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T h e etiopathogenesis of subacute combined degeneration of the spinal 

cord ( S C D S C ) is still a mat ter of controversy. In spite of the numerous 

investigations made in the last years, concerning particularly the metabolism 

of vi tamin B 1 2 , some fundamental aspects of the disease process are still 

unknown. I t is granted that the finding of deficient absorption of vitamin 

B 1 2 and/or the absence of chlorhydropeptic secretion lead to the diagnosis 

of S C D S C in the face of a characteristic clinical picture. Nevertheless, re

cent researches on this subject evidence that it can not be stated, as some 

authors pretend 18, 2 4 , that the funicular myelosis results exclusively from 

vi tamin B 1 2 deficiency. Typica l clinical pictures of the disease have been 

reported in patients wi th normal absorption of c y a n o c o b a l a m i n 6 . 3 1 . Even 

achlorhydria is not a constant feature of the affection 2, 8, 18, 26, 31, 3 4 . 

In order to study the relationship between the absorption of vi tamin B 1 2 

and SCDSC, 29 cases of this disease were studied. T h e absorption of labeled 

vitamin B 1 2 was compared with the severity of the symptomatology as a 

whole, and particularly wi th the signs of involvement of the peripheral or 

central nervous system. 

M A T E R I A L A N D M E T H O D S 

Material — T w e n t y - n i n e cases of SCDSC w e r e studied. T h e diagnosis was based 

on the f o l l o w i n g cr i te r ia : ( a ) Character is t ic neuro logica l picture, a l w a y s represent

ed, though in va r i ed degree , by per ipheral ne rve (dysesthesias, muscle tenderness, 

hypoac t ive or absent deep ref lexes , hypotonia, superficial hypoesthesia w i t h a peri

pheral distr ibution in the l imbs ) and dorsal funiculi syndrome ( impa i rmen t of deep 

sensation, R o m b e r g ' s sign, a t ax i a of the e x t r e m i t i e s ) , and in most cases (23 pat ients) 

by a pyramida l syndrome (Babinski sign, spasticity, hype rac t ive deep ref lexes, clonus, 

au toma t i sms ) . T h e cerebrospinal f luid examina t ion disclosed no a l te ra t ion in the 

cell count or in the total protein content ; in 14 cases the electrophoresis or CSF 

proteins was made, showing in 6 a rise of the concentrat ion of 0-globul in ; the l e v e l 

of this g lobul in was s ignif icant ly corre la ted to the sever i ty of the nervous i n v o l v e -
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ment, and a trend to a nega t i ve corre la t ion be tween B -g lobul in and excre t ion of 
v i t a m i n B 1 2 in urine was also f o u n d 2 8 , ( b ) Gastr ic achlorhydr ia in a l l cases, hista-
mine-fast in 26; in 23 cases the anacidi ty was consti tut ional , in 5 (cases 3, 10, 16, 
26, 29) i t resulted f rom part ia l gast r ic resection, and in one (case 28) f rom tota l 
gas t rec tomy, ( c ) Changes of the peripheral blood, ei ther of the macrocy t ic anemia 
type (9 cases) or i ron-deficient anemia (11 cases ) , ( d ) Signs of inhibited matura t ion 
of the bone m a r r o w examina t ion in 8 cases ( T a b l e 1 ) . 

A c c o r d i n g to the result of the ur inary excre t ion test o f v i t amin B 1 2 , the patients 
w e r e d iv ided into four groups : ( 1 ) patients w i t h normal absorption (cases 1-10); 
( 2 ) patients w i t h def ic iency o f v i t a m i n B 1 2 absorption, not corrected by intrinsic 
factor, i.e. malabsorpt ion syndrome (cases 11-17) ; ( 3 ) patients w i th def iciency of 
Intrinsic fac tor of the pernicious anemia type (cases 18-24) ; ( 4 ) patients w i t h de
f icient absorption in which the test of B u + I F w a s not per formed; 3 patients in 
this last group had been submitted to gas t r ec tomy and an intrinsic fac tor def ic iency 
could be p r e s u m e d b u t the f inding o f a malabsorpt ion syndrome ( w i t h steator
rhea disclosed by the labeled t r io le in t e s t ) in o ther pat ient w h o suffered gast r ic 
resection (case 16) p revented the inclusion of them in group 3. 



Methods — T h e neurologica l i n v o l v e m e n t was eva lua ted in a semiquant i t a t ive 
w a y 5 . Each pat ient rece ived a score for the peripheral , dorsal funiculi and pyra
midal syndromes ( T a b l e 2 ) . 

T h e absorpt ion of labeled v i t a m i n B , 2 ( in the first cases Coeo and la te ly C o " ) 
was studied through the Schi l l ing 's ur inary excre t ion t e s t 2 5 . L e v e l s of excre t ion 
l o w e r than 10 per cent w e r e considered as ind ica t ive of def ic ient absorption. When 
abnormal results w e r e found, the test was repeated wi th the associat ion of intrinsic 
fac tor *, except in the last 5 cases. 

T h e results w e r e submitted to convent iona l statist ical analysis . 



R E S U L T S 

Our results ( T a b l e s 3 and 4 ) show that the normal i ty of v i t a m i n B ) 2 absorpt ion 
can not refute the diagnosis of SCDSC, made on the grounds of achylia , hema to log ic 
a l tera t ions and the classical neurologica l picture. T h e w h o l e neurologica l p ic ture 
showed no s ignif icant corre la t ion w i t h the absorption of v i t a m i n B12 ( T a b l e 5 ) . 



Actua l ly , in spite of the v i e w s of Mol l i n and Ross 1 8 , and Richmond and D a v i d 
son 2 4 , severa l i n v e s t i g a t i o n s 1 , 4 , 9 , 1 3 , 1 4 , 1 5 , 1 9 , 2 7 , 3 1 , 3 3 demonstra te that def iciency of V i t a m i n B 1 2 

is not, necessarily, a constant in SCDSC. 

Our results evidence , howeve r , that the pat tern of the neurologica l picture 
var ies w i t h the degree of v i t a m i n B12 absorption. W h i l e the peripheral and the so-
cal led dorsal funiculi syndromes showed no dif ference in the groups w i t h normal 
(cases 1-10) or def ic ient absorption (cases 11-29), the pyramida l syndrome — which 
unquest ionably reflects the i n v o l v e m e n t of the spinal cord — is s ignif icant ly more 
severe in the patients w i t h def ic ient absorption ( T a b l e 4 ) . S tudying the corre la t ion 
be tween v i t a m i n B 1 2 absorption and the degree of cort icospinal t rac t lesion, a ne
g a t i v e corre la t ion was found ( T a b l e 5 and graph 1 ) . R e g a r d i n g the impa i rmen t 
of the deep sensation ( g e n e r a l l y restr icted to disturbances of the v ib ra t ion sense) 
and the consequent a taxia , i t is not possible, on cl inical grounds, to separate them 
f rom the other signs of peripheral i n v o l v e m e n t and to ascribe them sharply to a 
lesion of the fasciculi grac i l i s a n d / o r cunneatus. 



D I S C U S S I O N 

Try ing to explain our results, we must remind that the study of the 

concentrations of vitamin B 1 2 f ew days after repeated injections showed 

that in the brain they were one of the l o w e s t 7 . But, in a long-term study, 

Whipple (apud W a n g e n s t e e n 3 2 ) found that the brain stores one of the 

greatest amounts of vitamin B 1 2 , which is only surpassed by the heart. 

Vi tamin B 1 2 deficiency may decrease the coenzyme-A activity in the 

liver, thus hindering the systems of the lipid axon sheaths synthes is 2 2 ; actual

ly, the maintenance of the myelin sheath is difficult in the presence of v i 

tamin B 1 2 deficiency (Alexander , apud P a l v a 2 2 ) . 

On the other hand, studies of the intracellular partition of folic acid 

and vitamin B 1 2 concentrations 16, 20, 29, 30 showed that the vitamin is mainly 

stored in the mitochondria. Fol ic acid functions in several enzymic systems, 

whi le vitamin B 1 2 is confined to certain enzymes of the mitochondria 3 0 . V i 

tamin B 1 2 and folic acid take part in the synthesis of ribonucleic ( R N A ) 

and deoxyribonucleic acids ( D N A ) 1 2 , 21, 2 3 but only vi tamin B 1 2 is essential 

for the reactions related to R N A synthesis 2 1 , while it is dispensable for the 

synthesis of D N A 3 . 

T h e significance of the role of vitamin B 1 2 in R N A synthesis is inferred 

from the fact that the R N A is metabolized mainly in the cytoplasm and 

nucleolus, being essential for the life of perennial cells, as the nerve cells; 

its deficiency would affect the long spinal axons 3 3 . According to our results, 

the vi tamin B 1 2 would be more significant for the integri ty of the long 

corticospinal axons than for the peripheral nerves. 

S U M M A R Y 

T h e absorption of labeled vitamin B 1 2 in 29 cases of subacute combined 

degeneration of the spinal cord was studied. T h e diagnosis was based on 

the classical neurologic picture and on the presence of gastric achlorhydria 

and eventual blood or bone mar row changes. T h e neurologic manifestations 

were evaluated in a semiquantitative w a y and w e r e correlated to the results 

of the urinary excretion test of vitamin B 1 2 . 

The absorption of vi tamin B 1 2 was not significantly correlated to the 

neurologic picture as a whole, or to the peripheral and dorsal funiculi syn

dromes. However , a significant negat ive correlation was found between the 

pyramidal syndrome and the absorption of vi tamin B 1 2 . 

T h e results are confronted with the significance of vitamin B 1 2 in the 

synthesis of myelin sheaths and ribonucleic acid, the essential role of R N A 

for the life of the nerve cells and the long axons being emphasized. 

R E S U M O 

Papel da vitamina B12 na patogenia da mielose funicular. 

Foi estudada a absorção da vitamina B12 radioativa em 29 casos de 

mielose funicular. O diagnóstico baseou-se na clássica sintomatologia neu-



rológica e na presença de acloridria gástrica e eventuais alterações hemato-

lógicas. A s manifestações neurológicas foram avaliadas de modo semiquan-

t i ta t ivo e correlacionadas com os resultados do teste de excreção urinária 

da vitamina B 1 2 . 

N ã o foi verificada correlação significante da absorção da vitamina B 1 2 , 

quer com a sintomatologia nuerológica total, quer com as síndromes perifé

rica e funicular dorsal. Contudo, foi encontrada significante correlação ne

gativa entre a síndrome piramidal e a absorção da vitamina B 1 2 . 

Os resultados são confrontados com o papel desempenhado pela vi tami

na B 1 2 na síntese das bainhas de mielina e do ácido ribonuclêico, sendo sa

lientada a importância dêste último para a vida das células nervosas e dos 

longos axônios. 
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