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B12 deficiency — does it
exist? —

a review by Justin van der Westhuizen

Introduction

Recent reports 1. 2 in the medical literature of neurological
complications in cases of megaloblastic anaemia llustrate i A
the importance of making an early diagnosis of vitamin B2 o "}}

or folic acid deficiency. A group of workers at the Depart- f

ment of Meurclogy and Medicine at Tufts — New England 4 I
Medical Center, Boston, describe the case of a 23-year-old | _.,z’
woman with pernicious anasmia who demonstrated an o

unusually rapid and severe course of meurologic deterio- il
ration. She had taken folic acid intermittently for **mild ST H:J
anaemia™ for one year before presentation. Diarrhoea WA T
developed, followed by malaise, weakness, myalgia, anorex- || O !
ia, confusion and drowsiness. |

The muscle stretch reflexes and vibratory sensation at the \
ankles disappeared. A muscle biopay specimen and X-ray of
the gastrointestinal tract were normal. A diagnosis of hyper-
thyroldism was followed by treatment. However, a paranoid
psychosis developed and a week later she became stupo-
rous, with paralysis of all four limbs.

On examination she was pale and cachectic with a normal
tongue. Posturing appeared normal and testable functions of
the cranlal nerves were intact. There was distal wasting of
the limbs with arreflexia and absent plantar responses, Bone
marrow biopsy showed megaloblastic erythropoiesis. Serum
Bz level was 86 pg/md (normal=125 pg/'mf) and serum
folate was 12pg/L (normal 3 - 12 pgil). Treatment was
started with parenteral cyanocobalamin (1 mg. daily).

The patient’s level of consciousness began to improve 12
days after commencing cyanocobalamin therapy. The reticu-
locyte reponse reached 17,8% on the 12th day, and the
hzemoglobin and MCVY returmed to normal levels after a
month, After eight months, the severe EEG changes were
reversed, strength returned to the arms, and while upper limb
reflexes were normal, paraplegia remained with a T10 sen-
sory level.

This casel emphasizes the danger of producing rapidly
progressive neurclogical damage by folic acid in patients
with pernicious anaemia. It also reminds one that vitamin
Bz deficiency may be missed when the presentation is
atypical, such as with malalse, weakness and confusion.

The remainder of this article will be devoted to a brief
review of the neurological aspects of vitamin Bq 2 deficiency.

Mutritional aspects

Vitamin B1  arises by bacterial synthesis and higher animals and | Table 1,

man require the substance in their diet. The vitamin is absent | Causes of vitamin B2 neuropathy

from plants (fruit and vegetables) but present in the soil and all

foods of animal origin, such as milk {3 ng/g). cheese (5 - 10 Insufficiency (uncomman)
ng'a), egas (7 - 30 ngdg), chicken liver (200 ngfg). fish (10 - 40 ' i Anaemia :
ng/g) and lamb (13 - 25 ng/g)3. The daily requirement of 2 - 5 ug Total or Partial Qastrectomy
daily is easily obtained from a non-vegetarian diet. mﬂ 1 I'Eml

Causes of vitamin B12 neuropathy Intestinal Fistula or Obstruction
The causes of vitamin B2 neuropathy are summarized in Table Tropical Sprue

1. Clearly the variety of factors which affect the absorption of the Unclassilied

vitamin from the G.1.T. are aetiologically more important than Pellagra

dietary insufficiency. j
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Cerebral manifestations

The cerebral manifestations have generally recelved less atten-
tion than the prominent spinal manifestations (subacute combin-
ed degeneration) although they oocur in a significant percentage
of cases. Cersbral symptoms may be mental and opthal-
molegical, and include kritability, memory disturbances, mild
depression, delusions. hallucinations, and coma2: 4. Since none
of these symptoms are pathognemic, mental changes in Bz
deficiency are difficult to distinguish frem schizophrenic and other
psychiatric disorders, The incidence of mental changes in various
reports varles from about ene-third to two-thirds of patients with
pernicious anaemiaZ. 4 3.,

The important pathological changes consist of a more ar less
diffuse, though uneven degeneration of the white matter with
relatively litthe or no proliferation of microghia B.. Microscopically
the changes consist of foci of degeneration in the white matter in-
volviing myefin sheaths as well as axis cylinders. Adams and
Fubic (1944) conclsded that the cerebral lesions are essentially
the same as subacute combined degeneration of the spinal cord
6. A comelation between psychosis and neuropathologically
dermansirable lesions in the brain with respect to severity has nat
been definitely established,

Optic atrophy

Visual disturbances in pernicious anaemia ar subacute combined
degeneration of the spinal cord have been recognised simoe the
first descriptions of the disease during the last century, Several
workers have found that visual disturbance can preceds the other
symptoms of pernicious ansemia. However, optic atrophy is a
rare compli ;

Subacute combined degeneration of the
spinal cord

A neurological disorder in patients with pernicious anaemia was
first described during the last century and termed “subacute com:-
bined degeneration of the spinal cord” by Russsll and co-workers
in 1900. Histologically the disease = characterised by demyeli.
nation. first in the dorsal columns and cn the surface of the cord,
These foci of demyelination spread up and down the cord.
Although the early lesions are not confined to any particular tract,
ultimately most of the dorsal columns, the pyramidal and spino-
cerebellar tracts become involved in the thoracic region,

In the upper cervical segments, only the dorsal columns and
spinocerebellar tradt predominate. There is relatively litthe gliosis.

Three symptoms dominate the cfinical picture, namely
paraesthesia, disturbance in deep sensitivity and lateral column
manifestations. The onset nfsympmrnsz' is uswally insiduous with
an average duration of 14 - 17 months. The common presenting
symptoms are weakness, tiredness, dyspnoea, paraesthesiae and
a sore tongue. 'With severe anaemia evidence of cardiac fallure
may appear, e.g. swelling of the feet. Loss of appetite and loss of
taste are commaon and loss of weight is usual,

Dryspeptic symptoms are present In some amd eplsedic diar
rhoea in others, Vitamin By neuropathy usually presents with
nurnbreess, tingling, tightmess or feelings of deadness or coldness
in the limbs. The symptoms tend to progress from the lower limbs
io the abdomen, and the arms may be affected later. Impotence
in malkes can be an carly symptom, and also difficulty with micturi-
ticn.

Irritability, memory disturbance, and mild depression are com-
man. Hallucinations which disappear following vitamin By
therapy may oocur, it should be noted that some patients have no
symptoms &t all, but are found because of macrocytosis on the
blood count.

The symptems and signs are summarksed in Table 2, taken
from the first comprehensive study2 since the vitamin B 2 assay
became avallable in the 1850's. In addition, the neurological
aspects of vitamin B1 2 deficlency were compared to that of folate
deficiency, About one-third of each series had no abnormality,
while about one quarter of each had evidence of organic mental
change. There were some striking differences between the two
deficiencies. Peripheral neuropathy was twice as common with
vitamin Bjz deficency, while affective disorders (depression)
were about twice as common with folate deficency.
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In the By deficient series, 61% had elecirophysiological
evidence of neuropathy (impaired conduction velocity or sensory
action potential in sural or median nerves) compared o 21% in
the folate series, Subascute combined degensration was found in
16% of the vitamin By2 deficent patients, and not at all in the
falate group. This study suggests that although there s a con-
siderable overap in the neurslegical complications of the wo
deficiences, vitamin B2 deficency has a greater effect on cord
or peripheral nerve, whereas folate deficiency has a greater im-
pact an mental functicn,
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Confirmation of the diagnosis

Because of the nonspecific nature of many of the symptoms, and
the averlap between the neurological aspects of vitamin By 2 and
folate deficiency, rellance must be placed on special tests, The
estimation of serum Biz and serum folate concentrations are
essential, while the Schilling test for the absorption of B2 is a
useful adjunct ta diagnesis. In this test, an oral dose of mdicactive
vitamin B 2 is given and the amount excreted in the urine deter-
mired.

When given orally, 0 - 3% is excreted by patients with perni-
cious anaemia, and 5 - 30% in normal subjects. If the excretion i

in the low range. radivlabelled B12 is readministered together |
with intrinsic factor (which is required for the absorption of vitamin |

B 2. If the absorption improves, this provides evidence for intrin-
56c factor defickency.

The diagnosis of megaloblastic anaemia is made by examining
glides of the peripheral blood and bone mamow.

Biochemical mechanisms

The mechanism of the neural kesion in Bya deficiency is stll
unknown, while the haematological lesion is known to be due o a
block in folate metabolism (methyl folate trap). Some workers 7
B have suggested that the odd and branched chain fatty acids that
accumulate in the nervous system in B 2 deficiency as a result af
a block in the propionic acid metabolic pathway, may disturb
rvelin stability lsading to demyelination.

The evidence for this is, however, not conclusive. Reynalds®
has been suggesting for several years that a block in folate
metabolism may underlie the neurological lesion, just as in the
haematological lesion, A South African research groupl® has
suggested that the neuropathy of By deficiency may be the
direct result of the trapping and accumulation of methy| folate
which Iz toxic in nervous tissue.

Evidence which supports this hypothesis inloudes the observa-
tiom that methyl folate (1) increases fit frequency in epileptics; (2)
is present in synaptosomal fractions of the brain; (3) i readily
transported into the nervous systern: (4) resemnbles the neuro-
tewic compound kainic acid; and (5) when administered to B2
deficient patients increases the neuropathy. The central point of
the hypaothesis is that methyl folate, which accumulates in vitamin
B2 deficiency becomes toxic at relatively high concentrations
amd leads to the neurological lesions.

This hypothesis may provide an answer for one of the major
autstanding questions in this field.
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