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IgM monoclonal gammopathy and neuropathy in two
siblings
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SUMMARY A sister and a brother with a progressive mixed axonal and demyelinating
polyneuropathy were found to have a monoclonal IgM gammopathy of kappa and lambda type,
respectively. Sural nerve and cutaneous nerve specimens obtained by biopsy showed deposits of
IgM on myelin sheets. Sera from both patients contained antibodies directed to bovine peripheral
nerve myelin as determined by ELISA technique and to normal human peripheral nerve myelin as
demonstrated by indirect immunofluorescence histochemistry. These siblings may have a genetic
predisposition to the formation of autoantibodies with peripheral nerve myelin as the target for the
immune attack.

Peripheral neuropathy in association with lympho-
proliferative disorders such as multiple myeloma,
chronic lymphocytic leukaemia and malignant lym-
phomas is well known.`1 Recent studies have shown
that neuropathy also may occur in patients with
monoclonal gammopathy of undetermined
significance (MGUS), that is, without current signs of
malignant lymphocytic or plasmocytic disease.5-
Immunological studies have demonstrated in vivo
binding of immunoglobulins to affected peripheral
nerves ofthe same heavy and light chain types as those
seen in the M-component in the circulating
blood.79 10 The monoclonal immunoglobulins from
patients with MGUS and neuropathy bind either to
myelin of peripheral nerves or to connective tissue
structures of the endoneurium. " 12 Serum mono-
clonal immunoglobulin from patients with MGUS
and neuropathy has also been shown to induce experi-
mental demyelination in the cat by intraneural injec-
tion.13 Taken together these observations suggest that
autoimmunological mechanisms play a role in the
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nerve destruction in patients with combined MGUS
and neuropathy. From the fact that autoimmune dis-
orders are linked to certain tissue types and genetic
predisposition, a familial occurrence of combined
MGUS and neuropathy would be expected. Consis-
tent with this notion Bussis et al"4 recently reported
the occurrence of peripheral neuropathy and para-
proteinaemia of IgM in a mother and her son. This
study reports coexisting peripheral neuropathy and
IgM gammopathy in a brother and a sister.

Case reports

Cases 1 and 2 were the 3rd and 5th child ofeight siblings born
to healthy parents. One sister died at the age of 37 years from
tuberculosis. Neither the deceased sister nor the healthy five
other siblings had any known neurological disorder. How-
ever, it was not possible to examine the other siblings.
Case I A white female was born 1916 with a congenital
bilateral hip luxation and early development of bilateral hip
arthrosis. At the age of62 she had a sudden episode ofspeech
disturbance and headache. A four vessel cerebral arte-
riogram was normal. She was treated with a thrombo-
cytaggregation inhibitory agent for 6 years without any
intervening transient cerebral ischaemic attacks. From the
age of 68 she gradually noticed pricking and sticking sensa-
tions in the feet. One year later the paraesthesias had
ascended to mid thigh and appeared in the finger tips. On
examination at the age of 69 years in 1985 she had slight
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weakness of toes and feet but otherwise strength was normal.
Both biceps jerks were depressed and the triceps, radial, knee
and ankle jerks were all absent. There was a stocking loss for
all sensory modalities. She had a slight intention tremor of
both hands but no truncal or limb ataxia.
An IgM, kappa M component was demonstrated in the

blood, S-IgM being 10-7 ymol/l (normal range 0-5-1-6
ymol/l). IgG and IgA concentrations were normal. The bone
marrow and the cellular elements of the peripheral blood
were normal. A radiological survey of the bones showed no
osteolytic or osteosclerotic areas. The results of nerve con-
duction velocity studies indicated both axonal and demy-
elinating neuropathy with marked reduction of motor and
sensory nerve conduction velocity (less than 25 m/s in
median and peroneal nerves) and small or absent sensory
potentials. During a 2 year observation period there was a
gradual progression of neurological deficits. On examination
in August 1986 at the age of 70 she had moderate weakness
and atrophy of distal muscles in the extremities with a
stocking-glove sensory loss in all modalities. Deep tendon
reflexes were lost and a slight limb and truncal ataxia was
present.
Case 2 A white man born in 1927 experienced episodes of
numbness, pins and needles, itching and a burning sensation
in the feet and legs from the age of 33 years. Six years later
he noticed a progressing weakness in the legs and hands and
his gait became unsteady. On examination in 1982 at the age
of 55 years he had a moderate symmetrical atrophy and
weakness of the distal muscles in all extremities. The tendon
reflexes were lost and he had a stocking-glove sensory loss in
all sensory modalities with allodynia in fingers and feet. His
arms and legs were moderately ataxic and a bilateral hand
tremor made worse by movement was present. He walked
wide-based and could only do so supported by two sticks. An
IgM lambda M component was demonstrated. Serum IgM
was 14-5 pmol/l. The bone marrow was normal and radi-
ology of the bones showed no abnormalities. Neuro-
physiological examination suggested a primarily
demyelinating neuropathy with pronounced reduction in
motor and sensory nerve conduction velocities (less than 14
m/s in median and sural nerves). Treatment with several
combinations of plasmaphoresis, chlorambucil, cyclo-
phosphamide and prednisolone had no effect on the neu-
ropathy which gradually progressed during a 4 year period.
He was admitted to hospital in June 1986 with signs of a
mediastinal tumour and a superior vena cava syndrome. His
condition deteriorated rapidly and he died 1 month after
admission. Necropsy revealed an adenocarcinoma in the
right apical lung with mediastinal and cervical metastases.

Methods

For histopathological studies a 25 mm length ofa sural nerve
was removed in toto, just proximal to the lateral malleolus
and deep skin biopsies (5 x 5 mm) were performed 5 cm
proximal to the lateral malleolus. The sural nerve biopsy
specimens were fixed in 2% buffered glutaraldehyde,
postfixed in 1% buffered osmium tetroxide dehydrated and
embedded in either paraffin or Epon. Cross sections
1-4 pm thick were stained with paraphenylene-diamine,
hematoxylin-eosin, PAS, toluidin or Congo Red. Teased
fibre analysis was carried out on sural nerve specimens pre-

pared as above but were in addition glycerinated in 60%
glycerol. Immunofluorescence studies were carried out as
described previously.9 15 Cryostat sections of skin and sural
nerve (Case 2) were stained with a direct immuno-
fluorescence technique using fluorescein isothiocyanate-
conjugated rabbit antibodies to human IgG, IgA, IgM,
kappa and lambda chains and C3-complement com-
ponents.16 The reagents were used at a dilution of 1:10. For
identification of nerve elements in the skin specimens, skin
sections were stained for neurofilament using a peroxidase-
antiperoxidase technique. 7

Sera from the two patients were examined for immuno-
reactivity against components in peripheral nerves by an
indirect immunofluorescence method. The sera in dilution
1:5 were applied to cryostat sections of human nerve speci-
mens obtained at postmortem examination about 6 h after
death. In addition the sera from the two siblings as well as
sera from nine other patients with an IgM M protein but
without peripheral neuropathy were examined for the pres-
ence of antibodies against bovine peripheral nerve myelin
(PNM) with a slightly modified ELISA technique.18 Briefly,
microtitre plates were coated with 0-1 ml/well of PNM (80
pg/ml) in 0 05 M sodium carbonate buffer (pH 9-6) and then
incubated with sera. A concentration of 15 mg/l of IgM in
each sample was used because it led to optimal discrimi-
nation between positive and negative controls. Controls were
included on each plate and consisted of: (a) serum from a
patient with previously detected high antibody activity
against peripheral nerve and (b) pooled serum from 200
blood donors; and (c) serum from a patient with monoclonal
gammopathy but without neuropathy. Controls were
included on each plate. Alkaline phosphatase conjugated
antihuman IgM antiserum (Sigma, St Louis, USA) was then
applied. After washing and enzyme reaction was carried out
the absorption was measured.

Results

Case I The sural nerve consisted of 10 fascicles with
an endoneurial area of 0-67 mm.2 The total number of
myelinated fibres was decreased to 1931 fibres (normal
mean: 7,000 fibres) with a particular reduction of large
myelinated fibres (fig 1). Teased fibre preparation dis-
closed swelling and fragmentation ofmyelin into balls
and ovoids and with multiple areas of segmental
demyelination. Amyloid deposits and inflammatory
cells were not seen. Immunohistological studies were
not carried out on sural nerve specimens but direct
immunofluorescence examination showed binding of
IgM to nerve myelin in cutaneous nerves (fig 1),
whereas IgA, IgG or C3 complement did not bind.
Indirect immunofluorescence showed binding of
S-IgM to normal peripheral nerve myelin.
Case 2 The sural nerve specimen showed a marked
reduction of especially large myelinated fibres (fig 2).
Teased fibre analysis revealed segmental demy-
elination with swelling and fragmentation presenting
as balls and ovoids of myelin. Amyloid deposits and
inflammatory cell infiltration were not seen. On direct
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Fig 2 Case 2. Upper section: Transverse section ofsural nerve fascicle showing reduction ofnerve fibres particularly
large diameter fibres. Magnification x 282. Lower section: Direct immunofluorescence staining ofsural nerve showing
binding ofIgM to myelin sheaths. Magnification x 140.

1311

P
rotected by copyright.

 on M
ay 22, 2023 by guest.

http://jnnp.bm
j.com

/
J N

eurol N
eurosurg P

sychiatry: first published as 10.1136/jnnp.51.10.1308 on 1 O
ctober 1988. D

ow
nloaded from

 

http://jnnp.bmj.com/


Jensen, Schroder, Jonsson, Ernerudh, Stigsby, Kamieniecka, Hippe, Trojaborg

Fig 3 Case 2. Upper section: Direct immunofluorescence examination of skin biopsy specimen showing binding of
IgM to cutaneous nervefibres. Lower section: Similar section as upper one stainedfor neurofilament; see methodfor
further details. Magnification x 282 in both sections.
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Fig 4 Case 2. Upper section: Direct immumofluorescence ofcerebral cortical tissue showing no binding ofIgM to
neural structures but intense immunofluorescence ofa small vessel. The scattered star-likefluorescence represent
autofluorescence in cell nuclei. Lower section: Indirect immunofluorescence ofnormal spinal cord tissue incubated
with serum from case 2 showing binding ofpatients serum to spinal white matter. Magnification x 282 in both
sections.
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Table Summary of clinical and immunologicalfeatures in 11 patients with IgM Mproteins

Monoclonal protein
Direct Indirect

Case Sex/age Clinical Type Concentration PNM* fluorescence fluorescence
no. (yr) diagnosis (g/l) Ab Ig skin deposit S-IgM binding

1 F/70 MGUS + IgM, kappa 3-6 0 414 IgM, kappa Myclin
neuropathy myelin binding

2 M/59 MGUS + IgM, lambda 13 0 0-614 IgM, lambda Myelin
neuropathy myelin binding

3 F/77 MGUS IgM, kappa 79-2 0 IgM, kappa Connective tissue incl.
connective tissue peri/endoneurium

4 M/80 MGUS IgM, kappa 21-6 0 IgG, kappa and IgA, None
kappa in dermoepidermal
function

5 M/75 MGUS IgM, kappa 3-6 0079 None None
6 M/62 MGUS IgM, kappa 9-6 0100 Reticular structures nuclei Connective tissue and

and collagen filaments nuclei
7 M/50 Postinfectious IgM, kappa 8 5 0-055 None Weak binding to

neuropathy endoneurium
8 F/73 MGUS IgM, lambda 3-5 0-089 IgA, IgM and complement None

C3 in dermoepidermal
function

9 F/48 Waldenstrom's IgM, lambda 94-5 0 None None
disease

10 F/40 Waldenstr6m's IgM, lambda 48-6 0-063 None Not performed
disease

11 M/72 MGUS IgM, lambda 7-6 0-154 None None

*Antibody activity against peripheral nerve myelin as measured by absorption in the ELISA system.

immunofluorescence examination of sural nerve (fig
2) and skin biopsy specimens (fig 3) binding of IgM
lambda to myelin sheaths was observed. Indirect
immunofluorescence showed that the serum con-
tained an IgM, M protein directed against normal
peripheral nerve myelin.

Immunofluorescence staining using FITC-
conjugated antihuman IgM revealed no deposits in
specimens of cerebral tissue but a marked
immunofluorescence of cerebral vessels (fig 4). When
sections of normal spinal cord tissue obtained from
necropsy cases were incubated in vitro with the
patients serum containing the M protein binding was
observed in the white matter ofspinal cord (fig 4). Sera
from Case 1 and 2 contained antibodies against PNM
as measured by ELISA. In contrast, in nine other
patients with IgM monoclonal gammopathy (five
patients with MGUS but no associated neuropathy,
two patients with Waldenstrom's disease and one
patient with a postinfectious neuropathy) there was
no significant antibody activity in serum directed
against PNM (table).

Discussion

Our two siblings had a benign IgM monoclonal gam-
mopathy and an associated mixed axonal and demy-
elinating neuropathy, on account of electro-
physiological and morphological criteria.

Immunopathological studies showed binding of
IgM to nerve elements in skin in both patients and to
sural nerve in one patient. These features are similar
to previous reported neuropathies and IgM mono-

clonal gammopathies, in which an immunological
mediated disorder has been suggested (for review see
refs 6 8). The finding of antibody activity against
peripheral nerve tissue in the present two cases and the
observation that their serum IgM immunostained
normal peripheral nerves in vitro suggest that the M
protein had autoantibody activity directed against
peripheral nerve myelin. However, the pathological
significance of these antibodies is not clear. Thus,
recent studies have shown that antibodies against
PNM are found in approximately 15% of healthy
blood donors without signs of neuropathy as well as
in patients with polyneuropathy but without gam-
mopathy (unpublished observations). Apparently,
there is no simple relationship between antibodies
against PNM and M protein associated neuropathy.
Previous studies of patients with IgM, M proteins and
neuropathy indicate that the M proteins may be
directed towards different targets of nerve structures
such as chondroitin sulphate 12 and myelin associated
glycoprotein (MAG).9 20 Subsequent work has
shown that the antibody is directed against antigenic
determinants shared by various structures in normal
human peripheral nerves such as gangliosides and
other glycoproteins.20 Possible antigenic targets such
as MAG and chondroitin sulphate were not tested in
the present cases, but the clinical and pathological
features of our patients are similar to those described
with anti MAG antibodies.
The familial occurrence of serum IgM, M proteins

and associated neuropathy raises questions about the
underlying disorder. Previous studies have noted a
familial occurrence ofboth lymphoproliferative disor-
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ders with gammopathy and of benign monoclonal
gammopathy.2' -23 Paraproteins within different
members of affected families may vary. 4 21-23 In our

two cases the light chain type of the IgM, M protein
was classified as kappa and lambda, respectively.

Bussis et al'4 described a mother and a son with
high serum IgM, an M component and an associated
neuropathy. In their study the immunopathological
examination showed the presence of anti MAG anti-
bodies in one afflicted member, but was not character-
ised in the other family member. Given the fact that
autoimmune disorders may occur in certain families,
the present cases and those reported by Bussis et al'4
may have a genetically predisposed altered immune
regulation with antibody-mediated neuropathy or

alternatively an abnormality of blood nerve barrier
components. A genetic determined susceptibility to an
autoimmunologically mediated neuropathy is sup-

ported by the recent observation that the distribution
of IgG heavy chain Gm allotypes in patients with
demyelinating neuropathy and associated IgM mono-

clonal autoantibodies are different from the Gm
phenotypes seen in a normal population.24

It is still unknown how immunocompetent cells and
antibodies can induce an antigen-antibody reaction
against antigenic determinants on the other side of the
blood-nerve-barrier. It has been observed that endo-
thelial cells lining the vascular compartment may act
as antigen-presenting cells2" and thus represent the
early stages for blood-nerve-barrier damage, which
ultimately may allow the passage of antibodies and/or
immunocompetent cells across the blood-nerve-
barrier. It is of interest to note that direct
immunofluorescence study of brain specimens from
our case 2 showed binding ofIgM to cerebral vascular
tissue. This may represent a specific binding and thus
support the view that endothelial cells occasionally
may serve as antigen-presenting cells. Studies on

blood-nerve-barrier properties in patients with M
proteins and neuropathy and in animals with experi-
mental allergic neuritis may be rewarding in clarifying
the pathogenesis of neuropathies in patients with
monoclonal gammopathies. It should be noted that
while our studies are in agreement with previous

reports showing binding of IgM proteins to
myelinated tissue we do not know whether such
binding is secondary to a preexisting blood-nerve-
barrier damage or is the result of a primary destruc-
tion of myelinated tissue followed by blood-nerve-
barrier damage and eventually antibody access to
antigenic determinants in nerve fibres.
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