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A case ofPOEMS syndrome associated with essential
thrombocythaemia and dermal mastocytosis
A. Jackson and I.E. Burton

Department ofHaematology, University Hospital ofSouth Manchester, Nell Lane, Withington,
Manchester, UK.

Summary: We describe a case of POEMS syndrome presenting with the recognized features of
polyneuropathy, organomegaly, endocrine abnormalities, monoclonal protein, skin changes and anasarca.
The patient was found to have both a solitary sclerotic plasmacytoma of the pelvis and evidence of
Castleman's disease of lymph nodes. A number of unusual and unique features are also documented.
Histological examination of affected skin demonstrated changes similar to urticaria pigmentosa including
local oedema and mast cell infiltration. There was marked thrombocythaemia which has been seen in only
one previous case and in addition the patient developed diffuse vascular calcification in the absence of
recognized aetiological factors. Radiotherapy of the pelvic lesion and chemotherapy to control the
myeloproliferative disorder gave rise to significant improvement in neuropathy. Control of anasarca
required steroid therapy in addition to diuretics. The significance of these observations is discussed in
relation to previous reports.

Introduction

The acronym POEMS syndrome' describes a com-
plex multi-system disorder whose major features
include polyneuropathy (P), organomegaly (0),
endocrinopathy (E), monoclonal serum proteins
(M) and skin changes (S). Typical cases were
described as early as 1938 by Scheinker2 and later
by Crow3 and Fukase.4 In 1977 Takatsuki et al.5
were able to compile a series of 32 cases from Japan
and this series has recently been increased to
include 102 reported Japanese cases.6 Outside
Japan the syndrome appears to be much less
common, but non-Japanese cases are increasingly
reported.7

Confusion has arisen over the nomenclature of
the syndrome, which has also been referred to as
the P E P syndrome,8 Takatsuki's syndrome,9 and
more commonly the Crow-Fukase syndrome.6
Further confusion has arisen because of the vari-
ability of the clinical presentation. To date there is
no single feature of POEMS which has been
attributed to every reported case and many other-
wise typical cases have presented with unique
associated features.
We have recently encountered a patient who

presented with essential thrombocythaemia and
progressed to fulfil all the classical criteria of
POEMS syndrome in addition to several other
unusual features, mast cell infiltration of the der-

mis, premature arterial calcification and cold ag-
glutination.

Case report
A 38 year old Caucasian woman first presented in
April 1985. Over the previous 6 months she had
experienced weight loss in excess of 10 kg and more
recently had noticed ankle oedema and uncomfort-
able abdominal distention.

Physical examination on presentation revealed
massive hepatomegaly (10 cm), with ascites and
dependent oedema. In addition there was signi-
ficant lymphadenopathy in the left axillary and
inguinal regions. Initial investigations revealed
a raised haemoglobin 18.5 g/dl, a white cell count
of 12 x 109/l with a normal differential count and
an elevated platelet count of 650 x 109/l. Abdom-
inal ultrasound examination confirmed hepato-
megaly, with gross ascites and also demonstrated
splenomegaly. Serum biochemistry, including liver
function tests was normal. Skeletal survey demon-
strated a 10 cm osteosclerotic lesion in the pelvis
overlying the left acetabulum (Figure 1). Axillary
and inguinal lymph node biopsies showed non-
specific hyperplasia.

Exploratory laparotomy demonstrated smooth
hepatomegaly and splenomegaly, with no signi-
ficant abdominal or retroperitoneal lymphadeno-
pathy. Splenectomy and open liver biopsy were
performed and 6 litres of ascitic fluid were drained.
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762 CLINICAL REPORTS

Figure 1 Large sclerotic solitary plasmacytoma in right
acetabulum.

Ascites quickly re-accumulated and pleural effus-
ions and peripheral oedema worsened.
The patient was transferred to our care in

October 1985, by which time she had developed
amenorrhoea and profound loss of power in the
lower limbs, associated with paraesthesia. She was
noted to have a pigmented rash ofher arms and legs
with thickened hyperkeratotic areas, excessive
local hair growth over the legs and abdomen and
facial telangiectasia. Examination confirmed pre-
vious findings and, additionally, demonstrated
marked weakness of the lower limbs, most pro-
found in distal muscle groups (Grade 1). Muscle
tone in the lower limbs was decreased and tendon
reflexes and plantar responses were absent. Vibra-
tion, thermal and proprioceptive sensations were
normal, but light touch and pin prick sensations
were hyperaesthetic. Neurological examination of
the cranial nerves and upper limbs was normal.
Fundoscopy demonstrated bilateral papilloedema.
Blood counts on presentation demonstrated

polycythaemia and thrombocythaemia, as detailed
above. By October 1985, her haemoglobin was
14.9 g/dl, RBC 6.37 x 1012/1, MCV 79 fl, MCH
23.7 pg, with a white blood cell count of 18.5 x 109/1.
Differential white cell count was, neutrophils
13.3 x 109/l, lymphocytes 3.3 x 109/1, monocytes
1.67 x 109/1. The platelet count remained elevated
at 1440 x 109/1 and serial counts rose above
2000 x 109/1. The blood film showed post splenec-
tomy changes in addition to hypochromasia and
microcytosis. Serum ferritin <10 tg/l, (normal
12-250 lg/l) confirmed marked iron deficiency,
serum folate 3.9 tg/l, (normal 2-10lOg/l) and red

cell folate 75 $tg/l, (normal 130-800 1ig/l) and serum
B12 125ng/l, (normal 150-1000 mg/l) were low.
Bone marrow aspirate demonstrated grossly in-
creased cellularity, affecting all elements, but
predominantly the megakaryocyte series. Plasma
cells were slightly increased but accounted for less
than 5% of marrow elements and marrow iron
reserves were depleted. The ESR was initially nor-
mal (8 mm/h), but rose after the first 3 months of
treatment to over 100 mm/h, due to the development
of anti-I cold agglutinins, with a titre of 1:1048,
(normal< 1:64) which persisted for several months
before returning to normal.
Serum biochemistry and liver function tests were

within normal limits. Creatinine clearance was
decreased (67ml/min), serum urea 10.7mmol/l,
(normal 2.5-7.5 mmol/l) and serum creatinine
130 tmol/l, (normal 10-120 gmol/l) were mildly
elevated. Serum and urinary porphyrins were not
elevated. Serum immunoglobulin concentrations
were normal. Immuno-electrophoresis demon-
strated an IgG(A) monoclonal serum protein,
Bence Jones proteinuria was absent and urinary
light chain estimations were normal. Urinary his-
tamine estimations performed after initial
chemotherapy were within normal limits.

All endocrine investigations were conducted
at least 2 months after the development of ame-
norrhoea. Serum prolactin was persistently elevat-
ed with levels of 1000 to 1840IU/1 (normal
< 600 IU/I) in the absence ofany pharmacological
stimulus to secretion. FSH and LH levels were
undetectable on three separate occasions, whilst
serum oestradiol was elevated 68-104 pmol/l,
(normal < 37 pmol/l). Thyroid function tests were
consistently abnormal, with low levels of thyroid
hormones triiodothyronine (T3) 0.6-0.8 nmol/l,
(normal 1.1-2.8 nmol/l), thyroxine (T4) 46-74
nmol/l, (normal 15-150 nmol/l) and moderately
raised thyroid stimulating hormone (TSH) levels
7-9mU/l, (normal <5mU/l). The patient re-
mained clinically euthyroid throughout treatment.
Serum cortisol and growth hormone levels were
normal and showed normal diurnal variation.

Antibodies to gastric parietal cells were detected
at a titre of 1:256. Rheumatoid factor, antinuclear
antigen, and antibodies to extractable nuclear
antigen, ribonuclear protein, smooth muscle,
striated muscle, mitochondria, thyroglobulin,
thyroid microsomes and acetylcholine receptors
were all absent. Serum complement assays were
normal on three separate occasions and immune
complexes were not detected.

Cerebrospinal fluid (CSF) protein was elevated
1.24 g/l, (normal 0.25-0.75 g/l) and the CSF pres-
sure was raised at 29cm of water. Cytospin
examination of the CSF revealed occasional lym-
phocytes, but no abnormal cell types. Electro-
myography confirmed absent sensory and motor

copyright.
 on M

ay 23, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.66.779.761 on 1 S

eptem
ber 1990. D

ow
nloaded from

 

http://pmj.bmj.com/


CLINICAL REPORTS 763

responses in the legs and reduction of the maximal
velocity of propulsion of sensory and motor poten-
tials in the upper limbs. Motor responses were small,
with broadened complexes, but were not polyphasic.
These findings demonstrated a sensorimotor poly-
neuropathy with lower limb and motor emphasis.

Chest radiography at presentation demonstrated
a small right sided pleural effusion and basal
atelectasis, but was otherwise normal. Repeat
skeletal radiographs in March 1986 showed exten-
sive vascular calcification in the small vessels ofthe
pelvis, legs and arms. A 99"Tc pertechnetate bone
scan demonstrated an increase in uptake related to
the acetabular lesion with no other apparent
abnormality. A CT scan of the brain was normal.

Review of the original lymph node biopsy dem-
onstrated marked follicular hyperplasia, with vas-
cular endothelial proliferation and numerous
plasma cells in the interfollicular spaces. Liver
biopsy was normal. The spleen weighed 629 g and
histological examination demonstrated congestive
splenomegaly, with follicular hyperplasia and
widespread hyaline debris. Cytology of ascitic
fluid showed inflammatory cells with polymorphs,
lymphocytes, mesothelial cells and numerous his-
tocytes but no malignant cells.

Skin biopsy (Figure 2), using liquid nitrogen
freezing showed a hyperkeratotic but otherwise
unremarkable epidermis. The dermal collagen
fibres were widely separated by oedema fluid. The
dermis contained large numbers ofmast cells and in
addition there was perivascular, predominantly
lymphoid, inflammatory cell infiltrate. No deposi-

tion of immunoglobulins or evidence of comple-
ment activation was demonstrated.

Biopsy ofthe osteosclerotic pelvic lesion demon-
strated numerous plasma cells throughout the
bony interstitium.

Treatment and progress

A diagnosis ofPOEMS syndrome was made. Initial
treatment was directed at control of myelopro-
liferative activity and anasarca with cytosine arab-
inoside and thioguanine followed by maintenance
with thioguanine which gave adequate control of
platelet levels. She was simultaneously treated with
radioactive phosphorus (32p, 200 MBq). Long term
anticoagulant therapy with nicoumalone was also
initiated.
The major clinical problem at this point was

anasarca and initial diuretic treatment was entirely
unsuccessful until the addition of prednisolone
(60 mg/day), which resulted in significant weight
loss and clinical improvement. The patient remain-
ed on a small maintenance dose ofsteroids and was
well for 6 months until she relapsed with gross
anasarca and bilateral pleural effusions following
an apparent viral infection. Diuretics combined
with increased prednisolone dosage resulted in
weight loss from 95 to 75 kg, but oedema recurred
on reducing the steroid dose to 7.5 mg/day and did
not respond to an intensification of diuretic treat-
ment. By December 1986 she again required para-
centesis, which was complicated by Staphylococcus

Figure 2 Mass cell infiltration of the dermis with perivascular inflammatory cell infiltrate..
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764 CLINICAL REPORTS

aureus septicaemia and renal failure. Improvement
in renal function and clinical condition again
coincided with increased dosage ofprednisolone to
40 mg/day and by January 1987 her weight had
dropped to 61 kg.

She received radiotherapy to her pelvic lesion in
1988 (3500 Gy, 8 fractions, 10 days). Since then her
clinical status has consistently improved with nor-
malization of the power in her hips and knees and
resolution of her dependant oedema and ascites.
Maintenance treatment consisting of prednisolone
(20 mg/day), melphalan (2 to 4 mg/day), frusemide
(40mg/day) and spironolactone (25 mg twice
daily) and oral anticoagulation was discontinued
late in 1988.

Discussion

POEMS syndrome is a rare disorder and although
most workers have been able to compile only one or
two personal cases, several groups have produced
comprehensive reviews assessing the frequency of
individual features.5'6 The case presented here has
most of the features typically described (Table I)
but also presents a number of other particularly
interesting findings.
Most patients with POEMS syndrome have

some evidence of plasma cell dyscrasia. The
majority of original reports described patients with
solitary myeloma of bone and this remains the
commonest associated plasma cell disorder. When
compared to patients with multiple myeloma this
group demonstrates the low mean age and male
preponderance which are recognized features in
patients with uncomplicated solitary myeloma of
bone.'° However, whilst sclerotic bone lesions are
rare in patients with uncomplicated myeloma or

solitary plasmacytoma (< 0.3%'1.12) they are com-
monly seen in patients with POEMS syndrome and
in patients where solitary myeloma of bone is
associated with Guillain-Barre type polyneuro-
pathy.
More recently typical cases of POEMS syn-

drome have been described in association with
extra-medullary plasmacytoma, multiple myeloma,
plasmacytoid lymphoma, monoclonal gammo-
pathy and polyclonal gammopathy.6'13

Peripheral polyneuropathy is undoubtedly the
most typical presenting feature of POEMS syn-
drome and has been absent in only one reportedcase.14 Most workers now agree that a diagnosis of
POEMS syndrome should not be made in the
absence of polyneuropathy.6.15 A Guillain-Barre
type generalized sensori-motor polyneuropathy
with motor and lower limb emphasis is typical. The
neuropathy is variable in severity, often disabling,
as in the present case, and fatal respiratory muscle
paralysis has been described.16 Papilloedema and a
raised CSF protein are typical findings.6

Table I The frequency of the recognized features of
POEMS syndrome

Frequency Present
Feature (%) case

Polyneuropathy
Peripheral neuropathy
Papilloedema
Raised CSF protein

Organomegaly
Hepatomegaly
Splenomegaly
Lymphadenopathy

Endocrinopathy
Gynaecomastia (male)
Impotence (male)
Amenorrhoea (female)
Impaired glucose tolerance
Hypothyroid
Addisonian

M-Band
Solitary bone myeloma
Increased marrow plasma cells
Monoclonal protein

Skin lesions
Hyperpigmentation
Thickening
Hirsutes
Hyperhidrosis

Oedema
Peripheral oedema
Ascites
Pleural effusion

Haematological
Polycythaemia
Leukocytosis
Thrombocytosis
Raised ESR

Other features
Fever
Clubbing
Raynaud's phenomenon

100
65
96

76
26
60

72
69
100
49
9
3

58
38
59

92
85
72
62

90
39
68

17
31
4

71

+

+

+

+

+

+

NA

NA

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

46
54
8

Figures for frequency represent the percentage occur-
rence calculated from a review of 158 previously reported
cases.

A relationship between multiple myeloma, soli-
tary myeloma of bone and peripheral neuropathy
was recognized many years before the description
of POEMS syndrome.'7-21 Some of these patients
have an IgM gammopathy with specific antibody
activity against myelin-associated glycoprotein
(MAG), others develop polyneuropathy secondary
to amyloid infiltration.224 Other early reports of
neuropathy associated with myeloma clearly re-
present cases of POEMS syndrome.9"'7"19
Although the K/A ratio in lytic multiple myeloma

and solitary myeloma of bone is 2:1, 73% of
patients with POEMS syndrome and 83% of
patients with multiple myeloma and polyneuro-
pathy show A light chain production.6 '9 Further-
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more many of those patients with myeloma and
K-light chain production consist of patients with
anti-MAG antibody or amyloid deposition. It
therefore seems that A light chain production is a
feature of the great majority of patients with both
POEMS syndrome and solitary myeloma associat-
ed with Guillain-Barre type neuropathy.

There are several striking similarities between
the cutaneous changes in systemic mastocytosis,
urticaria pigmentosa and those in cases ofPOEMS
syndrome. Patients with urticaria pigmentosa also
show marked skin thickening and mild hyper-
pigmentation,25-27 skin histology demonstrates
numerous mast cells with some epidermal oedema.
There are, however, several striking differences and
the distressing itch and urtication, which are car-
dinal features of urticaria pigmentosa are not
described in POEMS syndrome.
The present case presented with evidence of a

myelo-proliferative disorder, with a striking
thrombocythaemia accentuated by splenectomy.
Polycythaemia and leukocytosis are recognized
associations of both POEMS syndrome and of
myeloma associated with peripheral neuro-
pathy. 1,5-7,9,18,20-22,2829) Thrombocythaemia has also
been described in isolated cases7'9"1115,20,29-31 but
markedly raised platelet counts and striking bone
marrow hyperplasia have been described in only
one previous case.31

Endocrine abnormalities are another, major,
typical feature of POEMS syndrome, commonly
presenting with amenorrhoea in the female and
impotence in the male. Endocrine investigations
typically show decreased gonadotrophins, TSH,
T4 and T3 with increased oestradiol, suggesting a
mild under-activity of the level of the hypophysis.
These findings have been discussed at length by
other workers.7'33-35
POEMS syndrome is also associated with evi-

dence ofboth macro- and microangiopathic abnor-
malities. A number of workers have described
patients with POEMS syndrome developing severe
obliterative vascular disease of the lower
limbs.13'17'36 Histologically these patients showed
atheromatous changes and in one case monoclonal
IgA immunoglobulin was detected within the
thickened vessel walls.37 Trentham et al.33 felt that
the disease was largely a manifestation of micro-
angiopathic vascular damage due to a primary
connective tissue disease. Despite the frequency of
large vessel disease, generalized vascular calci-
fication ofthe type seen in the present case seems to
be rare.36 Capillary proliferation is a common
feature in the skin, where telangectasia, capillary
haemangioma, cherry-type haemangioma and hae-
mangio-endotheliomas have been described.3840

Abnormalities of capillary permeability have
been suggested to explain the common features of
subcutaneous oedema and anasarca.33 The mech-

anism of increased permeability is unknown; how-
ever mast cells are known to proliferate in areas of
neovascularisation and produce factors which in-
crease capillary permeability.
The findings of Castleman's disease of lymph

nodes (giant lymph node hyperplasia41) is also
increasingly associated with POEMS syndrome.642
Castleman et al.4' described a form of angiofol-
licular hyperplasia of mediastinal lymph nodes,
histologically characterized by follicular hyper-
trophy due to spindle cell proliferation and
associated with multiple arborizing thick walled
capillaries. A second form ofCastleman's disease is
now recognized with sheets of mature plasma cells
in interfollicular tissue in addition to the other
typical features described above. This plasma cell
type often occurs in non-mediastinal lymph nodes
and is similar to the findings in the lymph node
biopsies in the present case.42'43 Lymphadenopathy
is a well recognized association of POEMS syn-
drome and typical Castleman's disease histology
has now been described in many cases, both in
association with other plasma cell dyscrasias and
with mono or polyclonal gammopathy.28 Typical
POEMS syndrome has been described in associa-
tion with an apparent single abdominal focus of
Castleman's disease'6 and in a case of giant lymph
node hyperplasia.4445
Most cases of POEMS syndrome show signi-

ficant if temporary responses to treatment of the
underlying plasma cell abnormality. Surgical
excision or local radiotherapy of localized lesions
and alkylating agents with or without steroids for
disseminated plasma cell dyscrasias have all
resulted in improvement of neuropathy, anasarca
and skin changes.4-7 46'47 Several workers have
found that, as in the present case, diuretic therapy is
ineffective in controlling fluid retention without the
addition of steroids and that relapse occurs on
steroid withdrawal.33 Death in POEMS syndrome
generally results from the complications of neuro-
pathy and anasarca rather than from myeloma.
Many patients improve or stabilize with therapy
for periods of many years.
The most frequent finding of plasma cell dys-

crasia has led many to implicate plasma cells in the
genesis of all or many features. The relationship
between peripheral polyneuropathy and mono-
clonal production of light chains led to the pro-
posal of anti-neural activity by the Lambda chain.
This has not been substantiated but other workers
have suggested that non-immunoglobulin biolog-
ically active factors are produced by plasma cells. It
is unlikely that POEMS syndrome has an auto-
immune basis although overlap between features of
systemic sclerosis and other connective tissue dis-
orders have been described.'3'39"4 Only anti-
hypophyseal autoantibodies have been repeatedly
demonstrated in POEMS syndrome,6'46"48'49 and
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the common finding of hypophyseal underactivity
has led some authors to suggest that autoimmune
hypophyseal damage is responsible for many
features of POEMS syndrome.
The suggestion that one or more unrecognized

angiogenic or vasoactive factors are involved in the
expression ofPOEMS syndrome seems likely.29'38'50
Recently, plasma cells in multiple myeloma have
been shown to produce interleukin 6, which acts as
an autocrine growth regulator and also stimulates
haemopoeitic stem cells.5' Indeed both interleukins
3 and 6 produce bone marrow hyperplasia and

stimulation ofmacrophages and mast cells which in
turn produce angiogenic factors and microvascular
abnormalities.5 Further evidence to support the
hypothesis that such factors are involved in
POEMS syndrome may come from bone marrow
culture studies and measurements of peptide
regulatory factors.

Acknowledgements
The authors would like to thank the staff of the Christie
Hospital Library for their help.

References

1. Bardwick, P.A., Zvaifler, N.J., Gill, G.N., Newman, D.,
Greenway, G.D. & Resenick, K.L. Plasma cell neoplasia with
polyneuropathy, organomegaly, endocrinopathy, M-protein
and skin changes, the POEMS syndrome: report on two cases
and a review of the literature. Medicine (Baltimore) 1980, 59:
311-322.

2. Scheinker, M. Myelom und nervensystem: Uber eine bisher
nicht beschreibener mit eigen tumlichen hautveranderungen
einhergehende polyneuritis bei einem plasmazellaren mye-
losis des sternums. Z Neurol 1938, 14: 247-273.

3. Crow, R.S. Peripheral neuritis in myelomatosis. Br Med J
1956, 2: 802-804.

4. Fukase, M., Kakimatsu, T., Nishitana, H. & Naguchi, S.
Report of a case of solitary plasmacytoma in the abdomen
presenting with polyneuropathy and endocrinological dis-
orders. Clin Neurol (Tokyo) 1969, 9: 657-661.

5. Takatsuki, K., Uchiyama, T., Sagawa, K. & Yodoi, J. Plasma
cell dyscrasia with polyneuropathy and endocrine disorder:
review of 32 patients. In: Seno, S., Takaku, F. & Irino, S.
(eds). Topics in Haematology, Proceedings of the 16th Inter-
national Congress of Haematology, Kyoto, 1977. Excerpta
Medica, Amsterdam, 1977, pp. 454-457.

6. Nakanishi, T., Sobue, I., Toyokura, Y. et al. The Crow-
Fukase syndrome a study of 102 cases in Japan. Neurology
1984, 34: 712-720.

7. Kelly, J.J., Kyle, R.A., Miles, J.M. & Dyck, P.J.D. Osteo-
sclerotic myeloma and peripheral neuropathy. Neurology
1983, 33: 202-210.

8. Saikawa, S. On the aetiology of PEP syndrome (A peculiar
progressive polyneuritis associated with pigmentation,
oedema, plasma cell dyscrasia). MedJ Kagoshima Univ 1980,
32: 219-243.

9. Dreidger, H. & Pruzanski, W. Plasma cell neoplasia with
peripheral neuropathy. A study of 5 cases and review of the
literature. Medicine (Baltimore) 1980, 59: 301-310.

10. Bataille, R. & Sany, J. Solitary myeloma: clinical and
prognostic features of a review of 114 cases. Cancer 1981, 48:
845-851.

11. Lowbeer, L. Multiple myeloma with osteosclerosis. Am J Clin
Pathol 1969, 52: 757-768.

12. Courey, R.U. Osteoblastic lesions of unusual nature. JAMA
1972, 219: 377-388.

13. Solomons, R.E.B. & Gibbs, D.D. Plasma cell dyscrasia and
polyneuropathy, organomegaly, endocrinopathy, mono-
clonal gammopathy and skin changes: the POEMS syn-
drome. J R Soc Med 1982, 75: 553-555.

14. Morrow, R., Scheafer, E.J., Huston, E.P. & Rosen, S.W.
Studies in a patient with an IgG-K M protein but no
polyneuropathy. Arch Int Med 1982, 142: 1231-1234.

15. Zea-Mendosa, A., Alonso-Ruiz, A., Garcia-Vadillo, A.,
Moreno-Caparros, A. & Beltran-Gutierrez, J. POEMS syn-
drome with neuroarthropathy and nodular regenerative
hyperplasia of the liver. Arthritis Rheum 1984, 27: 1053-
1057.

16. Lapresle, J., Lacroix-Ciaudo, C., Reynes, M. & Madoule, P.
Crow-Fukase syndrome (POEMS syndrome) and osseous
mastocytosis secondary to Castlemans angiofollicular lym-
phoid hyperplasia. Rev Neurol (Paris) 1986, 142: 731-737.

17. Rushton, D.I. Peripheral sensorimotor neuropathy asso-
ciated with a localised myeloma. Br Med J 1965, i: 203-205.

18. Davis, L.E. & Drachman, D.B. Myeloma neuropathy: suc-
cessful treatment of two patients and review of cases. Arch
Neurol 1972, 27: 507-511.

19. Reitan, J.B., Pope, E., Fossa, S.D., Julsrael, O.J., Slettnes,
O.N. & Solheim, O.P. Osteosclerotic myeloma with poly-
neuropathy. Acta Med Scand 1980, 208: 137-144.

20. Delauche, M.C., Clauvel, J.P. & Seligmann, M. Peripheral
neuropathy and plasma cell neoplasias: a report of 10 cases.
Br J Haematol 1981, 48: 383-392.

21. Morley, J.B. & Schweiger, A.C. The relation between chronic
polyneuropathy and osteosclerotic myeloma. J Neurol
Neurosurg Psychiatry 1967, 30: 432-442.

22. Farhangi, M. & Merlini, G. The clinical implications of
monoclonal immunoglobulins. Semin Oncol 1986, 13: 366-
379.

23. Latov, N., Sherman, W.H., Nemni, R. et al. Plasma cell
dyscrasia and peripheral neuropathy with a monoclonal
antibody to peripheral nerve myelin. NEnglJMed 1980,303:
618-621.

24. Hafler, D.A., Johnson, D., Kelly, J.J., Panitch, H., Kyle, R. &
Weiner, H.L. Monoclonal gammopathy and neuropathy: a
myelin associated glycoprotein reactivity and clinical charac-
teristics. Neurology 1986, 36: 75-78.

25. Shelley, W.B. & Shelley, E.D. The skin changes in the
Crow-Fukase (POEMS) syndrome. A case report. Arch
Dermatol 1987, 123: 85-87.

26. Demis, D.J. The mastocytosis syndrome clinical and bio-
logical studies. Ann Int Med 1963, 59: 194-206.

27. Soter, N.A., Austen, K.F. & Wasserman, S.I. Oral disodium
cromoglycate in the treatment of systemic mastocytosis. N
Engl J Med 1979, 301: 465-469.

28. Castleman, B., Scully, R.E. & McNealy, B.U. Case records of
the Massachusetts General Hospital. NEnglJMed 1972,287:
138-143.

29. Puig, M., Moreno, A., Domingo, P., Llistosella, E. & De
Moragas, M. Cutaneous angiomas in POEMS syndrome. J
Am Acad Dermatol 1985, 12: 961-964.

30. Meshkinpour, G., Myung, C.G. & Kramer, L.S. A unique
multi system syndrome of unknown origin. Arch Int Med
1977, 137: 1719-1721.

31. Schultz, W., Domenico, D. & Vand S. POEMS syndrome
associated with polycythaemia vera. Cancer 1989, 63:1175-
1178.

32. Virmani, R., Papousky, M.A. & Roberts, W.C. Thrombo-
cytosis, coronary thrombosis and acute myocardial infarc-
tion. Am J Med 1979, 67: 498-506.

copyright.
 on M

ay 23, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.66.779.761 on 1 S

eptem
ber 1990. D

ow
nloaded from

 

http://pmj.bmj.com/


CLINICAL REPORTS 767

33. Trentham, D.E., Masi, A.T. & Marker, H.W. Polyneuro-
pathy and anasarca: evidence for a new connective tissue
syndrome and vasculopathic contribution. Ann Int Med 1976,
84: 271-274.

34. Moya-Mir, M.S., Martin-Matin, F., Barbadillo, R., Cuervas-
Mons, V., Martin-Jimenez, T. & Sanchez-Miro, I. Plasma cell
dyscrasia with polyneuritis and dermato-endocrine altera-
tions. Report of a new case outside Japan. Postgrad Med J
1980, 56: 427-430.

35. Imawari, M., Akatsuka, N., Ishibashi, M., Beppa, H.,
Suzuki, H. & Yoshitashi, Y. Syndrome of plasma cell
dyscrasia, polyneuropathy and endocrine disturbances. Ann
Int Med 1974, 81: 490-493.

36. Semble, E.L., Challa, V.R., Holt, D.A. & Pisko, E.S. Light
and electron microscopic findings in POEMS or Japanese
multisystem syndrome. Arthritis Rheum 1986, 29: 286-291.

37. Tobin, M.J. & Fitzgerald, M.X. The Japanese plasma cell
dyscrasia syndrome: case report and theory of pathogenesis.
Postgrad Med J 1982, 58: 786-789.

38. Pembroke, A.L., Grice, K., Levantine, A.V. & Warin, A.P.
Eruptive angiomata in malignant disease. Clin Exp Dermatol
1978, 3: 147-156.

39. Ishikawa, O., Nihei, Y. & Ishikawa, H. The skin changes of
POEMS syndrome. Br J Dermatol 1987, 117: 523-526.

40. Kanitakis, J., Roger, H., Soubrier, M., Dubost, J.J., Chouvet,
B. & Souteyrand, P. Cutaneous angiomas in POEMS syn-
drome. An ultrastructural and immunohistochemical study.
Arch Dermatol 1988, 124: 695-698.

41. Castleman, B., Iversen, L. & Menendez, V.P. Localised
mediastinal lymph node hyperplasia resembling thymoma.
Cancer 1956, 9: 822-830.

42. Scully, R.E., Mark, E.J., McNeely, W.F. & McNeely, B.U.
Case records of the Massachusetts General Hospital. N Engl
J Med 1987, 316: 606-618.

43. Keller, A.R., Hockholzer, L. & Castleman, B. Hyaline
vascular and plasma cell types of giant lymph node hyper-
plasia of the mediastinum and other locations. Cancer 1972,
29: 670-683.

44. Bitter, M.A., Komaiko, W. & Franklin, W.A. Giant lymph
node hyperplasia with osteoblastic bone lesions and the
POEMS (Takatsuki's) syndrome. Cancer 1985, 6:188-194.

45. Sweet, D.L., Variakojis, D. & Kluskens, L.F. Multicentric
giant lymph node hyperplasia, pseudotumour cerebri, neuro-
pathy and dysproteinaemia: A new clinicopathological
entity. Blood 1981, 58: 169a.

46. Meier, C., Reulecke, M. Kesselring, J. et al. Polyneuropathy,
organomegaly, endocrinopathy and skin changes in a case of
solitary myeloma. Schweiz Med Wochenschr 1986, 116:
1326-1331.

47. Shimpo, S. Solitary plasmacytoma with polyneuritis and
endocrine disturbance. Jap J Clin Med 1968, 26: 2644-2656.

48. Saihan, E.M., Burton, J.L. & Heaton, K.W. A new syndrome
with pigmentation, scleroderma, gynaecomastia, Raynaud's
phenomenon and peripheral neuropathy. Br J Dermatol
1978, 99: 437-440.

49. Reulecke, M., Dumas, M. & Meier, C. Specific antibody
against neuroendocrine tissue in a case ofPOEMS syndrome
with IgG gammopathy. Neurology 1988, 38: 614-616.

50. Viard, J.P., Lesavrl, L.H., Roth, A., Said, G. & Bach, J.F.
POEMS syndrome presenting as systemic sclerosis. Clinical
and pathological study of a case with microangiopathic
glomerular lesions. Am J Med 1988, 84: 524-528.

51. Kawano, M., Hirano, T., Matsudo, T., Taga, T., Harri, Y.,
Iwato, K. et al. Autocrine generation and requirements of
BSF-2/IL-6 for multiple myelomas. Nature 1988,332:83-84.

52. Metcalf, D. Peptide regulatory factors, Haemopoietic growth
factors 2: clinical applications. Lancet 1989, i: 885-887. copyright.

 on M
ay 23, 2023 by guest. P

rotected by
http://pm

j.bm
j.com

/
P

ostgrad M
ed J: first published as 10.1136/pgm

j.66.779.761 on 1 S
eptem

ber 1990. D
ow

nloaded from
 

http://pmj.bmj.com/

