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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 and cerebrospinal fluid bromide partition was studied in 11
children with congenital hypothyroidism, in 12 children with tuberculous
meningitis, and in 10 children with various neurological disorders. The ratio
serum bromide per cerebrospinal fluid bromide (bromide index) was below
the critical value of 1.66 in 5 of 11 children with hypothyroidism as compared
with 10 of the 12 children with tuberculous meningitis. No clear correlation
was found between the test and the clinical and laboratory signs of hypothy-
roidism. The test is a valuable index of blood-cerebrospinal fluid barrier

involvement in hypothyroidis

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].

m.

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.

Material and Methods

The material comprised three groups
of children. Group 1. Eleven children with
clinically obvious hypothyroidism. Their
data are seen in Table I; a diagnostic
lumbar puncture was indicated in all of
them. Group 2. Twelve children with
tuberculous meningitis. The diagnosis was
established on the grounds of the symp-
toms, the course of the disease, the changes
in CSF, and by its bacteriological examina-
tion. Group 3. Ten children with neurolo-
gical disorders in consequence of inflam-
matory processes such as bacterial menin-
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Table |
Main clinical features and results of some specific tests
in children with congenital hypothyroidism
Typical i
. A T
No. Initials years  Sex  retarda- otor tgind' hair retar- - per - uptake gg%‘\’,*}{f,
p pr_ggor— anlci)gS]a ation 100 ml percent
tions
l. M. E. 3/12  F + + ot + 4+ 2 0
Z. A 16/12 M + + - + +
M.s. 3 F 4+ + + + 4+ 4.2 6
after a month o+ ++ + n + o+
AT 12 F - - +4 .
6. P.G. 1 F +++ +++ +++ ++ +++ 06 3 -
after 4 years +++ +++ 4+t + +
6. K. G. 6/12 F + + 0.6
7. S. M. 2 M o+ 4+ + + + + + + 2.0 +
8. C.w. 4 M + + o+ + + o+ + +
9. K. E. 6/12 F ++ 4+ + +F++ o+ + 4+ + -
10. S. E. 2/62 F ? T + + ? 0.6 -
11. K. K. 212 F + 4+ H 4 4+ ? —
gitis (2 cases) and viral meningitis (1 case), cases. A correlation could not be

perinatal
turbances.

For three days, sodium bromide solu-
tion was given orally in a dose of 0.6—
1.6 g daily. On the fourth day venous
blood and CSF were obtained, the latter
by lumbar puncture. Estimation of bro-
mide in serum and CSF was done by the
method of Hunter and Goldspink [3],
first in a macromodification [8], subse-
quently as a micromethod [7]. The bromide
index was calculated as the serum bromide/
CSF bromide ratio. Values for the index
lower than 1.65 were considered abnormal
[2, 5, 9].

cerebral injury and other dis-

Results

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

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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Table 11

Bromide partition between blood serum and CSF in children
with hypothyroidism

Bromide concentration,  Bromide index
mg/100 ml

CNag(?, Initials (S&lljzmgrrgnr?ii((ijg/
in serum in 08F ratio)
l. M. E. 9.2 3.6 2.6
2. Z A 26.4 45 6.6
3. M. S. 6.9 11.3 0.6
after a month 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 21
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 24
9. K. E. 16.0 2.0 7.6
10. S.E. 18.1 31.0 0.6
11. K. K. 9.7 12.8 0.8
Tabte 111

Bromide partition test in children with tuberculous meningitis

Bromide concentrations  Bromide index

Case, . Age mg/100 ml (serum bromide/
No. Initials years CSF bromide
in serum in CSF ratio)
. S. L. 10 10.6 19.2 0.6
after 6 months 12.2 5.0 24
2.* B. K. " 9.6 2.7 3.6
H.T. 7 10.0 134 0.7
after 6 weeks 7.6 7.0 11
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 18
after 6 weeks 16.3 3.3 4.6
7. M. T. 6 10.6 6.8 1.65
G.T. 10 3.6 34 1.0
. 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. L. 7 6.0 4.2 1.2

The test was done in an early stage of the disease. The course was mild and only
minimal changes were found in the CSF.
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Tabte IV
Bromide partition test in children with various CNS
diseases
No. . i ) Bromit:r?glcloonocfnqtration Bromide
of Initials Age, years Diagnosis index
case in serum in CSF
| B. J. 9 Lymphocytic meningitis 12.8 4.6 2.8
2 K.J 4 Purulent meningitis 6.4 6.0 11
3 R.z 6/12 Purulent meningitis, pyocepha-
lus 4.6 3.2 14
4 A. K 6 Recovered from purulent
meningitis 8.2 4.4 1.9
5 S.R 2/12 Recovered from purulent
meningitis 4.4 18 2.4
6 K. J 1 Recovered from purulent
meningitis 12.5 5.6 2.2
7 Z. K. 3/12 Subdural haematoma 13.6 11.0 1.2
R. D. 10/12 Brain injury 26.4 13.2 2.0
M. D 5/12 Congenital heart defect,
encephalopathy 24.0 14.6 1.6
10. P. R. 5/12 Coeliac syndrome with
encephalopathy 27.6 14.8 1.8

gativity of the test was ascribed to the
mild course of the disease in these
patients (Table I1I).

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 1V).

Discussion

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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