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Gogis Kolp Damar Anestezi ve Yogun Bakim Demegi

Sunum akisi

* Uzamis Mekanik Ventilasyon

PEDIATRIK KALP CERRAHISINDE

 Fast-track Stratejisi

ERKEN EKSTUBASYON * Erken Ekstiibasyon
—Tanim
Dr. Ozgen llgaz Kogyigit — Avantajlari
Acibadem Mehmet Ali Aydinlar Universitesi — Hasta segimi
Anesteziyoloji Anabilim Dali — Kontrendikasyonlari

* Ekstiibasyon Basarisizligi

ACIBADEM

Uzamis Postoperatif Mekanik Uzamis Postoperatif Mekanik
Ventilasyon Ventilasyon igin Risk Faktorleri
Yenidogan

* Major non-kardiyak yapisal anomaliler

* Trakeobronkomalazi

* Preoperatif entiibasyon

* Uzun kardiyopulmoner baypas siresi

* Dusuk kardiyak output sendromu

* Gecikmis sternal kapama

* Non-infeksiyoz pulmoner komplikasyonlar
* Norolojik bulgu

* Reoperasyon ile reintlibasyon gereksinimi
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Uzamis Mekanik Ventilasyonun
Dezavantajlari

* Laringotrakeal travma

Self ekstiibasyon

* Asiri sedasyon

* Pulmoner infeksiyon insidansinda artis
¢ Pulmoner hipertansif kriz

Preismans, J Cardiothorac Vasc Anesth. 2009,23:348-357.
Harris KC, ) Thorac Cardiovase Surg 148:2642-2647

Fast-Track Stratejisi

* Ameliyat glinl hospitalizasyon

* Erken ekstiibasyon

¢ Erken mobilizasyon

* Yogun bakimda kalma siiresinin azaltilmasi
* Erken taburculuk

* Medikal kaynaklarin daha iyi kullaniimasi

* Maliyet azalmasi

Fast-Track Stratejisi

'Y'

Early Extubation after Pediatric Cardiac
Surgery: Systematic Reviewv,
Summary of Studies that Included Single Early Extubation Cohort Without a Comparison Group
Definition Success
of Early Rate
Study N Extubation Admission Age Defect/Procedure (%) Conclusion
Meissner etal., 50 =<6hours Elective 3 months- ASD or VSD repair 100 Early extubation is
00812 Germany 7 years safe and does not
adversely affect
cardiac function
Mittnacht et al., 24 OR ? 1 month- ASD, VSD, TOF, Strongest
200820 USA 18 years cavopulmonary predictors for
connection, failure of early
valvular, AVSD, extubation are
others younger age and
longer
cardiopulmonary
bypass time
Vricella et al., 175 <4hours Elective 5 months- AVSD,DORV,ASD, 936  Ultra fast-track
200022 USA 18 years VSD, TOF, strategy does not
valvular, others increase
morbidity or
mortality
including those
needi
circulatory arrest
Heardetal, 19857 244 <6 hours ? 1 day- ASD, VSD, AVSD. ” Early extubation
UsA 16.5 years PDA, TOF, TGA, decreased
valular, others pulmonary
complications

(J Card Surg 2010:25:586-59¢
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Erken Ekstlibasyon

ilk 6- 8 saat

Glenn JD, Anesthesiology. 1980;53:5155.

(3):157-161.
Preismans, ) C: Anesth 2009,23(3):348-357.
Davis S, Pediatr it Care Med 5:63-68

Erken Ekstlibasyonun Avantajlari

Daha az havayolu irritasyonu

Pozitif basingli ventilasyonun negatif etkilerinin
azaltilmasi

Ventilator iliskili komplikasyonlarin azaltiimasi
Sedatif ilag dozunun azaltiimasi

Erken enteral beslenme

Hizl mobilizasyon

Yogun bakimdan erken ¢ikis

Aile stresinin azaltilmasi

Hastanede kalim siresinin azaltilmasi

Maliyet azaltilmasi

Erken Ekstlibasyon Basarisi

Anestezi
Uzmani

Kardiyovaskuler
cerrah

Perfuizyonist

-

Yogun Bakim

\ uzmani ’

Erken Ekstlibasyon Planlama

* Preoperatif Degerlendirme
— Hasta segimi

* intraoperatif Yénetim

* Postoperatif Yonetim
— Analjezi
— Ekstubasyon
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Hasta Secimi

Yas

— Cerrahi yas

— Gestasyonel yas

Kardiyak fizyoloji ve kompleksite
Konjenital anomali

Organ yetmezlik bulgulari

Preoperatif mekanik ventilasyon destegi
Operasyon saati

Skorlama sistemleri

Skorlama Sistemleri

RACHS-1

STS-EACTS (STAT) mortality score

Aristotle basic score

Category 1
PDA>30d, OS ASD, sinus venosus septal
defect, aortic coarctation=>30d, PAPVC

Category 2
VSD. TOF, Glenn, OP ASD. aortic coarctation
at age=30d, ASD and VSD, repair of total
anomalous pulmonary veins at age >30d

Category 3
Fontan procedure, Systemic to pulmonary
artery shunt, mitral valvotomy or valvuloplasty,
MVR, PA banding

Category 4

Asterial switch operation with VSD closure,

atrial septectomy. repair of total anomalous
veins at age <30d

Category 5

Repair of truncus arteriosus and inferrupted
arch, tricuspid valve repositioning for neonatal
Ebstein anomaly at age <30d

Category 6
Norwood operation, Damus-Kaye-Stansel
procedure

Ca
ASD, VSD, Fontan (lateral tunnel, fenestrat-
ed), aortic coarctation repair (end to end),
TOF repair (no TAP)

Category 2
PDA. mitral plasty, Glen, TOF (TAP), Fon-
tan (external conduit, fenestrated)

Category 3
Arterial switch operation. coarctation repair
(patch aortoplasty). AVSD repair (complete),
coarctation repair + VSD repair, Rastelli

Category 4
Arterial switch operation and VSD repair,
Asterial switch procedure + aortic arch repai,
PA banding. systemic-pulmonary

(MBTS or central), MVR. TOF-AVSD repair

Category 5
Norwood procedure, Damus-Kaye-Stansel
procedure

Category 1
ASD repair, AVSD repair
(intermediate and partial), PDA.
PAPVC repair

Category?
'VSD, Glenn, Systemic to pulmo-
nary shunt (MTBS and central),

TOF (ventriculotomy, non-TAP)

Category 3
TOF (TAP), Fontan, TAPVC re-
‘pair, mitral valvuloplasty, MVR.

Category 4
Senning. ASO. ASO and VSD,
DORV (intraventricular tunnel
repair), Rastelli. Norwood

Erken Ekstlibasyon
Pulmoner Hipertansiyon

Table

Pulmonary Artery Hypertension: Is It Really a
Contraindicating Factor for Early Extubation in
Children After Cardiac Surgery?

Vladimiro L. Vida, MD, Juan Leon-Wyss, MD, Milagros Rojas, MD, Ricardo Mack, MD,
Joaquin Barnoya, MD, MPH, and Aldo R. Castafieda, MD, PhD

(Ann Thorac Surg 2006;81:1460-5)

© 2006 by The Society of Thoracic Surgeons

3. Hemodynamic and Outcome Data of Patients With VSD Who Were Extubated Early According to the Degree of
i Arterial i
Y P

Patients Early Extubated (n = 90)

varliginda
Kontrendike mid

< Group 1.(n =8 > Group2(n =35> Growp3(n = 4> p Valu

Preoperative MPAP/mm Hg (SD) (before CPBP 862297 4197348 5861 (721 0.0001
and VSD closure)

Postoperative MPAP/mm Hg (SD) (after CPBP 227 213 2489 (5.42)° 2977 (863)° 0001
and VSD closure)

Postoperative complications, patients (%) 1(125%) 3(7.9%) 7(159%) 055

Early extubation rate (%) 88.8% 97.4% 846% 017

Reintubation, n (%) 0 0 2(45%) 035

Mean ICU stay, days (SD) 225 (0.46) 263 (1.02) 29(153) 033

Mean hospitalization, days (SD) 512(0.8) 7.05 (10.38) 681(42) 079

Range 456 46 47
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Review

e Fast-tracking in pediatric cardiac

surgery — The current standing

Alexander JC Mittnacht, Ingrid Hollinger
Department of Anesthesiology, The Mount Sinai Medical Center, New York, NY

Annals of Cardiac Anaesthesia e Vol. 13:2 e May-Aug-2010

Extubation in the operating room after congenital heart
surgery in children
Alexander J. C. Mittnacht, MD, Maria Thanjan, MD, Shubhika Srivastava, MD,® Umesh Joashi, MD,"

Carol Bodian, PhD,” Sabera Hossain, MS,* Nobuhide Kin, MD,® Ingrid Hollinger, MD,* and Khanh Nguyen, MD®
J Thorac Cardiovasc Surg 2008;136:38-93

Intraoperative and postoperative risk factors for
prolonged mechanical ventilation after pediatric
cardiac surgery

Potential risk factors of postoperative parameters and events

Aok10.1111 /314609592 2006 015

Medium mechaniaal

Long mechanical

ventilation ventilation
No. with risk factors (%) Mean (SD) OR P-value OR P-value]
End of operation
Pa0,/FiO; (mmHg) 302 (172) 099 0.0001 099 0.0001
pH 7.32 (0.65) 262 049 7.81 086
BE (mmoll™) -3109 118 0.0002 115 001
Hb (g-dl™) 109 1) 114 0.01 113 011
First 24 h
Minimum PaO,/FiO; (mmHg) 173 (126) 099 0.0001 099 001
Minimum pH 7.29 (0.05) 006 017 005 032
Minimum BE (mmol1~") -57 25) 112 001 1 01
Minimum Hb (gdI™") 101 (1.8) 108 022 042
Temperature max (*C) 378+07 126 on 148 X
Serum creatinine (umol1™) 585 (17.8) 102 0.0001 103 0.0001
Urea nitrogen (mmol-1™") 1422 126 0.0001 145 0.0001
Urine (mlkg"h™") 1107 133 0.0001 1 0.0001
Bleeding (mbkg "h™") 1100 1.93 0.0001 159 0.0001
Volume input (ml'kg 'h") 132 201 0.0001 132 0.0001
Blood intake (mlkg "h™") 06 (1.1) 219 0.0001 173 0.0001
v T
Nitric oxide BB 0l 00001 2105 00001
| _Reoperation bleeding ©3) 3. 0002 75 0.000T |

Erken Ekstlibasyonun
Kontrendikasyonlari

* Kesin Kontrendikasyon
— Ciddi Pulmoner Hipertansiyon
— Preoperatif solunum yetmezligi
— Bilinen zor havayolu
— Cerrahi sonrasi aglk sternum
— Kanama
— Ventrikiler disfonksiyon
* Relatif Kontrendikasyon
— Yenidogan
— Major kromozomal/genetik anomaliler

Hanilton BCS, 2014 Semin Cardiothorac Vasc Anesth 18:290-296

Anestezi Yonetimi |

* Premedikasyon
— Oral Midazolam 0.5 mg/kg preoperatif 30 dk
* indiiksiyon
— intravensz
— Maske indiiksiyon
— intramuskiiler

* idame
— inhalasyon
— Kisa etkili opioid
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Anestezi Yonetimi Il
Monitorizasyon

Anestezi Yonetimi Il

* Elektrokardiogram

* SpO,

* End-tidal CO,

* invaziv kan basinci

* Santral ven6z basing
* Nasofarengeal sicaklik
* idrar gikisi

* rSO,

* BIS

e TEE

* idame sivi tedavisi

* Kardiyopulmoner baypas yonetimi
* Devre
* Orta derece hipotermi
* Ultrafiltrasyon

* Antifibrinolitik ila¢ kullanimi

Anestezi Yonetimi IV
Rejyonel Anestezi

Postoperatif analjezi

Caudal Anesthesia in Pediatric Cardiac Surgery: Does It Affect Outcome?

Galina Leyvi, MD,* David G. Taylor, MD,* Elizabeth Reith, MD,* Arabela Stock, MD, Gregory Crooke, MD#
and John D. Wasnick, MD, MPH*

Journal ) Vol 15, 005 pp 734738

PE KALP Cl

KAUDAL BLOK UYGULAMASI ILE
ERKEN EKSTUBASYON"

A thesia t with single injection paraverteb
block for aorta coarctation in infant

Ayda Tiirkdz', Sule T. Balci', Meltem Can Giiner', Halim Ulugél’, Can Vuran?. Emre Ozker? &
Riza Tiirkéz? Pediatric Anesthesia 23 (2013) 1078-1083

:

* Parasetamol

* Ketorolak

* Deksmedetomidin
* Morfin

¢ Tramadol
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Postoperatif analjezi

Eliminasyon Ozellik

Endikasyon

Morfin Analjezi-sedasyon Yiikleme: Hepatik-renal Bulanti,kusma
50-200 p/kg Morfin-6-glukronid
infiizyon: nedeniyle bobrek
5-80p/kg/st yetmezlignde doz

azalt.

Remifentanil MVda infiizyon Analjezi: Plazma ve doku infiizyon
0.1-0.3 p/kg/dk kolinesterazlariile | durdurulmadan
Anestezi: hizli metabolize once alternatif

0.5-1.5 p/kg/dk analjezik ihtiyaci

MV'daki hastada

Tramadol Oral medikasyon >12 yag Hepatik —renal Bulanti, kusma,
50-100 mg 4-6 st klirens kabizlik

araile Yiiksek dozlarda
solunum
depresyonu

REVIEW ARTICLE

Analgesia and sedation after pediatric cardiac surgery

Postoperatif analjezi

Pedatric Anesthesia 21 201 1) 567-576 @ 2010 Bisckwell Publishing Lt

* Erken ekstlibasyonun postoperatif agri kalitesi
Uzerine negatif etkisi yoktur ve artmis analjezik
gereksinimi ile sonuglanmaz.

Pettersson PH, 2004 ) Cardiothorac Vasc Anesth 18:64-67

* Anestezi yonetimi degisimi; postoperatif sedasyon ve
analjezi slirecine de yansimistir.

Peter D. Winch, Pediatr Crit Care Med 2016; 17:630-637

Eksttibasyon Kriterleri |

 Altta yatan patolojinin tam dizeltilmesi
e Sternum kapali
* Biling acik
¢ Hemodinamik stabilite;
— inotrop skoru <10
* Metabolik stabilite, yeterli idrar gikisi
* Devam eden kanama olmamasi
¢ Akciger grafisinde ek patoloji olmamasi
* Normotermi
* Yeterli hemostaz
— PLT>250000/pl, PTT 40-60 sn, PT >%65

Ekstibasyon Kriterleri Il

* Hava yolu koruyucu refleksleri yeterli
* Yardimci solunum kaslari aktif degil

* Yeterli ventilasyon ve oksijenasyon

— Fi0, 0.21; Sp0O, >%95 ve ETCO, 30-45 mmHg

— FiO, £%40; pH> 7.35, PaCO, <45mmHg, PEEP <5cmH,0,
PS <8cmH,0

— FiO, <%50; Pa0,/FiO, >200, pH>7.35, PaCO, <45 mmHg
veya PEEP <5cmH,0; CPAP < 8cmH,0

— TV >5ml/kg, yasina uygun frekans,
BCPS sonrasi Sp0O,>%75 , TCPC sonrasi SpO, >%90
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Ekstlibasyon Basarisizhgi

insidans

* %4

Barash PG, Ann Thorac Surg 1980,29(3):228-233

*%2.5

Neirotti RA, Heart Lung Circ 2002;11(3):157-161,

*%2-3

‘ricella LA, Ann Thorac Surg 2000,69.865-71.
Mittnacht AJ, ) Thorac Cardiovase Surg 2008;136:83-93.

Risk Faktorleri

*Kiglik yas, prematrite
*Dislik agirhk

*Erkek cinsiyet

*Down sendromu

*Uzun kardiyopulmoner baypas
*Yiksek inotrop skoru

*Kontrol edilemeyen kanama
*Reoperasyon gereksinimi

Neirotti RA, Heart Lung Circ 2002;11(3):157-161
Baischs, Pediatr Crit Care Med 2005,6:312318

Gogus Kalp Damar Anestezi ve Yogun Bakim Dernegi

(e lisclt Reeagicsd

Tesekklir ederim...




