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ABSTRACT: We have examined the diagnostic significance of finding one band in the immunoglobulin (IgG) region 
in spinal fluid protein electrophoresis. From January 1983 to January 1986, 855 consecutive CSF electrophoreses 
were performed on as many patients. A blinded observer identified a single band in the IgG region in 53 cases (6.2%). 
In only 14 patients (26%), were the clinical features ultimately felt to be due to clinically definite or possible multiple 
sclerosis (MS). The majority of patients with a single band had another neurological diagnosis (55%) or were 
neurologically normal (6%). Many of the neurological disorders in which a single band was found were not disorders in 
which an increased intrathecal synthesis of immunoglobulin or electrophoretic restriction would have been expected. 
A variety of conditions can produce a single band pattern. The significance of these patterns and the means by which 
they might be identified are described. 

RESUME: Interpretation des profils electrophoretiques a bande unique du LCR. Nous avons examine la signification 
diagnostique de l'observation d'une bande dans la region des immunoglobulines (IgG) a l'dlectrophorese des 
prolines du liquide c6phalo-rachidien. De Janvier 1983 a Janvier 1986,855 electrophoreses de proteines du LCR ont 
6te effectuees chez autant de patients. Un observateur ignorant les donnees cliniques a identifie une bande unique 
dans la region des IgG chez 53 cas (6.2%). Les manifestations cliniques ont €t€ attributes en fin de compte a une 
sclerose en plaques cliniquement d6finie ou possible chez seulement 14 patients (26%). La majority des patients chez 
qui on a detects une bande unique avaient un autre diagnostic neurologique (55%) ou etaient neurologiquement 
normaux (6%). Plusieurs des affections neurologiques dans lesquelles on a trouvd une bande unique n'6taient pas des 
affections dans lesquelles on s'attendrait a trouver une augmentation de la synthese intrathicale d'immunoglobuline 
ou une restriction 61ectrophoretique. Des affections varices peuvent produire un profil a bande unique. Nous 
d6crivons la signification de ces profils et les moyens de les identifier. 
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The usefulness of electrophoresis of cerebrospinal fluid (CSF) 
in patients with multiple sclerosis (MS) have been confirmed in 
several laboratories.1"4 In 1984 we reviewed our experience 
with the serial electrophoresis of more than 2,150 samples. In 
patients with clinically definite MS, 92% had oligoclonal banding. 
In patients with a diagnosis of possible MS, bands were identi
fied in 38% and in patients with other neurological diseases 
(OND), bands were found in 9%.' Many of the patients with 
OND who were shown to have oligoclonal bands were identi
fied ultimately to have disorders associated with ongoing immune 
responses or inflammatory diseases in the central nervous system. 

As our experience with agarose electrophoresis has increased, 
we have found several instances in which only a single band 
was identified in the gammaglobulin region. We have attempted 
to determine the diagnostic significance of this finding. 

PATIENT MATERIAL 

CSF samples were submitted to the University Hospital 
biochemistry laboratory for electrophoresis. These were pro
vided largely by members of the Department of Clinical Neuro
logical Sciences at the University of Western Ontario. Addition
al samples were submitted from other regional hospitals. We 
considered both the tentative diagnosis at the time of referral, 
and ultimate diagnosis, which was determined by chart review 
and patient follow-up. The diagnosis was unavailable in 3 patients 
whose CSF was sent from another hospital. Follow-up was 
incomplete in another 4 individuals. Patients were divided into 
groups of clinically definite MS (CDMS), possible MS (including 
Rose's possible and probable MS),5 or other neurological dis
eases (OND). 
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Figure 1 — Lane I demonstrates the appearance of the gamma trace protein, 
a sharp band at the leading cathodal edge. Lane 2 also shows gamma 
trace protein, and a single band zoned more anodally. Lane 3 reveals a 
single band pattern, and lane 4, a typical oligoclonal banding pattern. A 
sample without bands is shown in lane 5, and the appearance of a 
monoclonal protein is demonstrated in lane 6. The sample application 
point is marked by an arrow. 

METHODS 

CSF obtained by lumbar puncture was concentrated approxi
mately 100 fold in Minicon B15 filters (Amicon Corporation, 
Lexington, Massachusetts). Most of the samples were ana
lyzed by a commercially available agarose gel electrophoresis 
system (Panagel — Millipore Corporation, Bedford, Massa
chusetts). The method for performing the electrophoresis has 
been described previously.3 Some samples were submitted to 
electrofocusing in agarose using a method previously described 
from this laboratory.6 

The presence of IgG and the location of gamma and beta 
trace proteins were determined by standard immunofixation 
methods.7 Rabbit antigamma and beta trace (a generous gift of 
Dr. Anders Grubb, Sweden) which had bound to these proteins 
was probed with peroxidase conjugated anti-immunoglobulin. 
The bound conjugate was visualized with the chromogenic 
substrate 3 amino-9-ethylcarbazole.8 Immunoglobulin bands 
were probed with a goat antibody to human Fc fragment. 

RESULTS 

I. Distribution of Diagnoses 

Between January 1983 and January 1986, electrophoreses 
were performed on 855 individuals. A blinded observer identi
fied a single band in the gammaglobulin region in 53 cases 
(6.2%). The referral diagnoses at the time of the electrophoresis 
are shown in Table 1. The majority (29 of 53) were suspected of 
having MS. 

When the ultimate diagnosis was determined, most of the 
patients with a single band (32/53) were shown to have another 
neurological disease or have no neurological problem (Table 2). 
No diagnosis was available in 3 of 53, and follow-up was incom

plete in 4/53. The list of neurological conditions in which a 
single band was demonstrated is shown in the footnote.* A 
diagnosis of clinically definite MS was ultimately reached in 4 
of the 53 patients and the diagnosis of MS was still considered 
probable in 10/53. 

II. Types of Single Band Patterns 

Several proteins can produce a single band pattern. One of 
the most commonly seen protein bands that could be mistaken 
for a single immunoglobulin band is gamma trace protein .Gamma 
trace is a protein with a molecular weight of 12,000 found in a 
number of body fluids. Its biological significance is unknown. It 
is most commonly seen at the leading cathodal edge. Samples in 
which this band alone was demonstrated were not considered 
to show a "single band" unless there was a more anodal band. 
The single band at the cathodal edge was proven to be a gamma 
trace protein by immunofixation techniques using an antiserum 
specific to that particular protein. 

In some specimens, a more anodally situated band, which 
was seen either alone or in conjunction with the cathodally 
situated gamma trace protein, was shown by immunofixation to 
be beta trace protein, the breakdown product of gamma trace 
protein. This band or "zone" when present was seen in many if 
not all CSF specimens run on the same plate. 

There was no essential difference in the ultimate diagnosis 
found in patients whose single pattern was also associated with 
a gamma trace protein at the cathodal front. (Table 3) 

Table 1: Referral Diagnosis 

No. of Patients % 
Possible MS 
Definite MS 
OND 
None 

28 
1 

21 
3 

(52.8) 
• (1.9) 

(39.6) 
(5.7) 

53 100 

Table 2: Follow-up Diagnosis 

No. of Patients 

OND or Normal 
Possible MS 
Definite MS 
No Diagnosis Available 
No Follow-up 

32 
10 
4 
3 
4 

(60.4) 
(18.8) 
(7.5) 
(5.8) 
(7.5) 

53 100 

Table 3: Follow-up Diagnosis 

Gamma 
Trace + 
Single 
Band 
(%) 

Single 
Band 
(%) 

Definite MS 
Possible MS 
OND 
No Diagnosis 

1 
9 

17 
3 

30 

3 
30 
57 
10 

100 

3 
6 

14 
— 
23 

13 
26 
61 
— 
100 

* Confusional state, degenerative diseases: Parkinson's disease,2 amyotrophic lateral sclerosis, cerebellar degeneration,2 Adie's syndrome, functional 
weakness,2 ischemic optic neuropathy,2 meningitis, monoclonal gammopathy, neuropathies: diabetic, Guillain-Barr6, paraneoplastic, no neurological 
disease,3 normal pressure hydrocephalus, radicular syndromes,3 seizures,2 strokes,2 subarachnoid hemorrhage, transient ischemic attacks,2 tumours: 
pituitary adenoma, metastatic adenocarcinoma. 
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Table 4: Follow 

Definite MS 
Possible MS 
Not MS 

up Diagnosis 

Oligoclonal Bands After Focusing 
+ - ? 1 Band 

2 
4 
2 

1 
5 
5 

0 0 
5 0 
2 2 

Isoelectric focusing is much more sensitive than agarose 
electrophoresis in demonstrating bands, but is also less specific. 
With this technique proteins are separated on the basis of iso
electric point in a relatively continuous pH gradient. We focused 
twenty-eight samples in which a single band appeared in agarose 
electrophoresis. Multiple bands were demonstrated in 8, the 
single band persisted in 2 cases, the bands were no longer 
evident in 11, and in 7 no conclusion could be drawn. The 
demonstration of oligoclonal bands by isoelectric focusing did 
not improve the diagnostic confidence at the time of follow-up. 
The diagnostic stratification was similar, regardless of whether 
isoelectric focusing resolved single bands into multiple bands, 
no bands, one band or an uncertain pattern (Table 4). 

One individual was shown to have a monoclonal gammopathy. 
In this patient the band which was broad and distinct in CSF, 
was present in serum as well. When this was focused the bands 
resolved into 6 very closely spaced bands. Immunofixation 
with an anti-IgG overlay indicated that this was an IgG 
gammopathy of monoclonal origin. 

DISCUSSION 

The proportion of patients with one band who were shown to 
have MS or possible MS, was only 26%. A wide variety of 
neurological conditions is more commonly associated with the 
presence of this abnormality. It is interesting that patients with 
"other neurological diseases" who have a single band in their 
CSF differ from those who have multiple bands in that most of 
those patients with a single band do not have neurological 
illnesses known to be associated with an ongoing immune re
sponse in the central nervous system.1 

We have identified some of the artifacts which can obscure 
the interpretation of banding patterns. The presence of gamma 
trace protein presents little problem when it appears by itself. It 
commonly appears as a single band, often at the leading edge of 
the cathodally migrating proteins. We did not consider this 
appearance indicative of a "single band". However, if this 
pattern occurred in conjunction with any more anodal band, we 
did consider this to represent a single band pattern, distinct 
from the oligoclonal banding pattern. 

Not only was gamma trace protein demonstrable but also its 
breakdown product, beta trace was visualized by immunofixation. 
It is well established that normal CSF will produce banding 
patterns on agar gel electrophoresis consisting of beta trace 
protein, which could produce a band in-the anodal part of the 
gammaglobulin region, and gamma trace which produces a 
single band cathodally. The IgG migrates as a diffuse zone 
between these.9 In contrast, in approximately 90% of MS patients, 
multiple bands can be seen in the gammaglobulin region using 
agarose gel electrophoresis.1 

We found that in 8 of 28 cases the agarose defined single band 
could be resolved into multiple bands with an isoelectric focus
ing technique indicative of the immunoglobulin nature of the 
band. This did not increase the likelihood that the underlying 
condition was MS. Further follow-up for these patients might 
allow us to understand this phenomenon more completely. 

For diagnostic purposes, the visual inspection of the gamma
globulin bands is more important than knowing the precise 
quantity of proteins. Link has emphasized the importance of 
visual inspection and the need for sufficient experience in read
ing electrophoretic plates so as to avoid misinterpretation of 
other protein bands in the gamma globulin region.9 

Several investigators have noted a change in the electropho
retic mobility of gamma trace towards the anode on storage or 
aging of concentrated CSF.1 0" It has been suggested that this 
shift may be related to proteolytic activity in the CSF. This is 
another variable which may cause misinterpretation of agarose 
electrophoretic banding patterns and in particular, a single 
band pattern. 

Agarose gel electrophoresis remains a very convenient diag
nostic tool in the assessment of patients with symptoms sugges
tive of MS. In only a small percentage of patients is a single 
band found and in most of these, the diagnosis is shown not to 
be MS. 
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