CARDIOVASCULAR THORACIC ANESTHESIOLOGIST

RDEPARTMENT OF ANESTHESIA AND OPERATING ROOMS

.:r‘
/[ P

PHRAMONGKUTKLAO HOSPITAL




| TABLE 22-1 Leading Causes of Maternal Death 7

Cause of Death Number (%)
Complications of preeclampsia 1n (16)
Amniotic fluid embolism 13 (14)

Obstetric hemorrh age 11 (12)
Cardiac disease 10 (11)
Puimonary thromboemibolism 9 (9)
Obstetric infection 7 (7)
Adapted from: Clark SL, Beifort MA, Dildy GA, et al. Matermnal death

in the 215t centurv: causes nrevention. and relatinonshin tn cesaraan
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TABLE 22-2 Amniotic Fluid Embolism National and
UK Registries’ Entry Criteria

Acute hypoxia

Acute hypotension/cardiac arrest

Coagulopathy

Onset of symptoms
During labor
Cesarean delivery
Dilation and evacuation
Within 30 min postpartum

Other possible diagnosis have been excluded

Occurrence within 5 yr of registry opening

Adapted from: Clark SL, Hankins GVD, Dudley DA, et al. Amniotic
fluid embolism: analysis of the national registry. Am J Obstet Gynecol
1995,172(4 Pt 13:1158-1167, discussion 1167-1169
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FIGURE 22-1 Poasikle sites of AFE irto the maternal
circulatior.




TABLE 22-3 Demographic Characteristics of Patients
with Amniotic Fluid Embolism

Factor Mean (+/-5D)
. S Maternal age 27 (+/-9)
RISK FACTORS Gravidity 3(+/-2)
;l Parity Z2(+/-2)
Maternal weight (kg) /3 (+/-11)
O Gestational age (wk) 39 (+/-2)
Birth weight (g) 3519 (+/-732)
Race Number of patients (%)
White 29 (63)
5 Hispanic 8(17)
)| Black 7 (15)

Asian
Male fetus

Twin gestation

Prior elactive abortion

Prior spontaneous abortion

History of drug allergy or
alopy

2 (4)
35/37 (67)
1(2)

g (20)
g8(1/7)

19 (41)

Adapted from Clark S, Hankins GVD, Dudley DA, et al. Amnictic
fluid embolism: analysis of the national registry. Am J Obstet Gynecol
192517214 P+ 1):1158-1167; discussion 1167-1149.




CTORS

®* Advanced Maternal Age and Multiple Pregnancies

®* Amnioinfusion and Insertion of Infrauterine Pressure

Catheter



CTORS

* AMNIOTOMY AND AMNIOCENTESIS
* ATOPY AND MALE FETUS
*BLUNT ABDOMINAL TRAUMA

® Cervical Suture Removal
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>® Uterine Rupture
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*Pree clﬂ. ia, Placental Abruptio
®* Ruptured Membranes
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TABLE 27-4 Comparative Table of Signs and Symptoms of Amniotic Fluid Embolism
Knight Number Maorgan Numbers Clark Numbaer

CLINICAL PRESENT;

Signs and Symptorms of Patients (%) of Patients (%) of Patients (%)
Matemal premonitory 28 |47)
* Pulmonary symptams

a 7] 3 =TT AR
* Cardiac __E_"E‘E'lﬂ_‘-‘_'?’__-."_.._l?_"-?_
' YAnNOES -
37 (62)
* Coagulopathy Bronchospasm
Cough

a C "j
* Neurologic e

* Fetal

_Coagulopathy

Hemaorrhage : ] - IEEI
Seirures {1 22 {3H)

_Fetal
Fetal bradycardia

Adapted rom Ereght B Tufinet D Brodsnwrit P o @ UK Obaetre Survell pree Sates e

lecionm lor amreohc-Theed embolem. Obsiet Gyneom| 20001155 #1097



FIGURE 22-2 Fetal heart rate tracing in a
patient with ammiotic fluid embolsm with clini-
cal presentation and symptoms occurnng dunng
abor requirng aggressive resuscitation fof shotk

and DIC
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PATHOPHYSIOLOGY
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Ar.:..!te pulmonary hypertension

Hypoxia
Right ventricular failure

Left ventricular failure
Acule respiraory distress syndrom deficits
organ dysfunction ( e.g. Acute kidney injury)







TAHLE ?7-f NMonspecific and Specific Laboratory Tests
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SCyCErdla

LR Dysriwythmias

L A § Izchemia
CBC

Derrazsan hamnnlohun anc hematnent

Loasguiation protile

Frolonged Pl and P11

Pulmonany &

ARDS

AR
Respiatony a0 dosis
Rypoxemia

nirapulmoenany shunmng

ECHOCARDIOGRAPHY

Acute lett haar: talluns
V2 scan
Fulmonany anpicgram orspiral C1 scan

Spectic Biochen A arlonr

fMatemal zimrmmpmpomb yTin, a component of
msCconium

harom tryprasa (normad <1 nofmi )

Histologic examination: Squamous cells in the cennx

lungs, ang other organs

A sensitive artimuan monocom sl anabody, TRH-2,
immune-sizining test dete o AFE, by reach ng with
meconium and mucin-type glycoprotein, S&Eh Tn
animgen, derved [rom AF, to stan (b lung s

inentity Amnintr debns in paalmoen sy Bosma Thie




| TABLE 227 Differential Diagnosis of Amniotic
Fluid Embolism

1§3 DIFFERENTIAL DIAGNOSIS [ —

Peripartum cardiomyopathy

| Eclampsia

O Placental abruption

Intrauterine infection or seplic shock
Ruptured uterus

Postpartum hemnrrhe

Anesthetic complications
Total spinal or high epidural block
Local anesthetic toxicity
Pulmonary aspiration

Medication error

Nonobstetric causes

Pulmonary thromboembolism
Air embolism
Acute myocardhal infarction
Aortic dissection
Adverse drug reaction or anaphylactic reaction
Seizure
Cerebral hemormrhage or cerebrovascular accident



“®*Thromboelastography

(o]
[ ®* Prothrombin Time, Partial Thromboplastin, Fibrinogen




* Management




* Oxygenation and VEnﬂI:_r[ﬂ'r-ngﬂEpﬁﬁ.

* Cardiovascular Support and Resuscifation
* Restore Uterine Tone

* Correction of Coagulopathy

* Obstetric and Surgical Control Hemorrhage










TABLE 23-1 Leading Causes of Maternal Death
Cauaer af Death Number %
Complications of preeclampsia 15 16

—_———

Amniotic tluid E:I_’I'lbﬂh_‘sm 13 14

__ Obstetric hamorrha ge 11 12

Cardiac disease 10 11

Pulmonary thromboembolism 9 g

Obstetric infection 7 7

Adapted from. Clark SL, Belfort MA, Dildy GA, et al Maternal death
in the 217 century Causes, prevention, and relationship to cesarean

delivery. Am J Obstet Gmecol! 2008, 1911).36 e1-e5




TABLE 23-3 Risk Factors for Venous
Thromboembolism During Pregnancy

History of Previous VTE

Venous Stasis Disease

Family history of VTE

Surgery

Pmsnancy and postpartum

Oral contraceptives

Prolonged bed rest or
immobility

Smoking

Age greater than 3540 yrs

Inflammatory bowel
disease

Obesity

Indwelling central
venous catheters

frauma

Malignancy

Multspant}‘

Multlple gestation

Postcesarean hysterectomy

Inherited or acquired
thrombophilias

Presence of antiphospho-
ipid antibodies







-1§ DIAGNOSIS OF DVT AND PE
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Diagnostic algorithm for suspected PE in pregnancy*
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*If PE is suspected and CUS and V/Q scanning services are not readily available,
proceed immediately to CTPA to aveid a potentially lethal delay in treatment.
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* Fondaparinux

) * Thienopyridines

® Other options include thrombolysis, embolectomy, and IVC filters




TABLE 23-5 Pharmacology of Anticoagulant Drugs

Route of
Drug Mode of Action Administration Onset of Action Elimination Half-Life
Unfractionated  Bind ATIII SC: IV Within 2 h (SC); 30, 60, 150 min (25 IU/kg,
heparin immediate (IV) 100 IU/kg, 400 1U/kg)
LMWH Bind ATIII SC +3-4 h 3-6 h; dose independent;
prolonged in renal failure

Fondapannux Selective inhibition of SC Within 2 h 17 h

factor Xa
Aspirin Irreversible inhibition of Oral Within 5 h 7.5 h (ot main metabolite)

COX-1
Ticlodipine Inhibit ADP-induced Oral 1-8h 20-50 h

platelet aggregation
Warfarin Inhibit y-carboxylation of Oral Within 90 min 3642 h

tactors Il, VII, IX, X

A summary of pharmacologic data (based on non-obstatric patients) for unfractionated hepann, LMWH, Fondaparnnux, aspirin, clopidogrel,

triclopidine, and warfarin

AT, antithrombin, COX cyclooxygenase, IV, intravenous; IU, international units, LMWH, low-molecular-weight heparin; SC, subcutaneous
Reprinted by permission from: Butwick AJ, Carvalho B. Anticoagulant and antithrombotic drugs in pregnancy: What are the anesthetic implica-
tions for labor and cesarean delivery?. J Perinat 2011,31:73-84. Copyright 2011
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TABLE 23-6 American Society of Regional Anesthesia
and Pain Medicine (ASRA) Guidelines Regarding
Anticoagulation with LMWH and Neuraxial Anesthesia
and Analgesia

1. Weigh nsk of spinal hematoma wversus benefits
of regional anesthesia or analgesia for pregnant
patients on LMWH when deciding to place a neur
axial block

. The concomitant use of antiplatelet or oral anticoagu-
lation medications increase risk of spinal hematoma
. Patients receiving prophylactic LMWH, neuraxial
block should be placed 10-12 h after the last dose
of LMWH
. Patients receming high dose or therapeutic dose of
LMWH, such as enoxapann 1 mg/kg twice per day, or
enoxapann 1.5 mag/kg daily, neuraxial block should be
placed no earlier than 24 h after the last dose.
. The first dose of LMWH postoperatively depends on
the prescribed dosing schedule
a. Twice-daily dosing: The first dose of LMWH should
be given no earlier than 24 h postoperatively First
dose of LMWH should be held for 2 h after indwell-
ing epidural catheters are removed.

. Single-daily dosing: The first dose of LMWH
should be given 6-8B h postoperatively. The sec-
ond dose should be given no earlier than 24 h
after first dose. Indwelling epidural catheters may
be maintained and should not be removed less
than 10-12 h after last dose of LMWH. Subse-
guent dose of LMWH should be held for 2 h after
in situ catheters are removed.

. If blood is seen during needle or catheter place-
ment, the first dose of LMWH should be delayed
24 h postoperatively.

Adaptad with permesion from: Beilin ¥ Thromboopopenia and low

molecular waight heparin in the partunent |mplications tor neuraxal
anesthesia ASA Refresher Course in Anesthesology 2010, Course

202:-1-7
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TABLE 23-8 Summary of Guidelines for Neuraxial Anesthesia Following Anticoagulants and Thrombotic Drugs

ACOG

ACCP

ASRA

Following
antiplatelet

drugs

Initial diagnostic test tor
acute DVT 1s CUS

Therapeutic anticoagula
tion with acute throm:-
boembolism dunng
current pregnancy of
with mechanical heart
valves

Place PCD before cesar-
ean delivery tor all
wOomen and maintain
in place until patient is
ambulatory and antico
aqulation is restarted

Resume anticoagulation
therapy no sooner
than 4-6 h after vaginal
delivery or 6~12 h after
cesarean delvery

The use of antithrombotic
agents is not recom
mended in patnents
without thrombophilia
or women with throm
bophilia in the absence
of thromboembolism
Or poor pregnancy
outcome

Avoid or imit epidural
analgesiato <48 h,
withdraw catheter when
INR < 1.5 wath warfarin

Spinal sate, avoid
epidural analgesia with
fondaparnnux

Use of direct thrombin
inhibitors, thrombolytics
not addressed

NSAIDs: no Cl
Discontinue clopidogrel
7 d before neuraxial

blockade

Normal INR betore neuraxial tech-
nique and withdraw catheter when
INR < 1.5 wath warfann

Delay needle placement 36-42 h after
last fondaparinux dose, wait 612 h

after catheter withdrawal for
subsequent fondaparinux dose
Avoid neuraxial techniques with direct
thrombin inhibitors
Absolute Cl with thrombolytics

NSAIDs: No Cl
Discontinue ticlopidine 14 d and
clopidogrel 7 d




S8 TABLE 23-8 Summary of Guidelines for Neuraxial Anesthesia Following Anticoagulants and Thrombotic Drugs

ACOG

ACCP

ASRA

Following
subcutaneous
UFH

Women receving either

therapeutic or prophy-
lactic oral anticoagula-
tion may be converted
to LMWH with similar
dosing no later than
36 wks of pregnancy
until 36 h before induc
tion of labor or cesar
ean delivery Convert
to SC or IV UFH until
4-4 h betore delivery

Needle placement B-12 h

after SC UFH dose;
subsequentdose 2 h
after block or epidural
catheter withdrawal

No Cl with twice-daily SC dosing and
total daily dose < 10,000 U

Consider holding SC UFH if neuraxial
blockade 1s anticpated to be
technically difhicult

Start IV UFH 1 h after neuraxial tech-
nique, remove catheter 2-4 h after
last UFH dose, no delay required
traumatic

Resume prophylaxis 12 h after cesar-
ean or catheter withdrawal with
twice-daily dose of 5,000 U of UFH

Delay prophylaxis for 24 h wath weight
adusted UFH dosing regardless of
mode of delivery

Following
subcutaneous
LMWH

At least 36 h before and
Withhold neurax al

blockade for 12 h after
the last prophylactic
dose of LMWH or 24 h
after the last therapeu
uc dose of LMWH

Needle placement 8-12 h
after LMWH dose;
subsequent LMWH
dose 2 h after block or
catheter withdrawal.

Indwelling catheter safe
with twice-daily LMWH
prophylactic dosing

Twace-daly prophylactc dosing:
LMWH 24 h after surgery,
regard ess of technique,

Remove neuraxial catheter 2 h before
tirst LMWH dose

Therapeutic dose: Delay block for
>18h

Resume prophylaxis 12 h after cesar-
ean delivery or cathe ter withdrawal
with 40 mg enaxapann once daily

Delay prophylaxis for 24 h with LMWH
1 mg/kg every 12 h reqardless ot
mode of delivery




FIGURE 23-2 Vaginal delivery
management. Prophylactic sub-
cutaneous heparin or subcuta-
neous LMWH, Adapted with
permission from: Butwick AJ
Carvalho B. Algorithm for the
timing of prophylactic subcuta-
neous heparin or LMWH admin.
istration before and after vaginal
delivery. J Permat 2011:3173-84.
Copyright 2011,

Discontinue sc Heparin >4 h belore induction
Discontinue sc LMWH 212 h belare induction

HND m siu epidural catheler, resian praphylacic sc
heparn or sc LMWH =12 h postvaginal delvery

Itin siu epidural catheler, restar! prophylactic sc Haparin
or s¢ LMWH =12 h alter epdural catheler emoval




‘Was |V hepann stopped 24 h pror
fo mducton of labor or planned

Cesarean delivery ?

NO

YES

Chack APTT +- platelel count

Withen normal kmas

Neuraxial anesthesia for
labor analgesia or Cesaman

dellvery

-

Avold neuraxial ane sthesia

For Labor:
Consder IV PCA

For Cesaman delivery:
Ganer al anesthesa

. Mulsdscplnary review requered for
restaning |V hepann foliowing
oe ey

FIGURE 23-4 Peripartum manage
ment T|'1+:1.Jpl_!u1||;_ intravenous
heparin for vaginal or cesarean
delivery. |V intravenous: SC. sub-
cutaneous, LMWH, low-mblecular-
weight heparin, PCA, patient con
trolled analgesia. Reprinted with
pemission from: Butwick AJ, Cary
alho B, Algorithm lor the timing of
therapeutic low molecular we ight
heparn administration before and
alter vaginal or cesarean delivery, J
Fermat 2011,31:73-84, Capyright
2011 '
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Has 224 h elapsed since the las!
therapsutc dose of sc LMWH?

Yes

'

s Neuraxial Anesthesia for

delivery

Avold neumxial ane sthesia,

For Labor;
Conaider IV PCA

For Cesarean delivery:
Ganeral anssihesia

Hestart sc LMWH >24 h.after
vagmnal or Cesarsan delivery

labor analgesia or Cesarean

FIGURE 23-5 Peripartum management; Thera-
peutic SC LMWH for vaginal or cesarean
delivery, |V, intravenous; 5C, subcutaneous;
LMWH, low-molecular-weight heparin, PCA,
patient controlled analgesia. Reproduced
with permission from: Butwick AJ, Carvalho
B, Algorthm far the timing of therapeutic
low molecular weight hepann administration
belore and alter vaginal or cesarean delivery

J Perinat 2011,31:73-B4, Copyright 2011




Elective or scheduled Cesarsan YES Stop prophylachic sc heparin 24 I priar
Stop prophylatic sc LMWH 212 h prior

deiivary?

FIGURE 23-3 Cesarean deliv-

. NO
ery management Fmphylaﬂlt
subcutaneous ll):::?ﬂ”h or sub h-n.n*lh“ under
cutaneous Adapted general anesthesia
with purmmm{:m from: Butwick I no in sitly epidural cathater, restarn
AJ, Carvalha B. Algorithm prophylactic sc heparin or sc LMWH =24 h
for the timing of prophylac- alter cesarsan delvery
tic subcutaneous heparin or
LMWH administration betome Ilin situ epidural catheter, restar! prophylactic
and after cesarean delivery, sc haparin or sc LMWH =24 h alter apidural
J Perinat 2011;31:7/3-84. cathetar withdrawn

Copyright 2011






Goals Steps to Achieve Goals

Ensure safe outcomes Be cognizant of predictors
for mother and baby of the difficult airway

Establish axygenation Assess risk factors that pre-
and ventilation; a dispose to airway-related
onority which may complications

require the use of
alternative airmay

device
Balance urgency of Have an airway rescus plan
delivering the baby within the framework of
while keeping a well thought out
maternal safety in algorithm, for managing
mind the difficult airway
Prevent regurgita- Have airway devices/
tion and pulmanary equipment/difficult airway
aspiration cart immediately available
in the labor and delivery
suite and the operating
roams to manage the
difficult airway
Eliminate airway- Actuire and mamtain
related maternal and advanced airway man-
necnatal adverse agement skills, including

outcomes entirely cricothyroidotomy skills







TABLE 24-5 Difficult Airway Incidence

Surgical Patients

Obstetrical Patients

Difficult intubation occurs
relatively commonly in

association with GA
Estimated incidence 1-3%

Cormack et al.
Difficult laryngos-

copy Grade |l
vie?uy*lzz,ﬂ]]

Difficult mask ventilation
Estimated incidence
0.9-5% in general

surgery patier.©

Hawthorne et al,

Failed intubation
1:250
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TABLE 244 Preoperative Tests for Predicting Dl in Db statrical Patents

Acceptable Findings not  Quantitative or Qualitative

Usually Asociated with

Sign of Difficulty

Description

Difficulty

Findings EEPnr‘teu' to be
Associated with Difficulty

Dasproportion

Chstortzn

Decreased thyremental
dhislanLe

Increased size of tongue
in relation to pharyngeal
Sre

Airevay mwvelling
{preeclampsia)

Airway trauma (blunt or
= natrating)

Meck mas= ([ Thyroid
enlargement)

Antetior [@nyrix and
checreased manclibula
SOECE

Mallzmpst class | or

Midline trachea

Mobile laryngeal
N Aoy

Fasily palpatad thyprnid
camilaga

Easily palpated cicod
canmiage

Thyramental distance
=653 fb)
No recading chin

Mzllarmpat cdasz= lllar IV

Possibly difficult to assass

Blunt or penatrating airway
irauma

Trarhaal deviation

Neck asymmatry

Volce changes

Lanyngeal mmobility

Nonpalpable thyroid
cartiizge

Nonpalpable oricoid
{El"'LII-ElgE

Thyromental distance
«6.5 um (<3 o) measured
from the supenor aspect
of the thyrud ratilane
to the tip of the chwn

Re_eding chin

Decreased imt@nncisor gap

Reguced mouth opening

Intanncisor gap >3 ocm

2 )

Ciztance between uppoer
and |ower incizors [i.=.
intennosor gap) <3 cm
<2 b}

Deceased @nge of motion

in any or all of the joints
of the airway i | atlanto

ocopital jont, temporc
mandibular jomts, cervical
spinel; atlanto-acoipital
range ﬂf miation B rmca
for azsuming the snifing
poation

Dentzl overbite (upper lip
bite test)

Limited head extEnsion

secondany to arthritis,
i Fhetas or ather

Ol CEZoRE
Meck cortractures second-
ary to bums ortrauma

Protruding incisors derupt-
ing the alignmant of the
dirway &xes and passioly
decreasing the
INtRriNCisnr gan

Head exmEnsion
235-degree atlanto
o ripital extens an

Cervical gpine flexion
=35 degees

Long, thin neck

Mo dental ovemnte

Head extension

<35 dearess
Mack flexion <35 drorees

Lonig, thin neck

!:;antal u.-erl:-lt-e




5 PREDICTORS FOR DIFFICULT MASK VENTILATION

Standard adult

20-kg child

FIGURE 24-2 Oxy- 10-kg infant

hemoglobin desatu- | |

ration during apnea. 0.5 1.0 ; ; 10
n i rmis=

i Ty, Gopingd Time (min) Time (min)

JL, Dagg R, Benumof

R. Critical hemoglo- :

ol b okl gwill Preaxygenated healthy adult maintain O, saturation

occur before return to

an unparalyzed state Succinylcholine apnea duration

following 1 mg/kg intra-

venous succinylcho-

line. Anesthesiology
1997;87(4):979-982.







MANDIBULAR PROTRUSION TEST

FIGURE 24-3 Mandibular protrusion

test for prediction of difficult mask ven-

tilation. Reprinted with permission from:

CLASS A CLASS B CLASS C Takenaka |, Aoyama K, Kadoya T. Man-

Lower incisors can be Lower incisors can be Lower incisors cannotbe  dibular protrusion test for prediction of

protruded anterior to the brought edge to edge with brought edge to edge with the  difficult mask ventilation. Anesthesiol-
upper incisors the upper incisors upper INCisors ogy 2001,94(5):935.




Class | - Lower incisors can bite upper ip
above vermilion line

Class )l - Lower incisors can bite upper
lip below vermilion line

Class Il - Lower incisors cannot bite
upper lip




" MODIFIED MALLAMPATI TEST

Gaonerally anacisted Generalh asmsocialed with Fotemtisl for difficul Potential for difficuli
with vasy infabation eavy intubation imtutra ties intuhation |

Class | Class Il Class IV

Soft palate, uvula, Soft palate, uvula, Only base of uvula Uvula not visualized,
fauces, and tonsillar and fauces, seen— visualized no structures seen—
pillars are visualired tonsillar pilars not only soft issues

visuallzed

FIGURE 24-5 Difficulty of intubation. Modified from: Mallampati Classification. Samsoon GL, Young Jr. Difficult tracheal
intubation: A retrospective study. Anaesthesia 1987,42:487-90; Mallamﬁati SR, Gatt SP, Gugino LD, et al. A clinical sign
to predict difficult tracheal intubation: A prospective study. Can Anaesth Soc J 1985;32 (4):.429-434.
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Grade

1. NO appreciable reducton of extension
2 Approximately 173 reduction

3. Approximately 273 reduction

4 No appreciable extension



26.5 cm - Normal, easy
intubation

6.0-6.5 cm - Laryngoscopy/
intubation difficult but may

be possible




Grade

hi

ib*

Visualized Oral Anatomy

Entire giottic opening from the anterior
to posterior commissurs

Just the posterior portion of glottis

Epiglcttis only (epiglottis can be lifted
using a laryngoscopea blade)

Epiglottis only (but apiglottis cannol be
lifted from the posterior pharyx using a
laryngoscope blade)

Only soft tissue, with no identifiable
airway anatomy

e
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Potentional Intubation Implications

Should facilitate an easy intubation

Normmally not difficult to pass a styleted
tracheal ube through the laryngaal
apertura

Intubation is difficuit, but possible using an
Eschmann bougie ntroducer or flexible
fibercplic scope

Intubation can be difficult, becausa insartion
of an Eschmann bougie inroducer may

be impeded. Successful tracheal intubation
can be accomplhished with cplical stylet ora
flexible fibercplic scope

Difficult intubaton, requiring advanced
techniques to intubate the trachea

*Tracheal intubation narmally requires an advanced arrway technique teyond direct larynoscopy
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TABLE 24-9 LEMON: Airway Assessment Method

m

A. Inter-incisor distance in
fingers (3 fb)

L = Look externzally for anatomic feature that may make
intubation difficult

E = Evaluate the 3-3-2 rule
— Mouth opening (3 tb)
— Hyoid-chin distance (3 fh)
— Thyroid cartilage-floor of mouth distance (2 fb)

B. Hyoid mental distance in
fingers (3 fb)

M = Mallampati score
— Class 1: Soft palate, uvula, pillars visible
— Class ll: Soft palate, uvula visible
— Class lll: Soft palate, base of uvula visible
— Class IV: Hard palate visible

C. Thyroid to fioor of mouth in
fingers (2 fb)

O = Obstruction: Examine for partial or complete
upper airway obstruction.

FIGURE 24-11 LEMON airway assessment method. Mur-
N = Neck mobility phy MF, Wall RM. The difficult and failed airway. Reprinted
with permission from: Murphy MF, Walls RM. The difficult
and failed airway. Manual of Emergency Airway Manage-
ment. Chicago, Iﬁinnis: Lippincott Williams & Wilkins; 2000:
31-39, b, finger breadths.

fb, finger breadths
Reprinted with permission trom: Reed MJ, Dunn MJ, McKeown DW.
Can an ainway assessment score predict difficulty at intubation in the

pmergency department? Emerg Med . ] 2005;22(2)99-1(2
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parturient undergoing CD, where airway management is

hecessary;
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escue devices during increasing hypox- emia, |

in the context of an emergency cesarean delivery and urgency

to deliver the baby







| TABLE 24-10 Factors Associated with Difficult Airway
Previous history of difficult airway
Morbid obesity

Diabetes, acromegaly, rheumatoid arthritis, obstructive
sleep apnea, osteogenesis imperfecta

Trauma, facial burn injuries, swelling, head and neck
infection, hematoma of the mouth, tongue, pharynx,
larynx, trachea, or neck

Large tongue, receding jaw, high arched palate, prom-

inent upper incisors, short thick neck, large breasts,
microstomia, fixed or "high” larynx

Mouth opening, 2-3 cm, jaw protrusion class C,
Mallampati class 3 or 4, thyromental distance <6 cm,

reduced head/neck mobility

Voice change, shortness of breath, difficulty swallowing,
choking stridor, inability to lie flat, drooling of saliva,
lingular tonsillar hyperplasia




l\DMA NAGEMENT OF PREDICTED DIFFICULT AIRWAY IN A
PARTURIENT UNDERGOING CESAREAN DELIVERY, WHERE
1\ AIRWAY MANAGEMENT IS NECESSARY

& * Awake Tracheal Intubation
® Patient counseling
® Patient consent

®* Use of an anti-sialagogue

® Judicious sedation
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bronchoscope

2 *If the beveled tip of the tracheal tube impinges on the right
2 arytenoid cartilage, try pulling back the tracheal tube










DURING RAPID SEQUENCE INDUCTION OF ANESTHESIA,

Q\) UNANTICIPATED DIFFICULT TRACHEAL INTUBATION,
1\ IN THE OBSTETRIC PATIENT

4.-
O

- Vearily intubation
Succassiul racheal imMubation by capnography
Step 1. First Tracheal e — Direct laryngoscopy _— - Proceed with

ceas araan dal rary
- G.| prophytaxes, LUD, Pre?oxygenaton, RSI
- Smiténg positon (morbedly cbese 7 ramp posion)
- Crooed pressure. 10N awake, 30N anesthetz ad
- External laryngeal manspulation [BURP maneuver)

- Call for halp
- Call for dithoult airway cart

Ditficult laryngoscopy

l Ditficult intubation ' - Consder awakening the patient
- Relurn to spontaneous ventiation
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UNANTICIPATED DIFFICULT TRACHEAL INTUBATION,
DURING RAPID SEQUENCE INDUCTION OF ANESTHESIA,
IN THE OBSTETRIC PATIENT

# Mot mose han
mzamumm Intubation 2 -mm a
" Successiul tracheal imtubation - Verily intubation

- Masntain 30N cnoned pres sure by capnography
- —
Reduce cricod pressure . Proceed with

- Masniaen oxygenaion and
Poor view . G, 3A - Eschmann bougie cesarean dalivery

ventiaton with {ace mask ——
- AES85S |ary NgOSCODC View

assisted intubation

- External las yngeal Aernatve - Gr. 3B/4 - Optical Stylet
mangrdation [BURP maneuver) dewces assisted inlubaton

- Gr. 38/4 - Videdaryngoscopy
assisled ntubation
Falled intubation



5 UNANTICIPATED DIFFICULT TRACHEAL INTUBATION,

IN THE OBSTETRIC PATIENT

Falled intubation

Step 3. Maintenance of
Oxygenation/ Ventilation

- Fapa mask vantiatian (MV)
- Two-person mask venlilation

\j

Difficult ventilation

Step 4. “CICV" Scenario
Non-invasive
Rescue Ventilation

assss lad intubalson

. LMA™
- Conlirm ventilation,

oxygenation, anesthasia,
CVS stability and muscle
ral s ation

- Atampt tracheal intubation

via LMA™
(bnd or fiberoplic assisted)

- Combitube™
. King LTS™/ LTS?D™

Sucoessiul trachea imMubaton

Unsuccessid tracheal nlubation

Sucoessiul vanllaton

DURING RAPID SEQUENCE INDUCTION OF ANESTHESIA,

- Varily ntubation

by capnograghy

- Procead with

cesarean delivary

- Maintain cricoid lorce, 30N

- Communicale with obstetrician
- Avod extenorzation of ulerus

- Avold lundal pres sure

during delivery

- Procead with delvery al letus

- Confrm oxygenatian,

anesthesia, CVS stability

- Procead with cesaraan

delvery
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| % Emamency

D athway
crifical airway

| Failed ventilation

Step 5. "CICV" Scenario
Increasing Hypoxemia
Invasive Rescue Ventilation

CICV /| Hypoxemia
——
Invasng

Airway
AcCoss

Lricothy roldotomy

Transtracheal Jet Ventilation

® MNote: Steps 1 through 5 should be time-limited. no more than 30-45 sec per step (total < 5min
] i p

succassiul vanhlaton

- Conflirm oxygenation,
anasihasia, CVS stability
Proceed with cesarean
delivery



1\ CRICOID PRESSURE

‘.-

&)

BURP Maneuver
Backward
Upward

Right

Pressure




TABLE 24-11 Difficult Airway Cart Contents

Location  Contents
Top shelf  Prep items for awake intubation
Eschmann bougie
Optical Stylet
Side slot  Fiberoptic bronchoscope
Drawer A  Supraglottic airway sizes 3 and 4: LMA
Classic™, LMA Fa=trach™ 1MA
Drawer B )

Drawer C
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® Storz C-Mac Video laryngoscopes




« Distal 3 cm is angulated 35°, tip should
be introduced pointing anteriorly

« Tip of Eschmann Bougie passes
under the epiglottis

« When passing through the trachea,
the tip vibrates or tracheal ring clicks
are felt

* TT railroaded over the bougie - When
correctly placed in trachea, the bougie
gets held at approx. 45 cm, making
further advancement impossible










DIFFICULT VENTILATION/ C Qx,-j-f._ SENATION: USE OF
,1\' A SUPRAGLOTTIC AIRWAY)

*LMA Classic TM
*LMA Fastrach TM
*LMA Proseal TM
*LMA Supreme TM




R

Posterior view Anterior view
of larynx of larynx




"FIBERSCOPE/ AINTREE-GUIDED INTUBATION VIA

* LMA inserted, cuff inflated

» Tip of FOB through rasealing connaclor, passed
through LMA, preloaded with an Ainiree calhetar

» VC visualized, tip of FOB passed intd trachea
« FOB remaved
» LMA cuff deflatec, LMA removed

« ETT (Endotrol) threaded over Airtree, rotatad beveal
80" to left
|« Ajntree catheter removed

FIGURE 24-18 Ficerscope/
Airtree-guided intubation wvia
LMA.




5> LMA -FASTRACH

Inflation F — e Handle
Indlcator ’ 54 :

ETT —_
dapth
mar<er

— Arway fube
Cricoid

\ e Sott

arytenold
musde

cartlege, T T
trarsverse _..-—-""_\L
=

¥,

e evating bar,;
goiglotts




y 15y ace =D
e e | soa ietime -

TRACHEAL INTU- BATION VIA KING LTS-D USING

AINTREE CATHETER AND FBERSCOPE

3 g et
AT i )

. g LT=-Dinsertad cult intfatacd
= Fiberscope, wilh orzloaded Aurtree catheler insenec
i crachea vz King L TS0

MArlree cathieier passed mto tsichea

L - - g -
= IO ST S 0 S

k. ng LT5-0 removes after cufl 2=tianan
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iterial col- onized

y an acute ng injury (ALI)

- *®*The aspirate induces a chemical burn , which results in an

e alveolar exudate composed of edema, albumin, fibrin, cellular

debris, and red blood cells
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Q MANAGEMENT OF A ATION
N

®* The tracheobronchial tree should be suctioned

‘.-

&)

* Bronchoscopy may be required to remove large particles of
food

®* Bronchoalveolar lavage is not recommended

®* Prophylactic antibiotic therapy is not indicated in aspiration




CTORS FOR PULMONARY ASPIRATION

* “At-risk” Criteria for Pulmonary Aspiration

® gastric material >25 mlL at a pH <2.5

®* Mendelson






- TABLE 25-1 Fasting Recommendations for Healthy

Patients Undergoing Elective Procedures. The Fasting
Periods Apply to Patients of all Ages Including
Women Undergoing Elective Cesarean Delivery, But

not to Women in Labor

Summary of Fasting Recommendations

Clear liquids 2h

Breast milk 4 h

Infant formula 6

[

Nonhuman milk

N

g

6
Light meal 6
8

Heavy meal

n (possibly longer)
(fried/fatty foods, meat)




TAELE 25-2 Pharmacologic Prophylaxis Prior to Elective and Emergency Caesarean Delivery

H,receptor Antagonist Prokinetic Agents, e.g.,
Oral Antacid (Ranitidine) Metoclopramide
Elective CS No 150 mg on the night prior to and 10 mg on the night prior to and
on the marning of surgery on the morning of surgery

i
Emergency CS 0.3 M Sodium citrate (30 mL)  Frior to surgery

Prior to induction of general 50mg IV
anesthesia only

High-risk labor No 150 mg 6 hourly during labor

b
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