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Common variable immunodeficiency leading to
spinal subacute combined degeneration monitored
by MRI
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Abstract
A patient is reported on with a common
variable immunodeficiency syndrome
(CVID), in whom chronic gastritis with
antibodies against parietal cells and a
cytomegalovirus associated enteritis led
to vitamin B12 deficiency with consecutive
subacute combined degeneration of the
spinal cord. The resulting medullary
changes, most probably representing de-
myelination, were visualised with MRI.
The eVects of treatment were also moni-
tored over three years by MRI and clinical
examination. The resolution of the MRI
changes correlated with clinical improve-
ment of the patient’s signs. In the medical
literature only five cases of vitamin B12
related spinal cord changes have been
identified by MRI; none was caused by a
CVID syndrome.

(J Neurol Neurosurg Psychiatry 1998;64:663–666)
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Common variable immunodeficiency syn-
drome (CVID) is a rare disease of unknown
origin that can lead to a vitamin B12
deficiency.
Subacute combined degeneration of the spi-

nal cord is a sequela of vitamin B12 deficiency,
which can cause various central and peripheral
neurological disorders.1 2

We report a rare case of CVID. The patient
presented with a subacute combined degenera-
tion of the spinal cord due to vitamin B12 defi-
ciency. The degeneration was monitored for
three years by MRI.

Case report
A 54 year old man was admitted to our hospi-
tal with complaints of numbness and paraes-
thesia in both arms, legs, and around the
umbilicus. These symptoms had begun in his
feet six months earlier and had steadily
progressed. He additionally had gait distur-
bances and weakness of the limbs, especially
the legs.He reported a weight loss of 11 kg over
the previous six months, minor depression, and
a mental slowing.

Neurological examination disclosed a loss of
superficial sensation below the segmental level
of T 9 and the sense of vibration. The sense of
position was disturbed in all four limbs
(right>left, arms>>legs). The Romberg sign
was positive, and a prominent sensory ataxia of
the arms and a gait ataxia were detected.The
reflexes of the right knee, left ankle, and upper
limbs were reduced.
Neuropsychologically, the patient exhibited

emotional instability, irritability, minor depres-
sion, and a slight intellectual deterioration.
Electrophysiologically, the visual evoked

potentials showed bilaterally reduced ampli-
tudes and prolonged latencies. The N30 and
P40 amplitude of the somatosensory evoked
potentials of the tibial nerve could not be
reproducibly recorded at the time of admission
(fig 1).The somatosensory evoked potentials of
the median nerve and the motor cortex stimu-
lation were normal. Electromyography and
nerve conduction studies provided evidence of
a demyelinating polyneuropathy.
Neuroradiological examination showed a

hyperintense band onMRI on the T2 weighted
sequence, extending from the cervical to the
lumbar level (fig 2). After application of
Gd-DTPA, no enhancement was detected.
Laboratory investigations disclosed a promi-

nent macrocytic anaemia (haemoglobin 8.2
g/dl, packed cell volume 23.5%, red blood cell
count 1.87 T/l, mean corpuscular volume 109
cm3 ) and leukopenia (white blood cell count
3.5 G/L). The cobalamin concentration (radio-
isotopic assay) was<<100 pg/ml (normal con-
centration>200 pg/dl). There was a high serum
concentration of antibodies against parietal
cells.
The Schilling test without intrinsic factor

was too low (0.4%, normal values>10%). The
rate of cobalamin absorption increased to
2.65% after adding the intrinsic factor. These
findings were compatible with a reduced
production of intrinsic factor in association
with a malabsorpion.
Biopsy of the gastric mucosa disclosed a

massive chronic atrophic gastritis with Helico-
bacter infection. The biopsy of the ileum
showed a cytomegalovirus associated enteritis.
An HIV test was negative.

J Neurol Neurosurg Psychiatry 1998;64:663–666 663

Department of
Neuroradiology
T A Yousry

Department of
Neurology
M Strupp

Department of
Diagnostic Radiology,
Klinikum
Grosshadern,
Ludwig-Maximilian
University, Munich,
Germany
R Brüning

Correspondence to:
Dr Tarek A Yousry,
Department of
Neuroradiology, Klinikum
Grosshadern,
Marchioninistrasse 15,
D-81377 Munich, Germany.
Telephone 0049 89 7095
3250; fax 0049 89 7095
8822; email:
Yousry@ikra.med.uni-
muenchen.de

Received 9 April 1997 and in
revised form 19 September
1997
Accepted 16 October 1997

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jnnp.bm

j.com
/

J N
eurol N

eurosurg P
sychiatry: first published as 10.1136/jnnp.64.5.663 on 1 M

ay 1998. D
ow

nloaded from
 

http://jnnp.bmj.com/


These findings suggested that the patient
had subacute combined degeneration of the
spinal cord, chronic atrophic gastritis, and
enteritis associated with cytomegalovirus,
caused by HIV negative syndrome with an
antibody deficiency (CVID or idiopathic CD4
lymphocytopenia).
The patient was treated with cobalamin,

iron, folic acid, and immunoglobulins.
Follow up evaluations, performed at two, six,

and 12 months, and at three years showed a
considerable improvement of the neurological
deficit as well as the visual and somatosensory
evoked potentials (fig 1). The values for
laboratory tests returned to normal.
Follow up MRI was performed at three and

six months and at three years after the initial
investigation. The hyperintensity of the dorsal
parts of the myelon in the T2 weighted
sequence also returned to normal (fig 2).

Discussion
To the best of our knowledge, this is the first
case of an HIV negative immunodeficiency
syndrome causing a vitamin B12 deficiency,
which led to a subacute combined degenera-
tion of the spinal cord documented by MRI.

CVID is a rare, acquired disease of unknown
cause, with heterogeneous clinical
manifestations.3 In some reports it is character-
ised by recurrent respiratory and gastrointesti-
nal infections.4 The hallmark of CVID is the
formation of defective antibodies in HIV nega-
tive subjects. These patients are prone to vari-
ous autoimmune disorders, including perni-
cious anaemia.5 6 The detection of parietal cell
antibodies and of enteritis associated with
cytomegalovirus in the patient we present is in
line with these autoimmune disorders.
Vitamin B 12 deficiency may result from

insuYcient ingestion or impaired intestinal
absorption of vitamin B12. InsuYcient inges-
tion can be due to insuYcient uptake—namely,
chronic conditions resulting from alcoholism,
anorexia nervosa, or an extremely imbalanced
diet. Impaired absorption is mainly caused by
one of the following: (1) relative or absolute
intrinsic factor deficiency due to parietal cell
atrophy, gastric carcinoma, or partial or total
gastrectomy; (2) antibody production against
vitamin B12, intrinsic factor, or parietal cells;
(3) malabsorption due to ileitis terminalis,
colitis ulcerosa, intestinal tuberculosis, resec-
tion of the ileum, pancreas insuYciency,

Figure 1 Somatosensory evoked potentials of the tibial nerve (A) on admission and (B) three months later. (A) The N30
and P40 amplitude of the somatosensory evoked potentials of the tibial nerve could not be reproducibly recorded at the time
of admission. (B) Three months later—during treatment—the amplitude was normal; the latency, however, was still
prolonged.
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amyloidosis, and collagenosis. The peak inci-
dence is in the sixth and seventh decades.1 2 7

Vitamin B12 deficiency has been reported to
occur in HIV infected patients with chronic
diarrhoea.8

The clinical picture associated with vitamin
B12 deficiency is determined by the resulting
pernicious anaemia, atrophy of the upper
intestinal tract mucosa, and involvement of the
central and the peripheral nervous systems.
One of the most prominent neurological

eVects is the subacute combined degeneration
of the spinal cord, also termed “funicular
myelosis”. Here the cervical and thoracic med-
ullary white matter, especially the posterior and
lateral columns (funiculi), are primarily af-
fected. The white matter tracts involved show
demylination with degeneration of myelin
sheaths and axonal loss. Involvement of the
posterior columns (70%-90%) leads to paraes-
thesia (80%-85%), impaired proprioception

(70%-90%), and loss of vibration sense,
whereas involvement of the lateral column
leads to paresis (55%-80%).1 2

The described medullary changes can be
visualised on MRI. This was shown in our
patient as well as five other published case
reports.9–13 The age of these patients (one
woman and five men) ranged from 10 to 69
years (mean 46.3 years). All showed an
intramedullary hyperintensity on the T2
weighted images, which is thought to be mainly
due to demyelination. By contrast, axonal loss
is thought to occur later and to a lesser
degree.13 This demyelination was located in the
cervical spinal cord in two patients,9 10 in the
cervical and thoracic spinal cord in three
patients including the one we report on,11 12 and
only in the thoracic spinal cord in the remain-
ing patient.13 In all but one patient,9 multiple
levels were aVected. The posterior columns
were the site of maximal signal intensity change

Figure 2 At presentation, the posterior part of the spinal cord was hyperintense in the transverse (A) as well as in the
sagittal (B) planes on the T2 weighted sequence. Three years later, this hyperintensity completely resolved in the sagittal
(C) and in the transverse (D) (same level as A) planes.
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in our patient and three others.11–13 These MRI
findings are compatible with histopathological
findings, mainly demyelination. Gd-DTPA was
administered twice; one patient showed mild
enhancement.11

It is important to recognise these changes on
spinal MRI. As MRI becomes more accessible,
the MRI examination can be performed before
the results of laboratory tests are available. As
the clinical picture of vitamin B12 deficiency or
CVID can be puzzling, changes on MRI can
help to establish the diagnosis. Although
extensive changes within the spinal cord have
also been reported in multiple sclerosis, they
are unusual.14

Follow up studies performed at 10 weeks,13

four months,9 five and 10 months,12 six months
(our patient), and at three years (Berger and
Quencer10 and our patient) always disclosed a
reduction or resolution of the intramedullary
hyperintensity after treatment with vitamin
B12. Thus the eVect of treatment can be
successfully monitored with MRI. As the
therapy leads to a remyelination of the aVected
white matter tracts, their signal intensity on the
T2 weighted sequence returns to normal in
parallel with improvement of the clinical
picture. If improvement begins as early as 10
weeks after therapy, the main reason for the
clinical picture and theMRI changes cannot be
ascribed to axonal loss.
In conclusion, MRI can be used to diagnose

subacute combined degeneration of the spinal

cord as well as to monitor its treatment,
especially in such rare cases as the one
presented here.
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