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POEMS (polyneuropathy, organomegaly, endocrinopathy, M protein and skin changes) syndrome
is a multisystem disorder associated with plasma cell dyscrasia. Other clinical signs include clubbing of the
fingers, edema, papilledema etc. Although papilledema and increased intracranial pressure are common
features, their causes or pathophysiology have been uncertain. The authors report here a 16-year-old Thai
patient with these features who also suffered from venous sinus thrombosis and visual failure which have
never been reported before. The former is considered to be one of the possible causes of the intracranial
hypertension and visual failure. MRI of the brain and optic nerve revealed enhancement and swelling of the
optic nerve sheaths and optic discs. MRV findings were compatible with chronic veno-occlusive disease.
Bone marrow aspiration and biopsy demonstrated an increase of aggregates of intermediate and mature
plasma cells. The CSF pressure was markedly elevated. His clinical condition continued to deteriorate and
he expired 3 years and 5 months from the onset of his illness. Although, overproduction of vascular endothe-
lial growth factor has been reported and is being considered to be the possible cause of vascular
hyperpermeability, the chronic venous sinus thrombosis may play an important role in the pathogenesis of

intracranial hypertension and visual failure.
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POEMS syndrome is a multisystem disorder
which is usually associated with plasma cell dyscrasia
and the combination of polyneuropathy, organome-
galy, endocrinopathy, M protein (mainly 1gG or IgA
with a lambda light chain), skin changes (hyperpigmen-
tation, skin thickening and hypertrichosis) and other
clinical signs such as clubbing of the fingers, edema,
cachexia, fever, telangiectasia, and papilledema®®.
Although papilledema and increased intracranial
pressure are common features, their causes or patho-
physiology have been uncertain. The authors report
here a patient with these features who suffered from
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venous sinus thrombosis and visual failure which have
never been reported before.

Case Report

A 16-year-old Thai young man who initially
presented in 1997 with a one month history of distal
weakness of both lower limbs and foot drop with
occasional headache. On examination, he had bilateral
papilledema, predominantly distal weakness of the
lower limbs and areflexia. Lumbar puncture was
performed with open pressure of 29 cm of water.
The CSF was clear with protein of 124 mg/dl, normal
cell count and glucose level. Nerve conduction study
showed marked slowing of motor conduction veloci-
ties in the upper extremities and absence of compound
muscle action potentials (CMAP) in the lower extremi-
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ties with small sensory potentials in all the nerves
tested. He was diagnosed as chronic inflammatory
demyelinating polyneuropathy and was treated
with prednisolone and intravenous immunoglobulin.
His muscle power was only slightly improved after
treatment.

Two years later, the polyneuropathy ascended
to involve proximal legs and upper extremities both
proximally and distally. He was treated with pulse
methylprednisolone and oral prednisolone with slight
improvement. One year later, the weakness of the
upper and lower extremities became worse. At that
time, he had severe bilateral papilledema, progressive
visual impairment, hyperpigmentation, skin thickening,
clubbing of the fingers, white nails, acrocyanosis,
lymphadenopathy, hepatosplenomegaly, ascites and
peripheral edema. He also suffered from diarrhea off
and on with negative stool culture.

Laboratory findings: Hematocrit 34%, WBC
14,000 cell/cumm, N 65%, L24%, M 8%, platelet 59,000/
cumm, ESR 34 mm/hr, serum total protein 72 mg/dl (N
64-82), albumin 33.8 mg/dI (N 43.1-53.3), BUN 9 mg/dl,
creatinine 0.8 mg/dl, calcium 8.3 mg/dl, phosphate 4.3
mg/dl, PTT 52.2 sec, PT 18 sec (49%), TT 8.9 sec, INR
1.62, TSH 7.2 ug/dl (N 0.4-4.0), FT4 0.9 ug/dl (N 1.0-
2.8), T3<40 ng/dl (N 90-250), serum testosterone < 0.2
pg/ml (N 2.1-17.3), LH 16.6 mIU/ml (N 1.2-8.6), FSH
24.6 mIU/ml (N 1.3-1.9), prolactin 34.5 ng/ml (N 2.6-
13.1), estradiol 29.5 pg/ml (N 2.6-13), cortisol (am., on
steroid) 5.9 ug/dl (N 5-25), protein electrophoresis
normal, immunoelectrophoresis normal pattern, 1gG
23.1mg/ml (N 6.94-16.18), IgA 3.50 (N 0.68-3.78), IgM
1.46 (N 0.60-2.63), ANA profile negative, anticardiolipin
IgM, 1gG negative, lupus anticoagulant negative,
protein C 59% (N 64-141), protein S 109% (N 61-127),
antithrombin 111 69% (N 80-128), homocysteine 25.27
umol/l (N 5-15), CSF open pressure 47 cm H,0O, cell 0,
protein 70 mg/dl, sugar 80 mg/dl (blood sugar 182),
gammaglobulin 20% (N < 10) of total protein.

Roentgenographic bone survey revealed two
osteosclerotic lesions in the left proximal femur and
left acetabulum. Bone scan was normal. Chest x-ray
showed interstitial infiltration. Magnetic resonance
image (MRI) of the brain and optic nerve revealed
diffuse mild cortical atrophy, enhancement and swell-
ing of optic nerve sheaths and optic discs bilaterally.
There was also enhancement and thickening of
medial and lateral rectus muscles on both sides with
enhancement of the sclera and subcutaneous soft
tissue of both orbits. Magnetic resonance venogram
(MRV) showed marked irregularity of the right
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transverse sinus and occlusion of the left transverse
sinus. There was also irregular filling defect in the
distal part of the superior sagittal sinus and proximal
part of the straight sinus with multiple collateral
vessels compatible with chronic veno-occlusive
disease (Fig. 1). Bone marrow aspiration and biopsy
demonstrated an increase of aggregates of interme-
diate and mature plasma cells. Nerve conduction
study showed delayed distal motor latencies, small
CMAP, markedly slow motor conduction velocities
and prolonged F-wave latencies of median and ulnar
nerves bilaterally. CMAP could not be evoked on
stimulating tibial and peroneal nerves and sensory
action potentials of median, ulnar and sural nerves
were absent on both sides. EMG was compatible with
neurogenic lesion. Echochardiogram showed slightly
reduced left ventricular systolic function with left
ventricular enlargement.

Intravenous immunoglobulin (1VIg) was
administered without any improvement. As regards
his visual function, his visual acuity had never been
recorded but his vision became progressively worse
from normal activity (being independent on visual
task) to hand movement bilaterally in 4 months. Optic
nerve sheath fenestration was tried hoping to reduce
pressure on the optic nerves but was not successful
due to oculocardiac reflex resulting in marked

Fig. 1 MRV of the brain showing marked irregular filling
defect in the right transverse sinus (short arrow) and
occlusion of the left transverse sinus (long arrow)
with multiple collateral vessels compatible with
chronic veno-occlusive disease
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bradycardia and systemic hypotension. Optic nerve
sheath was noted to be markedly distended during
the operation. He was also treated with a 4-day course
of melphalan and prednisolone. Two weeks after
treatment, there was slight and transient improvement
of his vision, power of muscles of the extremities and
transient cessation of diarrhea. However, the weak-
ness in the lower extremities and visual impairment
remained quite marked. Unfortunately, the white blood
count dropped shortly after the chemotherapy and he
suffered from pneumonia which was successfully
treated. Anticoagulant was also tried over a short time
for venous sinus occlusion in the brain but evalua-
tion of response was impossible due to the short
period of administration. Subsequently, his clinical
status including his vision continued to deteriorate.
His diarrhea persisted and the abdomen became more
and more distended but peritoneocentesis failed to
obtain any fluid. He was generally weak with progres-
sive decrease in overall muscle power. He was also
dyspneic from time to time from pulmonary conges-
tion and had never been well enough to receive
another course of chemotherapy. He eventually
expired after 3 years and 5 months from the onset of
his illness.

At autopsy, extensive studies of peripheral
nerves (median, ulnar, sural and femoral nerves) were
carried out. The light and electron microscopic
examination of these nerves revealed inappropriate
thickness of myelin sheaths compared to their axonal
diameters, consistent with demyelinating neuropathy.
The sections from the right and the left optic nerves
demonstrated an increase in glial cells with interstitial
and cellular edema. The left optic nerve also showed
thickening of arachnoid mater with decreased
subarachnoid space. Subdural hemorrhage was found
at the left frontoparietal area. The superior sagittal
sinus, right and left transverse sinuses did not exhibit
thrombus in their lumens. However, hypoxic-ischemic
injury with eosinophilic neuronal change of the
cerebrum, hippocampal areas and cerebellum was
detected.

Both lungs showed diffuse alveolar damage
with hyaline membrane formation, interstitial
pneumonitis, pulmonary hypertensive change of
intra-acinar arterioles and small arteries and chronic
adhesive pleuritis. Both testes were atrophic with
focal immature spermatogenesis. The skin showed
increased basal pigmented keratinocytes with peri-
adnexal lymphocytic infiltration. The bone marrow
from the sternum and vertebrae were unremarkable
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but those from the greater trochanter of the left femur
revealed osteosclerotic change of the trabeculae with
an increased number of mature plasma cells (approxi-
mately 20%). The immunohistochemical study of these
plasma cells revealed reactivity to only lambda light
chain but not with kappa light chain. Gross and
microscopic study of the thyroid gland, parathyroid
glands and pituitary gland was unremarkable. The
adrenal glands showed generalized cortical hypoplasia
with lipid depletion.

Discussion

POEMS syndrome is usually associated with
underlying plasma cell dyscrasia and/or extrame-
dullary plasmacytoma (most commonly osteosclerotic
bone lesion). The most consistent and earliest feature
is predominantly motor or sensorimotor polyneuro-
pathy which usually precedes the development of
other clinical features and the discovery of the
paraproteinemic state. Monoclonal gammopathy was
demonstrable in the majority of the cases provided
that immunofixation was done(. The presented patient
had all the typical features of POEMS syndrome except
for the M-protein which was not detected by immuno-
electrophoresis and immunofixation was not performed.

To our knowledge, the presented patient is
the youngest to be reported. In two large series by
Nakanishi et al and Dispenzieri et al, their youngest
patient was 27 and 30 years respectively®™. The
presented patient initially presented with predomi-
nantly motor polyneuropathy in the form of bilateral
foot drop. The only other physical sign was bilateral
papilledema. Nerve conduction study (NCS) showed
changes consistent with mixed axonal and demyeli-
nating process. At that time, a diagnosis of chronic
inflammatory demyelinating polyneuropathy was
made although he was not a typical case in view of the
NCS and the fact that only the lower extremities were
affected. The CSF pressure and protein were slightly
elevated. It took some time for the full syndrome to
develop. Therefore, the authors would agree with
Dispenzieri et al that this syndrome should be sus-
pected or diagnosed in a patient with polyneuropathy
and monoclonal plasmaproliferative disorder plus one
other feature well known in this syndrome®. Early
detection should lead to early initiation of treatment
with probably better outcome. In the case of absence
of monoclonal protein (with or without immunofixa-
tion), the authors had to rely on the clusters of the
familiar clinical features and the osteosclerotic bone
lesion detected by bone survey.
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One of the striking features in the presented
case is the increased intracranial pressure resulting in
severe papilledema and progressive visual failure.
Pseudotumor cerebri with raised CSF protein and
papilledema were reported in about 60-90% of the
patients®?, However, visual failure has never been
mentioned or documented. The causation of intracra-
nial hypertension, papilledema and visual failure may
be multifactorial. Overproduction of vascular endo-
thelial growth factor (VEGF) has been reported by
several investigators and is being considered to be
the possible cause of vascular hyperpermeability©19,
Hyperpermeability of cerebral vascular endothelium
may lead to increased intracranial pressure as well as
pressure in the optic nerve sheath as observed during
the operation. The pathological finding of interstitial
and cellular edema of the optic nerves is interesting
and might be related to hyperpermeability. Another
interesting and less- recognized feature is the venous
sinus thrombosis which was demonstrated in the MRV
together with decreased protein C and antithrombin
I11 and increased homocysteine level in the presented
patient. These may play an important role in the patho-
genesis of intracranial hypertension and visual
failure. The cerebral venous sinus thrombosis has
never been reported before although arterial oblitera-
tion has been documented®!?, Anticoagulant could
be given just briefly to the presented patient in view
of various intervention and for fear of the bleeding
diathesis. Therefore, the effect of it could not be
evaluated.

Treatment for patients with this syndrome
has not been successful to date because of the
uncertainty of pathogenesis. Many regimens of
chemeotherapy have been tried with only transient
improvement and most patients eventually died.
Local radiation for a solitary lesion or resection of an
extramedullay plasmacytoma resulted in the same
outcome®. A recent report showed that radiation to
an isolated plasmacytoma was effective in stabilizing
or improving the systemic features and neuropathy in
at least half of the patients. For chemotherapy,
melphalan and prednisolone appear to be the most
often used combination yet clinical response occurred
in only 22-56% of the patients®. If this combination
fails, other regimens may have to be tried. Cyclospo-
rine and azathioprine were ineffective if given alone
without combining with prednisolone. Plasmapheresis
and intravenous immunoglobulin were also ineffec-
tive®. High dose chemotherapy with autologous stem
cell transplantation has been reported with dramatic
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improvement(*¥. However, this means of treatment
can only be given to patients with good general
condition and in specialized units.
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