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Neonatal Ventricular Haemorrhage: 
Treatment by Puncture

G  S im o n

D e p a rtm e n t o f P a e d ia tr ic s , C o u n ty  H o sp ita l, Székesfehérvár, H u n g a ry

T ran sfo n tan e lla r  v e n tr ic u la r  p u n c tu re  and  in te rm it te n t  lu m b ar 
p u n c tu re s  w ere carried  o u t in  10 p a tie n ts  affected b y  in t ra v e n tr ic u la r  
h aem orrhage  d u rin g  th e  p e riod  b e tw een  1980 and  1983. I n  o n ly  th r e e  of 
th e m  w as la te r  a  s h u n t necessary  fo r  tre a tm e n t o f  h y d ro c e p h a lu s . Six 
ch ild ren  developed  n o rm ally , ,in  tw o  severe m en ta l r e ta rd a t io n  ensued, 
a n d  tw o  died  la te r , one o f  h e a r t  fa ilu re  a f te r  card iac su rg e ry  a n d  one  of 
v en tr icu litis  follow ing s h u n t im p la n ta tio n . P u n c tu re  th e ra p y  c a n  b e  recom ­
m ended  fo r in tra v e n tr ic u la r  h aem o rrh ag e  o f  th e  neonate .

The most frequent and most severe 
form of intracranial haemorrhage in 
the neonatal period is periventricular 
and/or intraventricular haemorrhage 
(IVH). The disorder plays an impor­
tant role in perinatal morbidity and 
mortality [17]. In recent years several 
reviews on the pathology and aetiol­
ogy of IVH have been published 
[2, 6, 7, 8, 21, 23] and also an excellent 
summary of the clinicopathological 
findings [17]. The affected babies are 
mostly premature but the disorder 
may also occur in mature newborns 
[5, 9, 16]. Follow-up of the survivors 
[13] has shown that a favourable 
outcome can be expected in cases 
affected by IVH of stages I or II 
according to the classification of 
Papile et al. [18]. The advent of 
sonography and computer tomography 
allowed to diagnose the condition in 
vivo and a more exact follow-up of the 
haemorrhage itself [1, 3, 14, 18].

Few reports deal with the therapy 
[15, 19, 24]. There is almost general

1

agreement that there is no effective 
treatment, the overwhelming major­
ity of patients dies, and the survivors 
are severely damaged.

Continuous drainage of IVH was 
based on the idea that blood in the 
CSF plugs the resorptive surface, thus 
resulting in intracranial hypertension 
after the disappearance of blood from 
the CSF. This in turn leads to further 
ventricular dilatation and brain dam­
age. Removal of blood by drainage 
prevents obstruction of the resorptive 
surfaces and its consequences [19]. 
This has been supported by animal 
experiments [20]. Mantovani et al.
[15] found that in cases of IVH daily 
lumbar puncture is not a sufficient 
method for prevention of hydro­
cephalus.

Ma ter ia l  a n d  M e t h o d

B etw een  Ja n u a ry  1, 1980, a n d  D ecem ber 
31, 1983, tran sfo n tan e lla r  v e n tr ic le  punc­
tu r e  w as perform ed in  18 in s ta n c e s  in  ten
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T a b l e  I

number Gestational Course of pregnancy and
of a«?. wfeks> we«ht- delivery

patient Gender «

Apgar
score Postnatal • vents Cerebrospinal fluid

3600 25 yrs, parity : 2, oedema, 
precipitated delivery

2/3/5 Resuscitation, spontaneous re­
spiration a fter 10 minutes, 9 
hours later generalized fits, 
sustained inconsciousness

Lum bar and ventricular puncture 
a t age of 12 hours: massive 
blood. Two ventricular punc­
tures, 3 lum bar punctures

1660 28 yrs, parity : 2, breech 
delivery (Bracht extrac­
tion)

3/4 Resuscitation, spontaneous re ­
spiration after 6 minutes. 
R epetitive apnoeic spells, ge­
neralised muscle hypotension, 
fontanellar bulging

Lum bar and ventricular puncture 
a t 36 hours. Blood containing 
fluid. T otal protein: 2.2 gfl. 
One ventricular puncture, 3 
lum bar punctures

2380 17 years, prim ipara, during 
pregnancy Henoch-Schön- 
lein purpura, meconium 
containing am nial fluid

8/9 Clonic fits on extrem ities a t 
36 hrs. A t 48 hours: bulging 
fontanelle, righ t palpebral 
ptosis, repetitive apnoeic spells

V entricular punctures a t  48 h, 
dark-yellow fluid, to ta l pro­
tein: 1.7 g/1. One ventricular 
puncture, 3 lum bar punctures

4 33 F  1660 37 yrs, parity : 3, E P H  6/7
gestosis, fragm ented, de­
fective placenta

5 41 M 3960 26 yrs, prim ipara, 2/3 earlier 2/3
im m inent abortion

36 h: spactic muscles, opisthoto 
nus, ocular symptoms

A dm itted from another w ard a t 
4 h. Spastic muscles, op­
isthotonus, ocular symptoms, 
small fontanelle

Lum bar and ventricular puncture 
a t 48 hrs, blood containing 
CSF, to ta l protein: 1.94 gД. 
Two ventricular and 2 lum bar 
punctures

Lum bar and ventricular puncture 
a t  12 hours, blood in  CSP. 
Total protein: 1.21 g/1.3 ventric­
u lar and 3 lum bar punctures

6 41 M 4130 33 yrs, parity : 2. P rotracted 4/7/8
expulsion phase

24 h: irritability , spastic muscles, 
generalized fits, ocular sym p­
toms, small fontanelle

Lum bar and ventricular puncture 
a t  48 hrs, blood containing 
CSF. Total protein; 6.1 g/1.
Tvo ventricular, seven lum bar 
punctures
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•

40 M 3620 33 yrs, parity : 3, cephalic 
presentation, uneventful 
delivery

9/10

8 36 M 2740 22 yrs, prim ipara, hyperten­
sion, E P H  gestosis, pro­
tracted  extrusion phase

6/9

9 36 M 2750 26 yrs, parity : 3, cephalic 
presentation, uneventful 
delivery

9/10

10 41 M 3190 27 yrs, prim ipara, protracted 6/9
expulsion phase, meconium 
stained am nial fluid

S

«Oüc
Cr.

A fter 48 h repetitive apnoeic 
spells, spastic muscles

22 h: apnoeic spells, muscular 
hypotension

24 h: irritability , apnoeic spells, 
partia l exchange transfusion 
for hyperviscosity, 72 h: 
bulging fontanelle

8 h: pallour, bradycardia, 24 h: 
ocular symptoms, spastic m us­
culature, generalized fits

L um bar and/ventricular puncture 
a t  72 h, blood containing CSF. 
Total protein: 2.94 g/1. Two 
ventricular and 8 lum bar punc­
tures

Lum bar and ventricular puncture 
a t 36. T otal protein 7.42 g/1. 
Two ventricular and 5 lum bar 
punctures

Lum bar and ventricular puncture 
a t 72 h, blood in CSF, to ta l 
protein: 2,94 g/1, two ventric­
ular and 6 lum bar punctures

48 h: lum bar and ventricular 
puncture. T otal protein: 2.02 
g/1. One ventricular and 4 
lum bar punctures
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p a t i e n ts  affected  b y  IV H . T a b le  I  sum s 
u p  th e  m o s t im p o rtan t d a ta  o f  th e  p eri­
n a ta l  p e rio d . The d iagnosis w a s  based  on 
c lin ica l sym ptom s w hich  w e re  n o t very  
c h a ra c te r is t ic  and  h ad  m u ch  in  com m on 
w ith  th o s e  o f  hypoxaem ic  a n d  ischaem ic 
c e re b ra l  dam age, on so n o g ra p h y  an d  CSF 
c y to lo g y , th e  la t te r  to  ex c lu d e  a rtific ia l 
b leed in g . I n  add ition , se v e r ity  o f  sy m p to m s 
( in c re a s in g  in trac ran ia l p re s su re , convul­
s io n s, unconsciousness) w as co n sid e red  in 
in d ic a tin g  ven tricu la r p u n c tu re .

T h e  p u n c tu re  w as p e rfo rm e d  a fte r  
d ia z e p a m  p re tre a tm e n t u n d e r  s te r ile  con­
d it io n s , u sing  a  lum bar c a n n u la . F i r s t  the  
s u b d u r a l  space w as p u n c tu re d , th e n  the  
n e e d le  w as  d irected  to w a rd s  t h e  fro n ta l 
h o rn  o f  th e  la te ra l ven tric le . I n  none of 
th e  t e n  cases rep o rted  h e re  w a s  th ere  
a  s u b d u ra l  haem orrhage, in  n in e  cases 
th e  v e n tr ic u la r  fluid co n ta in ed  m acroscop ic  
b lo o d , in  one p a tie n t i t  h a d  a  d e e p  yellow 
c o lo u r . I n  o rd e r to  avoid  su d d e n  volum e 
re d u c t io n  in  th e  ventricles, th e  v e n tr ic u la r  
sp a c e  w a s  red ilu ted  b y  in je c tin g  body- 
w a rm  physio log ical saline; th i s  a lso  en­
h a n c e d  rem o v a l o f ce llu lar e le m e n ts  from  
th e  C S F . I n  p a tien ts  in  w h o m  clearance  
o f  th e  f lu id  could n o t be  a c h ie v e d , p u n c ­
tu r e  w a s  perfo rm ed  on  th e  o p p o s ite  side 
24 h o u rs  la te r . This t r e a tm e n t w a s  supp le ­
m e n te d  b y  lu m b ar p u n c tu re s  c a rr ie d  ou t 
e v e ry  d a y  o r every  second d a y . T h e  fol­
lo w in g  d ru g s  w ere used: s y n th e t ic  v itam in  
K , ,  v i ta m in  C, ru tin , ca lc iu m  g lu co n a te , 
o e s tr io l d isod ium  succinate, fu ro se m id e  and  
p h é n o b a rb i ta l  and , fo r p re v e n t in g  infec­
t io n s , an tio b io tic s  w ere  a p p lie d . The 
p a t i e n ts  received  p a re n te ra l n u t r i t io n  u n til 
co nsc iousness  h ad  been re g a in e d . I n  n ine 
p a t i e n ts  leav ing  th e  d e p a r tm e n t ,  neuro- 
h a b il i ta t io n  a f te r  K a to n a ’s m e th o d  [10, 
11, 12] w as  in troduced .

R e s u l t s

There are several methods for 
determining the time of onset of 
haemorrhage [3, 4, 22]. In our cases

the diagnosis was established in two 
patients within 24 hours of age, in six 
between 24 — 48 hours, and in two 
in 72 hours. Protracted clearing up 
of the CSF was seen in four patients 
(Nos 6, 7, 8 and 9); in three of these 
(Nos 6, 7 and 8) implantation of a 
ventricular shunt was necessary. In 
the six remaining patients the CSF 
became clear gradually, there was 
no sign of rebleeding. The outcome 
of our cases in May, 1984, is demon­
strated in Table II.

D is c u s s io n

A large proportion of patients 
affected by neonatal intracranial, pe­
riventricular or intraventricular 
haemorrhage dies and many of the 
survivors exhibit brain damage. Early 
diagnosis can be achieved by sonog­
raphy. Severe clinical symptoms, 
signs of increased intracranial pres­
sure and blood in the lumbar CSF 
indicate a transfontanellar puncture 
of the lateral ventricle. Removal of 
the blood, prevention of obstruction 
of the resorptive surface and of sus­
tained intracranial hypertension re­
duces the mortality and improves the 
quality of life of the survivors.

Since transfer of the newborn 
affected by acute haemorrhage is not 
recommended, the treatment must be 
carried out in the local pathological 
newborn ward. A few days after onset 
of intraventricular haemorrhage, when 
transfer is already possible, initiation 
of treatment is too late and the results 
are disappointing.
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T a b le  II

Serial 
number of 

patient

Age at 
checking, 
months

Hydro­
cephalus Shunt Motor handicap Epilepsy Other handicaps Mental development Note

1 42 — — spastic tetraplegia BNS 
4 mo

— Severely retarded Uneducable

2 36 — — — — hyperm otility, disor­
dered sleep

Coherent speech

3 36 — — — — convergent squint adequate for age W ears glasses

4 36 — — — — — adequate for age

5 10 — — — — Dropped out, emigrated

6 12 -f + retarded m otor devel­
opm ent

— — retarded Checked in N ational In ­
s titu te  of Neurosurgery

7 12 + retarded m otor devel­
opment

secondary generalised slight retardation 12 m onths: CT, shunt, 3 
mo later death  o f ven tri­
culitis

8 12 + + — — — adequate for age

9 6 — — m otor and generalised 
m uscular hypoten­
sion

— transposition of great 
arteries

slightly retarded 6 mo: death  after cardiac 
surgery

10 10 — — — — convergent squint adequate for age
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We did not encounter convulsions, 
apnoea, increase of bleeding tendency 
or infection during puncture treat­
ment.

Because of the small number of 
cases and the lack of a control group, 
valid conclusions cannot be drawn 
from our experience, but it appears 
encouraging against the pessimistic 
approach to therapy of intraventric­
ular haemorrhage: 6 out of 10
patients are intact survivors.
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