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Cardiopulmonary Bypass and Anesthesia during
 Pregnancy SC 黃興耀 朱柏誠 陳藍櫻
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Case Report 28 y/o Female
 Tetralolgy of Fallot
 Pregnancy
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Case Report 9 m/o Tetralogy of Fallot 10 y/o Shunt surgery 11.05 2002 Catheterization 11.25 2002 MAPCAs ligation Unifocalization 12.16 、 17 Total correction
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Tetralogy of Fallot VSD
 Infundibular pulmonary stenosis
 Overriding of aorta
 RVH
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10/22/2002 Chest CT Situs solitus, Levocardia
 Right arch
 4 chamber dilatation
 Perimembranous VSD
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10/22/2002 Chest CT Overriding aorta
 LAD from RCA
 Pulmonary trunk atresia (no gross PDA)
 Major Aortopulmonary Collateral Artery
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11/05/2002 Catheterization
 TOF with pulmonary atresia(no gross PDA)
 Multiple MAPCAs
 Moderate-severe AR
 Mild MR
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11/05/2002 Catheterization Pressure Sat O2
 IVC 68.1/68.8
 RA 64.4/62.8
 SVC 66.1/64.5
 RV 83/7 79.6/77.1
 Ao 92/31 93.7/94.3
 LV 87/7 98.1/98.2
 LPA 26/18 94.3/93.4
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11/25/2002 Thoracotomy MAPCAs ligation
 Unifocalization
 Via right thoracotomy
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12/16/2002 Open heart surgery Aortic valve plasty
 VSD repair
 MAPCA ligation
 RVOT reconstruction
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But before surgery……. 12/14 Delay of MC was told
 12/15 Sonagraphy ： one fetus with FHB(+)
 GA ： 10+ weeks
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D＆ C before or after the surgery? The patient and her family made a decision
 of artificial abortion
 Should D＆ C be before or after the open heart surgery?
 If general anesthesia were proceeded, how can we maintain the patient’s vital signs?
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A systemic review of the period 1984 – 1996 American Journal of Obstetrics＆ Gynecology
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A systemic review of the period 1984 – 1996 American Journal of
 Obstetrics＆ Gynecology
 161 cases, 137 Cardio-Pulmonary Bypass
 Morbidity Mortality
 Fetal-neonatal 9% 30%
 Maternal 24% 6%
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A systemic review of the period 1984 – 1996 American Journal of
 Obstetrics ＆ Gynecology
 Hospitalization after 27 of GA and extreme emergencypoor maternal outcome
 Fetal-neonatal risks of maternal surgery during pregnancy are high and unpredictable
 Maternal risk↑↑ at or after delivery
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CPB during pregnancy Annals of Thoracic Surgery
 The risk to the mother is now similar to that for non-pregnant female
 (3% overall)
 The fetal mortality remains high(19%), and still unpredictable
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Open heart surgery V.S. D＆ C Which surgery with general anesthesia can
 maintain the patient’s vital signs if her cardiopulmonary function get downhill during the surgery?
 Open heart surgery with CPB support?
 D＆ C without CPB？
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12/16 、 17 Open heart surgery Aortic valve plasty
 VSD repair
 MAPCA ligation
 RVOT reconstruction
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12/17 Fever due to transfusion 12/20 still fever, leukocytosis 12/20 Sonagraphy ： one fetus, FHB(-) Vaginal spotting(+) 12/21 Consult Dr. 徐明洸 fever, leukocytosisshould search for
 the other focus 12/22 r/o pneumonia
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Cardiopulmonary Bypass During Pregnancy First used in 1951, for pregnancy in 1959 What? Placement of the patient onto extracorporeal membrane oxygenation (ECMO) to bypass the heart and lung in open heart surgery How? 1. blood from the body 2. heart-lung machine for oxygenation 3. Systemic circulation under pressure
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Why:
 allows the surgeon adequate time to
 perform primary heart surgery on a
 temporarily nonfunctioning heart
 Who:
 rheumatic valve disease, bacterial endocarditis,
 mitral valve replacement, closure of ASD or VSD,
 repair of Tetralogy of Fallot
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Figure 1:
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Risks: Maternal Mortality: similar to nonpregnant
 female patient (3%) Fetal Mortality: (19%)
 Procedure No. Of Patients Maternal Death Fetal Death
 Open Mitral Commisurotomy
 37 0 2
 Mitral Valve Replacement
 36 1 8
 Aortic Valve Replacement
 18 0 7
 Closure of ASD or VSD
 19 1 4
 Repair of Tetralogy of Fallot
 2 0 1
 Total: 112 2(2%) 22(19%)

Page 25
                        

Maternal Complications: are now similar to that for nonpregnant women of the same age group.
 Prolonged bypass induces cytokine activation and an inflammatory response, which result in:
 1. Red cell damage and haemoglobinuria
 2. Thrombocytopenia
 3. Clotting abnormalities
 4. Reduced pulmonary gas exchange
 5.Cerebrovascular accidents
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Kidney: damage ranging from decreased urine output to complete renal failure Lung: may fail to fully expand after bypass (atelectasis) Neural effects: stroke or seizure Blood Dilution: - due to extra fluid needed during cardiopulmonary bypass. - may require transfusion of blood products may cause blood clotting abnormalities during post- operative period
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Risk evaluation: risk of serious complications related depends on: 1. the age of the patient, 2. how ill they are at the time of the operation 3. the complexity of the surgery to be performed 4. Anesthetic medication most cases risk is below one percent, but in higher co
 mplexity situations, may be 10 percent to 20 percent.
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Pharmacologic Considerations of drugs commonly used during cardiac operation: Teratogenicity might develop when any drug is
 administered to pregnant women, especially first trimester.
 Many aspects about the effects of drugs on the maternofetal unit are uncertain or unknown.
 Most anesthetic drugs result in increased rate of abortion, but no increase in congenital malformations.
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Many times the relationship between anesthesia, operation and increased rate of abortions is not very clear.
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Drugs commonly used during cardiac operatons: Induction agents:
 1. Thiopental- decrease materal BP and UBF (20%), fetal
 oxygen saturation and pH drop.
 caused by- 1. Light depth of anesthesia
 2. Sympathetic stimulation
 3. Uterine vasoconstriction
 2. Ketamine- does not afffect fetus or UBF
 - one study showed the abolish of fetal
 hypertension and bradycardia
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3. Etomidate- safe and effective induction agent - provides hemodynamically stable
 induction 4. Propofol- no adverse effect. More obervation
 needed. 5. Benzodiazepine: a) diazepam- not alter UBF or hemodynamics
 of the mother and fetus but- increase the risk of cleft lip
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Inhalational Agents: Nitrous Oxide- conflicting results
 - definitive increase in abortion
 Halothane- decrease in fetal weight and size, but no
 teratologic effects
 Halothane and Isoflurane-
 at 1.5 MAC- does not decrease UBF
 - fetal oxygenation was also not
 affected
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at 2.0 MAC:
 1. Maternal BP, cardiac output and UBF decreased
 2. Fetal hypoxemia and acidosis
 3. Fetal BP and heart rate decrease
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Narcotics:
 Fentanyl- decrease FHR
 Morphine- a. Increase number of still born
 b. Increase infant mortality
 c. Decrease rate of growth in new born
 d. Exencephaly and skeletal abnomalities
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Muscle relaxants:
 Succinylcholine and pancuronium are safe.
 Anticoagulants:
 -a large polyionic molecule, does not cross
 the placenta, not associated with teratogenicity
 or fetal hemorrhage.
 -long term effect still under observation

Page 36
                        

Fetal Age and Timing of Cardiac Operation(The society of Thoracic Surgeons, 1996)
 Congenital malformations occurs more commonly when cardiopulmonary bypass(CPB) is performed during first trimester
 The risk of teratogenesis due to drug administration and possible CPB always present.
 When fetus is more than 28 weeks’ gestation, it is a safe option to deliver the child by cesarean section immediately before, or at the same time of cardiac operation.

Page 37
                        

Impact on Fetus Fetal response
 bradycardia due to fetal hypoxia Fetoplacental unit response
 circulation at maternal and fetal side
 vasoactive phenomenon Uterine response
 uterine contraction
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Hypotension and low perfusion Uterine vasculature is not autoregulated and is ful
 ly dilated under normal condition. Placental blood flow is directly proportional to m
 ean arterial pressure, inversely proportional to uterine artery resistance.
 Hypoperfusion cause uterine contraction, placental insufficiency, and secondary fetal hypoxia.
 Bradycardia may be corrected by increasing flow rate.
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Hypothermia(1) Protect maternal heart tissue and fetus in lo
 wering metabolic rate. Fetus can autoregulate his/her heart rate un
 der mild hypothermia Uterine contraction occurs frequently durin
 g CPB and re-warming phase after moderate or profound hypothermia.
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Hypothermia(2) Mechanism unknown Bradycardia noted on normothermia Increase risk of maternal arrhythmia during
 re-warming, cause uterine contraction and uteroplacental hypoperfusion.
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Dilutional effect Dilutional effect of bypass cause a decreas
 e in hormonal levels, particularly progesterone, which produces increased uterine excitability.
 Supportive evidence of direct progesterone supplementation in stabilizing uterus around the time of bypass.
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Nonpulsatile flow(1)(Evaluation of fetal and uterine hemodynamic during maternal CPB-The American College of Obstetricians and Gynecologists, 1996)
 Pulsatile index=(peak systolic pressure-end diastolic velocity)/mean velocity during cardiac cycle
 Pre-operatively, uterine PI normal. Intra-operatively, umbilical PI increased wi
 th disappearance of diastolic flow, and fetal bradycardia was noted.
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Nonpulsatile flow(2) One study in rhesus monkeys, in which ute
 rine blood flow was unchanged during non-pulsatile CPB.
 No human or animal data to date on the effects of nonpulsatile/pulsatile flow on fetoplacental circulation or uterine blood flow during CPB.
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Nonpulsatile flow(3)(Severe fetal bradycardia in pregnant woman undergoing hypothermia CPBJournal of Cardiothoracic and Vascular Anesthesia, Vol 13, 1999)
 Farmakides et al studied the blood flow of the uterine arteries using Doppler ultrasound during CPB of 23 weeks of pregnancy.
 Despite the use of nonpulsatile pump, the blood flow in the uterine artery showed pulsatile.
 Fetus heart rate showed temporary bradycardia.
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Anticoagulation(Pregnancy in patients with prosthetic heart valves: The effects of anticoagulation on mother, fetus and, neonate. American Heart Journal. August 1992)
 Risk of spontaneous abortion and still-birth increased in pregnant patients taking coumarin, maybe related to intrauterine hemorrhage.
 Maternal complications decreased if anticoagulation is continued throughout pregnancy.
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Others(1)(Cardiopulmonary Bypass During PregnancyThe Society of Thoracic Surgeons, 1996)
 Vasoactive phenomenon of fetoplacental circulation probably due to activation of eicosanoid products( prostaglandin E2 and possibly thromboxane)
 Inactivation of eicosanoid products with indomethacin or corticosteroid can prevent this phenomenon.
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Other(2) Increase in catecholamine levels, as part of
 the fetal stress response increase systemic vascular resistance.
 In experimental setting of CPB, a spinal anesthetic to fetus showed to prevent the stress response, but clearly impractical in clinical setting.
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Conclusion(1) Open heart operation should be avoided, if
 all possible, during the first trimester. When fetus is more than 28 weeks of
 gestation, it is safe option to deliver the child by cesarean section immediately before, and at the same operation, as the cardiac operation.
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Conclusion(2) High flow, high pressure, normothermic by
 pass offers least risk to the fetus. Fetal heart and uterine monitoring should b
 e used to allow adjustments to the flow and pharmacological manipulations to ensure adequate placental perfusion.
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Reference(1) Hemodynamic deterioration after cardiopulmonary bypas
 s during pregnancy: resuscitation by postoperative emergency Cesarean section. Journal of Cardithoracic & Vascular Anesthesia. 14(3), 2000 June
 Cardiac operation during pregnancy: Review of factors influencing fetal outcome. The society of Thoracic Surgeons, 2000
 Severe fetal bradycardia in a pregnant woman undergoing hypothermic cardiopulmonary bypass. Journal of cardiothoracic and Vascular Anesthesia, Vol 13, June 1999
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Reference(2) Outcome of cardiovascular surgery and pregnancy: A syst
 emic review of the period 1984-1996. American Journal of Obstetrics &Gynecology, 1998.
 Cardiopulmonary Bypass in Pregnancy. Annals Thoracic Surgeons, 1997.
 Cardiopulmonary bypass during pregnancy. The Society of Thoracic Surgeons, 1996.
 Evaluation of fetal and uterine hemodynamics during maternal cardiopulmonary bypass. The American College of Obstetricians and Gynecologists, 1996.
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Reference(3) Pregnancy in patients with prosthetic heart valves: The
 effects of anticoagulation on mother, fetus and neonate.American Heart Journal, August 1992.
 Anesthesia, Cardiopulmonary Bypass, and the Pregnant Patient. Mayo Clinical Proceedings, 66, 1991.


                        

                                                    
LOAD MORE
                                            

                

            

        

                
            
                
                    
                        Related Documents
                        
                            
                        

                    

                    
                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            HOWTO Bypass Internet Censorship

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Anesthesia News

                                            
                                                
                                                    Category: 
                                                    Health & Medicine
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Marginal ulcer gastric bypass

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Anesthesia Complications

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Local Anesthesia

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            CORONARY ARTERY BYPASS SURGERY

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Cardiopulmonary bypass effect to others organs

                                            
                                                
                                                    Category: 
                                                    Health & Medicine
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Inhaled anesthesia

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Anesthesia Units

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Cardiopulmonary bypass

                                            
                                                
                                                    Category: 
                                                    Education
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Quick guide to Cardiopulmonary Care

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Hoover Dam Bypass

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                            

                

            

        

            



    
        
            	Powered by Cupdf


            	Cookie Settings
	Privacy Policy
	Term Of Service
	About Us


        

    


    

    
    
    

    
    
    

    
    
        
    
    















