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or blood hyperviscosity syndrome.2-6 A group of
miscellaneous entities may also appear (Table 1). 

We present the case of a patient with WM who suffered
cutaneous lesions secondary to deposition of IgM light
chains and other clinical manifestations secondary to type
I cryoglobulinemia. We discuss the possible cutaneous
manifestations of this disease and their pathogenesis within
the mechanism responsible for the lymphoreticular disease. 

Case Description 

A 72-year-old man visited our clinic with hyperkeratosis
and ulceration on the sides of both feet that had appeared
2 years previously. These lesions were accompanied by
dysesthesia in the feet and a burning sensation, which made
walking difficult. The patient also reported a sensation of
blockage of the left nostril and buzzing in the ears. Brownish-
red raised lesions on the knees and buttocks had also
appeared several months previously. He reported no other
symptoms that suggested a systemic disease. 

Introduction 

Waldenström macroglobulinemia (WM) is a blood dyscrasia
caused by monoclonal proliferation of B cells in the bone
marrow, lymph nodes, and spleen.1 It typically produces
elevated serum levels and tissue deposition of monoclonal
immunoglobulin (Ig) M. 

Cutaneous lesions associated with this disease are rare
and appear in only approximately 5% of patients. These
lesions may be caused by several factors: infiltration of
neoplastic cells in the skin, tissue deposition of IgM,
abnormalities secondary to the presence of cryoglobulinemia,
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Physical examination revealed brownish-red papules
on the knees (Figure 1A), buttocks, and perianal region
(Figure 1B). The sides of the feet had areas of
hyperkeratosis with ulceration and an erythematous base
that showed a livedoid pattern (Figures 1C and 1D).
We performed 2 skin biopsies—1 of the lesions on the
knees and 1 of the sides of the feet. The most significant
finding in the knee lesions was the presence of
eosinophilic hyaline material located in the dermis and
subcutaneous cellular tissue (Figure 2A), and in the
lumen of the blood vessels in sufficient quantity to cause
obstruction. This material showed strong staining with
periodic acid-Schiff (PAS) diastase (Figure 2B). Congo
red staining was negative. Immunohistochemical staining
with immunoperoxidase showed that the hyalin deposits
were positive for κ light chains (DAKO, polyclonal
antibodies; dilution, 1/100 000; Envision amplification
method) (Figure 3A), but not for #l light chains (Figure
3C). Immunohistochemical staining for light chains
and PAS stain were also positive in the intercellular
space of the epidermis and the basement membrane. A
biopsy of the lesions on the feet revealed a moderate,
predominately neutrophilic, inflammatory infiltrate with
evidence of leukocytoclastic vasculitis and damage to
the endothelium. Direct immunofluorescence of the
lesions showed a linear deposit of IgM (+++) on the
basement membrane of the epidermis (Figure 3B) and
discontinuous deposits of C3 (+). Indirect
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Table 1. Cutaneous Manifestations Associated With
Waldenström Macroglobulinemia

1. Specific cutaneous infiltrate in WM
Specific infiltration of the skin in WM (cutaneous WM)

2. Nonneoplastic cutaneous manifestations associated 
with WM
a) Secondary to paraproteinemia

Associated with hyperviscosity syndrome
Acral purpura
Bleeding mucosa
Peripheral edema

Associated with cryoglobulinemia
Cold urticaria
Purpura
Acral cyanosis
Raynaud phenomenon
Hypersensitivity to cold
Cutaneous ulceration
Livedo reticularis
Leukocytoclastic vasculitis

Cutaneous disease derived from the autoimmune 
phenomenon due to specific paraproteins:
Bullous dermatosis
Nonbullous dermatosis

Cutaneous macroglobulinemia or IgM storage 
papules

Erythematous papules associated with WM
Mixed: combining characteristics of the previous 

2 groups
b) Miscellaneous

Schnitzler syndrome
Disseminated xanthoma
Purpuric papules
Amyloidosis
Paraneoplastic pemphigus
Urticaria

Abbreviations: IgM, immunoglobulin M; WM, Waldenström

macroglobulinemia.

A C

DB

Figure 1. Translucent

symmetrical roseate papules

on the knees (A) and in the

perianal region (B). Ulcerated

lesions on the sides of the

feet (C), with erythematous

areas showing a livedoid

pattern and hyperkeratotic

areas on the heels (D).  



immunofluorescence showed discontinuous staining for
IgM in the perilesional skin (Figure 3D). Direct
immunofluorescence was negative in the nonlesional
skin. Indirect immunofluorescence using the salt-split
skin technique (1 mM NaCl) revealed no appreciable
abnormalities. We performed immunoblotting using an
extract of the epidermis, an extract of the dermis, and
a keratinocyte culture; all were negative for IgG.

Analyses showed serum levels of IgM of 3950 mg/dL
(normal range, 70-150 mg/dL) and immunoelectrophoresis
showed that the IgM was monoclonal. Levels of IgG, IgA,

and IgD were within the normal range. The patient was
also diagnosed with type I cryoglobulinemia and serum
viscosity was 3.4 centipoise (normal range, 1.6-1.95
centipoise). All other test results were normal: complete
blood count, general biochemistry, hematocrit, antinuclear
antibodies, anti-DNA and extractable nuclear antibodies,
and Bence-Jones protein in urine.

Bone marrow biopsy revealed a proliferation of
lymphoplasmacytoid cells characteristic of WM. Other
radiologic examinations such as chest x-ray, abdominal
ultrasound, and computed tomography of the chest and
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Figure 2. A, Hematoxylin–eosin stain showing a

deposit of amorphous eosinophilic material

occluding part of the vascular lumen. The deposit

is also present in the extravascular areas of the

papillary and reticular dermis (original

magnification, ×40). B, This amorphous material

was labeled strongly with periodic acid-Schiff stain

(original magnification, ×100). 

BA

Figure 3. Immunoperoxidase staining showing

positive labeling of the amorphous material with k

light chain antibodies (A) but not with � light chain

antibodies (C). Direct immunofluorescence for

IgM, showing a marked linear deposit in the

dermal-epidermal junction of the lesional skin (B)

and a discontinuous deposit in the perilesional

skin (D) (original magnification ×40). IgM indicates

immunoglobulin M. 
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abdomen were normal. A neurophysiological examination
was also performed, revealing sensorimotor polyneuropathy
in the legs.

The patient began treatment with plasmapheresis; clinical
signs improved after 4 months and this improvement is
sustained at present.

Discussion

Libow et al7 classified the cutaneous lesions of WM in 2
categories: neoplastic (cutaneous WM) and nonneoplastic.
The latter may be associated with hyperviscosity syndrome,
cryoglobulinemia, IgM deposition in the skin, or a group
of miscellaneous diseases (Table 1).

Neoplastic skin lesions are the least frequent manifestations
in WM. These cutaneous lesions are secondary to infiltration
of the skin by neoplastic lymphoid cells. The lesions manifest
as brownish-red infiltrated plaques. This type of lesion,
which was not present in our patient, tends to manifest later
in the course of the disease, though it may, occasionally, be
the initial presentation.2,5,7-15

Nonneoplastic cutaneous manifestations of WM are
more varied and appear more frequently.15-25 Most are
secondary to hyperviscosity syndrome and cryoglobulinemia
(Table 1). Hyperviscosity syndrome tends to manifest
clinically as heart failure, headache, tinnitus, visual
disturbances, and hemorrhage; hemorrhage is due to
entrapment of coagulation factors by IgM.2 The clinical
manifestations of cryoglobulinemia are also varied and
include glomerulopathies, neuropathies, Raynaud
phenomenon, livedo reticularis, and cutaneous ulceration
(Table 1). Our patient presented type I cryoglobulinemia
associated with WM, with purpuric lesions showing a
livedoid pattern on the feet and leukocytoclastic vasculitis
lesions, which probably caused the ulceration on the feet
and the peripheral neuropathy—as described in the
literature.2-4

Nonneoplastic cutaneous manifestations of WM may
also be secondary to the deposition of IgM in the skin
(Table 2); there are 4 different clinical forms. Some patients
with WM present pruriginous papules associated with the
deposition of IgM in the basement membrane zone
(BMZ).25 Histologic findings in these patients show only
a nonneoplastic perivascular lymphocytic infiltrate. These
patients may present associated circulating IgM antibodies
against the BMZ.

In other cases, the cutaneous lesions are associated with
a linear deposition of IgM throughout the BMZ and in
lesional and perilesional skin with subepidermal bullous
dermatosis (Table 2).16-19 In these cases, indirect
immunofluorescence using the salt-split skin technique
is positive for IgM on both the dermal and epidermal side
of the BMZ or only on the dermal side. Some authors

have suggested that these patients would present bullous
pemphigoid or acquired bullous epidermolysis associated
with WM. In these cases, either the immunoblotting
studies were not all carried out or the results were negative.
These patients may be producing monoclonal IgM
antibodies that cause an autoimmune bullous disease and
are aimed at as yet unidentified antigens in the basement
membrane.

Translucent erythematous papules, also known as
storage papules or IgM storage papules, or
macroglobulinemia cutis, may occur in association with
WM.5,20-23 They tend to appear on the limbs, buttocks,
and torso. Histologic studies of this disease reveal a
homogeneous eosinophilic material in the dermis as a
result of IgM deposition23; the material is positive for
PAS and negative for Congo red staining. These findings
show that extravasation of IgM light chains probably
takes place; direct immunofluorescence reveals the
presence of these deposits in the amorphous material of
the dermis and in the intercellular spaces of the epidermis.
Indirect immunofluorescence tends to be negative and
patients do not usually present associated
cryoglobulinemia (Table 2). In our patient, the cutaneous
lesions were clinically, histologically, and
immunohistochemically similar to the storage papules
described in WM. However, direct immunofluorescence
in our patient was only positive for the subepidermal
side of the BMZ.

The case described by West et al24 showed 3 relevant
histologic anomalies: deposition of amorphous material in
the dermis, around the blood vessels, and under the lamina
densa of the basement membrane; subepidermal bullous
dermatosis (Table 2); and linear deposition of IgM in the
BMZ and, occasionally, around the blood vessels.
Immunoblotting techniques with dermal extracts showed
circulating IgM antibodies against a 290 kDa protein antigen,
and it was suggested that these may be antibodies against
type VII collagen, the antigen of acquired bullous
epidermolysis. Indirect immunofluorescence is usually
positive. Our patient presented an accumulation of
amorphous material in the dermis and direct
immunofluorescence was positive for IgM in the BMZ,
though there were no signs of subepidermal bullous
dermatosis.

Finally, WM may be associated with several diseases
with cutaneous manifestations, such as Schnitzler
syndrome,26 urticarial dermatitis,27 diseases due to amyloid
deposits,28 disseminated xanthoma,29 and paraneoplastic
pemphigus.30

In summary, in a small number of patients with WM,
the sole manifestation will be cutaneous lesions associated
with IgM deposits in the skin, in the form of subepidermal
bullous dermatosis or as a deposit of amorphous material
in the dermis, or both. In other cases, patients will present
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clinical manifestations of both types (Figure 4).
Furthermore, only a few patients will develop
manifestations secondary to cryoglobulinemia or
hyperviscosity syndrome.

The mechanisms involved in the deposition of IgM in
the skin of some patients with WM are not understood;
nor is it understood why this deposition occurs in the BMZ
in some cases, causing subepidermal bullous dermatosis,
and in the form of deposits of amorphous material in the
dermis and blood vessels in others. Further studies with
similar patients are needed to understand the
pathophysiology of this surprising clinical manifestation
of WM.
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IgM indicates immunoglobulin M.



26.Welsh B, Tate B. Schnitzler’s syndrome: report a case with
progression to Waldenstrom’s macroglobulinemia. Australas
J Dermatol. 1999;40:201-3.

27.Pujol RM, Barnadas MA, Brunet S, de Moragas JM. Urticarial
dermatosis associated with Waldenström’s macroglobulinemia.
J Am Acad Dermatol. 1989;20:855-7.

28.Baudach W, Schulz K, Moldenhauer E, Tessmann K. Beitrag
zur makroglobulinämie Waldenström mit kutaner
tumormanifestation. Zschr Inn Med. 1970;25:604-8.

29.Goodenberger M, Piette WW, Macfarlane DE, Argenyi ZB.
Xanthoma disseminatum and Waldenström’s
macroglobulinemia. J Am Acad Dermatol. 1990;23:1015-8.

30.Perera GK, Devereux S, Mufti G, Salisbury J, Creamer D.
PNP with Waldenström’s macroglobulinemia. Clin Exp
Dermatol. 2005;30:27-9.

Del Olmo J et al. Macroglobulinemia de Waldenström asociada a lesiones cutáneas y crioglobulinemia tipo I

Actas Dermosifiliogr. 2008;99:138-44144


