Anesthetic Considerations in a Pediatric Patient with Patau Syndrome
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INTRODUCTION

DISCUSSION

DISCUSSION (continued)

• Patau syndrome, or Trisomy 13, is a chromosomal disorder first
described in 19601. It is the third most common autosomal trisomy
disorder with an estimated prevalence of 8 to 15 per 100,000 live
births2,3.

Given the breadth of possible congenital abnormalities associated
with Patau Syndrome, anesthetic management for these patients
emphasizes diligent preoperative planning and intraoperative
vigilance. Anesthetic goals include seizure prevention, maintenance of
hemodynamic stability, and prevention of and monitoring for apnea.

• Respiratory A number of craniofacial abnormalities commonly
reported in Patau Syndrome are associated with difficult ventilation
and intubation and they include short neck, micrognathia, high
arched cleft lip and palate and nasal malformation8.

• A majority of prenatal diagnoses are terminated or spontaneously
lost, with 20% of cases resulting in live births4. Median life
expectancy is 5 to 12 days and over 90% of infants die within the
first year, with a majority of deaths occurring in the first month of
life2,5,6.

• Renal Renal involvement, such as renal agenesis, hydronephrosis,
and polycystic kidneys, is present in 60% of cases8.
• Musculoskeletal Joint contractures and subluxation may develop
with age and may present additional challenges to direct
laryngoscopy, intravenous access, positioning, and transportation of
these patients.

• Patau syndrome phenotype is characterized by multiple craniofacial
and congenital organ malformations, particularly involving the
cardiac and central nervous systems7. These anatomic and
functional changes present potential challenges to anesthetic
management.
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• We present a case of a patient with Patau Syndrome who
underwent monitored anesthesia care (MAC) for a magnetic
resonance imaging (MRI) of the lumbar spine.

• Hematologic Long-standing hypoxemia due to CHD is associated
with secondary erythrocytosis. This both increases thrombosis risk
due to hyperviscosity and stasis and bleeding risk due to
coagulation profile derangements9.

CASE PRESENTATION

CONCLUSION

• A 3-year-old female child presented for repeat lumbar spine
imaging in preparation for possible neurosurgical intervention. Her
past medical history included a prenatal diagnosis of Trisomy 13,
Lennox Gastaut Syndrome, global developmental delay,
sacrococcygeal teratoma with tethered cord, optic nerve atrophy,
bicuspid aortic valve, patent ductus arteriosus (PDA), atrial septal
defect (ASD), pulmonic valve dysplasia, suspected obstructive
sleep apnea (OSA), urogenic bladder complicated by multidrug
resistant urinary tract infections, and failure to thrive. The patient
was born at full term via cesarean section.

• Despite high mortality rates, cases of long-term survival past the
first decade have been reported10-12. One-year survival rates have
increased from 3% to 5-20% in recent years2,5,6,13.

• Prior to the start of the case, oral midazolam was given for
anxiolysis. In preparation for the procedure, the American Society of
Anesthesiology’s standard monitors (EKG, non-invasive blood
pressure, pulse oximetry, capnography) were placed, and a
peripheral intravenous (IV) access was obtained with a 24-gauge
catheter in the left hand. The patient was positioned supine, head
neutral, and all pressure points padded. Propofol was titrated to the
patient’s level of sedation. The patient maintained spontaneous
respirations throughout the procedure with 6 L/min of supplemental
oxygen via face mask.
• The 41-minute procedure proceeded uneventfully, and the patient
was then transported to the post-anesthesia care unit (PACU) with
continued oxygen supplementation at 4 L/min via face mask. She
continued to do well in the PACU and was discharged later the
same day.

• Neurologic Abnormal intrauterine cerebral development is
characteristic and results in severe cognitive impairment; serious
developmental delay is reported in all patients surviving beyond the
first year of life7. Seizure disorders are present in 50% of patients7.
• Cardiac Congenital heart disease (CHD) is present in 80% of
patients with Patau syndrome, with most cases having multiple noncyanotic lesions including PDA, ASD, and ventricular septal defect
(VSD)7,8. Less commonly, dextrocardia, Tetralogy of Fallot and
transposition of the great arteries may be seen7. Most notably,
uncorrected cardiac abnormalities may not be adequately
diagnosed or optimized due to poor life expectancy.

• Although these estimates may be influenced by less severe genetic
mosaicism and increased termination of pregnancies with major
malformations, these reports have led to more physicians
transitioning from palliative care to more aggressive inpatient
management2,14.
• One year survival after first surgery increases to 70% in those with
Patau syndrome; therefore, a deeper understanding of anesthetic
management and its potential challenges in these patients benefit
both the anesthesiologist and the patient2.

REFERENCES

Representative transthoracic echo of parasternal
short axis view with Doppler demonstrating patent
ductus arteriosus (PDA) with left-to-right shunt
and high Doppler flow velocity. Suggestive of
normal/low pulmonary artery pressure. Ao, aorta;
D, diastolic; DAo, descending aorta; RV, right
ventricle; S, systolic15.

Patient’s
transthoracic
echo
demonstrating aortic root dilation to 25
mm at end diastole.

1. Patau K, Smith DW, Therman E, Inhorn SL, Wagner HP. Multiple congenital anomaly caused by an extra autosome. Lancet. 1960;1(7128):790-793.
2. Nelson KE, Rosella LC, Mahant S, Guttmann A. Survival and Surgical Interventions for Children With Trisomy 13 and 18. JAMA. 2016;316(4):420-428.
3. Parker SE, Mai CT, Canfield MA, et al. Updated National Birth Prevalence estimates for selected birth defects in the United States, 2004-2006. Birth Defects
Res A Clin Mol Teratol. 2010;88(12):1008-1016.
4. Tonks AM, Gornall AS, Larkins SA, Gardosi JO. Trisomies 18 and 13: trends in prevalence and prenatal diagnosis - population based study. Prenat Diagn.
2013;33(8):742-750.
5. Rasmussen SA, Wong LY, Yang Q, May KM, Friedman JM. Population-based analyses of mortality in trisomy 13 and trisomy 18. Pediatrics. 2003;111(4 Pt
1):777-784.
6. Meyer RE, Liu G, Gilboa SM, et al. Survival of children with trisomy 13 and trisomy 18: A multi-state population-based study. Am J Med Genet A.
2016;170A(4):825-837.
7. Hsu HF, Hou JW. Variable expressivity in Patau syndrome is not all related to trisomy 13 mosaicism. Am J Med Genet A. 2007;143A(15):1739-1748.
8. Martlew RA, Sharples A. Anaesthesia in a child with Patau's syndrome. Anaesthesia. 1995;50(11):980-982.
9. Zabala LM, Guzzetta NA. Cyanotic congenital heart disease (CCHD): focus on hypoxemia, secondary erythrocytosis, and coagulation alterations. Paediatr
Anaesth. 2015;25(10):981-989.
10. Tsukamoto M, Hitosugi T, Esaki K, Yokoyama T. The Anesthetic Management for a Patient With Trisomy 13. Anesth Prog. 2017;64(3):162-164.
11. Redheendran R, Neu RL, Bannerman RM. Long survival in trisomy-13-syndrome: 21 cases including prolonged survival in two patients 11 and 19 years
old. Am J Med Genet. 1981;8(2):167-172.
12. Zoll B, Wolf J, Lensing-Hebben D, Pruggmayer M, Thorpe B. Trisomy 13 (Patau syndrome) with an 11-year survival. Clin Genet. 1993;43(1):46-50.
13. Vendola C, Canfield M, Daiger SP, et al. Survival of Texas infants born with trisomies 21, 18, and 13. Am J Med Genet A. 2010;152A(2):360-366.
14. Nelson KE, Hexem KR, Feudtner C. Inpatient hospital care of children with trisomy 13 and trisomy 18 in the United States. Pediatrics. 2012;129(5):869876.
15. Rao, P Syamasundar. (2020). The Author’s Contributions to Echocardiography Literature (Part II—1991–2020). Children. 7. 34. 10.3390/children7040034.

