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Bromide partition test in  the evaluation 
of the blood-cerebrospinal barrier in children 

with congenital hypothyroidism 
and central nervous system disease
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Serum  a n d  ce reb ro sp in a l flu id  b rom ide p a rtitio n  w as s tu d ie d  in  11 
ch ild ren  w ith  co n g e n ita l h y p o th y ro id ism , in  12 ch ild ren  w ith  tu b e rcu lo u s  
m ening itis , an d  in  10 ch ild ren  w ith  v a rio u s neurological d iso rders . T h e  ra tio  
se ru m  brom ide p e r  ce reb rosp ina l f lu id  b rom ide (brom ide in d ex ) w as below  
th e  critica l va lue  o f  1.66 in  5 o f 11 ch ild ren  w ith  h y p o th y ro id ism  as  com pared  
w ith  10 o f th e  12 ch ild ren  w ith  tu b e rcu lo u s  m eningitis. N o c lea r co rre la tio n  
w as found be tw een  th e  te s t  an d  th e  c lin ica l and  lab o ra to ry  signs o f  h y p o th y 
roid ism . The te s t  is a  va lu ab le  in d ex  o f  b lood-cerebrosp inal f lu id  b a rr ie r  
invo lvem en t in  h y p o th y ro id ism .

The estimation of differences in the 
bromide concentration of blood serum 
and cerebrospinal fluid (CSF) is con
sidered one of the methods for evaluat
ing the integrity of the blood-CSF 
barrier. In bacterial meningitis, un
like in viral meningitis, an increased 
leakage of bromide into the CSF was 
shown [4, 5, 9]. The concentration of 
bromide in these cases was some
times higher in the CSF than in the 
blood serum, so that the method is 
suitable for differentiating serous 
meningitis and particularly for the 
diagnosis of tuberculous meningitis 
[2], and also for evaluting the course 
of the disease. The barrier may be 
disturbed in other diseases too, for 
example in hypothyroidism with myx- 
oedema [1, 6].

The aim of the present study was to 
test the bromide partition in cases of 
congenital hypothyroidism, in a group 
of children with tuberculous meningi
tis, and in a group of various central 
nervous system diseases.

M a t e r i a l  a n d  M e t h o d s

T he m a te ria l com prised  th re e  g roups 
o f  ch ild ren . Group 1. E lev en  c h ild re n  w ith  
c lin ica lly  obvious h y p o th y ro id ism . T heir 
d a ta  a re  seen in T able  I ;  a  d iag n o s tic  
lu m b a r p u n c tu re  w as in d ic a te d  in  a ll o f 
th e m . Group 2. T w elve c h ild re n  w ith  
tu b e rcu lo u s  m eningitis . T he  d iag n o s is  was 
es tab lish ed  on th e  g ro u n d s  o f  th e  sy m p 
to m s, th e  course o f th e  d isease , th e  changes 
in  C SF , a n d  b y  its  bac te rio lo g ica l e x a m in a 
tio n . Group 3. T en ch ild ren  w ith  n eu ro lo 
gical d iso rders in  consequence  o f  in f la m 
m a to ry  processes such  as b a c te r ia l  m enin-
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T a b l e  I

M ain c lin ica l fe a tu re s  an d  re su lts  o f  som e specific te s ts  
in  c h ild re n  w ith  congenital h y p o th y ro id ism

Case
No. Initials Age,

years Sex
Mental
retarda

tion

Physical
and

motor
handi

cap

Typical
face,

appear
ance,
and
body

propor
tions

Typical
skin
and
hair

anoma
lies

Bone
age

retar
dation

PBI,
№per

100 ml

Radio- 
iodine 
uptake 
per cent

Scinti
graphic
activity

l . M. E. 3/12 F + + + + + + ? 0
2. Z. A. 16/12 M + + - + + +
3. M. s. 3 F + + + + + + + + + 4.2 6

afte r a month + + + + + + Л_ + +
4. A. T. 12 F - - — + + -
6. P . G. 1 F + + + + + + + + + + + + + + 0.6 3 -

a fte r  4 years + + + + + + + + + + + + +
6. K . G. 6/12 F + + + + 0.6
7. S. M. 2 M + + + + + + + + + + 2.0 +
8. C. W. 4 M + + + + + + + + + +
9. K . E. 6/12 F + + + + + + + + + + + + -

10. S. E . 2/62 F ? T + + ? 0.6 -
11. к . K. 2/12 F + + + +  + + + ? —

g itis  (2 cases) an d  v iral m e n in g it is  (1 case), 
p e r in a ta l  cereb ra l in ju ry  a n d  o th e r  d is
tu rb a n c e s .

F o r  th re e  days, sod ium  b ro m id e  solu
tio n  w a s  g iven  orally  in  a  d o se  o f  0.6 — 
1.6 g  d a ily . On th e  fo u r th  d a y  venous 
b lo o d  a n d  CSF w ere o b ta in e d , th e  la t te r  
b y  lu m b a r  p u n c tu re . E s t im a t io n  o f  b ro 
m id e  in  se ru m  and  CSF w as d o n e  b y  th e  
m e th o d  o f  H u n t e r  a n d  G o l d s p in k  [3], 
f i r s t  in  a  m acrom od ifica tion  [8 ] , subse
q u e n tly  a s  a  m icrom ethod  [7]. T h e  brom ide 
in d e x  w a s  ca lcu la ted  as th e  s e ru m  b ro m id e / 
C S F  b ro m id e  ra tio . V alues fo r th e  index  
lo w e r th a n  1.65 w ere co n sid e red  ab n o rm al 
[2 , 5, 9].

R e s u l t s

In six children with hypothyroid
ism, the bromide index was normal, 
while the value was reduced in five

cases. A correlation could not be 
detected between the bromide in
dex and the duration or severity of 
the disease or the thyroid function 
tests. In two cases the low bromide 
index displayed an increasing tend
ency in the course of substitution 
therapy (Table II).

In the group of tuberculous menin
gitis a decrease of the bromide index 
below the normal level was evident 
in 10 of 12 children at the beginning 
of treatment. After 5—6 weeks the 
values were as a rule higher than the 
initial ones. In one case the test was 
repeated after 5 months and the index 
was normal. In two cases a normal 
value was obtained in spite of a typ
ical tuberculous meningitis; the ne-
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T a b le  I I
B rom ide p a r t it io n  betw een  b lood s e ru m  an d  CSF in  ch ild ren  

w ith  h y p o th y ro id ism

Case,
No. Initials

Bromide concentration, 
mg/100 ml

Bromide index 
(serum bromide/ 
CSF bromide

in serum in 08F ratio)

l. M. E. 9.2 3.6 2.6
2. Z. A. 26.4 4.5 6.6
3. M. s. 6.9 11.3 0.6

after a  m onth 8.9 7.7 1.16
4. A .T . 24.3 13.0 1.9
6. P . G. 7.8 4.9 1.6

after four years 26.1 12.6 2.1
6. K . G. 0.7 0.7 1.0
7. S. M. 1.4 0.7 2.0
8. c. w . 11.2 4.6 2.4
9. K . E. 16.0 2.0 7.6

10. S. E. 18.1 31.0 0.6
11. к .  K . 9.7 12.8 0.8

T a b l e  I I I

B rom ide p a r t it io n  te s t  in  ch ild ren  w ith  tu bercu lous m en ingitis

Case,
No. In itia ls Age

years

B rom ide concentrations 
mg/100 ml

Bromide index 
(serum brom ide/ 

CSF bromide

in  serum in CSF
ratio)

l. S. L. 10 10.6 19.2 0.6
after 6 months 12.2 5.0 2.4

2.* B. K. и 9.6 2.7 3.6
3. H . T. 7 10.0 13.4 0.7

after 6 weeks 7.6 7.0 1.1
4. C. E. 8 7.6 6.2 1.2

after 6 weeks 6.6 4.6 1.6
5. H . z . 10 11.6 16.0 0.7

after 6 weeks 8.8 9.8 0.9
6.* P. B. 7 13.4 7.6 1.8

afte r 6 weeks 16.3 3.3 4.6
7. M. T. 6 10.6 6.8 1.65
8. G. T. 10 3.6 3.4 1.0
9. Z. E. 8 4.3 4.9 0.9

10. H . U. 7 16.2 22.2 0.7
11. K . J . 15 6.9 6.6 1.26
12. J . I. 7 6.0 4.2 1.2

T he  te s t  w as done  in  a n  ea rly  s tage  o f  th e  d isease. T he course w as m ild  a n d  on ly  
m in im al changes w ere  fo u n d  in  th e  CSF.
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T a b l e  IV

B rom ide p a r t i t io n  te s t  in  ch ild ren  w ith  various CNS
diseases

No.
of

case
In itia ls Age, years Diagnosis

Bromide concentration 
mg/100 ml B rom ide

ind ex

in  serum in  CSF

l. B. J . 9 Lym phocytic meningitis 12.8 4.6 2.8

2. K . J . 4 P uru len t meningitis 6.4 6.0 1.1

3. R . z . 6/12 P uru len t meningitis, pyocepha-
lus 4.6 3.2 1.4

4. A. K. 6 Recovered from purulent
m eningitis 8.2 4.4 1.9

5. S. R. 2/12 Recovered from purulent
meningitis 4.4 1.8 2.4

6. K . J . 1 Recovered from purulent
m eningitis 12.5 5.6 2.2

7. Z. K. 3/12 Subdural haematoma 13.6 11.0 1.2

8. R . D. 10/12 B rain  in jury 26.4 13.2 2.0

9. M. D. 5/12 Congenital heart defect,
encephalopathy 24.0 14.6 1.6

10. P . R. 5/12 Coeliac syndrome w ith
encephalopathy 27.6 14.8 1.8

gativity of the test was ascribed to the 
mild course of the disease in these 
patients (Table III).

In the group of other CNS lesions, a 
low bromide index was found in 
three cases. In two of these, bacterial 
purulent meningitis was diagnosed 
(Table IV).

D is c u s s i o n

Tuberculous meningitis may be 
considered a model of the permeabil
ity of the blood-CSF barrier [5,6,10]. 
The usefulness of the bromide test 
for evaluating the integrity of that 
barrier was shown in previous papers 
and it was stated that the test is

particularly helpful for diagnostic 
purposes and for evaluation of the 
success of treatment [2].

In meningitis caused by other in
fections, the permeability to bromide 
of the blood-CSF barrier was also 
increased, although not so constantly 
as in tuberculous meningitis [4, 5]. 
This was revealed by the present ob
servations, too. In serous meningitis 
of viral aetiology the bromide index 
was normal and it was also normal in 
CNS diseases with or without disor
ders in CSF circulation.

Reports are scarce concerning the 
behaviour of the blood — CSF bar
rier in children with hypothyroidism. 
Our results seemed to confirm the
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lack of any correlation between the 
clinical and biochemical alterations. 
It is, however, worthy of note that in 
five such cases we have found a low 
bromide index, and that its value was 
increasing under the effect of substi
tution treatment.
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