
INDIA N  PEDI ATRICS VOLUME 34 -JANUAR Y 19 97

Homoc ystinuria is an autosomal reces-
sive disorder resulting in defective function 
of the eye, skeletal, central nervou s and 
cardiovascular systems. The defect lies in 
the enzyme cystathione (3 synthetase (CBS) 
which is a pyridoxal 5' phosp hate requiring  
enzyme that converts homocysteine  to 
cystathionine. The genet ic linkage studies 
have confined the CBS locus on chromo-
some 21q 22.3(1,2). Patients with 
homocytst inuria are categorized as pyr i-
doxine responsive or non responsive de-
pending on the results of pyridoxine 
therapeutic trials. Pyr idoxine responsive  
patients usually have milder clinical  phe-
notypes than pyridox ine non responsive  
patients. The compoun d heterozy gote pa-
tients who  hav e the missense mu tation 
1278T in the CBS gene are likely to retain 
some degree of pyridoxine responsive -
ness(3,4). We repo rt one suc h case with the  
early thromboem bolic manifestations who 
respon ded well with pyridoxine therapy.

A   7-year-old   boy,   a   product   of   a

nonconsanguineous marriage was born to a 
primigr avida mother by full term normal 
vaginal  deliver y. Antenat al and perinata l 
period s were un eventfu l. He presented 
with recurrent right focal seizures since 3 
years of age, right sided weak ness o f body, 
slurring of speech and abnormal behavior.  
A his tory of globa l deve lopment al delay 
was present. There was no history of fever, 
head injury or ear discharge. Family histo-
ry of early deaths d ue to str okes or my ocar-
dial infarction was absent and there was no  
history of contact with tuberculosis. On ex-
amination , the child had micro ceph aly 
with right sided hemiplegia with uppe r 
motor neurone signs present bilateral ly. 
Right sided upper motor neurone type of 
seventh cranial nerve palsy, bilatera l optic 
atroph y and slur ring of  speech were 
present. The child  did not have Marfanoid  
habitus, dislocation of lens, abnormal color 
of skin or hair and other systemic examina-
tion were within normal limits.

Inv estigation s revealed a norm al 
hemogram, coagulogram and serum elec-
trolytes and re nal function tests. CT scan o f 
the head revealed right caudate head 
infarct and left hippocampal infarct with 
cortical atroph y and  ventriculomegaly 
( EEG reveal ed a normal awake 
record. Work up  for tuberculosis was nega -
tive. Antinuclear factor, rheumatoid factor 
and LE cell were absent. To decipher the 
cause o f bilateral infacts, urine test with cy-
anide nitroprusside as well as by paper 
chromatography was undertaken(5).  Both 
were posi tive for homocys teinuri a. This  
was conf irmed fur ther with silver 
nitroprusside  test which is specific for this 
condit ion. Subst itution of silver diamine 
ion fo r cyanide as the redu cing agent 
makes the test spec ific for homocysteine. 
The IQ of the patient wa s 28. The chil d was 
treated with high dos e pyr idox ine, fol ic 
acid and ant iconvulsan ts. S ix months into
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merit in his mental status and IQ increased  
to 60. There were no fresh thrombotic epi-
sod es or  seizures and  hemiparesis im-
proved. The silver nitroprusside test and 
paper chroma tography for homoc ysteine 
and methionine were negative.

Homocyst inuria is a metabolic disorder  
resulting fr om a de fect in the metab olism of  
sulphur containing aminoac ids and result s 
in accumula tion of homocysteine in cells 
and body fluids. This interferes with the 
normal cross-linking of collagen thus play-
ing a major role in ocular, skeletal and vas -
cular com plications.

The most frequent skeletal  abnormali -
ties found in patients with homocysteinuria 
are thickenin g and  lengthening of  lon g 
bones leading to the development of a 
Marfanoid    habitus    by    late    childhood.

Osteoporosis of bone is another characteris-
tic finding in 50% of cases by the end of 
second decade of life(6). Both these find-
ings were abse nt in the index case pr obably 
due to his young age.

Ophthalmological changes are charac -
teristic of homocystinuria. Altered collagen 
in the sus pensory ligament of the lens leads  
to downward displacement of  lens which is 
the most frequent abnormality.  The other 
eye changes which may be detected are 
glaucoma, opti c atrophy, retinal  detach-
ment and degenerat ion, cataracts and cor-
neal abnormalities. Of these only optic at-
rophy was seen in our patient(7,8) .

The striking features in the index case 
which suggested homocystinuria were the 
presence of bilateral infarcts, mental retar-
dat ion and abnormal behavior. Hemipa-
resis or focal neurologic signs suggest the 
presence of cerebrovascular disease. 
Homo cystinur ia should be cons ider ed in 
all patients with acute infantile hemiplegia.  
A major cause of morbidity and the most 
frequent cause of death in this disorder is 
thromboembolism.  Myocardial, cerebral,  
renal and pulmonary infarction charact er-
istically occur and are often fatal before 
third decade of life(6,9,10). Thus in all 
young patients presenting with vascular le-
sions withou t other risk factors, 
homocystinuria should always be exclud-
ed. The most frequent abnormality of cen-
tral nervous system in this condit ion is 
mental retard ation( ll).  Of ten this is the 
first recognized sign of cystathione syn-
thetase deficiency, presenting as develop -
menta l delay dur ing the firs t and second  
year of life. The IQ scores covered in 1982-
83 internat ional survey ranged from 10 to 
138 with the medi an of cumulative fre-
quency curve at approximately 64(6 ).

About 21% of patients with homo -
cystinuria not treated from early infancy 
have seizures  usual ly of grandmal  type.  
These patients with o r witho ut seizures
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may show EEG abn ormalities(6). The index 
case also had hepatomegaly  which may be 
due to fatty change of the liver(12) .

In an earlier study(13), high dose pyri-
doxine was given in 3 patients suffer ing 
from homocystinuria; 1 responde d dramat -
ically wh ile anoth er showed partial re-
sponse and no inform ation was available 
on the 3rd patient. Depending on the pres -
ence or absence of the missense mutation 
1278T in the CBS gene, the patient may re-
spond dramaticall y, partial ly or not at a ll to 
pyridoxine therap y.

The patient was started on high doses  
of Vitamin B6 (500 mg) and folic acid. High 
dose of pyridoxine is reported to be associ-
ated with sensory  neuropathy. However, 
studies in chi ldren with doses upto 800 
mg/day given over long  per iods of 7-24 
years (mean=16 y ears) have not sh own any 
evidence of neuropathy in extensive clini-
cal and neu rophysiological studies(14). T he 
index case showed dramatic response with -
in 6 months of therapy and there is no evi-
dence o f neuropathy on follow up to date.

1. Gaull    G,    Sturman    JA,    Schaffner    F.
Homocystinuria    due    t o   cystathionine
synthase deficienc y: enzymatic and ultra-
structural studies. J Pediatr 1974, 84: 381
390.

2. Hu FL, Gu Z, Kozich V, Kraus JP, Ramesh
V,     Shih     VE.     Molecular     basis     of
cystathionine P-synthase deficiency in py-
rido xine responsive and non responsive
homocystinuria. Hum Mo l Genet 1993, 2:
1857-1860.

3. Shih VE, Fringer JM, Mandell R, Kraus JP,
Berry   GT,   Heidenreich   RA,   
missense mutation  (1278T) in  the cysta-
thionine P-synthase gene prevalent i n py-
ridoxi ne-responsi ve homoc ystinuria  and
associ ated with mild  clinical phenotype.
Am J Hum Genet 1995, 57: 34-39.

4. Kozich V, De Frachis R, Kraus JP. Molecu-

lar defect in a patient with  pyriodoxine 
responsive homo cystinuria . Hu m Mol 
Genet 1993, 2:815-816.

5. Spaeth  GL,  Barber  G W.   Prevalen ce  of
homoc ystinu ria among the mentally re-
tarded. E valuation of a specific scr eening
test. Pediatrics 1967, 40: 586-589.

6. Mudd SH, Skovby F, Levy HL, Pettigrew
KD, Wilcken B, Pyeritz RE, The natu-
ral   history   of   homocystinuria   due   to
cystathione fi synthetase deficiency. Am J
Med Genet 19 85,37:1-31.

7. Spaeth GL, Barber G W. Homocystinuria:
its    occular    manifestations.    J    Pediatr
Opthalmol 1966, 3: 42-45.

8. Wilson RS, R uiz RS. Bilateral central reti
nal artery occlu sio n in homocystinur ia.
Arch Ophthalmol 1969, 82: 267-268.

9. Bienvenu   T,   Ankri   A,   Chadefaux   B,
Montalescot G, Kamo un P. Elevated total
plasma  homoc ysteine; a  risk  factor for
throm bosi s. Relatio n to co agul ation  and
fibrinolytic parameters. Thromb Res 1993,
70: 123-129.

10. Lieberman ER,  Gompert s ED, Shaw KN,
Landing BH, Do nnel GN. Homoc ystin
uria:  Clinical   and  pathological   review,
with  emphasis  on   thrombotic   featu res,
inclu ding pulmonary artery throm bosis .
Perspect   Pediatr   Pathol   1993,   17:   125-
147.

11. Abbott MH, Folstein SE, Abbey H, Pyeritz
RE. Ps ychiatri c manifestation s of homo-
cystinuria  due to  cystathione P synthase
deficiency. Am J Med Gent 1987, 26: 959-
962.

12. Gaull GE,  Schaffner F .  Electro n micro-
scopic cha nges in hepatocytes of patients
with homocystinuria. Pediatr Res 1971, 5:
23-25.

13. Ambani LM, Patel ZM, Narsinga Rao BS,
Mehta BC,  Maskati  BT. Homc ystinuria-
Respons e to p yridoxi ne therapy. J Assoc
Phys India 1979, 27:713-717.

14. Mpofu C, Alani SM, Whitehouse C, Fowl-
er B, Wrai th JE. No s ensor y neurop athy
with pyridoxine treatment in homoc ystin-
uria. Arch Dis Child 1991, 66: 1081-1082.

69

REFERENCES

-

et   al.   A

et al. 


	Page 1
	Page 2
	Page 3

