reute coronary Nwogs postpone
Rule out active car— s5ndrome. elective surgeries.
dioe issues. Decompensated heart | First evaluate, treat,
failure. and then continue.
Significant ventricular
o.rrhgkhmias.
Valvular heart
diseases.
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Step 3: . High risk surgery |One point given to
Assess the risk of (intraperitoneal/ | each of these
peri - operative m\/ intra thoracie/ | conditions.
death vascular Score | % of risk
?urﬁer;g‘ o] 0-0.4%
;‘;‘::'}j R | 1O%
heart disease a aAn
(HD). >/=3 SA4%
3 H/0 Congestive
Heart Failure Proceed with the
(%9 elective surgery it
4 W0 risk <1%.
Cerebrovascular
accident (Cvi.
s ¢/0 DM requiring
insulin treatment.
& S. Creatinine »3.0.
r6b3eeaaBdedbede7eHea7
Step 4: Functional capacity = | Proceed for
Assess the metabolic equivo- surgery i > 4 mets
functional lent (med) = Normal | (patient should
copacity, amount of O, approximotely be
consumed ot rest. able to climb a Sloors
Imet=3smlot0,/ |combortably.
kg/ ¥ patient fails, step s.
minute (normaD.
exomple
walKinS slouulg -a
mets.
Con run for 10 km -
10 mets.
Steps: Dobutamine stress | If stress tolerance is
Stress testing, ’c&eﬁns - %o good, proceed with
evaluate if pt con the surgery
tolerate surgery I¥ not, Step .
stress.
Step 6 |denﬁ$3in3 the risk
gither proceed to from the above steps,
surgery (or) alter- | either proceed or g
nate plan. drop (talk to the :
surgeon in charge 3
and plan for an
alternative).
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24 Basics of 04

Canadian society guidelines 00:21:52

S step guidelines given by Cs& (Canadian Society Guidelines)
for CVS rigk ¢
*+ Step | o Step 3 same as ACC/ AHA Suuddmes.
* Step 4 : Brain Natriuretic Peptide @NP) <90 or pro 8NP
<300 ng/L -> Proceed to surgery,
* Step S Proceed to surgery. Measure Troponin levels
daily for 48 to 73 hours post op. and obtain £C& in PICU
BNP is the most sensitive indicator of cardiac function.

when o proceed W&ﬁ@eﬂek%ﬂ
1 Coronary sten’cms
* Bare metal stent —> No elective surgery within | month.
* Drug eluting stent (DES) > No elective surgery
< months >3 to b months it time sensitive Surgerg
il. Heart failure - Apply the same s’cmi:es}j osinthe
Suudehnes given above. 3
il Murmurs *npptﬂ’chesamestm&eggas n’che
3uudehnes given obove.
iv. Pacemaker/ICD (any implantable cardiac device) :
Apply the same s’cro&eaa as in the guidelines given
Any implantable cardiac device - Monopolar cautery should
not used (Blectro surgjcal unit (ESW.
Device sends electrical signals/ impulses to the heart, when
used simultaneously with cautery, it might interfere, leading
o dongerous arrha’d'mias. Cautery can be used by the
following woys *
.. Magret can be kept on heart, all impulses wul\ be
nullified,
3. Bipolar cautery can be used,
Guidelines to administer Infective endocarditis prophylaxis.
Previously it was given to all cardiac patients. It is not
recommended anymore as it might lead to antimicrobial
resistance.
According o new guidelines, patient should have :
Il Past H/O Infective endocarditis.
a. Prosthetic valve.

eoeds 8AlloY
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3. Unrepaired eyanotie congenital heart disease (CHD).
4, Repajred CHD with residual disease.
S. undersone cardioc ’(mnstn’c.

Respiratory system 00:27:56

. Upper Respiratory Tract Infection (URTD (cough/cold) :
Increased chances of bronchospasm/ laryngospasm
wait for 4 to b weeks.

3. Chronic Obstructive lung diseases (COPD) :
Chest radiograph - i any lung infection suspected,
Arterial blood gas - only when potient is in ICU with
acute exacerbation.

* Regional anaesthesio. pre¥enred (o ovoid irritodion |

to the airwaw.

* Continue all his other medications.

3. Restrictive lung diseases (Pulmonary fbrosis).

+ PRYMPRRRBHIYZ RERAULRBSD - reserved only

Sor lobectomB/ preumonectomy,
* Always rule out RHF Right Heart Failure).

Highest risk factors of post operative respiratory
complication
i. Patient with low levels of albumin concentration
35 o/L.
il. Podient posted for upper abdominal surgery,
iil. Patient is a. known case of COPD.
v, Patient Se’c’mg Seneral anaesthesio.
V. Patient who is a chronic smoker.

Potient related risk factors :
~ Advanced age. -

- RASA - PS class 3 or more.
Congestive heart failure.
Functionally dependent.
Chronic obstructive pulmonary disease.
welsh’c loss.

Impaired sensorium.
C,igaret’ce use.

Aleohol use.

Abnormal \T\ndings on chest.

Active space
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Potential procedure reloted risk :
Aortic aneurysm repadr.
Thoracic surgery.

Abdominal surgery.
Neuroswserg.

Head § neck surgery,
gmergency surgery,
Vascular surgery.

&eneral anaesthesio.

Peri operative transfusion.

- Potential laboratory test risk factor :
Albumin concentration <35 g/L.
Chest radiograph abnormalities.
BUN concentration > TSmmol/L ( al mg/ au.
Central Nervous System risk stratificodion :
Any patient with o H/O CVA :
Defer elective surgery for 9 months.
Continue Aspirin ’chmuahou'c the perioperative penod.

Anaesthetic pre medication 00:33:50

To make the patient feel comtortable during surgery
. Relieve anxiety + induce sedadion.
Rfonory achns 66020(:\\% engeeaasmzlekSea?
Alprozolarmy
* Tolk and explain the procedure to the patient, inorder
%o increase his confidence.
a. Reduce secretions (especially in children) —> may lead
to laryngospasm or aspirotion pneumonio. (sql'warg
‘hypersecretion).
Rx : Anti cholinergjic (&lycopyrrolate/ Atropine).
3. Reduce the chances of aspiration of food moterial.
Rx : Adults —> o +0 8 hours of $asting in adults.
Children :
Up 1o & hours : Clear liquids (water).
Up to 4 hours : Semi solids (breast milk).
Up *o b hours : Solid food (non human milk).
Up to 8 hours : Heawy %5 meal.

eoeds eApoy
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Emergency surgery : procedure to be followed 00:41:58

.. @efore proceeding to emergency surgery , pass o
nasogastric tube § aspirate all the gastric contents.

il Inject metocbpmmide slowly (pro Kinetic agent
> increases gastric motility > pushes food into
intestine $rom stomach.

Ropid administration of metoclopromide may
precipitate extra. pyramidal symptoms.

iil. Inject with PP/ Ha blockers (Pantoprazole/ Ranitidine)
to stop the acid secretions (decrease gastric acid@.

iv. Antacid (For the acid already secreted by the previous -
$ood intake) : 0.3 Molar Sodium citrake (non particulate)
30 ml, 30 minutes prior.

To reduce infections :
.. Operate in sterile conditions.
3. Pre op antibiotics (30 mins prior to skin incisior.
To reduce post operative nausea/ vomiting * :
L Inject s!owlg with Ondansetron (S HT, receptor 60c6b3eeaasdedOedeTebeal
blockers) : Adverse eftects of rapid infusion are '
prolonged QT intervals/ ventricular arrhythmias.

&roup of patients at risk for post operative nawsea/vomiting :
i. Female.
ii. H/0 motion sickness.
il Non smokexr.
~ iV, &eneral anaesthesia with opioids.
V.- Schedules for ocular(squin®)/ eNT/ laparoscopic
surgery, '
Rx : Ondansetron + Dexamethasone is a very powerful
anti emetic, Recenﬂg Ondansetron has been given black box
wawrning by the FOR as it is found to cause QT prolongadion.
S0, it should be given very slowlg.
Analgesia. (Pre emptive analgesia) :
- Giving analgesic before surgjcal incision, as studies have
shown that analgesia. given before the surgical incision leads
%o less pain post op.

Active space
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28 Basics of 04
et
Rx : Short acting opioids (Fenkang under strict monitoring,
Adverse effect : Respiratory depression.

Consent 00:51:08

Toke the consent after all the previous steps are done —>
Proceed 1o the opem&ion theatre.

kumarankitindial@gmail.com
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MONITORING IN ANAESTHESIA
PART - 1

monitoring under anoesthesio. can be divided into :

CNS monitors :
Depth of anaesthesia : Relates to the awareness of the
potient during anaesthesio.
* palanced anaesthesia ¢ Introduced bﬂ John umd}j. He
states that anaesthetized patient should have 4 As :
. Amnesio.
a. nnalsesia.
3. Adequote muscle reloxation.
4. Abolition of reflex activity,
* To maintain the depth of anaesthesia : we use
* midozolam.
* Any inhalational anaesthetic,

Signs of lighter planes of anaesthesia. :

Since factors such as amnesia. and analgesia. are subjective,

signs of lighter planes of anesthesia. is used.
Signs of inadequate/ lighter planes ot anesthesia. :
l.  Lacrimaodion
a. Reflex movements.
3, Tachgcardia.
4, Increased BF
S. Sweating,
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30 Basics of 05
Anaesthesia
eisPechral index :
monttors/ analyzes €& rhythms and gives out numerical
values that helps anaesthetists o evoluote the patiervt’s
depth of anaesthesia. y

En’«opg is oo newer monitor

used to detect depth of
Wesio. ; . Linky/ y‘( .
i Bispectral leads attached 1o o
8IS monitoring jomale patient
Bispectral index ' Depth of sedation
system value A
0 Flat line £C& (patient in deep onaesthesio)
0 - 40 Deep hypnotic state, memory function lost,
increasing burst suppression '

40 - O Recommended range for general anaesthesio.

©0 - 90 Recommended range for sedation

100 Awake, memory intact
Cardiovascular system _00:09:23
Pulse rate/ heart rote :

Pulse roke is the first thing checked in the potient.
¥ the patient has pain, tachycardia. is observed and if on
beta blockers, then bradacardia iS seen.

Blood preswrgqcﬁ%’heﬁ?? S RRAE4A%58 done via. & methods
&P 1/
measurement
1
v
( Mon—lrwas'wej Invasive

) | ==
==

eoeds eAnoy
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05 Monitoring in
Part - 1
Non invasive 6P mon‘rtoring :
Palpator}j method is alwa55 done prior to auscu}tatorg
method. This is because identification of systolic blood
pressure by palpatory method helps one to avoid a. lower
systolic reading by auscultatory method (ausuu’cakorg S"‘P)'

Automadtic B measuring device works via. oscillometry
method based on the vibration in the vessels.

During the returmn of Slow of blood once the &P cuft deflotes,
the systolic and diastolic & is identified by the machine’s
sensor on the basis of overage value of the vibrations.

The size of the cufs should be IS x diameter of the limb and
should occupy a/3™ of the arm. 1% a. small sized cufs is used,
the &P will be &‘-odselg elevoted,

Do not tie the cuft indimlasawlngraisrgmsinggnpresent
(exomple AV fistula. for dialysis).

Invoasive &P monirtorins :
A connula. is inserted into an ar’cerg and connected o a
pressure transducer 1o ottain a pressure Smph

Diastolic

Tubing

Invasive &P moni’coring i used when patient has severe
comorbid conditions or major vascular surgeries (ke
transplants) to get a beot to beat B8P monitoring,

Active space

A modified Allen’s test is done prior to inserting cannula. into
artery to check for adequate collaterol circuladion.
“modified Allen’s Test :

The ulnar and radial side of the hand is compressed and
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32 Basics of 05

then when the ulnar side is released, within S - IS secs the
colour in the hand should return.,

Positive Allen’s test : Inadequate collateral circulation.
Negative Allen’s test : €ood collateral circulation.

Complications of arterial cannulation :
Arterial injuries.
Pslksie ?ﬁfgw&‘gg L&, ischemia, gangrene.
Thrombosis.
Sepsis.
Fistulo/ aneurysm formation.
Dicrotic noteh : Represents the elastic recoil of the vessels.

Sites for inser’dng cannula.

Radial artery most commonly used, easily accessible

Ulnar ar’cer5 used ¢ Sood collaterals are availoble

Brachial artery Has good collaterals, but uncombortoble
for podient

Axil\ar5 ar’cerﬂ K mimics central arterial pressure

Femoral arkerg Oomonlg used to measure the central
arterial pressure vaolues

Dorsalis pedis art. used in children

Posterior tibial art.

Superficial temporal art.

eCq moni’corins :

used to detect ischemio, ardwgkhm'\as, HR.
Leod I\ : Very sensitive to arrhgchmias as it coincides with
axis of the heart; v./ v _detects ischemia.

Central venous catheter 00:25:42

\n’cemaljugular connulation is usual\5 not an emergency
procedure and is done prior to major
surgeries. All monitors are attached to the
patient before initiating this procedure. \
Positioning : Towel roll kept under shoulder; §
stermocleidomastoid muscle becomes
prominent.

eoeds eApOY
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Procedure | Ak the potient o turn to the opposite side of e
catheter insertion. The area is cleaned with a% chlorhexidine.
Feel the carotid artery pulsations with your et hand,
Administer subcutaneous local anaesthetic. use a finder
needle to locate m NV. Then use o '“Ser mﬁ@QanedOeaekSea?
direct it in the same direction as the finder needle and
slowly aspirate. Aspiration of dark colored blood indicotes
that the needle is in V. Now, insert the guide wire through
the needle. Remove the needle. Now, hold on to the guide
wire and insert the triple lumen catheter. This is called the
Seldinger technique.
The cotheter is TFr 30 em 4riple lumen cotheter.

Ib § connula. is used for rapid resuscitation. Central venous

cotheter con be used for :
. Long’cem-\\wd’cherapg.
. Deliver50¥'
Sustole Diastole
waves obtained from central A %a e .
venous catheter are : \W\/\
s 55s’toleoiastole
0, ¢, V positive waves and x; Y o

 negotive waves. & WV

A numerical value of 0 - S em is obtained when the central
venous catheter is attached to pressure transducer.

CvP values (0 - S am indicate the functioning of the right
side of heart and the Sluid status.

various sites for central venous catheterizadion :

Q‘gh’c N most corrmonlg done.

Le®t WV Not usually used because the left pleural cupola.

is ot higher level, therefore increased rigk of
preumothorax and injury to thoracic duct. Increased
risk of injury to vessels.

Active space

Subclovian V| most commonly used by surgeons, increased risk for
pnewm&\orax and thoracic duct ir)jurg.
' extjusuhr V. |J 'c'vpped Sulde wires used,

Femoral V Can couse infections and thromboembolism.
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Axillary v mimics the central venous pressure, but
uncomtortable for the potient.
PICC Peripherally Inserted Central Catheters, used for long
term chemofherapg and nutrition,

CV cotheter :

Indications C;omplicaf\ons

* To monitor CVP , * Injury to arteries

* For pacing and dialysis * Pneumothorax

* Injection of diugs Cardiac tamponade

* For major surgeries where * Thromboembolism
Sluids are given based on CvP |+ Infections

* Repeated blood samplings

CVP increased in CVP decreased in

* Right heart failure * Hypovolemia.

* Congestive cardiac failure * Shock

* Positive pressure ventilation * General anaesthesia
* Fluid overload (sometimes)

* Cardiac tamponade

* Pleural efSusion

* Constrictive pericarditis
* Pneumothorax

1 cvP and | &P indicates pump failure/ heart failure.
{ cvPand | P indicates hypovolemia.

A chest X ray is recommended ofter .
inserting the catheter Kypagindiaie@ ;
preumothorax.

The catheter inserted should be
paraliel to the superior vena cavo.
The tip should be below the clavicles
above the 3™ rib or ok the level of T -T_interface.

Pulmonary capillary wedge pressure(PCWP)  00:43:53

, Also called os pulmomr5 capillary
occlusion pressure.
7.0-9.0 Fr 110 ecm cotheters are used
These catheters are Slow directed
ond the balloon dilates ot the level

o b.ng capillaries.

Anaesthesia * v4.0 * Marrow 6.0 * 2022
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PCLUP is an indirect/ swrosod'e method to measure
¥unctionin3 of lett side of the heart.

The catheter travels as such : .
W = RA >RV —>PA—> wedses ok pulmona.r5 capillaries.
The pressures at various point are :

RA: 0 -S/0 MMHg (cep/oep).

RV:IS G&@{QégﬁﬁﬁgedOezlekSeﬂ
Pulmonary artery : IS - 30/4 - 8 mmHg,

PwmonarB capil\aries 118 = b ems.

Proximal Port ©

Port to the Thermistor @
Port to the balloon 3) <K

Superior Vena. Cavo. —
Qisht Atrium —
Qisht Ventricle

The same is represen’ced in Sraph when the catheter moves
from each compartment.

RV PA PC

Based on the distance the catheter has traveled, we can
estimate the location of the catheter :

30 - 3S cm: RA,

20 - 35S cm: RV,

40 - 4S em ' PA

MSScm=u)ed3‘mSoccurs.
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Anaesthesia
For accurate values, the cotheter tip should be placed ot
west 20ne 3,
Complications :
nrrhgkhmias.
mechanical Knots $rom catheter entanglement.
Damage to pulmonary capillary leading to rupture and
life threatening hemoptysis.
uses :
To monitor _?—unctioning of lett side of heart.
monitoring of core body temperoture.
Measure mixed venous oxygen soturation (best
indicator of tissue oxygenation.
Coleulate cardioe output or cardiae index.

&chocardiosmphg :
Trans thoracic or trans esophageal echocardiogmph5 provides
real fime informadion resardins the &mcﬁon‘ms of the heart.

60c6b3eeaa8dedOede7e5ea7
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MONITORING UNDER ANAESTHESIA
: PART - 2

60c6b3eeaa8dedOede7e5ea7

Respiratory system 00:00:07

Function : Provide O, and remove
co,.

monitoring ot:

* O, with pulse ox'\mehrg.

* CO, with capmsmphg.

* Other respiratory functions by :
spirometry (For lung volume).
ABG,

Airway pressure moni’cor\ns.
Normal SpO, : 98 — 100%.

Pulse oximetry 00:01:35

Normal pulse oximeter value indicoate amount of 0, that is

soturoted to Hb.

Lisht emers
it measures the pulsatile component. | [ source
Wave form is seen. Red, nfrared

oxy Hb
e i

|
L= Receiving source

working principle : &eer Lambert’s law.

Pulse oximeter emits red and infra. red light.
Reduced/deoxygenated Hb absorbs red light (6o nm).
Oxygenated Hb absorbs infrared light (940 nm.

Red light S‘—anms/ red light receiving,
Infrared light %I\'tng/ infrared light receiving,
Abnormal hemoglobins thot con alter pudse oximeter value :

C,arboxghemoslob'\n ond me-khemoslobin.

Carboxyhemogjobin (co poisoning) :
It is seen in patients rescued from burms, fire accidents.

Active space
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Carbon monoxide has 800 times more offinity to Hb molecule.
Avidly binds to Hb and absorbs red and infrared light causing
false high value of O, saturotion.

co competes with o, and binds a\/idlg with Hb molecule.

Pulse oximeter will not differentiote CO from O,.

In o patient of burns on the body, Sp0Oa is high but symptoms
like low &CS, hemodynamic instability, unconsciousness is
present, it indicotes of intubadtion.

Treodment : 100 % o%en in hgperbaric environment.

meth hemoslobmemma.

Condition where Fe*'(ferrous) in Hb is converted to Fe™
(Ferric) causing decrease in afSinity to O

Pulse oximeter : False low value.

Typically seen in prilocaine toxicity (produces or’chnrtdwdme
and it causes methemogjobinemio).

Treatment : Methylene blue (Fe*'-Fe™). =%

Fetal Hb/Other Hb $orms : No efSect on O, saturation .

Other conditions with false low value pulse oximeter : : .
Severe h5potensim, me’chglene dge, cold, shwering, anemio. E
(severe), nail polish, mehendi, hyperpigmentation, shock. '

Co-oximeter : Indicates the accurote value of soturotion even
in carboxy Hb, meth Hb, and foetal Hb.

Capnography/EtCO,  00:17:08
Presence of exhaled CO, reflects fundamentoal physiological
process.

Indicotes :

Ventilation stadus of patients (movement of both O, § €O_).

Working principle :
For research :
0SCopy

6006b3ee§a8ded0e4g7% sPech‘osm Py

* Gos c\r\romatosraph}j

Doy to douj life :
* Infra. red spectroscopy (exholed CO, is sent o a monitor).
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a &3pes ot capnosraphic machines :

* Direct sampling (difSerential
absorption of Infrared |'|Sh’<).

* Indirect sampl'\ng.

Other &erm'\nolosies :

* Caprometry : Measurement of

etaled CO,.

* Copnometer : Is an
equipment. a types * il s
direct (non diverting) and / \
indirect (diverting). | )
h sliahk e ‘as SEEED l‘_ ’ ex;raue i) hsp:raue '*’
in diver’dns but wove
forms are equal for both.

. chrwosraph5 * §raphicol
representodion of measured
exhaled CO, Vs time.

Normal capnosraphg is fop hat shape and normal value is

35S - 4S mn ‘HS‘ kumarankitindial@gmail.com
* Copnogram : Single wave form.

Phases in capnographic curve 00:22:24

Components/Phases of a. normal capnography :

Phase | : Inspiradion baseline :g”
Completed inhalation, 8 o
: : : irotion iration
about o begin expirodion. — :‘EP;MW;‘\P
&Mahono?deadspowe Phase I Inspiratory baseline : Dead space
. Phose I\ : txp'ro&org upstroke : Mixture
gases (contains no o). ot meelope sl AT s
Phase I\ : Alveolar 9ps plateau
Phose a @ exhalodi a angle : Transition from phase I\ o phase
2 = B angle : Transition from phase I to 0
predomimnﬂfj from

upper alveoli rich in CO, concentration. Expiratory upstroke.

Phase 3 : exhalation from middle and lower alveoli contains
CO, but not rapid. S0, plateau phase (slight upstroke as alveoli
vary in sizes) seen.

Terminal portion of phase 3 represents €tCO, volues.
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Phase v/ phase 0 : &nd 0¥ expiration and inspiration starts
causing o drop. \nspiro&orﬂ downstroke.

Alpha. angle : Angle between phase a § 3.

Beta angle : Angle between phase 3 4 4.

uses of capnoaraphg :

L

Surest sign of intubadion.

To monitor chest compressions during CPR.

Detect sudden dislodgement of €T tube or disconnections.
To detect Venous air embolism (VAE) (sudden fall of
etcoa volue). Usually VAE is seen in any surgery above
heart level. ;

To detect malignant hyperthermia, bronchospasm.

60c6b3eeaa8dedOede7e5ea7

Wave forms 00:31:16

Normal (controlled mechanical ventilation) wave $orm.

Plateau. shape (slight upstroke). ﬂ rl

5pon’caneous breo&hins :

Normal wave form M
6ronchospasm : m
Increase upstroke of phase 3.

Couses *
Obstructive lung diseases, Partial obstruction of €TT.

cwdiosenic oscillodions :
n phase 4,

Normal phenomenon seen
in children because of heart bea’dng against lungs.
Thin chest wall.

Curare cleft

Seen : During recovery from muscle
reloxonts.

I*muscle to recover : Diaphragm.

¢ surgery completed, administer reversal.

I} surgery not completed, muscle relaxant supplemented.
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Rebreathing of coa(¥am'<5 valve/ exhausted absorbent) :
Rebreothed inspired or dead space

gases contains some coa S0 elevation ’ ’ , ’ I ‘
of baseline present.

Seen when soda. lime is exhausted, 1 ————

Hyperventilation : g
Repeoted fast breath'\na cousing
repeoted curves. ‘ s

malignant hyperthermia. (MH :
Inhalational anaesthetic in MK
couses rapid rise in EtCO levels 8
reachins peak volue in 10 secs. %
Classical step ladder pattern :

Diagnostic of MH. ? K:Sec

Hypo ventiladion : <F

Decreased RR. g

Raised etCO, levels s

coming ok very lote phase. & 5
0 IS Sec 30 Sec

Oesop\'naeal intubadion :

\n‘rﬁal\a saturation maintained

because of good lung capacity.

Then remove €T tube and re intubate.

Dual plod'eau :

Sl plateau s'gn 60c6b3eeaa8dedOede7e5€a

Couse : LeaH3 sampl‘\rg line.

Incompetent inspiratory valve :
Phase 0 is the inspmtorg part.
Slayjing (ust dropping down) is
seen.

Due to incompetent inspra&ora valve.

Anaesthesia * v4.0 + Marrow 6.0 + 2022
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*In s‘\nsle luns tmnsplank :

a peaks in phase 3, .
-

. r-\bmpl'onseto?—rup’cureo?—

ert/ leaking €TT. '
Sudden shortening of phase. ﬁ ﬂ

rReG moni’corins :
In ICU ABG is ‘\mpoﬁ:an’c in moni-tMnS hgpoxemia.

Neuro muscular monitoring | 00:42:14

muscle relaxants administered as :

AUAS B IRAIT BN s cles not relaxed, will lead to
coughing and gog reflex. Increase in heart rate, 6P and
couses de\Ias’mkinS complicodions.

n’c’c‘\meo?—recoverg, ensure all muscles retum to function | i¥
not patient will go into respiratory depression.

Neuromuscular relaxation assessment :

gquipment : Accelero myography, mechanomyography.
Procedure : lectrodes ottached to monitoring nerve and
force of contraction occurs that is assessed by the
equipment.

mMmechanism :

A supra. maximal stimulus (53 of current provided 4o

nerve. muscle will start to contract. Value of it is measured,
most commonly used nerve is ulnar nerve (ND.

most commonlg used muscle is adductor Pollicis.
modnl'rt5 of application of 8%
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S‘mq\e twitch stimulodion : s X8
One S given ot every 10 seconds
1§ muscle contracts, MR have no efect.

1§ not contracting MR efect present.
Advantage : easy to perform.
Disadvantages : Does not ditferentiote between depolarizing
muscle Relaxant (DMR) and non depolarizing muscle

relaxant (NDMR).

Train of our (TOP) :

4 S (@) is given repeotedly every OS seconds to assess

the muscle movement. '

In one SS, & hertz of current given .

, 4th amplitude response
I* amplitude response

TOF in various situadions :

* In normal person without the eftect of MR, TOF = 1.

* In OMR (succiny choline) : There will be decrease in the
amplitude but all 4 responses are equal. TOF is .

10 sec.

TOF

IOSBC‘ lOsec|||| L1101
05 0S50S 05 OMR

(decrease in amplitude)

* In NDMR (pancuronium, vecuronium) : There is a. gradual
decrease in amplitude with each stimuli.
It is also called as fade.

TOF > 0.9 is needed for successtul extubation.

60c6b3eeaa8dedOede7e5ea7 _
Same phenomenon is also seen in phase a block ot sueciny

choline.

when moaximum dose of S mg/Kg is exceeded : Receptors get
damaged,

Previously neostigmine was administered but not Susgested in
recent studies.

Instead advised to gently wait as within 34 hours bod5 wil)

Senerate new receptors.
i i

T L o

NDMR Fade pressure

Fade

Anaesthesia * v4.0 + Marrow 6.0 « 2022
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ndv:m’cage '

Ditferentiates between DMR (Fade absent) § NDMR (fade
present).

Indicates it extubation to be done or not.

Disadvantage :

Will not indicate i muscle is adequately relaxed or not.
Not useful for deeper blocks.

High frequency current L

applied in short durodion.
SO - 100 hertz applied
within S seconds. g Nome/Phase

| IR

Sustained contractions but decrease in ompl'rmde seen.

In NDMR and Phase a Succingl choline block :

Fode response is seen.

Fade : Pre 35mphc event where o.ce’rgl choline in presijnap'dc
area. is comple’tel5 utilised.

Post Tetanic Facilitation PTE) :

S - 10 secs after tetanic stimulation, again SS eurrent is given
which causes an increase in amplitude of contraction.

In NDMR, i muscle reloxation is not deep, PTF will be present.

e £

Normal

For example if surgeon is working on vasculature and patient
is not completely paralyzed, probability ot surgeon injuring
the vessels § causing bleeding increases.

Deep muscle relaxation obtained by continuous infusion of MR.

Advantage : PTF determines whether block is deep or not.
Disadvantage * Painful.

Double burst stimulation (DBS) 00:59:39

<§
H NDMR
|
® DMR

Double burst

o ll

Normal
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Procedure :
& short burst of tetanic stimulus given with each episode 750
millisecond apart § each burst with 0.2 millisecond duration.
DBs (3, &) ¢ I* episode gives three stimulus § and episode
gives wo stimulus. (Most commonly used).
D85S (3, & is also present.
F\d\/an’case : Similar to tetanic stimulodion but not poun?ul.

For intubadtion on admin'\s’cer'\ng NDMR.

First muscle relaxed is diaphragm (due +o high blood flow).

In Ulnar Nerve (UND : First muscle relaxed is adductor pollicis
(smaller muscle). .

To assess it diaphragm relaxed or not during intubation :

monitoring of ulnar nerve is not preferred as adductor

pollicis gets relaxed later than diaphrasm

Hence better to use central group of muscles like laryngeal

adduetors or corrugador supercilii

It close|5 mimics d‘\aphragm

Durin3 maintenance :

¢ monitoring is done on smaller muscle or ulnar nerve,
patient will buck without an adequate plane, hence corrugator
- supercilii preferred.

Order of recovery :

Diaphragm > large muscle > intermediote muscle > smaller
muscle.

monitoring of Unar nerve preferred for assessing adequacy
o¥ recovery,

I¥ small muscle recovered, implies all other |our&er muscles

kumarankitindial@gmail.com

ond d‘nphragm will have recovered.

Temperature monitoring 01:06:16

mMost common abnomnlu’qj : ngo’cherm'\a.
H5po'l'hermia delaﬂs recovery esPecial\v:j in children in
anoesthesio.

Ronge shown below is known as Inter—threshold range.

Active space

38°C : Sweating,
Threshold temperature range 37 °C : Normal body temperoture.

35S °C: Cold — shivering,
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In o normal person : In between the above range, bod5 shows
no symptoms to change in temperature.

During anaesthesia, threshold temperature range increases.
Body reacts to hypothermia. at 35 °C § hyperthermia. of 285 °C.

Couse of hypothermia. : Hypothalamic depression.

Anaesthetic dmgs slish’d5 increase sweating threshold and
predominantly reduce vasoconstriction.
For example, in case of inhalational anaesthetics, O, + NO +
Sevoflurane administered,
Sevoflurane : 60d5 depigimarshkitindial@gmail.com
8rain depressant. .
Hapo'thalamic depfessan’c.
Function of hypothalamus :
Body will react to hypothermia when temperature falls below
3s °c.
60d5 reocts to h5per’chemia when temperoture reaches
38S °C.
mechanism of hypothermia. :
It is due to vasodilation.
Vasodilotion causes more amount of blood to reach body
surface — Increased heat loss (because of conduction.
Inter threshold range increases (cause for hﬂpo’(hermia).
Body cannot compensate for heat loss.
Anaesthetic agents causes : Slight increase in sweading
threshold.
Predomimnﬂ5 decreases vasoconstriction or response to cold.
Couses of hypothermia. :
. Anaesthetics Agents : Due to vasodilation, hﬂpothalamic
depression increases the temperoture threshold,
No contraction of muscle, no heat production. Hence,
couses h5pothermia.
3. Cold environment in operation theatre.
3, Cold IV Sluids.
Ideal humidity is 00 to 6S% to prevent infection :
Becouse of wide exaggerated response and dificult 1o
tolerate hypothermia, children : a8 °C preferred,
In adults : &1°C is preferred.,
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Advantages of hﬁpo’(hemia :
* Decrease in oxygen conwmp’don.
* Decrease in basal metabolic rate.

For every 1°C drop in temperature the BMR is reduced by .
New guidelines of CPR : If the patient is in comatose state
even after retuming of spontaneous circuloion, start on
institute therapeutic hypothermia. for upto a4 to 48 hours +o
protect brain $rom further injury and aid in recovery,
Therapeutic hgpo’chennia iS also used in cardiace surgeries.

Systemic efects of hypothermia. :

* CVS: Decreased cardiac output .
Ventrieular arrhythmia occur it temperoture goes
<as8°c.

. QeSPirodcorB sastem :
sh‘\verins increases oxygen consumption.
¢ myocardial infarcted patient gpes into cold areo,
bodg will start shiver‘\ns — Increased oxygen
consumption — High risk of precipitating angino.

* Blood in h}jpo’chermia :
Blood turms viscous — Decrease tissue perfusion —
metobolic acidosis.

Hyperthermia. (rare) and seen in sepsis, malignant

hyperthermia. Core.
Two types of bo@gmeegebﬁoé
*ype Sgﬂr%ce (least
preferred).
Monitoring of body temperature 01:16:18

Sites Yor core temperature assessment :

l. Pwmonarg ar’rerfj : For cardiac surgery,

a. Masophargnx or Bmpanic membrane : Neurosurgery

3. Lower oesoPhaseal temperature : GIT or Senerad
surgery, Like passing Qﬂle’s tube, probe is Kept on the
lower 1/3™ regjon.

4. Rectal temperature : 2asy technique but not so accurate.
Should be less preferred,

S. Bladder : This is not valid if there is urine Slow.

Active space
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b. Bowel : Not pre?erred because of Foeces contamination.
g | Ax‘\l\ar5 ' Lesser pre?erred.

8. Oral.
9. surface temperature (east preferred.

most common equipment to record temperature
Thermometer.

60c6b3eeaa8ded0e4e7e5ea7

eoeds aA|PY
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BOYLE’S MACHINE : PART - 1

Main purpose of the machine :
l. Provide oxygen as most of the anaesthetics are
depressan’cs.

60c6b38e £ a3Ved0 oduxestazsio.

603\3’5 machine inventor : Sir Henry edmund Gaskin Boyje.

Anaesthesio. machine : Classification

Continuous Slow

Intermittent Slow

ond expirodion.

Gases Sow ’chrws\-\out inspiration

Patient has to draw the inspired
anesthetic during inspiradion.

example : eogle’s machine.

example : Meckesson, used for
labour analgesio.

%5b’s machine is divided into 3 cotegories :

High pressure Intermediote pressure Low pressure
. cghders * master switch * Flow meter
* Honger yoke * Pipeline inlet * Hypoxia
* Cyfinder pressure connection prevention safety
indicator(gauge) * Pressure indicators devices
* Pressure regulators * Gas r outlets * unidirectional
. oa P'me (ehecK) valves
failure devices * Pressure reliet
* &as selector switch device
* a™stage * Low pressure piping
pressure regulator * Commom (fresh) gas
. oa Qush * QOutlet
* Flow adjustment
control

Anaesthesia * v4.0 + Marrow 6.0 « 2022
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Hish pressure SSS{'em :

Leave Feedbag

Different sources of oxygen Supplg in hospital :

0, cgl‘mders.
Liquid oxygen tank.
Oa concentrator.

Classification of cylinder

00:13:15

easis for classification : Critical temperature (CT)
(The temperature above which a gas cannot be compressed to liquid
no matter the pressure applied).

Liguifiable gas eylinder

Non liquifiable gas cglinder

N,O: CT: 365°C
< 36S°C = Liquid N0
> 35°C = Gas N.O

0,:CT: -183°C
< -I83°C = Liquid O,
>-183°C = &as O,

\dentification of cylinder (colour coding)

0, BlacKk bod\:j with white shoulder
cob3eceaa8dedOede/ebea’

N O Blue cyli

Cco, G\reg cglinder

N e Block calinder

Helium grown cylinder

Air white bod5 with black shoulder

entonox Blue bod5 with white shoulder

cacloPropane Oranae

medical cglinders are made of an alloy ot molg,bdenwn steel.

MR} suit rooms : Special Aluminium made cBI‘\nders are to
be used (since aluminium is not attracted to the magnetic
field or else use an ambubag in case aluminum cylinders are

unavailoble).
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Safety features of cylinder 7 00:23:15

. Color : Do not chanse the color of the cﬂl'mders.

a. %\inder markings : Labels on the cglinder give
informadion about '
* Service pressure (max. pressure o cg\'\ndeklmaankitindim@gmqil.com
be refilled at 70 °F, applicable only to non - liquifioble
gases (© ).
* manufacturer name.
* Transportation number.
4 %\inder number.
* DOT specification number.
* Testing date.
* Filling raio : Instead of service pressure, liquifiable
goses have flling rokio/ density,
Filling raio = Weight of empty cglinder/ weight of woter
that it can hold.

3. Valve : The valve on a eylinder is usually made of brass
or bronze and can be of a types : Packed type valve
or diaphragm type valve. Inside the valve, there is also a
pressure reliet device.

—> Volve
——> Neck

Shoulder

4. Pin Index Safety System (PISS) :
For each type of eylinder, a. specific
pattern/ pin exists to connect the
cglinder to the machine.

Creates o full proot method
to eliminote crisserossing 90 outlet
of cylinders. PISS

Active space
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Air : 1S

0,45

NO: 3,5

CO, : <15% 3,6 §
> 1S% o

60c6b3eeaa8dedOede7e5ea7 3
: entonox @ 7

entonox is S0% NLO § S0% O,, this gas is used For labour

amlses'\a.

There are holes arranged in the valve in the form of an
arc of a circle.

gach hole has a. number.

Correspondingly on the machine, there are pins.

gach cylinder has got a specific PISS number.

S. Bodock pressure seal :

To prevent leakage of gases
when connected to Boyle’s
machine.

I¥ more thon | gasket seal/
pressure seal is used, the

PI5S will be void of function, as
we con in’cerchmse the
cg\inders.

b. Sizes of cylinder : AR 0 H in increasing order of
AR : Smallest c5|inder
H : Largest cyfinder.
€ type cylinder having capacity of 640 Krs is generally
used for Boyle’s machine.

ededs eARoY
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Measurement of contents of cylinder 00:41:38

Bourdon’s pressure gouge is used to measure the contents
of the cylinder. This gauge does not function for liquifiable
gas eylinders (N,0).

Pressure inside the O, cg\inder is 3000 Psi.

Pressure inside NLO cglinder is 76O Psi.

Pressure of cyclopropane cylinder (orange color) is 0 Psi.

Liquid oxygen tank : I ml of O, = 840 ml of gas.

Q. What is the temperature of O_ in liquid tanks ?

Ans : ~300°C, because oxygen has a. eritical temperature of
-183°C. The temperature is maintained bg creating o vacuwm
around the storage tank.(Thermos Slask principle)

Ox%en concentrators :

Works on the principal of Pressure
swing adsorbent (PSA) technology,
About 6% pure O_can be delivered b5

this machine.

Pressure relief device :

Consists of a. spring and an opening to ;
relieve pressure when pressure exceeds Oxygen concentrator
in the cglinder.

Active space

Handle (handle whee)) : Rotate in anticlockwise direction to
open.
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Yoke ﬂssembB :

Is the point where the cylinder is attached to the eoyle’s
machine. Yoke assemb|5 has a unidirectional valve so thot
9as travels to the yoke assembly than to another empty
cgl'\nder.

Manifold : When multiple cylinders are linked to provide

constant supply of gos.
Pressure reaulod'or
Automadic )
switch valve | Tones ol

O 000

kumarapkitindjal@gmail.com

W L_) A S Mool e F N K g
Operational cglinder Reserve cgl‘nder
grovp group
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BOYLE’S MACHINE : PART - 2

Intermediate pressure system 00:00:10

The pressure inside oxygen cﬂlinder is 2000 psi, and the
pressure inside nitrous oxide cylinder is 70 psi.

The pressure resulo&'ma/ reducing valve will moke the
pressure for both gases uniform ot around SO-SS psi.

Components of the intermediote pressure
sgskem :
* Piping.
* Pipeline pressure
indicodors.
* Pipeline inlet connection
ssstem/
Diameter Index Safety Pipeline pressure
System @IS : s o indicaors
non—-'\n’rerchanseab\e 35stem.

* master switch (gas power outled :
Only present at work stakion, it switched on all
electrical connection Se’cs octivated.

Oxygen Qush valve

* Oxygen fail-safe devices : whenever the
concentration of oxygen in the cylinders decreases,
it automatically reduces the Sow of nitrous oxide.
This is to prevent nitrous oxide $rom reaching the
patient as it would not allow the patient to
recover from anaesthesio.

Anaesthesia « v4.0 + Marrow 6.0 * 2022
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* Oxygen supply Failure alarm : High priority alarm,
that intimates when oxygen supply falls. earlier
69c6b3eeaa8ded0ﬂ6¢1‘e55&3 called Bowman’s whistle, these used to 90
ot whenever the oxygen fail safe device i
activoted,

* Second stage pressure requlator : In some machines
for precision, these pressure requlotors decrease the -
pressure $rom SO-SS psi to 40-3S psi.

* Oxygen fush valve (O,+) : It will deliver 25-75 litres/
min of oxygen, ie. high unmetered flow of oxygen from
high pressure system +to the podient.

Con be used in cases where there isdecreasedoxggen
in cgl‘mder.

Continuous O, flush can lead o barotrauma, dilution of
the inhalational anaesthetic vapour and potient can
hove awareness.

Low pressure system 00:15:18

It starts $rom Slow control valves to the common gas outlet.
The pressure is maintained around 10-1S psi
Components in the low pressure
35s&em :
* Flow meters/Rotameters.
* Hypoxio. prevention sa&etg devices.
* unidirectional valve.
* Pressure reliet devices.
* Common gas outlet.
* Voporizers and their mounting devices.

Flow meters/rotameters 00:16:41

Parts of a. Slow meter are as follows :

* Small indicator called bobin.

* A small control knob which when tumned in anti-clockwise
direction will open and gases will flow while turning in
clockwise direction will close the gastiow. These are
constant pressure variable orifice devices.

eoeds eAdY
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Internally, the flow meters are slightly conical so that as
gases Slow in, the bobin does not obstruct the meter and
couse pressure build-up as would have been the case it the
Slow meters were cylindrical. |

The oxygen Slow meter and the nitrous oxide Slow meter are

colowr coded and touch sensitive.
k iti d'g1 il.
umarankitindi @gmal com

l >To back bar

T
Flow control knob O—> eobin
T

Volve s&op

Needle
0, source from

intermediote pressure

Based on the shape of bobin the reading is taken difterently
as explained below :

* ¥ the bobin is circular the reading is taken ok the

middle.

* 1® it is hob shaped, the reading is taken ok the bottom.

* 1% it is conical, the reading is taken at the top.
Flow meters are calibroted and gas specific.

Problem with Slow control valves :

Flow meters are the most common site for gas leakage.
Theg are prone to damage, aspecial\5 the control knob.

I¥ the admospheric pressure is reduced, the Sflows will be high
Suchﬂ\okwemgh’tbesi\nnsabbu’c’chepa&ien&ge’cs&ﬁe
readings are erroneous, this is because these Tow meters
are calibroted ot seo-level.

Flow meter assembly 00:24:06

Older work stodions, 0.is on the left side and N.O is on the
right side.

Newer work stodions, O.is on the right side and N O is on the

lett side.

Anaesthesia * v4,0 + Marrow 6.0 + 2022
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To avoid confusion, O, flowmeter should always be located
downstream. >

Air N,O 0

Flow o@ushnen’c controls ¢

In the day to day practice, ‘Low Sow anaesthesia’ is followed.
Flow meter assembly is the usage of dual chambered
Sowmeter o have a. precise control of gas flow during low
Sow anaesthesio.

In the first chamber they have 0-1 L only, whereas in the
second chamber ’c’neg have 1-10 L.

when the gas Slows are very e dbail e naveas 7esea it the
gas Slows are very high it will be turbulent Sow.

At the top of Slow meter there is o stop that prevents the
movement o bobin into the system/patient’s mouth.

@l o
z J .
NLO 1J4] Flowmeter
g Flium{'er ]4 [ ]:"—]
Nao i Q0 { © e Oa
_% e—_
14 teeth as teeth
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Sa¥e\-5 feotures of Slow meter :
* Minimum mandatory oxygen flow : unless the
fow meter is switched 0%%, minimum of 350 ml/mm of
oxygen is alwaﬁs delivered,
* Link system where oxygen and nitrous oxide Slow
meters are interconnected b}j o chain like system. This
means even accidental closure of oxygen Slow meter

will brins about an automatic decrease in the nitrous
oxide Slow.

Oxygen Sowmeter has a8 spokes whereas nitrous ox\de
Sowmeter has 14 spokes.
Thus, when the concentration of oxygen %ouometer is

reduced it omomahcalg reduces the concentration of m’cmus
oxide Slow.

gack bar : .
Bock bar forms the frame work of the machitd BREPELIed0ede7eSear
vaporizer is mounted,

Voporizer is o specialised machine that holds the inhalational
anaesthetic.

All inhalational anaesthetics are volatile liquids stored in the
liquid $orm in a. container, which is called vaporizer.

Yoke assembl5 :

Oxygen and nitrous oxide coming $rom the high pressure

system moves into the intermediote pressure system and
finally into the low pressure system.

Active space
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The oxygen and nitrous oxide from respective Slow meter
goes into the back bar where i’cp'\cKSup’cheamestheﬁc
vapour from the vaporizer and goes into common/Sresh ges
outiet.

Common gas outlet receives the o,@ga@pﬂm@gﬁg“&om
anaesthetic vapour.

ooeds eAOY
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BREATHING SYSTEM

Breathing systems 00:00:11

e W\ Jy

erea&h‘ms sBSkem means circuit.
It is a. connection between eoale’s machine and endotracheal
tube.

Classification :
. Open
* Semi open/ semi closed.
* Closed.

Schimmel Busch mask
Open circuit : Schimmel Busch mask.
r-\dVan’cages :
* Simple device.
* Does not require much knowledge.
Disadvantages
Lot of theadre pollution.

Semi open (o) semi closed :
Described b5 mMapleson, hence
oko. mapleson circuit.

HasScomponen’cs=
. mochine end,

S 3
. | 1
a. Potient’s end, - ;; )}
3. Adjustable pressure
limiting valve (APL valve).
4, Reservoir bag (represents lung compliance).
S. C,orrusaked ’cubins.

Active space
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APL valve consists of a lid and spring,

I¥ gases Slow in one direction (unidirectional) —> Lids closed.
I$ & different gases fow in 3 different directions — Lids

opgned

How to identify Mapelson circuit by
looking at a diagram 00:08:05

e )
RS
md%a{ ANOQPLVaNe ]

S =

) () (%

FaF
mapelson A AL mapelson ® v oee
FoF TS et C,Emﬂ-%\
: (] Padient
mapelson © F&F

g mapelsone '» mapelsonF F&Il
gt Ml v
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09 Breathi
Adjustable pressure
relief valve (APL) apL
gas Qo
FeP —ﬁ .‘llmnmmmnnli
mapelson A mapelson D
APL
F&F Fer
26 mapejson ]
FaF
mapelson c r\'\apelson F

kumarankitindial@gmail.com
Type A is the circuit of choice for spontaneous respiration.
i is also known as masm circuit.
Lack cireuit : Modification of Type A system.
* Co oxial circuit (circuit within a. circuit).
* Inner tubing is for expiration of gases.

Type & : Obsolete cireuit, no more used.

Type C : Obsolete circuit, no more used Gunctionally &,
C are equally efSective for spontaneous and CV). Has no
corrugoded tubing, Also called as o § fro circuit.

In ’(5pe A cireudt : For spontaneous respiration :

mv = SO0 X 13

MV = 6000 ml of gases — bl per minute is required,
Hence, type R circuit is called as circuit with least F&F
requirement.

Active space
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Mapleson A (mag'\l\’s circut)

Adjustable pressure

Fresh gas Sou (F&P) relie? i\/adve rPL)

gt T TR IR AT T

C circuit

€ circuit

F circuit

Tgpe D:
Circuit of choice for controlled ventilotion.

F&F required is very least in this circuit.

Circuit O = Lo X b = 9.6 L/min —> Approx 10 L/min.

Bain's circuit is a. modification of D circuit, which is also a
¢o oxXial circuit.

Ditference between Lack's circuit and Bain's circuit :

In LaeK's cireuit (), imner tubing is for expiratory gases.
In Bains cireuit (), inner tubing is for inspiratory gases.
Circuit length is Lo mts.

mapieson £ Aka ngres T piece.

mapleson ra 60c6b3eeaa8dedOede7e5ea7
I is o Jackson Rees modification of Ayres T piece

(mapleson &) system.
usml\5 used for children € 6 years ot age ond < 30 Kos.

Circuit of choice for spontaneous ventilation : A > DFe > C8.

For controlled ventilation : OFe > 8C > A

Anaesthesia * v4.0 * Marrow 6.0 « 2022
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09 Breathing 5

Performance depends on :
* FaF
60c6b3eeaaﬁq\9w§=(7e%§7
* mode of ventilation (spontaneous or controlied).
* \:gratio exp'\ra&org pause duration peak ir\spirod'org
Sow.
* Volume of reservoir bag or tubing,
Ventilation ’dwrwsh mask or €TT.

. So.mpling site.
Circuit type Spontoneous Controlled
Type A 3 =ﬁmv : ‘réxmv
Type ® 7 axmv aasmw
Type C axmv | a.aéﬁnv l
Type © asxmv | LeXnnv
Type € ASXmMV XMV
Type F ASXMV 1.S-aXmMV
Newer circuits 7 7 00:23:55

Newer circuits : Humpry ADE, PENLON, MERA-F, LACKS
(all these are co axial circuits). Newer semi closed cireuit

Hurnp\-\reﬂ AdDE Ol
semi closed circuit

Active space
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Closed circuits 00:25:14

\nspmtorg limb

Potient ¢<—

I¥ o person inhales ai% of O, — He exhales 1% of O,
Duroion exhalation, 1% of O, and % of CO,.

Recycling * I# CO, can be re absorbed during expiration, lo%
0, can be recuydpr, erings o e purber of Sous, ukich
will help in closed circuit. Patient will receive O, from F&F via
unidirectional valves. The CO, produced Slows through the
expiratory limb via. another unidirectional valve. The expired
air containing both O, § CO, Slows through an unit containing
sodalime. All of CO_ is re absorbed § O_ is recycled.

eoeds eAnoy
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09 Breathing 2
mMain component in closed circuit is sodalime.
Oaand (‘,0a — Soda lime — Oa.
d0e4e7e5ea7

Parts of closed circuits :
“ FeF.
¢ C‘,orruso&ed tube.
* Potient’s end.
* Presence of Soda lime.
Advantages : Recycle of gases and lesser number of Sows.
Disadvantage : Adds lots of resistance.

Purpose of components 00:30:48
Absorbant | Ca(OH), | NaOH | KOH | HO Others
Classic 80 3 a b
sodalime
New 13 <4 0 <19
sodalime
Sodasorb TS a.as a.8s 18.9
Sodasorb LF | > 80 | <1 0 S-11
Dragoersorb | 83 a 0003 |lb
medisorb 8l 1-a 0003 |I8
earylime 3 o) S h=1lo |8aloH, : I -lb
Draggersorb 74 -83 [0S -4 0 4 -18 mcl;a-s
free 8
Amsorb plus | > 1S 0 0 s  [<1call, Caso, g
Sofnolime 7S <3 0 1a - 19 3
| Litholime 215 0 0 1a-19 <31.i(2|a
Spiralith 0 0 0 0 LIOH - 9S%,
S%
polge’(hglene
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Main components of sodalime : CalOH), : 80%.
Na. OH : 3%, KOH : &%, H.0 * %,

CO, + CaloH), — caco,+ Glow reactior.

Faster reaction :

CO, +H.0 —> H CO,

H,CO, + NaOH (or) KOH —> Na. O, (0r) K.CO, + H.0.

Na, O, (or) 15.CO, + CalOH), —> CaCO, + NaOH or KOH +H .0, -

main component of the reaction : NaOH/ KO (helps initiote).

CO, * Reabsorbed, NaOH/ 1OH : Reproduced, H.0 ¢ Reused,

Silica. can also be added which is an hardening agent.
60c6b3eeaa8d%‘5%ééé9}"a —> Doesn’t require NaOH to absorb CDa‘

Concerns with soda lime (CO2 absorbents) 00:35:41

Sodalime + Triene — Phossene + Dichloroace’qjlene.
Phossene S o respirakorg irritant and d‘\ch|oroace’<5|ene iS
neurotoxic.

Sodalime + SevoSiurane > Compound A.
Compound A is proven nephrotoxic in lower group of animals.
arylime : 8a(OH), —more exothermic reaction § more
compound A

Pro\onged period

Li(OH), — No compound A.

Carbon monoxide production :
Inhalational anaesthetics + Sodalime (strong alkald —> CO.
when CO binds with Hb —> HbCO (carboxyhemogiobin.
CO production is even more in earl.jlime.
Factors responsible for CO production :
. \Asen’c :
earglinwe > Sodalime.
DesSlurane (more CO).
Desfiurane > enflurane > IsoSlurane »> Halothane »/=
SevoSlurane.
* Repeated usage — Dryness.
o Hish temperotures.
* Concentradion of agent.
* Low F&F.
* DesicCated sodalime.

eoeds eApOY
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Identification of desiccation 00:41:14

Indicator : Changes s colour.

e&hgiene violet is most commonly used.

it changes from white to purple (during dessication.

n capnogmphg, whenever there is re breathing or sodalime is
desiccated — elevation of baseline.

indicator | Colour when fresh | Colour when exhausted
Mwm  |white '”emw 85C
£thy) violet Wwhite Purple sirs
Clayton yellow Red Yellow
"cH'Bl orange Omnse | Yellow
mimosa. 2 Red 7 white

I;)urmaranl_((i)t'i\n:dim@gmail.com
6ar5|ime : Moaximum heat produchon.
LioH,_ : minimal or no heot prodwﬁon.

nbsorb'\ng capqulj :

CalOH), : 059 Ib 0% CO,.

LIOH_ : 0.91 lb of CO,.

Factors deciding absorption :

Size of granules : 4 - 8 mesh size.

Too large size — Reduce absorption.

Too small size — Channelling efect of granules.

Anaesthesia * v4.0 « Marrow 6.0 + 2022

System

Active space



70 Basics of
Anaesthesia

eoeds eAndY

SN
10

Leave Feedba

REGIONAL ANAESTHESIA : PART - 1

Classification :
Central neuraxial blockade Peripheral neuraxial blockade-
* Spinal anaesthesia All blocks e.g. $emoral,

brachial,

. Epidurod anaesthesio
intercostal block ete.

* Coudal anoesthesio

Spinal anaesthesia 00:01:43

Also Known as subarachnoid block.

Similar to lumbar punc’cure.

During intrauterine life : BRFEBIPRAILNBI AT is
occupied by spinal cord,
during time of birth :
* Bony vertebral column grows ot a faster pace.
* Spinal cord grows ok a slower pace.

* Dura mater and pia moter grows ot an intermediote
poce.

Adult : sPinod cord ends ok LI
Infant : Spinal cord ends ot L3 (reaches adult level ok age

Anaesthesia * v4.0 + Marrow 6.0 + 2022



Indications :

* Any surgery below the level of umbilicus.

* Surgeries at the level of umbilicus.

Contraindications :

10

Absolute

Relative (based on clinical
Judgement)

* Raised ICP (Projectile
vomiting, papilledema,
identified via. imaging) :
Sudden decompression
leads to herniation/coning
of brain contents.

* Bleeding disorders :

Clot formed after s-10
min in bleedins disorders
leads to compression

of spinal cord that can
lead to permanent
parsglegio.

* Infection at the site of
injection : Can spread to
brain.

* Potient refusal

* Severe hypovolemia/
hg,po’cension.

* Severe h}jpertension :
Spinal anaesthesia. can

couse hgpo'cens'\on.
Sudden drop in BP can
couse h5p0per$us‘\on of

* moderate hypertension/
hBPovolemia.

* Spinal deformities.

* Previous history of spine
surgery.

* Chronic backache.

* Progressive neurolosicod
disorders (spinal
anaesthesio. can
worsen ).

* Septicemia

* Heart blocks.

vital orgﬂuﬁbSeeaasdedOe4e7e5ea7

* mitral stenosis/Rortic

stenosis : Any fixed cadiac

ou’tpu’c lesion.
. nl\er% to the drug

Anaesthesia * v4.0 + Marrow 6.0 + 2022
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Procedure & approach 00:23:38

Adult (LD : L3-L4,

Children (La-L3) : LA-LS,

Tutier's line : Imagjinary line that passes through L4
spinous process or ’chrough L4-LS interspace.

T CerVical vertebroe
@—CD Sorm cervical curve

18 Thoracic vertbrae
(T1—T13) $orm thoracic curve

Intervertebral
disc
S Lumbar vertebrae (LI—LS)
form lumbar curve
Sagrum Fused vertebrae of sacrum
Coccyx and cocCyx form
W sacrocoecygeal curve

kumara

Steps 1o do procedure :
3P’ :

* Preparadtion.

* Position.

* Projection.

Preparation :
* Precautions to prevent infection(e.g. a% chlorhexidine)
* ¥eep an intravenous line active.
* Keep all resuscitation equipments ready

ooeds eAlOY
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Position :
* Si&ins position.
* Le®t lateral position.
* Prone position.
Approaches :
* midiine approach (between spinous process).
* Paramedian approach (I cm lateral to spinal process).

Projection :
Structures pierced while S‘V“;g spinal anaesthesia. :
. SKin.
3. Subcutaneous tissue.
3. Supraspinous ligament.
4. Interspinous ligament.
S. Ligamentum favum : Maximum resistance.
b. Duramodter.
7. Arachnoid : CSF.
8. Pio. mater : Not to be pierced.

Subarachnoid space

vertebroe
vertebral | B ‘ Sh
“‘ g t‘lssue
: Supra.spinous I‘Bamen’c
b‘.ew Ligamentum Qovum
ligament Inter spinous ligament
6b3eeaa8dedOede7e5ea7

Spinal anoesthesia. : Sub arachnoid block.
apiduml : Above duromaoter.

Anaesthesia * v4.0 * Marrow 6.0 + 2022
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Classification of spinal needles 00:32:07
Dura. cu.’cking needles Dura sPIi'dms needles
—60t6b3eraa8dedOede7e5ea7 :
makes a. hole in the duro. mokes o small vent.
more CSF loss. Less CSF loss.
more headache. Less headache.

examples : Quincke Babeock exomples : whitacare, Sporte

Technical\\j easier as Iagers con | Technicalh:, difSicult

be appreciated better.
Gauge of needles (size) Drugs
more the number/ie. Finer the | Local anaesthetics or will add
needie.  additives.
18§
186, ¢ ‘

* Creotes b‘g hole.
* more CSF loss.
* more headache.

a3q
asg

* Less CSF loss.
* Less headache.
* Smaller hole.

\den’d?—g the needle that has hishest chance ot causing

POPH :

A 236 Quincke. ®) 32§ whitacare.

©) 18§ Quincke. D) 186 Whitacare.

Post Dural Puncture Headache (PDPH) 00:40:50

Complications of subarachnoid block/spinal anaesthesia.
gtiology ¢ Spinal anaesthesia with dura cutting and thicker
needles.
Incidence : Seen predominantly in females (after LSCS).
Pathophysiology ¢ CSF leakage (reduced cushioning eftect).
Clinical presentadion :

* Onset: 34-48 hours after administering

spinal anaesthesio. This is the time taken for

signi%can’c amount of CSF 1o leak.

Anaesthesia * v4.0 * Marrow 6.0 * 2022
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* Site : OcCipital regjion § frontal region.

* Character: dull boring Kind of headache (mild to
moderate '\n’censi’cg).

* Associated §5mp+oms :
Nawsea,, Vomiting, photophobia, & nerve palsy (rare)
Never associoted with neck rigidity,

¥ nggro.vddns factors : Walking, talking, coughing,
straining during defecation increases CSF leak.

* Relieving factors : Taking rest.

Treatment of PDPH :

Improving the CSF production :
* CSF is produced by ultrafitration of plasmo.
* Adequate bed rest.
* &ood hydration (Oral or IV Suids).

medical ’cherapg :

Simple analgesics are enough 1o relieve headache.
Caffeine + Paracetamol combination tablets are preferred.
Caffeine helps in vasoconstriction and CSF production.

1% not resolving : Epidural blood pakches.

Injecting patients own blood (0-I1S m into epidurol
The clot thot is formed will help in healing,

Follow strict aseptic precautions.

KRS Ehkitindial@gmail.com

Block moni’corins :

Sensor5 level checKinS motor level e»romaae scale :

By doing pin prick test, We | Assess motor block :
can get level of anaesthesia. | O ¢ Can freely move the leg

(Accordins to dermatome). and feet
umbilicus (TI0), xiphisternum + Rl 19 flex Hnoes.
_ a: Able o move only feet. §
(Tw, nipple (T4) § 3 : No movement at all. 3
manubrium sternum (T3) g
| ete.
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Level of block required for common surgeries :

Leave Feedbz

LSCS up to T4
Prostate up fo TIO
Upper abdominal surgery T4
Hip Surgery up to TIO
Foot and ankle surgery La

60c6b3eeaa8dedOede7e5ea7
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REGIONAL ANAESTHESIA : PART - 2

Factors affecting height of spinal anaesthesia  00:00:14
drug factors Patient factors Procedure factors
6arici’c5. CSF volume. Position.
Dose. Age. gpidural injection
Presnanc\\j. Pos{ sP'\nod.

Less 'mporkant Less impor*tan& Less 'mpor’can’c
volume. weight, height. Level of injection.
Concentration. Spinal anodomy, Fluid currents.
Temperature. | Intra-abdominal Needle type §
\ASCOSWH- pressure. direction.

Baricity of the drug :

Densi’qj of the drug when compared to dens'n’qj of CSF.
Density of CSF : 1.000S9 S/L.

Hypobavric drug (less dense than CSF dens@ :
Orug floats in CSF —> Higher level of anaesthesio.

Hyperbaric drug (densi’cg of drug > CSF densi{g) :
Drug will settle down —> Lower the level of anaesthesio.

Dose of drug = Volume X concentration.

ie., Dose & volume & level of anaesthesio.
<0, higher the dose/Volume of the drug, higher is the level

of anaesthesio.

60c6b3eeaa8dedOede7e5ea7
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Patient factors 00:07:50
CSF volume nge Pregnanciﬂ
Children will As age * Due to Sroo/id uterus
have more increases, compressing the
volume of CSF spec‘Mc epidural and sub
per segment Srowc}j arachnoid space,
level. increoases. the drus will spread
Ol age't Loy | /B oiang, 1, ik
CSE volumie, it becomes * Hence the dose of
CEE VOUIne is hgpob.anc? drug is reduced by
inversely r?sul’cms in so% (20-40%).
PfOPOJf\ onal 1o hlsher |eVe| 0¥ | * Becouse og {he
the level of onaesthesia. |  effect of
onaesthesio. progesterone, there
will be increased
sensi’dv@ to local
anaesthetics.
Other factors include :

Heish’c gender CSF
Height is * In males, in le®t density
irwersel}j lateral position, spinal
propor’cional to cord is curved,
level ot ngerbouric drug goes
anoesthesio. down and level o%

anaesthesia afSected,

* In females, pelvis size is
broader.
The hgperbaric drus
goes up and level of
anaesthesia is afSected.

60c6b3eeaa8dedOede7e5ea7
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Female
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Procedure factors

00:16:40

* Position of the potient :
S'rb’cins posi’don : ngerbouric drug will settle down.
Trendelenburs position : ngerbaric drus will move

towards neck.

* Injection ot epidural drus post spinal anesthesia. —>
Compress the subarachnoid space and increases level of

anoesthesio.

Side effects of spinal anaesthesia :
Spinal anaesthesio. = Sympathetic blockade (LA blocks the
thoracolumbar outSlow apart $rom sensory § motor).

Active space

Cardiovascular sas’cem ;
$5s&em eflect mMmanagement
Cardiovascular | Decreased heart rate | HR droppins 230% of
55skem : erngcardia. baseline value :
Mrophe/slgcop}jrro\ate.
vasodilation leading | * Preloading : 15-30 mi/kg
to peripheral pooling of RL/NS.
of blood : * Inj. Pheny| epinephrine/
Hypotension. Inj. Mephentramine/ In;,
aphedrine.
s5stemic vascular
resistance
decreoses.
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Agent o¥ choice to treat hypotension ofter spinal
anaesthesio.
* gphedrine : Preferred for most of non pregnant,
non cardiac patients,
. Pheny| epinephrine : Preferred for pregnant patients
coming for LSCS.
eradycardia occurs due to blockade of cardio-accelerotor
fbers TI-T4.

Respiratory system 00:28:55

Respiratory No effect of sympathetic
system blockade on bronchial tone
(predominantly controlied
b5 histaminic or
non-adrenergic non
cholinergjc system).

* 1§ the level of anaesthesia | Treatment :
is low : No efSect. Supplement
* ¥ the level of anesthesia. | oxygen §
is hiah * Only intercostal reassurance.
muscles will be paralyzed

leading to heaviness of

chest/208.

This is Known as h\sh

spmod anoesthesio.
Other systems 00:33:14
gostrointestinal 55s’cem :

Sphincters are relaxed leadins to defecation.
genito urinour3 troct :

Wwill cause urinary retention (due to parolysis of
detrusor muscle).

management by Foleg’s cotheter.
most common complaint ofter spinal anaesthesia : Urinary

retention.

Anaesthesia * v4.0 + Marrow 6.0 - 2022



Central nervous 55skem :
Level of anesthesia $ollowing spinal anesthesia:
I Autonomic * Blocks highest level of impulses (T4).
a. Sensory : Blocks & segments below autonomic To.
3. motor : Blocks a segments below sensory (T8).
it may cause urinary retention/bradycardia/hypotension.

Complications of spinal anesthesia :
* Anterior spinal our&erg sgndrome.
* Couda equina. syndrome.

* Permanent pamp\esia.

* Cord ischemio.

Arachnoiditis.

. men‘\nsiﬁs.

.

11 Regiona g
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Drugs used in spinal anesthesia 00:39:20

Procaine : Nok R RITARAed0eacTe5ea7
Lignocaine : Not used now due to chances of transient
neurolosical 55mptoms.

Bupivacaine : 05% Heovy (hﬂperbaric) is used.
Isobaric Levobupivacaine, Ropivacaine : Available in
hyperbaric forms too.

Additives used in spinal anesthesia. :
They are used along with local anesthetics o prolong the
duration of blockade.
* Opioids : Prolongs the duration of action by acting on 4
receptors present on dorsal horn o spinal cord,
¢ Fen’cangl :
Lipid soluble.
Shorter duration of action.
200 times more potent than morphine.
most used,
Dose ¢ S m‘ucrosmms.
* morphine :
Long-acting drug,
H}jdrophilic.
Dose: 0. mil\igmm.
Side effect : Respiratory depression.

Anaesthesia * v4.0 + Marrow 6.0 + 2022

Active space



82 Basics of
Anaesthesia

eoeds eApOY

Leave Feedba

* Diamorphine.
o Hﬂdromorph'me.
. Su?—en’rangl :

’Dose * 3~l0 microsrams.
Other drugs include
. @3 agonists : Clonidine (8-10 hours).

Dexmedetomidine (used lotely).

a. Neoskigm‘me :

Preservative free.

10-IS micrograms.

Increases nauseo and vomiting,
3. Adrenaline : Not used nowadays due o risk of cord

ischemio.
4. Dexomethasone : Prolongs the duration.

Other approaches/techniques : 00:47:05

* Continuous spinal anaesthesia :
In the same spinal, a. small catheter can be inserted to
continously increase the dose of anaesthetic.
Increased incidence of cauda. equina. syndrome.
used in very sick patients.
Cotheter used does not cause irritation to cord/reloted
structures.

* Unilateral spinal anesthesia. :
Podient is placed in lateral position § injected with a
hyperbaric drug, only one side of the body is blocked.

j %t?lm%%gﬁﬁmtﬁﬂ%:gmail.com
Patient made to sit after spinal anaesthesia is injected,
Only saddle area. blocked, no systemic side efSects.
.9, For hemorrhoidec&om}j, anal sphinctero’comg ete.

. Taﬁlor’s approach
Done for severe fusion of spine (aanlosinS 5pond5lihs).
Reach sub arachnoid space $rom LS-S), using long spinal

needle.
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EPIDURAL ANAESTHESIA

Epidural anaesthesia 00:00:11

Indications : Similar to spinal anoesthesio.
Contraindications : Similar to spinal anaesthesio.
Level : Can be done ot thoracice, lumbar and cervical levels.

Associoked khings :

idural cotheter set:
60c6b3eeaa8dedOede7e5ea7

Tuhog needle : sPec'\od needle used 1o locote epiduml space.
slishtl5 curved in the anterior and has a lumen.
Size : 186 / G is used.

gpidural space is a potentially empty space filled with

negodive pressure.

Technique : Special technique called loss of resistance

technique is adopted, As the needle moves layer by layer, on
. reachhg the epidural space, the drug is sucked in.

Foctors aftecting epidural anaesthesia :

Active space

Anaesthesia * v4.0 + Marrow 6.0 * 2022



84 Basics of
Anaesthesia

60c6b3eeaa8ded0

eoeds eAloy

Leave Feedbad

Patient factors

Procedure foctors

volume of drus
injected, (Minimum

more volume
injected, more the
block will be
produced.

10-1S ml is injected).

Position, weight,
height of patient

or baricity of drug
doesnt have an
efect.

&lderl5 patients and
pregnancy : Require
less volume as
epidural spoce is
NArTow.

Position/site of
needle insertion.
(Level of anaesthesio.
for the same volume
of drug is higher ot
cervical level
compared to thoracic
leveD

Advantages of epidural anaesthesia. :

* Abter identitying epidural space, o fine catheter is passed
gently into epidural space through Tuhoy needle.

* 8y inserting the catheter into empkg space, drugs can b
injected continuously —> Any duration of surgery can be
performed. Can also be used for post op analgesia.

* No chance of Post Dural Puncture Headache (POPH.

* &y altering the volume of the drug injected, level of
anoesthesia. can be changed.

* Less variation in hemodﬂnamics as drus is injected in an

emp’q.j spoce.

Disadvantages of epidural anaesthesia

00:12:08

* Technically difSicult = Chances of patchy block.

* Accidental migration of catheter into subarachnoid
space gjves rise to total spinal anaesthesia (intracrainial
spread of anaesthetic)—> Potient becomes unresponsive,
with profound bradycardia. and hypotension.

Treatment —> Intubate/positive pressure ventilation/
continue 100% oxygen/raise B as quickly as possible.
In high spinal anaesthesia (paralysis of intercostal

Anaesthesia * v4.0 * Marrow 6.0 + 2022
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muscles) , patient complains of difficulty in breathing —>
Reassure the patient, supportive treatment to be gjiven.
* Accidental migrotion of catheter into any blood vessel
leads +o local 'ames’ches'\a foxici&g.
* Accidental dural puncture while iden’d%‘ﬁins epidural
space —> Patient will have worst kind of headache
(POPH.
* Onset of action is very slow —> Camnot be used for
emergencies.
gpidural injection (ocal anoesthetic + dexamethasone) under
Suoroseopic guidance is done for back pain patients.

Side effects, freatment of side efects and conflmhons of

umarankltlnd|a1@gmall com

epsduml anoesthesia are same as subarachnoid block.

Caudal block 00:23:18

. Pre?emb\g done in children.

* In children sacral vertebra. is formed by fusion of
SI-53-53-54 and SS segment is unfused. This gives rise
%o a. dip above the natal cleft. Spinal cord ends ot L3,
and dural sac extends up to Sa and there is an
unfused segment between S4 and Ss.

* Child is kept ot left loterol position —> Identity the S4
and SS segment —> Pass the needle between $4-Ss
segment and reach to Sa region = Coudal block.

* Coaudal anaesthesia. is equal to epidural anoesthesio
where we approach epidural space from $4-SS
(unfused sacral vertebro).

Needle
L3 KU
Sa
S4-SS

Anaesthesia * v4.0 * Marrow 6.0 + 2022
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Advantoge of coudal anaesthesia. : No chance of spinal cord
injury. In children ligaments are very thin and its difSicult to
appreciote layers and so increased chances of spinal cord
damage doing it by loss of resistance technique at $3-3
level.

Disadvantages of caudal anaesthesia. :

* Children are uncooperative. Caudal anagsthesia. is used
mostly as o supplement for general anaesthesia. to
provide analgesio.

* Strict aseptic precautions should be taken as children
do not have control over bowel and bladder movements,
hence the site may always not be clean.

* Injury to bony structures (as bone is cartilaginous) or
growth centers Ieadins %o permanent damoge.

Q. which of the following type of anaesthesia. is
contraindicoted in o pregnant femoale coming for elective
caesarean section ¢

A. Spinal anaesthesio.

. gpidural anaesthesio.

C. Caudol anaesthesio.

D. General anaesthesio.

Answer : C. Caudal anaesthesio.

Volume o drug injected in caudal epidural anaesthesia. :
Armitage formula. :

Lower limb surgery : 0.5 mi/kg of local anaesthetic.

Lower abdominal surgery : 0.15 mi/kg of local anaesthetic.
upper abdominal surgery : 1to 1S mi/kg of local anaesthetic.

Anaesthesia * v4.0 * Marrow 6.0 * 2022
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Combined spinal epidural anaesthesia. :
In order to provide post operative anaesthesia, subarachnoid
space is identified using a single needle. using another
needle, loss of resistance is identified, and a. catheter is
passed (two needle technique).

Advantage : e¥fect is quick with spinal anaesthesia. and
anaesthesia. can be prolonged / post op analgesia. can be
pm\nded with epiduml anoesthesio.

Now a. days, one needle Wiqw is used. Needle is

similar to Tuhoy needle except there is a small hole ot the
base. On reaching the epidural space, o needle is passed
through the first needle to reach the subarachnoid space.
Drug can be injected into subarachnoid space and cotheter
con be passed into epidural space.

‘———%Epidurod space

—1> Subarachnoid space

j‘f/

60c6b3eecaa8dedOede7e5ea7
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PERIPHERAL NERVE BLOCKS

Goal 00:01:37

The main goal is to deposit the local anesthetic near the
nerve, and not inject it into the nerve.
Techniques to locote peripheral nerve :
* Surfoce onodomy guided.
Paresthesias technigue : Shock like response when the
needle nears the nerve.
glectrical stimulotor guided (peripheral nerve stimuloor).
* Uttrasound guided.
The other goal is to provide anolgesia. and anaesthesia
Blocks of face :
Main nerve supply of face is through trigeminal nerve. It has
3 superficial divisions :
* Ophthalmic division *
exits through superior orbital fissure.
Supplies forehead, eyebrow, upper part of scalp.
Has 3 branches : Frontal, nasoci\iar5 and lacrimal nerve.
. maxil\arg division :
exits through inferior orbital fissure.
Purely sensory nerve. Supplies lower part of eyelid, upper
part of lip, loteral part of cheek.
* mandibular division :
exits through mental foramen.

Mixed nerve. 60c6b3eceaa8dedOede7e5ea7
supplies muscles of masticodion, tonque.

Anesthesia. ot *

&Aprazggomodcic resion blocks mxi\\arg nerve comple’celg.
In $ront ot Tragus bloeks mandibular nerve complete\g.

eoeds eApOy
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Cervical plexus block 00:12:44

Cervical plexus is derived from anterior divisions of
Cl, Ca, C3, CA.

Present in posteriof triangle
of neck.

Superficial cervical plexus
innervates front of head,
anterior part of neck and
small areas of shoulder.
mMain landmark : SCm
Stemocleidomastoid muscle.

Superficial cervical plexus block :

Insert needle into lateral border of clavicular head of
stermocleidomastoid muscle.

Inject anesthetic in a fan shaped Fashion.

Deep cervical plexus :

mastoid
Innervotes deeper
structures of neck including
Cricoid
neck and diaphragm, which is
5upplied b5 phrenic nerve.

Landmark : Mastoid process.
Drow an '\maainarg line odor\s ericoid coBﬁt@emdBdedOeaekSee:ﬂ
other one along mastoid. The line connecting both :
these serves as point for injection.

Indicotions of cervical plexus block :

Superficial surgeries of neck :
. Lgmph node biops5.
* Small ’chgroid surgery,
* Carotid endarterectomy,
* Cervical lgmph node biop33.

Active space

Complications of cervical plexus block :
* Injury o nerve or vascular structures.
* Spread of drug into epidural or intrathecal space
making the patient unresponsive : most important
complicodion.
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Blocks of upper limb 00:19:26

Nerve supply : Brachial plexus block.
erachial plexus is formed b5 the anterior primary rami of CS
to Tl vertebroe.

Courses between anterior and middle scalene muscles.

They unite to form 3 trunks.

The trunks travel cephalo—pos’ceriorlﬂ to the subclavian

artery, above the first rib. ¥
On the loterol edge of rib, divides into anterior and posterior
division. enters axilla, and near axillary arterB divides into
peripheral nerves.

eoeds eAndy
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3 approaches which include
Interscalene approoch :
\dentify sCm, move loterally, o groove will be felt between
anterior and middle scalene.
Indications : :
* Surgeries on upper limb especiaﬁ\g shoulder, upper
third of humerus.
Complicodions
* Phrenic nerve block/ palsy (00%) : Have to be cautious
in COPD patients.
* Spread into epidural space/ intrathecal space.
* Homers syndrome (cervical sympathetic plexus very
close by).
* Chances of sparing of ulnar nerve.

&Apracla\/\cnuar approach :
Insert needle lateral to sub subclavian ar’cerg pulsodcion.
Directed towards downwards, inward, backward,

Active space
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Indications :

* Lower one third of arm, elbow, forearm.
Complications :

* Pneumothorax (0S - 6% risk).

* Phrenic nerve blockade (40 - O%).

* Homer’s syndrome.

Axillary approach :
Important landmaurk : \denﬁ%mg the axillary artery pulsation.
mMedian nerve above pulsation.
Ulnar nerve below pulsaflon. 60c6b3ecaa8dedOede7e5ea7
Radial nerve behind the pulsation.
Advantage
* No chance 0% pneumothorax/ phrenic nerve palsy/
Horner’s syndrome.
Disad\/an’cage :
*  musculocutaneous nerve and intercosto brachial nerve

(T are spared.
Complicahons :
. nxi\\aqj our*terﬂ irjurg.

Infraclavicular approach 00:34:28

Qecenﬂg developed.

Block coming ot the level of cords.

Procedure : Identity the coracoid process, go in a cm medially
g & em downwards or mid point of clavicle, inferior border
then direct needle towards coracoid process.

Advantage : Theoretically, it covers Musculocutaneous nerve.

Anaesthesia * v4.0 + Marrow 6.0 + 2022
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D\so.dVan’co.se : mish’c injure Iung structures.
Hence done using ultrasound/' peripheral nerve stimulator.

Nerve glbow
median nerve. mMedial to brachial artery,
Ulnar nerve Subcutaneously ot medial epicondye :
high incidence of nerve injuru.
Rodial nerve. L.otterod to biceps tendon. -
s

nerve 0\
kumarankitindial@gmail.com
ulnar nerve

Blocks ok st joint :

median nerve : Insert needle between palmaris longus and
Sexor carpi radialis.

Unar nerve : Identify Slexor carpi ulnaris (FCUW tendon and
inject medial +o the tendon of FCUL

Radial nerve : essentially a field block. @iven near anatomical
- snuf box.

Active space
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wrist : Nerve block

Block of thorax 00:40:35

Intercostal nerve block :

Procedure :

Patient in prone position.

From the midline, drow a b - 8 em line.

Mid axillary line it patient is in sitting position.
The anesthetic is injected into subcostal groove.

60c6b3eeaa8dedOede7e5ea7

mMnemonic : VANL

The intercostal Nerve is inferior o the posterior intercostal
Artery, which is inferior to the intercostal vein.

In sitting position, mid axillary line is taken.

Cowdion : Maximum systemic absorption of local anesthetic
takes place here.

v

Ribs

Transversus abdominis plane blocks :
Also called as TAP block.
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Abdomen supplied b3 :

Sub subcostal nerve.

\lio inquinal nerve.

llio hﬂposas’«ic nerve.

gentto femoral nerve.
These nerves are present between intemal oblique and
transverse abdominis muscles.
Identity iliac crest. Needle inserted just above it. Once needle
reaches between muscles, block is given.
Indications : All abdominal surgeries like cesarean section,
feeding jejunostomy ete.

Transverse abdominis plane bloeKk

60c6b3eeaa8dedOede7e5ea7

Lower extremity blocks 00:45:28

Not comnonI5 done.
&enerally used for analgesic purpose.
Lower extremity is supplied by lumbo sacral plexus.
Nerves include :
. Laterol cutaneous nerve of thigh.
. Lumbayr regjion :
* Femoral nerve.
* Obturotor nerve.
3, Socral region :
Sciatic nerve divides into a branches in the popliteal
fossa. :
* Tibial nerve.
* Common peroneal nerve.

Active space
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Lumbar plexus block :

liac crest A =

kgmrankltmgla1@gmall com

as psoas compartme
Lumbayr plexus is located between psoas and quadrotus
lumborum.

Draw an imaginary line $rom iliac crest to spinous process.

& S cmlod:eral\g and 3 cm down.

Done under ultrasound guidance only.

Highest risk block : Chances of injury fo renal vessels and
K'\dne5.

Advantage : Could directly block femoral and obturator nerve,
it psoas block given.

Femoral nerve block :

Polpate femoral artery,

medial\g : Femoral vein Lo&eml\g : Femoral nerve.

Insert the needle | em loteral to the $emoral artery § block
S'Nen.

Indications :

All lower limb surgeries like THR, SKin graft $rom thigh ete.

eoeds eAlOY
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Lateral femoral cutaneous ne@ block :
\denki&’-g anterior superior iliac spine.
Insert a. needle & cm medial\}j ond co.udal\a.

Inject in o fan shaped fashion.
60c6b3eeaa8dedOede7e5ea7

Obturator nerve block 00:51:17

main landmark : Pubic tubercle.

Procedure :

Identify pubic tubercle.

Insert needle & em loderally § & em caudally

and block given.

Indicoion : Painful neurological spasms. é«

Active space
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Sciatic nerve block :

Biggest nerve $rom sacral plexus.

Procedure :

¥eep patient in lett loteral position.

Identity greater trochanter of femur, posterior superior iliac
spine.

Draw an imaginary line connecting both points.

Draw another imaginary line connecting greater trochanter
‘o sacral hiodus.

Connect both imaginary lines.

Sciatic nerve block is given ok the point where the line
touches the imaginary line between greater trochanter and
sacral hiatus. Sciotic nerve

&T /

Popliteal fossa. block :

Procedure : 60c6b3eeaa8dedOede7e5ea7
Identity femoral artery pulsations in popliteal fosso.
Drow an imaginary line $rom popliteal erease.

Polpate the popliteal artery in the triangle formed.

Block given b5 inserting needle medial to it.

Biceps Femoris
Popliteal vein

Popliteal artery
common fbular nerve
Tibial nerve

eoeds 8AOY

Gastrocnemius
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(D) Superficial peroneal kumarankitin@1ggmali.com

Ankle block :
~» Terminal branches of sciotic nerve.

* Posterior tibial nerve.

* Sural nerve.

* Superficial peroneal nerve.

* Deep peroneal nerve.
Posterior tibial nerve block :
Polpate posterior tibial artery and inject laterally,
Sural nerve block :
Between lateral malleolus and Achilles tendon.
\denti?g Achilles tendon and insert needle loterally directing
towards malleolus.

Peroneal (both deep and superficiaD nerve block :

Procedure :

Draw imaginary line between a malleoli

Identify external hallucis longus * Seen prominently when toe
is dorsiflexed.

Anaesthesia * v4.0 + Marrow 6.0 + 2022
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\den'd% anterior tibial ar’cerg pulsation .

Inject deep for deep peroneal nerve block and Super%cial\g
for super’}\ciod peroneal nerve block in relation to the pulsation.

Scxphem nerve :
Present Super%cial\g between medial malleolus and Achilles

tendon.
Inject medial\5 to the anterior tibial artery pulsation for
saphenous nerve block.

kumarankitindial@gmail.com
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Commonly used induction agents 00:00:54

Commonly used IV induction agents
* Barbiturotes.
* Propofol. ;
* Imidazoline derivatives (Etomidote).
* Phencyclidine derivatives (ketamine : Not a. NS
depressant).
Other agents used :
* Benzodiazepines : Induce sleep
* Oroperidol and Haloperidol : &xk}jrophenor\e derivatives.
* Dexmedetomidine (@2a agonist) : Mimics natural sleep,
no resp'm&org depression
most of IV induction agents are depressants :
Decreases (heart rate, respiratory rate, 8P, ICP, 0P, liver
blood Slow, renal blood Slow, ete).
Th63 act on GABA receptors : Increases chloride conductance.

Barbiturates 00:05:25

* Introduced around 1920 by Ralph Waters § John Lundy,

* The cause of more fatal casualties among the
servicemen ot Pear| harbour than the enemy
bombs.

* Chemical structure and composition :
Ureo. + Malonic acid : Barbituric acid,
Barbituric acid is condensed and made it to powder
form barbiturates.

* Classification : Oxybarbiturates (Oxygen ok C).

Thiobarbiturates (Sulphur ot C).

* Hypnotic activity depends on C, : Presence of alkyl/
argl groups ot C..

* more potent it length of alikyl group is more.

* £g: Thiopentone sodium, Thiamglod, methohexitone.

Active space
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Thiopentone sodium (TPS) 00:11:24

* Thiopentone sodium contains & % of sodium carbonate.
i is in powder form (5e|\ow).
" mechanism of action : Acts on GABA receptors and

increases chloride conductance.
Availability | Yellow powder (amorphous in

noture),

pH  Highly alkaline : 105 (due to
" | sodium carbonate)
Never mix/dilute it with
RL as it prec'\pi’mi'% with
| calcium,
Odour | Garlic/onion like. ‘
Properﬁes

Onset IS seconds (Arm brain circulation time).
Dose Concentration of &S % , 3-S mg/kg dose.

Duration Themecho.n'(smo’?termimﬁono?acﬁono&‘—TPSisbg
redistribution between the braina. and ot cells.
TPS : Highly lipophilic. T, ¢ 10 hrs 30 mins.

metabolism Hgdro:gla&ed in Liver § excreted in Kidneys.
and excretion | It is majorly bound by albumin.

60c6b3eeaa8dedOede7e5ea?7

Systemic effects of TPS 00:20:19

* Decreases heart rate, resPiro&orl.j rote, &P

* maximum decrease in ICP. §ood anti-convulsant
property. Decreases cerebral metabolic rote (decreases
oxygen consumption of brair.
Hence used as agent o} choice for neurosurgery,

* At high doses : Prolongotion of QT interval so use with
coution in nrrhg’d—\mia patients.

* Prevents peripheral conversion of T, 40 T,
(anti thyroid property.
Hence agent of choice for hyperthyroid patients.

eoeds eApoy
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Complicadions
* Accidental intra—-arterial administration of TPS leads to
severe pain, pallor, cyanosis, edema, gangrene.
mechanism :
Arteries : Di?—’ierence in the pH between TPS (05 § the

blood (1.35). Causes erystal
formadion that obstructs the
artery as there is decrease in
calibre of the artery along the
blood flow.

veins : ngsl'od forms but no

obstruction since calibre
increases along the blood Slow
and the crgstods dissolve.

mManagement :

Do not remove the needle.

Removing the needle : Noxious stimuli leads to vessel

spasm thot asgrowates the gangrene.

Flush with NS/Heparin o prevent thrombus

formation.

Stellate ganglion block : Lowest cervical s\\jmpo&hehc

ganglion block : Causes sympothethickiarppkglipdlial@gmail.com
the hand, leading to vasodilation, thereby reducing ‘
gangrene formadion.

Concentrodion is kept as low as &.5%.

Gangrene formadtion is directly proportional o the
concentrotion used,

I¥ given Im : Gangrene § necrosis occurs (due to high

alkaline nature).

Contraindications of TPS 00:32:18

Absolute Relative

Porphgria unable 1o secure a’rrwa&

Active space

ngo’rens'\on.
Heart blocks.
uncontrolied hﬂper’fension

Asthma.
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In porphyrias, barbiturates/TPS stimulate gamma. amino
levulinic acid, It also leads to LMN paralysis and death.

Methohexitone 00:34:47

* Al barbiturates are anticonvulsants except
methohexitone (pro convulsan®.

* On the structure, o C : me{h}jl group is present.

* This causes exci'ka&org sﬂmp’com which leads to
conVuisions.

* more potent than TPS.

* Dose:I-IS "‘S/KS 60c6b3eeaa8dedOede7e5ea7

* Quicker recovery profile : 4 hours.

* Contraindicated in neurosurgery.

* Indicated in €CT.

Propofol | 00:37:58

Chemical structure, * Introduced in I970.

auailabihkﬂ ] * Has alkyl phenol group.
composition * White colour (as it has L.a%
egq phospholipicD.

Should be used within & hours.
£q9 : §ood emulsifier.

* Oily preparation (has 10% soybean oiD.
Painful on Lv. injection.
Pain can be controlled by mini gier’s block
(v regional anaesthesia. ex. Prilocaine
is given. Toriquet is applied distal and
proximally for S minutes and Propotol is
giver.

* Aiso contains glycerol (3.a5%)

to maintain komcd}j.

Aternative Fos propofol :

preparodion * Prodrug of propofol.

* Not much pain.

* Causes perianal ‘rtch'mg.

* £DTA § sodium metabisulphate are added
as bacteriostatic agents.

* Aqueous (trade name : Aquamarn)

eoeds eAloy
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mechanism of action | Acts on GABA receptors § increases chioride
conductance.

Properties o propotol :
Onset IS seconds (Arm-brain circulation time).

Dose I-a.s mg/kg, (induction : I-1S mg/Kg,
maintenance : SO-I1S0 #q/Kg/miry.

Duration 3-8 mins.

. Rsen&o-?choice%rdagcarem&\esu
(quicker recovery profile).

* Agent of choice for aﬁgcfﬁgmdedOe%kSea
sedodion.
(monitored Anesthesia. Care or MAC) : As context
sensitive half life is small.

* used Yor endoscopy, sedotion.

N

metabolism § | Mmetabolised in liver.
exeretion exereted ’t’nmush Kidneg.

Context sensitive half life : The time taken for a drug to
decline to half its concentration when it is stopped ofter
prolonged infusion.

Systemic effects of Propotol :

* Decreases heart rate, respiratory rote, BF.

* Decreases ICP.
Atthough on infusion some epileptic spikes noted on £,
are not convulsant. Hence can be safely used in neuro
surgery,

* Attenuotes/abolishes laryngeal reflexes eftectively,
Hence can be used for LMA insertion.
That is why used in treatment of laryngospasm.

* Decreases 0P
Hence used as agent of choice for ocular surgeries.

* §ood antiemetic, antipruritic.
(But Fospropofol : Pruritic).

* Used in treatment of emergence (recovery profile is
very pleasant). it may cause sexual hallucinations.

Active space
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Prolonged infusion of propofol 00:56:11

On prolenged infusion of propofol (> 4 ms/Kg/hr % for > 48
hrs), patient goes into :
Qe&‘mc’corg bradycardia.
nsgs’cole.
Severe metabolic acidosis.
&reen coloured urine (due to phenol groups).
* This is because of reductive metabolism of lipids.
Propofol-contains soyabean oil (ipids).
* W is called prolonged propotol infusion syndrome.
* RisK factors : Poor oxygen delivery, sepsis, cerebrol
ir)_‘)urg.
* First sign to detect prolonged propofol infusion
sgndrome * Increased lipid levels.
* Sedadion holiday or change of drugs con prevent this
condition.

Etomidate : 01:00:45

Chemical structure § | Imidazoline derivative.

availabm'cg Concentration : 0.3%.

Contains propylene glycol (35%).

Oily preparation : Very painful on injection.

mechanism of action Acts on GABA receptors : Increases chioride

conductance.
Unique property most cardiostable agent.
Properties of etomidate :
t
kumarahkl lnd|a1@&rmlLr L ’dme).
Dose 0.8-04 mg/kg,
Duradion Shorter recovery profie.
One of the pre“%erredagen’cs%r oC
cardioversion. Not to be used for continuous
infusion.
| metabolism and metabolised in liver by ester hydrolysis
exceretion exereted 'chmush K'\dneg.
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Systemic effects of etomidate :
* Decreases heart rate, respiratory rote, 8f.
* Decreases ICP.
* most cardios’gable agent.
Agent of choice for cardiac surgeries, neurosurgeries
(ke aneurysm clipping).
* Minimal respiratory depression.
uses of etomidate :
* For cardiac surgeries.

* For newro surgeries.
Side effects of etomidote : T
* It should not be used for continuous infusion because it
suppresses adrenocortical hormone (supresses the
enzyme I 8 hgdfoxglase) : Causes severe hypotension.
* Painful on injection.
*  MoxXimum eme’cogen‘\c properiy,
* Myoclonic activity on limbs is noted.
Novel varieties of etomidote :
* Carbo etomidate.

. 05clo propg\ me’chox5 carbong\ gtomidote.
These novel asen’cs decrease the eme’cogenic proper’cg,
decrease the suppression of adrenocortical hormone.

Ketamine 01:08:04
Chemical . Phencgcl'\dine derivotive. G0cthiscansdadey
structure § * Availoble in racemic mixture
availability Sormation (&+) : Less amount of psychotropic

octions.

| mechanism of Acts on NMDA receptors (excitatory receptors) :
action Suppresses the exc'rta&org samp’coms.

Unique property | Dissociative anaesthesia. (patient is wide awake
but doesn't react to pair.
Dissociodion occurs ot {halamocorﬁcaljunc’don.

Properties of ketamine :

Route oF w/im/ epidurod/ spinal/} nasally,
odministration | (Nasally ¢ In treatment of depressior)

Anaesthesia * v4.0 « Marrow 6.0 + 2022
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Dose Wil-a rnS/KS
Im:4 -6 mg/Kg
metabolism § metabolised to norketamine in liver.
excretion excreted ’d'\mugh Hidneﬂ.

“etomine tries to maintain shmﬁns froction as it causes

Systemic effects of ketamine

01:14:57

Increases heart rote, &P,

. Contraindicated in hypertensives, past history of ml.

a. Indicated/agent of choice for any hypotensives,
(most commonly in hemorrhagie shock).

Qespifatorg stimulargoceb3eeaa8dedOede7e5ea7

Hence used in low resource setting like warfare.

For short procedures like incision and drainage. For

burns dressing,

eronchodilator.

Hence used as agent of choice for asthmadic.

Increases ICP.

Hence contraindicated for neurosurgery

Increases 10R

Hence contraindicoted for ocular surgeries.

Good analgesic agent.

Couses ngstasmus.

Coauses unpleasant hallucinations.

midazolam should be added to reduce unpleasant

hallucinations.

Increases secretions.

Atropine/ &lycopyrrolate should be added to decrease

secretions.

the body § causes increase in Bf eut, it injected to
heart ex sity, it acts as a depressant.

. Stimulant @ Increases cotecholamine levels when inside

Depressant : I o potient is bleeding pro?usela for many
hours, ketamine may not increase BP as much, since it

iS inhererrH5 o depressan’c.

uses of Ketamine :
Agent of choice for R-L shunt (&etrodosg of Fallo®).

vasoconstriction
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INHALATIONAL ANAESTHETICS :
PART - 1

Route of administration : Oral cavity (resp\roecorg froch).
Pathuway of drug : Oral cavity (nose) — Trachea —>
Lungs —> r-\lveo\i—>Pu‘lmonar5 circulotion — Brain.

Gas remains in gaseous form ot room temperature.
Vopour attains liquid form ok room temperature.

Volatile agents : These substances upon exposure to
admosphere, get converted to vopour. Stored in specialised
containers called vaporisers and delivered in caleuloted
doses.

Vopour pressure : Pressure exerted by molecules escaping
from the surface of liquid.

Dalton’s law of partiol pressure : P = I + Pa + P3.

Total pressure in alveoli is equal o the sum of all individual
components of gases.

Ditfusion :

* movement of molecules $rom higher concentration to
lower concentration.

* Gas molecules $rom alveoli dittuse into pulmonary

circulation.
Classification :
Newer agents Older agents
(Non Slammable) (Flamnmoable)
60c6b3eeaa8ded0e4e795€'{;(.=.9er
Isoflurane Chloroform
Desfurane Trielene g
SevoSlurane Cyclopropane §
methoxyfurane

use of caukerfj in surgery when Slammable anaesthetic is
used poses a risk of fire in the theatre.

Anaesthesia * v4.0 + Marrow 6.0 + 2022
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Purpose of inhalational ansesthetic agents :
* To induce anaesthesia in children.
* To maintain anaesthesia. in adults (v induction agents
~ used For inductior.
* Given as o mixture of 0_+ N_O + Inhalational agent
for maintenance.

First anaesthesio. demonstrotion was done b5 W.T.§ morton
using ether on 16" Oct 1846.

mechanism of action of inhalational agents is still unknown.
Theories proposed to explain mechanism include :

* Critical volume hgpo’ches'\s.

* Fluidization ’cheorg.

* Slycine receptor ’cheorg.

. un'rtarfj h}jpo’theSis.

Meyer-Overton rule : 00:14:07

The first aktempt made to explain mechanism of action /
pharmaco\ogg of inhalational anesthetics.

I¥ an agent is more lipid soluble, thot means it is more potent.
Potency : Minimum drug — Maximum eflect
minimum Alveolar Concentration (MAC) :
* Denotes potency,
* The minimum amount of drug required to produce
immobility o painful stimulus (e$fect) in SO% of

60c6b3eeaa8ded0§ﬁ?j7é&ga

ooeds eApoy

1
Pokencg & m_ves
Inhalational agen’cs mMinimum Alveolar Concentration
| methoxySlurane 0lb [Least MAC: More potent.

Trielene 0.8
Halothane | 074
1sofiurane 1IS

enflurane 1.L8
Sevoflurane a.0s

Anaesthesia * v4.0 + Marrow 6.0 *+ 2022
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Desflurane b
Cyclopropane 9.3
gther .93
Chloroform 0.8
N.O 104 | more MAC: Least potent.
Commonly used agents
Mao 44 -88S |047 |104 |43880
Halothane 197 40 as |[0.7S |a43
Isoflurane 184 48 14 [1.a8 |[a38
Desflurane 18 aa 04S [0 |bbb
Sevoflurane 300 S8 0.S |8.0S |IST
methoxySurane | 1S 104 1a . |03 |[3as
enflurane 184 Sb 19 |1S8 |I74
Factors affecting MAC 00:20:37
Decrease MAC Increase MAC No effect
* Age (Maximum ot | * >43°C * Sex
 months) « T Barometric * Thyroid
YR KAt @amall-comoressure disorder
* Pregnancy * Chronic
* Hypoxia. oleohol
* LV Agents * Hypernadremia
* Local
onaesthetics
* ngono&remia
* Raised colcium §
masneSium
* Acute aleohol
intoxicadion

Anaesthesia * v4.0 * Marrow 6.0 « 2022
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Factors a?—%ec’dng uptake of agent (establish anesthesio) :

eogle‘s machine

Arterial blood

3 main factors :
I. From machine ‘o alveoli :
(nspired concentration - ventilation - type of circuit - FRC).

3. From alveoli to pulmonary circulaion :
(®/& rotio - cordioc output - arterio-venous PP difference)

60c6b3eéaa8ded0e4e7e5ea7

eoeds eAlOYy

3. From pulmonary circuladion to various tissues (CYSE
(®rain blood partition coefficient - cerebral blood flow - A-v
PP ditterence).

From machine 1o alveoli :

Inspired concentration/concentration efSect :

The more the inspired concentration, the faster the
induction of anaesthesia.

with the removal of nitrous oxide quickly $rom the
alveoli (due +o Faster difSusion capac@, the size of the
olveoli decreases — It increases the concentration of
nitrous oxide in the blood.

With each and every breath, the concentration of nitrous
oxide increases till it reaches equilibrium.

This is seen ot the start of surgery,

Seen only it large concentration of nitrous oxide is used
during induction.

Anaesthesia * v4.0 + Marrow 6.0 + 2022
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Second gas effect 00:35:44

Second gas effect is when one gas aftects the alveolar
concentration of other 9as.

Seen due to mpid' movement of nitrous oxide (Rrst sas) into
pulmor\arg circulation.

The alveolar-capillary uptake of the first gas increases
the alveolar concentration of other gases present.

Concentration eflect and sec6AdbliiscetBdetitateiein’
s‘mul’caneOuslg ot the start of surgery,

This is a short lived efect.

Alveolar ventilation :
more the alveolar ventilation, more rapid is the induction of
anoesthesio

Functional residual capacity (FRC) :
more the FRC, more the delag in induction.
Induction happens faster in children as kh,eg have low FRC.

From alveoli to pulmonary circulation 00:45:42

Blood gas partition co-eficient:
2} Concentration of agent in blood

G Concentration of the agent in alveoli
Indicator of solubility of agent.
more 8/& ratio —> more soluble in blood —> Moves to brain
only once it gets saturoted — delaged induction.
Low 8/& ratio —> less soluble —> Sloats on the pulmonary
circulation and reaches brain quickly—> faster induction.

;«énon 7 0lb |Less B/&, less soluble—>%aster
induction

Desflurone 043 §
N3O 047 2
SevoSlurane 0.9 g
- | Halothane a4

Isoflurane .28

C,Bclopropane 0.44

Anaesthesia * v4.0 + Marrow 6.0 + 2022
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Chloroform 8

Trielene 9

gther 1a

methoxySlurane (IS | more &/&more soluble : Delayed
induction

Effect of cardiac output 00:54:58

Always interrelated with solubility,

Less the cardiac output —> more soluble the agent —
Pre?—eren’dod\ﬂ goes 1o brain — Quicker the induction.
more the cardiac output — mMore soluble the agent —
Pre¥erab|5 settles in fot — Delayed induction.

Vessel rich group | Intermediate Vessel poor group
Qlel)) (o-1s%)

Heart muscles | Fat

hidneg Bone .

Lung

Alveolar-venous (A-V) partial pressure difference :
Depends on blood flow to tissues.

more the A-V partial pressure ditterence, more uptake ok
the tissue level — Delayed onset of action.
Leg"ﬁfé“ﬁmwmh@'aﬂerence — Less uptoke by
the tissues, more to the brain —> Quicker onset of action.

Diffusion hypoxia 01:02:03

Also called as ‘Ank efSect.,

Odesi’ce of second gas effect. Seen at the end of surgery
withdrawal of mixture of maintenance anesthesia at end of
surgery § only oxygen is supplied.

Rapid movement of nitrous oxide $rom pulmonary circulation
to alveoli occurs.

Nitrous oxide fills the alveoli increasing its size — the
concentration of oxygen is reduced in alveoli

mManagement ¢ 100% oxygen should be supplied before
extubating to prevent dittusion hypoxia.

Anaesthesia * v4.0 * Marrow 6.0 « 2022
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INHALATION ANAESTHETICS :
PART - 2

Systemic effects of inhalational agents 00:00:11

Al inhalational anaesthetics are depreSSanks but 'mcreagqcsb3eeaagdéd0e4e7e5ea7
intracranial pressure (CP). '

Qespirodorg S}jsfem :

They are good bronchodilators.
Halothane : Maximum bronchodilotation.
Sevollurane : Preferred in asthmatics.

iIsoflurane : Irritant
Desflurane : very rritant.

Al inhaloational anaesthetics decreose pudmonour5 vasculaxr
resistance excep’c Nitrous oxide.

Avoided in asthmatics.

Al agen&s reduce nwciliar}j clearance eicep’c ether.

In lung injury : Sevoflurane is preferred (Desflurane causes
moximum inflammadory response).

Effects on cardiovascular system 00:04:32

All agents are depressants (decrease systemic vaseular
resistance, heart rate, blood pressure and cardiac outpud).

Isoflurane, DesSlurane § Sevollurane : gqual in their action.

Desflurane :
Irritable nature will cause initial tachycardio, so avoided.

iIsoflurane or Sevoflurane coan be used.

Halothane :

* Used widely in earlier doys.

* Couses maximum depression in heart rate.

* Cowses nodal arrhg’chmia.

* Prolongodion of QT interval.

* Sensitizes myocardium to catecholamines :
ventricular arrhg&hmia.

Active space
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Isoflurane :

* Preserves preconditioning (exposure of myocardium to
briet episodes of ischemio. will make the tissues
resistant to subseqflefih@tareRdesiorteresnal.

. Theore’dcal\g, can cause coronary steal phenomenon
(blood gets diverted away $rom ischemic myocardium.
Found only in animal studies).

Effects on central nervous system 00:07:45

Increase cerebral blood flow § intracranial pressure.
Halothane : Maximum increase in ICR

glectrical silence :
Higher concentrations of inhalational agen'cs produce Qot
lines on g£6,.

For 1soflurane, level : IS mace.
enflurane : Causes epilepsy
In neuro surgical potients, inhalational agent (sofurane) is

used along with slight h5perven’dla’don (increase in
respiratory roke).

The PaLo, levels are kept between 30 - 34 mm of Ho.
mMain controlier of ICP is Palo , level.

Effects on GI & biliary tract 00:12:04

All inhalational agents preserve liver function, except
Halothane.

Halothane :

* Couses Halothane hepatitis.

* Maximally metabolized in the body (a0%).
Produces metabolic end products which react
immw\olosical\!j with hepatic cells and result in
Halothane hepatitis.

* Reduces liver blood Sflow.

eoeds eAloy
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* Least metabolized in bodg.
* Preferred in chronic liver disease.

1soflurane :

* Cheoper.
* tqual in action to Desflurane.
* Widely used.

Renal system 00:14:16

Addition of Sluoride ions converts an agent from Slammable
to non Slammable.

eut Sluoride causes nephro&oxic‘rtg.

meﬂ\oxgﬁ\umne * Contains maximum fluoride ions, hence
mMaxinum nephro{'oxici’cg.

Sevollurane :

* Also contains Sluoride ions, but intra renal production of
Suoride ions is less.

. G\enerad\g avoided,

* 1F used; in low concentrations for a short duration of time
is preferred.

* Sevoflurane + soda lime = compound A which is
nephrotoxic.

Desflurane : Preferred agent for renal and liver

problems.

uterus :
* Can cause muscle relaxation and lead 10 PPH.

* used for manual removal of placenta.
musculor s5stem : Potentiotes action of muscle relaxants.

Ocular 55skem : Decreases 0P

Wﬂ@qm@&ﬂaﬂ&l’@s@’s are not analgesic except
- Trielene (used in treatment of trigeminal neumlgioo.

Active space
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mMetabolism :
Halothane : maximod\5 metabolized in the bod5.

Desflurane : Least metabolized in the bodu,
60c6b3eeda8dedOede7e5ea7

Nitrous oxide :

* Does not metabolize in bodg.

* Interacts with vitamin B, and couses mesaloblashc
anemio.

* On pro\onse_d exposure : Sub acute combined
degeneration of spinal cord (SACD).

. Tera’tosen'\c drug.

Newer agents : Halothane 7 00:19:55
4 er

Coloriess volatile liquid. | |

Stored in amber colored ~ e (;’ P c|" g

bottles (prevents exposure o sunlight). £ ip

Sweet smelling : Second pire‘}erred for induction in children.
Cowuses Halothane hepa’d’cis.

| in 34,000 patients developed acute fulminant hepatitis.
mwdmod\g metabolized in ‘oodg.

metabolic end products like Trifluoro acetic acid (TFA) react
with hepa'cic cells reSthnS in hepoed’ds.

Severe, it it occurs in anaerobic environment.

Risk factors Halothane hepadtitis :
* Females.

* 40 years.

* Obese.

* multiple exposure of Halothane.
* Auto immune disorders.

enflurane was ecreated which was found to be an
epileptogenic, hence was discarded.

Anaesthesia * v4.0 + Marrow 6.0 + 2022
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Isoflurane 00:25:25 art- 2
Isomer of enflurane. cl F
Preferred in cardiac F J\
and neurosurgeries. = 0 F
Irritant in nature, hence F
avoided in children.
MAC : LIS, Blood gas partition co efSicient @/ : 1.38.
Desflurane 00:26:48
Lowest B/€ value : 0471,
Least soluble, hence faster induction § recovery,
a™ preferred for day care surgeries (due to irritant
nature, patients develop post operodive laryngospasm ond
bronchospasm. »
Highest vapor pressure (bbb and least boiling point (33°) :
Requires specialized vaporizer called Tecb.
very expensive.
Reacts with soda. lime to produce maximum CO.
Least metabolized in the body (hence preferred in long
durodion surgeries, old age, in patients with liver and renal
diseases).
Maximum interaction with ozone (0) loayer. 60c6b3eeaa8dedOede7e5ea7
Sevoflurane 00:29:08
Sweet smelling liquid,
First agent preferred for pediadric patients.
First agent preferred for doy care surgery ®/&: 0.09).
Produces Suoride ions, hence avoided in renal surgery (but :
intra. renal production of fluoride is low, so it in need, low g
concentration for a. short duration can be used). g

Reacts with soda. lime to form compound A (proven
‘ nephro’cox‘\c).

Con be used in cardiac or neuro Surger'\es.

Anaesthesia » v4.0 * Marrow 6.0 « 2022
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Xenon 00:30:06
\deal qas.

Hi3h|3 expensive.

Not read’ﬂﬂ available.

Least 8/&,

Does not couse SreenhOuse eflect.

o, ﬁﬁ%%’&% %%m%?ﬁg(ﬁ&n/ teratogenic efect/ditSusion hypoxia.

Nitrous oxide 00:33:00

%lindem Blue.

Stored in liquid form.

Critical temperature : 36S°.

Also Known as \aughing 9as.

First demonstration done b3 Horace wells.

MAC value : 104 (least potent).

B/q: 044,

Usually used as a. carrier gas (S0% O_+ SO% N O).
Produced by heating of ammonium nitrate (NH,NO.
Interferes with vitamin & metabolism and causes
mesaloblas’dc anemio.

On prolonged exposure, it interferes with myelin sheath
production and causes SACD.

mMoximum diffusion capacity, hence contraindicoted in :
* Pneumothorox.

* Pneumomediastinum.

* Pneumoencephalus.

* middle ear surgery

* Some ocular surgeries.

Older agents 00:35:38

gther :
First demonstroted bﬁ morton.
Irritant smell.

8/& : 1a (Maximum solubili@.

eronchodilator : Preserves muco ci\iaur5 function.

Anaesthesia * v4.0 * Marrow 6.0 + 2022
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Administered through open mask method (chimmel Busch
mask).

quedel’s stages of anaesthesio :

Stage |+ No reSlexes lost.
Stoge a : Paradoxical excitement.
stage 3 (plane 3) : Surgical plane of anaesthesia.
Stage 4 : Stage of medullary depression.
Carinal and anal reflexes are lost.

e . Respiratory

Intercostal | Daphragm

ond
Pupis o | eue orupaeis
reflexes | | reSlexes Inc

Sknsel
= 2

Ocular
movements
Voluntary
control
Stage 3
(Pane D - ; ;

Stoge 3
(Pane W

Shsna %
(Pone W)

Stage 3
Plane V)

° e @@@@@@@@E
£

Stage 4

Chloroform 00:42:28

Similar to ether, but is sweet smelling,

Made popular by John snow by giving it to Queen Victoria
during her 8th delivery,

Couses ventricular arrhfj’chmia.

enflurane :
h not an older agent, it is not used anymore.
99 Y

apilep’cosenic.
GOW%?eSea?

Stored in orange colored c5linder ok o pressure of O psi
Gs psD.

Active space

Does not have a pressure reducing valve.

- Couses sgmpo&he’dc stimulation.
At the end of surgery, sudden discontinuation will lead to

cgclopropane shock.
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Trielene :

Has anodses'\c proper‘hj.

Trielene + soda lime = Phosgene (resp‘m’cor5 irritant) +
dichloroacetylene (neuro 4oxic).

meﬂﬂox3%urane :

Least MAC value (ver5 potend).

Highest &/& value.

Potent nephrotoxic because of Sluoride ions.

60c6b3eeaa8dedOede7e5ea7
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LOCAL ANAESTHETICS : PART - 1

History of local anaesthetics (LA) 00.00:30

First used LA : Cocaine (by karl Koller for an ophthalmic
surgery.
Classification of LA (based on structure) :

* Any LA = Aromadic component (lipophilic component) +
tertiary amine (hydrophilic component), connected by -
an intermediote chain.

* Intermediote chain :

AmMino amides gsters.
| Physical Stable solutions. unstable solutions.
| property Structure resembles

Paea (Paro. amino
benzoic acid). Prone
‘o couse od\ergic

reoctions.
metabolism | Liver. Enzgme : Eefb3esaa8dedOede7e5ea7
exception Artikane metabolized | Cocaine metabolized l
b5 esterose. in liver.
examples | Lignocaine, Procaine,
Bupivacaine. Chlorprocaine ete.,
Classification based on duration : Amide : Two i's.
gsters : One i
Short duradion : Intermediote Long duration
(Low potency) | duration § potency (High potency)
Procaine. | Lidocaine. Bupivacaine. g
Chlorprocaine LRy Tetracaine &
pr mepivacaine. ’ 2
(shortest 11} gtidocaine. g
Prilocaine. i :
ac’dng). Ropivacaine.
Dibucaine (Ionsesk
acking}.
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Mechanism of action of LA 00:08:13

All LAs block conduction of impulses in the nerve.

All LAs are sodium channel blockers (piredominanklg).

Also blocks K' and Ca® channels.

Nerve :

Sodium outside, potassium inside. Depolarization : Sodium
tries to move in, potassium moves out.

Henderson Hasselbolch equation @
Inject a drug into a. medium, depending on the surrounding

PH, o\rug dissociotes into :

* Non ionized form (ipid soluble). |
* lonized form (Woter soluble).
PH = phia. + log (non-ionized)/(onized).

Active component of LA : lonized form.

Due to the slight difference in extra cellular (1.35) and
intracellular (7.34) pH, non ionized component which moved
inside the cell converts into the active component (onized
component) § blocks the sodium channel conduction.

pH drops down in case of d'\r'c}j/ necrotic wound, thus when
LA is injected, whole drug converts ibh Rizssiideoeaeresea7
Cannot enter into cell (as water soluble) § cannot bind +o
sodium channel. Hence, action not exerted,

Q. A patient with tooth abscess posted for extraction of
tooth. Which of the following preferred?

o) Inferior alveolar block,

b) @eneral anaesthesia. (since pH is low).

©) MAC.

d) None of the above.

Sodium channels 00:21:17

sl olpha. unit + a/3 beta units.

gach alpha unit has 4 domains : DI, D3, D3, D4.
gach domain has b helical regions # Sl, $3, S3, $4, SS, Sb.

85 - Sl from one domain connects 1o the Sl - Sk of the
next domain ﬂ-\roush P - \ooP. This creates the

Anaesthesia * v4.0 « Marrow 6.0 + 2022



communication between intro. and
extro. cellular

mé%ﬁ%?ﬂé@%@ e

Na'" channel :

l. Open channel.
a. Inactive channel.

3, Closed channel.

LAs have hisher o&‘-‘éin'r\y to
block open and inactive chanr)e|s.

Sequence of nerve blockade

I
17 Local

Lt e
Part - 1

| alpha unit

N |

DI Da D3 04
N

—

Sl sa

SI S3S3 4 SS Sb

00:26:20

Nerves fibres are of a types :
* myelinated fbers.
* Unmyelinoted fbers.
LAs easily block small, myelinated nerve fbers.

erlanger Gasser classification of nerve fibers :

Fiber
class

Sub
class

mge\in

Diameter

“Function

A

-3a p

motor, proprioception.

-33 §

motor, proprioception.

3-6 U

muscle tone.

ool <« | ™| @

41

Pain, touch,

+empera¢ure.

43U

Autonomic functions
(preganglionic 55mpo&hehc).

0.3-1.304

Autonomic functions
(postsonglionic sampo&he’dc).

| 04-lau

Pain, temperature touch.

Correct sequence of blockade :

* multifactorial.
* Conventional ’ceachin5=

Smaller nerve fibres are easily blocked.

Active space

~ Invivo experiments with super perfusion of peripheral nerve
with drug (analogues to peripheral nerve block).
Ay>Aad>@®=c=nB=h0)>C

R>B>C.
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Spinal anesthesia

6>C>A

Sequence is & > C = Ad > Ay > AP > AcL.

Sequence of blockade Autonomic—> Sensory—> motor fbres.
The sensory blockade order is :

Temp (eold > hot) — Pain —Touch — Deep pressure —>
proprioception.

Regression iS in reverse order.

Clinical pharmacology 2. 00:36:19

Potency of a LA directly proportional fo its hgdrophobic/
hpoPhihc nature.

Onset : Concentration direcﬂg proportional to onset
(quicken).
pia defined as pH when concentration of non - ionized
equals to ionized components.
I¥ pria. low or close +o body pH, onset is quicker.

* Lignocaine pra. .7.

* Bupivacaine pra. 84.
Action of Lignocaine is faster than Bupivacaine.

60c6bBecablgalinetanoskal? surroundings are acidic.

Addiitives :
* Lignocaine + Adrenaline.
Adrenaline causes reduced systemic absorption.
Hence, duration of LAS can be prolonged.
* Opioids/ Alpha. & agonists, Dexamethasone can also be
used as additives.
To have a. quicker onset of LAs :
Addition of Sodium bicarbonate (surrounding pH rises —
more amount of non-ionized form — more amount of drug
goes inside —> Quicker onseb).

Absorption :
Spinal anaesthesia : Quicker onset.

* Brachial plexus block : 10 ~ IS mins delag.
Absorption depends on site of injection.
MouGinuM 35s{emic absorption occurs at

Anaesthesia * v4.0 + Marrow 6.0 « 2022



* |V anaesthesia > intercostal nerve block > coudal
nerve block > pamcervicod nerve block

> epidural nerve block > brachial plexus block > sciatic

nerve block.
ey addition of vasoconstrictors, reduced systemic
absorp’don IS seen.

Pregnanty ¢

Due to hormone progesterone, nerve fibers become
sensitive 1o LRs. 3

Brg\é)é*t%re%é)a‘!Sldﬁg(;eAﬂeSea?

Onset is quicker + duration is longer.

Chances of LA toxicity,

example : Chiorprocaine (short acting) + eupivacaine (long
ac’cins) = Immediate eftect + prolonged eftect.
Disadmn'case * Crosses maximum threshold leading to

LA koxicik}j.
Dosage of LAs :

Bolance using correct concentration + dosase + volume of
the LA

Anaesthesia * v4.0 + Marrow 6.0 + 2022
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LOCAL ANAESTHETICS : PART - 2

Dosages of local anaesthetics
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00:00:18

Lignocaine : 3 - S ma/ Kg.

60c6b3eeaa8ded0ede7e5ea7

Lisnocaine + Adrenaline : Maximum 7 ms/ K9

Bupivacaine, Ropivacaine, Levobupivacaine : a - 3 mg/ Kg.

Dosage of commonly used LA : 70 Kg/ person.

drug minor mMoyjor gpidural Spinal
nerve nerve
block block
Lignocaine S0-300 mg | 350 Mg 350 mg 30-100 mq
() (-a% (-a%) 0.5-s%)
Seoma | S09™Mg
(with odr) | With adr)
Bupivacaine 13.5-100 IS mg IS mg IS-30 mg
mg (0as- | (0as- (0.as- (os-
(X)) 0S%) os% 0.1S%)
aas mg aas mg
(With adr) | (with adr)
Ropivacaine 10-100 mg | 800 mg 300 mg IS-30 mg
(0.as- (0.as- (0.as- (os-
(XU)) 0S%) 0S% 0.15%)
aso Mg aso mg
(With adr) | (with adn)
Levobupiva— 200 mg 300 mg 1S-30 mg
caine (0.as- (0.as- (os-
| 0S%) 0S% 0.15%)
aso mg aso mg
With adr) | (With adr)
Procaine 100-400 350 mg 100-3200
mg@® | (-aw mg (o)
SO0 mg
(with adr)
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Always reduce the concentrodion of local anaesthetic used ;
to required amount to reduce the chance of toxicity,

LAST (Local Anaesthesia Systemic Toxicity) 00:04:01

Atects CNS and CVS mainly as they are dependent on
sodium channel conduction.
I. CNIS : Approximazely 80% energu/activity spent to
maintain sodium channels.
Lignocaine injected in’croo/eno(»\slg or used as LA in higher
amounts can cause *

* Light headedness, followed by

* Circumoral numbness

* Tinnitus.

* Vision disturbances/ hallucinations.

* muscle ’cw'u‘cch'\nss.

* @eneralized tonic-clonic convulsions (seizures).

Treotment :
Oon showins CNS SBIT\P’(OIT\S : Stop ir}jec‘c'ms the drus.
In case of §TCS ¢
* Short achn3 eenzodiazepines like midazolam.
* Intubate using Thiopentone/Propofol and muscle
60c6b§8Faanggd0e4e7e5ea7
¢ Continue mechanical ventilation (H}jperven&ila&e —
Decreased PaLO, — Decreased cerebral blood Qow
— Less amount of LA reaches the brain).

. CVS:
All LAS show neso&'we inotropic action.
Increase PR and QTe interval — Ventricular
arrhg’dnmias, which are resistant 1o treatment.
Bupivacaine is known to cause CVS symptoms.
Treotment :

Active space

. S’mp '\Qjec’dns the drus.
* Stort CPR acoording to ACLS 3uidel'mes.
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* 0% intra. - lipid is used in the management of
Bupivacaine induced arrhak‘nmias It binds to
Bupivacaine — Prevents sodium channel conduction
in the heart.

* Dosage : 1S mi/kg bolus followed by 0S ml/Hs/ hour
infusion.

; ventricular fbrillation

mMinor toxicities :

Prilocaine ’coxm’cg me’c’nemslob\nemta.

Treatment : Methylene blue IV (converts Fe* +o Fea*)
Prilocaine when toxic — Produces ortho toluidine — Binds
to hemoglobin and converts ferrous iron (Fe*) to ferric iron
(Fe) which has low afSinity to oxygen. '
PO, shows Falsely low values.

Mixture of Lignocaine + Adrenaline contraindicated in :
* Surgeries of %nsers, toes, ear lobules, tip of the nose.
¢ Circumcision.
as these areas have end our’ter5 Suppl}j.

Application of LA 00:19:31

I. Labor analgesia. (given via. epidural :

* Low dose LA : Blocks only autonomic sensations.
* Slight increase in dosage — Sensory segments blocked,
further increase in dosage blocks motor segments.

Example :
Bupivacaine 0.5% — | reduced to 0.063S% — Only
autonomic functions are blocked.
On making the concentration to 0.1aS% — No pain during
kumarankitindialdelveirgdaensory blocked, motor spared).

' On increasing the concentration to 0.a5% or 0.5%, there will

be motor weakness and the mother will not be able to bear

eoeds eApdy
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down or ac’dvelij par’cic'\pa’ce in labour.
This is known as differential blockade of conduction.
Order of blockade of fbres: 8 > C > A

Autonomic (& Kbres) — Pain (C Rbres) — motor (A Kbres).
Ropivacaine 0.3% used now.

a. Painless IV cannulation :

EMLA cream (Butectic mixture of LA) : 3.5% Lignocaine +

a.5% Prilocaine. .

Applied with occlusive dressing (sticker).

Place the sticker for 30 - 4S mins — Remove it —

IV cannula. inserted over that locoti®@@c6b3eeaa8dedOede7e5ea7

3, Bier’s block/ intravenous regional anesthesia :

Injecting LA in’cravenOuslﬂ into forearm after application of
tourniquet (post inSlodiory. ‘
Tourniquet pressure :
SBP > aso mmhgorloo mmHgaboveseP.
Secure IV line on oppos'rte hand with all resuscitative
equipment in anticipation of toxicity.
Drugs used :

. L,ianocaine 0.5%.

* Prilocaine 0.5%.

Drugs contraindicoted :

* Bupivacaine.

* Ropivacaine.

* Levobupivacaine.
generally use & tourniquets and inflate them for safety
reasons (incase | gets defloted.

Indication : Da5 care or short procedures.

Not used for long procedures as there is a risk of nerve
COMPression ond irgwrg.

Active space

Contraindications : Sickle cell anemia

Gourniquet — sicKling).
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Precautions :

moke sure cufs doesnt deflote.
Do not remove the block suddenly (slowl5 deflate).

Pharmacology of amino esters 00:34:52

Cocaine :
* CNS stimulation.
* gye: Mydriosis.
* 4% concentration.
* Potent vasoconstrictor (do not use in IV line as it con
cause angina).
* metabolized in liver.

Procaine :
* | - 3% concentration.
* LA of choice in patients with /o malignant
hyperthermia, (now Lignocaine can also be used).
* Procaine interacts with Sulfonamide antibiotics.

Chlorprocaine :
* Short onset of action.
. Pre\/iOusl5 &\ough‘c to have caused local nerve

toxicities (loxer proved thot nerve damage is due to
preservatives used).

* Now preservative free.

* usedin dag care anesthesio.

L,ignoca.‘me :
© pha T
. Pre\/iousl5, S% l'\Snocodne used for spinal : Transient

neurological symptoms (not used now).
60c6b3eeaa8dedOede7e5ea7

Prilocaine :
* £mMLA cream (@.5%).

eoeds eAndY

. Toxici'g : me’chemoglob'mem'\a.
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euincxca'me :
. LonS acﬂns LA.
* Spinal anesthesia. (0.5% of preservative free

bupi\/aca'\ne). kumarankitindial@gmail.com
3 ms/ kg maximum dose.

Levobupwamine : Less cardiotoxic.

Ropivacaine *
* Preferred nowadays $or labor analgesia (0.a%) due
to less motor effect.

. Shsh’c vasoconstrictors.

Agents not used routinely 00:43:30

l. Dibucaine : Longest acting, most potent, and most
toxic. Used in identitying abnormal pseudocholinesterase.
a. meperidine : Used if patient is allergic to both amides §
esters,
3. ttidocaine : §ood surgical reloxation. Long acting, so not
preferred.
4. Tetracaine : Available as crystals -
Can be mode hgperbaric b5 mixing with CSF.
Con be mode h}jpobaric b5 mixing with normal saline.

New trends in local anaesthetics :

L. Tumescent anaesthesia : Used in liposuction.
very dilute large concentrotions of LA injected
subcutaneously and fat sucked out.

Drug : 04% Lignocaine + Adrenaline.
Maximum dose : 35 - SS mg/kg,
a. Liposomal encapsulation : Bio degradable.

o

Synero. (S-Caine) : Lignocaine + Tetracaine + heating
element (creates exothermic reaction and produces
surface anaesthesio).

4. TAC: Tetracaine 0% + Epinephrine F200000 +
Cocaine 10%). Not efSective on skin,

Active space
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MUSCLE RELAXANTS : PART - 1

Purpose of administering muscle relaxants 00:00:34

* To secure the airway of the padient.

* To provide reloxotion for &) surgeries.
60c6b3eeaa8ded0ede7e5ea7

Neuromuscular junction (NmY) physiclogy *

The neurotransmitter responsible at the junction is
acetylcholine (Achy. Ach vesicles are present at the
presgnap’dc region and Ach receptors are present ok the

post sgnap’cic regjon.

The Ach receptors have o pentameric structure, which consists
ot a, B, a, & and € subunits.

Ach has & legs which occupy both O subunits, causing

o conformational change. All the ions subsequently gets
transmitted into post synaptic region. This causes Na" to
move in, propagode the impulse § cause action potential.
Additional Ach is inactivoted by Ach esterase enzyme.

In summary : Presgnap’dc rea‘\on.
\mp-.use.

!

Activation of Co®

l

Ca™ binds to Ach vesicles and
Ach gets released into synaptic cleft.

|

Ach binds o pentameric structure of Ach receptor
resulting in conformational chanse.

Propagadtion of impulses into post 55napﬁc region.

muscle contracts.
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Pharmacology of neuromuscular blocking agents
Classification based on mechanism of action :
* Depolarizing agents : Succinylcholine.
* Non depolarizing muscle relaxant (NDMR) :
Pancuronium, Vecuronium, Atracurium, ete.,

Succinylcholine (Sch) 00:09:22

Consists of & molecules of acetyicholine bound by either
acetate or me&hgl group.
mechanism of action :

mimics like Ach : \ni’dod\g binds to Ach receptor

|

Couses conformational change
Lot of ions are transported

These ions conduct rapidly § produce muscular
fasciculodions

After 30 secs, voltage gated channels are open but
time sod:ed No." channels are closed

Leading to blockade o¥ conduction 5 h0. IPsISB 0e de7e50a7
propenation |

muscle reloaxation

Structure : & molecules of Ach.

Onset of action : 30 - 6O seconds. Quick in onset.
Agent of choice in :

* Emergency intubations.

* Ropid sequence intubadion.

» Difficult airwoy management.

Duradion of Action : 10 mins (Pseudocholinesterase
“metabolizes Sch.

Dose:l - 1S ms/Ks.
metabolized b5 pseudocholinesterase produced from liver

Anaesthesia * v4.0 * Marrow 6.0 + 2022
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and transported in plasma. —> Slouohj diffuses in NmJ and
terminotes action of sch.

Reasons for non withdrawal of effects of sch:

* Decrease in concentration of pseudocholinesterase :
Usually not a. problem because liver has large reserves ot
pseudocholinesterase.

* Decrease in acﬁv‘rtg :

Fewer number of Sch molecules are hydrolyzed in unit time.
Seen in cases of : Chronic liver disease, pregnancy, old age
patients, cancers, OCP users, esmolol user, Organophospha’ce

Hoisoning, MEBEiaRKiHedied Haelihe user, Bambuterol
poisoning, GiHtihe
(prodrus of Terbutaline) users.

Atypical pseudocholinesterase 00:27:16

Due to abnormal genetic variant of pseudocholinesterase/
butyrylcholinesterase, ok 309" position, the nucleotide
sequence changes $rom guanine o adenine. Atypical
pseudocholinesterase has reduced activity as compared to
pseudocholinesterase.

To identify the individuals with the abnormal variant, we
use Dibucaine number.

Dibucaine is a local anesthetic which has got o&-‘%‘m‘rtg for
normal pseudocholinesterase enzyme. Qualitative anodgsis of
pseudocholinesterase is done b5 mixing Dibucaine with
patient’s blood sample and checking its level after a
period of time (like & hours). Reduced Dibucaine levels
indicote good activity of pseudochonesterase.

Normal value is 80 : 30, also called as homoz%ous gp\cad
(80% normal pseudocholinesterase § 0% atypical

P P
pseudocholinesterase).

Heterozygous atypical (seen in | : 480 population :
Here the duration of Sch is prolonged bg obout SO - 100%.

Action of Sch magbe prolonged t0 30 - 3 minutes.

eoeds eAndYy

Homozygous odypical (seen in | : 3300 popudaﬁon) :
The dibucaine number is 0.

Anaesthesia * v4.0 + Marrow 6.0 * 2022



19 Muscle
Relaxal Leave Feedba

Part - 1

Action of Sch can be prolonsed from 4 - 8 hours.

Quantitotive analysis : Measurement of plasma
Cholinesterase.

In cases of atypical homozygous patients under seh/
Scoline apnea. :

* Continue mechanical ventilation.

* Administer Fresh Frozen Plasma. (FFP) ¢ This will increase

the podrien’c’s levels of pseudocholinesterase.

Administering high doses of Sch (dose > smg/kg)/repeated
bolus doses can cause damage to the patient’s Ach recep-
tors and cause prolonged duration of action. This mimics non
depolarising muscle

relaxant (NDMR) blockade and shows features like $ade

and train of four. This Kind 0% Kieak s LnewnesShese P
blockade.

In such cases, do not attempt to reverse with Neostigmine.
Only continue mechanical ventilotion. ‘
New receptors will be produced in a4 - 48 hours.

Effects of Sch on other systems 00:48:21

CVS : Coauses bradgcardia. Adults can tolerote slish’c
amount of bradycardia. but children cannot, therefore
premedication with atropine is given in children. It can also
couse nodal rh}j{‘nms, ventriculor arrg’chmias

gye Increases intraocular pressure due to tonic
contractions of extroocular muscles.

alT ¢ Increased fasciculations —> Increased in’cmgas’cric
pressures.

Skeletal muscles : Repeated muscular contractions can
couse post operative myalgio. This can be prevented b5
giving a. small dose of NDMR before giving DMR, this
process is called as precurarization.
: ncet}jl salicaladre : Pros’mslandin inhibitor which helps in
reducing post op myalgias very e?-?icienk\}j.

Active space
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Q. Patient with raised 10P presents for emergency
intubation, can Sch be given ?

A Yes, airway management is of more importance, after
which raised 10P is taken care in cases of emergency,

Contraindications of Sch 00:56:11

* History of malignant hﬂper{hermia.
* Pre existing h}jperlﬁalemia, can lead to ventricular
arrhythmias (can be worsened with Seh.
* Head injury (due to raised intracranial pressure).
* Glaucoma (raised 10P).
" Muges ASERGoeReehpNNe’s muscular
dgs’crophg,
mgo’conia d5s’crophica.
* History of burns in b doys to b months.
* Hemiplegia, paraplegio.
* Advanced liver failure (reduced pseudocholinesterase
achv@ ‘
. Sepsis.
In muscular disorders, burns and hemiplegia:
There is a. change in structure of Ach receptor. Instead of €
subunit, § is present which can cause hyperkalemia.

mgasthenia Srow'\s :
These patients are resistant to depo|ar'\2'\n3 muscle
reloxants and sensitive 0 NDMR. This is because of :

Pyridostigmine used for its treatment will reduce the
octivity of pseudocholinesterase enzyme.
* Structural change in Ach receptors.
* Pyridostigmine used Yor its treatment will
reduce the activity of psuedocholinesterase
enzyme.
* Structural change in Ach receptors.
* Pyridostigmine used for its treatment will
reduce the activity of psuedocholinesterase
enzyme.
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Non-depolarizing muscle relaxants (NDMR)  00:00:08

Previously 'cheg were classified as :
. Pachgcumre which were bulK3 molecules.

. Lep’coware. &3. : Succinglcho\ine.

Classification based on structure :
Steroidal compounds Benzy| isoquinolinium
cornpomds
Poncuronium. D - tubocurare.
vecuronium. Atrocurium.
Rocuronium. Cis - atracurium.
Pipecuronm mMivacurium,
Classification based on duration of action :
Lon3 ac’c'\ng Poncuronium.
Intermediote acl"nS vecuronium.
Rocuronium.,
Atrocurium.
60c6b3eeaasded0ederbasaAtracurium,
Short act'ng Mivoacuy ium.
Ultra. short ac’cins Gontacurium,
(in clinical triols)
mechanism of action :
cod*
Impulse i NDMR
@/ occupies
(elele Vesicles with ACh % ",‘S‘*“‘“"*'
No mpulse
ach—1 1 propagesion.
ACh receptor
impulse

Anaesthesia * v4.0 * Marrow 6.0 + 2022
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NDMR molecule occupies the a- subunit of acety| choline
(ACh) receptor > Prevents the binding of ACHh ->

No conformational change —> No propagadion of impulses.
This is o classical example of Competitive type of blockade.

olarising muscle reloxant : Mon—compeh’cNe blockode.
60c6b3ecaa8ded0€d4e7e5ea7 6 a

Mon—depolarisins muscle reloxont : Competitive blockade.

Reversal :
At the end of the surgery, NDMR molecules are weakened
due to bodg metabolism.

Neostigmine (ACh esterase inhibitor) is administered around
this time - Increases in ACh levels = displace remaining
NDMR molecules = restoring normal neuromusculor

phgsiolo%.

Sequence of muscle blockade 00:09:52

Small muscles are blocked quickly,
* &xception : Diaphragm, despite being a. large muscular
structure, gets blocked first due to the maximal blood
Sow.

Order of muscle blockade :
Diaphmgm > Smaller muscles ”> Intermediote muscles >

Larger group of muscles.

Qecovera OCCUrS In reverse order.
. Dio.phragm 7 Larger group of muscles > Intermediote
group ? Smaller group of muscles.

Upper airwoy muscles like phar5n3e0d and |ar3rxgead muscles,
though part of the intermediate group, are very sensitive to
effects of muscle reloxonts.

After extubating the patient, there is a chance for dynamic
airway obstruction as the remaining small concentrations of
NDMR will act on the upper airway muscles.

eoeds eAlOY

Neuromuscular blockade ¢
* monitored by ulnar nerve § adduetor pollicis muscle (smal\

muscle).
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* Recovery of adductor pollicis implies that the diaphragm
and the airway muscles have recovered $rom the eftects
of the muscle relaxants j Ulnar nerve stimuloted.

To ensure complete recovery, Train of four ratio (TOF) > 0.

Practical approaches to blockade :

Routine procedure :

* Succinyl choline given first for fast relaxotion.

* maintained using NDMR —> Reversal with Meostismine.
In case of elective ocular surgeries with raised 10P, NDMR is
used alone > Reversed with Meos’c‘\smhe.

In case of emergency intubadion, where succinyl choline is
contraindicated.,

* Large doses of NDMR given to quicken the onset of action.
* eut, failure to intubode can result in death of the patient.

Priming :
* Small doses of NDMR gjiven.
* Podient is induced 1o sleep, and then muscle relaxation
is maintained by normal doses of NDMR.
* Onset of action is quicker.

Steroidal NDMR 00:21:28
Poncuronium :
Tape. Lonqg acting steroidal NDMR
kumarankitindia1@hnari\a:om "3
Duration. 4S5 mMins.

Avoided in dm:, care anoesthesio.

metobolism and IS = 30% metabolized in Kidne5.
execretion. gliminated via. renal route.
Avoid in renal and liver failure.

Active space
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Properties. Couses sgmpo&he’dc stimulotion =
Increases HR and &P,
Can be preferred in hypotension

ond mitral resurgikaﬁon.
vecuronium
Tgpe. = ; tn’cermedmte o.ct'\ns steroidal
; NDMR.
Duradion. 30 min.
Dose. ol mS/ Ko,
Propert& most cardiostable drug
mMetabolism and 20 - 40% metabolized in liver.
exeretion. exereted ’chrough bile.
Avoid in renal and liver r%jlure.
Rocuronium :
Tgpe \n&erw\édia&e achns steroid NDMR.
Po'cencg. 8 times less potent than
vecuronium.
Dose. © - 1.3 Mg/ kg,
At 1amg/ kg dose, the onset is
20 - O sec.
Short onset.
used as an altemative for
Succinyl eholine in rapid sequence
intubadion.
metabolism and Similar to vecuronium.
exeretion.
Reversal. eflect can be reversed with
x Sugammadeag a novel drug.
5 Gmeeﬁasdec&:sara&ndex has
B quicker recovery profile (agent of
choice for day care anaesthesio).
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Benzyl isoquinoline NDMR 00:29:54
Atrocurium :
Type Intermediate acking benzy
isoquinoline NDMR.
Duration IS = 30 min.
Unique property metabolized by Hotman's
degradation.
(Non enzymatic, non organ
dépendent clearance).

Human body : 1.35 pH § 31°0,
metabolizes on its own due to
change in pH § temperodure,
Preferred for liver and renal
failure.

Atracurium pH : 4, stored ok 4°c. |

DisadVan’mge.

Histamine release -
SB%%WedOMekSea?
Continuous infusion (3-3 days)
produces laudanosine —>
Crosses blood brain barrier and

couses seiwg& -

cis - Atrocurium

Type and properties. Isomer of Atracurium.
Similar to Atracurium.
Advantage over Less histamine release.
odracurium. Less laudanosine production.
4 times more potent.
Agent of choice Yor liver and
renal transplant.
mMivocurium :
Type. Short acting benzgl
isoquinoline NDMR.
Duradion. 10 mMins.
Agent of choice for doy care
anaesthesio.
metabolism and metabolized b§j plasma.
excretion. esterases.
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Agents pre?erred for da5 care anesthesio.
Rocuronium + Sugammadex 7 Mivocurium ? ¢is = AMracurium
? Atracurium > Rocuronium + Neos’dsmine.

Uultra. short ac{"ms muscle reloxonts : Not in use 3e’c.

Duradion. 3 - 4 mins.

metabolism and excretion. | Cysteine adduction.
gster hﬂdrolgsis

Drugs | Gontacurium.

* First marketed ultra. - short
. s’copped asr'r\:didno’cshow

CL003, CLIITSY — SO : under

trial.

acﬁng muscle reloxont.

3ood results in triols.

CL0043, CLITS9 - SO ¢ Drugs are metabolised bﬂ cﬂséeine

adduction § ester hydrolysis.

Duradion of action : 3-4 minutes.

Older agents

00:39:21

D - Tubocurare.

I* muscle relaxant used b}j
Havold &rifSith.

mMaximum histamine
release.

Maximum ganglion blockade

mrgnent5ilzliaipo:tensmm.__T
}’roper*hes similar o

Pancuronium without
Vasolaﬂc action.

‘ Ra.pam;ronium

Couses severe
bronchospaswx =i
A " !

Gollamine.
kumarankitindial@gmail.com

0n|5 NDMR which crosses
placen’ta.

Aleuronium,

Steroidal compound that
couses amphglax‘\s.
DeSrades when exposed to
wnlg\—rt.
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metocurine. Synthetic derivative of
D - Tubocurare.
Less cardiovascular side

60c6b3ecanatEI0eTeseaz

Doxacurium. Most potent long - acting
muscle reloxant.
©O min duration.

Interactions 00:42:02
Prolong the action Shorten the action

eldeﬂg, pediodric, obese Procaine

(steroidoD. Phenytoin

Renal § hepatic diseases Carbamazepine

(except Atracurium. Calcium

Inhaled anoesthetics. Azathioprine

Dantrolene (peripheral muscle | Steroids

reloxonts).

H}jpo&herm'\a :

Antibiotics (r-\mhoslgcosides

and Tetracyclines).

Local anaesthetics (stabilizes

post synaptic § muscle).

Co?" channel blockers.

H}jpocalcem’n.

ngoKaIemia.

mMagnesium § Lithium.

Neuromuscular diseases.

The previous pracﬁce t0 wash the abdomen posk—surser5
was discontinued as aminoglgcos‘\de antibiotics prolonsed the

action of muscle relaxants.

Reversal of block

00:43:42

AChE inhibitors
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Acht inhibitors increase Ach levels § displace NDMR molecules
’cherebg bringing about reversal of the block.

Meostgm‘me :
. T Quad’emarg ammMonium
60c6b3eeaa8ded0ede7e5ea7 comp0und -2 Does not cross
the blood brain barrier.
Dose S0 - 10 Mg/ Kg,
Duradion a hours.
X Peak duration ~ 10 mins.
Side effect Bradycardio.
* mixed with Atropine/
Glycopyrrolate to prevent it.
gdrophonium *

Does not inhibit pseudo cholinesterase = Preferred for the
reversal of mivacurium.
Pﬂridosﬁsmine :
Treatment of mgasﬂwenia gravis.
Long ac’dns o hours.
Signs of adequate reversal :
* Regular respiration with adequate tidal volume.
* Spontaneous eye opening (unreliable).
* Spontaneous limb movement.
Able to protrude tongue.
Able to cOuSh, NO CYANOSs.
Able to li¥t head > S sec —> most reliable bedside test.
Able to hold tonque depressor between central incisors.
* Train o} four ratio > 0.9 > quaranteed recovery,

Clinical correlation :
I. I¥ o pregnant patient is given &R, muscle relaxant reversal
need not be given o newbom.

All muscles relaxants do not cross placenta. or blood brain
barrier.
3. Neuromuscular blockade in ICU ¢
Con be used for securing airway,
Not used for prolonged period as it causes critical iiness
myopathy (disuse atrophg).
Provide sedation but not use muscle relaxants for a
prolonsed period in ICU patients.

eoeds eAloyY
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ANAESTHESIA IN CO-EXISTING
DISEASES : PART -1

Cardiac patient for non cardiac surgeries 00:02:15

Goal : To provide hemd5mmic skab‘\li'qj.

Pre - anaesthetic checKup P

Stop Aspirin/ Olopidogrel/ warfarin S - 7 days before
surgery.

Risk stratification according o ACC/ AHA guidelines.
Premedication :

when o potient is posted for surgery —> Stress —

Leave Feedbad]

sympathetic activakion — Increased 8P § HR. 6°°6b3eeaasde:d°e4e7esea7

Use a. good anxiolytic (Tob. Alprazolam on the night before
Surgerg) along with small amount of opioid.

€9 Benzodiazepine like Midazolam + Fentany| (opioid)

This combination is a potent respiratory depressor so strict
monitoring required,

monitors :

ASA standard monitoring to be done which includes €&, HR,
SpO,, RR, &P, EACO, temperature.

In cardiac patients,

Invasive &P (IBP) monitoring : Beat o beat variotion of &F.
CVP monitoring : To assess the amount of fluid that can be
transfused § right heart stodus to prevent Suid overload.

In very sick patien’cs,,’cmnsesop\-\ageal echocardiogaphg
monitoring can also be done.

Induction :

Induction agent of choice is intravenous gtomidate (not
available).

Combination 0% benzodiazepine + opioid can also be used,

- Though large doses of opioid can lead to chest wall rigidity
(wooden chest syndrome).
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Inhalational agent '

Isoflurane or Sevollurane.

Desflurane is not preferred as it is an irritant that causes
ini’giod +ach5<:ard‘\a,

Halothane should be avoided.

muscle Relaxant (MR) :

Vecuronium is the muscle relaxant of choice as it is
cardiostable.

Post op :

Keep patient in ICU and on ventilator it required.

Hemodﬂnamic stodo'\l'\tg refers to a balance between oxygen

consumption and oxygen dehverg.

Increased 0, consumption : Decreased 0, delwerg :
Anxious state. Deeper planes o¥ resPiradcorg
Pain. depression (like opioids).
Fever. ngo&ension.

Hypovolemia. (increased HR).  Anaemia.
Increased O, ensumption § decreased O, delivery : Post op M.

Cardiac patient for cardiac surgery 00:15:18

Cardiopulmonary bypass (CPBBOcEb3ecaasdedOede7e5ea7

A specialized machine which is used to oxygenate the blood
and pump it into circulation.

It includes :

* Venous reservoir (where deoxygenated blood is collected).
* Oxygenators (to where blood is passed for oxygenation).

* Roller pumps (Which pumps blood back into circulation.

There are a types of oxygenadors :

* mMembrane oxygenator (preferred).

* Bubble oxygenator (not used).

Heparin 300 - 400 microgram/kg is required to prevent blood
$rom clotting,

monitor the activity of heparin using Activated Clotting Time
(ACT). heep the volues around 300s.

ACT value in normal person = 130s.

Anaesthesia * v4.0 * Marrow 6.0 « 2022
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mijocardiod pro’cec’cion : Part - 1
Cold cardiop\es'\c solution con&odnins h‘\gh levels of K" is given
to arrest heart in diastole. H}jpo’chermia reduces basal
m&abolmméfwmdm&mi 'Eji&Ebse to keep the heart
vioble.

Rheumatic heart disease :

mitral Stenosis (MS)/ Rortic Stenosis (AS)

Fixed output condition. Low volumes in left ventricle.

&oal : To prevent tachycardia/ hypotension (as they further
decrease LV diastolic Rlling).

Spinal anaesthesia is contraindicated as it brings about
drastic h5po’cens

gpidural anaesthesia. can be given os it slowly and mildly
reduces Bf giving time for adjustment to the body,

In general anaesthesia, avoid sympathomimetics (ketamine),
do gentle largnsosco% q intubadion to prevent pain §
subsequent tachycardia. and hypovolemio.

Induction agent : gtomidate, muscle relaxants : Vecuronium,
Isoflurane = Sevoflurane can be gjiven.

mitral Regurgitation (MR) /Rortic Requrgitation (ARD :

Goal : Avoid bradacardiak\ducing agents as it increases
requrgitant $raction. &9, Beta blockers.

Spinal anaesthesia is indicoted as vasodilatadion can improve
LV outSlow to systemic circulodion.

For general anaesthesia. : Atropine, Pancuronium can be used,
Congenital heart diseases

In right to left shunts, agent of choice is ketamine.

Left to right shunts : Thiopentone and PropoS!ol con be used.
Avoid ketamine.

N.O should be avoided in all heart diseases as it increases
pulmomr5 voscular resistance.

Active space
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Anaesthesia for neurosurgeries 00:32:12

§oal : Avoid increase in ICP

CPP = MAP - ICP.

CPP : Cerebral Perfusion Pressure;

MAP : Mean Arterial Pressure; ICP @ Intra. Cranial Pressure.
As increase in ICP can reduce cerebral blood Slow.

No sedative premedications should be used, as they lead
to slight resPira‘corB depression. CO, retention even in mild
amounts lead 1o increase in ICR.

ASA standard monitoring along with Wv/1BF monitoring,
Preferred induction agent : Thiopentone sodium due to its
anti - epileptic property and moaximal reduction ot ICP.

All inhalational agents increase ICP b5 increasing cerebral
blood flow. This is counteracted by manually increasing RR
(with the help of ventilodor) which causes CO, washout
’chereb5 reducing the rise in ICP due to inhalotional agents.
Maintain €tCO, values ot 30 - 33 mMHg,

muscle reloxonts :
Avoid Succin}jlchohne as it increases ICP. use cardiostable
muscle reloxants like vecuronium.

posterior 0550 Surgeries o cood
Patient is operated in sitting position for adequate exposure.
Cons:
* Prone for venous air embolism (seen in surgeries above
level of heard.
Concept : Heart is taken as level O.
Below the level of heart : Higher pressure.
Above the level of heart : Lower pressure.
So, when o vessel is cut, air gets sucked in from the
otmosphere leading to mechanical obstruction of the
heart, increasing the chances of forming air emboli
* Maeroglossia due to edema. from compression of the
tongue by the mouth.
* Increased chances of nerve injuries (cervical spine
instability, nerve compression in the elbows).

eoeds eAOY
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Presentation of venous air embolism (VAE) :
Sudden hypotension, increased airway resistance, initial
tachycardia. folorend dagduacdgeacdios fusnen hypoxic).

To detect vAe :

gcho > carotid doppler > M pdmomrg arterial pressure >
sudden ¥ &tCO, > VCO > NeVP > eCq (right heart strain pot-
fern) > Windmill type of murmur on stethoscope.
Suddendropo?&’tcoadurmsswgerg is due 10 & couses :

* Disconnection of €T tube. - '

* Venous air embolism.

Management

\wnediod:elg stop surgery ond close the operading area.
Place patient in head down position and try %o aspirote the
air bubble ’d'\mush central venous line.

Head injury :

Rule out cervical spine '\qurg.

use manual inline stabilization to secure the odruuaﬂ.

In basal skull fractures, do not use nasopharyngeal airway/
nasal intubadion.

Anaesthesia for hepatic diseases 00:47:00

Goal : To maintain normal per?us'\on of liver.

Pre operative consideradions :

. C,oasulopa:th5 * Regional anaesthesia is
contraindicated,

* encephalopothy : Delayed recovery, thus requires
ICU care. :

* Variceal bleeding : Risk of aspiration present.

~* Portal hgpertension, Ascites, joundice : Hﬂperdgnam'\c

cireulotion/ hypotension.

* Rule out hepato renal/ pulmonary syndrome.
ASA monitoring along with CVP monitoring and transfuse Suids
: accordinslg.
Induction agent of choice : Propotol in incremental doses.
inhalational agents : Avoid Halothane.

Anaesthesia * v4.0 - Marrow 6.0 * 2022
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Preferred : Isoflurane.
Desflurane (best).

muscle relaxants : Cis atracurium / Atracurium.

Anaesthesia for renal diseases 00:52:18

Goal : To avoid hgpoper?—usion of renal system.

Pre op concerns
* Volume overload : Can predispose to pulmonarﬂ edemo.
* Diabetes mellitus.
’ Hﬂpertensm.
* Anaemia (site of erythropoietin production).
¢ H}jpeﬂﬁalem'ta. .
* metabolic acidosis.

* Uremia/ uremic encephalopathy,

ASA monitoring along with CVP monitoring.
Note the time since last dialysis. Heparin - free dialysis
should be done before surgery,
Assess for volume depletion after dialysis.

Induction agent of choice : Propotol.

kumarankl d|a1@gma|I com

Inhalational
Avoid Sevoﬁ\umne, as it produces compound A with soda. lime
which is nephrotoxic. But can be used for short duration ok
9ood O, flow rates in less concentration.
Avoid halothane.
Preferred : IsoSlurane/ DesSurane.
muscle reloxants : Cis akracurium/ Atracurium.
gliminated by HofSman's degradation which is non enzymatic/
non organ dependent clearance.

Urolosical Surseries :

Fluid overload due 1o excess fluid used in irrigadion.

In Transurethral Resection of Prostate (TURFE) syndrome,
&lycine (§ MannitoD was used as irrigating fluid which caused
Sluid overload and temporary blindness/ visual disturbonces.
Now normal saline is used along with bipolar coutery

At No” levels < 1a0meqg/L ¢ Patient becomes irritable, confused,

eoeds eApoy
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develops chest pain and ventricular arrg’chm'\as. Part - 1
Fluid overlood causes hyponatremio.
Treatment of hyponatremia :
I*line : Remove excess water by Furosemide.
Followed by slow infusion of NaHCO, ot 0S - | mea/hour in
case<ﬁ1an1ﬁhnﬂas
Rapid correction leads to central pontine myelinolysis.
Regjonal anaesthesia. in the form of spinal subarachnoid block
is preferred.

Avoid hWrmia in e\derl5 po.’c'\en’(s which can occur due to
excess Sluids.

60c6b3eeaa8dedOede7e5ea7
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ANAESTHESIA FOR COEXISTING

DISEASES : PART - 2

Anaesthesia in blood disorders 00:00:16

Anemia. : Acceptable Hb for elective surgery is 8 gm.
Thrombocytopenia. : Minimum plotelets required for
performing surgery is 1,00,000/m.

In bleeding disorders like, haemophilia. ete., regional
anaesthesia is contraindicoted,

In sickle cell anaemia. : Intra. Venous Regjional Anaesthesio
(vRA/ Biers block is contraindicoted.

Tourniquet usage is contraindicated (increases sickling).

Anaesthesia in respiratory system diseases 00:02:03

In obstructive diseases like COPD/ asthma, regional
anaesthesia is preferred,
Agent of choice in potient who is actively wheezing :

* tlective surgery Cancel surgery.

* &mergency surgery retoamine.
N,O is avoided as bullae/ blebs in the lungs might enlarge
0nd RIS SAHHERURAZABREO X
N.O has 33 times more, rapid difSusion capocity,
Inholation agent of choice for asthma :
sevoSlurane > Halothane (moximum bronchodilatior.
Inhaladion agent to be avoided : Isoflurane/ DesSurane.

In restrictive diseases, patient can develop cor-pulmonale.

ad - echo should be done to rule out Pulmonary Arterial
Hypertension (PAD.

In Kyphosis/scoliosis, PFT should be done to rule out
pulmonary distress. These patients may require mechanical
ventilation in post-op period.

In cases of upper respiratory tract infections, surgery should
be postponed 4 - b weeks.
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Anaesthesia in neuromuscular diseases 00:06:52 Part - 2

msasthenia gravis :
Regional anaesthesia is preferred as it is :

* Resistant to Depolarising MR.

* Sensitive 10 NDMR.
mnemonic : RD NS (Radio Diagnosis No Seat)
Neuromuscular monitoring required,
Pgridosﬁsmine should be continued in the peri-operative
period. '
Short acting agents should be used o avoid residual action.
muscle relaxants : Rocuronium + Sugammadex have o. better
reaovebdqetiidedOede7e5ea’

Lambert eoton sgndrome :

Sensitive 1o both depo\arizing MR and NDMR.

mMuscular d5§r09h5 :

Avoid Succinyleholine (kriggers malignant h5perkhemh).
use NDMR or regionod anoesthesio.

Anaesthesia in endocrine disorders 00:12:10

Diabetes mellitus :
oal : Maintain sugar levels between 130 - 300 ms/cll.

Pre - op concerns :

Skip oral h}jpoglgcaemic agents like SELT - a inhibitors a4
hours prior to surgery as it couses euglgcemic ketoacidosis.
Long acting insulin dosage adjustment should be done.
There are chances of difficult intubadion in patients with long
standing diabetes having positive prayer sign (cervival spine
immobility).

Rule out diabetes reloted problems like nephropaﬂwa,
retinopothy, autonomic dysfunction (anaesthesio. may couse
extreme hypotension/gastroparesis/ aspiratior.

Diobetic nephropakhg * Use agents that are not cleared via

- venous drainage (Atracurium).,

moni’torms :

Monitor §RBS every 30 mins when under GA and maintain

Active space
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’carge‘c levels using short acﬁng regular insulin

(peak onset : Iominutes, duration of action : 30-40 minutes).
Anaesthesia plan

Always rule out/ document diabetic neuropath5 before giving
regional anaesthesia as patient might odreadg have tingling %
numbness.

Thgroid disorders :

Large ’chgroid swellings including retrosternal goitre moy
cause airway obstruction/ditSicutt airwoy,

In all elective procedures, make the potient euthyroid before

kuﬂ%ﬁﬂﬁhdiﬂ@g mail.com

Hsper’chgrotdnsm
Thiopentone sodium is pre?erred in emergency surgeries

(prevents peripheral conversion of T, to T ). Thyroid storm
typically happens during thyroid surgeries. Presents as
sudden unexplained tachycardio, hypertension and
h}jper’d'\ermia.

H}jpo{hgroidtsm :

Induction agent of choice : etamine in emergency surgeries.
I¥ potient develops myxoedema. coma, insert a ryle’s tube
ond deliver crushed thﬂroxine tablets in post - operodive
period. ICU care is needed,

Anaesthesia in bariatric surgeries 00:21:03

Pre op concerns in obese patients (difSicult to secure IV line) :
. nger’cens'\on.
* Diobetes mellitus.
* Obstructive sleep apnoea. syndrome (very sensitive
to any sedatives).
* Ischemic heart diseases.
Rule out PAH, RVF b5 an echo.
Difficult airway management as they have a short; bull neck.
During intubodion, keep patient in RAMP position.
Longer needles required for spinal blocks.
Regional anaesthesia. also becomes ditficult.
Induction agents of choice : Propofol (short acting drugs as

Anaesthesia * v4.0 *+ Marrow 6.0 + 2022
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they have quicker recovery profile). Doses based on ideal Part - 2
bodB weight.
Inhalodional agents : Desflurane.
Post-op care : Patient might require CPAP/ BiPAP/ .
0, supplementadtion. 60c6b3eeaa8dedOede7e5ea7
Day care procedures should be done care¥ul\5.

Obstetric anaesthesia 00:26:17

Coeserean section :

Preferred : Regional anaesthesia. (spinal anaesthesio).

General anaesthesia is avoided as it :
* Attects fetus § can cause respiratory depression.
» Ditficult airway as there is breast engorgement.
* Prone for aspiration.

General anaesthesia

Done in emergencies like fetal distress, bleeding, cord

prolopse.

Rapid sequence intubation (Sellick’s manouevre) should be

done.

Anoesthetic agents of choice in PIH :

. mild : Spinal anaesthesia.

3. mModerate : Combined spinal - epidural/ epidurol
onoesthesio

3. Severe (eclamptic fits/ HELLP syndrome) : GA.

Labour analgesia. :

F\usmen’c power bﬂ minimizing pain.

Previously : Hypnosis, meditation, entonox (S0% O_ + SO% N.O).
Best : Lumbayr epidurol anaesthesio.

Administer ot 3 em of cervical dilation, along with adequate
bearing down efSorts.

Level of anaesthesia :
I stage: Tl T, (as pain d/t cervical dilation § eftacemend.
a™ stage: S - S, (baby's head ot perineum/ episiotomy)

Active space

" For manual removal of placenta. : iInhalation agents
(olso couse uterine relaxakion).
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Halothane has maximum smooth muscle reloxant proper’rg.
Sevollurane is pre?—erreoL NTG can also be used.,

158 Subspeciality

Anaesthesia for ocular surgeries 00:38:42

Goal : To maintain |0P.

Regjonal anaesthesio is preferred, most commonly peribulbor
block. Needle introduced into orbital cavity in parallel and LA
injected.

earlier retrobulbar block used 1o be performed, now

avoided as it causes optic nerve injury/ hemorrhage as
needle is directed above. Dosage of LA should be monitored.

Oculo - cardiac reflex : :
Trigemino - vagod reflex thot couses bmdgcardia when
rectus (medial) muscles are held,
Can be seen during squint surgeries.
manasemen’c :
I step : Stop suraeru.

od P OP . 3 J 60c6b3eeaa8dedOede7e5ea7
a step : n’«op\ne.
In some retinal Surgeries SFQ iS '\Q',ec’ced. Mao use should be

avoided ot thot time (increases gas bubble size).

Anaesthesia in ENT surgeries 00:42:42

Sharing of airway can lead to accidental cireuit
disconnections.
In adenotonsillectomy, RAE (precurved T tube) is preferred.
monitor patients & - 8 hours post
operodively for bleeds.
In enlarged adenoids, nasal intubation cannot be done.
LAsER (Light Amplification by Stimuloted emission of
Radiation).
* Prone for fire accidents
because of presence of O,
* Can e €T, 0 LASER
resistant tubes to be used,
These are covered in silicone/

eoeds eAlOY

aluminium wrop.
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* a cubss are present. Part - 2
* Cufs should be flled with normal saline mixed with small
amounts of methylene blue to detect leak during fire.

Airway fire : Blow torch Kind of fire
is Visible.
Management : Remove the ETT imnediodcelg % use manual

compressions. kumarankitindjal@gmail.com
Stop administering all gases it fire accident is elsewhere in '

the body, '

Usually, LASER surgeries done under jet ventilation to avoid

oirwoy fire accidents.

Anaesthesia in pediatric surgery I 00:51:35

D'\?—%iw}tﬂ in IV line insertion. Thus apply EMLA cream

(@.5% Lignocaine + a.5% Prilocaine) to make the surface numb.
Another concem in children is bradgcardm as cardiac output
is rate dependent.

Children have low FRC, that can cause hﬂpoxia leading to
bmdacardia.

&R preferred mostly as children would be less compliant to LA.
Inhalation induction preferred : Sevoliurane > Holothane.
1§ inhalodional induction is not possible, use Ketamine
'n’crmswlarg or ‘m’cravenouslﬂ.

Narrowest part of airway in children : Subglottic region.
Narrowest part of airway in adults : Glottic region

micro cufSed ETT > uncutSed is used.

Cuffed ETT causes pressure necrosis.

magjis airway : Straight blade is used to pass the €TT.
Regjonal anaesthesio. can be used for post - op pain

wnnagement

Anaesthesia in orthopaedic surgeries 00:56:48

Preferred : Regional anaesthesio.

Rule out $at embolism.

" Tourniquet should be tied at a pressure moximum of 3 fimes
of S8r.

Tourniquet deSlation should be done slowly and carefully,

Active space
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Anaesthesia in laparoscopic surgeries 00:58:16

Preferred gas for surgeries : CO,.

Avoid NLO as it has 33 times rapid difSusion capacity,
Prneumoperitoneum —* Increase in intra. - abdominal
pressure => Increase in 35stemic vascular resistance —>
Decreased preload —> Decreased afterioad.

As podient is in Trendelenburg position, increased chances of
v/Q mismadeh or basal atelectosis.

In cases with raised ICP, laparoseopic surgeries (use Co) are
contraindicoted, —

Anaesthesia. in remote location/ ofSice based anaesthesia :
Similar 1o dag care anoesthesio.

Done in unconventional places like MRI or X - roy rooms.

60°6b3e¢338ded°e¢871§‘?§.7edures like endoscopy, colonoscopy,

eoeds Ay

Short ac’nng agen’cs used.
Should be pre%lerrablﬂ done with monitored anaesthesia. care.
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MALIGNANT HYPERTHERMIA

Clinical case scenario

00:02:44

“URIG SRR LR REEK I uith RTR and was scheduled Sor
emergency surgery, Information obtained $rom family
members indicated an otherwise healthy person, except for
allergy to Penicillin. In the OT after induction of anaesthesio.
patient became progressively tachyeardic ¢ 10 bpm) and
feverish (02°F) with raising end tidal CO, 40 kb Mmm Hg and
started having ventricular arr}j’chnias.

Diagnosis : Malignant h}jper&henn‘\a.

Ruling out other di¥erentiol cliasnoses :

Symptoms and signs Ditferential diagnosis
nl\ersic ‘o Penicillin. Anaphg!oo(us : ust have
increased heart rote,
decreased &P, increased
ajrwag resistance.

Tad'\}jcardia. magbe due to induction bﬂ
ketomine) h}jpovolem'\a,
hyperthyroidism, pain, fever
with sepsis.

High blood pressure. Moy be a known case of
hypertension; pain, ketamine.

H‘gh bodg temperoture. | Sepsis.

Raised end tidal co, \ncompe’cer* insPimtovB valve
on Boyle’s machine, exnausted
soda. lime - speci%c {0 MH.

ventricular arrhg’chmias. sPeci%c o MH.

Anaesthesia * v4.0 + Marrow 6.0 * 2022
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Introduction 00:10:24

Rare disease. Incidence is |: 10,000 1o | ¢ 3S,000.

etiology § risk factors :

* Famiy h/o malignant hyperthermia.

* Any patient receiving Succinylcholine (depolarizing
neuromuscular relaxant) and/or halogenated voladile
anaesthetic (Halothane, 1sofiurane). Incidence less with
Desflurane and SevoSlurane.

* W0 any newromuseular disorder like puchenne’s
muscular dﬂstrophg, mgo*onia dgstroph\ca.

* Patients who develop masseter spasm (jaws of stee)
ofter administrotion of succinylcholine.

AN

Without rick factors §no | With risk Sactors/ other
odditional symptoms symptoms of MH

mMostly due to inadequate Consider MH.

dose of succinylcholine. Stop all anaesthetic agents
Slowly increase the dose of | immediately and start mH
&AQOMS‘C"\O“HQ and try to | protocol.

intubote the patient.

In Indio, if there is suspicion of MM, protocol for malignant
h}jper{hermia is instituted '\mmedio&elg because of the hish
mortality rate (O - 10 ).

eoeds eAlOY
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Pothophysiology of malignant hyperthermia. :

rtl ine receptor mutation

(RuR1 chromosome 19 § 1D
\ ’
4 ¢ N\
uninhibited release of calcium
Lions from sarcoplasmic reticulum
J

annodine receptors in the

|y sarcoplasmic reticulum (S@)
control the releasegdalfdsvnag8dedOede7e5ea7
ions from the SR. '

(Sustained muscle contracture }—> masseter spasm (jaws of

T , stee) : I* presenting symptom.
4 p
::rfeased uptake ;:S*U?TP 1 L5 Ropidrisein body
% eased metabo y temperature.
3 y 3
more uptake of oxygen and
| producton of o, J—> Increased etCO, levels
( . emand and
metabolic and respiratory w_) lncreased 9 ] .
e inadequote O_ supply : Lactic
- — acidosis.
Pathophysiology 00:18:21

Complications of excessive muscle contractions contractions.

|

0
ngermlem'\a.
nrm}j’d'\mias.
ventriculoar
fbrilation.

T

m}joglobimria.
m503|ob1n precip'&o&es
in renal tubules.

Renal failure
(in post - op period).
v}

morbidity or
mor’cali’qj.
’ 8
Clinical presentation 00:23:29 g
g
<

* Sudden unexplained tachycardia.
. Tachgarrhﬁﬁvnns in 2C5,

* Increosed blood pressure.

. Su)eating.

Anaesthesia *
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Increased bod!j temperature.

Raised end tidal CO, levels.

* exhausted soda. lime (d/t increased production of €O ).
- mgog\obinuria.

* Severe muscle ris'\d'rt}j.

Treoatment :
. Stop administering all anoesthetic agents.
a. aive 100% oxygen.
3. Inj. Dantrolene sodium (hydantoin derivative thot
reduces calcium release $rom sarcoplasmic reticulum).

60cRaecnasdeifedliegerliited in distiled water (since it

has very high pH > 9.
ventricular arrhythmias (VF) due to hyperkalemia. :
Defbrillation/ shock,
HﬂperKalem'\a=
(o) 10% Calcium gluconate 10 mi slowly over 10 min
(rule 0% 10) : Antagonizes K" action on cardiac muscle.
() Salbutamol nebulization or } S el AR
Insulin infusion with glucose.
() 1" binding sachets/ resins taken orally, takes a - 3
c\aﬂs to bind to the excess potassium and excreted via
feces.

Symptomatic management 00:30:06

High body temperature : Cool iv Sluids.

Acidosis : Administer Sodium bicarbonate.

monitor urine output becouse the mgoslobm that accumulates in
the renal tubules causes ocClusion. Ty 1o alkalinize the urine and
extract it. ¥ it fails, diolysis.

he5 poin’cs :

Tr'\sgerins agents : Inhalational anaesthetic agents +
anlchohne.

Conclusions about malignant hyperthermia were derived from
porcine (pige) stress models.

In patients with positive ?am‘\h:j history :

muscle biopsg : Subject sample to invitro halothane contracture
testing or iv cofteine testing.
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Regional anaesthesia. is preferred for these potients.
Maintain mild hypothermia. since rise in bodg/ Yoom
’cemperod-ure sometimes ’crisgered mMH.

\$ symptoms present during surgery, abandon surgery
immediately, shift to critical care unit, continue Dantrolene
sodium infusion, as it can occur in post — op period and serial
monitoring of urine output, ABGS and other investigations to
be dore to prevent M.

kumarankitindial@gmail.com

Anaesthesia - v4.0 - Marrow 6.0 - 2022

273 Maligna
Hyperth

Active space

Leave Feedba



I TTEISREREN
166 Subspeciality 24

Management Leave Feedba

DAY CARE ANAESTHESIA

SAMBA (Society For Ambulatory medicine and Anaesthesio)
stotes the guidelines for daycare setup, its maintenance,
patient selection and d\scharge eriterio.

Biggest advantage of doy care anoesthesia. is decrease in
hospital bases/nosocomial infections.

Day care surgery/ambulatory anaesthesia 00:03:16

Definition : \
Patient gets operated § discharged on same day (<a4 hours).
Procedures :
) Pre\f\OuSl}j, m5 surger5 <3hr$'60c b3eeaa8dedPede7e5ea7
* Surgeries not associated with post-0p surg
complications.
examples : Hernia, hydrocele, fbroadenoma. of breast,
laparoscopic cho\ec}jstec’comg ete.
Patient selection :
* ASA grade I/l patients.
* Some ASA grade I\l patients.
* Age < SO weeks, SO years are prone for complications.
4S0 weeks : Risk for post op apnea.
* Patient should be accompanied by responsible attender.
* Obstructive sleep apnoea : Relative contraindication as
they are sensitive to sedatives/narcotics.
Risk for respirofory obstruction in the post-op period,
Anaesthesia factors :
Guidelines for reqular surgery are to be followed for the
following components without any compromise :
* Pre-anoesthesia check up (PAC).
* Fasting * -8 hours for solids in adults.
In children : & hours for clear liquids.
4 hours for semisolids.
b hours for solids.

eoeds 8AOY
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. mon‘\korins.

Premedication

) Newer 82D : Remimazolam

Short acting benzodiazepines (midazolam +o
release anxnekg .

(metobolised by ester based hgdmlfjsis).

mon‘ttorins

No compromise. All ASA standards will be
applied.

General anaesthesia . 00:12:24

Induction aser*s

Propotol

Opioids

Short acting opioids : Remifentanyl/Fentanyl.
All opioids are respiratory depressants, hence
short acting opioids are preferred.

Inhalational asen&s

SevoSlurane : 8/ ratio = 046, preferred for
doy care anaesthesia.

Though desflurane has quick onset and quick
recovery, it is a. potent irritant § has increased
risk of bronchospasm and laryngospasm.

muscle reloxants

Short acting muscle relaxants : Mivacurium
Mixture of Rocuronium + Sugamadex = better
recovery profile than mivacurium. Sugamadex
binds cWa}entB to the drug and is excreted in
urine.
FGOREbBeRsRBJLeABAER3 s ugomadex) >

mivacurium > Cisatracurium > Atroacurium.

nirwo.5 mamsemen’c

No contraindication for endotracheal
Intubadion ETD.

But 40 - 45% of intubated patients complain of
sore throat. Hence LA is preferred especially
Proseal LMA,

Q. Choose the muscle relaxant of choice in daycare

anaesthesia.

o) Rocuronium
b) mivacurium
¢) Atracurium
d) vecuronium

o) Rocuronium + Sugamadex
b) mivacurium
©) Vecuronium
d Pancuronium

Anaesthesia * v4.0 «+ Marrow 6.0 + 2022
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00:21:10

* Chlorprocaine : Preferred drug (short onset of action).

* Spinal anaesthesia can be given. |

+ Selective spinal anaesthesia. : Low dose of local
anaesthesio
is used to block a. certain regjon.
€9 D Inorder o give sacral block for haemorrhoidal
surgery, the patient is made to sit and low dose of
anaesthetic is given. The drug will settle down and
blocks the sacral region alone.

Q) reep the patient in right lateral position after giving

hgperbaric dms to anaesthetise the right |93 for

surgery,
. Ep'\duml anoesthesio. can be given.

gpidural analgesia. Vio. cotheter can be used for post op

pain manasemen’c.
Hence, the attenders should be trained to use the

epiduml cotheter so thot {hea are more r&sponsible in

handl'\ng.
* Al blocks can be 3'Nen.

Discharge eriterio/modified Aldrete Scoring *

Activity

Able o move 4 extremities a
a extremities |
None kumarankitindia1 @gmaibcom
Respiration

ereathe deeply and freely cough a
pyspneic/ limited breathing |
Apnoea. 0o
Circulodion

&P +/- 30% of preanesthetic level a
30-49% |
2S0% (0]
Consciousness

Ful\5 awake a

Anaesthesia * v4.0 * Marrow 6.0 » 2022
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Arcusable |
Not responding 0
Oxygenadion
>9a% soturotion a

Needs 0a Supplemen’(o&‘\on o maintain |
>90%

£90% 0O

The patient is kept in earlg recovery post operative ward,
The scoring is done I-a hours following the procedure.

Step down it score > 9.

In step down :

The patient is allowed 1o sit comfortably, have o sip of
water, walk and use the washroom., Clothing is changed and
the patient is the prepared for discharge.

PADSS - Post Anaesthesia Discharse Scoring $5stem :
Alert, stable hemodynamically, minimal pain, mild nausea/
vomiting, walk without dizziness, no unexpected bleeding,
accompanied b3 responsible ottender.

Voiding is not manda&or}j.

Post tonsillectomy : -8 hours of observation (increased
chances of b‘eeding).

most common cause for re-admission after doy care
surgery Sursical complicadions.
most common side effects o& %’gﬁgaﬁ a9 4e7§f ga’
* drowsiness (LO%).
* Post op sore throok (4S-SO%).
* Dizziness (30-20%).

Most common cause of delay in discharge of patient : Post-
op nausea/vomiting (%) > Pain.

In patients who are not premedicated, incidence of post-op
nausea/ vomiting is 30%.

Active space
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AIRWAY MANAGEMENT

Functional anatomy of airways 00:05:29

The odrwag is divided into the upper and lower par’cs ;

upper airwoys *
Nasal CAV'!'\B :
The medial wall is&‘-ormedbg'cheulasalsep’mm
. nn{'eriorlg : cwhlaae. .
o Pos'ceriorl5 : vomer and ethmoid bones.
The lateral wall : Has turbinodes.
Ro0% : Cribriform plate (vascula).
The preferred route for instrumentation : Between the
inferior turbinate and the Sloor of the nasal cavity o avoid
injury to other vascular areas).
* Look for septal deviation.

60c6b3eeaa8dedOede7e5ea7
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Phargnx : uscular tube.

Parts of pharynx : Nasopharynx, oropharynx, lar3n30phar5nx.
* Nasopharynx : Contains adenoids.

. velopha.rgnx Commonest site of collapse —>obstruction.
. Orophw3m= Hos tonsils.

Nasal cayity —
Nasopharynx =

Orop\'nrgnx
Laryngophary

60c6b3eeaa8ded0e4e7e5e7
Phargrgeal muscle tone is maintained in awake conditions.
In unconscious conditions, the muscle tone is reduced leading
o dynamic obstruction.
This can be relieved in the left loteral position.

Oral cavity :

Examining the oral cavity :

Temporomandibular_joint /TMJ function :

Slight mouth opening (rotary movement ok join® : Rotational

component.
Jaw thrust manoceuwre : SIiding component is involved

(wide mouth open'\ns).

Anaesthesia « v4.0 *+ Marrow 6.0 « 2022
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Tonsue :

most common coause of airway obstruction in an unconscious
patient : Tonque ¥od\in9 bock with d5nam'\c obstruction of

phargx.
Jow thrust (used in Triple manceuwre) helps to keep the

konsue ooy,

sockets b

mglohgoid :

muscle below the ’congue.
Separotes Subl'msuod space from submental space.

Any infection here can reduce the compliance of the space
moking intubadion difSicult. g ! Ludwig’s angina.

by ?.

L,aransophargnx :

i contains ¢ 3 paired carﬁlases.
. nrg’cenoid car’dlases
* Comiculate carﬁlag%.
o cuneiform Cartiages.

Anaesthesia * v4.0 - Marrow 6.0 + 2022
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epiglottis
6°d5 of hgoid bone Thgrohgoid membrane
Thyroid cartioge -
Largnseal prominence
Criwhgmid lisamen& 2 ¢
Cricotracheal |igamenk arcokd carhlage
b Tracheal wﬁhses
Anterior view
eodg of h:joud bone

L rmrud membrone

vocal fokkumarankitindial@gmail.com

Qish't lakeral view

3 unpaired cartilages :
* epigotts.
. Thgroid cartilage.
* Cricoid cartiage : C shaped cartilage.

Semi circular car&ilaae : encircles the oun»ag comple’ce|5.

Trochea.

gifurcates into right and left bronchi

F\spirod:ed material goes immed‘\od:elg to the righ'k bronchus
(wide and directly leading $rom the tracheo).

Airway examination 00:17:46

History : Ask for the previous history of surgeries/ difficult
intubaodion.
Look $or predictors :

* Syndromic bobies (Down syndrome, Pierre Robinson

syndrome, Klippel Feil syndrome, Tumer syndrome).

. Presnanc5.

* Bums.

* Large so'mre.

Active space
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Pierre Robinson Sgndrome Aurns in neck Large So'rtre

Predictors of ditficult intubation.
mnemonic : OBESE.

Obes‘\{g.

&earded.

edentulous (No teeth.
Snorers.

Elderlg.

Predictors of difficult laryngoscopy :
. Lons upper incisors.
. \nabili’qj %o protrude the lower jow.
* Small mouth opening
* mallampodti 3 or 4.
* High arched palate.
* Short {'hijromen&od distance.
* Short thick neck.
* Limited cervical spine mobility,

Predictors of difficult mask ventilation :
* Obstructive sleep apnea. or history of snoring,
* Age older than SS years.
* mMale Sender.
* Body mass index of 20 kg/m? or greater.
mallampodi classification I or V.

Sen o bear
Frese ce68?:6b3eeaa%'ded0e4e7e5ea7
edentulous.

eoeds eAOY
L J
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Bedside tests 00:22:04

™™ function

mMouth opening : Finger breadth
technigue. '

(&00d TM function : > 3 fingers
between incisors).

Look for dentition : Loose teeth,
removoble dentures. kumarankitindial@gmail.com
Chronic tobacCo chewing results in

submucosal flbrosis. Resulting in restricted mouth opening,

mallampadi Seoring *
For assessment of d\?—‘}icu}’cg in Intubadion.

Grode |
* Foucial pillars § soft palote
are seen.
* The uwla is seen hansins
?reelﬂ.
arode |\
* The tip of the uwula is not
seen.
Grade \\\ :
* Half of uvula is not seen
&rade IV : Sampson § Yong,
* Only the hard palate is seen.
* The uwila is not seen.
Grode O
* gpiglottis is also visible.

arade I\, IV § 0 hove difSicult intubadion.

Atlanto occipital movement :
An imaginary line $rom upper
incisors with mouth wide open
and another imaginary line bﬂ
asking the patient to extend
neck ¥ul\3.

Anaesthesia * v4.0 *+ Marrow 6.0 « 2022
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Management
Normal mobility ¢ I5"+0 35’
Angle made by Sorehead : > 80° (Brom extreme Slexion to
extension). ,
< 15" Neck mobility restricted. (2.9, Ankylosing spondylitis)

Thgro mental distance :

Tip of the thyroid cartilage to the tip of the chin (mentum.
Normal ¢ > .S ecm.

Difficult intubadion : < 6 em.

Stemo mental distance :
Tip of the sternum to the tip of the chin (menturm.
Normal @ 1a.S - 13 cm.

mandibular pro’crusion test:

Also known as the upper \'\p bite test.
Lower jow : I£ the vermilion border of the upper lip can

be touched, it indicates good protrusion.
CT scan, MRI and ultrasound can also be used.

Other scoring sgs*cems to assess d'\ﬁicuk}j intubadion :

wilson score €l - Wéeaaaédeddeﬁem
index col\eagues
weighk. mouth open'mg. emi.
Head and neck mPs, mMouth opening.
movement. Thgromen‘tal. Thgromenkod.
§ Jaw movement. Neck movement. P,
%’ Receding mandible. | Prognathism. Receding mandisle.
y Buck teeth. weght
History of DI

Anaesthesia * v4.0 * Marrow 6.0 « 2022
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Steps of intubation 00:33:14

Pre oxfjgenoddon :

The patient is administered 100% 0,For 3 minutes with
anatomical face mask (before elective intubotion.

In case of emergency § breaths of vital capocity,
extends the apnea. time for up 1o 10 minutes.

In an emergency : 8 vital capac\’g breaths.

In a dire emergency : 4 vital capacfhj breaths.

a. Induction asen’cs.
3. Mmuscle reloxonts.
4, pttenuadion of response.

Sequence of intubadion :
l. Pre oxgseno&ion.
3. Visualization of vocal cords.
4. Insertion of endotracheal tube.
S. Remove the largngoscope.
6. inflate the cufs.
7. Checking,

Prerequisites for iﬁ‘h“b"d‘;‘oﬂj:marankitindia1@gmail.com

Trained assistant.

working \argnsoscopes with a blades.
23 sizes of endotracheal tubes.
Introducers (stylets/ bougjies).

Oral and nasal Qirows.

Reliable suction equipment.

Modifications in intubation 00:40:13

In normal intubadion “Snw&ins of MoYMIng air”,
Flexion ot lower cervical spine.
gxtension ot atlonto owipitaljoink.

Suspec’ced cervical spine injury : manual in line stabilization.
Hard, collar/Philadelphia. collar : To restrict neck movement.

Anaesthesia * v4.0 « Marrow 6.0 « 2022
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mManual in line stabilization

mMinimal
immobilization

Immobilization in 20° : Supine position Complete
without cervical collar immobilization

gmergency intubation/ Rapid Sequence Intubation RSD : The
muscle reloxont of choice is Suecinylcholine.

In patients who just had $ood,
%o prevent aspiration.

Selick's manceuvre :
Application of ericoid pressure
and compression of the
oesophasus %o prevent
aspiration.

Pressure of about 30 N is applied,

During RS) / whenever there is a.chance of aspiration,
providing pre oxagenodcion/ positive pressure ventilation
increases the risk of aspiraion.

60c6b5009iBadRShE7e50a7
Here, positive pressure ventilation is provided gently
(with PIP < 30cmY.

Awake Intubadtion : Assisted bﬂ nerve bloeks.
Lignocaine 1o topicalize the airways.
. Gdossophaangeal nerve block given near Anterior pillar
of tongue
* Superior largngeod nerve block given near superior
comua. of thyroid.
* Trans largngeod injection given in between tracheal

rings.

eoeds 8AldY
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Fibreoptic Intubation :

After giving nerve blocks, a.
fbreoptic bronchoscope is
passed and visualized via o
monitor, then an eﬁdokracheal
tube is inserted,

Nasal intubation 00:54:04

Indications : Any surgeries on the tongue or oral cavity,
Contraindications : Fracture base of skull, large adenoids,
bleeding disorders.

Advantages : Well tolerated b}j patients.

Disadvantages : The procedure is difSicult to perform.

Obese podrien’cs * Ramp pos‘rhon

kumarankitindial @gmai‘l.com'

Qe’crograde intubadion :

A Suide wire is passed 'chmush the crico&hgroid membrane
ond comes out of the nose. endotracheal tube 15passedodon5
the gudde wire.

useful for dificult intubations like cancer patients.

Active space
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Guide / vocal cords

. C,rico’thgroid
wire b
Sz membrane

/

. _i
| Stenosis \/‘“\\.,.,///

ETT size 3

Trouma. Patients :

The Sollowing to be ruled out :
Cervical spine injury,
Tension pneumothorax : (Decompress immediotely).
* Decreased air entry on the afSected side.
* Tympanic note on percussion.
* Absent breath sounds.
Absolute contraindication for positive pressure ventilation :
Presence of Pneumothorox.

Signs of correct placement of endotracheal intubation :
Chest i% : Biloteral equol. 60c6b3eeaa8dedOede7e5ea7
mist formadion inside €T,

Bilateral equal air entry,

Capnography (BtCO) : Surest sign of intubadion.
Fibreoptic bronchoscope : Gives the exact locotion of €TT
(during one lung ventilotior).

Chest X roy,

Anaesthesia * v4.0 + Marrow 6.0 « 2022
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Failed intubation / Difficult airway 01:02:08

DAS ditficult intubadion guidelines

PlanA: Succeed
Facemask ventiation and '. aryngoscopy Tracheal h&ubatmj
tracheal intubation

d
(‘stop and think : )
Options (consider risks and
Plan @ ottic o succeed | benefto)
maintaining oaygenation : | | P dan:e J L. Wake the patient up.
5A0 aartion a Intubate trachea via
the SAD.
3. Proceed without
intubating the trachea.
4, T or
Failed SAD ventilation | cricothyroidotomy,
Plan C Final attempt ot face | Succeed ,
aco
Plan O
emergency fronk of necks | [ Cricothyroidotomy Fnally, kad\eosimg
occess

Temporary step.

nsasuiddin&szmaMo?dﬂicu}twmnﬂ

Awoake intubation
Airway approached by non Invasive airway access
invasive ventilation
j__wLnaanﬂ'a1@gmail.com
Succeed Fail

|

Consider %‘-eas'\bili’ca of
other op’dons

i}
Invasive mrwag

access

I
Cancel

Anaesthesia * v4.0 + Marrow 6.0 * 2022
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Management
Intubation after induction of general anesthesio.
Initial intubation od*kempts Initial intubodion a&-temp’cs
suscesstul unsuccessful
Consider :
1. Call for help
a. Return o spon’mnews
ventilotion
\[__ 3, Wake the patient
Face mask ventilation Face mask ventilation
adequote not adequote
‘ Consider attempt Supraslo&ic
airway (EY)
i Il
SEA adequate SEA not adequate
| not feasible
WV \L
Non emerge pakhwo.a
3 ncg _ gmergency Pat\"wm:’
Adequote ventilation, Inadequate ventilation,
unsuccessful intubation SuETese wiish
l I¥ both face mask l
Attemative 3 and S&A ventilation 3 call for help
approaches become inadequate j
to0 intubation
emergency
non invasive
\L l ojrwag ventilation
Successtul Faul ofter |
intubation  Multiple o l
60c6b3ecaasded0ede7dbt Successtul Fail
ventilation
J 11 )
5 Invasive Consider ¥easibil‘rt5 wake the
§ airway of other options patient
§ oaccess
A4 WV

emergency invasive
odrwmj access
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ANAESTHESIA EQUIPMENTS

Anatomical face mask 00:00:53

made of silicon rubber.

Non disposable.

Purpose : To provide pre—-ox%'eno&ior\

Available in size ranging $rom 00 to 4.

used while per?orrn‘mg triple manoceuvre.
(includes head filt, chin lift and jow thrusb.
Disadvantages : Increases dead space ventiladion.

Active space
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Dead space :

Increases Decreoses No efect

Pre - ox&gena’don. Intubation. morphine
Triple manoeuvre. Tmcheostomg.
Atropine/ Salbutamol to
asthmadtics.
mechanico.l\g ventilated
patient.

Trans nasal Ql;.p'\d Insuflation of ventilatony Expnanne

(THRIVE) provides 6O L of 0, /minute $or 3 minutes.
It is an effective method of pre-oxygenation.

Guedel’s airway 00:08:23

Also called orophar5r\3eal airwag.
Purpose : Prevents fall bock of tongue.

Has an opening which helps in suction.

\dentification of correct size :
Distance between tragus to angle of mouth or
Distance from angle of the mouth to ang\e of mandible.

eoeds eAOYy
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D'tsad\/an’coges :

Gog reflex.
Requires deeper planes of anaesthesio.

Nasopharyngeal airway ~ 00:11:18

Purpose : Prevents collapse of the velo pharynx.
Prevents fall back of tonque.
Ronge in size from bS - 85 mm,
Advantoge : Better tolerated than Guedel’s airwoy,
Contraindicadions *
* Base of skull fracture.
(dentified by the presence of raccoon/panda. eyes).

Active space
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. eleeding disorders.
* Large adenoids.

Laryngoscope 00:13:53

Purpose : Intubadion.

Procedure :

* Hold the laryngoscope in the left hand.
* Insertit romone comerot [N

mouth (righ’c).
* Push the korgue compte’celg ‘o
one side. plade
* Visualiz: iglottis.
i2e epugl iS Lot
* Li%* hand 4S awoy from
the pofient. Curved /macintosh blode
* use deltoid or triceps muscle
for |'\¥~Hn3.
* Visualize vocal cords and intubate.
a k}jpes of blades :
* Curved /macintosh blade.
. S’crocgh’c blade.

Straight blade.

S'tm.'\sh{' |ar5ngoscope : 60c6b3eeaa8dedOede7e5ea?7
Also called millers blade (childrer.

Procedure :
* Hold the Iarl.jngoscope in the left hand.
* Insert it from the center of the mouth.

eoeds eAOYy
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* Depress the ’congue.
* Visualize epiglottis : Include epiglottis § ¥t hand 4s° away
from the patient using triceps/deltoid,
&rade | &rade I

arade Il &rode vV
\/\——i’
e T TR
\/\.-‘
60c6b3eeaa8dedOede7e5ea7
Cormack lehane sooring.

Amount of glottic opening Visualized after doing laryngoscopy
Grode | Laryngeal aperture seen.

&rade & : Only posterior portion of laryngeal aperture seen.
&rade 3 : Only epiglottis seen.

Grode 4 ¢ No epiglottis seen.

Endotracheal tubes 00:21:38

a’ajpes=w¥-§ed/mu¥¥ed.

uncufSed €T tube
Purpose of cufs :
Prevents aspirodcion
of gostric contents,

g
&
2
g

cufSed €T tube

Anaesthesia * v4.0 « Marrow 6.0 « 2022



188 Airway
Management

kumarankijtindial@gmail.com

ooeds ARy

26

Leave Feedbaq

micro cuffed €T tube :
Recently introduced.
Previously uncufted tubes were preferred in children.
Narrowest portion of frachea :

* Adult : glottic opening,

* Children : Sub glottis (rachea. conical in shape).
As per lotest guidelines, micro cufted €T tubes are preferred
over uncufSed tubes in children (o avoid pressure necrosis).

S g

micro cufSed T tube (green) § conventional cufted tube

Moximum allowable pressure to inflofe cuds : < as em of H.O.
endotracheal tubes are available in size $rom a.S in preterm
babies 0 9 in adults (internal diameter).

Black line : Mark for directing the insertion.

An alternate opening called ‘Murphy’s eye’ present, in
addition to & openings in a. conventional endotracheal tube
(alternate lumen can be used even it main lumen is blocked).

Depending on the material used, endotracheal tubes can be
divided into *

* Red rubber €TT.

. Polgxfmgl chloride €TT.

Polg\nnal chloride €TT

Anaesthesia « v4.0 * Marrow 6.0 + 2022
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Red Rubber €TT

Depending on cuts, it is divided into
High-pressure low-volume cubs : Red rubber €T Tube
60c6b3eeaa8ded0e4e7e5e(g7as em of Hao)'

Complications : Pressure necrosis § Tracheal stenosis.
Low-pressure high-volume cu$s : PVC €T Tube.
PVC €T Tube :

Single use €T tube.

Less chances of tracheal mucosal injury,

Disadvantage : Chances of leakage of cufs.

Identification of size of ET tube 00:32:00

Preterm bab5 : S ) Term babg :30
Up to the age of I year : 35
* Age <b years = A/3 + 3T
* Age b years = A/4 + 45
(in children, use a. size less than the calculoted volue).
Length 0% endotracheal tube : /3 + 13
To get nasal intubadion length, odd. 3 cm o caleuloted value.
Reflex response to intubation/laryngoscopy is an attenuation
reponse.
Largnsoscopg/ intubadion are powerful sympathetic
stimulants.
* CVS: Increases heart rate and blood pressure.
* RS Increases respiratory rake (in spontaneous breathing).
* CAS : Increases intracranial pressure.
* Hormonal : Increases cotecholamine release.
* Pharmacological methods 1o inhibit response :
xylocard Iv (Preservative $ree Lignocaine).
Lisnocodne spro%.
Nitroglycerine Gv/' sProu:)).
Short acting beta. blocker EsmoloD.
Short awcting opioids (AifentanyD.
Deeper the plane of anaesthesia. (PropotoD.

Active space
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Modifications of ET Tube 00:38:52

. Reinforced €T tube.
Ao called as Slexo-metallic €T Tube.
Prevents Kinking of €T tube.
‘ Kinking will cause airwoy resistance.
60c6b3eeaa8dedOede7e5ea7 used in ¢
' Prone surgeries (spinal/neurosurgery.
Head and neck surgery,

a. RAE tube (Ring Adaiir Eluyn tube) :
Prefixed/preformed ET Tube used for cleft lip/
clett palote surgery. Does not obstruct Surseon’s view.

3, Double lumen €T tube:
used for single lung ventilation.
used in pneumonec’comj/ lobectomy,

¥

Tracheal cufs

3
S Tracheal lumen '
g Venﬁlo&ins ﬁSH ""‘“3 eranchial lumen

.

E Z Lett lung

-4
Right Lung eranchial cufs
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Supraglottic airway devices 00:43:23

Laryngeal Mask Airway CLmA). Ambu LMA is o. modification of
LA, '

LMA Classic :

Introduced b5 Dr. Archie érain.

Made up of :
* Pear shaped inflatable cuf$ (silicone material.
* Pilot balloon.

i Pict balloon )
kumarankitindial@gmail.com

Procedure :

Open oral cavity § hold LA like o pen.
Inserted into oral cavity blindly

Tip of LMA sits above esophageal opening,
Gos supplied directB %o lungs.

Range in size from | - .

AdVan’cages :

* Least invasive (compared to endotracheal intubadiory.

* emergency situadions.

* Dificult airwoy management.

Disadvantages

* Cannot prevent aspiration.

* Not used in obese patients § pregnancy (increased
gastric motility time) or laparoscopic procedures (Co,
inflaion will relax lower esophageal sphincter).

* Can not provide positive pressure ventilation (PPV), as on

increasing pressure, gas moves into stomach and causes

insufHation of stomach leading to aspiration. S0, PPV is

Kept <30 ems H_O § cuft pressure ot <60 ems H.O.

Active space
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modifications of LMA classic

. LMA unique
mode of polBV'\nglchloride.

Singie usage.

LMA Classic gxcel

a. LMA Clossic gxcel :
Could also be used for intubadtion.

3, LMA Flexible :
Tubin3 has Slexible material.

4, Pro Seol LIMA ¢
Advantages :
Prevents
aspiration.

An additional
suction drain
tube present.

LMA Supreme 00:54:20

made up of
pd5Wn5hhbride.

Hos Sas’cric aspiration
port.

Better sealing than
other forms (enables
h'gh pressure
ventilaior). it also
prevents aspiration.

eoeds eAlOY
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\—Sel :
Second generation LMA.
No pilot balloon. |
ASYEEES % sERRR O SRBRg/AUe to body temperature
and forms a perfect seal.
Has silicone gel, bite block § drain tube.

Peri largngead sealers :
(sLiPR.

gsophageal combitube :
Cutreedipharijngeol
sealers.
Tube contains a cufss.

Fiber optic bronchoscope :

Active space
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Laryngoscopes :
. vtdeolaansoscop% :

Normal largngoscopes
generated aerosols
dur'\ng intubodion.
Hence, this became
more popular during
Covid-19.

* Tru view laryngoscope

eoeds eAlOY
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* Air traq scope *

kumarankitindial@gmail.com

* gullard \ar5nsoscope

Endotracheal tube: accessory gadgets 01:00:08

Stylet

Active space

mas'\l\’s forceps
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Management
Light optical stylet :

¥ placed in trachea, illumination visible.

No illuminoadion if in esophagus.

Crico’chgro’cony set:

Tempomrﬂ management
of airwoy in
dificult airway
sttuations.

Tracheostomy tube

ededs eAlYy
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HOW TO APPROACH A PATIENT
IN ICU

Clinical scenario 00:03:52

A 40 year old patient who was resuscitated in casml’cg from
mi is be‘ms shifted to your 1CuU. How would you approach
this patient?

A. Airwag manasemen’c :
First look if the patient has definitive odruua5

management in the form of endo tracheal tube
€TD. 1§ the patient has an €TT , look i the
connection is good and the patient is receiving
adequate amount of oxygen.

I¥ he is conscious and not intubated, monitor the
poatient — Airway potent —> LooK ot the
brea&hina pottern.

e. 6reaﬂ'\in3 :
I¥ the patient is on €TT and connected to the ventilator,
make sure ventilator should be working properly, and
the patient should receive oxygen propeﬂg.
I¥ the patient is not intubated — Look at breathing
pottern (respirations are regular or nob).

Some pa&ien’cs moy have shallow or rapid brea’d'\ins
—> Risk of respiratory failure.

C. Circulotion : 60c6b3eeaa8ded0e4e7e5ea7

First assessed by pulse (Whether the patient is
adequately perfused or nob.

Perfusion indicators : Skin color (normal/pale/pinkishy.
Temperature of skin (cold extremities Sugoests

Active space

hgpoperﬁfusmr\).
Capillary refll ime.
urine output : Poor man’s cardiac indicator.
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Patient is not getting adequate perfusion : Start Iv Suids
(isotonic erystalioid solutions),

Patient with m :

Do echocardiography —> See left ventricular (LV) ejection
fraction.

I$ LV function is 900d § patient is having low pulse volume :
start \v Sluids immediately,

I¥ LV is not contracting properly —> ¥ Iv fluids is pushed
conkinmuslg i Pulmonarg edema.

IV Sluids : Isotonic erystalloid solutions RL or NS).

Avoid colloid solutions.

Inotropes : 1§ o patient is in septic shock, he might be having
hgpo’cension.

IV Sluids given —> Patient doesn’t improve —> Start
inotropes (Adrenaline, Noradrenaline, Dobutamine,
Isoprenaline, Dopamine).

Before star’dng inotropes —> Check &P ot patient
(continuous monitoring to see trend in the volues).

mMean arterial pressure (BORE) Seeaadeinest7eben about
overall perfusion of the body,

1# &P is low (heart is normal — Start v Sluids.

I pressure doesnt pick up start inotropes.

¥ patient is in septic shock (DOC : Noradrenaline).
I# Patient is in cardiae failure (DOC : Dobutamine).

Patient with chronic renal failure with h}jpermlemio.
—> RL cant be given.
Needs 10 be resuscitated with NS.

Ver&j impor’can’c tosK in an ICU ¢
A<—> B <>C — Reassessment.
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Categories of ICU care in a patient 00:16:35

Suppor’dve core :

. nirwo{j manqgemen’c
° Hemodﬂnam'\c Support
. Ox%enod—ion.

Treatment of primary iliness
* make ditferential diagnoses.
* Necessary inves’tigahons.
* Adequate treatment with antibiotics.

Preventive care :

* Prevention of stress ulcers.
Prevention of eed sores.
Ventilator associated pneumonio. (VAP).
Nudrition of the potient.
Prevention of Nosocomial infection.
Prevention of DVT.

Psgcholosical (‘,ounsel\ins.

kumarankitindial@gmail.com

Active space
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OXYGEN THERAPY IN ICU
0;(ygen therapy 00:01:00
Case scenario

A 68 year old male with a.h/o COPD on home oxygen therapy

presented to the €R with cough, chills § shortness of breoth.

0/& : Temperature and respimko@?ﬁ?é%@@qﬂ@éﬁg&é%

his Spoa was 94% on 3 L of 0,. Rest of pulmonary examination

was unremarkable.

Provisional diagnosis : Community Acquired Pneumonio.
\nvest‘godcion :

Chest X ray shows 8/L basal infiltration.

Treodment given:

L 0, with Nasal Prong/ face mask.

a. Propped up position.

2, \V antibiotics.

4, \v Sluids.

S. IV pantoprazole.

Post treadment, patient appears somnolent and minimally
arousable. ,

/e : Vitals appear normal with o spoa. of 94 o 98%.

ABG was done and is suggestive of respiratory acidosis.
Patient was shifted o ICU and started on NIV Ventilation
patients condition worsened and was intubated = a dawys
loter extuboted —> D'\scharsed.

\nsishts :
* 1/c/0 COPD on home 0, therapy suggests that the potient

is in Type & respiratory failure.

Spo, goal in Type & respiratory failure : 88-934%.
* In Type & Respirotory failure :

Drive of respiration is due to increased pLo..

I¥ 0, is administered injudiciously in COPD patients :
. Drive for inspiration is lost. ARG is a must.
a. Causes ventilation perfusion mismateh.

eoeds eAlOY
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Physiology of 0, therapy 00:10:48

o} aSlrom the atmosphere — Respirotory tract = eronchioles
-> Alveoli = Pulmonor}j circulation = O " binds to hemoglobin

- Tissue.
Respiratory tract
Atm O,
2
!
Lungs
Alveoli

g Pulmomr}j circulation
V¥ o
/19 0, utiised in tissue

0c6b3eeaa8dedOede7ebea7

venous blood circulated

Types of hypoxia. :
. Hypoxic h5poxia.
a. Anaemic hﬂpox\a.
3, S’cagnan’c hﬁpoxia.
4, Histotoxic hBPOKlQ.
Abnormalities along O, po:thwa5 :
. Decrease in atmospheric O, concentration (high altitude).
a. nirwa5 obstruction,
3. Lung pathology (asthma, COPD, pulmonary edema, ARDS).
4. Deranged ditfusion of O, in alveoli.
S. Abnormality in hemoglobin binding (carboxy hemoglobin,
~ severe anemio).
b. Decrease amount of blood flow (reduced cardiac outpud.
7. Tissue level (cyanide poison'\n3>.

Active space
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Al hypoxia. cannot be

treated with supplemental O,

(©, therapy is primarily given in hypoxic hypoxia. where there
is decreased 0).

Indicaion of O, Therapy :

L. Aeute hypoxemia. (PaO, < 6O mmHg.
3. Spoa < 98% for normal individuals.

3. Cardiac/respiratory arrest.

4. Low cardiac output states.

S. metabolic acidosis.

b. Respiratory distress RR > a4/mir.

Techniques of O, Administration £ oo:16i13
Techniques of O, Administrodion
Normobauric Hyperbaric
\£ i l (co poisoning) -
nkitindigl@gmail.commedium High

dependenca dependencB dependenc5

d X
Non-Invasive Invasive
ventilation Ventilation
(cPAp, BiPAP)
> Variable
performance
device
> Fixed
performance
device
. Administradion of O, to the patient .

Hyperbaric O, : Oxygen is administered ot greater pressure
than admospheric air.
Normobayric O, Oxygen is administered at one atmosphere
pressure.

a. Patient requirement.
Classification based on how dependent the patient is on O,

Anaesthesia * v4.0 * Marrow 6.0 * 2022
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* Low dependencg :

Patient not %\1\5 dependent on supplemental 0,. Divided into a
categories : Variable and fixed performance devices.

* medium dependgncy

Air needs to be ‘pushed’ &x NIV, CPAP, BIPAR

. Hish dependen% :

Invasive ventilation

Low flow Oxygen Devices 7 00:18:38

Aiso called variable performance devices.

Low Slow * 0_supplementation to patient is lower than minute

- volume (Mv).

minute Ventilation = Tidal Volume (V) x Respiratory rote.
Heal’chg adult : S L/ min.

Principle :

Low Slow oxygen devices trap the atmospheric oxygen,
{hereb5 the O, given to the podient is diluted with
admospheric air.

In hypoxia, the minute ventilodion is increased due to
increased demand of 03

exomple :

In o normal Individual, Mv= S L/min, after onset of disease,
mv magbe increosed o 10 L/min.

1% low Slow oxygen device is used ok the Sow rate of L/min, it
trops 3 L more of admospheric air and supplies it.

FiO, varies with the Sows.

Nasal prongs
H&Bqﬁk@qqa@@@eﬂ%?e%a?

For; every | litre increase in O, > FO, is
increased bg 4%,
Caleulation 0% FO, = 80% + (4 x 0, Flow

rote) g
a small prongs placed into the nostril §
to deliver oxygen.

Principle : Nasopharynx acts a

resenvoir, tropping and storing the

delivered gases, which is taken in the next breath.
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ndVan’case :

L Light weight comfortable, daily activities may be done

g ot e S EIBoAesear

a. Can be used for home oxygen theropy.

3. Cheop.

Disadvantage

L. Cannot provide high Slow 0,.

a. In case of upper or lower airway obstruction, not
effective. eg : nasal polyp , severe Bronchoconstriction.

3. Connot be titrated,

4. At high Slow rote airway secretion dries and may
offect mucociliary mechanism of airwoy,

Nosal cotheter :

Single lumen catheter inserted into nose
of potient.

* Chances of disldgement.

* Cawuses trauma. t0 mucoso.

Simple face mask :

Also Known as Hudson's mask,.

made of transparent moderial .

Side holes : entrapment of admosphere
air,

Flow rate ot S t0 10 L/min of O,

Advantages :

it increases oxygen concentradion up to 40 to O %.
Disadvantage

* Claustrophobia.

* Connot eat,

* Need a tight seal to get accurate/appropriote values.
* FiO, is variable.
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Non re—breaﬂ'\ins MosK :

Simple face mask with o resenvoir bag. | i 43 §

Gases enters reservoir bag > It provides { ‘“ ﬁw

for inspiration in the next breath. e

Reservoir bas needs to be inflated b3

more than half.

i requires 10 o IS liter per minute for

providing Moximum amount of FiO, (90 to

100% of Fi0, may be provided):

Advantages : - :

Highest possible of FiO_ is delivered avoiding intubadion or NIV.
kumarsABRRIFEERIEYRTE hypoxio.

Disadvantages : High flow might be not suited for long term.

venturi mask :

Comes with a. number written on it
which determines the gas flow to be
given and the FiO, it delivers.

High flow systems(fixed performance device)  00:29:18
Blue color : Improves FiO, by a4%.

é ]
working pr‘mcip\e * Venturi principle.
When liquid/gas moves in high speed a. sub
admospheric pressure is created.
A small amount of negodive pressure is
created,

Depeml‘ns on size of hole : entrapment of
o&mospher‘sc oxygen occurs.
Con be used 4o precisel5 deliver oxygen.

F\d\lan’cage :

Preferred in COPD potients due to accuracy,

Active space

Disadvantage
~* High Slow required.
* expensive.
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AdVan’case Disadvm’mse

* Fine control of delivered * uncomfortable .
oxygen * expensive(400-600)

* -Fixed, reliable, § precise FiO, |* Cannot deliver high FiO,
* High Sflow comes from the * Interferes with activities
air; saving the oxygen cost
* Can be used for low FO, also

* Decision malﬁ'\ns

High flow nasal cannula (HFNC) 2o . 100:32:40

Flow rote 0F 40 40 6O L/minute
(Vapotherm uses 130L).

Flow roe and temperature
con be set.

Heoded humidified o,
administered with nasal
prongs which creotes o
positive pressure in the nasoPhar5nx.

Increased reservao s FYSQpIRIEd0¥ ARse dpcreased amount
of oxygen to be taken In the next breath.

Acts like a pressure support.

Closing of mouth provides PeeP effect.

Prevention of collapse occurs.

In COVID, use of HFNC reduces mortality and ventilator use.

Ambubag/bag valve mask i1 00:36:26

Artificial manual breathing
unit (company name).
Called as manual
resuscitotor or self inflating
bag mask valve.

mMaxdmum O, delivered.
‘aas‘||5 dismantied,

I connected to O, source maximum amount of O_ to be
delivered is 100%.

eoeds 8AlOY
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A—V °,
«—
\
i 7Y
i
unidirectional
Durins ‘mspiraﬁon valis
+his valve also opens.
Patient’s end

Principle :

Press bag —> unidirectional valve ensures air goes inside,
the other valve opens —> O_ is delivered to patient
During expiration the insPiroecorg valve closes > gases out
'chmush outlet.

There is provision for PEEP valve to set maximum pressure.

r-\dv:mtases :
100% oxygen to patient it connected to 0, source .
al percentage ot 0, is delivered i not connected to 0, source.

Criteria. for selecting a. device :

.. Depends on percentoge of oxygenadion to be improved.
a. Tolerance of podient.

3. Performance : Low requirement, high requirement.

Alaorithm : Severe respirol yes
B omsew —> Intubate

no
Target 5po0,: 94 ™ l Y%S _ Target spo, €8-
~omn € ? %4 %

Look for type
a respimtorg
| failure l
l | l venturi mask
4 - 38
5p0, + €5 - 944 < 8t (@4 - a8
ReG ARG
60c6b3eecaa8dagdPede’e5en7 l il v g
cannula/ i a
Nasal
2
simple O, mask NEBm §
WV \I: l
ABG : Abnormal Acidosis PH > 135
) | |
Invasive ventilotion(iv) NIV/V Tirote 88 -
93 %
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MECHANICAL VENTILATION

It is o. Positive Pressure Ventilation (PPV).

Normal physiology 00:02:08

In normal breod:hing, inspiration is a nesod:ive pressure
process.

This is because normally the pressure in our lungs is equal to
the atmospheric pressure. But ot the start of inspiration,
Qespm&org centre —— Phrenic newé_abiaphrasm moves
down — Lung capacity increases — Negative pressure in
alveoli

The negative pressure in the alveol, is because o Boyle’s
Law (P a V).

expiradion is a passive process (in normal breathing) and
requires no muscle as the lung is predominantly elastic tissue
and so when negative pressure is developed, it expels air out
‘o br'nS about positive pressure.

\nspiradcorg pressure : -S o -8 ecm of water.
expirafory pressure : ‘© due to elastic recoil of lungs.

eoeds eApoy
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00:07:28

west 20nes of the lung:
gach lung is divided into 3 2ones.
Ventilation is minimal ot upper zone as large alveoli do not
freely expand when compared to smaller alveoli.
Perfusion will be very minimal at the upper 2one, and it does

not follow aosebReediddnnitmt ey bxaz
€
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