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«Developmental Care NIDCAP» 



NEUROPROTEZIONE COME 

TIMING DEL PARTO  
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25 wks 31 wks 



32 wks 34 wks 

On day 4 started on LMVH 



3 

months 

later 

3 

months 

later 



NEUROPROTEZIONE COME 

GESTIONE DELL’IMMEDIATO 

POST-PARTUM  



48 hrs 120 hrs 

an encephalopatic 

baby 

with mild IVH  



120  48 hrs 120 hrs 



120 hrs 



48 hrs 120 hrs 

What have  

we done ?  



48 ore 

sagittale TAC  assiale  

Osso 

occipitale 



48 ore 

sagittale 

          

Osso 

occipitale 



48 ore 

          

     

Stasis of blood 

flow 

Vessel 

injury 

Hyper 

coagulability 



48 hrs 120 hrs 

Posture  

+ Hyper hydration  

Improvement in the venogram 



NEUROPROTEZIONE COME 

DIAGNOSI DI PATOLOGIE 

CEREBRALI A PROGNOSI 

«MODIFICABILE»  



Nato a termine 

3° giorno di vita 

Vomito - convulsione 



CVST ? 

SWI 



6 giorni di vita 37 giorni dopo 



6 giorni di vita 37 giorni dopo 
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Major outcomes in VLBW 

 

VON = Vermont Oxford Network (> 60000 neonati) 

IGG 2011 = 102 VLBW 

IGG 2012 = 112 VLBW 

IGG 2013 =  98 VLBW 

  

Mortality  severe 

IVH 

  

PVL  

ROP  
Surgical 

PDA  

BPD  

    

 late 

sepsis 

IGG = Istituto Giannina Gaslini 

IRCCS Genoa 

PVL disappearing 



•W.J.Little “On the influence of abnormal parturition,  

difficult labours, premature birth, and asphyxia neonatorum,  

on the mental and physical condition of the child,  

especially in relation to deformities”    

 

    Transaction of the Obstetrical Society of London (1862)  

  

 

47 children with spastic affection of the limbs…. 

..in all of them the generalised spastic rigidity was preceded by 

some abnormal circumstances connected with parturition…. 

http://en.wikipedia.org/wiki/William_John_Little
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difficult labours, premature birth, and asphyxia neonatorum,  

on the mental and physical condition of the child,  
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47 children with spastic affection of the limbs…. 

..in all of them the generalised spastic rigidity was preceded by 

some abnormal circumstances connected with parturition…. 
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 " Morbo di Little "      1862 
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•Betty Banker 

Jeanne Claude Larroche 

 to draw attention to a unique diseas of cerebral white matter wich 

has been encountered with great frequency among infants who 

died at the Children’s Hospital Medical Center, 

Boston…periventricular leukomalacia 

    

    Annals of Neurology (1962)  

  

  51 infants of which 26 were males and 25 were females  

the incidence of prematurity was 74.4%  

59.5% had birth weight below 2500 grams (5 ½ pounds) 

Anoxia ..this was present in every infant in this series…. 

The anoxic episode was always severe in degree and did not merely 

constitute a terminal event… 

The majority of infants had a period of apnea or cardiac arrest requiring 

resuscitation 

20/51 had apnea at birth (what we would call today asphyxia !!!!!  



“In vivo” Ultrasound  diagnosis of  PVL  

Pape et al    Lancet 1979 

Banker-Larroche  Ann Neurol 1962 

Leucos 

Malacia 



Emorragia Intraventricolare 

da sanguinamento della Matrice 

Germinativa  (GMH-IVH) 

nei  

VLBW 

24 sett 

Età gestazionale 

30 sett 34 sett 

Hamrick et al J Pediatr 2004;145:593-9 

de Vries ADC 1986 
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PVL like lesions 

With obvious 

spasticity 

Very prem with less  

overt brain lesions 

and cognitive 

problems 





 

GMH-IVH 

Cerebellar Haemorrhage 

Sannia et al. (2012) Different gestational ages and changing 

vulnerability of the premature brain  

PVL 



  
Risk Ratio* 95% Confidence Interval 

  

GA (weeks) 0.83 0.72 - 0.97 

Apgar at 5’ ≤ 5 2.30 1.02 - 5.18 

Hypotension 2.05 0.74 - 5.69 

Pro-thrombotic mutations 2.65 1.23 - 5.72 

Table 3. Risk of GMH-IVH according to selected clinical and genetic characteristics in 

a  multivariate analysis. 

*Risk ratio calculated with Poisson regression with robust standard error; each 

variable adjusted for the others in the table. 

(Stroke. 2011;epub,19th May) 

 

Ramenghi et al. Germinal-Matrix Intraventricular Hemorrhage in VLBW infants:  

the independent role of inherited thrombophilia (Stroke 2011)   



  
Risk Ratio* 95% Confidence Interval 

  

GA (weeks) 0.83 0.72 - 0.97 

Apgar at 5’ ≤ 5 2.30 1.02 - 5.18 

Hypotension 2.05 0.74 - 5.69 

Pro-thrombotic mutations 2.65 1.23 - 5.72 

Table 3. Risk of GMH-IVH according to selected clinical and genetic 

characteristics in a  multivariate analysis. 

*Risk ratio calculated with Poisson regression with robust standard error; each 

variable adjusted for the others in the table. 

(Stroke. 2011;epub,19th May) 

Genetic  

influence !!! 

(Ramenghi et al Stroke. 2011) 



 

GMH-IVH 

Cerebellar Haemorrhage 

Sannia et al. (2012) Different gestational ages and changing 

vulnerability of the premature brain  

PVL 



Limperopoulos C, Pediatrics 2005 & 2007 

E.G. 27 w, 

1080 g  

born  May 
2013 (Genoa) 

Cerebellar hemorrhage originating from  external granular layer of 
cerebellar cortex 

"Gaslini Children’s Hosp" - Genoa  2013 



Small : mastoid window vs MR 

GA. 31 w, 

1570 g  

born     
Aug 2013 

47 
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Cerebellar haemorrage size AF PLF SWI 

Massive cerebellar hemorrhages (>1/3 of 

cerebellum) 

2/128 

(1,6%) 

2/128 

(1,6%) 

2/128 (1,6%) 

Limited cerebellar hemorrhages (size ≥5 mm 

and <1/3 of cerebellum) 

2/128 

(1,6%) 

5/128 

(3,9%) 

5/128 (3,9%) 

Cerebellar microhaemorrhages (microCBH) 

(size <5 mm) 

0/128 (0%) 0/128 (0%) 20/128 

(15,6%) 

All cerebellar haemorrhages 4/128 

(3,1%) 

6/128 

(4,7%) 

26/128 

(20,3%) 

AF PLF 

48 

PLF = MF 

Postero-lateral = mastoid 

AF = anterior fontanelle 
MRI 

Parodi et al. Arch Dis Child (accepted)  



Conclusions 
 

1)Overall ultrasound sensitivity seems surprisingly low when microhemorrhages are 
included 

 

2) Microhemorrhages proved to be undetectable by ultrasound 
 

3) The routine use of MF allows a better detection of limited hemorrhages when 
compared to AF 

 

Limited cerebellar hemorrhages not visible through AF 

Cerebellar microhemorrhages not detectable by ultrasound 



Major outcomes in VLBW 
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VON = Vermont Oxford Network (> 6000 neonati) 

IGG 2011 = 102 VLBW 

IGG 2012 = 112 VLBW 

IGG 2013 =  98 VLBW 

  

Appearing 

Cerebellar Haemorrhage 

CH  

IGG  2014 = 107 VLBW (ad oggi) 

IGG 

Istituto Giannina Gaslini 



The  dream is …… 

A baby without brain lesions  
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Anjari et al 2007 

DTI anisotropy maps at term equivalent age  

  

White matter  

organisation 

when no focal 

lesions 

 

 

 

 

 

 



  

 White matter  

  organisation when  

  no focal lesions 

 

 

 Regional anisotropy  

   lower than term control  

   infants in many white  

   matter tracts (blue). 

 

 Greater changes  

   in < 28 week infants 

  

 

 
Anjari et al 2007 

DTI anisotropy maps at term equivalent age  



In the absence of brain lesions what are the mechanisms leading 

to this impairment in white matter development ?  
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The number of skin breaks remained significant to negatively 

influence FA after adjusting for mechanical ventilation, 

hypotension, infection, NEC, dexamethasone, and midazolam. 



Significant association of the total number of skin breaks  with 

mean FA.    
Early but not later pain exposure was a significant 

predictor of abnormal white matter microstructure. 





In the absence of brain lesions what are the mechanisms leading 

to this impairment in white matter development ?  



         

    Courtesy of JJ Volpe 



         

    Courtesy of JJ Volpe 

Premature  

Birth per se 



Systemic Inflammation, Oligodendroglial, Maturation, 

and the Encephalopathy of Prematurity 

Joseph J. Volpe, October 2011,EDITORIAL, ANNALS of Neurology 

 



ANN NEUROL 2011;70:550–565 

 Moderate perinatal systemic inflammation alters the 

developmental program of the white matter. This insult 

induces a long-lasting myelination deficit accompanied by 

cognitive defects and MRI abnormalities, further 

supporting the clinical relevance of the present data. 



Disappearing  

Cystic PVL 
More diffuse  

White matter impariment 



Disappearing  

Cystic PVL 

Death of  

oligodendrocyte 



More diffuse  

White matter impariment 

Blockade/impairment 

of pre-oligodendrocyte 



amniotic infection 

amniotic/systemic inflammation/ 

Hypoxia-ischaemia/high prematurity  

circulating pro-inflammatory cytokines 

Microglia activation  

oligo maturation blockade 

 

 

 

Inflammation & cytokines 
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Inflammation & cytokines 

? 



amniotic infection 

amniotic/systemic inflammation/ 

Hypoxia-ischaemia/high prematurity  

circulating pro-inflammatory cytokines 

Microglia activation  

oligo maturation blockade 

 

 

 

Inflammation & cytokines 

Less aggressive and more taylored ventilation

Less infections 

  

Identify and test neuroprotective agents 

(Magnesium Sulphate, Epo, caffeine, melat.)  
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    Courtesy of JJ Volpe 

a dietary n-3 PUFAs  

deficiency ? 

Improvement  

nutrition ? 



“Providing nutrient intakes that permit 

the rate of postnatal growth  

and the composition of weight gain  

to approximate that of a normal fetus 

 of the same postmenstrual age” 

AAP, committee on Nutrition. Pediatrics 1985 



Both at 27.5 

years 

 

CD was on 

caloric 

restriction ! 
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