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Anestezia gravidelor pentru afectiuni non-
obstetricale

|.  Modificari fiziologice datorate sarcinei

Il.  Fatul si anestezia

lll.  Principii de management al anesteziilor gravidei
IV. Particularitati legate de tipul interventiei

Europear
Sty of
[k ok




SHCEE Modificari fiziologice datorate sarcinei

* Hemodinamica si coagularea gravidei

» Modificarile respiratorii

* Modificarile digestive

* Modificarile renale

* Modificarile imunologice

* Modificarile de interes pentru anestezist
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Modificari HD — VE in functie de pozitia mamei
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Figure 1: Box plot of maternal stroke volume related to position (from Bamber J H, Dresner M Anesth Analg
2003:97:256-58)
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h 4 CEE Modificarile hemodinamice si hematologice

© AAA volumul plasmatic=>=>50%

* Anemie fiziologica

O A perfuzia uterului Qautoreglare
 hTA de la debut =»decubit lateral stg

® VYRVS
* Preeclampsie: hipovolemie semnificativa, hTA max sapt 28
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Aprtocaval Compression and Uterine Displacement

RARL-Lupwic ECESTEIN, M.D.,

When the pregnant woman near term is
supine, the enlarged ulerus compresses the
inferfor vena cava® and partially obstructs the

* Regident in Anesthesiology, Present address:
University of Ulm, Ulm, West Germany.,

} Professor of Anesthesiology.

Received From  the Depariment of
Anesthesiology, Albert Einstein College of Meds-
cine, Brone, New Yok LH6L Accopted for publi-
cation Jun= 18, 1973

* anD GERTIE F. Marx, M.D.1

lower aorta? As a result, venous retum to the
heart and arterial blood flow to the pelvie
organs and lower extremities are decreased,
Pressure recordings obtained from women in
labor show that, in the supine pesition, the
ateras may divide the maternal circulation
into two 2ones: distal to the point of obstrue-
tion, arterial pressure may be decreased, ves
nous pressure inereased, and blood fow
decreased; proximal to the alistruction, aortic
pressure may be increased.®




Figure 4. Patient in a 30° left-lateral tilt using a firm wedge to
support pelvis and thorax.
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Figure 4. Patient in a 30° left-lateral tilt using a firm wedge to
support pelvis and thorax.
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BLS Modification: Relief of Aortocaval Compression

Priorities for the pregnant woman in cardiac arrest are provision of
high-quality CPR and relief of aortocaval compression (Class I, LOE C-LD).

If the fundus height is at or above the level of the umbilicus, manual LUD can be beneficial
in relieving aortocaval compression during chest compressions (Class lla, LOE C-LD).

High-quality CPR

»

Relief of aortocaval
compression

| 4

~

Lateral Uterine Displacement (LUD)



CEE Parametri hemodinamici

Berl M et al, Protocoles danesthesie reanimation obstetricale, Arnette, 2011

Parametrul Variatiile

DC + 50%
VE + 25%
FC + 25%
Vtelediastolic VS T
Vtelesisitolic al VS —>
FE T
Indexul lucrului mecanic al VS —
PCWP —
PdAP —>
PVC —
RVS De la 20 la 30%
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Modificari hematologice

O AProductia de factori ai coagularii
« Rol protector — hemoragii
- T Risc complicatiilor trombembolice

©® YAlbumina sericd = 60% =>Wcapacitatii de legare a
medicamentelor

. Jglobulinele serice
. lpres oncotice
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BCEE
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Modificarile hemostazei

Berl M et al, Protocoles danesthesie reanimation obstetricale, Arnette, 2011

26-30 31-35 36-40 postpartum
227 209 199 222
(124-331) (101-317) (91-308) (91-352)
3,78 4,17 4,23 4,61
(2,67-5,35) (2,90-6,00) (2,90-6,15) (2,98-7,14)
158 162 171 134
(75-332) (84-312) (87-336) (70-255)
126 123 127 117
(78-203) (78-194) (72-208) (72-191)
82 82 85 91
124 115 115 112
188 185 212 206
203 292 376 421
94 87 86 87
18,25 22,25 17,80 6,25
1,13 1,28 1,32 1,66
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dCEE

Modificarile respiratorii

* Progesteronul =>4 raspunsului la O,=2» A V-,
Inductie rapida

©® ¥pCO, 3,7-4,2 kPa = 30-32 mmHg = alcaloza respiratorie

O AConsumul de O, = 20% =>4 necesarul metabolic al fatului,
uterului, placenteli

Preoxigenare scrupuloasa
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Modificarile respiratorii cont

® ADiafragmului ¥ CRF = V/Q dezechilibru
© AQOtoracic = respiratie diafragmatica
* Nu Trendelenburg =» hipoxemie

 Nu decubit dorsal
« Edemul mucoaselor = CAD
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dCEE

Modificari digestive
« (Golirea lenta a stomacului
Fara profilaxie antiacida=>=>» sapt 18 de sarcina

©® VDS hepatic®> 35%

©® AVol de distributie ¥ Cl medicamentelor dependente
de fluxul sanguin hepatic

O A\Fluxul splanhnic, Aportal, AAperetelul venos esofagian
varice esofagiene reversibile postpartum
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BCEE Modificari renale

® ARFG cu 50% =W creatininei serice < 0,8mg%

= = =>redefinirea IRA in sarcina — cr ser
>1,0mg% (0,8)

= =¥ dozajului medicamentelor

Glicozurie
Proteinurie — microalbuminurie val critica 300mg/24h
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Modificari imunologice

« Adaptarea raspunsului celular=» toleranta imuna a fatului
* Celulele T helper =>» cel de tip 2 = infectie
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MCEE Alte modificari de interes pentru
anestezist

* Vene epidurale angorjate

©® VYWVol spatiului epidural A difuziei anestezicelor peridurale
O A Sensibilitatii la opioide si sedative

- Ventilatia iTn PP=>W¥ volemia mamei

o >W¥ fluxul sanguin uterin

« Hipertonia uterului+A\ rezistentei vasculare uterine=>W
debitul sanguin uterin

Ventilatia trebuie sa mentina paCO, = 30mmHg
Denitrogenare cu FiO2 = 1,0
|OT secventa rapida

I ES



MCEE Alte modificari de interes pentru
anestezist cont

O A\Viteza de inductie cu volatile
® A\Debitului ventilator, WCRF

« Rata cresterii vaporilor anest >>> rata cresterii p a gazelor
respiratorii

Recomandarea de YWconcentratiei anestezicelor in
armonie cu ¥ MAC de 15-40%

Edemul mucoaselor
=>W¥ nr canulei traheale
Cl 10T
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HELP Head Elevating Laryngoscopy Pillow
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M CEE Alte modificari de interes pentru
anestezist cont

e Succinilcolina — dozaj nemodificat

® A\Sensibilitatea musculorelaxantelor aminosteroide=>W
rocuroniu, vecuroniu

* Mortalitatea

 Mec:
» depresie respiratorie
* Colaps CV sever

« Cauze: aspiratia, CICV, Int esofagiana, obstr CR,
ascensiunea spinalelor, OCC insuf respiratorie, epidurala
masiva, rr medic, sedative, hTA, HTA + cauze
neidentificate!!!!
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NCEE Alte modificari de interes pentru
anestezist cont

« Hiperlaxitate ligamentara

: : : Relaxina = progesteron
« Ramolirea tesuturilor moi Prog

« Accentuarea lordozel fiziologice

« Ramolirea ligg supra si interspinoase — reperarea spatiilor
dificila
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BCEE s .
ll.Fatul si anestezia

Siguranta fatului!
—Perfuzia

—Oxigenarea
*Hiperoxigenarea mamei — inocua

*Hipoxia mamei =» vasoconstrictie utero-placentara hipoxiema
fatului acidoza = exit

*Hipocapnia =» mamei vasoconstrictiei uterina
Anticiparea si reversarea factorilor predispozanti

pentru asfixia fetala!
Majoritatea anestezicelor — transfer placentar...

EES




RCEE

Efectele anesteziei loco-reagionale asupra
fluxului sanguin uterin

Tfluxului sanguin uterin

« | durerilor travaliului
- | activitatii simpatice
- | hiperventilatiei materne

£ ES

{ fluxului sanguin uterin

L TA

Injectarea iv accidentala AL +
adrenalina

Resorbtia sistemica a AL (efecte
reduse)




SHCEE Principii de management al anesteziei
gravidel

 Qirice pacienta de varsta fertila (12 — 50 ani) poate fi
insarcinata.

 Documentarea UM
* Test de sarcina retard 3 sapt

* ACOG — nu se vor amana interventiile chirurgicale cu
indicatie, chirurgia electiva numai postpartum.

 ACOG - chirurgia care nu e urgenta — amanare pina in trim |l

 Planificare interv nonobstetricala — se anunta ginecologul +
centru adecvat + neonatolog + calificare in interpretarea BCF!

« Discutarea preoperatorie a riscului teratogen!!!

= ES



CEE Efectele anestezicelor asupra debitulul
sanguin utero-placentar

Anestezicul /factori Efecte asupra DSUP

Thiopental lde la 20-35% prin catecolaminele din timpul
laringoscopiei si IOT

Etomidatul Ca mai sus, nu previne raspunsul simpatic al IOT

Ketamina Inocua pentru 1mg/kgc

Propofolul Inocuu la 2mg/kgc

Volatile halogenate Pt MAC 0,5-1,5 efecte minime

Ventilatia mamei Hiperventilatia mamei cu hipocapnie =\

=i ES




RCEE

Table 2. Commonly used vasoactive drugs and pregnancy

Drug Teratogenicity Side-effects Recommendations
Epinephrine Not observed Reduction of For vital indications only
uteroplacental As adjuvant drug in regional
perfusion (UPP) anaesthesia without concemn
Norepinephrine Mot observed As above Strict indications only
Dobutamine Mot observed No reduction of UPP Prefer
Cafedrine / Theo- Mot observed Dose-dependent
drenalin reduction of UP
Etilefrine So far, not observed Avoid during 1 trimester
Ephedrine With high doses, Dose-dependent As above
Phenylephrine embryotoxic effects j As above
cannot be excluded
R-Blockers Some reports of Reduced foetal weight  Prefer well proved drugs
increased rates of gain, bradycardia and such as metoprolol
deformity after hypoglycemia if used
atenolol until delivery
a-Methyldopa Probably no Some reports of 1 Choice drug
teratogenicity hepatotoxic effects
Dihydralazine Not observed As above 2™ Choice drug
Calcium channel Not observed Tocolytic effects; 2™ Choice drugs, prefer
blockers WVerapamil- hyperpro- well proved agents
lactinaemia and such as nifedipine or
galactorrhoea possible  verapamil
ACE-Inhibitors,
AT-ll-Receptor- Unclear Deficits in place Contraindicated
Antagonists perfusion
Clonidine Not observed Reserve drug
Digoxin Not observed 1% Choice drug for foetal
tachycardia
Nitroglycerine Not observed Tocolytic Limited data on use during
1% trimester

UPFP = uteroplacental perfusion, ACE = angiotensin converting enzyme; AT = angiotensin (modified from Neindorff [13])
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MCEE Alegerea tipului de anestezie

Nu exista tehnica anestezica optimal

Anestezia regionala pentru limitarea expunerii fatului si evitarea
riscului CAD.

12 000anestezii, mortalitate materna1/10 000

Riscul pierderii fatului: peritonita, apendicita
Necesarul de anestezice {4

MAC 4 cu 30%
Trezirea intraoperatorie T
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MgSO4 Tocoliza perioperatorie
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4CEE

Monitorizarea perioperatorie

Standardele minime de siguranta — WFSA

— Normocarbie arterele spirale

— Oxigenare

— Normotensiune

— Euglicemie

— BCF periop sapt 18-22; sapt 25-> variabilitatea BCF
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BCEE

Particularitati legate de tipul interventiei

Chirurgia cardiaca
* Proteze valvulare —tromboza, tromboliza
« CEC
* fluxuri de pompa de 2,5l/mp/min
PP >70mmHg
Ht >29%
Normotermie in interes fetal
Optimizarea val gazometriei — alfa-stat
Valvotomia pe balon > sapt 20 SM, SAo

SEES




Interactive CardioVascular and Thomcic Surgery 15 (2012) 285-287 CASE REPORT - ADULT CARDIAC

‘ E E doi101093/icvis/ivs142  Advance Access publication 23 April 2012

Left tilt position for easy extracorporeal membrane oxygenation
cannula insertion in late pregnancy patients

'

William Ngatchou®, Ahmed S.E. Ramadan, Guido Van Nooten and Martine Antoine

Departrment of Cardiac Surgery, Erasme Hospital, Université Libre de Bruxelles (ULB), Brussels, Belgium

Figure 1: Vena cava compression avoiding the femoral cannula advancement.
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ECMO for ARDS

Figure 2: Left lateral tilt by a wedge-shaped cushion and the cannula in place.
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dCEE

Chirurgia cardiaca

Embolizarile malformatiilor pulmonare

— Malformatii pulmonare arterio-venoase manif in timpul
sarcinii

NCH

« Hemoragii cerebrale
 + hTA controlata

* + hipotermie

« + stimularea diurezel
« +hiperventilatie

= ES




MCEE

NCH riscuri suplimentare

hTA controlata
v Acumularea cianatilor — NPS
v NTG - ferestrele de NPS, nitriti metHb
v Clipuri vasculare proximal de leziune- evitarea

inducerii hTA materne

hT — 30°C

Hventilatia < paO, 3,3kPa
Diureza excesiva

= ES
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Pregnancy and neurosurgery '
Eberhard F. Kochs

Sabine Himmelseher

Department of Anaesthesia, Technische Universitat Munchen, Klinikum rechts der Isar, Munich, Germany

NEUROANAESTHESIA BACKGROUND for PLANNING / MANAGEMENT

Pregnancy-Related Uteroplacental Anaesthetic Drugs-Associated
Physiologic Changes Perfusion Effects on Foetus
APPROACH: PROVIDE BALANCE BETWEEN THERAPY for MOTHER and RISKS for FOETUS

/ NEUROANAESTHESIA
RISKS for FOETUS + VENTILATORY / AIRWAY MANAGEMENT
ANAESTHESIA

HYPOXEMIA, ASPHYXIA * HAEMODYNAMIC MANAGEMENT
TERATOGENICITY
NEUROTOXICITY
PRE-TERM LABEOUR
REDUCED UTERO-
PLACENTAL PERFUSION

+ HYPEROSMOLARITY /

DEHYDRATION NEUROPROTECTIVE
« UTERINE ARTERY MEASURES
VASOCONSTRICTION

*« HYPOTHERMIA *+ HYPEROSMOLAR SOLUTIONS
i ¢ HYPERVENTILATION

*+ HYPOTHERMIA

NEURQANAESTHETIC GOAL

OPTIMAL CARE for MOTHER and MINIMIZATION of HARM for FOETUS

Eurppean
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BCEE

Chirurgia laparoscopica

SAGES 1/500-650 gravide necesita interventii nonobstetricale
Urgentele cele mai frecvente

i ES

Apendicita

Colecistita

Ocluzia int

Chiste ovariene

Tu, torsiuni

Colelitiaza simptomatica

Tu suprarenale

Patologia splinei

Hernii simptomatice

Complicatiile bolii inflamatorii intestinale
Dureera abd de etiol necunoscuta

s
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MCEE

SAGES Imagistica preopertatorie

« Echografiile
« Doza radianta cumulativa max 5-10rad pe durata sarcinii
« CT pelvian - fat 2rad, 5 rad ex complet abd

« RMN - oricand fara gadoliniu, surditate

* Med nucleara — Th99 expunere fetala max 0,5rad

« Colangiografie introp — risc mic, protectie sort Pb

« Laparoscopia dg — sigura

 Poz decubit lat stg

» Profil trombembolism — compresii, moblizare

« ERCP preoperator + sfincterotomie + colecitectomie

« Il Nu tocolitice profilactc preoperator, avute in vedere in cazul travaliului
prematur.
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WCEE Expunerea la radiatii
Jan 2001

Radiation Exposures from Interventional Procedures for Complications of Pregnancy

Procedure Radiation Dose (mSv)
US-guided chemical ablation of ectopic pregnancy 0

Bilateral UAE 22-32*
US-guided ovarian cyst aspiration 0
US-guided abdominopelvic abscess drainage 0
CT-guided abdominopelvic abscess drainage 9.5-14f
Percutaneous nephrostomy 6.0%
Suprapubic cystostomy with trocar technique 0.1-0.765
Suprapubic cystostomy with Seldinger technique 9.1%

Interventional Radiology

in Pregnancy Complica-

tions: Indications, Tech-

nique, and Methods for
—-_ Minimizing Radiation
e Exposure’

Ashraf Thabet, MD + Sanjeeva P Kalva, MD + Bob Liu, PhD « Peter R.

ONLINEONLY 4 eller, MD + Susanna I. Lee, MD, PhD

P @ Wirks Froemtion of Socies
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FICEE

STANDARDS OF PRACTICE

.CPG:
~ Radiation Management for Interventions Using
Fluoroscopic or Computed Tomographic Guidance
during Pregnancy: A Joint Guideline of the Society
of Interventional Radiology and the Cardiovascular
and Interventional Radiological Society of Europe
with Endorsement by the Canadian Interventional
Radiology Association

Lawrence T. Dauer, PhD, CHP, Raymond H. Thornton, MD, Donald L. Miller, MD,

John Damilakis, PhD, Robert G. Dixon, MD, M. Victoria Marx, MD, Beth A. Schueler, PhD,
Eliseo Vano, PhD, Aradhana Venkatesan, MD, Gabriel Bartal, MD, Dimitrios Tsetis, MD, PhD,
and John F. Cardella, MD, for the Society of Interventional Radiology Safety and Health
Committee and the Cardiovascular and Interventional Radiology Society of Europe Standards
of Practice Committee
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Table 1. Deterministic Radiation Effects at Different Stages of Gestation (9,14,15,22 25,26,28-32)

Stage of Estimated Threshold Dose
Gestation (wk) Possible Radiation Effect Dose Characteristic ImGy)

34 Most sensitive period for the Minimum lethal dose (from animal 100-200
induction of embryonic death studies)

4-8 Embryo is also predisposed to the Minimum lethal dose (from animal 250 (at 18 d), =b00 {at =50 d)
induction of major malformations studies)
and growth retardation Minimum dose for growth retardation 200-500

815k Most sensitive period for irreversible Minimum dose for growth retardation 250-500
whole-body growth retardation, Threshold for severe mental disability 60-600
microcephaly, and severe mental Decrease in 1Q can occur at lower doses ~-=100
disability Microcephaly =20,000

16-Term Higher exposures can produce growth Minimum lethal dose (from animal =1,600
retardation and decreased brain size  studies)
and intellect, although the effects Minimum dose for severe mental =1,600
are not as severe as occurs from disability
similar exposures during Decrease in 1Q can occur at lower doses =100

midgestation

Mote.—1Q = intelligence quotient.
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Table 5. Estimated Conceptus Absorbed Dose frorm Common Abdominal and Pelvic Radiologic Procedures

(9,15,20,62,68,70,88,89,92,94-103)

Examination
Lurmbar/lumbosacral spine
Abdomen (KUEB)
Abdomen
Abdomen (21-cm-thick patient)
Abdomen (33-cm-thick patient)
Pelvis
Film pelvimetry
Digital pelvimetry
Hips and femur
Hip fracture fluoroscopy, first trimester
Hip fracture fluoroscopy, second trimester
Hip fracture fluoroscopy, third trimester
Bone density: spinal and hip dual x-ray
Urography, IV or retrograde pyelogram
Urethrocystography
Urinary bladder (anterior-posterior)
CT, abdomen (routing)
CT, abdomen (renal stone protocol)
CT, appendicitis
CT, abdomen, second trimester
CT, abdomen, third trimester
CT, pelvimetry (single slice)
CT, trauma (chest/'abdomen/pelvis) first trimester
CT, pelvis
CT, lumbar spine
CT, liver

MNominal Fetal Dose
“Typical Estimate” (mGy)
4
4
14

0.127
0.155

Reported Range

(mGy)
0.20-40.0
0.21-19.0

1.4-42

0.16-22.0
0.35-55.0
0.05-0.35
0.73-14.0
0.09-0.125

0.002-0.005
0.70-55.0
2.70-41.0
0.56-11.0
4-60
4-10
4-45
3044
29-42
1.6-6
9.25-37.7
6.7-114.0
2-8.6
2044

References
9, 20, 70, 88, 89, 92
9, 20,70, 88, 80,92, 96
16
20
9, 20
9 70, 89, 92
70,97, 98
70,97
70,92
a5
95
a6
99
70,88, 92
70
a0
15,20,70,92, 94, 96, 103
20,94
62,94, 100
101
101
70,98
102
9, 15, 68, 89
9,15, 89
89

Mote.—KUE = kidneys, ureters, and bladder.




4 CEE Mielomeningocel intrauterin

1/1 500 nasteri

La termen, trat chir imediat postnatal
Intrauterin: risc materno-fetal

Major pentru mama si fat!

Complicatii semnific acute postoperatorii!

MOMS trial 2002 Management of Myelomeningocele
Study
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MCEE UCSF

Includere in chirurgia fetala
* Mielomeningocel T1-S1
« Malformatii Chiari Il
 Kariotip normal — amniocenteza
» Varsta gestationala 19-26 sapt

Ghid de excludere
— Sarcina multifetala
— Cl materne pt chirurgie, anestezie
— BMI > 35
— lzoimunizare materno-fetala
— Anomalii uterine
— Lipsa compliantei la recomandari

i ES




X % NIH Public Access
CE E % Author Manuscript
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Published in final edited form as:
N Engl J Med. 2011 March 17; 364(11): 993—-1004. do1:10.1056/NEIMoal014379.

A Randomized Trial of Prenatal versus Postnatal Repair of
Myelomeningocele

N. Scott Adzick, M.D., Elizabeth A. Thom, Ph.D., Catherine Y. Spong, M.D., John W. Brock
Ill, M.D., Pamela K. Burrows, M.S., Mark P. Johnseon, M.D., Lori J. Howell, R.N., M.S., Jody
A. Farrell, R.N., M.S.N., Mary E. Dabrowiak, R.N., M.5.N., Leslie N. Sutton, M.D., Nalin
Gupta, M.D., Ph.D., Noel B. Tulipan, M.D., Mary E. D'Alton, M.D., and Diana L. Farmer, M.D.
for the MOMS Investigators

Results—The trial was stopped for efficacy of prenatal surgery after the recruitment of 183 of a
planned 200 patients. This report is based on results 1n 158 patients whose children were evaluated
at 12 months. The first primary outcome occurred in 68% of the infants in the prenatal-surgery
group and in 98% of those in the postnatal-surgery group (relative risk. 0.70; 97.7% confidence
interval [CI], 0.58 to 0.84; P<0.001). Actual rates of shunt placement were 40% in the prenatal-
surgery group and 82% in the postnatal-surgery group (relative risk, 0.48; 97.7% CI. 0.36 to 0.64;
P=0.001). Prenatal surgery also resulted in improvement in the composite score for mental
development and motor function at 30 months (P = 0.007) and in improvement in several
secondary outcomes, including hindbrain hermiation by 12 months and ambulation by 30 months.
However, prenatal surgery was associated with an increased risk of preterm delivery and uterine
dehiscence at delivery.
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CE E 5% NIH Public Access

%é Author Manuscript
P eps®

Published in final edited form as:
N Engl 7 Med 2011 March 17; 364(11): 993-1004. do1:10.1056/NEJMoal1014379.

A Randomized Trial of Prenatal versus Postnatal Repair of
Myelomeningocele

M. Scott Adzick, M.D., Elizabeth A. Thom, Ph.D., Catherine Y. Spong, M.D_, John W. Brock
lll, M.D., Pamela K. Burrows, M.5., Mark P. Johnson, M.D., Lori J. Howell, R.N., M.5., Jody
A. Farrell, R.N., M.5.N., Mary E. Dabrowiak, R.N., M.S.N., Leslie N. Sutton, M.D., Nalin

Gupta, M.D., Ph.D., Noel B. Tulipan, M.D., Mary E. D'Alton, M.D., and Diana L. Farmer, M.D.
for the MOMS Investigators

Conclusions—Prenatal surgery for myelomeningocele reduced the need for shunting and

improved motor outcomes at 30 months but was associated with maternal and fetal risks. (Funded
by the National Institutes of Health; ClinicalTrials gov number, NCT00060606.)
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Cik Damadian
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