
NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−1−

EVALUACIÓN CLÍNICA  
NEUROLÓGICA

Amiel-Tison C. Clinical assessment of the infant nervous system. En: Levene MI, Chervenak FA, Whittle M (Eds). Fetal and Neonatal Neurology 
and Neurosurgery. Third Ed. Churchill Livingstone, London 2001: 99-119.

Amiel-Tison C, Grenier A. Neurological Assessment during the first year of life. Oxford University Press 1986, New York 1986.

Australian Genomics Health Alliance Acute Care Flagship, Lunke S, Eggers S, Wilson M, Patel C, Barnett CP, Pinner J, et al. Feasibility of Ultra-
Rapid Exome Sequencing in Critically Ill Infants and Children With Suspected Monogenic Conditions in the Australian Public Health 
Care System. JAMA. 2020 Jun 23;323(24):2503-2511. doi: 10.1001/jama.2020.7671. PMID: 32573669; PMCID: PMC7312414.

Ballard JL, Khoury JC, Wedig K, Wang L, Eilers-Walsman BL, Lipp R. New Ballard Score, expanded to include extremely premature infants. J 
Pediatr. 1991 Sep;119(3):417-23. doi: 10.1016/s0022-3476(05)82056-6. PMID: 1880657.

Bird TD, Tapscott SJ. Clinical Neurogenetics. In: Bradley WG, Daroff RB, Fenichel GM, et al, eds. Neurology in Clinical Practice. Boston: 
Butterworth- Heinemann; 2000:777-803.

Brazelton TB, Nugent JK. Neonatal behavioral assessment scale. 3nd ed. Clinics in Developmental Medicine Nº 137. Mac Keeith Press, 
Cambridge University Press; London 1995. 

Datta AN, Furrer MA, Bernhardt I, Hüppi PS, Borradori-Tolsa C, Bucher HU, Latal B, Grunt S, Natalucci G; GM Group. Fidgety movements in infants 
born very preterm: predictive value for cerebral palsy in a clinical multicentre setting. Dev Med Child Neurol. 2017 Jun;59(6):618-
624. doi: 10.1111/dmcn.13386. Epub 2017 Jan 19. PMID: 28102574.

Cravchik A, Subramanian G, Broder S, Venter JC. Sequence analysis of the human genome: implications for the understanding of nervous 
system function and disease. Arch Neurol. 2001 Nov;58(11):1772-8. doi: 10.1001/archneur.58.11.1772. PMID: 11708983.

Dobyns WB. Introduction to Genetics. In: Swaiman KF, Ashwal S, eds. Pediatric Neurology: Principles and Practice. 3rd ed. St. Louis: CV Mosby; 
1999:325-353.

Downie L, Halliday J, Lewis S, Amor DJ. Principles of Genomic Newborn Screening Programs: A Systematic Review. JAMA Netw Open. 2021 Jul 
1;4(7):e2114336. doi: 10.1001/jamanetworkopen.2021.14336. PMID: 34283230; PMCID: PMC8293022.

Dubowitz LMS, Dubowitz LMS, Mercuri E. The Neurological Assessment of the Preterm & Full-term Newborn Infant. 2nd Ed. Cambridge 
University Press. London: Mac Keith Press 1999.

Einspieler C, Prechtl H FR, Bos A F, Ferrari F, Cioni G. Prechtl´s Method on the Qualitative Assessment of General Movements in Preterm, Term 
and Young Infants. Clinics in Developmental Medicine Nº 167. Mac Keith Press, London 2004. 

Einspieler C, Marschik PB, Pansy J, Scheuchenegger A, Krieber M, Yang H, Kornacka MK, Rowinska E, Soloveichick M, Bos AF. The general 
movement optimality score: a detailed assessment of general movements during preterm and term age. Dev Med Child Neurol. 2016 
Apr;58(4):361-8. doi: 10.1111/dmcn.12923. Epub 2015 Sep 14. PMID: 26365130; PMCID: PMC5951275.

Ferrari F, Cioni G, Einspieler C, Roversi MF, Bos AF, Paolicelli PB, Ranzi A, Prechtl HF. Cramped synchronized general movements in preterm 
infants as an early marker for cerebral palsy. Arch Pediatr Adolesc Med. 2002 May;156(5):460-7. doi: 10.1001/archpedi.156.5.460. 
PMID: 11980551.

García-Alix A, Quero J. Evaluación Neurológica del Recién Nacido. Editorial Díaz de Santos. Madrid 2011.

García-Alix, A, Cabañas F. Coma por encefalopatía hipóxico-isquémica en el recién nacido a término. En: Coma en pediatría. Diagnóstico y 
tratamiento. Casado Flores J, Serrano A (Eds). Diaz de Santos, S.A. Madrid 1997: 177-184

García-Alix A, Sáenz-de Pipaón M, Martínez M, Salas-Hernández S, Quero J. Utilidad del perímetro cefálico en el recién nacido para anticipar 
problemas en el neurodesarrollo. Rev Neurol. 2004 Sep 16-30;39(6):548-54. Spanish. PMID: 15467994.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−2−

Hadders-Algra M. General movements: A window for early identification of children at high risk for developmental disorders. J Pediatr. 2004 
Aug;145(2 Suppl):S12-8. doi: 10.1016/j.jpeds.2004.05.017. PMID: 15292882.

Hadders-Algra M. Neural substrate and clinical significance of general movements: an update. Dev Med Child Neurol. 2018 Jan;60(1):39-46. 
doi: 10.1111/dmcn.13540. Epub 2017 Aug 23. PMID: 28832987.

Palau F, García-Alix A, Lapunzina Badia P. Genética para neurólogos. Editorial Sintesis. Madrid 2020

Jones KL, Jones M C, Del Campo M. Smith´s Recognizable Patterns of Human Malformation. 8 Edition. Elsevier, Philadelphia 2022.

NICUSeq Study Group, Krantz ID, Medne L, Weatherly JM, Wild KT, Biswas S, Devkota B, et al. Effect of Whole-Genome Sequencing on the 
Clinical Management of Acutely Ill Infants With Suspected Genetic Disease: A Randomized Clinical Trial. JAMA Pediatr. 2021 Dec 
1;175(12):1218-1226. doi: 10.1001/jamapediatrics.2021.3496. Erratum in: JAMA Pediatr. 2021 Dec 1;175(12):1295. PMID: 
34570182; PMCID: PMC8477301.

Peyton C, Yang E, Msall ME, Adde L, Støen R, Fjørtoft T, Bos AF, Einspieler C, Zhou Y, Schreiber MD, Marks JD, Drobyshevsky A. White Matter 
Injury and General Movements in High-Risk Preterm Infants. AJNR Am J Neuroradiol. 2017 Jan;38(1):162-169. doi: 10.3174/ajnr.
A4955. Epub 2016 Oct 27. PMID: 27789448; PMCID: PMC7963672.

Volpe JJ. Neurological examination: normal and abnormal features. En: Volpe´s Neurology of the newborn. JJ Volpe. Sixth Edition. Saunders 
Elsevier. Philadelphia 2008:191-221.

ESTUDIOS  
COMPLEMENTARIOS

Neil JJ, Volpe JJ. Specilized Neurological Studies. En: Volpe´s Neurology of the newborn. JJ Volpe. Sixth Edition. Saunders Elsevier. 
Philadelphia 2008:222-254.

aEEG/cEEG

André M, Lamblin MD, d’Allest AM, Curzi-Dascalova L, Moussalli-Salefranque F, S Nguyen The T, Vecchierini-Blineau MF, Wallois F, Walls-
Esquivel E, Plouin P. Electroencephalography in premature and full-term infants. Developmental features and glossary. Neurophysiol 
Clin. 2010 May;40(2):59-124. doi: 10.1016/j.neucli.2010.02.002. Epub 2010 Mar 16. PMID: 20510792.

Arnaez J, Sanchez-Acosta CG, Fasce J, Garcia-Alix A. Usefulness of two-channel amplitude-integrated EEG recording in a neonatal setting. 
J Matern Fetal Neonatal Med. 2021 Jul;34(14):2248-2258. doi: 10.1080/14767058.2019.1660770. Epub 2019 Sep 6. PMID: 
31450999.

Chalak L, Hellstrom-Westas L, Bonifacio S, Tsuchida T, Chock V, El-Dib M, Massaro AN, Garcia-Alix A; Newborn Brain Society Guidelines 
and Publications. Bedside and laboratory neuromonitoring in neonatal encephalopathy. Semin Fetal Neonatal Med. 2021 
Oct;26(5):101273. doi: 10.1016/j.siny.2021.101273. Epub 2021 Jul 28. PMID: 34393094; PMCID: PMC8627431.

Chang T, Tsuchida TN. Conventional (continuous) EEG monitoring in the NICU. Curr Pediatr Rev. 2014;10(1):2-10.

Hellström-Westas L, de Vries L.S and Rosen I. An atlas of amplitude-integrated EEGs in the newborn. Informa health Care, London 2008.

Hellström-Westas L. Continuous electroencephalography monitoring of the preterm infant. Clin Perinatol. 2006 Sep;33(3):633-47, vi. doi: 
10.1016/j.clp.2006.06.003. PMID: 16950316.

Hellström-Westas L, Rosén I. Continuous brain-function monitoring: state of the art in clinical practice. Semin Fetal Neonatal Med. 2006 
Dec;11(6):503-11. doi: 10.1016/j.siny.2006.07.011. Epub 2006 Oct 24. PMID: 17067863.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−3−

Hellström-Westas L. Amplitude-integrated electroencephalography for seizure detection in newborn infants. Semin Fetal Neonatal Med. 
2018 Jun;23(3):175-182. doi: 10.1016/j.siny.2018.02.003. Epub 2018 Feb 13. PMID: 29472139.

Kadivar M, Moghadam EM, Shervin Badv R, Sangsari R, Saeedy M. A Comparison of Conventional Electroencephalography With Amplitude-
Integrated EEG In Detection Of Neonatal Seizures. Med Devices (Auckl). 2019 Dec 10;12:489-496. doi: 10.2147/MDER.S214662. 
PMID: 31849541; PMCID: PMC6911316.

McCoy B, Hahn CD. Continuous EEG monitoring in the neonatal intensive care unit. J Clin Neurophysiol. 2013 Apr;30(2):106-14. doi: 
10.1097/WNP.0b013e3182872919. PMID: 23545760.

Shellhaas RA. Continuous electroencephalography monitoring in neonates. Curr Neurol Neurosci Rep. 2012 Aug;12(4):429-35. doi: 10.1007/
s11910-012-0275-6. PMID: 22527683.

Shellhaas RA, Chang T, Tsuchida T, Scher MS, Riviello JJ, Abend NS, Nguyen S, Wusthoff CJ, Clancy RR. The American Clinical Neurophysiology 
Society’s Guideline on Continuous Electroencephalography Monitoring in Neonates. J Clin Neurophysiol. 2011 Dec;28(6):611-7. doi: 
10.1097/WNP.0b013e31823e96d7. PMID: 22146359.

Tsuchida TN, Wusthoff CJ, Shellhaas RA, Abend NS, Hahn CD, Sullivan JE, Nguyen S, Weinstein S, Scher MS, Riviello JJ, Clancy RR; American 
Clinical Neurophysiology Society Critical Care Monitoring Committee. American clinical neurophysiology society standardized 
EEG terminology and categorization for the description of continuous EEG monitoring in neonates: report of the American Clinical 
Neurophysiology Society critical care monitoring committee. J Clin Neurophysiol. 2013 Apr;30(2):161-73. 

Valverde E, García-Alix A, Blanco D. Monitorización continua de la función cerebral mediante electroencefalografía integrada de amplitud. 
Anales de Pediatría Continuada 2008.

Weeke LC, Boylan GB, Pressler RM, Hallberg B, Blennow M, Toet MC, et al. Role of EEG background activity, seizure burden and MRI in 
predicting neurodevelopmental outcome in full-term infants with hypoxic-ischaemic encephalopathy in the era of therapeutic 
hypothermia. Eur J Paediatr Neurol. 2016;20(6):855-64.

Wusthoff CJ, Dlugos DJ, Gutierrez-Colina A, Wang A, Cook N, Donnelly M, et al. Electrographic seizures during therapeutic hypothermia for 
neonatal hypoxic-ischemic encephalopathy. J Child Neurol. 2011;26(6):724-8.

Oximetría Cerebral

Alderliesten T, Dix L, Baerts W, Caicedo A, van Huffel S, Naulaers G, et al. Reference values of regional cerebral oxygen saturation during the 
first 3 days of life in preterm neonates. Pediatr Res. 2016;79(1):55-64.

Bruckner M, Wolfsberger CH, Dempsey EM, Liem KD, Lemmers P, Alderliesten T, Alarcon A, Mintzer J, de Boode WP, Schmölzer GM, Pichler G; 
ESPR Special Interest Group “Near InfraRed Spectroscopy” (NIRS). Normal regional tissue oxygen saturation in neonates: a systematic 
qualitative review. Pediatr Res. 2021 Oct 20. doi: 10.1038/s41390-021-01786-y. Epub ahead of print. PMID: 34667270.

Chalak LF, Tian F, Adams-Huet B, Vasil D, Laptook A, Tarumi T, et al. Novel Wavelet Real Time Analysis of Neurovascular Coupling in Neonatal 
Encephalopathy. Scientific reports. 2017;7:45958.

Chalak LF, Zhang R. New Wavelet Neurovascular Bundle for Bedside Evaluation of Cerebral Autoregulation and Neurovascular Coupling in 
Newborns with Hypoxic-Ischemic Encephalopathy. Developmental neuroscience. 2017;39(1-4):89-96.

El-Dib M, Soul JS. Monitoring and management of brain hemodynamics and oxygenation. Handbook of clinical neurology. 2019;162:295-
314.

Naulaers G, Meyns B, Miserez M, Leunens V, Van Huffel S, Casaer P, et al. Use of tissue oxygenation index and fractional tissue oxygen extraction 
as non-invasive parameters for cerebral oxygenation: A validation study in piglets. Neonatology. 2007;92(2):120-6.

Dix LM, van Bel F, Lemmers PM. Monitoring Cerebral Oxygenation in Neonates: An Update. Front Pediatr. 2017 Mar 14;5:46. doi: 10.3389/
fped.2017.00046. Erratum in: Front Pediatr. 2017 Jul 21;5:160. PMID: 28352624; PMCID: PMC5348638.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−4−

Jain SV, Pagano L, Gillam-Krakauer M, Slaughter JC, Pruthi S, Engelhardt B. Cerebral regional oxygen saturation trends in infants with hypoxic-
ischemic encephalopathy. Early Hum Dev. 2017;113:55-61.

Mitra S, Bale G, Meek J, Tachtsidis I, Robertson NJ. Cerebral Near Infrared Spectroscopy Monitoring in Term Infants With Hypoxic Ischemic 
Encephalopathy-A Systematic Review. Front Neurol. 2020 May 27;11:393. doi: 10.3389/fneur.2020.00393. PMID: 32536901; 
PMCID: PMC7267214.

Pichler G, Binder C, Avian A, Beckenbach E, Schmölzer GM, Urlesberger B. Reference ranges for regional cerebral tissue oxygen saturation and 
fractional oxygen extraction in neonates during immediate transition after birth. J Pediatr. 2013;163(6):1558-63.

Pryds O, Greisen G, Lou H, Friis-Hansen B. Vasoparalysis associated with brain damage in asphyxiated term infants. J Pediatr. 1990;117(1 Pt 
1):119-25.

Roche-Labarbe N, Carp SA, Surova A, Patel M, Boas DA, Grant PE, et al. Noninvasive optical measures of CBV, StO(2), CBF index, and rCMRO(2) 
in human premature neonates’ brains in the first six weeks of life. Hum Brain Mapp. 2010;31(3):341-52.

Toet MC, Lemmers PM, van Schelven LJ, van Bel F. Cerebral oxygenation and electrical activity after birth asphyxia: their relation to outcome. 
Pediatrics. 2006;117(2):333-9.

Variane GFT, Chock VY, Netto A, Pietrobom RFR, Van Meurs KP. Simultaneous Near-Infrared Spectroscopy (NIRS) and Amplitude-Integrated 
Electroencephalography (aEEG): Dual Use of Brain Monitoring Techniques Improves Our Understanding of Physiology. Front Pediatr. 
2020 Jan 21;7:560. doi: 10.3389/fped.2019.00560. PMID: 32039117; PMCID: PMC6985148.

Vesoulis ZA, Mintzer JP, Chock VY. Neonatal NIRS monitoring: recommendations for data capture and review of analytics. J Perinatol. 2021 
Apr;41(4):675-688. doi: 10.1038/s41372-021-00946-6. Epub 2021 Feb 15. PMID: 33589724; PMCID: PMC7883881.

Wagenaar N, van den Berk DJM, Lemmers PMA, van der Aa NE, Dudink J, van Bel F, Groenendaal F, de Vries LS, Benders MJNL, Alderliesten T. 
Brain Activity and Cerebral Oxygenation After Perinatal Arterial Ischemic Stroke Are Associated With Neurodevelopment. Stroke. 2019 
Oct;50(10):2668-2676. doi: 10.1161/STROKEAHA.119.025346. Epub 2019 Aug 8. PMID: 31390967; PMCID: PMC6756254.

Wyatt JS, Cope M, Delpy DT, Richardson CE, Edwards AD, Wray S, et al. Quantitation of cerebral blood volume in human infants by near-infrared 
spectroscopy. J Appl Physiol. 1990;68(3):1086-91.

Wijbenga RG, Lemmers PMA, Van Bel F. Cerebral oxygenation during the first days of life in preterm and term neonates: Differences between 
different brain regions. Pediatr Res. 2011;70(4):389-94.

Ultrasonografía-Doppler Cerebral

Benavente-Fernandez I, Lubián-Gutierrez M, Jimenez-Gomez G, Lechuga-Sancho AM, Lubián-López SP; Neonatal Neurology Foundation 
(Fundación Nene). Ultrasound lineal measurements predict ventricular volume in posthaemorrhagic ventricular dilatation in preterm 
infants. Acta Paediatr. 2017 Feb;106(2):211-217. doi: 10.1111/apa.13645. Epub 2016 Nov 21. PMID: 27783429. 

Benavente-Fernández I, Lubián-López PS, Zuazo-Ojeda MA, Jiménez-Gómez G, Lechuga-Sancho AM. Safety of magnetic resonance imaging 
in preterm infants. Acta Paediatr. 2010 Jun;99(6):850-3. doi: 10.1111/j.1651-2227.2010.01708.x. Epub 2010 Feb 19. PMID: 
20178510.

Benavente-Fernández I, Ruiz-González E, Lubian-Gutiérrez M, Lubián-Fernández SP, Cabrales Fontela Y, Roca-Cornejo C, Olmo-Duran P, Lubián-
López SP. Ultrasonographic Estimation of Total Brain Volume: 3D Reliability and 2D Estimation. Enabling Routine Estimation During 
NICU Admission in the Preterm Infant. Front Pediatr. 2021 Jul 22;9:708396. doi: 10.3389/fped.2021.708396. PMID: 34368031; 
PMCID: PMC8339409.

Benavente-Fernández I, Rodríguez-Zafra E, León-Martínez J, Jiménez-Gómez G, Ruiz-González E, Fernández-Colina RC, Lechuga-Sancho AM, 
Lubián-López SP. Normal Cerebellar Growth by Using Three-dimensional US in the Preterm Infant from Birth to Term-corrected Age. 
Radiology. 2018 Jul;288(1):254-261. doi: 10.1148/radiol.2018171956. Epub 2018 Apr 3. PMID: 29613844.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−5−

Bravo MC, Valverde E. Reliability in cerebellar size assessment by 2D cranial ultrasonography in neonates. Eur J Paediatr Neurol. 2017 
Jul;21(4):610-613. doi: 10.1016/j.ejpn.2017.03.010. Epub 2017 Apr 7. PMID: 28433244.

Chang CL, Chiu NC, Yang YC, Ho CS, Hung KL. Normal Development of the Corpus Callosum and Evolution of Corpus Callosum Sexual 
Dimorphism in Infancy. J Ultrasound Med. 2018 Apr;37(4):869-877. doi: 10.1002/jum.14420. Epub 2017 Oct 9. PMID: 28990212.

Caro-Domínguez P, Lecacheux C, Hernandez-Herrera C, Llorens-Salvador R. Cranial ultrasound for beginners. Transl Pediatr. 2021 
Apr;10(4):1117-1137. doi: 10.21037/tp-20-399. PMID: 34012859; PMCID: PMC8107866.

Deeg K-H, Rupprecht T, Hofbeck M. Doppler Sonography in Infancy and Childhood. Springer International Publishing 2015.

Deeg KH. Colour flow imaging of the great intracranial arteries in infants. Neuroradiology. 1989;31(1):40-3. 

Dudink J, Jeanne Steggerda S, Horsch S; eurUS.brain group. State-of-the-art neonatal cerebral ultrasound: technique and reporting. Pediatr 
Res. 2020 Mar;87(Suppl 1):3-12. doi: 10.1038/s41390-020-0776-y. PMID: 32218539; PMCID: PMC7098885.

Ecury-Goossen GM, Camfferman FA, Leijser LM, Govaert P, Dudink J. State of the art cranial ultrasound imaging in neonates. J Vis Exp. 2015 
Feb 2;(96):e52238. doi: 10.3791/52238. PMID: 25742241; PMCID: PMC4354604.

Fritz J, Polansky SM, O’Connor SC. Neonatal neurosonography. Semin Ultrasound CT MR. 2014 Aug;35(4):349-64. doi: 10.1053/j.
sult.2014.05.009. Epub 2014 May 29. PMID: 25129212.

Gao Y, Yan K, Yang L, Cheng G, Zhou W. Biometry reference range of the corpus callosum in neonates: An observational study. Medicine 
(Baltimore). 2018 Jun;97(24): e11071. doi: 10.1097/MD.0000000000011071. PMID: 29901615; PMCID: PMC6024229.

Gonçalves FG, Hwang M. Superficial anatomy of the neonatal cerebrum - an ultrasonographic roadmap. Pediatr Radiol. 2021 Mar;51(3):353-
370. doi: 10.1007/s00247-020-04794-y. Epub 2020 Oct 7. PMID: 33026469; PMCID: PMC7897227.

Gillard J H, Waldman A D, Barker P B. Clinical MR Neuroimaging. Physiological and Functional Thechniques. Second Edition. Cambridge   
University Press. Cambridge 2010.

Govaert P, de Vries LS. An atlas of neonatal brain sonography. Clinic in Developmental Medicine Nº 182-183. 2th Edition. Mac Keith Press, 
London 2010.

Govaert P, Roehr CC, Gressens P. Cranial ultrasound by neonatologists. Pediatr Res. 2020 Mar;87(Suppl 1):1-2. (Editorial) doi: 10.1038/
s41390-020-0779-8. PMID: 32218540; PMCID: PMC7098880.

Llorens-Salvador R, Moreno-Flores A. The ABCs of transfontanellar ultrasound and more. Radiologia. 2016 May;58 Suppl 2:129-41. English, 
Spanish. doi: 10.1016/j.rx.2016.02.007. Epub 2016 Apr 8. PMID: 27066919.

Orman G, Benson JE, Kweldam CF, Bosemani T, Tekes A, de Jong MR, Seyfert D, Northington FJ, Poretti A, Huisman TA. Neonatal head 
ultrasonography today: a powerful imaging tool! J Neuroimaging. 2015 Jan-Feb;25(1):31-55. doi: 10.1111/jon.12108. Epub 2014 
Mar 4. PMID: 24592810.

Steggerda SJ, van Wezel-Meijler G. Cranial ultrasonography of the immature cerebellum: Role and limitations. Semin Fetal Neonatal Med. 
2016 Oct;21(5):295-304. doi: 10.1016/j.siny.2016.04.011. Epub 2016 May 14. PMID: 27189326.

Şimşek GK, Canpolat FE, Büyüktiryaki M, Okman E, Keser M, Üstünyurt Z, Kutman HGK. Developmental outcomes of very low birthweight 
infants with non-hemorrhagic ventricular dilatations and the relationships thereof with absolute brain volumes measured via two-
dimensional ultrasonography. Childs Nerv Syst. 2020 Jun;36(6):1231-1237. doi: 10.1007/s00381-019-04464-x. Epub 2019 Dec 
18. PMID: 31853896.

Wu PM, Shih HI, Yu WH, Chen LW, Wang LC, Huang CC, Tu YF. Corpus callosum and cerebellar vermis size in very preterm infants: Relationship 
to long-term neurodevelopmental outcome. Pediatr Neonatol. 2019 Apr;60(2):178-185. doi: 10.1016/j.pedneo.2018.05.012. Epub 
2018 Jun 1. PMID: 29910162.

van  Wezel-Meijler G.  Neonatal Cranial Ultrasonography. Springer. Berlin 2007.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−6−

Resonancia Magnética

Gillard J H, Waldman A D, Barker P B. Clinical MR Neuroimaging. Physiological and Functional Thechniques. Second Edition. Cambridge   
University Press. Cambridge 2010.

Doria V, Arichi T, Edwards DA. Magnetic resonance imaging of the preterm infant brain. Curr Pediatr Rev. 2014;10(1):48-55. doi: 10.2174/15
7339631001140408120821. PMID: 25055863.

Dubois J, Alison M, Counsell SJ, Hertz-Pannier L, Hüppi PS, Benders MJNL. MRI of the Neonatal Brain: A Review of Methodological Challenges 
and Neuroscientific Advances. J Magn Reson Imaging. 2021 May;53(5):1318-1343. doi: 10.1002/jmri.27192. Epub 2020 May 18. 
PMID: 32420684; PMCID: PMC8247362.

Barkovich AJ. Imaging of the Newborn Brain. Semin Pediatr Neurol. 2019 Dec;32:100766. doi: 10.1016/j.spen.2019.08.002. Epub 2019 
Sep 6. PMID: 31813522.

Barkovich MJ, Barkovich AJ. MR Imaging of Normal Brain Development. Neuroimaging Clin N Am. 2019 Aug;29(3):325-337. doi: 10.1016/j.
nic.2019.03.007. Epub 2019 Apr 30. PMID: 31256857.

de Vries LS, Benders MJ, Groenendaal F. Imaging the premature brain: ultrasound or MRI? Neuroradiology. 2013 Sep;55 Suppl 2:13-22. doi: 
10.1007/s00234-013-1233-y. Epub 2013 Jul 10. PMID: 23839652.

Hillenbrand CM, Reykowski A. MR Imaging of the Newborn: a technical perspective. Magn Reson Imaging Clin N Am. 2012 Feb;20(1):63-79. 
doi: 10.1016/j.mric.2011.10.002. PMID: 22118593.

Hüppi PS. Imaging the fetus and the newborn. Top Magn Reson Imaging. 2011 Feb;22(1):1. doi: 10.1097/RMR.0b013e3182416f92. PMID: 
22186900.

Inder TE, de Vries LS, Ferriero DM, Grant PE, Ment LR, Miller SP, Volpe JJ. Neuroimaging of the Preterm Brain: Review and Recommendations. 
J Pediatr. 2021 Oct;237:276-287.e4. doi: 10.1016/j.jpeds.2021.06.014. Epub 2021 Jun 17. PMID: 34146549.

Kelly CJ, Hughes EJ, Rutherford MA, Counsell SJ. Advances in neonatal MRI of the brain: from research to practice. Arch Dis Child Educ Pract 
Ed. 2019 Apr;104(2):106-110. doi: 10.1136/archdischild-2018-314778. Epub 2018 Mar 21. PMID: 29563140.

Kyriakopoulou V, Vatansever D, Davidson A, Patkee P, Elkommos S, Chew A, Martinez-Biarge M, Hagberg B, Damodaram M, Allsop J, Fox 
M, Hajnal JV, Rutherford MA. Normative biometry of the fetal brain using magnetic resonance imaging. Brain Struct Funct. 2017 
Jul;222(5):2295-2307. doi: 10.1007/s00429-016-1342-6. Epub 2016 Nov 24. PMID: 27885428; PMCID: PMC5504265.

Miller JH, Bardo DME, Cornejo P. Neonatal Neuroimaging. Semin Pediatr Neurol. 2020 Apr;33:100796. doi: 10.1016/j.spen.2020.100796. 
Epub 2020 Jan 18. PMID: 32331611.

Neil JJ, Smyser CD. Diffusion Magnetic Resonance Imaging of Infants. Magn Reson Imaging Clin N Am. 2021 May;29(2):185-193. doi: 
10.1016/j.mric.2021.01.004. PMID: 33902902.

Rutherford M. MRI of the Neonatal Brain. W.B. Saunders, London 2002.

Rutherford M, Biarge MM, Allsop J, Counsell S, Cowan F. MRI of perinatal brain injury. Pediatr Radiol. 2010 Jun;40(6):819-33. doi: 10.1007/
s00247-010-1620-z. Epub 2010 Apr 30. PMID: 20432000.

Seghier ML, Lazeyras F, Huppi PS. Functional MRI of the newborn. Semin Fetal Neonatal Med. 2006 Dec;11(6):479-88. doi: 10.1016/j.
siny.2006.07.007. Epub 2006 Sep 25. PMID: 17000141.

Soun JE, Liu MZ, Cauley KA, Grinband J. Evaluation of neonatal brain myelination using the T1- and T2-weighted MRI ratio. J Magn Reson 
Imaging. 2017 Sep;46(3):690-696. doi: 10.1002/jmri.25570. Epub 2016 Dec 26. PMID: 28019046.

van der Knaap M S. Magnetic Resonance of Myelination and Myelin Disorders. Third Edition. Springer. Berlin 2005.

van Wezel-Meijler G, Leijser LM, de Bruïne FT, Steggerda SJ, van der Grond J, Walther FJ. Magnetic resonance imaging of the brain in newborn 
infants: practical aspects. Early Hum Dev. 2009 Feb;85(2):85-92. doi: 10.1016/j.earlhumdev.2008.11.009. Epub 2009 Jan 12. PMID: 
19138830.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−7−

LCR

Aleem S, Greenberg RG. When to Include a Lumbar Puncture in the Evaluation for Neonatal Sepsis. Neoreviews. 2019 Mar;20(3):e124-e134. 
doi: 10.1542/neo.20-3-e124. PMID: 31261050.

Bedetti L, Lugli L, Marrozzini L, Baraldi A, Leone F, Baroni L, Lucaccioni L, Rossi C, Roversi MF, D’Amico R, Iughetti L, Berardi A. Safety and 
Success of Lumbar Puncture in Young Infants: A Prospective Observational Study. Front Pediatr. 2021 Jun 14;9:692652. doi: 10.3389/
fped.2021.692652. PMID: 34211946; PMCID: PMC8240589.

Committee on Infectious Diseases; Committee on Fetus and Newborn, Baker CJ, Byington CL, Polin RA. Policy statement—Recommendations 
for the prevention of perinatal group B streptococcal (GBS) disease. Pediatrics. 2011 Sep;128(3):611-6. doi: 10.1542/peds.2011-
1466. Epub 2011 Aug 1. PMID: 21807694.

Connell T, Curtis N. How to interpret a CSF--the art and the science. Adv Exp Med Biol. 2005;568:199-216. doi: 10.1007/0-387-25342-4_14. 
PMID: 16107074.

Flett T, Athalye-Jape G, Nathan E, Patole S. Spinal needle size and traumatic neonatal lumbar puncture: an observational study (neo-LP). Eur J 
Pediatr. 2020 Jun;179(6):939-945. doi: 10.1007/s00431-020-03580-0. Epub 2020 Jan 30. PMID: 32002614.

Garcia-Alix A, Arnaez J. Value of brain damage biomarkers in cerebrospinal fluid in neonates with hypoxic-ischemic brain injury. Biomark Med. 
2022 Jan 27. doi: 10.2217/bmm-2021-0381. Epub ahead of print. PMID: 35081738.

Garcia-Alix A, Arnaez J. Neuron-specific enolase in cerebrospinal fluid as a biomarker of brain damage in infants with hypoxic-ischemic 
encephalopathy. Neural Regen Res. 2022 Feb;17(2):318-319. doi: 10.4103/1673-5374.317972. PMID: 34269199; PMCID: 
PMC8463987.

García-Alix A, Martín-Ancel A, Ramos MT, Salas S, Pellicer A, Cabañas F, Quero J. Cerebrospinal fluid beta 2-microglobulin in neonates with 
central nervous system infections. Eur J Pediatr. 1995 Apr;154(4):309-13. PMID: 7607283.

Greenlee JE. Approach to diagnosis of meningitis. Cerebrospinal fluid evaluation. Infect Dis Clin North Am. 1990 Dec;4(4):583-98. PMID: 
2277190.

Hanson AL, Ros S, Soprano J. Analysis of infant lumbar puncture success rates: sitting flexed versus lateral flexed positions. Pediatr Emerg 
Care. 2014 May;30(5):311-4. doi: 10.1097/PEC.0000000000000119. PMID: 24759486.

Kusulas MP, Eutsler EP, DePiero AD. Bedside Ultrasound for the Evaluation of Epidural Hematoma After Infant Lumbar Puncture. Pediatr Emerg 
Care. 2020 Sep;36(9):e508-e512. doi: 10.1097/PEC.0000000000001383. PMID: 29298251.

Martín-Ancel A, García-Alix A, Salas S, Del Castillo F, Cabañas F, Quero J. Cerebrospinal fluid leucocyte counts in healthy neonates. Arch Dis 
Child Fetal Neonatal Ed. 2006 Sep;91(5):F357-8. doi: 10.1136/adc.2005.082826. Epub 2006 Jan 17. PMID: 16418305; PMCID: 
PMC2672840.

Oulego-Erroz I, Mora-Matilla M, Alonso-Quintela P, Rodríguez-Blanco S, Mata-Zubillaga D, de Armentia SL. Ultrasound evaluation of lumbar 
spine anatomy in newborn infants: implications for optimal performance of lumbar puncture. J Pediatr. 2014 Oct;165(4):862-5.e1. 
doi: 10.1016/j.jpeds.2014.06.038. Epub 2014 Jul 22. PMID: 25063721.

Srinivasan L, Harris MC, Shah SS. Lumbar puncture in the neonate: challenges in decision making and interpretation. Semin Perinatol. 2012 
Dec;36(6):445-53. doi: 10.1053/j.semperi.2012.06.007. PMID: 23177804.

Thomson J, Sucharew H, Cruz AT, Nigrovic LE, Freedman SB, Garro AC, Balamuth F, Mistry RD, Arms JL, Ishimine PT, Kulik DM, Neuman MI, Shah 
SS; Pediatric Emergency Medicine Collaborative Research Committee (PEM CRC) HSV Study Group. Cerebrospinal Fluid Reference 
Values for Young Infants Undergoing Lumbar Puncture. Pediatrics. 2018 Mar;141(3):e20173405. doi: 10.1542/peds.2017-3405. 
Epub 2018 Feb 2. PMID: 29437883.

Zimmermann P, Curtis N. Normal Values for Cerebrospinal Fluid in Neonates: A Systematic Review. Neonatology. 2021;118(6):629-638. doi: 
10.1159/000517630. Epub 2021 Oct 5. PMID: 34818234.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−8−

PATOLOGÍA  
NEUROLÓGICA

Alteración de la vigilia, coma y muerte cerebral

García-Alix A, Quero J. Coma. En Evaluación Neurológica del Recién Nacido. Ediciones Diaz de Santos, Madrid 2010: 976-1027

Nakagawa TA, Ashwal S, Mathur M, Mysore M; Society of Critical Care Medicine, Section on Critical Care and Section on Neurology of American 
Academy of Pediatrics; Child Neurology Society. Clinical report—Guidelines for the determination of brain death in infants and 
children: an update of the 1987 task force recommendations. Pediatrics. 2011 Sep;128(3):e720-40. doi: 10.1542/peds.2011-1511. 
Epub 2011 Aug 28. PMID: 21873704.

Martin SD, Porter MB. Performing the Brain Death Examination and the Declaration of Pediatric Brain Death. J Pediatr Intensive Care. 2017 
Dec;6(4):229-233. doi: 10.1055/s-0037-1604013. Epub 2017 Jun 27. PMID: 31073455; PMCID: PMC6260313.

Greer DM, Shemie SD, Lewis A,et al. Determination of Brain Death/Death by Neurologic Criteria: The World Brain Death Project. JAMA. 2020 
Sep 15;324(11):1078-1097. doi: 10.1001/jama.2020.11586. PMID: 32761206.

Asfixia perinatal y Encefalopatía hipóxico-isquémica 

Agut T, León M, Rebollo M, Muchart J, Arca G, Garcia-Alix A. Early identification of brain injury in infants with hypoxic ischemic encephalopathy 
at high risk for severe impairments: accuracy of MRI performed in the first days of life. BMC Pediatr. 2014 Jul 8;14:177. doi: 
10.1186/1471-2431-14-177. PMID: 25005267; PMCID: PMC4113122.

Ancora G, Maranella E, Grandi S, Sbravati F, Coccolini E, Savini S, et al. Early predictors of short term neurodevelopmental outcome in 
asphyxiated cooled infants. A combined brain amplitude integrated electroencephalography and near infrared spectroscopy study. 
Brain Dev. 2013;35(1):26-31.

Annink KV, de Vries LS, Groenendaal F, Vijlbrief DC, Weeke LC, Roehr CC, Lequin M, Reiss I, Govaert P, Benders MJNL, Dudink J. The development 
and validation of a cerebral ultrasound scoring system for infants with hypoxic-ischaemic encephalopathy. Pediatr Res. 2020 Mar; 
87(Suppl 1):59-66. doi: 10.1038/s41390-020-0782-0. PMID: 32218538; PMCID: PMC7098882.

Annink KV, Meerts L, van der Aa NE, Alderliesten T, Nikkels PGJ, Nijboer CHA, Groenendaal F, de Vries LS, Benders MJNL, Hoebeek FE, Dudink 
J. Cerebellar injury in term neonates with hypoxic-ischemic encephalopathy is underestimated. Pediatr Res. 2021 Apr;89(5):1171-
1178. doi: 10.1038/s41390-020-01173-z. Epub 2020 Sep 23. PMID: 32967002.

Arriaga-Redondo M, Arnaez J, Benavente-Fernández I, Lubián-López S, Hortigüela M, Vega-Del-Val C, Garcia-Alix A. Lack of Variability in 
Cerebral Oximetry Tendency in Infants with Severe Hypoxic-Ischemic Encephalopathy Under Hypothermia. Ther Hypothermia Temp 
Manag. 2019 Dec;9(4):243-250. doi: 10.1089/ther.2018.0041. Epub 2019 Jan 22. PMID: 30676288.

Alsina M, Martín-Ancel A, Alarcon-Allen A, Arca G, Gayá F, García-Alix A. The Severity of Hypoxic-Ischemic Encephalopathy Correlates With Multiple 
Organ Dysfunction in the Hypothermia Era. Pediatr Crit Care Med. 2017 Mar;18(3):234-240. doi: 10.1097/PCC.0000000000001068. 
PMID: 28107263.

Arnaez J, Garcia-Alix A, Calvo S, Lubián-López S; Grupo de Trabajo ESP-EHI. Asistencia en España del recién nacido con asfixia perinatal 
candidato a hipotermia terapéutica durante las primeras seis horas de vida [Care of the newborn with perinatal asphyxia candidate 
for therapeutic hypothermia during the first six hours of life in Spain]. An Pediatr (Engl Ed). 2018 Oct;89(4):211-221.

Arnaez J, Vega-Del-Val C, Hortigüela M, Benavente-Fernández I, Martínez-Biarge M, Ochoa Sangrador C, Garcia-Alix A; IC-HIE Study Group. 
Usefulness of video recordings for validating neonatal encephalopathy exams: a population-based cohort study. Arch Dis Child Fetal 
Neonatal Ed. 2021 Sep;106(5):522-528. doi: 10.1136/archdischild-2020-320791. Epub 2021 Feb 17. PMID: 33597228.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−9−

Arnaez J, García-Alix A, Arca G, Caserío S, Valverde E, Moral MT, Benavente-Fernández I, Lubián-López S. Population-Based Study of the National 
Implementation of Therapeutic Hypothermia in Infants with Hypoxic-Ischemic Encephalopathy. Ther Hypothermia Temp Manag. 2018 
Mar;8(1):24-29. 

Arnaez J, Herranz-Rubia N, Garcia-Alix A; Grupo de Trabajo ESP-EHI; Grupo de Trabajo ESP-EHI. Unidades de Neonatología. Hospitales 
terciarios, España. Atención integral del neonato con encefalopatía hipóxico-isquémica en España [Holistic approach of the care of 
the infant with hypoxic-ischaemic encephalopathy in Spain]. An Pediatr (Engl Ed). 2020 May;92(5):286-296. Spanish. doi: 10.1016/j.
anpedi.2019.05.013. Epub 2019 Aug 2. PMID: 31383601.

Azzopardi D, Strohm B, Linsell L, et al. Implementation and conduct of therapeutic hypothermia for perinatal asphyxial encephalopathy in the 
UK--analysis of national data. PloS one. 2012; 7: e38504. 

Balada R, Tebé C, León M, Arca G, Alsina M, Castells AA, Alcántara S, Garcia-Alix A. Enquiring beneath the surface: can a gene expression 
assay shed light into the heterogeneity among newborns with neonatal encephalopathy? Pediatr Res. 2020 Sep;88(3):451-458. doi: 
10.1038/s41390-020-0764-2. Epub 2020 Jan 17. PMID: 31952072.

Blanco D, García-Alix A, Valverde E, et al. Neuroprotección con hipotermia en el recién nacido con encefalopatía hipóxico-isquémica. Guía de 
estándares para su aplicación clínica [Neuroprotection with hypothermia in the newborn with hypoxic-ischaemic encephalopathy. 
Standard guidelines for its clinical application]. An Pediatr (Barc). 2011;75(5): 341.e1-341.e3420

Battin M, Bennet L, Gunn AJ. Rebound seizures during rewarming. Pediatrics. 2004;114(5):1369.

Blennow M, Savman K, Ilves P, Thoresen M, Rosengren L. Brain-specific proteins in the cerebrospinal fluid of severely asphyxiated newborn 
infants. Acta Paediatr. 2001;90(10):1171-5.

Boudes E, Tan X, Saint-Martin C, Shevell M, Wintermark P. MRI obtained during versus after hypothermia in asphyxiated newborns. Arch 
Dis Child Fetal Neonatal Ed. 2015;100(3):F238-42. Epub 2015/01/22. doi: 10.1136/archdischild-2014-306550. PubMed PMID: 
25605620.

Carreras N, Alsina M, Alarcon A, Arca-Díaz G, Agut T, García-Alix A. Efficacy of passive hypothermia and adverse events during transport of 
asphyxiated newborns according to the severity of hypoxic-ischemic encephalopathy. J Pediatr (Rio J). 2018 May-Jun;94(3):251-257. 
doi: 10.1016/j.jped.2017.05.009. Epub 2017 Aug 18. PMID: 28822711.

Chalak LF, Pappas A, Tan S, Das A, Sánchez PJ, Laptook AR, Van Meurs KP, Shankaran S, et al. Association Between Increased Seizures During 
Rewarming After Hypothermia for Neonatal Hypoxic Ischemic Encephalopathy and Abnormal Neurodevelopmental Outcomes at 2-Year 
Follow-up: A Nested Multisite Cohort Study. JAMA Neurol. 2021 Dec 1;78(12):1484-1493. doi: 10.1001/jamaneurol.2021.3723. 
PMID: 34882200.

Chalak L, Hellstrom-Westas L, Bonifacio S, Tsuchida T, Chock V, El-Dib M, Massaro AN, Garcia-Alix A; Newborn Brain Society Guidelines 
and Publications. Bedside and laboratory neuromonitoring in neonatal encephalopathy. Semin Fetal Neonatal Med. 2021 
Oct;26(5):101273. doi: 10.1016/j.siny.2021.101273. Epub 2021 Jul 28. PMID: 34393094; PMCID: PMC8627431.

Chalak LF. Inflammatory Biomarkers of Birth Asphyxia. Clin Perinatol. 2016 Sep;43(3):501-10. doi: 10.1016/j.clp.2016.04.008. PMID: 
27524450; PMCID: PMC6170165.

Charon V, Proisy M, Bretaudeau G, Bruneau B, Pladys P, Beuchee A, et al. Early MRI in neonatal hypoxic-ischaemic encephalopathy treated 
with hypothermia: Prognostic role at 2-year follow-up. European journal of radiology. 2016;85(8):1366-74. Epub 2016/07/18. doi: 
10.1016/j.ejrad.2016.05.005. PubMed PMID: 27423674.

Craig A, Deerwester K, Fox L, Jacobs J, Evans S. Maternal holding during therapeutic hypothermia for infants with neonatal encephalopathy is 
feasible. Acta Pediatr. 2019 Feb 5, doi:10.1111/apa.14743.

Del Río R, Ochoa C, Alarcon A, Arnaez J, Blanco D, García-Alix A. Amplitude Integrated Electroencephalogram as a Prognostic Tool in Neonates 
with Hypoxic-Ischemic Encephalopathy: A Systematic Review. PLoS One. 2016 Nov 1;11(11):e0165744. 

Douglas-Escobar M, Weiss MD. Biomarkers of hypoxic-ischemic encephalopathy in newborns. Front Neurol. 2012 Nov 2;3:144. doi: 10.3389/
fneur.2012.00144. PMID: 23130015; PMCID: PMC3486976.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−10−

Echeverria-Palacio CM, Agut T, Arnaez J, Valls A, Reyne M, Garcia-Alix A. Neuron-Specific Enolase in Cerebrospinal Fluid Predicts Brain Injury After 
Sudden Unexpected Postnatal Collapse. Pediatric neurology. 2019. Epub 2019/04/27. doi: 10.1016/j.pediatrneurol.2019.02.020. 
PubMed PMID: 31023601.

Eunson P. The long-term health, social, and financial burden of hypoxic-ischaemic encephalopathy. Dev Med Child Neurol. 2015 Apr;57 Suppl 
3:48-50. doi: 10.1111/dmcn.12727. PMID: 25800493.

Garcia-Alix A, Arnaez J. Value of brain damage biomarkers in cerebrospinal fluid in neonates with hypoxic-ischemic brain injury. Biomark Med. 
2022 Jan 27. doi: 10.2217/bmm-2021-0381. Epub ahead of print. PMID: 35081738.

Garcia-Alix A, Arnaez J, Arca G, Agut T, Alarcon A, Martín-Ancel A, Girabent-Farres M, Valverde E, Benavente-Fernández I. Development, 
Reliability, and Testing of a New Rating Scale for Neonatal Encephalopathy. J Pediatr. 2021 Aug;235:83-91.e7. doi: 10.1016/j.
jpeds.2021.04.003. PMID: 33857465.

Garcia-Alix A, Arnaez J, Herranz-Rubia N, Alarcón A, Arca G, Valverde E, Blanco D, Lubian S; Grupo Cerebro Neonatal. Ten years since the 
introduction of therapeutic hypothermia in neonates with perinatal hypoxic-ischaemic encephalopathy in Spain. Neurologia (Engl Ed). 
2020 Sep 25:S0213-4853(20)30227-9. English, Spanish. doi: 10.1016/j.nrl.2020.05.017. Epub ahead of print. PMID: 32988661.

Garcia-Alix A, Cabanas F, Pellicer A, Hernanz A, Stiris TA, Quero J. Neuronspecific enolase and myelin basic protein: relationship of cerebrospinal 
fluid concentrations to the neurologic condition of asphyxiated full-term infants. Pediatrics. 1994; 93: 234-240.

Garcia-Alix A, Arnaez J, Cortes V, Girabent-Farres M, Arca G, Balaguer A. Neonatal hypoxic-ischaemic encephalopathy: most deaths followed 
end-of-life decisions within three days of birth. Acta paediatrica. 2013;102(12):1137-43. doi: 10.1111/apa.12420. PubMed PMID: 
24102859.

Glass HC, Wusthoff CJ, Shellhaas RA, Tsuchida TN, Bonifacio SL, Cordeiro M, Sullivan J, Abend NS, Chang T. Risk factors for EEG seizures 
in neonates treated with hypothermia: a multicenter cohort study. Neurology. 2014 Apr 8;82(14):1239-44. doi: 10.1212/
WNL.0000000000000282. Epub 2014 Mar 7. PMID: 24610326; PMCID: PMC4001204.

Gorals K, Urlesberger B, Giordano V, Kasprian G, Wagner M, Schmidt L, et al. Prediction of Outcome in Neonates with Hypoxic-Ischemic 
Encephalopathy II: Role of Amplitude-Integrated Electroencephalography and Cerebral Oxygen Saturation Measured by Near-Infrared 
Spectroscopy. Neonatology. 2017;112(3):193-202.

Guía de Práctica Clinica sobre Encefalopatía Hipóxico-Isquémica Perinatal en el Recién Nacido: https://portal.guiasalud.es/wp-content/
uploads/2018/12/GPC_535_EHI_AQUAS_compl.pdf

Encefalopatía hipóxico-isquémica e hipotermia terapéutica: Guía para madres y padres: https://portal.guiasalud.es/wp-content/
uploads/2019/01/GPC_535_EHI_AQUAS_paciente.pdf 

Gunn AJ, Wyatt JS, Whitelaw A, Barks J, Azzopardi D, Ballard R, et al. Therapeutic hypothermia changes the prognostic value of clinical 
evaluation of neonatal encephalopathy. J Pediatr. 2008;152(1):55-8, 8 e1. Epub 2007/12/25. doi: 10.1016/j.jpeds.2007.06.003. 
PubMed PMID: 18154900.

Heringhaus A, Blom MD, Wigert H. Becoming a parent to a child with birth asphyxia-From a traumatic delivery to living with the experience at 
home. Int J Qual Stud Health Well-being 2013; 8:1-13.

Herranz-Rubia N, Violant V, Balaguer A, Noreña-Peña A. Applying Qualitative Research to Develop a Guide for Parents of Newborns With 
Hypoxic-Ischemic Encephalopathy. International Journal of Qualitative Methods. 2020; 19: 1609406920923426.

Kharoshankaya L, Stevenson NJ, Livingstone V, Murray DM, Murphy BP, Ahearne CE, et al. Seizure burden and neurodevelopmental outcome 
in neonates with hypoxic-ischemic encephalopathy. Dev Med Child Neurol. 2016;58(12):1242-8.

Kurinczuk JJ, White-Koning M, Badawi N. Epidemiology of neonatal encephalopathy and hypoxic-ischaemic encephalopathy. Early human 
development. 2010; 86: 329-338.

Lee AC, Kozuki N, Blencowe H, Vos T, Bahalim A, Darmstadt GL, Niermeyer S, Ellis M, Robertson NJ, Cousens S, Lawn JE. Intrapartum-related 
neonatal encephalopathy incidence and impairment at regional and global levels for 2010 with trends from 1990. Pediatr Res. 2013 
Dec;74 Suppl 1(Suppl 1):50-72. doi: 10.1038/pr.2013.206. PMID: 24366463; PMCID: PMC3873711.

https://portal.guiasalud.es/wp-content/uploads/2018/12/GPC_535_EHI_AQUAS_compl.pdf
https://portal.guiasalud.es/wp-content/uploads/2018/12/GPC_535_EHI_AQUAS_compl.pdf
https://portal.guiasalud.es/wp-content/uploads/2019/01/GPC_535_EHI_AQUAS_paciente.pdf
https://portal.guiasalud.es/wp-content/uploads/2019/01/GPC_535_EHI_AQUAS_paciente.pdf


NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−11−

León-Lozano MZ, Arnaez J, Valls A, Arca G, Agut T, Alarcón A, Garcia-Alix A. Cerebrospinal fluid levels of neuron-specific enolase predict the 
severity of brain damage in newborns with neonatal hypoxic-ischemic encephalopathy treated with hypothermia. PLoS One. 2020 
Jun 1;15(6):e0234082. doi: 10.1371/journal.pone.0234082. PMID: 32479533; PMCID: PMC7263594.

Lynch NE, Stevenson NJ, Livingstone V, Mathieson S, Murphy BP, Rennie JM, Boylan GB. The temporal characteristics of seizures in neonatal 
hypoxic ischemic encephalopathy treated with hypothermia. Seizure. 2015 Dec;33:60-5. doi: 10.1016/j.seizure.2015.10.007. Epub 
2015 Oct 23. PMID: 26571073.

Massaro AN, Govindan RB, Vezina G, Chang T, Andescavage NN, Wang Y, Al-Shargabi T, Metzler M, Harris K, du Plessis AJ. Impaired cerebral 
autoregulation and brain injury in newborns with hypoxic-ischemic encephalopathy treated with hypothermia. J Neurophysiol. 2015 
Aug;114(2):818-24. doi: 10.1152/jn.00353.2015. Epub 2015 Jun 10. PMID: 26063779; PMCID: PMC4533061.

Martín-Ancel A, García-Alix A, Gayá F, Cabañas F, Burgueros M, Quero J. Multiple organ involvement in perinatal asphyxia. J Pediatr. 1995 
Nov;127(5):786-93. doi: 10.1016/s0022-3476(95)70174-5. PMID: 7472837.

Martinez-Biarge M, Diez-Sebastian J, Kapellou O, Gindner D, Allsop JM, Rutherford MA, et al. Predicting motor outcome and death in term 
hypoxic-ischemic encephalopathy. Neurology. 2011;76(24):2055-61. Epub 2011/06/15. doi: 10.1212/WNL.0b013e31821f442d. 
PubMed PMID: 21670434; PubMed Central PMCID: PMCPMC3111238.

Martínez-Biarge M, Blanco D, García-Alix A, Salas S; Grupo de Trabajo de Hipotermia de la Sociedad Española de Neonatología. Seguimiento 
de los recién nacidos con encefalopatía hipóxico-isquémica [Follow-up of newborns with hypoxic-ischaemic encephalopathy]. An 
Pediatr (Barc). 2014 Jul;81(1):52.e1-14. Spanish. doi: 10.1016/j.anpedi.2013.06.015. Epub 2013 Nov 27. PMID: 24290154.

Martínez-Biarge M, García-Alix A, García-Benasach F, Gayá F, Alarcón A, González A, Quero J. Neonatal neurological morbidity associated with 
uterine rupture. J Perinat Med. 2008;36(6):536-42. doi: 10.1515/JPM.2008.078. PMID: 18673081.

Martinez-Biarge M, Madero R, González A, Quero J, García-Alix A. Perinatal morbidity and risk of hypoxic-ischemic encephalopathy associated 
with intrapartum sentinel events. Am J Obstet Gynecol. 2012 Feb;206(2):148.e1-7. doi: 10.1016/j.ajog.2011.09.031. Epub 2011 
Oct 6. PMID: 22079054.

Merchant N, Azzopardi D. Early predictors of outcome in infants treated with hypothermia for hypoxic-ischaemic encephalopathy. Dev Med 
Child Neurol. 2015;57 Suppl 3:8-16. Epub 2015/03/25. doi: 10.1111/dmcn.12726. PubMed PMID: 25800487.

Merhar SL, Chau V. Neuroimaging and Other Neurodiagnostic Tests in Neonatal Encephalopathy. Clinics in perinatology. 2016;43(3):511-27. 
Epub 2016/08/16. doi: 10.1016/j.clp.2016.04.009. PubMed PMID: 27524451.

Murray DM. Biomarkers in neonatal hypoxic-ischemic encephalopathy-Review of the literature to date and future directions for research. 
Handb Clin Neurol. 2019;162:281-93.

Niezen CK, Bos AF, Sival DA, Meiners LC, Ter Horst HJ. Amplitude-Integrated EEG and Cerebral Near-Infrared Spectroscopy in Cooled, 
Asphyxiated Infants. Am J Perinatol. 2018 Jul;35(9):904-910. doi: 10.1055/s-0038-1626712. Epub 2018 Feb 8. PMID: 29421831.

Olsen SL, Dejonge M, Kline A, Liptsen E, Song D, Anderson B, Mathur A. Optimizing therapeutic hypothermia for neonatal encephalopathy. 
Pediatrics. 2013 Feb;131(2):e591-603. doi: 10.1542/peds.2012-0891. Epub 2013 Jan 6. PMID: 23296428.

Peng S, Boudes E, Tan X, Saint-Martin C, Shevell M, Wintermark P. Does near-infrared spectroscopy identify asphyxiated newborns at risk of 
developing brain injury during hypothermia treatment? Am J Perinatol. 2015 May;32(6):555-64. doi: 10.1055/s-0034-1396692. 
Epub 2015 Jan 16. PMID: 25594221.

Ravichandran L, Allen VM, Allen AC, Vincer M, Baskett TF, Woolcott CG. Incidence, Intrapartum Risk Factors, and Prognosis of Neonatal Hypoxic-
Ischemic Encephalopathy Among Infants Born at 35 Weeks Gestation or More. J Obstet Gynaecol Can. 2020 Dec;42(12):1489-1497. 
doi: 10.1016/j.jogc.2020.04.020. Epub 2020 Jun 13. PMID: 33039315.

Rutherford M, Ramenghi LA, Edwards AD, Brocklehurst P, Halliday H, Levene M, Strohm B, Thoresen M, Whitelaw A, Azzopardi D. Assessment 
of brain tissue injury after moderate hypothermia in neonates with hypoxic-ischaemic encephalopathy: a nested substudy of a 
randomised controlled trial. Lancet Neurol. 2010 Jan;9(1):39-45. doi: 10.1016/S1474-4422(09)70295-9. Epub 2009 Nov 5. PMID: 
19896902; PMCID: PMC2795146.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−12−

Rutherford MA. The asphyxiated term infant. 2002. In: MRI of the  Neonatal Brain [Internet]. UK: Saunders. Available from: http://www.
mrineonatalbrain.com/index.php.

Sarkar S, Barks J. Management of neonatal morbidities during hypothermia treatment. Semin Fetal Neonatal Med. 2015 Apr;20(2):97-102. 
doi: 10.1016/j.siny.2015.01.007. Epub 2015 Feb 17. PMID: 25701292.

Shankaran S, Laptook AR, Tyson JE, Ehrenkranz RA, Bann CM, Das A, et al. Evolution of encephalopathy during whole body hypothermia for 
neonatal hypoxic-ischemic encephalopathy. J Pediatr. 2012;160(4):567-72.e3. Epub 2011/11/05. doi: 10.1016/j.jpeds.2011.09.018. 
PubMed PMID: 22050871; PubMed Central PMCID: PMCPMC3299861.

Shankaran S, Laptook AR, Pappas A, McDonald SA, Das A, Tyson JE, et al. Effect of Depth and Duration of Cooling on Death or Disability at Age 
18 Months Among Neonates With Hypoxic-Ischemic Encephalopathy: A Randomized Clinical Trial. JAMA. 2017 Jul 4;318(1):57-67. 
doi: 10.1001/jama.2017.7218. PMID: 28672318; PMCID: PMC5793705.

Swarte R, Lequin M, Cherian P, Zecic A, van Goudoever J, Govaert P. Imaging patterns of brain injury in term-birth asphyxia. Acta Paediatr. 2009 
Mar;98(3):586-92. doi: 10.1111/j.1651-2227.2008.01156.x. PMID: 19183360.

Tagin MA, Woolcott CG, Vincer MJ, Whyte RK, Stinson DA. Hypothermia for neonatal hypoxic ischemic encephalopathy: an updated systematic 
review and meta-analysis. Arch Pediatr Adolesc Med. 2012 Jun 1;166(6):558-66. doi: 10.1001/archpediatrics.2011.1772. PMID: 
22312166.

Thoresen M, Jary S, Walløe L, Karlsson M, Martinez-Biarge M, Chakkarapani E, Cowan FM. MRI combined with early clinical variables are 
excellent outcome predictors for newborn infants undergoing therapeutic hypothermia after perinatal asphyxia. EClinicalMedicine. 
2021 May 17;36:100885. doi: 10.1016/j.eclinm.2021.100885. PMID: 34308304; PMCID: PMC8257962.

Sarnat HB, Sarnat MS. Neonatal encephalopathy following fetal distress. A clinical and electroencephalographic study. Archives of neurology. 
1976; 33: 696-705.

Shellhaas RA, Thelen BJ, Bapuraj JR, Burns JW, Swenson AW, Christensen MK, Wiggins SA, Barks JD. Limited short-term prognostic 
utility of cerebral NIRS during neonatal therapeutic hypothermia. Neurology. 2013 Jul 16;81(3):249-55. doi: 10.1212/
WNL.0b013e31829bfe41. Epub 2013 Jun 14. PMID: 23771483; PMCID: PMC3770165.

Shellhaas RA, Kushwaha JS, Plegue MA, Selewski DT, Barks JD. An Evaluation of Cerebral and Systemic Predictors of 18-Month Outcomes for 
Neonates With Hypoxic Ischemic Encephalopathy. J Child Neurol. 2015 Oct;30(11):1526-31. doi: 10.1177/0883073815573319. 
Epub 2015 Feb 27. PMID: 25724376; PMCID: PMC4551612.

Srinivasakumar P, Zempel J, Trivedi S, Wallendorf M, Rao R, Smith B, Inder T, Mathur AM. Treating EEG Seizures in Hypoxic Ischemic 
Encephalopathy: A Randomized Controlled Trial. Pediatrics. 2015 Nov;136(5):e1302-9. doi: 10.1542/peds.2014-3777. Epub 2015 
Oct 19. PMID: 26482675.

Sun J, Li J, Cheng G, Sha B, Zhou W. Effects of hypothermia on NSE and S-100 protein levels in CSF in neonates following hypoxic/ischaemic 
brain damage. Acta Paediatr. 2012;101(8):e316-20.

Thoresen M, Hellström-Westas L, Liu X, de Vries LS. Effect of hypothermia on amplitude-integrated electroencephalogram in infants with 
asphyxia. Pediatrics. 2010 Jul;126(1):e131-9. doi: 10.1542/peds.2009-2938. Epub 2010 Jun 21. PMID: 20566612.

Thyagarajan B, Baral V, Gunda R, Hart D, Leppard L, Vollmer B. Parental perceptions of hypothermia treatment for neonatal hypoxic-ischaemic 
encephalopathy. J Matern Fetal Neonatal Med. 2018 Oct;31(19):2527-2533. doi: 10.1080/14767058.2017.1346074. Epub 2017 
Jul 11. PMID: 28637367.

van den Broek MP, Groenendaal F, Egberts AC, Rademaker CM. Effects of hypothermia on pharmacokinetics and pharmacodynamics: 
a systematic review of preclinical and clinical studies. Clin Pharmacokinet. 2010 May;49(5):277-94. doi: 10.2165/11319360-
000000000-00000. PMID: 20384391.

van Rooij LG, Toet MC, van Huffelen AC, Groenendaal F, Laan W, Zecic A, et al. Effect of treatment of subclinical neonatal seizures detected with 
aEEG: randomized, controlled trial. Pediatrics. 2010;125(2):e358-66.

http://www.mrineonatalbrain.com/index.php
http://www.mrineonatalbrain.com/index.php


NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−13−

Vega-Del-Val C, Arnaez J, Garcia-Alix A. Use of neonatologist-performed echocardiography in the management of the infant with hypoxic-
ischaemic encephalopathy during therapeutic treatment: The Spanish registry. Resuscitation. 2019 Sep;142:28-29. doi: 10.1016/j.
resuscitation.2019.06.286. Epub 2019 Jul 5. PMID: 31283951.

Inder TE, Volpe JJ. Hypoxic-Ischemic Injury in the Term Infant: Clinical-Neurological Features, Diagnosis, Imaging, Prognosis, Therapy. En: 
Volpe JJ, Inder TE, Darras BT, de Vries LS; du Plessis AJ, Neil JJ, Perlman JM. Volpes´s Neurology of the newborn. Sixth edition. Elsevier, 
philadelphia 2018: 510-563..

Weeke LC, Boylan GB, Pressler RM, Hallberg B, Blennow M, Toet MC, et al. Role of EEG background activity, seizure burden and MRI in 
predicting neurodevelopmental outcome in full-term infants with hypoxic-ischaemic encephalopathy in the era of therapeutic 
hypothermia. European Journal of Paediatric Neurology. 2016;20(6):855-64. doi: https://doi.org/10.1016/j.ejpn.2016.06.003.

Wilkinson D. The window of opportunity for treatment withdrawal. Archives of pediatrics & adolescent medicine. 2011;165(3):211-5. Epub 
2011/03/09. doi: 10.1001/archpediatrics.2011.4. PubMed PMID: 21383270.

Wintermark P, Hansen A, Warfield SK, Dukhovny D, Soul JS. Near-infrared spectroscopy versus magnetic resonance imaging to study brain 
perfusion in newborns with hypoxic-ischemic encephalopathy treated with hypothermia. Neuroimage. 2014;85:287-93.

Wood T, Thoresen M. Physiological responses to hypothermia. Semin Fetal Neonatal Med. 2015 Apr;20(2):87-96. doi: 10.1016/j.
siny.2014.10.005. Epub 2014 Nov 8. PMID: 25457082.

Infarto cerebral arterial neonatal

Arca G, Arnaez J, Agut T, Núñez C, Stephan-Otto C, Valls A, García-Alix A. Neuron-specific enolase is correlated with lesion topology, relative 
infarct volume and outcome of symptomatic NAIS. Arch Dis Child Fetal Neonatal Ed. 2020 Mar;105(2):132-137. 

Arnaez J, Garcia-Alix A. Extracerebral thrombosis in symptomatic neonatal arterial ischemic stroke. Eur J Paediatr Neurol. 2017 Jul;21(4):687-
688. doi: 10.1016/j.ejpn.2017.05.004. PMID: 28552317.

Arnaez J, Arca G, Martín-Ancel A, Agut T, Garcia-Alix A. Neonatal Arterial Ischemic Stroke: Risk Related to Family History, Maternal Diseases, 
and Genetic Thrombophilia. Clin Appl Thromb Hemost. 2018 Jan;24(1):79-84. doi: 10.1177/1076029617736383. Epub 2017 Nov 
6. PMID: 29108421; PMCID: PMC6714630.

Arnaez J, Arca G, Martín-Ancel A, Garcia-Alix A. Coagulation factor V G1691A, factor II G20210A and methylenetetrahydrofolate reductase C677T 
gene mutations do not play a major role in symptomatic neonatal arterial ischaemic stroke. Br J Haematol. 2018 Jan;180(2):290-292. 
doi: 10.1111/bjh.14308. Epub 2016 Sep 13. PMID: 27619728.

Barnette AR, Inder TE. Evaluation and management of stroke in the neonate. Clin Perinatol. 2009 Mar;36(1):125-36. doi: 10.1016/j.
clp.2008.09.008. PMID: 19161870.

Biswas A, Mankad K, Shroff M, Hanagandi P, Krishnan P. Neuroimaging Perspectives of Perinatal Arterial Ischemic Stroke. Pediatr Neurol. 2020 
Dec;113:56-65. doi: 10.1016/j.pediatrneurol.2020.08.011. Epub 2020 Aug 22. PMID: 33038575.

Chabrier S, Peyric E, Drutel L, Deron J, Kossorotoff M, Dinomais M, Lazaro L, Lefranc J, Thébault G, Dray G, Fluss J, Renaud C, Nguyen The 
Tich S; Accident Vasculaire Cérébral du nouveau-né (AVCnn; [Neonatal Stroke]) Study Group. Multimodal Outcome at 7 Years of Age 
after Neonatal Arterial Ischemic Stroke. J Pediatr. 2016 May;172:156-161.e3. doi: 10.1016/j.jpeds.2016.01.069. Epub 2016 Mar 9. 
PMID: 26968833.

Dudink J, Mercuri E, Al-Nakib L, Govaert P, Counsell SJ, Rutherford MA, Cowan FM. Evolution of unilateral perinatal arterial ischemic stroke 
on conventional and diffusion-weighted MR imaging. AJNR Am J Neuroradiol. 2009 May;30(5):998-1004. doi: 10.3174/ajnr.A1480. 
Epub 2009 Feb 4. PMID: 19193752; PMCID: PMC7051645.

Dunbar M, Kirton A. Perinatal Stroke. Semin Pediatr Neurol. 2019 Dec;32:100767. doi: 10.1016/j.spen.2019.08.003. Epub 2019 Aug 7. 
PMID: 31813521.

https://doi.org/10.1016/j.ejpn.2016.06.003


NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−14−

Fluss J, Garcia-Tarodo S, Granier M, Villega F, Ferey S, Husson B, Kossorotoff M, Muehlethaler V, Lebon S, Chabrier S. Perinatal arterial ischemic 
stroke related to carotid artery occlusion. Eur J Paediatr Neurol. 2016 Jul;20(4):639-48. doi: 10.1016/j.ejpn.2016.03.003. Epub 2016 
Mar 16. PMID: 27025300.

Fluss J, Dinomais M, Chabrier S. Perinatal stroke syndromes: Similarities and diversities in aetiology, outcome and management. Eur J 
Paediatr Neurol. 2019 May;23(3):368-383. doi: 10.1016/j.ejpn.2019.02.013. Epub 2019 Feb 27. PMID: 30879961.

François C, Garcia-Alix A, Bosch L, Rodriguez-Fornells A. Signatures of brain plasticity supporting language recovery after perinatal arterial 
ischemic stroke. Brain Lang. 2021 Jan;212:104880. doi: 10.1016/j.bandl.2020.104880. Epub 2020 Oct 23. PMID: 33220646.

François C, Ripollés P, Ferreri L, Muchart J, Sierpowska J, Fons C, Solé J, Rebollo M, Zatorre RJ, Garcia-Alix A, Bosch L, Rodriguez-Fornells A. 
Right Structural and Functional Reorganization in Four-Year-Old Children with Perinatal Arterial Ischemic Stroke Predict Language 
Production. eNeuro. 2019 Aug 28;6(4):ENEURO.0447-18.2019. doi: 10.1523/ENEURO.0447-18.2019. PMID: 31383726; PMCID: 
PMC6749144.

Govaert P. Sonographic stroke templates. Semin Fetal Neonatal Med. 2009 Oct;14(5):284-98. doi: 10.1016/j.siny.2009.07.006. Epub 2009 
Aug 13. PMID: 19682961.

Govaert P. Prenatal stroke. Semin Fetal Neonatal Med. 2009 Oct;14(5):250-66. doi: 10.1016/j.siny.2009.07.008. Epub 2009 Aug 6. PMID: 
19664975.

Govaert P, Ramenghi L, Taal R, Dudink J, Lequin M. Diagnosis of perinatal stroke II: mechanisms and clinical phenotypes. Acta Paediatr. 2009 
Nov;98(11):1720-6. doi: 10.1111/j.1651-2227.2009.01462.x. Epub 2009 Aug 10. PMID: 19673723.

Govaert P, Ramenghi L, Taal R, de Vries L, Deveber G. Diagnosis of perinatal stroke I: definitions, differential diagnosis and registration. Acta 
Paediatr. 2009 Oct;98(10):1556-67. doi: 10.1111/j.1651-2227.2009.01461.x. Epub 2009 Aug 3. PMID: 19663912.

Husson B, Hertz-Pannier L, Renaud C, et al. Motor outcomes after neonatal arterial ischemic stroke related to early MRI data in a prospective 
study. Pediatrics 2010; 126:912-918. doi:10.1542/peds.2009-3611.

Kirton A, Deveber G, Pontigon AM, et al. Presumed perinatal ischemic stroke: vascular classification predicts outcomes. Ann Neurol 
2008;63:436-443. doi:10.1002/ana.21334.

Lehman LL, Rivkin MJ. Perinatal arterial ischemic stroke: presentation, risk factors, evaluation, and outcome. Pediatr Neurol. 2014 
Dec;51(6):760-8. doi: 10.1016/j.pediatrneurol.2014.07.031. Epub 2014 Aug 14. PMID: 25444092.

Martinez-Biarge M, Ferriero DM, Cowan FM. Perinatal arterial ischemic stroke. Handb Clin Neurol. 2019;162:239-266. doi: 10.1016/B978-0-
444-64029-1.00011-4. PMID: 31324313.

Mineyko A, Kirton A. Long-Term Outcome After Bilateral Perinatal Arterial Ischemic Stroke. Pediatr Neurol. 2019 Dec;101:39-42. doi: 10.1016/j.
pediatrneurol.2019.07.013. Epub 2019 Aug 2. PMID: 31495662.

Núñez C, Arca G, Agut T, Stephan-Otto C, García-Alix A. Precise neonatal arterial ischemic stroke classification with a three-dimensional map of 
the arterial territories of the neonatal brain. Pediatr Res. 2020 Jun;87(7):1231-1236. doi: 10.1038/s41390-019-0724-x. Epub 2019 
Dec 13. PMID: 31835270.

Núñez C, Stephan-Otto C, Arca G, Agut T, Arnaez J, Cordeiro M, Benavente-Fernández I, Boronat N, Lubián-López SP, Valverde E, Hortigüela 
M, García-Alix A. Neonatal arterial stroke location is associated with outcome at 2 years: a voxel-based lesion-symptom mapping 
study. Arch Dis Child Fetal Neonatal Ed. 2022 Jan;107(1):45-50. doi: 10.1136/archdischild-2020-320400. Epub 2021 May 14. PMID: 
33990386.

Olivé G, Agut T, Echeverría-Palacio CM, Arca G, García-Alix A. Usefulness of Cranial Ultrasound for Detecting Neonatal Middle Cerebral Artery 
Stroke. Ultrasound Med Biol. 2019 Mar;45(3):885-890.

Stephan-Otto C, Núñez C, Arca G, Agut T, García-Alix A. Three-Dimensional Map of Neonatal Arterial Ischemic Stroke Distribution From Early 
Multimodal Brain Imaging. Stroke. 2017 Feb;48(2):482-485.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−15−

Wagenaar N, van den Berk DJM, Lemmers PMA, van der Aa NE, Dudink J, van Bel F, Groenendaal F, de Vries LS, Benders MJNL, Alderliesten T. 
Brain Activity and Cerebral Oxygenation After Perinatal Arterial Ischemic Stroke Are Associated With Neurodevelopment. Stroke. 2019 
Oct;50(10):2668-2676. doi: 10.1161/STROKEAHA.119.025346. Epub 2019 Aug 8. PMID: 31390967; PMCID: PMC6756254.

Trombosis Senos Venosos Cerebrales

Berfelo FJ, Kersbergen KJ, van Ommen CH, Govaert P, van Straaten HL, Poll-The BT, van Wezel-Meijler G, Vermeulen RJ, Groenendaal F, de Vries 
LS, de Haan TR. Neonatal cerebral sinovenous thrombosis from symptom to outcome. Stroke. 2010 Jul;41(7):1382-8. doi: 10.1161/
STROKEAHA.110.583542. Epub 2010 Jun 3. PMID: 20522810.

Fasce J, Calbacho M, Oyarzun M, Reinbach K, Daza A, García-Alix A. Trombosis senovenosa cerebral en un recién nacido con mutación MTHFR 
C677T tratado con enoxaparina. Rev Chil Pediatr. 2020 Jun;91(3):417-423. Spanish. doi: 10.32641/rchped.v91i3.1270. PMID: 
32730524.

Garrido-Barbero M, Arnaez J, Loureiro B, Arca G, Agut T, Garcia-Alix A. The Role of Factor V Leiden, Prothrombin G20210A, and MTHFR C677T 
Mutations in Neonatal Cerebral Sinovenous Thrombosis. Clin Appl Thromb Hemost. 2019 Jan-Dec;25:1076029619834352. doi: 
10.1177/1076029619834352. PMID: 31025572; PMCID: PMC6714919.

Golomb MR. Outcomes of perinatal arterial ischemic stroke and cerebral sinovenous thrombosis. Semin Fetal Neonatal Med. 2009 
Oct;14(5):318-22. doi: 10.1016/j.siny.2009.07.003. Epub 2009 Aug 3. PMID: 19647504.

Govaert P, Achten E, Vanhaesebrouck P, De Praeter C, Van Damme J. Deep cerebral venous thrombosis in thalamo-ventricular hemorrhage of 
the term newborn. Pediatr Radiol. 1992;22(2):123-7. doi: 10.1007/BF02011312. PMID: 1501940.

Kersbergen KJ, Groenendaal F, Benders MJ, de Vries LS. Neonatal cerebral sinovenous thrombosis: neuroimaging and long-term follow-
up. J Child Neurol. 2011 Sep;26(9):1111-20. doi: 10.1177/0883073811408090. Epub 2011 Jun 21. PMID: 21693652; PMCID: 
PMC3674555.

Mineyko A, Kirton A, Billinghurst L, Tatishvili NN, Wintermark M, deVeber G, Fox C; SIPS Investigators. Seizures and Outcome One 
Year After Neonatal and Childhood Cerebral Sinovenous Thrombosis. Pediatr Neurol. 2020 Apr;105:21-26. doi: 10.1016/j.
pediatrneurol.2019.08.012. Epub 2019 Oct 18. PMID: 31882182; PMCID: PMC7071986.

Raets M, Dudink J, Raybaud C, Ramenghi L, Lequin M, Govaert P. Brain vein disorders in newborn infants. Dev Med Child Neurol. 2015 
Mar;57(3):229-40. doi: 10.1111/dmcn.12579. Epub 2014 Sep 12. PMID: 25212961.

Ramenghi LA, Govaert P, Fumagalli M, Bassi L, Mosca F. Neonatal cerebral sinovenous thrombosis. Semin Fetal Neonatal Med. 2009 
Oct;14(5):278-83. doi: 10.1016/j.siny.2009.07.010. Epub 2009 Aug 20. PMID: 19699161.

Ramenghi LA, Cardiello V, Rossi A. Neonatal cerebral sinovenous thrombosis. Handb Clin Neurol. 2019;162:267-280. doi: 10.1016/B978-0-
444-64029-1.00012-6. PMID: 31324314.

Rossor T, Arichi T, Bhate S, Hart AR, Raman Singh R. Anticoagulation in the management of neonatal cerebral sinovenous thrombosis: a 
systematic review and meta-analysis. Dev Med Child Neurol. 2018 Sep;60(9):884-891. doi: 10.1111/dmcn.13760. Epub 2018 Apr 
19. PMID: 29675941.

Mineyko A, Kirton A, Billinghurst L, Tatishvili NN, Wintermark M, deVeber G, Fox C; SIPS Investigators. Seizures and Outcome One 
Year After Neonatal and Childhood Cerebral Sinovenous Thrombosis. Pediatr Neurol. 2020 Apr;105:21-26. doi: 10.1016/j.
pediatrneurol.2019.08.012. Epub 2019 Oct 18. PMID: 31882182; PMCID: PMC7071986.

Cardiopatías Congénitas

Brown MD, Wernovsky G, Mussatto KA, Berger S. Long-term and developmental outcomes of children with complex congenital heart disease. 
Clin Perinatol. 2005 Dec;32(4):1043-57, xi. doi: 10.1016/j.clp.2005.09.008. PMID: 16325677.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−16−

Chen J, Zimmerman RA, Jarvik GP, Nord AS, Clancy RR, Wernovsky G, Montenegro LM, Hartman DM, Nicolson SC, Spray TL, Gaynor JW, Ichord R. 
Perioperative stroke in infants undergoing open heart operations for congenital heart disease. Ann Thorac Surg. 2009 Sep;88(3):823-
9. doi: 10.1016/j.athoracsur.2009.03.030. PMID: 19699905; PMCID: PMC2840405.

Guo T, Chau V, Peyvandi S, Latal B, McQuillen PS, Knirsch W, Synnes A, Feldmann M, Naef N, Chakravarty MM, De Petrillo A, Duerden EG, 
Barkovich AJ, Miller SP. White matter injury in term neonates with congenital heart diseases: Topology & comparison with preterm 
newborns. Neuroimage. 2019 Jan 15;185:742-749. doi: 10.1016/j.neuroimage.2018.06.004. Epub 2018 Jun 15. PMID: 29890324; 
PMCID: PMC6289608.

Khalil A, Bennet S, Thilaganathan B, Paladini D, Griffiths P, Carvalho JS. Prevalence of prenatal brain abnormalities in fetuses with congenital 
heart disease: a systematic review. Ultrasound Obstet Gynecol. 2016 Sep;48(3):296-307. doi: 10.1002/uog.15932. PMID: 27062519.

Limperopoulos C, Tworetzky W, McElhinney DB, Newburger JW, Brown DW, Robertson RL Jr, Guizard N, McGrath E, Geva J, Annese D, 
Dunbar-Masterson C, Trainor B, Laussen PC, du Plessis AJ. Brain volume and metabolism in fetuses with congenital heart disease: 
evaluation with quantitative magnetic resonance imaging and spectroscopy. Circulation. 2010 Jan 5;121(1):26-33. doi: 10.1161/
CIRCULATIONAHA.109.865568. Epub 2009 Dec 21. PMID: 20026783; PMCID: PMC2819908.

Mahle WT, Tavani F, Zimmerman RA, Nicolson SC, Galli KK, Gaynor JW, Clancy RR, Montenegro LM, Spray TL, Chiavacci RM, Wernovsky G, Kurth 
CD. An MRI study of neurological injury before and after congenital heart surgery. Circulation. 2002 Sep 24;106(12 Suppl 1):I109-14. 
PMID: 12354718.

Martinez-Biarge M, Jowett VC, Cowan FM, Wusthoff CJ. Neurodevelopmental outcome in children with congenital heart disease. Semin Fetal 
Neonatal Med. 2013 Oct;18(5):279-85. doi: 10.1016/j.siny.2013.04.006. Epub 2013 May 23. PMID: 23706956.

Massaro AN, El-Dib M, Glass P, Aly H. Factors associated with adverse neurodevelopmental outcomes in infants with congenital heart disease. 
Brain Dev. 2008 Aug;30(7):437-46. doi: 10.1016/j.braindev.2007.12.013. Epub 2008 Feb 4. PMID: 18249516.

Ren JY, Zhu M, Dong SZ. Three-Dimensional Volumetric Magnetic Resonance Imaging Detects Early Alterations of the Brain Growth in Fetuses 
With Congenital Heart Disease. J Magn Reson Imaging. 2021 Jul;54(1):263-272. doi: 10.1002/jmri.27526. Epub 2021 Feb 8. PMID: 
33559371.

Stegeman R, Feldmann M, Claessens NHP, Jansen NJG, Breur JMPJ, de Vries LS, et al. A Uniform Description of Perioperative Brain MRI 
Findings in Infants with Severe Congenital Heart Disease: Results of a European Collaboration. AJNR Am J Neuroradiol. 2021 
Nov;42(11):2034-2039. doi: 10.3174/ajnr.A7328. Epub 2021 Oct 21. PMID: 34674999; PMCID: PMC8583253.

Hemorragias intracraneales en neonatos a término o casi término 

Delanghe G, Squier W, Sonnaert M, Dudink J, Lequin M, Govaert P. Neonatal subcortical bruising. Clin Case Rep. 2018 Jan 15;6(2):407-415. 
doi: 10.1002/ccr3.1360. PMID: 29445487; PMCID: PMC5799613.

Doumouchtsis SK, Arulkumaran S. Head trauma after instrumental births. Clin Perinatol. 2008 Mar;35(1):69-83, viii. doi: 10.1016/j.
clp.2007.11.006. PMID: 18280876.

Fumagalli M, Parodi A, Ramenghi L, Limperopoulos C, Steggerda S; eurUS.brain group. Ultrasound of acquired posterior fossa abnormalities in 
the newborn. Pediatr Res. 2020 Mar;87(Suppl 1):25-36. doi: 10.1038/s41390-020-0778-9. PMID: 32218537; PMCID: PMC7098891.

Gupta SN, Kechli AM, Kanamalla US. Intracranial hemorrhage in term newborns: management and outcomes. Pediatr Neurol. 2009 
Jan;40(1):1-12. doi: 10.1016/j.pediatrneurol.2008.09.019. PMID: 19068247.

Inder TE, Perlman J M, Volpe JJ. Intracranial Hemorrhage: Subdural, Subarachnoid, Intraventricular (Term Infant), Miscellaneous. En: Volpe 
JJ, Inder TE, Darras BT, de Vries LS; du Plessis AJ, Neil JJ, Perlman JM. Volpes´s Neurology of the newborn. Sixth edition. Elsevier, 
philadelphia 2018: 593-622.

Looney CB, Smith JK, Merck LH, Wolfe HM, Chescheir NC, Hamer RM, Gilmore JH. Intracranial hemorrhage in asymptomatic neonates: 
prevalence on MR images and relationship to obstetric and neonatal risk factors. Radiology. 2007 Feb;242(2):535-41. doi: 10.1148/
radiol.2422060133. Epub 2006 Dec 19. PMID: 17179400.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−17−

Parodi A, Rossi A, Severino M, Morana G, Sannia A, Calevo MG, Malova M, Ramenghi LA. Accuracy of ultrasound in assessing cerebellar 
haemorrhages in very low birthweight babies. Arch Dis Child Fetal Neonatal Ed. 2015 Jul;100(4):F289-92. doi: 10.1136/
archdischild-2014-307176. Epub 2015 Jan 30. PMID: 25637005

Schot MJ, Halbertsma FJ, Katgert T, Bok LA. Development of children with symptomatic intracranial hemorrhage born after vacuum extraction. 
J Child Neurol. 2013 Apr;28(4):520-3. doi: 10.1177/0883073812446162. Epub 2012 Jun 29. PMID: 22752477.

Steggerda SJ, de Bruïne FT, Smits-Wintjens VE, Verbon P, Walther FJ, van Wezel-Meijler G. Posterior fossa abnormalities in high-risk term 
infants: comparison of ultrasound and MRI. Eur Radiol. 2015 Sep;25(9):2575-83. doi: 10.1007/s00330-015-3665-8. Epub 2015 Apr 
22. PMID: 25899415; PMCID: PMC4529447.

Hemorragia intraventricular e infarto hemorrágico periventricular

Bassan H, Limperopoulos C, Visconti K, Mayer DL, Feldman HA, Avery L, Benson CB, Stewart J, Ringer SA, Soul JS, Volpe JJ, du Plessis AJ. 
Neurodevelopmental outcome in survivors of periventricular hemorrhagic infarction. Pediatrics. 2007 Oct;120(4):785-92. 

Benders MJ, Kersbergen KJ, de Vries LS. Neuroimaging of white matter injury, intraventricular and cerebellar hemorrhage. Clin Perinatol. 
2014 Mar;41(1):69-82. doi: 10.1016/j.clp.2013.09.005. Epub 2013 Dec 17. PMID: 24524447.

Bell EF, Hintz SR, Hansen NI, Bann CM, Wyckoff MH, DeMauro SB, Walsh MC, et al. Mortality, In-Hospital Morbidity, Care Practices, and 2-Year 
Outcomes for Extremely Preterm Infants in the US, 2013-2018. JAMA. 2022 Jan 18;327(3):248-263. doi: 10.1001/jama.2021.23580. 
PMID: 35040888.

Benninger KL, Benninger TL, Moore-Clingenpeel M, Ruess L, Rusin JA, Maitre NL. Deep Medullary Vein White Matter Injury Global Severity 
Score Predicts Neurodevelopmental Impairment. J Child Neurol. 2021 Mar;36(4):253-261. doi: 10.1177/0883073820967161. 
PMID: 33522373; PMCID: PMC7874519 

Chawla S, Natarajan G, Shankaran S, Pappas A, Stoll BJ, Carlo WA, Saha S, et al. Association of Neurodevelopmental Outcomes and Neonatal 
Morbidities of Extremely Premature Infants with Differential Exposure to Antenatal Steroids. JAMA Pediatr. 2016 Dec 1;170(12):1164-
1172. doi: 10.1001/jamapediatrics.2016.1936. PMID: 27723868; PMCID: PMC5294968.

Cizmeci MN, Groenendaal F, Liem KD, van Haastert IC, Benavente-Fernández I, van Straaten HLM, Steggerda S, Smit BJ, Whitelaw A, 
Woerdeman P, Heep A, de Vries LS; ELVIS study group. Randomized Controlled Early versus Late Ventricular Intervention Study in 
Posthemorrhagic Ventricular Dilatation: Outcome at 2 Years. J Pediatr. 2020 Nov;226:28-35.e3. doi: 10.1016/j.jpeds.2020.08.014. 
Epub 2020 Aug 12. PMID: 32800815.

de Vries LS, Groenendaal F, Liem KD, Heep A, Brouwer AJ, van ‘t Verlaat E, Benavente-Fernández I, van Straaten HL, van Wezel-Meijler G, 
Smit BJ, Govaert P, Woerdeman PA, Whitelaw A; ELVIS study group. Treatment thresholds for intervention in posthaemorrhagic 
ventricular dilation: a randomised controlled trial. Arch Dis Child Fetal Neonatal Ed. 2019 Jan;104(1):F70-F75. doi: 10.1136/
archdischild-2017-314206. Epub 2018 Feb 10. PMID: 29440132.

Ecury-Goossen GM, Dudink J, Lequin M, Feijen-Roon M, Horsch S, Govaert P. The clinical presentation of preterm cerebellar haemorrhage. 
Eur J Pediatr. 2010 Oct;169(10):1249-53. doi: 10.1007/s00431-010-1217-4. Epub 2010 May 18. PMID: 20480179; PMCID: 
PMC2926438.

El-Dib M, Limbrick DD Jr, Inder T, Whitelaw A, Kulkarni AV, Warf B, Volpe JJ, de Vries LS. Management of Post-hemorrhagic Ventricular 
Dilatation in the Infant  Born  Preterm. J Pediatr. 2020 Nov;226:16-27.e3. doi: 10.1016/j.jpeds.2020.07.079. Epub 2020 Jul 30. 
PMID: 32739263; PMCID: PMC8297821.

Inder TE, Perlman J M, Volpe JJ. Preterm intraventricular hemorrhage/Posthemorrhagic Hydrocephalus. En: Volpe JJ, Inder TE, Darras BT, de 
Vries LS; du Plessis AJ, Neil JJ, Perlman JM. Volpes´s Neurology of the newborn. Sixth edition. Elsevier, philadelphia 2018: 637-698

Lenfestey RW, Smith PB, Moody MA, Clark RH, Cotten CM, Seed PC, Benjamin DK Jr. Predictive value of cerebrospinal fluid parameters in 
neonates with intraventricular drainage devices. J Neurosurg. 2007 Sep;107(3 Suppl):209-12. doi: 10.3171/PED-07/09/209. PMID: 
17918526.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−18−

Parodi A, Govaert P, Horsch S, Bravo MC, Ramenghi LA; eurUS.brain group. Cranial ultrasound findings in preterm germinal matrix haemorrhage, 
sequelae and outcome. Pediatr Res. 2020 Mar;87(Suppl 1):13-24. doi: 10.1038/s41390-020-0780-2. PMID: 32218535; PMCID: 
PMC7098890.

Ryan M, Lacaze-Masmonteil T, Mohammad K. Neuroprotection from acute brain injury in preterm infants. Paediatr Child Health. 2019 
Jul;24(4):276-290.

Whitelaw A, Lee-Kelland R. Repeated lumbar or ventricular punctures in newborns with intraventricular haemorrhage. Cochrane Database 
Syst Rev. 2017 Apr 6;4(4):CD000216. doi: 10.1002/14651858.CD000216.pub2. PMID: 28384379; PMCID: PMC6478098.

Lesión sustancia blanca en el prematuro

Agut T, Alarcon A, Cabañas F, Bartocci M, Martinez-Biarge M, Horsch S; eurUS.brain group. Preterm white matter injury: ultrasound diagnosis 
and classification. Pediatr Res. 2020 Mar;87(Suppl 1):37-49. 

Barnett ML, Tusor N, Ball G, Chew A, Falconer S, Aljabar P, Kimpton JA, Kennea N, Rutherford M, David Edwards A, Counsell SJ. Exploring the 
multiple-hit hypothesis of preterm white matter damage using diffusion MRI. Neuroimage Clin. 2017 Nov 21;17:596-606. doi: 
10.1016/j.nicl.2017.11.017. PMID: 29234596; PMCID: PMC5716951.

Cayam-Rand D, Guo T, Grunau RE, Benavente-Fernández I, Synnes A, Chau V, Branson H, Latal B, McQuillen P, Miller SP. Predicting developmental 
outcomes in preterm infants: A simple white matter injury imaging rule. Neurology. 2019 Sep 24;93(13):e1231-e1240. doi: 10.1212/
WNL.0000000000008172. Epub 2019 Aug 29. PMID: 31467250; PMCID: PMC7011867.

Dudink J, Lequin M, Weisglas-Kuperus N, Conneman N, van Goudoever JB, Govaert P. Venous subtypes of preterm periventricular haemorrhagic 
infarction. Arch Dis Child Fetal Neonatal Ed. 2008;93(3):F201-6.

Guillot M, Miller SP. The dimensions of white matter injury in preterm neonates. Semin Perinatol. 2021 Nov;45(7):151469. doi: 10.1016/j.
semperi.2021.151469. Epub 2021 Aug 20. PMID: 34456064.

Guillot M, Sebastianski M, Lemyre B. Comparative performance of head ultrasound and MRI in detecting preterm brain injury and predicting 
outcomes: A systematic review. Acta Paediatr. 2021 May;110(5):1425-1432. doi: 10.1111/apa.15670. Epub 2020 Nov 30. PMID: 
33206399.

Lean RE, Han RH, Smyser TA, Kenley JK, Shimony JS, Rogers CE, Limbrick DD Jr, Smyser CD. Altered neonatal white and gray matter 
microstructure is associated with neurodevelopmental impairments in very preterm infants with high-grade brain injury. Pediatr Res. 
2019 Sep;86(3):365-374. doi: 10.1038/s41390-019-0461-1. Epub 2019 Jun 18. PMID: 31212303; PMCID: PMC6702093.

Martinez-Biarge M, Groenendaal F, Kersbergen KJ, Benders MJ, Foti F, Cowan FM, de Vries LS. MRI Based Preterm White Matter Injury 
Classification: The Importance of Sequential Imaging in Determining Severity of Injury. PLoS One. 2016 Jun 3;11(6):e0156245. doi: 
10.1371/journal.pone.0156245. 

Martinez-Biarge M, Groenendaal F, Kersbergen KJ, Benders MJNL, Foti F, van Haastert IC, Cowan FM, de Vries LS. Neurodevelopmental 
Outcomes in Preterm Infants with White Matter Injury Using a New MRI Classification. Neonatology. 2019;116(3):227-235. 

Murray AL, Thompson DK, Pascoe L, Leemans A, Inder TE, Doyle LW, Anderson JFI, Anderson PJ. White matter abnormalities and impaired 
attention abilities in children born very preterm. Neuroimage. 2016 Jan 1;124(Pt A):75-84. doi: 10.1016/j.neuroimage.2015.08.044. 
Epub 2015 Aug 28. PMID: 26318524; PMCID: PMC4791057.

Neil JJ, Volpe JJ. Encephalopathy of Prematurity: Clinical-Neurological Features, Diagnosis, Imaging, Prognosis, Therapy. En Volpe´s, Neurology 
of the newborn. Volpe JJ, Inder TE, Darras BT, de Vries LS; du Plessis AJ, Neil JJ, Perlman JM. Sixth edition. Elsevier, philadelphia 2018: 
425-457.

Pandit AS, Ball G, Edwards AD, Counsell SJ. Diffusion magnetic resonance imaging in preterm brain injury. Neuroradiology. 2013 Sep;55 
Suppl 2:65-95. doi: 10.1007/s00234-013-1242-x. Epub 2013 Aug 14. PMID: 23942765.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−19−

Penn AA, Gressens P, Fleiss B, Back SA, Gallo V. Controversies in preterm brain injury. Neurobiol Dis. 2016 Aug;92(Pt A):90-101. doi: 10.1016/j.
nbd.2015.10.012. Epub 2015 Oct 23. PMID: 26477300; PMCID: PMC4842157.

Perlman JM. White matter injury in the preterm infant: an important determination of abnormal neurodevelopment outcome. Early Hum 
Dev. 1998 Dec;53(2):99-120. doi: 10.1016/s0378-3782(98)00037-1. PMID: 10195704.

Schneider J, Miller SP. Preterm brain Injury: White matter injury. Handb Clin Neurol. 2019;162:155-172. doi: 10.1016/B978-0-444-64029-
1.00007-2. PMID: 31324309.

Volpe JJ. Brain injury in premature infants: a complex amalgam of destructive and developmental disturbances. Lancet Neurol. 2009 
Jan;8(1):110-24. doi: 10.1016/S1474-4422(08)70294-1. PMID: 19081519; PMCID: PMC2707149.

Volpe JJ. Primary neuronal dysmaturation in preterm brain: Important and likely modifiable. J Neonatal Perinatal Med. 2021;14(1):1-6. doi: 
10.3233/NPM-200606. PMID: 33136070; PMCID: PMC7990400.

Young JM, Vandewouw MM, Morgan BR, Smith ML, Sled JG, Taylor MJ. Altered white matter development in children born very preterm. Brain 
Struct Funct. 2018 Jun;223(5):2129-2141. doi: 10.1007/s00429-018-1614-4. Epub 2018 Jan 29. PMID: 29380120.

Enfermedad metabólica congénita

Aksoy DÖ, Alkan A. Neurometabolic Diseases in Children: Magnetic Resonance Imaging and Magnetic Resonance Spectroscopy Features. Curr 
Med Imaging Rev. 2019;15(3):255-268. doi: 10.2174/1573405613666171123152451. PMID: 31989877.

Al Orf A, Waheed KB, Ali EM, Muhammad AK, Al Zahrani FM, Seth SA, Al Jubair NN, Harisi HS, Arulanantham ZJ. Inherited paediatric 
neurometabolic disorders, can brain magnetic resonance imaging predict? Neurosciences (Riyadh). 2020 Oct;25(5):392-398. doi: 
10.17712/nsj.2020.5.20200072. PMID: 33459289; PMCID: PMC8015596.

Cakmakci H, Pekcevik Y, Yis U, Unalp A, Kurul S. Diagnostic value of proton MR spectroscopy and diffusion-weighted MR imaging in childhood 
inherited neurometabolic brain diseases and review of the literature. Eur J Radiol. 2010 Jun;74(3):e161-71. doi: 10.1016/j.
ejrad.2009.05.048. Epub 2009 Jun 21. PMID: 19540689.

Claerhout H, Witters P, Régal L, Jansen K, Van Hoestenberghe MR, Breckpot J, Vermeersch P. Isolated sulfite oxidase deficiency. J Inherit Metab 
Dis. 2018 Jan;41(1):101-108. doi: 10.1007/s10545-017-0089-4. Epub 2017 Oct 4. PMID: 28980090.

Clarke JTR. A Clinical Guide to inherited metabolic disease. Cambridge University Press. Third Edition 2006.

Coene KLM, Kluijtmans LAJ, van der Heeft E, Engelke UFH, de Boer S, Hoegen B, Kwast HJT, van de Vorst M, Huigen MCDG, Keularts IMLW, 
Schreuder MF, van Karnebeek CDM, Wortmann SB, de Vries MC, Janssen MCH, Gilissen C, Engel J, Wevers RA. Next-generation metabolic 
screening: targeted and untargeted metabolomics for the diagnosis of inborn errors of metabolism in individual patients. J Inherit Metab 
Dis. 2018 May;41(3):337-353. doi: 10.1007/s10545-017-0131-6. Epub 2018 Feb 16. PMID: 29453510; PMCID: PMC5959972.

Fernandes J, Saudubray J-M, van den Berghe G, Walter J H. Inborn Metabolic Diseases, 4th Edition. Springuer. Germany 2006.

Ferreira CR, Rahman S, Keller M, Zschocke J; ICIMD Advisory Group. An international classification of inherited metabolic disorders (ICIMD). J 
Inherit Metab Dis. 2021 Jan;44(1):164-177. doi: 10.1002/jimd.12348. PMID: 33340416.

Gambello MJ, Li H. Current strategies for the treatment of inborn errors of metabolism. J Genet Genomics. 2018 Feb 20;45(2):61-70. doi: 
10.1016/j.jgg.2018.02.001. Epub 2018 Feb 14. PMID: 29500085.

Marín-Valencia I, Vilaseca MA, Thió M, García-Cazorla A, Artuch R, Campistol J. Assessment of the perimortem protocol in neonates for the 
diagnosis of inborn errors of metabolism. Eur J Paediatr Neurol. 2010 Mar;14(2):125-30. 

Mankad K, Talenti G, Tan AP, Gonçalves FG, Robles C, Kan EYL, Siddiqui A. Neurometabolic Disorders of the Newborn. Top Magn Reson Imaging. 
2018 Aug;27(4):179-196. doi: 10.1097/RMR.0000000000000176. PMID: 30086107.

Pérez-Cerdá C, Girós ML, Serrano M, Ecay MJ, Gort L, Pérez Dueñas B, Medrano C, García-Alix A, Artuch R, Briones P, Pérez B. A Population-
Based Study on Congenital Disorders of Protein N- and Combined with O-Glycosylation Experience in Clinical and Genetic Diagnosis. 
J Pediatr. 2017 Apr;183:170-177.e1. doi: 10.1016/j.jpeds.2016.12.060. Epub 2017 Jan 27. PMID: 28139241.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−20−

Poretti A, Blaser SI, Lequin MH, Fatemi A, Meoded A, Northington FJ, Boltshauser E, Huisman TA. Neonatal neuroimaging findings in inborn 
errors of metabolism. J Magn Reson Imaging. 2013 Feb;37(2):294-312.

Fukao T, Nakamura K. Advances in inborn errors of metabolism. J Hum Genet. 2019 Feb;64(2):65. doi: 10.1038/s10038-018-0535-7. Epub 
2019 Jan 25. PMID: 30679804.

Saudubray JM, Sedel F, Walter JH. Clinical approach to treatable inborn metabolic diseases: an introduction. J Inherit Metab Dis. 2006 Apr-
Jun;29(2-3):261-74. doi: 10.1007/s10545-006-0358-0. PMID: 16763886.

Saudubray JM, Garcia-Cazorla À. Inborn Errors of Metabolism Overview: Pathophysiology, Manifestations, Evaluation, and Management. 
Pediatr Clin North Am. 2018 Apr;65(2):179-208. doi: 10.1016/j.pcl.2017.11.002. PMID: 29502909.

Saudubray JM, Mochel F, Lamari F, Garcia-Cazorla A. Proposal for a simplified classification of IMD based on a pathophysiological approach: 
A practical guide for clinicians. J Inherit Metab Dis. 2019 Jul;42(4):706-727. doi: 10.1002/jimd.12086. Epub 2019 Apr 24. PMID: 
30883825.

Volpe JJ, Inder TE, Darras BT, de Vries LS; du Plessis AJ, Neil JJ, Perlman JM. Volpes´s Neurology of the newborn. Sixth edition. Elsevier, 
philadelphia 2018: 701-819.

Yilmaz BS, Gurung S, Perocheau D, Counsell J, Baruteau J. Gene therapy for inherited metabolic diseases. J Mother Child. 2020 Nov 
10;24(2):53-64. doi: 10.34763/jmotherandchild.20202402si.2004.000009. PMID: 33554501; PMCID: PMC8518100.

Hipoglucemia

Alsaleem M, Saadeh L, Kamat D. Neonatal Hypoglycemia: A Review. Clin Pediatr (Phila). 2019 Nov;58(13):1381-1386. doi: 
10.1177/0009922819875540. Epub 2019 Sep 26. PMID: 31556318.

Boardman JP, Wusthoff CJ, Cowan FM. Hypoglycaemia and neonatal brain injury. Arch Dis Child Educ Pract Ed. 2013 Feb;98(1):2-6. doi: 
10.1136/archdischild-2012-302569. Epub 2012 Oct 19. PMID: 23086597.

Burns CM, Rutherford MA, Boardman JP, Cowan FM. Patterns of cerebral injury and neurodevelopmental outcomes after symptomatic 
neonatal hypoglycemia. Pediatrics. 2008 Jul;122(1):65-74. doi: 10.1542/peds.2007-2822. PMID: 18595988.

Deshpande S, Ward Platt M. The investigation and management of neonatal hypoglycaemia. Semin Fetal Neonatal Med. 2005 Aug;10(4):351-
61. doi: 10.1016/j.siny.2005.04.002. PMID: 15922680.

Edwards T, Harding JE. Clinical Aspects of Neonatal Hypoglycemia: A Mini Review. Front Pediatr. 2021 Jan 8;8:562251. doi: 10.3389/
fped.2020.562251. PMID: 33489995; PMCID: PMC7820332.

Harding JE, Harris DL, Hegarty JE, Alsweiler JM, McKinlay CJ. An emerging evidence base for the management of neonatal hypoglycaemia. 
Early Hum Dev. 2017 Jan;104:51-56. doi: 10.1016/j.earlhumdev.2016.12.009. Epub 2016 Dec 15. Erratum in: Early Hum Dev. 2017 
May;108:61. PMID: 27989586; PMCID: PMC5280577.

Kinnala A, Rikalainen H, Lapinleimu H, Parkkola R, Kormano M, Kero P. Cerebral magnetic resonance imaging and ultrasonography findings 
after neonatal hypoglycemia. Pediatrics. 1999 Apr;103(4 Pt 1):724-9. doi: 10.1542/peds.103.4.724. PMID: 10103293.

Lv Y, Zhu LL, Shu GH. Relationship between Blood Glucose Fluctuation and Brain Damage in the Hypoglycemia Neonates. Am J Perinatol. 
2018 Aug;35(10):946-950. doi: 10.1055/s-0038-1626706. Epub 2018 Feb 14. PMID: 29444533.

McKinlay CJD, Alsweiler JM, Anstice NS, Burakevych N, Chakraborty A, Chase JG, Gamble GD, et al. Association of Neonatal Glycemia With 
Neurodevelopmental Outcomes at 4.5 Years. JAMA Pediatr. 2017 Oct 1;171(10):972-983. doi: 10.1001/jamapediatrics.2017.1579. 
PMID: 28783802; PMCID: PMC5710616.

Montassir H, Maegaki Y, Ogura K, Kurozawa Y, Nagata I, Kanzaki S, Ohno K. Associated factors in neonatal hypoglycemic brain injury. Brain Dev. 
2009 Oct;31(9):649-56. doi: 10.1016/j.braindev.2008.10.012. Epub 2008 Dec 6. PMID: 19059741.

Perlman J M; Volpe JJ. Glucose. En: Volpe´s Neurology of the newborn. Sixth Edition. Joseph J Volpe, Terrie E Inder, Basil T Darras, Linda S 
deVries, André J du Plessis, Jeffrey J Neil, Jeffrey M Perlman. Elsevier, Philadelphia 2018: 701-729.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−21−

Sewell EK, Andescavage NN. Neuroimaging for Neurodevelopmental Prognostication in High-Risk Neonates. Clin Perinatol. 2018 
Sep;45(3):421-437. doi: 10.1016/j.clp.2018.05.004. Epub 2018 Jun 18. PMID: 30144847.

Weston PJ, Harris DL, Battin M, Brown J, Hegarty JE, Harding JE. Oral dextrose gel for the treatment of hypoglycaemia in newborn infants. 
Cochrane Database Syst Rev. 2016 May 4;(5):CD011027. doi: 10.1002/14651858.CD011027.pub2. PMID: 27142842.

Shah R, Dai DWT, Alsweiler JM, Brown GTL, Chase JG, Gamble GD, Harris DL, et al. Association of Neonatal Hypoglycemia With Academic 
Performance in Mid-Childhood. JAMA. 2022 Mar 22;327(12):1158-1170. doi: 10.1001/jama.2022.0992. PMID: 35315886.

Edwards T, Alsweiler JM, Crowther CA, Edlin R, Gamble GD, Hegarty JE, Lin L, McKinlay CJD, Rogers JA, Thompson B, Wouldes TA, Harding JE. 
Prophylactic Oral Dextrose Gel and Neurosensory Impairment at 2-Year Follow-up of Participants in the hPOD Randomized Trial. JAMA. 
2022 Mar 22;327(12):1149-1157. doi: 10.1001/jama.2022.2363. PMID: 35315885.

Encefalopatía por bilirrubina

Das S, van Landeghem FKH. Clinicopathological Spectrum of Bilirubin Encephalopathy/Kernicterus. Diagnostics (Basel). 2019 Feb 28;9(1):24. 
doi: 10.3390/diagnostics9010024. PMID: 30823396; PMCID: PMC6468386.

El Houchi SZ, Iskander I, Gamaleldin R, El Shenawy A, Seoud I, Abou-Youssef H, Wennberg RP. Prediction of 3- to 5-Month Outcomes from 
Signs of Acute Bilirubin Toxicity in Newborn Infants. J Pediatr. 2017 Apr;183:51-55.e1. doi: 10.1016/j.jpeds.2016.12.079. Epub 
2017 Jan 25. PMID: 28131490.

Hameed NN, Hussein MA. BIND score: A system to triage infants readmitted for extreme hyperbilirubinemia. Semin Perinatol. 2021 
Feb;45(1):151354. doi: 10.1016/j.semperi.2020.151354. Epub 2020 Dec 1. PMID: 33309176.

Kang W, Yuan X, Zhang Y, Song J, Xu F, Liu D, Li R, Xu B, Li W, Cheng Y, Zhu C. Early prediction of adverse outcomes in infants with acute bilirubin 
encephalopathy. Ann Clin Transl Neurol. 2020 Jul;7(7):1141-1147. doi: 10.1002/acn3.51077. Epub 2020 Jun 4. PMID: 32495505; 
PMCID: PMC7359120.

Johnson L, Brown AK, Bhutani VK. BIND a clinical score for bilirubin-induced neurologic dysfunction in newborns. Pediatrics. 1999;104:746–747.

Johnson LH, Bhutani VK, Brown AK. System-based approach to management of neonatal jaundice and prevention of kernicterus. J Pediatr. 
2002 Apr;140(4):396-403. doi: 10.1067/mpd.2002.123098. PMID: 12006952.

Johnson L, Bhutani VK, Karp K, Sivieri EM, Shapiro SM. Clinical report from the pilot USA Kernicterus Registry (1992 to 2004). J Perinatol. 
2009 Feb;29 Suppl 1:S25-45. doi: 10.1038/jp.2008.211. PMID: 19177057.

Perlman J M; Volpe JJ. Bilirrubin. En: Volpe´s Neurology of the newborn. Sixth Edition. Joseph J Volpe, Terrie E Inder, Basil T Darras, Linda S 
deVries, André J du Plessis, Jeffrey J Neil, Jeffrey M Perlman. Elsevier, Philadelphia 2018: 730-762.

Infecciones del Sistema Nervioso Central

Abdel-Salam GM, Zaki MS, Saleem SN, Gaber KR. Microcephaly, malformation of brain development and intracranial calcification in sibs: pseudo-
TORCH or a new syndrome. Am J Med Genet A. 2008 Nov 15;146A(22):2929-36. doi: 10.1002/ajmg.a.32549. PMID: 18925673.

Alarcon A, Martinez-Biarge M, Cabañas F, Quero J, García-Alix A. A Prognostic Neonatal Neuroimaging Scale for Symptomatic Congenital 
Cytomegalovirus Infection. Neonatology. 2016;110(4):277-285. doi: 10.1159/000446690. Epub 2016 Jun 24. PMID: 27344149.

Alarcon A, Martinez-Biarge M, Cabañas F, Hernanz A, Quero J, Garcia-Alix A. Clinical, biochemical, and neuroimaging findings predict long-
term neurodevelopmental outcome in symptomatic congenital cytomegalovirus infection. J Pediatr. 2013 Sep;163(3):828-34.e1. 
doi: 10.1016/j.jpeds.2013.03.014. Epub 2013 Apr 13. PMID: 23587436.

Alarcon A, Garcia-Alix A, Cabañas F, Hernanz A, Pascual-Salcedo D, Martin-Ancel A, Cabrera M, Tagarro A, Quero J. Beta2-microglobulin 
concentrations in cerebrospinal fluid correlate with neuroimaging findings in newborns with symptomatic congenital cytomegalovirus 
infection. Eur J Pediatr. 2006 Sep;165(9):636-45. doi: 10.1007/s00431-006-0160-x. Epub 2006 May 12. PMID: 16691400.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−22−

Baquero-Artigao F. Actualizacion en infecciones herpeticas congenitas y neonatales: infeccion por citomegalovirus y herpes simple [Update 
on congenital and neonatal herpes infections: infection due to cytomegalovirus and herpes simplex]. Rev Neurol. 2017 May 
17;64(s03):S29-S33. Spanish. PMID: 28524216.

Baud O, Aujard Y. Neonatal bacterial meningitis. Handb Clin Neurol. 2013;112:1109-13. doi: 10.1016/B978-0-444-52910-7.00030-1. 
PMID: 23622318.

Bedetti L, Marrozzini L, Baraldi A, Spezia E, Iughetti L, Lucaccioni L, Berardi A. Pitfalls in the diagnosis of meningitis in neonates and young infants: 
the role of lumbar puncture. J Matern Fetal Neonatal Med. 2019 Dec;32(23):4029-4035. doi: 10.1080/14767058.2018.1481031. 
Epub 2018 Jun 13. PMID: 29792059.

Brown BS, Thorp P. The ultrasonographic diagnosis of bacterial meningitis and ventriculitis in infancy: six case reports. J Can Assoc Radiol. 
1984 Mar;35(1):47-51. PMID: 6725368.

Del Campo M, Feitosa IM, Ribeiro EM, Horovitz DD, Pessoa AL, França GV, García-Alix A, et al. The phenotypic spectrum of congenital Zika 
syndrome. Am J Med Genet A. 2017 Apr;173(4):841-857. doi: 10.1002/ajmg.a.38170. PMID: 28328129.

Devakumar D, Bamford A, Ferreira MU, Broad J, Rosch RE, Groce N, Breuer J, Cardoso MA, Copp AJ, Alexandre P, Rodrigues LC, Abubakar 
I. Infectious causes of microcephaly: epidemiology, pathogenesis, diagnosis, and management. Lancet Infect Dis. 2018 
Jan;18(1):e1-e13. doi: 10.1016/S1473-3099(17)30398-5. Epub 2017 Aug 30. PMID: 28844634.

Garges HP, Moody MA, Cotten CM, Smith PB, Tiffany KF, Lenfestey R, Li JS, Fowler VG Jr, Benjamin DK Jr. Neonatal meningitis: what is the 
correlation among cerebrospinal fluid cultures, blood cultures, and cerebrospinal fluid parameters? Pediatrics. 2006 Apr;117(4):1094-
100. doi: 10.1542/peds.2005-1132. PMID: 16585303.

García-Alix A, Martín-Ancel A, Ramos MT, Salas S, Pellicer A, Cabañas F, Quero J. Cerebrospinal fluid beta 2-microglobulin in neonates with 
central nervous system infections. Eur J Pediatr. 1995 Apr;154(4):309-13. PMID: 7607283.

Garrido-Barbero M, Arnaez J, Garcia-Alix A. Controversies in the therapeutic approach to congenital cytomegalovirus infection. Infection. 2020 
Jun;48(3):463-469. doi: 10.1007/s15010-020-01392-w. Epub 2020 Mar 3. PMID: 32125680.

Gaschignard J, Levy C, Romain O, Cohen R, Bingen E, Aujard Y, Boileau P. Neonatal Bacterial Meningitis: 444 Cases in 7 Years. Pediatr Infect 
Dis J. 2011 Mar;30(3):212-7. doi: 10.1097/inf.0b013e3181fab1e7. PMID: 21416693.

Gonçalves FG, Caschera L, Teixeira SR, Viaene AN, Pinelli L, Mankad K, Alves CAPF, Ortiz-Gonzalez XR, Andronikou S, Vossough A. Intracranial 
calcifications in childhood: Part 2. Pediatr Radiol. 2020 Sep;50(10):1448-1475. doi: 10.1007/s00247-020-04716-y. Epub 2020 Jul 
8. PMID: 32642802.

Gupta N, Grover H, Bansal I, Hooda K, Sapire JM, Anand R, Kumar Y. Neonatal cranial sonography: ultrasound findings in neonatal meningitis-a 
pictorial review. Quant Imaging Med Surg. 2017 Feb;7(1):123-131. doi: 10.21037/qims.2017.02.01. PMID: 28275563; PMCID: 
PMC5337180.

James SH, Kimberlin DW. Neonatal Herpes Simplex Virus Infection. Infect Dis Clin North Am. 2015 Sep;29(3):391-400. doi: 10.1016/j.
idc.2015.05.001. Epub 2015 Jul 4. PMID: 26154662.

Kabani N, Ross SA. Congenital Cytomegalovirus Infection. J Infect Dis. 2020 Mar 5;221(Suppl 1):S9-S14. doi: 10.1093/infdis/jiz446. PMID: 
32134480; PMCID: PMC8453618.

Kieffer F, Wallon M. Congenital toxoplasmosis. Handb Clin Neurol. 2013;112:1099-101. doi: 10.1016/B978-0-444-52910-7.00028-3. PMID: 
23622316.

Kimberlin DW, Whitley RJ, Wan W, Powell DA, Storch G, Ahmed A, Palmer A, Sánchez PJ, Jacobs RF, Bradley JS, Robinson JL, Shelton M, Dennehy 
PH, Leach C, Rathore M, Abughali N, Wright P, Frenkel LM, Brady RC, Van Dyke R, Weiner LB, Guzman-Cottrill J, McCarthy CA, Griffin J, 
Jester P, Parker M, Lakeman FD, Kuo H, Lee CH, Cloud GA; National Institute of Allergy and Infectious Diseases Collaborative Antiviral 
Study Group. Oral acyclovir suppression and neurodevelopment after neonatal herpes. N Engl J Med. 2011 Oct 6;365(14):1284-92. 
doi: 10.1056/NEJMoa1003509. PMID: 21991950; PMCID: PMC3250992.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−23−

Kimberlin DW, Baley J; Committee on infectious diseases; Committee on fetus and newborn. Guidance on management of asymptomatic 
neonates born to women with active genital herpes lesions. Pediatrics. 2013 Feb;131(2):e635-46. doi: 10.1542/peds.2012-3216. 
Epub 2013 Jan 28. PMID: 23359576; PMCID: PMC3557411.

Kwak M, Yum MS, Yeh HR, Kim HJ, Ko TS. Brain Magnetic Resonance Imaging Findings of Congenital Cytomegalovirus Infection as a Prognostic 
Factor for Neurological Outcome. Pediatr Neurol. 2018 Jun;83:14-18. doi: 10.1016/j.pediatrneurol.2018.03.008. Epub 2018 Mar 
21. PMID: 29681488.

Kralik SF, Kukreja MK, Paldino MJ, Desai NK, Vallejo JG. Comparison of CSF and MRI Findings among Neonates and Infants with E coli or 
Group B Streptococcal Meningitis. AJNR Am J Neuroradiol. 2019 Aug;40(8):1413-1417. 

Ku LC, Boggess KA, Cohen-Wolkowiez M. Bacterial meningitis in infants. Clin Perinatol. 2015 Mar;42(1):29-45, vii-viii. doi: 10.1016/j.
clp.2014.10.004. Epub 2014 Dec 6. PMID: 25677995; PMCID: PMC4332563.

Maldonado YA, Read JS; COMMITTEE ON INFECTIOUS DISEASES. Diagnosis, Treatment, and Prevention of Congenital Toxoplasmosis in the 
United States. Pediatrics. 2017 Feb;139(2):e20163860. doi: 10.1542/peds.2016-3860. PMID: 28138010.

Marquez L, Levy ML, Munoz FM, Palazzi DL. A report of three cases and review of intrauterine herpes simplex virus infection. Pediatr Infect Dis 
J. 2011 Feb;30(2):153-7. doi: 10.1097/INF.0b013e3181f55a5c. PMID: 20811312; PMCID: PMC3454465.

Montoya JG, Remington JS. Management of Toxoplasma gondii infection during pregnancy. Clin Infect Dis. 2008 Aug 15;47(4):554-66. doi: 
10.1086/590149. PMID: 18624630.

O’Riordan DP, Golden WC, Aucott SW. Herpes simplex virus infections in preterm infants. Pediatrics. 2006 Dec;118(6):e1612-20. doi: 
10.1542/peds.2005-1228. PMID: 17142491.

Ouchenir L, Renaud C, Khan S, Bitnun A, Boisvert AA, McDonald J, Bowes J, Brophy J, Barton M, Ting J, Roberts A, Hawkes M, Robinson 
JL. The Epidemiology, Management, and Outcomes of Bacterial Meningitis in Infants. Pediatrics. 2017 Jul;140(1):e20170476. doi: 
10.1542/peds.2017-0476. 

Parmar H, Ibrahim M. Pediatric intracranial infections. Neuroimaging Clin N Am. 2012 Nov;22(4):707-25. doi: 10.1016/j.nic.2012.05.016. 
Epub 2012 Aug 11. PMID: 23122263.

Peros T, van Schuppen J, Bohte A, Hodiamont C, Aronica E, de Haan T. Neonatal bacterial meningitis versus ventriculitis: a cohort-based 
overview of clinical characteristics, microbiology and imaging. Eur J Pediatr. 2020 Dec;179(12):1969-1977. doi: 10.1007/s00431-
020-03723-3. Epub 2020 Jul 3. Erratum in: Eur J Pediatr. 2020 Sep 23;: PMID: 32621136; PMCID: PMC7666663.

Samies NL, James SH, Kimberlin DW. Neonatal Herpes Simplex Virus Disease: Updates and Continued Challenges. Clin Perinatol. 2021 
Jun;48(2):263-274. doi: 10.1016/j.clp.2021.03.003. PMID: 34030813.

Sanchis A, Cerveró L, Bataller A, Tortajada JL, Huguet J, Crow YJ, Ali M, Higuet LJ, Martínez-Frías ML. Genetic syndromes mimic congenital 
infections. J Pediatr. 2005 May;146(5):701-5. doi: 10.1016/j.jpeds.2005.01.033. PMID: 15870678.

Sarma A, Hanzlik E, Krishnasarma R, Pagano L, Pruthi S. Human Parechovirus Meningoencephalitis: Neuroimaging in the Era of Polymerase 
Chain Reaction-Based Testing. AJNR Am J Neuroradiol. 2019 Aug;40(8):1418-1421. doi: 10.3174/ajnr.A6118. Epub 2019 Jul 4. 
PMID: 31272964; PMCID: PMC7048476.

Serranti D, Buonsenso D, Valentini P. Congenital toxoplasmosis treatment. Eur Rev Med Pharmacol Sci. 2011 Feb;15(2):193-8. PMID: 
21434486.

van Zwol AL, Lequin M, Aarts-Tesselaar C, van der Eijk AA, Driessen GA, de Hoog M, Govaert P. Fatal neonatal parechovirus encephalitis. BMJ Case 
Rep. 2009;2009:bcr05.2009.1883. doi: 10.1136/bcr.05.2009.1883. Epub 2009 Dec 14. PMID: 22171236; PMCID: PMC3029644.

Veiga RV, Schuler-Faccini L, França GVA, Andrade RFS, Teixeira MG, Costa LC, Paixão ES, Costa MDCN, Barreto ML, Oliveira JF, Oliveira WK, 
Cardim LL, Rodrigues MS. Classification algorithm for congenital Zika Syndrome: characterizations, diagnosis and validation. Sci Rep. 
2021 Mar 24;11(1):6770. doi: 10.1038/s41598-021-86361-5. PMID: 33762667; PMCID: PMC7990918.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−24−

Verboon-Maciolek MA, Groenendaal F, Hahn CD, Hellmann J, van Loon AM, Boivin G, de Vries LS. Human parechovirus causes encephalitis 
with white matter injury in neonates. Ann Neurol. 2008 Sep;64(3):266-73. doi: 10.1002/ana.21445. PMID: 18825694.

Verboon-Maciolek MA, Krediet TG, Gerards LJ, de Vries LS, Groenendaal F, van Loon AM. Severe neonatal parechovirus infection and similarity 
with enterovirus infection. Pediatr Infect Dis J. 2008 Mar;27(3):241-5. doi: 10.1097/INF.0b013e31815c1b07. PMID: 18277927.

Vivarelli R, Grosso S, Cioni M, Galluzzi P, Monti L, Morgese G, Balestri P. Pseudo-TORCH syndrome or Baraitser-Reardon syndrome: diagnostic 
criteria. Brain Dev. 2001 Mar;23(1):18-23. doi: 10.1016/s0387-7604(00)00188-1. PMID: 11226724.

Yikilmaz A, Taylor GA. Sonographic findings in bacterial meningitis in neonates and young infants. Pediatr Radiol. 2008 Feb;38(2):129-37. 
doi: 10.1007/s00247-007-0538-6. Epub 2007 Jul 5. PMID: 17611750; PMCID: PMC2292499.

Convulsiones Neonatales

Abend NS, Jensen FE, Inder TE, Volpe JJ. Neonatal seizures. En: Volpe´s Neurology of the newborn. Sixth Edition. Joseph J Volpe, Terrie E Inder, 
Basil T Darras, Linda S deVries, André J du Plessis, Jeffrey J Neil, Jeffrey M Perlman. Elsevier, Philadelphia 2018: 275-321.

Basti C, Maranella E, Cimini N, Catalucci A, Ciccarelli S, Del Torto M, Di Luca L, Di Natale C, Mareri A, Nardi V, Pannone V, Di Fabio S. Seizure 
burden and neurodevelopmental outcome in newborns with hypoxic-ischemic encephalopathy treated with therapeutic hypothermia: 
A single center observational study. Seizure. 2020 Dec;83:154-159. doi: 10.1016/j.seizure.2020.10.021. Epub 2020 Oct 29. PMID: 
33160202.

Boylan GB, Stevenson NJ, Vanhatalo S. Monitoring neonatal seizures. Semin Fetal Neonatal Med. 2013 Aug;18(4):202-8. doi: 10.1016/j.
siny.2013.04.004. Epub 2013 May 24. PMID: 23707519.

Boylan GB, Kharoshankaya L, Wusthoff CJ. Seizures and hypothermia: importance of electroencephalographic monitoring and considerations for 
treatment. Semin Fetal Neonatal Med. 2015 Apr;20(2):103-8. doi: 10.1016/j.siny.2015.01.001. Epub 2015 Feb 14. PMID: 25683598.

Carrasco M, Stafstrom CE. How Early Can a Seizure Happen? Pathophysiological Considerations of Extremely Premature Infant Brain 
Development. Dev Neurosci. 2018;40(5-6):417-436. doi: 10.1159/000497471. Epub 2019 Apr 4. PMID: 30947192.

Chan OW, Chen WH, Lin JJ, Chiang MC, Hsia SH, Wang HS, Lee EP, Wang YS, Kuo CY, Lin KL, iCNS Group. The Frequency of Clinical Seizures in 
Paroxysmal Events in a Neonatal Intensive Care Unit. Children (Basel). 2022 Feb 11;9(2):238. doi: 10.3390/children9020238. PMID: 
35204958; PMCID: PMC8870606.

El-Dib M, Soul JS. The use of phenobarbital and other anti-seizure drugs in newborns. Semin Fetal Neonatal Med. 2017 Oct;22(5):321-327. 
doi: 10.1016/j.siny.2017.07.008. Epub 2017 Aug 12. PMID: 28811085.

García-Alix A, Quero J. Trastornos del movimiento. En: Evaluación Neurológica del Recién Nacido. Editorial Díaz de Santos. Madrid 2011: 
726-768

Glass HC, Numis AL, Gano D, Bali V, Rogers EE. Outcomes After Acute Symptomatic Seizures in Children Admitted to a Neonatal Neurocritical 
Care Service. Pediatr Neurol. 2018 Jul;84:39-45. doi: 10.1016/j.pediatrneurol.2018.03.016. Epub 2018 Apr 20. PMID: 29886041.

Glass HC, Soul JS, Chang T, Wusthoff CJ, Chu CJ, Massey SL, Abend NS, et al. Safety of Early Discontinuation of Antiseizure Medication After 
Acute Symptomatic Neonatal Seizures. JAMA Neurol. 2021 Jul 1;78(7):817-825. doi: 10.1001/jamaneurol.2021.1437. 

Glass HC, Shellhaas RA. Safety of Early Discontinuation of Antiseizure Medication After Acute Symptomatic Neonatal Seizures-Reply. JAMA 
Neurol. 2022 Jan 1;79(1):91-92. doi: 10.1001/jamaneurol.2021.4112. PMID: 34779827.

Glass HC, Grinspan ZM, Li Y, McNamara NA, Chang T, Chu CJ, Massey SL, Abend NS, Lemmon ME, Thomas C, McCulloch CE, Shellhaas 
RA; Neonatal Seizure Registry Study Group. Risk for infantile spasms after acute symptomatic neonatal seizures. Epilepsia. 2020 
Dec;61(12):2774-2784. doi: 10.1111/epi.16749. Epub 2020 Nov 13. PMID: 33188528; PMCID: PMC7772063.

Hunt RW, Liley HG, Wagh D, Schembri R, Lee KJ, Shearman AD, Francis-Pester S, et al. Effect of Treatment of Clinical Seizures vs Electrographic 
Seizures in Full-Term and Near-Term Neonates: A Randomized Clinical Trial. JAMA Netw Open. 2021 Dec 1;4(12):e2139604. doi: 
10.1001/jamanetworkopen.2021.39604. PMID: 34919132; PMCID: PMC8683963.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−25−

Kang SK, Kadam SD. Neonatal Seizures: Impact on Neurodevelopmental Outcomes. Front Pediatr. 2015 Nov 23;3:101. doi: 10.3389/
fped.2015.00101. PMID: 26636052; PMCID: PMC4655485.

Kharoshankaya L, Stevenson NJ, Livingstone V, Murray DM, Murphy BP, Ahearne CE, Boylan GB. Seizure burden and neurodevelopmental 
outcome in neonates with hypoxic-ischemic encephalopathy. Dev Med Child Neurol. 2016 Dec;58(12):1242-1248. doi: 10.1111/
dmcn.13215. Epub 2016 Sep 6. PMID: 27595841; PMCID: PMC5214689.

Mizrahi EM, Kelllaway P. Characterization and classification of neonatal seizures. Neurology 1987; 37:1837-1844.

Mizrahi EM, Kellaway P. Pathophysiology. En: Diagnosis and management of neonatal seizures. Lippincott – Raven. Philadelphia 1998: 35-46. 

Payne ET, Wirrell EC. Discontinuing Antiseizure Medication in Neonates With Acute Symptomatic Seizures-Primum non nocere. JAMA Neurol. 
2021 Jul 1;78(7):797-799. doi: 10.1001/jamaneurol.2021.1218. PMID: 34028499.

Pressler RM, Cilio MR, Mizrahi EM, Moshé SL, Nunes ML, Plouin P, Vanhatalo S, et al. The ILAE classification of seizures and the epilepsies: 
Modification for seizures in the neonate. Position paper by the ILAE Task Force on Neonatal Seizures. Epilepsia. 2021 Mar;62(3):615-
628. doi: 10.1111/epi.16815. Epub 2021 Feb 1. PMID: 33522601.

Orivoli S, Facini C, Pisani F. Paroxysmal nonepileptic motor phenomena in newborn. Brain Dev. 2015 Oct;37(9):833-9. doi: 10.1016/j.
braindev.2015.01.002. Epub 2015 Feb 14. PMID: 25687201.

Rakhade SN, Jensen FE. Epileptogenesis in the immature brain: emerging mechanisms. Nat Rev Neurol. 2009 Jul;5(7):380-91. doi: 10.1038/
nrneurol.2009.80. PMID: 19578345; PMCID: PMC2822660.

Samanta D. Recent Advances in the Diagnosis and Treatment of Neonatal Seizures. Neuropediatrics. 2021 Apr;52(2):73-83. doi: 10.1055/s-
0040-1721702. Epub 2020 Dec 8. PMID: 33291160.

Shellhaas RA. Seizure classification, etiology, and management. Handb Clin Neurol. 2019;162:347-361. doi: 10.1016/B978-0-444-64029-
1.00017-5. PMID: 31324320.

Santarone ME, Pietrafusa N, Fusco L. Neonatal seizures: When semiology points to etiology. Seizure. 2020 Aug;80:161-165. doi: 10.1016/j.
seizure.2020.06.025. Epub 2020 Jun 18. PMID: 32585613.

Scher MS. Controversies regarding neonatal seizure recognition. Epileptic Disord. 2002 Jun;4(2):139-58. PMID: 12105077.

Shah DK, Boylan GB, Rennie JM. Monitoring of seizures in the newborn. Arch Dis Child Fetal Neonatal Ed. 2012 Jan;97(1):F65-9. doi: 10.1136/
adc.2009.169508. Epub 2010 Aug 5. PMID: 20688863.

Spoto G, Saia MC, Amore G, Gitto E, Loddo G, Mainieri G, Nicotera AG, Di Rosa G. Neonatal Seizures: An Overview of Genetic Causes and 
Treatment Options. Brain Sci. 2021 Sep 29;11(10):1295. doi: 10.3390/brainsci11101295. PMID: 34679360; PMCID: PMC8534058.

van Rooij LG, Hellström-Westas L, de Vries LS. Treatment of neonatal seizures. Semin Fetal Neonatal Med. 2013 Aug;18(4):209-15. doi: 
10.1016/j.siny.2013.01.001. Epub 2013 Feb 9. PMID: 23402893.

Venkatesan C, Young S, Schapiro M, Thomas C. Levetiracetam for the Treatment of Seizures in Neonatal Hypoxic Ischemic Encephalopathy. J 
Child Neurol. 2017 Feb;32(2):210-214. doi: 10.1177/0883073816678102. Epub 2016 Nov 22. PMID: 27872177.

Ziobro JM, Eschbach K, Shellhaas RA. Novel Therapeutics for Neonatal Seizures. Neurotherapeutics. 2021 Jul;18(3):1564-1581. doi: 10.1007/
s13311-021-01085-8. Epub 2021 Aug 12. PMID: 34386906; PMCID: PMC8608938.

Alteraciones del tamaño de la cabeza.  
Micro y Macrocefalia

Alcantara D, O’Driscoll M. Congenital microcephaly. Am J Med Genet C Semin Med Genet. 2014 Jun;166C(2):124-39. doi: 10.1002/
ajmg.c.31397. Epub 2014 May 9. PMID: 24816482.

Cox J, Jackson AP, Bond J, Woods CG. What primary microcephaly can tell us about brain growth. Trends Mol Med. 2006 Aug;12(8):358-66. 
doi: 10.1016/j.molmed.2006.06.006. Epub 2006 Jul 10. PMID: 16829198.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−26−

Dawidziuk M, Gambin T, Bukowska-Olech E, Antczak-Marach D, Badura-Stronka M, Buda P, Budzynska E, et al. Exome Sequencing Reveals 
Novel Variants and Expands the Genetic Landscape for Congenital Microcephaly. Genes (Basel). 2021 Dec 18;12(12):2014. doi: 
10.3390/genes12122014. PMID: 34946966; PMCID: PMC8700965.

Devakumar D, Bamford A, Ferreira MU, Broad J, Rosch RE, Groce N, Breuer J, Cardoso MA, Copp AJ, Alexandre P, Rodrigues LC, Abubakar 
I. Infectious causes of microcephaly: epidemiology, pathogenesis, diagnosis, and management. Lancet Infect Dis. 2018 
Jan;18(1):e1-e13. doi: 10.1016/S1473-3099(17)30398-5. Epub 2017 Aug 30. PMID: 28844634.

Faheem M, Naseer MI, Rasool M, Chaudhary AG, Kumosani TA, Ilyas AM, Pushparaj P, Ahmed F, Algahtani HA, Al-Qahtani MH, Saleh Jamal 
H. Molecular genetics of human primary microcephaly: an overview. BMC Med Genomics. 2015;8 Suppl 1(Suppl 1):S4. doi: 
10.1186/1755-8794-8-S1-S4. Epub 2015 Jan 15. PMID: 25951892; PMCID: PMC4315316.

Gilmore EC, Walsh CA. Genetic causes of microcephaly and lessons for neuronal development. Wiley Interdiscip Rev Dev Biol. 2013 
Jul;2(4):461-78. doi: 10.1002/wdev.89. Epub 2012 Oct 4. PMID: 24014418; PMCID: PMC3767923.

Heide M, Huttner WB. Human-Specific Genes, Cortical Progenitor Cells, and Microcephaly. Cells. 2021 May 15;10(5):1209. doi: 10.3390/
cells10051209. PMID: 34063381; PMCID: PMC8156310.

Leroy JG, Frías JL. Nonsyndromic microcephaly: an overview. Adv Pediatr. 2005;52:261-93. doi: 10.1016/j.yapd.2005.04.003. PMID: 
16124344.

Mochida GH. Genetics and biology of microcephaly and lissencephaly. Semin Pediatr Neurol. 2009 Sep;16(3):120-6. doi: 10.1016/j.
spen.2009.07.001. PMID: 19778709; PMCID: PMC3565221.

Naveed M, Kazmi SK, Amin M, Asif Z, Islam U, Shahid K, Tehreem S. Comprehensive review on the molecular genetics of autosomal recessive 
primary microcephaly (MCPH). Genet Res (Camb). 2018 Aug 8;100:e7. doi: 10.1017/S0016672318000046. PMID: 30086807; 
PMCID: PMC6865151.

Pirozzi F, Nelson B, Mirzaa G. From microcephaly to megalencephaly: determinants of brain size. Dialogues Clin Neurosci. 2018 Dec;20(4):267-
282. 

Passemard S, Kaindl AM, Verloes A. Microcephaly. Handb Clin Neurol. 2013;111:129-41. doi: 10.1016/B978-0-444-52891-9.00013-0. 

Tarrant A, Garel C, Germanaud D, de Villemeur TB, Mignot C, Lenoir M, le Pointe HD. Microcephaly: a radiological review. Pediatr Radiol. 2009 
Aug;39(8):772-80; quiz 888-9. doi: 10.1007/s00247-009-1266-x. Epub 2009 May 13. PMID: 19437006.

Thornton GK, Woods CG. Primary microcephaly: do all roads lead to Rome? Trends Genet. 2009 Nov;25(11):501-10. doi: 10.1016/j.
tig.2009.09.011. Epub 2009 Oct 21. PMID: 19850369; PMCID: PMC2816178.

Zaqout S, Morris-Rosendahl D, Kaindl AM. Autosomal Recessive Primary Microcephaly (MCPH): An Update. Neuropediatrics. 2017 
Jun;48(3):135-142. doi: 10.1055/s-0037-1601448. Epub 2017 Apr 11. PMID: 28399591.

Anomalías del desarrollo cerebral

Barkovich AJ, Millen KJ, Dobyns WB. A developmental classification of malformations of the brainstem. Ann Neurol. 2007 Dec;62(6):625-39. 
doi: 10.1002/ana.21239. PMID: 17924529.

Cohen MM Jr. Perspectives on holoprosencephaly: Part I. Epidemiology, genetics, and syndromology. Teratology 1989; 40: 211-235. (A)

Cohen MM Jr. Perspectives on holoprosencephaly: Part III. Spectra, distinctions, continuities, and discontinuities. Am J Med Genet 1989; 34: 
271-288. (B)

Hahn JS, Barnes PD. Neuroimaging advances in holoprosencephaly: Refining the spectrum of the midline malformation. Am J Med Genet C 
Semin Med Genet. 2010 Feb 15;154C(1):120-32. 

Bedeschi, M. F. et al. Agenesis of the corpus callosum: clinical and genetic study in 63 young patients. Pediatr. Neurol. 2006; 34: 186–193. 



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−27−

Dobyns WB, Mirzaa GM. Megalencephaly syndromes associated with mutations of core components of the PI3K-AKT-MTOR pathway: PIK3CA, 
PIK3R2, AKT3, and MTOR. Am J Med Genet C Semin Med Genet. 2019 Dec;181(4):582-590. doi: 10.1002/ajmg.c.31736. Epub 2019 
Aug 23. PMID: 31441589.

Doherty D, Millen KJ, Barkovich AJ. Midbrain and hindbrain malformations: advances in clinical diagnosis, imaging, and genetics. 
Lancet Neurol. 2013 Apr;12(4):381-93. doi: 10.1016/S1474-4422(13)70024-3. Epub 2013 Mar 18. PMID: 23518331; PMCID: 
PMC4158743.

Edwards TJ, Sherr EH, Barkovich AJ, Richards LJ. Clinical, genetic and imaging findings identify new causes for corpus callosum development 
syndromes. Brain. 2014;137:1579-613. 

Jeret, J. S., Serur, D., Wisniewski, K. & Fisch, C. Frequency of agenesis of the corpus callosum in the developmentally disabled population as 
determined by computerized tomography. Pediatr. Neurosci. 1985; 12: 101–103.

Jissendi-Tchofo P, Severino M, Nguema-Edzang B, Toure C, Soto Ares G, Barkovich AJ. Update on neuroimaging phenotypes of mid-hindbrain 
malformations. Neuroradiology. 2015 Feb;57(2):113-38. doi: 10.1007/s00234-014-1431-2. Epub 2014 Oct 23. PMID: 25339235.

Mahmood S, Ahmad W, Hassan MJ. Autosomal Recessive Primary Microcephaly MCPH): clinical manifestations, genetic heterogeneity and 
mutation continuum. Orphanet J Rare Dis. 2011 Jun 13;6:39. doi: 10.1186/1750-1172-6-39. Review. PubMed PMID: 21668957; 
PubMed Central PMCID: PMC3123551.

Matsunaga E, Shiota K. Holoprosencephaly in human embryos: Epidemiologic studies of 150 cases. Teratology 1977;16:261-72.

Mirzaa GM, Poduri A. Megalencephaly and hemimegalencephaly: breakthroughs in molecular etiology. Am J Med Genet C Semin Med Genet. 
2014 Jun;166C(2):156-72. doi: 10.1002/ajmg.c.31401. Epub 2014 May 28. PMID: 24888963.

Ossola C, Kalebic N. Roots of the Malformations of Cortical Development in the Cell Biology of Neural Progenitor Cells. Front Neurosci. 2022 
Jan 5;15:817218. doi: 10.3389/fnins.2021.817218. PMID: 35069108; PMCID: PMC8766818.

Pavone P, Praticò AD, Rizzo R, Corsello G, Ruggieri M, Parano E, Falsaperla R. A clinical review on megalencephaly: A large brain as a possible 
sign of cerebral impairment. Medicine (Baltimore). 2017 Jun;96(26):e6814. doi: 10.1097/MD.0000000000006814. PMID: 
28658095; PMCID: PMC5500017.

Pirozzi F, Nelson B, Mirzaa G. From microcephaly to megalencephaly: determinants of brain size. Dialogues Clin Neurosci. 2018 Dec;20(4):267-
282. doi: 10.31887/DCNS.2018.20.4/gmirzaa. PMID: 30936767; PMCID: PMC6436952.

Poretti A, Boltshauser E, Huisman TA. Congenital brain abnormalities: an update on malformations of cortical development and infratentorial 
malformations. Semin Neurol. 2014 Jul;34(3):239-48. doi: 10.1055/s-0034-1386762. Epub 2014 Sep 5. PMID: 25192502.

Rasmussen SA, Moore CA, Khoury MJ, Cordero JF. Descriptive epidemiology of holoprosencephaly and arhinencephaly in metropolitan 
Atlanta, 1968-1992. Am J Med Genet 1996;66:320-33.

Rivière JB, Mirzaa GM, O’Roak BJ, Beddaoui M, Alcantara D, Conway RL, St-Onge J, et al. De novo germline and postzygotic mutations in AKT3, 
PIK3R2 and PIK3CA cause a spectrum of related megalencephaly syndromes. Nat Genet. 2012 Jun 24;44(8):934-40. doi: 10.1038/
ng.2331. PMID: 22729224; PMCID: PMC3408813.

Solomon BD, Gropman A, Muenke M. Holoprosencephal Overview. 2000 Dec 27[updated 2013 Aug 29]. In: Adam MP, Ardinger HH, Pagon 
RA, Wallace SE, Bean LJH, Mefford HC, Stephens K, Amemiya A, Ledbetter N, editors. GeneReviews® [Internet. Seattle (WA): University 
of Washington, Seattle; 1993-2017. Available fromhttp: //www.ncbi.nlm.nih.gov/books/NBK1530/

Woods CG, Bond J, Enard W. Autosomal recessive primary microcephaly (MCPH): a review of clinical, molecular, and evolutionary findings. 
Am J Hum Genet. 2005 May;76 (5):717-28. Epub 2005 Mar 31. Review. PubMed PMID: 15806441; PubMed Central PMCID: 
PMC1199363.

Wang, L. W., Huang, C. C. & Yeh, T. F. Major brain lesions detected on sonographic screening of apparently normal term neonates. Neuroradiology 
2004; 46: 368–373.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−28−

Webb EA, Dattani MT. Septo-optic dysplasia. Eur J Hum Genet. 2010 Apr;18(4):393-7. doi: 10.1038/ejhg.2009.125. Epub 2009 Jul 22. 
Review. PubMed PMID: 19623216; PubMed Central PMCID: PMC2987262.

Winden KD, Yuskaitis CJ, Poduri A. Megalencephaly and Macrocephaly. Semin Neurol. 2015 Jun;35(3):277-87. doi: 10.1055/s-0035-
1552622. Epub 2015 Jun 10. PMID: 26060907.

Neurocutáneas

Alcantara D, Timms AE, Gripp K, et al. Mutations of AKT3 are associated with a wide spectrum of developmental disorders including extreme 
megalencephaly. Brain. 2017 Oct 1;140(10):2610-2622. doi: 10.1093/brain/awx203. PubMed PMID: 28969385.

Cotton CH, Ahluwalia J, Balkin DM, Frieden IJ, Haggstrom AN, Castelo-Soccio LA, Liy-Wong C, et al. Association of Demographic Factors and 
Infantile Hemangioma Characteristics with Risk of PHACE Syndrome. JAMA Dermatol. 2021 Jun 16;157(8):1–8. doi: 10.1001/
jamadermatol.2021.1901. Epub ahead of print. Erratum in: JAMA Dermatol. 2021 Aug 1;157(8):1008. PMID: 34132754; PMCID: 
PMC8209569.

Dymerska M, Kirkorian AY, Offermann EA, Lin DD, Comi AM, Cohen BA. Size of Facial Port-Wine Birthmark May Predict Neurologic Outcome 
in Sturge-Weber Syndrome. J Pediatr. 2017 Sep;188:205-209.e1. doi: 10.1016/j.jpeds.2017.05.053. Epub 2017 Jul 12. PMID: 
28711177; PMCID: PMC6924278.

Endicott AA, Chamlin SL, Drolet BA, Mancini AJ, Siegel DH, Vitcov S, Mathes EF, Frieden IJ, Haggstrom AN. Mapping of Segmental and 
Partial Segmental Infantile Hemangiomas of the Face and Scalp. JAMA Dermatol. 2021 Nov 1;157(11):1328-1334. doi: 10.1001/
jamadermatol.2021.3479. PMID: 34550297; PMCID: PMC8459308.

Enjolras O, Riche MC, Merland JJ. Facial port-wine stains and Sturge-Weber syndrome. Pediatrics. 1985 Jul;76(1):48-51. PMID: 4011357.

Haggstrom AN, Lammer EJ, Schneider RA, Marcucio R, Frieden IJ. Patterns of infantile hemangiomas: new clues to hemangioma pathogenesis 
and embryonic facial development. Pediatrics. 2006 Mar;117(3):698-703. doi: 10.1542/peds.2005-1092. PMID: 16510649.

Jentarra G, Snyder SL, Narayanan V. Genetic aspects of neurocutaneous disorders. Semin Pediatr Neurol. 2006 Mar;13(1):43-7. doi: 10.1016/j.
spen.2006.01.010. PMID: 16818175.

Karaman ZF, Özüdoğru ŞE. Encephalocraniocutaneous lipomatosıs (Haberland syndrome) in a newborn baby: a case report with review of 
literature. Childs Nerv Syst. 2021 Dec;37(12):3951-3955. doi: 10.1007/s00381-021-05099-7. Epub 2021 Mar 1. PMID: 33649896.

Klar N, Cohen B, Lin DDM. Neurocutaneous syndromes. Handb Clin Neurol. 2016;135:565-589. doi: 10.1016/B978-0-444-53485-9.00027-
1. PMID: 27432683.

Piram M, Lorette G, Sirinelli D, Herbreteau D, Giraudeau B, Maruani A. Sturge-Weber syndrome in patients with facial port-wine stain. Pediatr 
Dermatol. 2012 Jan-Feb;29(1):32-7. doi: 10.1111/j.1525-1470.2011.01485.x. Epub 2011 Sep 9. PMID: 21906147.

Sabeti S, Ball KL, Burkhart C, Eichenfield L, Fernandez Faith E, Frieden IJ, Geronemus R, et al. Consensus Statement for the Management 
and Treatment of Port-Wine Birthmarks in Sturge-Weber Syndrome. JAMA Dermatol. 2021 Jan 1;157(1):98-104. doi: 10.1001/
jamadermatol.2020.4226. PMID: 33175124; PMCID: PMC8547264.

Moog U, Jones MC, Bird LM, Dobyns WB. Oculocerebrocutaneous syndrome: the brain malformation defines a core phenotype. J Med Genet. 
2005 Dec;42(12):913-21. doi: 10.1136/jmg.2005.031369. Epub 2005 May 6. Erratum in: J Med Genet. 2006 Mar;43(3):243. PMID: 
15879499; PMCID: PMC1735958.

Metry DW, Haggstrom AN, Drolet BA, Baselga E, Chamlin S, Garzon M, Horii K, et al. A prospective study of PHACE syndrome in infantile 
hemangiomas: demographic features, clinical findings, and complications. Am J Med Genet A. 2006 May 1;140(9):975-86. doi: 
10.1002/ajmg.a.31189. PMID: 16575892.

Mirzaa G, Timms AE, Conti V, et al. PIK3CA-associated developmental disorders exhibit distinct classes of mutations with variable expression and 
tissue distribution. JCI Insight. 2016 Jun 16;1(9). pii: e87623. PubMed PMID: 27631024; PubMed Central PMCID: PMC5019182.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−29−

Palau F, García-Alix A, Lapunzina Badia P. Trastornos neurocutáneos. Genetica para neurólogos. Editorial Sintesis. 2020: 159-180.

Ruggieri M, Polizzi A, Catanzaro S, Bianco ML, Praticò AD, Di Rocco C. Neurocutaneous melanocytosis (melanosis). Childs Nerv Syst. 2020 
Oct;36(10):2571-2596. doi: 10.1007/s00381-020-04770-9. Epub 2020 Oct 13. PMID: 33048248.

Defectos del tubo neural

Adzick NS, Thom EA, Spong CY, Brock JW 3rd, Burrows PK, Johnson MP, Howell LJ, Farrell JA, Dabrowiak ME, Sutton LN, Gupta N, Tulipan 
NB, D’Alton ME, Farmer DL; MOMS Investigators. A randomized trial of prenatal versus postnatal repair of myelomeningocele. 
N Engl J Med. 2011 Mar 17;364(11):993-1004. doi: 10.1056/NEJMoa1014379. Epub 2011 Feb 9. PMID: 21306277; PMCID: 
PMC3770179.

Bhandari J, Thada PK. Neural Tube Disorders. 2021 Oct 26. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2022 Jan–. 
PMID: 32310363.

Copp AJ, Stanier P, Greene ND. Neural tube defects: recent advances, unsolved questions, and controversies. Lancet Neurol. 2013 
Aug;12(8):799-810. doi: 10.1016/S1474-4422(13)70110-8. Epub 2013 Jun 19. PMID: 23790957; PMCID: PMC4023229.

Copp AJ, Greene ND. Neural tube defects--disorders of neurulation and related embryonic processes. Wiley Interdiscip Rev Dev Biol. 2013 
Mar-Apr;2(2):213-27. doi: 10.1002/wdev.71. Epub 2012 May 29. PMID: 24009034; PMCID: PMC4023228.

Dewan MC, Wellons JC. Fetal surgery for spina bifida. J Neurosurg Pediatr. 2019 Aug 1;24(2):105-114. doi: 10.3171/2019.4.PEDS18383. 
Epub 2019 Aug 1. PMID: 31370010.

Dias M, Partington M; SECTION ON NEUROLOGIC SURGERY. Congenital Brain and Spinal Cord Malformations and Their Associated Cutaneous 
Markers. Pediatrics. 2015 Oct;136(4):e1105-19. doi: 10.1542/peds.2015-2854. PMID: 26416933.

García-Alix A, Quero J. Sensibilidad somática. En: Evaluación Neurológica del Recién Nacido. Editorial Díaz de Santos. Madrid 2011: 769-810.

Hall D MB, Hill PD. Neural tube defects and other motor disorders. En: The Child with a Disability. Second Ed. Oxford, Blackwell Science 1996: 
277-305.

Hunt GM. Implications of the treatment of myelomeningocele for the child and his family. Lancet 1973; 2: 1308-1310.

Hunt GM, Oakeshott P. Outcome in people with open spina bifida at age 35: prospective community based cohort study. BMJ. 2003 Jun 
21;326(7403):1365-6. doi: 10.1136/bmj.326.7403.1365. PMID: 12816823; PMCID: PMC162127.

Noetzel MJ. Myelomeningocele: current concepts of management. Clin Perinatol 1989; 16:311-329.

Northrup H, Volcik KA. Spina bifida and other neural tube defects. Curr Probl Pediatr. 2000 Nov-Dec;30(10):313-32. doi: 10.1067/
mpp.2000.112052. PMID: 11147289.

Paslaru FG, Panaitescu AM, Iancu G, Veduta A, Gica N, Paslaru AC, Gheorghiu A, Peltecu G, Gorgan RM. Myelomeningocele Surgery over the 
10 Years Following the MOMS Trial: A Systematic Review of Outcomes in Prenatal versus Postnatal Surgical Repair. Medicina (Kaunas). 
2021 Jul 12;57(7):707. doi: 10.3390/medicina57070707. PMID: 34356988; PMCID: PMC8307221.

Oakeshott P, Poulton A, Hunt GM, Reid F. Walking and living independently with spina bifida: a 50-year prospective cohort study. Dev Med 
Child Neurol. 2019 Oct;61(10):1202-1207. doi: 10.1111/dmcn.14168. Epub 2019 Jan 23. PMID: 30674090; PMCID: PMC6850191.

Oakeshott P, Hunt GM. Long-term outcome in open spina bifida. Br J Gen Pract. 2003 Aug;53(493):632-6. PMID: 14601340; PMCID: 
PMC1314678.

Oakeshott P, Hunt GM, Whitaker RH, Kerry S. Perineal sensation: an important predictor of long-term outcome in open spina bifida. Arch Dis 
Child. 2007 Jan;92(1):67-70. doi: 10.1136/adc.2006.102079. Epub 2006 Aug 30. PMID: 16943260; PMCID: PMC2083152.

Oakeshott P, Hunt GM, Poulton A, Reid F. Open spina bifida: birth findings predict long-term outcome. Arch Dis Child. 2012 May;97(5):474-6. 
doi: 10.1136/archdischild-2011-300624. Epub 2011 Nov 25. PMID: 22121146.



NEUROLOGÍA 
NEONATAL
DE UN 
VISTAZO
—
ALFREDO GARCÍA-ALIX
JUAN ARNÁEZ

REFERENCIAS
BIBLIOGRÁFICAS

−30−

Oakeshott P, Reid F, Poulton A, Markus H, Whitaker RH, Hunt GM. Neurological level at birth predicts survival to the mid-40s and urological 
deaths in open spina bifida: a complete prospective cohort study. Dev Med Child Neurol. 2015 Jul;57(7):634-638. doi: 10.1111/
dmcn.12698. Epub 2015 Feb 12. PMID: 25683691; PMCID: PMC4671269.

Scott RM, Wolpert SM, Bartoshesky LE, Zimbler S, Karlin L. Segmental spinal dysgenesis. Neurosurgery 1988; 22: 739-744.

Sival DA, Brouwer OF, Bruggink JL, Vles JS, Staal-Schreinemachers AL, Sollie KM, Sauer PJ, Bos AF. Movement analysis in neonates with 
spina bifida aperta. Early Hum Dev. 2006 Apr;82(4):227-34. doi: 10.1016/j.earlhumdev.2005.09.002. Epub 2005 Oct 26. PMID: 
16256280.

Volpe JJ. Neural tube formation and prosencephalic development. En Volpe JJ (Ed). Neurology of the Newborn. Fourth edition. W.B. Saunders 
Company. Philadelphia 200: 3-44.

Yamashiro KJ, Farmer DL. Fetal myelomeningocele repair: a narrative review of the history, current controversies and future directions. Transl 
Pediatr. 2021 May;10(5):1497-1505. doi: 10.21037/tp-20-87. PMID: 34189108; PMCID: PMC8192992.


