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Abstract

Primary solitary amyloidoma of the spine is an extremely rare form
of localized deposits of amyloid on bone tissue and has a predi-
lection for the thoracic region. It arises within the bone marrow of
the vertebral body, causing pain and neurologic symptoms due to
bone destruction with fracture and collapse, visible on imagiologic
studies as osteolytic lesions usually associated with adjacent soft
tissue masses. The duration of symptomatology can be of several
years before diagnosis, although clinical deterioration may be rapid
and severe, with acute neurologic compression, radiculopathy,
myelopathy and paraplegia, leading to the necessity of emergency
surgery. The prognosis after total excision and spinal stabilization
is generally excellent, as patients with solitary amyloidoma have
no known risk of development of multiple myeloma or systemic
amyloidosis. The authors report the case of a patient with solitary
amyloidoma of the lumbar spine who unfortunately had a dismal
outcome, due to acute nosocomial pneumonia and sepsis by
Acinetobacter baumanii and extended-spectrum B-lactamase
Escherichia coli occurring after open spinal biopsy.
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Resumo
0 amiloidoma solitario primério da coluna vertebral é uma forma
extremamente rara de amiloidose localizada do esqueleto 6sseo,
predominando 0s casos de envolvimento da coluna dorsal. O
processo inicia-se ao nivel da medula dssea do corpo vertebral,
causando dor e sintomas neuroldgicos, resultantes de destruicdo
dssea, fractura e colapso vertebral, visivel nos exames imagiologi-
cos como lesoes liticas, frequentemente com extens&o as partes
moles adjacentes. A duracéo dos sintomas antes do diagndstico é
muitas vezes longa, mas a deterioracdo pode ser rapida e grave,
por compressao neuroldgica aguda, radiculopatia, mielopatia e
paraplegia, determinando por vezes a necessidade de cirurgia de
emergéncia para aliviar a compressao neuroldgica. O progndstico
apds a excisao total aa lesao e estabilizagéo operatoria da coluna
6 em geral excelente, uma vez que o amiloidoma localizado
nao tem risco evolutivo de mieloma multiplo ou de amiloidose
sistémica. Os autores descrevem o caso de um doente com
amiloidoma solitario da coluna lombar, que infelizmente faleceu
pouco tempo apds bidpsia cirdrgica da lesdo do corpo vertebral,
devido a pneumonia aguaa nosocomial e Sepsis por Acinetobacter
baumanii e Escherichia coli produtora de B-lactamase.

Palavras chave: amiloidoma primario, coluna lombar, ami-
loidose.

Introduction

Amyloidosis is a group of disorders due to the depo-
sition of insoluble fibrillary protein, nearly always
in the extravascular space of organs and tissues.
There are multiple clinical and biochemical distinct
forms of amyloid that are classified according to the
biochemical nature of the fibril-forming protein.
The biochemical type of deposit may influence the
geographic pattern of amyloid deposition.!

The two most common forms of amyloidosis
are AA amyloid, which is primarily associated with
the secondary amyloidosis of such chronic diseases
as chronic osteomyelitis, rheumatoid arthritis and
Hodgkin’s disease, and AL amyloid which is associ-
ated with primary amyloidosis, multiple myeloma
and macroglobulinemia.> Subjects under chronic
dialysis due to chronic renal failure are at great risk
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for amyloid bone tumors due to the deposit of {,-
microglobulin in the skeleton, which usually causes
large destructive lesions leading to fractures.” The
etiology and pathogenesis of amyloidosis is unclear,
however, amyloid deposits cause tissue destruction by
progressive intercellular accumulation and pressure
atrophy of adjacent cells.!

Isolated primary amyloidoma is a nodular mass
of amyloid with no evidence of systemic amyloidosis
or myeloproliferative disease, and that can occur in
the bone, skin and soft tissues, larynx, lymph nodes,
urinary bladder, eye, tongue, along the gastrointes-
tinal tract, brain, peripheral nerves, heart, salivary
glands, thyroid.* A likely pathogenic hypothesis
is that amyloidoma could be the manifestation of
the local production of immunoglobulin associated
with formation of amyloid substance at the level of a
“burnt-out” immunocytoma tumor.’

Primary amyloidoma of the spine is very rare
and has a predilection for the thoracic region. The
tumor-like appearance and behavior of these lesions
make it difficult to diagnose on imaging studies. It
is important to know that diagnosis requires a high
index of suspicion and, ultimately adequate tis-
sue biopsy for histopathologic diagnostic studies.
After correct diagnosis by histopathology, surgical
treatment obtains excellent results.® Very rarely it is
possible to find a monoclonal gammopathy of light
chain K on the urine immunoelectrophoresis without
myeloma and no monoclonal immunoglobulin chain
in the blood.” Primary idiopathic amyloidoma of the
spine originates from local production of light chain
immunoglobulins.® It causes functional compromise,
pain, and deformity that is responsive to neurological
decompression and spinal fusion.

To our knowledge the most recent publications
on spinal amyloidoma report the occurrence of only
twenty one cases of primary amyloidoma of the spine,’
only one being a case of primary lumbar vertebral
body amyloidoma'®. The authors present such a case,
diagnosed by open bone biopsy. Unfortunately the
patient died after a second open bone biopsy due to
nosocomial pneumonia with sepsis due to Acineto-
bacter baumanii and extended-spectrum B-lactamase
Escherichia coli.

Case Report

On January 16 2007, a 76-year-old white man was
admitted to our Unit complaining of four months of
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permanent lumbar pain of increasing intensity, with-
out irradiation, but with worsening on standing and
leading the patient to stay in bed most of the time.
The pain was associated with nocturnal sudoresis and
weight loss of seven kg (83 to 76 kg), but the patient
denied fever anytime. He referred on questioning to
have slight paresthesia on the anteroexternal area of
the right thigh. Therapy with parenteral analgesics,
muscle relaxants and vitamin B12 were without effect.
He denied any other symptoms. Smoking habits of
174 pack-years were stopped 20 years ago and there
were no consumption of alcoholic beverages and of
unpasteurized milk. He had no personnel and no
family antecedents of tuberculosis and malignancy.
He had a history of hypertension and gout, polyar-
ticular osteoarthrosis, and referred benign ulcers of
the stomach and duodenum successfully treated 10
years ago. On a spinal CT scan dated November 30
2006 performed outside our Hospital, it was detected
a lytic lesion of the body and right pedicle of the
first lumbar vertebra (L1) extending to the anterola-
teral epidural space and right foramen and slightly
compressing the thecal sac and the right L1 root. At
physical examination the patient had a good general
health state appearance, he had no fever, blood pres-
sure was 290/91 mmHg and heart rate 106 bpm. No
signs of anemia were present. He had intense pain at
lumbar region during mobilization and also during
digital pressure at the level of the upper lumbar spinal
area. Right lateral decubitus was more painful than
supinus position. Thoracic and abdominal semiology
were normal and he had no peripheral edemas. Rectal
touch detected an apparently benign prostatic hyper-
trophy. Neurologic examination revealed normal
fundoscopical eye examination and no abnormalities
of sensibility tests, osteotendinous reflexes and mus-
cular strength and tonus. Babinsky sign and Lasegue
maneuvre were both negative.

Blood LAB tests revealed: Hb 13.7 g/dL; leukocytes
5.200/mm* (78.4% N, 13.4% L, 7.8% M, 0.3% E);
platelets 29.6x10%L; PCR 13.5 mg/dL (N < 1.00); ESR
79 mm (1st hour); electrophoresis without mono-
clonal peak but with slightly low gammaglobulin
0.5 g/dL (N 0.7-1.7), normal IgG and IgM and low
IgA 46.70 mg/dL (N 88-410), normal immunoelec-
tropheresis, B,-microglobulin 4.40 mg/L (N < 2.00)
All other blood tests were normal, including I.N.R.,
APTT, fibrinogen, glucose, urea, creatinine, calcium,
phosphorus, ionogram, AST and ALT, cholesterol and



triglycerides, iron, transferrin, ferritin and folic acid,
free T, and TSH. VDRL and serology of HBV, HCV
and HIV were negative. Several tumor markers had
normal values (CEA, PSA, CA 19.9, CA 125, o-FP).
Twenty four hours proteinuria was 770.5 mg (N
42-225) and urine immunoelectropheresis revealed
a small monoclonal peak of light-chain K of 22.79
g/L. Three serial hemocultures for Brucella spp were
negative as well as Huddleson reaction. Aseptic urine
culture was positive for infection with Enterococcus
faecalis sensible to ampicillin, nitrofurantoin and
norfloxacin. Tuberculin Mantoux test was negative.
Electrocardiogram, transthoracic B-mode echocardi-
ography and thoracic X-ray were normal, as well as
radiography of skull, pelvis and extremities. Thyroid
ultrasonography revealed a multinodular colloidal
goiter. Upper digestive endoscopy diagnosed chronic
atrophic antral gastritis with positive H. pylori biopsy
and colonoscopy showed only uncomplicated left di-
verticulosis. Thoracic and abdominal CT scans didn’t
show evidence of neoplasia. Endorectal ultrasonogra-
phy was negative for prostatic neoplasia. Myelogram
revealed normal appearance of all blood series with
2% of plasmocytes without abnormal aspects, and
normal cellular immunophenotype of medullar blood.
CT scans of cervical, thoracic and lumbar spine did
not show any other bone lesion, only confirming
the already known L1 lytic lesion affecting around
two-thirds of the vertebral body involving the right
pedicle, transverse process, and intracanalar exten-
sion with tissue density in the anterior epidural space,
compressing the antero-lateral aspect of the thecal sac,
with extension to the L1-L2 right vertebral foramen.
It also obliterated the right para-vertebral fat plane,
involving the homolateral psoas muscle (Figs. 1 A,
B, C, D). A first open biopsy of L1 vertebral body
showed accentuated hypocellularity, with rare foreign
body giant cells and scattered infiltration of small
lymphocytes and plasmocytes,  dispersed among
abundant flocculent material that suggested to be
amyloid (Figs. 2 A, B), but that was not confirmed in
Congo red staining. Immunocytochemistry study of
the biopsy was also negative. Stains for fungi, bacteria
and acid-fast bacilli were negative. Congo red stain of
subcutaneous abdominal fat was negative too. In the
meantime the patient was treated with amlodipine,
pantoprazole, norfloxacin and with dexametasone
and tramadol for the intense lumbar pain. It was
decided to do more extensive open bone biopsy of

CT Scan of the spine: A - Coronal reformatted view: lytic lesion of
the L1 vertebral body, with extension of the neoplastic process to
the right psoas muscle; B - Sagital reformatted view: lytic lesion
of the L1 vertebral body with extension to anterior epidural
space; C/D - Axial views: lytic lesion of L1 vertebral body and

right inferior articular process, with extension of the process to
the spinal canal and paravertebral space, and involvement of the
right psoas muscle.

L1 under general anesthesia, together with posterior
spinal fusion of D11 to L3 vertebrae. The Congo red
staining on that time diagnosed the flocculent mate-
rial as amyloid substance by its characteristic apple-
green birefringence on polarized light microscopy
(Fig. 3 A). Immunohistochemistry of bone biopsy
demonstrated the presence of monoclonal light-chain
K (Fig. 3 B). Unfortunately soon after surgery in the
Orthopaedic Unit the patient contracted severe no-
socomial sepsis due to pneumonia and bacteraemia
by Acinetobacter baumanii only sensible to gentamicin
and extended-spectrum B-lactamase Escherichia coli
sensible to gentamicin, meropenem and piperacillin/
tazobactam, that was impossible to control. Despite
therapy with tazobactam and gentamicin, the patient
dying on the 7™ day postoperative. Necropsy was not
authorized by the family of the patient.

Discussion

Amyloidosis is so named because of its colour after
staining with iodine and sulfuric acid. Light micros-
copy amyloid deposits stains eosinophilic to cyano-
philic on Papanicolaou stain and deep blue with focal
metachromasia on May-Grunwald-Giemsa stain. It
appears as an irregular amorphous homogenous floc-
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Biopsy of vertebral body of L1: A - HE 5x10: amorphous hyaline eosinophilic tissue sprinkled with sparse vascular structures, lymphocytes

and plasmocytes; B - HE 10x10: abundant hypocellular amorphous hyaline tissue with a vessel with inspissated wall due to amyloid deposi-
tion;

FIG. 2

culent hyaline extracellular substance, occasionally
accompanied by a few plasma cells and foreign body
giant cells, in absence of granulation tissue. Examina-
tion under polarized light after Congo red staining
shows a characteristic apple-green birefringence of
amyloid material, which makes possible its differen-
tiation from other hyaline deposits, such as collagen.
Immunocytochemical demonstration of monoclonal
light chains in plasma cells and electron microscopy
is specific. On electron microscopic examination,
amyloid deposits are composed of rigid 7.5-10-mm
non-branching fibrils, arranged in crossed B-pleated
sheets, which are responsible for the characteristic
polarized birefringence.!!

Primary localized amyloid deposits in bone are
unusual and any bone may be involved. Skeletal amy-
loid deposits often have an associated soft tissue mass
that may contain variable amounts of calcification.
The lesions grow slowly and can produce significant
local destruction of bone and soft tissue.'>

Spinal amyloidosis can occur due to two differ-
ent situations. First the generalized amyloidosis in
which the spine is involved in a patient presenting a
predisposing disease causing AL or AA amyloidosis,
and secondly the localized amyloid deposit — primary
amyloidoma, which is much more rare."

Primary amyloidoma of the spine usually arises
from within the bone marrow of the vertebral body
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without involving the disc space.'*'>!'* Most of the
cases were described in the thoracic region and rarely
in the cervical spine.”'"'®! To our knowledge only
one case of isolated primary amlyloidoma of lumbar
vertebral body was published until now.'” The case
referred by Chang® report to a case of involvement of
both thoracic and lumbar spine by amyloidoma, and
we don’t know about the posterior evolution of that
case. Other reported cases of symptomatology referred
to lumbar spine were amyloidomas not involving
the vertebra, but due to localization on the epidural
space’ or on the lumbosacral root and plexus.**

The patients with amyloidoma of the vertebra
become symptomatic with pain and neurologic
deficits involving a single level.”® The duration of
the symptoms may be extremely long (up to 6 years)
but clinical deterioration may be rapid and severe,
with acute neurologic cord compression leading to
acute radiculopathy and myelopathy with paraple-
gia. In these cases emergency surgery is mandatory
for prompt decompression and stabilization of the
spine.**»

Focal deposition of amyloid at the level of a
vertebra usually causes bone destruction. Common
radiological findings of spinal amyloidosis lesions
are vertebral body fractures and collapse, osteopenia,
osteonecrosis and lytic lesions. Radiologically, the dif-
ferential diagnosis of an osteolytic lesion of a vertebra



A - Congo red stain 10x10: apple-green birefringence on polarized light microscopy, compatible with amyloid substance.

B — Immunohistochemistry of bone biopsy. Inmunoperoxidasex250: showing the presence of monoclonal light-chain K in bone tissue and in
the wall of a bone vessel.

FIG. 3

with an adjacent soft tissue mass and gadolinium-en-
hancement on MRI is diverse and includes metastasis
of tumors, multiple myeloma, primary bone tumors,
and inflammatory processes.*

Despite its rarity and nonspecific radiological find-
ings, primary spinal amyloidoma should be included
in the differential diagnosis of an osteolytic and cal-
cified mass of the spine.?® Areas of calcification and
paraspinal extension may be seen. The calcification
seen within the soft tissue is due to the binding of
large amount of divalent sodium and calcium bound
proteins to the anionic amyloid fibrils. On CT scan the
lesion is seen as a wide area of central lucency with a
rim of cortical bone, the so called “bulby appearance”,
contrast-enhancing following contrast administra-
tion. Reported MRI features of amyloidoma include a
heterogenous mass with areas of low-to-intermediate
signal on T1-weighted images, intermediate-to-high
signal on T2-weighted images, and variable enhance-
ment on contrast-enhanced T1-weighted images.'* A
densely calcified mass is an unusual appearance of
primary bone amyloidoma because the lesions are
generally lytic. Avid uptake of bone radiotracers is
common, due to the fact that amyloid deposits form
ectopic ossification and calcification.'®

Preoperative diagnosis of isolated primary amyloid
tumor of bone can be rewarding because the prognosis
is excellent. There are no clinical or roentgenographic

criteria that can establish the diagnosis. Spinal amy-
loidoma can be diagnosed preoperatively by open
biopsy or by fine-needle aspiration.'' But even with
“optimal” biopsy material of open biopsy, it is usu-
ally impossible to assess the neoplastic nature of the
plasma cells without the use of immunochemistry or
gene-rearrangement studies to prove their clonality.

There is no benefit with melphalan and prednisolo-
ne therapy. Since the lesions are relatively acellular
the role of radiotherapy is questionable and surgery
is the sole mode of treatment.

After surgery most of the patients had improved
neurological function if they had not irreversible neu-
rological lesions. Emergent one-stage surgery com-
bining radical excision of amyloidoma encasing the
spinal cord with spinal stabilization is the procedure
of choice in most cases, and can cure patients, even
those with severe acute myelopathy, because primary
amyloidoma of the vertebra occurs at only a single
segment.”* Recurrence after total excision has not
been reported to date, so there is no need to adjunc-
tive therapy. Patients with solitary amyloidoma have
no known risk of development of multiple myeloma
and do not have an increased mortality risk, contrast-
ing with many patients with solitary plasmocytoma
of the bone.® However, as Pambucian®” advises it is
a good practice to follow-up these patients, because
there is the possibility that some patients, even not
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intentionally, could be incompletely evaluated, and
they present later on with myeloma or generalized
amyloidosis.

As some patients need urgent decompression and
stabilization surgery, sometimes it will be necessary
to complete the studies for diagnostic exclusion of
myeloma or systemic amyloidosis only after the sur-
gical intervention.

Our patient had unfortunately a dismal outcome.
Due to technical reasons resulting in negative result
of the first Congo red staining, the patient was sub-
mitted to a second open bone biopsy, after which the
patient contracted serious nosocomial pneumonia
with sepsis and death despite emergent treatment in
Intensive Care Unit. The final diagnosis was obtained
only after the death of the patient. Notwithstanding
the authors think very useful to publish this case, due
to the rarity of the situation and the great interest to
offer the possibility to other medical doctors to be
more useful to eventual future patients, as this is an
eminently curable disease. W
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