Anesthesia for

pregnancy patients
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Physiological changes of

Implications

Physiological changes

pregnancy and their anaesthetic

Anaesthetic Implications

Decreased BP, SVR

Lack of autoreguiation of utenine vasculature
Aortocaval compression after 20 weeks of gestation

changes
increased blood volume and cardiac output

Reduced FRC (20%), Increased oxygen demand (20%)
Mild respiratory alkalosis (PaCO, 28-32 mmHg)
Increased minute ventilation

Gallop rhythm, left axis deviation, systolic murmur, minor ST-T

Cardiovascular system

Increased incidence of hypotension after general and spinal
anaesthesia

Foetal blood supply depends on matemal BP. Maintain normotension
Supine hypotension syndrome is common. Left lateral tilt (15%) to
reduce compression

Misleads the dinician to a cardiac disease

Decompensation of cardiac valvular lesions
Respiratory system
Tendency for early desaturation. Careful preoxygenation is a must
Maintain PaCO, at normal pregnancy levels
Faster inhalational induction

Increase in Mallampatti Grading as pregnancy progress
Increased oedema of the airway and vocal cord
Increased vasculanty of mucous membranes

increased soft fissue in the neck, wesght gain and breast engorgement

Airway
Difficult mask ventilation, laryngoscopy and intubation
as
Difficult intubation. Smaller sized endotracheal tubes should be used
Epistaxis with nasal intubation

Hemodilution with resting tachycardia
Hypercoagulability

Blood and coagulation
Delay in onset of classical signs of hypovoilema
Penoperative DVT prophylaxis in high nsk patients

Reduced lower oesophageal sphincter tone
Distorted gastnc and pylornc anatomy
Increased gastric volume and acidity

Gastrointestinal system
Consider all pregnant patients as full stomach. Mandates Rapid
sequence induction
Anti-aspiration prophylaxis and antacids as part of pre-operative
preparation (after 16 weeks)

Engorged epidural veins

Reduced epidural space volume

Increased CSF pressure

Increased sensitivity to oproids and inhalabonal agents

Central nervous system
Increased incidence of bloody tap
More extensive spread of LA
Reduced dosage requirements
Faster induction with inhalational agents

SVR=Syslemic vascutar resistance, BP=Blood pressure, FRC=Functional residual capacity, DVT=Deep vein thrombosis, LA=Local Anaesthetic



General anesthesia(GA) in Obstetric

surgery
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Regional anesthesia(RA) in Obstetric

surgery
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Diagnosis

WU HDYURZLADIRITLO R
N lutastnuazae

S/S : LAl 1-2 hr KAl
§1aN %38 813 delay 6-8 hr
wad GA

Bronchospasm
Cyanosis 1483211210 02
Pulmonary edema

Hypotension
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Management
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Complication from RA:

Hypotension

Total spinal block : Epidural block

LAST : Local anesthetic systemic toxicity
PDPH : Postdural puncture headache
Back pain

Neurologic complication




Complication from RA: Hypotension
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Complication from RA: Total spinal block

Accidental local anesthetic injection to Management :

subarachnoid space with large volume ABC
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Complication from RA: LAST : Local anesthetic

systemic toxicity

Accidental intravascular LA injection

Epidural catheter migration into vascular

S/S :
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Ventricular arrhythmia : Bupivacaine >
Ropivacaine > Lidocaine
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113N bradycardia hypotension
hypotonia

CPR, Gl irrigation, exchange
transfusion

Management :

Seizure control : thiopental 50-100 mg or
diazepam 3-5 mg or midazolam 3-5 mg 19
d leauanNs

ABC

LUD

Circulatory support
Sympathomimetic

Epinephrine, norepinephrine or
vasopressin

Arrhythmia control

Amiodarone: ventricular
arrhythmia from bupivacaine

Lipid emulsion




Complication from RA: PDPH : Postdural puncture

headache
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Epidural blood patch : @m@mmummmaa
dura : sterile technique lmLaaﬂNﬂaU 10-
15 ml maluﬂimmﬂwﬂfmmmmsﬂm
g21in 1Wa 1w 1Ae clot amﬁ 2371
WRI91N block 24 hr 99N T T 8% total
spinal block

1% fluid LNaLANNNTRIIENTIN

TN BRI DI N DL U LITIA U LT I7T D
AN AL NN NIl epidural space

AweunlIe

LNl cerebral vasoconstriction : caffeine,
theophylline




Complication from RA: Back pain
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Complication from RA: Neurologic complication
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CPR in pregnant woman
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Emergency surgical airway
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Obesity Twin pregnancy
@mLﬁa@“n’mqaﬂﬁu Internal podalic version
Placenta previa Emergency C/S

Uterine rupture Risk : A33ALT N , preterm, dead

: fetus in utero : DIC
Vasa previa

Uterine atony Fetal surgery

Retaine placenta Non obstetric surgery *

Uterine inversion
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Preeclampsia, Eclampsia, HELLP syndrome

Preop
TNUTEIG 732231908

U521U%a1N13619 9 : BP, volume
status, 81N137 HELLP syndrome, T

V) AN oo
ANITNEN AU
Intraop

5274 difficult airway, full stomach,

severe hypertension, drug interaction

laisiTanuliyin RA

Postop

Continue magnesium 24-48 hr

postop




Obesity

Preop
Useidnlinsiu
CVS : HT, CAD

RS : OSA, alveolar
hypoventilation syndrome,
pulmonary hypertension,
restrictive lung disease, PE

DM
GERD
Fatty liver

OA

132134 physiologic change

High obstetric complication
Intraop
Surgical problem

YWIALALY, VNIAALIN Wt
pressure sore, bleeding,
infection

Anesthesia

Monitoring , IV access, difficult
airway management, difficult
RA

DVT prophylaxis
Postop
Respiratory management

Incentive spirometer




@mﬁaﬂmag@mw

Preop
UszLiiuaing
A A @ & A Y A
FORIINUAALANE : UTetduNI1ITNWN
a5y
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N1 massive bleeding

Uterine atony
WULDEEA
Oxytocin
Hypotension, tachycardia
Methergin

Hypertension, vasoconstriction,
coronary spasm, bronchospasm

Cytotec
Fever, N/V
Nalador

Fever, N/V, abdominal pain,
diarrhea, drowsiness, headache,
pulmonary hypertension,
bronchospasm, coronary spasm




Fetal surgery
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Fetoscopy and endoscopic surgery

Open fetal surgery




Anesthetic considerations for
non-obstetric surgery

during preghancy



Introduction

Non-obstetric surgery L3194 In the largest single series :

pregnancy surgery during pregnancy

wu'ladauznsUag 18t trimester : 42%

an d .. _
au@n13od 0.75% - 2% of pregnant 2™ trimester : 35%
women 3" trimester : 23%

The most common indications

Acute abdominal infections

acute appendicitis incidence 1:2000
pregnancies

cholecystitis 6:1000 pregnancies

Maternal trauma

Surgery for maternal malignancy




Non obstetric surgery

Consideration
Maternal safety
Physiologic change
Pathology of disease

Miss diagnosis, delay

surgery
Fetal safety
Hypoxia
NAUBIEI1IINNITIZILAN wé/ﬁﬂ

WNNT, WN4, preterm labor,
neurobehavioral change

Elective surgery
Delay l#ainaan 2-6 wk

JONRRIANDA LY b6 LAY bis 2™
} 2
trimester #1389 NINAIVDY 3™

trimester




Decision tree of non-obstetric surgery in a female surgical patient

of reproductive age

Female Surgical Patient of Reproductive Age Group

Consider the physiological changes
Maintain Utero -placental perfusion, uterine relaxation and left uterine displacement
Expiain risk of miscarmiage/preterm labour




Fetal effects . Teratogenicity
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Documented teratogenic drugs
(Adapted: ACOG Educational Bulletin )

ACE inhibitors
Alcohol

Androgens
Antithyroid drugs
Carbamazepine
Chemotherapy agents
Cocaine

Coumadin
Diethylstilbestrol

Lead

Lithium

Mercury

Phenytoin

Vitamin A derivatives
Streptomycin/kanamycin
Tetracycline
Thalidomide
Trimethadione

Valproic acid

/@
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FETAL EFFECTS... Q

Anaesthetic agents and teratogenicity

Teratogenic effects of anaesthetic agents are probably

minimal to non-existent and have never been
conclusively documented



FETAL EFFECTS...

Safe drugs:
I/V induction agents
Narcotics
Neuromuscular blockers
Inhalational agents

Local anaesthetics

Drugs of concern:

Nitrous oxide,

BZD

A~



FETAL EFFECTS...
Nitrous oxide

Animal studies

Weak teratogen in rodents

Interferes with function of methionine synthetase by oxidation of vitamin
By,

decreased THF (Tetrahydrofuran)

decreased DNA synthesis

Decreased uterine blood flow : prevented by addition of halogenated
inhalational agents
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Nitrous oxide... R

Human studies

No proved teratogenicity

Significant exposure for prolonged duration results in altered
enzyme activity

No teratogenic effects in clinically administered dose.
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BENZODIAZEPINES (BZD) K<

Earlier retrospective studies:

Association between maternal diazepam ingestion during I*f
trimester and infant with cleft lip and palate

Later prospective studies:

- No higher risk when used in |5t trimester

Long term maternal administration — fetal BZD dependence &
withdrawal

Peripartum administration

— Fetal hypotonia, hypothermia, respiratory depression, feeding
difficulties



FETAL EFFECTS...

‘e
@(

A single shot of short acting BDZ or Nitrous oxide in clinically
administered anaesthetic concentration is unlikely to have
any teratogenic effects
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BEHAVIORAL TERATOLOGY \

\
Behavioral abnormality in absence of any observable

morphological changes

CNS is specifically sensitive during period of major
myelination which extends from 4 |U month to 2"
postnatal month

Animals -2 prenatal administration of systemic drugs e.g.,
Barbiturates, meperidine, promethazine & halothane>
behavioral changes

Human = implication remains unknown
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“There are not adequate data to
extrapolate the animal finding to humans”

(Anesthetic & Life Support Drug advisory Committee of US
FDA)



Fetal effects...

To summarize, anaesthesia and surgery are associated with higher
incidence of abortion, IUGR and perinatal mortality.

These adverse outcomes can often be attributed to the procedure,

the site of the surgery (e.g., proximity to the uterus), and/ or the
underlying maternal condition

No evidence that anaesthesia results in overall increase in
congenital abnormality

No evidence of clear relation between outcome and type of
anaesthesia



Factors affecting the
Uteroplacental perfusion

A~

Maternal hypotension

deep levels of anaesthesia

high levels of spinal or epidural blockade
aortocaval compression,

hemorrhage/ hypovolumia

Anaesthetic agents causing uterine
vasoconstriction or hypertonus

(eg. ketamine>2mg/kg, toxic doses of LA)

Catecholamines
Pain, anxiety, light anaesthesia=> increased plasma catecholamines—>

decreased UBF
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PRACTICAL CONCERNS... S
When to do the surgery?? \‘

Depends on the balance between maternal and fetal risk and
urgency of the surgery

Ist trimester — Organogenesis

Increased fetal risk for teratogenesis and abortion

3rd trimester — Peak of physiological changes of pregnancy
Increased maternal risk

Increased risk of preterm labour

%

Thus 279 trimester is considered to be a ideal time for non
emergency, essential surgeries
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Fetal monitoring \

Intermittent or continuous FHR monitoring should be
considered for major surgical procedures whenever
technically feasible:

Ease of monitoring

Type & site of surgery (difficult during abdominal surgery)
Gestational age (after 18-20 wks)

Tool to monitor intrauterine fetal well being
Done by transabdominal doppler or vaginal doppler probe

Requires the presence of a trained practitioner to monitor and
interpret the tracing



ANAESTHETIC MANAGEMENT



Pre-anaesthetic preparation

A

Counselling and reassurance

Consult obstetrician & discuss about the use of tocolytics
Overnight fast

Aspiration prophylaxis

Anxiolytic premedication- to allay anxiety and apprehension
Transport in left lateral position

O.T. preparation — drugs, machine, difficult airway cart, suction and
monitors



ANAESTHETIC MANAGEMENT...

Choice of Anaesthesia \

Choice of Anaesthetic technique depends on-
Patient’s present surgical status (site and nature of surgery)
Present gestational age of the fetus
Pregnancy induced physiological changes
Other coexisting comorbidities

No technique has been proven to have superiority over the other
in fetal outcomes

Regional techniques may be preferable

Safe anaesthetic management is more important than particular
agent or technique



AIM :

To maintain oxygenation, hormotension, eucapnia and
euglycemia
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ANAESTHETIC MANAGEMENT... \3

Monitoring |

Maternal monitoring:

Noninvasive / invasive blood pressure

Electrocardiography
Pulse oximetry
Capnography
Temperature monitoring

Use of peripheral nerve stimulator
Blood glucose levels

Fetal monitoring:

External doppler device (FHR )
Tocodynamometer (Uterine contractility)
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General anaesthesia
Maintain left uterine displacment

Preoxygenation

Rapid sequence induction (Thiopent. sod. & succinyl choline, cricoid
pressure = tracheal intubation using cuffed E.T. tube)

Maintenance : A moderate conc. of inhalational agent ( = 2 MAC)
with high conc. of oxygen (FiO2 = 0.5) is recommended.

The use of nitrous oxide should be limited during extremely long
operations in first trimester by giving high conc of oxygen



Opioids and induction agents decreases FHR variability to
greater extent than volatile agents

Positive pressure ventilation may reduce UBF
Avoid hyperventilation
Patients on magnesium for tocolysis — reduce dose of NMBs

Reversal agent to be given slowly (increased release of Ach=>
increased uterine tone and preterm labour)

Extubation when fully awake after return of protective airway
reflexes
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\

Regional anaesthesia

Advantages:
Minimal fetal drug exposure
Avoidance of complications of general anaesthesia

If no sedative or narcotics are supplemented — no change in
FHR variations to confuse interpretation

Post operative analgesia



Management of regional anaesthesia
Pre-op preparation and monitoring same as of General anaesthesia
Reduced LA requirement / 7 LA Toxicity
Careful aspiration and test dose

Avoid hypotension i.e., adequate preloading, maintain left uterine
tilt, choice of vasopressor

Patients on magnesium are more prone to hypotension, often
resistant to treatment with vasopressors




ANAESTHETIC MANAGEMENT...
Postoperative management .

Oxygenation in left uterine tilt

Vitals monitoring

Obstetrician consultation for FHR & uterine activity monitoring
Pediatric consultation in case of premature labour

Adequate pain relief — reduce the risk of premature labour

Tocodynamometry is useful in high risk patients as postoperative
analgesia may mask awareness of early contractions and delay tocolysis

Early mobilization or DVT prophylaxis if required



ANAESTHETIC MANAGEMENT...
Postoperative Pain management

Pain=>increased endogenous catecholamines—> uterine
vasoconstriction—>decreased UBF—intrauterine hypoxia

Techniques: ~ Nerve blocks
Local infiltration
Opioids
NSAID
NSAIDS =

Ist and 2" trimester - safe
3rd trimester - risk of premature closure of DA,

Pulm HTN, delayed labour

NSAID can be used before 32 wks and

Acetaminophen is safe
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ANAESTHETIC MANAGEMENT... \5
\

Recommendations approved by American
Society of Anaesthesiologists (ASA) and

American College of Obstetricians and
Gynecologists (ACOG) 2011

No currently used anaesthetic agents have been shown to have any
teratogenic effects in humans when using standard concentrations at
any gestational age

Fetal heart rate monitoring may assist in maternal positioning and
cardiorespiratory management, and may influence a decision to deliver
the fetus
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Recommendations... \?

- It is mandatory to obtain an obstetric consultation before performing
any non obstetric surgery or any invasive procedures

- A pregnant woman should never be denied indicated surgery, regardless
of trimester.

- Elective surgery should be postponed

- If possible, non-urgent surgery should be performed in the second
trimester when preterm contractions and spontaneous abortion are least

likely.
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