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Case Report
Castleman disease variant of POEMS syndrome  
complicated with multiple cerebral infarction:  
a rare case report and review of literature
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Abstract: POEMS syndrome is a rare hematological disorder associated with plasma cell dyscrasia characterized by 
polyneuropathy, organomegaly, endocrinopathy, monoclonal gammopathy and skin changes. Castleman disease is 
a lymphoproliferative disorder that can be present in POEMS patients, which can be defined as Castleman disease 
variant of POEMS syndrome. Herein, we described a 24-year-old male patient diagnosed with this syndrome and 
also suffered from multiple cerebral infarctions. This patient showed no evidence of monoclonal gammopathy and 
failed to have electromyography examined. The final diagnosis was established with the help of the axillary lymph 
node biopsy. As a rare case of POEMS syndrome without evidence fulfilling the major mandatory diagnostic criteria 
and with cerebrovascular involvement, its characteristics was discussed with a brief literature review in order to 
facilitate further understanding of the POEMS syndrome.
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Introduction

POEMS syndrome, characterized by polyneu-
ropathy, organomegaly, endocrinopathy, mono-
clonal gammopathy, and skin changes, is a rare 
paraneoplastic syndrome associated with plas-
ma cell dyscrasia. The pathogenesis of POEMS 
remains currently unknown, despite several 
theories such as overproduction of cytokines 
like Interleukin-6 (IL-6) and serum vascular 
endothelial growth factor (VEGF) have been 
proposed [1, 2]. Castleman disease is a rare 
lymphoproliferative disorder. The disease is 
pathologically classified into three types: hya-
line vascular disease, plasma cell disease, and 
mixed type. It is estimated that about 11%~30% 
of patients who were diagnosed with POEMS 
syndrome and received lymph node biopsy 
have evidence of concomitant Castleman dis-
ease [3].

The POEMS syndrome has an influence on the 
systemic vasculature, thus resulting in an incli-
nation to thrombosis formation [4]. However, 

the cerebrovascular involvement associated 
with POEMS and Castleman disease is rare. In 
this report, we present a patient with Castleman 
disease variant of POEMS syndrome, who also 
suffered from multiple cerebral infarctions.

Case report

A 24-year-old male was initially admitted to our 
hospital with a 2-month history of fever and 
polyserositis. His family history was noteworthy 
that his mother was suffering from tubercu-
louspleuritis. He was diagnosed with tuberculo-
sis in a local clinic and treated with antitubercu-
lar agent (isoniazide, rifampicin, ethambutol 
and pyrazinamide). After 1-month of medica-
tion, his condition worsened with newly devel-
oped symptoms of numbness of the upper 
extremities and blurred vision. His past medical 
history was unremarkable. He had no history of 
smoking, alcohol consumption, or drug abuse. 
He had a 15-kilogram weight loss during the 
past 2 months. Physical examination showed a 
thin man with a diffuse dark appearance with 
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white nails. He had several non-tender enlarged 
lymph nodes, each measuring about 1.0×1.5 
cm, spreading in his middle neck triangles, 
fossa axillaris and groin.

Laboratory tests revealed white blood cells 
(WBC) 10.1×109/L, hemoglobin 122 g/L, pla- 
telets 565×109/L, alanine transaminase 2 
U/L, Creatinine 181 μmol/L, serum protein 
electrophoresis and immunofixation electro-
phoresis(-), Thyroid stimulating hormone (TSH) 
15.930 mU/L, Free T4 2.0 pmol/L, testoster-
one 0 μg/L, prolactin 27.01 pg/L, serum tumor 

markers were within normal range. Ophthalmic 
fundus examination showed bilateral papillede-
ma. Computed tomography (CT) scan of the 
thorax and abdomen revealed gynecomastia, 
polyserositis and multiple lymphadenectasis, 
without evidence of malignant tumor (Figure 1).

During hospitalization, the patient developed 
symptoms of headache and nausea, and expe-
rienced three 10-min episodes of dysarthria. 
Soon his condition deteriorated and showed 
symptoms of moter aphasia with incontinence 
and disorientation. Lumbar puncture showed 

Figure 1. CT scan of the thorax showed gynecomastia (yellow arrow) and pleural effusion (blue arrow), pericardial 
effusion (white arrow).

Figure 2. (A) MRI of the brain showed a medium-size focal area of cerebral infarction near the left ventricle (yellow 
arrow). (B) A follow-up CT scan of the brain showed a newly emerged area of cerebral infarction near the right ven-
tricle (white arrow) in addition to the prior cerebral infarction area (blue arrow) (B).
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remarkable elevated pressure of the cerebro-
spinal fluid (CSF), which exceeded 330 mm 
H2O. CSF analysis revealed slightly elevated 
protein of 0.86 g/L. Magnetic Resonance 
Imaging (MRI) of the brain revealed a medium-
size focal area of cerebral infarction near the 
left ventricle (Figure 2A). A follow-up CT scan of 
the brain was performed because of distur-
bance of consciousness, which showed a newly 
emerged area of cerebral infarction near the 
right ventricle (Figure 2B). Further analysis of 
the VEGF was made, which showed a remark-
ably elevated value of 7046 ng/L. Histological 
examination of the Axillary lymph node revealed 
lymphoid hyperplasia and plasma cell infiltra-
tion, with interfollicular vascularisation (Figure 
3A). Immunohistochemistry demonstrated that 
the plasma cells in the interfollicular area were 
CD138 positive (Figure 3B), and CD34 staining 
showed the interfollicular vascular hyperplasia 
(Figure 3C). The patient was finally diagnosed 
with Castleman disease variant of POEMS syn-
drome and immediately treated with lenalido-
mide (10 mg/day) and dexamethasone (20 mg 
per week). Despite the treatment, the patient’s 
condition deteriorated into recurrent epilepsy, 
renal failure and respiratory failure. The patient 
quit further therapy after 7 days of medication 
and died during follow-up within a week.

Discussion

POEMS syndrome is a rare disorder character-
ized by polyneuropathy, organomegaly, endocri-
nopathy, monoclonal gammopathy, and skin 
changes. The diagnostic criteria of POEMS syn-
drome include major mandatory criteria, other 
major criteria and minor criteria [5]. To be spe-
cific, major mandatory criteria include polyneu-

ropathy and monoclonal gammopathy, both of 
which must be present for the diagnosis. Other 
major criteria include Castleman disease,  
sclerotic bone lesions and VEGF elevation. 
Minor criteria include organomegaly (spleno-
megaly, hepatomegaly, or lymphadenopathy), 
extravascular volume overload (edema, pleural 
effusion, or ascites), endocrinopathy (adrenal, 
thyroid, pituitary, gonadal), skin changes (hy- 
perpigmentation, glomeruloid hemangiomata, 
white nails), papilledema and thrombocytosis. 
Only if one or more of each major and minor 
criteria is presented as an addition to the major 
mandatory criteria can a diagnosis be estab-
lished. Our patient fulfilled 2 major criteria and 
6 minor criteria. However, as to major manda-
tory criteria, he showed negative results of 
serum protein electrophoresis and immuno- 
fixation electrophoresis, namely there was no 
present evidence of monoclonal gammopathy. 
Moreover, although the patient experienced 
numbness of extremities that may indicate the 
existence of peripheral neuropathy, his condi-
tion deteriorated so fast that it was impossible 
for him to have the electromyography exam-
ined. When we synthesized all the symptoms 
and test results, a diagnosis of POEMS syn-
drome was highly suspicious. But for patients 
without any evidence of the major mandatory 
criteria, is it possible to establish the final 
diagnosis?

The concept of Castleman disease variant of 
POEMS syndrome, which was described by 
Dispenzieri et al. [5] in 2014, was a key to the 
final diagnosis of our patient. Castleman dis-
ease is a rare lymphoproliferative disorder, the 
diagnosis of which is mostly dependent on 
pathological findings. In a retrospective study 

Figure 3. A: Histological examinations stained with hematoxylin and eosin revealed lymphoid hyperplasia and 
plasma cell infiltration, with interfollicular vascularization, ×20. B: Immunohistochemical staining showed that the 
plasma cells in the interfollicular area were CD138 positive, ×20. C: Immunohistochemical staining of CD34 showed 
interfollicular vascular hyperplasia, ×20.
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of 99 patients with POEMS syndrome [6], 25  
of 43 biopsied lymph nodes were pathologi- 
cally diagnosed with Castleman disease, 84% 
of which was hyaline vascular type. It was then 
demonstrated that only those with periphe- 
ral neuropathy and monoclonal gammopathy 
could be termed as standard POEMS syndrome. 
Those patients without both of the above major 
mandatory criteria but with pathologically diag-
nosed Castleman disease could be classified 
as Castleman disease variant of POEMS syn-
drome if they have other POEMS features [5]. In 
the case of our patient, the pathological find-
ing, on which the final diagnosis depended, was 
of vital importance. The biopsy of Axillary lymph 
node of our patients revealed lymphoid hyper-
plasia and plasma cell infiltration. The mantle 
zone was broad and composed of concentric 
rings of small lymphocytes (so-called ‘onion 
skin’), which was commonly seen in Hyaline-
vascular variant of Castleman disease. More- 
over, the interfollicular vascularization was 
another typical manifestation of Castleman dis-
ease (Figure 3A). Thus, our patient was patho-
logically diagnosed with Castleman disease 
and met the diagnostic criteria of Castleman 
disease variant of POEMS syndrome.

Besides symptoms commonly seen in POEMS 
syndrome, our patient also had multiple cere-
bral infarctions. Considering that this patient 
was a 24-year-old man without any commonly 
seen stroke risk factors such as hypertension, 

hyperlipidemia or smoking, the infarction was 
most likely the result of POEMS syndrome. In 
fact, since systemic vasculature is affected in 
this syndrome, occurrence of ischemic organ 
injury should not be surprising. But the majority 
of the case reports describe thrombotic events 
in the coronary and lower limb arteries, and 
cerebrovascular involvement is less frequently 
seen [4]. Previously published case reports of 
cerebrovascular event in patients with POEMS 
syndrome are summarized in Table 1. In a retro-
spective study in Mayo Clinic [7], 19 out of 208 
POEMS patients developed cerebral infarction, 
none of which occurred after successful treat-
ment of this syndrome. Moreover, researchers 
also found out that thrombocytosis and evi-
dence of plasma cell proliferation on bone mar-
row biopsy rather than traditional stroke risk 
factor were associated with an increased risk 
of stroke. In another retrospective study [6], 4 
patients diagnosed with POEMS syndrome suf-
fered from cerebral infarction, and none of 
these patients received any therapy for this 
syndrome. In this context, we can come to the 
conclusion that an early diagnosis and timely 
therapy of POEMS syndrome is crucial to a bet-
ter prognosis.

Supportive care is of great benefits for POEMS 
syndrome, which includes administration of 
diuretics for extravascular volume overload and 
hormone replacement therapy with thyroxine  
or prednisone. However, treatment of diffuse 

Table 1. Summary of previously published case reports of cerebrovascular event in patients with 
POEMS syndrome
Sex Age Cerebrovascular event Extra-cerebrovascular event Reference
M 49 Left frontal parietal and occipital area infarction None [9]

M 46 Right parietal occipital area infarction None [9]

F 54 Recurrent stroke None [10]

M 61 Recurrent stroke None [11]

M 41 Right frontal parietal infarction Occlusion of superior mesenteric and left renal arteries [12]

F 53 Amaurosis Stenosis of left subclavian and superior mesenteric arteries [13]

F 63 Amaurosis Pulmonary embolism [14]

F 42 Large right MCA stroke None [15]

M 42 Left ACA/MCA and MCA/PCA watershed area infarction None [16]

F 48 Bilateral PCA territory infarction Gangrene of left foot [16]

F 52 Left MCA/PCA watershed area infarction None [16]

M 49 Left subcortical infarct; bilateral stenosis of first segment 
of MCA

None [4]

F 50 Bilateral BG infarction; bilateral stenosis of first segment 
of MCA

None [4]

M 59 Recurrent stroke Myocardial infarction, foot gangrene [17]

F 32 Recurrent stroke None [18]
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plasma cell infiltrates is irreplaceable. Auto- 
logous peripheral blood stem cell transplanta-
tion (PBSCT) is the first-line treatment for 
patients younger than 65 years old with normal 
organ function, while melphalan/dexametha-
sone (MDex) or lenalidomide/dexamethasone 
(LDex) therapy is a better option for older 
patients with severe organ dysfunction [3, 8]. 
Our patient was in such a severe condition that 
autologous PBSCT was not feasible. Thus, LDex 
therapy was chosen. Unfortunately, our patient 
quit further treatment due to economic rea-
sons, and rendered it impossible to obtain fol-
low-up data.

Conclusion

POEMS syndrome co-existed with Castleman 
disease is rarely seen. In this report, we 
describe a patient diagnosed with this syn-
drome, who also developed multiple cerebral 
infarctions. The final diagnosis was made with 
the help of pathological findings of Castle- 
man disease. Unfortunately, the intrinsic links 
between POEMS syndrome and cerebral infarc-
tion is currently unknown. We believe that it is 
an intriguing area for further investigation.
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