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Improvement in the Symptoms and VEGF Levels after
Resection of an Extrame Dullary Spinal Tumor and
Additional Chemotherapy in a Patient with Multiple

Myeloma Complicated with POEMS Syndrome
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Abstract:

We herein report a case of multiple myeloma and polyneuropathy, organomegaly, endocrinopathy, myeloma
protein, and skin changes (POEMS) syndrome. The patient experienced exacerbated gait disturbance due to
weakness and numbness in the lower limbs. Thoracic magnetic resonance imaging revealed an extramedullary
tumor with spinal compression that required surgical resection. Plasmacytoma was diagnosed based on a bi-
opsy. Radiation, betamethasone, and chemotherapy were therefore administered. Surgical removal of extrame-
dullary tumors improved his symptoms, motor conduction velocity, and amplitude of the muscle action po-
tential in the peroneal and tibial nerves, as shown by the nerve conduction study. Surgery also decreased the
serum vascular endothelial growth factor levels. The patient required additional chemotherapy due to multiple
myeloma and showed better outcomes nine months after discharge. The benefits of some treatments remain
controversial due to the small number of patients. However, our findings reveal that an early diagnosis and

comprehensive treatment may result in better outcomes in such patients.
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Introduction

Patients with polyneuropathy, organomegaly, endocrinopa-
thy, myeloma protein, and skin changes (POEMS) syndrome
characteristically present with a monoclonal plasma cell dis-
order, peripheral neuropathy, and one or more of the follow-
ing symptoms: osteosclerotic myeloma, increased levels of
serum vascular endothelial growth factor (VEGF), or-
ganomegaly, endocrinopathy, edema, typical skin changes,
and papilledema (1). POEMS syndrome is not commonly
associated with any specific cancer (1). Multiple myeloma
(MM) is characterized by the neoplastic proliferation of
plasma cells with monoclonal immunoglobulins and oste-

olytic bone lesions (2). POEMS syndrome, MM, and plas-
macytoma are rarely present simultaneously.

We herein report a patient with POEMS syndrome com-
plicating MM whose outcome improved after multiple treat-
ments.

Case Report

This study was approved by the ethics committee of the
Juntendo University School of Medicine.

A 51-year-old man with a history of cholelithiasis devel-
oped edema in both legs. Seven months later, he developed
a low-grade fever and numbness in his legs, which pro-
gressed to muscle weakness. He was admitted to a hospital
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Table 1. Results of Nerve Conduction Study before and after Treatment.
Nerve Site Limitof 4 2 Dayd8 Day271
normal values

Median N. (right) Wrist-elbow MCV >48m/s 50.7 443 52.6
Amp >5mV 3.39 9.42 3.73

DL <4.5ms 4.14 4.14 3.9
FWL <31.4ms 335 24.4 26.2

Ulnar N. (right) Wrist-below groove  MCV >46 m/s 51.9 47.0 57.5
Amp >4.7TmV 4.89 6.48 6.16
DL <3.6ms 6.57 7.35 2.97
FWL <31.7ms 31.3 30.9 30.6

Peroneal N. (left)  Ankle-head of fibula MCV >37.1m/s 35.6 31.5 40
Amp >0.7mV 0.93 1.4 2.68

DL <6.2ms 4.55 5.85 38
FWL <55.3ms 75.8 68.1 55.2
Tibial N. (left) Ankle-popliteal MCV >36m/s 36.4 33 39.8
Amp >5.6mV 4.15 2.63 8.24

DL <5.9ms 6.15 5.85 4.5
FWL <56.8ms 74.5 68.7 56.6

N.: nerve, MCV: motor conduction velocity, Amp: amplitude of the muscle action potential on wrist or ankle stim-

ulation, DL: distal latency, FWL: F wave minimum latency on wrist or ankle stimulation, R: right, L: left, NA: not

assessed

nine months after the onset of the edema.

On admission, he had mild distension of the abdomen,
pitting edema of his legs, and dark-red pigmentation
throughout the body, including his face. He had severe gait
disturbance due to proximal muscle weakness in his legs
and upper arms. Manual muscle testing indicated a score of
3/3 (right/left) of the iliopsoas and 3/3 of the quadriceps.
Other muscles showed no weakness in the manual muscle
test. His deep tendon reflexes in the upper and lower limbs
decreased bilaterally, without the appearance of pathological
reflexes. He had severe pain in both shoulders, a subjective
feeling of warmth, a lack of deep sensation in the T6-S1
dermatomes, and a reduced sense of touch in the L4-S1 der-
matomes. He reported that he was constipated and experi-
enced frequent micturition.

Blood biochemistry revealed elevated levels of serum
VEGF (3,350 pg/mL, mean: 220, range: 62-707 pg/mL) and
high levels of a monoclonal immunoglobulin G lambda-type
protein. He had normal serum calcium (9.5 mg/dL, normal:
8.8-10.6 mg/dL), low serum albumin (2.3 g/dL, normal: 4.0-
5.2 g/dL), and elevated beta-2 microglobulin (3.4 mg/L, nor-
mal: 0.8-2.4 mg/dL) levels. An examination of his cerebro-
spinal fluid revealed an elevated protein level (1,191 mg/dL)
and 6 mononuclear cells/mL. A nerve conduction study on
day 2 revealed a low-amplitude signal in the right median
nerve and decreased conduction velocities of both peroneal
and tibial nerves (Table 1).

Abdominal computed tomography (CT) revealed hepa-
tomegaly (Fig. 1A). Thoracic CT of the bone showed oste-
olysis at the T2-T4 level (Fig. 1B) and multiple osteoscle-
rotic nodules in the thoracic vertebrae (Fig. 1C). Magnetic
resonance imaging of the thoracic spine showed a solid ex-

tramedullary tumor at the T2-T4 level (Fig. 1D) that sur-
rounded the spinal canal and was compressing the spinal pa-
renchyma (Fig. 1E). Positron emission tomography-CT
showed no metastases to other organs (Fig. 1F). These find-
ings met the diagnostic criteria of POEMS syndrome (1).

The tumor and vertebral arch were resected on Day 4 to
relieve the spinal compression. Histological findings re-
vealed the tumor to be a plasmacytoma positive for lambda
protein on staining (Fig. 2). His symptoms improved after
the surgery, and he was able to walk with a cane. His shoul-
der pain and edema in the lower legs also improved, but the
numbness and loss of sensation persisted. His serum level of
VEGF decreased from 3,350 pg/mL to 558 pg/mL (Fig. 3).
A follow-up nerve conduction study showed an improve-
ment in the amplitude of the right median nerve (Table 1).
Bone marrow aspiration and a biopsy conducted on day 23
were normal. We diagnosed our patient with MM based on
the extramedullary plasmacytoma and multiple osteolysis,
according to the standard criteria (3). His MM was catego-
rized as stage 2 according to the international staging sys-
tem and stage 3 according to the Durie-Salmon staging sys-
tem (2). These findings confirmed the diagnosis of MM ac-
companied by POEMS syndrome.

Our patient did not have evidence of metastases to other
organs or disseminated bone marrow involvement. We
treated him with radiation therapy (total 24 Gy) and oral be-
tamethasone (starting at 3 mg and decreasing by 1 mg every
3 days) to relieve the spinal compression. He was dis-
charged from the hospital on day 52. His modified Rankin
Scale on discharge had decreased from 5 to 2 (Fig. 3). We
administered additional treatment with bortezomib, lenalido-
mide, and dexamethasone after discharge. Nine months after
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Figure 1. Imaging, pathological findings, and a schematic illustration of the prognosis during the
admission of the patient. (A) Abdominal computed tomography (CT) showing hepatomegaly (white
arrow). (B) Thoracic vertebral CT (axial view) showing osteolysis in the thoracic vertebrae T2-T4. (C)
Thoracic vertebral CT (coronal view) showing multiple osteosclerotic nodules in the thoracic verte-
brae. (D) Magnetic resonance imaging (MRI) of the spine (sagittal view) showing an extramedullary
tumor at T2-T4. (E) MRI of the spine (axial view) showed that it was surrounded by the tumor (white
arrow), and (F) positron emission tomography-CT did not show any metastases in other organs.

Figure 2. Histology of the excised tumor. (A) Hematoxylin and Eosin staining section showing neo-
plastic proliferation of atypical plasmacytes, consistent with a plasmacytoma. (B) Immuno-stained
section strongly positive for lambda light chains. (C) Immuno-stained section weakly positive for
kappa light chains. The length of each bar is 100 pm.
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Figure 3. A schematic illustration of the clinical course of our patient. The bar graph shows the
vascular endothelial growth factor levels on Days 1 and 26. The Modified Rankin Scale shows the
favorable outcome after comprehensive treatment including surgery, radiation, and steroid therapy.

the onset of the disease, he was able to walk unaided and
had no weakness or sensory disturbance in his limbs. Ac-
cording to the response criteria definition, he exhibited a
very good partial response (4). Our follow-up nerve conduc-
tion study indicated the improvements of motor conduction
velocity and amplitude of the muscle action potential in the
peroneal and tibial nerves. Those of the median and ulnar
nerves showed no changes at days 48 or 217 (Table 1).

Discussion

Our patient had an extramedullary solid tumor which was
pathologically diagnosed to be plasmacytoma in the spine,
multiple osteolytic lesions, and symptoms related to POEMS
syndrome, such as osteosclerosis, hepatomegaly, polyneuro-
pathy, skin lesion, and secretion of M protein. Furthermore,
this case was complicated with lesions of both osteolysis
and osteosclerosis. Thus, our patient met the standard crite-
ria for both MM and POEMS syndrome. There are four
types of bone lesions in MM: solitary lesions (plasmacy-
toma), diffuse skeletal lesions (myelomatosis), diffuse skele-
tal osteopenia, and osteosclerotic myeloma (5). Osteosclero-
sis is commonly seen in patients with POEMS syn-
drome (1). Some patients with POEMS syndrome have a
complex form of osteolysis and osteosclerosis, with a preva-
lence of 31-59% (6). We therefore considered our patient to
have MM complicated by POEMS syndrome.

To date, multiple cases of POEMS syndrome associated
with plasmacytoma have been reported (1). Approximately
11% to 24% of patients with MM have complications of
spinal cord compression (7). Such patients characteristically
present with back pain, radicular pain, sensory-motor distur-
bances, and bladder and rectal disturbances (7). We com-

pared four cases of MM complicated by POEMS syndrome
reported previously (Table 2) (8-11). Including our case, all
five reported cases had a middle-aged onset, gait distur-
bance, and numbness in the lower limbs at the onset. Symp-
toms related to POEMS syndrome and findings of plasmacy-
toma in the bone marrow aspirate were also observed in
these cases. Three of the five patients were pathologically
diagnosed with plasmacytoma, and three of the five patients
had a solid tumor in the thoracic spine. In our patient, only
surgical resection was performed for the tumor, with a de-
crease in the VEGF level being noted after surgery. In two
previous cases with thoracic tumors, surgical intervention
could not be performed due to metastasis or severe coagulo-
pathy (8, 10). For cases of solitary and localized thoracic
plasmacytoma, early surgical resection may be effective.

Spinal cord compression may be due to extension of the
extramedullary tumor, as observed in our patient. Our case
showed improvement in his gait ability after the operation.
A nerve conduction study showed relatively mild findings of
demyelination in the lower limbs compared to previous re-
ports of 38 patients with POEMS syndrome (12). Thus, the
gait disturbance in our patient is thought to have been due
to myelopathy. These findings suggested there is some bene-
fit to early intervention with tumor resection. Regarding
bone lesions, osteosclerotic lesions were observed as multi-
ple nodules with a size of a few millimeters. Nearly 30% of
osteosclerotic lesions are not identifiable on roentgenogra-
phy (13). Thus, it may be useful to evaluate the lesions us-
ing two methods: roentgenography and CT with bone win-
dow settings.

Regarding treatment, patients with MM can be treated
with palliative chemotherapy or prednisone (3). Patients with
POEMS syndrome may respond to radiotherapy, melphalan-
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Table 2. Cases of Multiple Myeloma Complicated by POEMS Syndrome.

Reference Our case 8 9 10 11
Sex / Age at onset Man /51 Man/ 51 Woman / 42 Man /52 Man /72
Country Japan US Japan India Greece

Numbness in the
lower limbs and
gait disturbance

Numbness in the
lower limbs and
gait disturbance

Initial symptoms

Multiple neuropathy Yes Yes
Organ enlargement Yes Yes
Endocrine disorders Yes Yes
M protein Yes Yes
Skin disorders Yes No
Osteosclerotic lesions Yes Yes
Osteolytic lesions Yes Yes

Location of tumor Thoracic spine Thoracic spine

Bone marrow aspirate Normal Immature plasma
cells increase

Pathological diagnosis Plasmacyoma Unknown

Treatment Operation and Plasmapheresis

radiation

Activity of daily living Ameliorated No improvement

(follow-up days) (nine months)

VEGF (pg/mL) 3,350 Unmeasured

(before treatment)

(mean 220, 62-707)

VEGF (pg/mL) 558 Unmeasured

(after treatment)

and gait distrubance

massive plasma cell

Weakness in the
lower limbs

Numbness in the
lower extremities

Fatigue, muscle
weakness, skin
changes, and dyspnea

Yes Yes Yes
Yes Yes Yes
No No No
Yes Yes Yes
No No Yes
No No No
No Yes No
No Thoracic spine No

Hypercellular with  Diffuse neoplastic
plasma cell

Slighlty increased
plasma cells

proliferation proliferation
Plasma cell Plasmacytoma No
myeloma
Epoprostenol Chemotherapy Cyclophosphamide,
sodium, sildenafil  and prednisolone corticosteroides,
citrate and bosentan lenalidomide
hydrate for
Pulmonary
hypertension
Death Death Improved (one year)
Unmeasured Unmeasured Unmeasured
Unmeasured Unmeasured Unmeasured

VEGEF: vascular endothelial growth factor

dexamethasone, corticosteroids, or hematopoietic cell trans-
plantation (1). Our patient had an improved outcome after
receiving multiple treatments, including tumor resection.
Surgery alone was able to improve the symptoms and led to
a decrease in the VEGF level. The VEGF levels were gener-
ally not assessed in the previous reports (Table 2). Our case
first showed a decrease in the VEGF level after the opera-
tion. Therefore, monitoring the VEGF levels may aid in the
evaluation of the effectiveness of the treatment. The VEGF
levels may reflect the clinical severity.

In addition, our follow-up nerve conduction study indi-
cated partial improvements in the peroneal and tibial nerves.
The treatments seemingly affected the peripheral nerves as
well. However, three of four previous cases showed no im-
provement or death even after multiple treatments. Patients >
51 years old with myeloma reportedly showed a signifi-
cantly shorter survival than those <50 years old among
10,549 patients (14). Of note, the 10-year survival rate was
19% after conventional therapy (14). Thus, our patient will
require further follow-up along with comprehensive treat-
ments.

In conclusion, our findings suggest that an early diagnosis
and comprehensive treatment may result in a better outcome
in such patients.
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