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‣ Hipertensió arterial. 

‣ Hipertròfia de pròstata.

‣ Tractament habitual: Hidrosaluretil, Adiro

Anamnesi i Exploració física

Antecedents mèdics

‣ Dolor al genoll de ritme mecànic i caigudes freqüents.

‣ Limitació flexió del genoll. Exploració neurològica normal.

♂ 83 anys

Cas clínic



Cas clínic

Caigudes TCE





Continuaven les  caigudes !!

‣ Exploració neurològica normal.

‣ Analítica, gammagrafia òssia i Ressonància Magnètica.

Cas clínic



Cas clínic

Gammagrafia òssia: lesions osteogèniques cervicals altes, hemipelvis dreta i fèmur dret.
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Cas clínic



Cas clínic
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Cas clínic



‣ Analítica: VSG: 19;  PCR: 3,3;  Ca2+: 9,9;  Fosfatassa alcalina: 133; proteïnograma normal. 

Marcadors tumorals negatius. Resta bioquímica i hemograma normals.

‣ Tractament: risedronat  30 mg / dia x 2m  -------> desaparició del dolor cervical.

‣ Valoració neurològica:  Paràlisi supranuclear progressiva.

Cas clínic



Malatia de Paget de l’axis



Paget cervical · Epidemiologia

‣ Segona malaltia metabòlica òssia.

‣ Prevalença 3-3,7 % de la població.

‣ Disminució: prevalença, incidència, severitat.

‣ Tendènica a aparèixer a més edat: 4 anys per dècada.

‣ Augment prevalença malaltia monostòtica.



Columna 53 % 

66 % poliostòtica ( 30 -50 % amb 
afectació vèrtebres)

Pelvis 70 %
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Cervical 14 % 

Toràcica 45 %

Lumbar 58 % 
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Autor Afectació

Wycis 1944 Platibàsia + atlas

Whalley 1946 Atlas i  axis 

Ramamurthi 1956 Axis

Janetos 1966 Paget polisotòtic: tota la columna

Feldman 1969 1 axis + 5 tota la columna cervical

Brown 1971 2 casos amb afectació axis

Whinney 1985 Axis

Rosen 1988 Axis ( vèrtebra osteolítica)

Hepple S 1998 Axis

Saifuddin 2003 Axis

Tenibe 2008 Atlas i  axis ( subluxació axis)

Tessitore 2008 Axis

Sawardekar 2008 Axis

Lenehan 2010 C2-C5

Paget cervical · Distribució



Osteoclàstica

Lítica Mixta Esclerosi 

Osteoclàstica
i

Osteoblàstica

Vèrtebra fantasma Vèrtebra marfil

Paget cervical · Fisiopatologia

Vèrtebra en marc



the periosteal/endosteal surfaces at the anterior and posterior
vertebral borders leads to the “picture frame” sign [36].
Radiographs demonstrate increased density in the vertebral
periphery and a relatively lucent centre in the vertebral

body [36, 38, 39], best appreciated on lateral views and on
sagittal CT reconstructions (Fig. 6).

Progression of the sclerotic phase in the spine leads to
“ivory vertebra”, due to an increase in the density of the

Fig. 1 Diagram depicting the
osseous mechanisms involved
in vertebral body enlargement in
Paget’s disease and its effect on
the size of the marrow (dashed
arrows) and cortex (solid
arrows). A normal vertebra is
depicted in the centre of the
figure. a Periosteal apposition,
normal endosteum resulting in
thickened cortex, but with nor-
mal marrow size. b Periosteal
apposition, endosteal resorption
results in normal cortical thick-
ness and an increased marrow
size. c Periosteal apposition/
endosteal apposition results in a
thickened cortex and reduced
marrow size. d Focal periosteal
apposition results in a focal
“pumice stone”-like
enlargement

Fig. 2 Axial CT sections in
different patients showing the
various mechanisms described
in Fig. 1 and their effect on
marrow size (long white arrow)
and cortical thickness (short
white arrow). a Periosteal ap-
position, normal endosteum.
b Periosteal apposition, endos-
teal resorption. c Periosteal and
endosteal apposition. d Pumice
stone type (dashed arrow) of
focal periosteal apposition.
Similar focal periosteal apposi-
tion of the spinous process is
seen

Skeletal Radiol (2007) 36:609–626 611
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‣ Augment mida antero-poserior. No alçada.

‣ Barreja dels 4 processos.
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vertebral body, denser than the normal vertebral bodies.
There is no change in the density and size of the adjacent
intervertebral disc [40, 41]. Differential diagnoses of “ivory
vertebra” include metastases, osteosarcoma, carcinoid and
Hodgkin’s lymphoma [29, 36]. The increased size of the
vertebral body is a useful clue to the underlying diagnosis
of PD. Biopsy may be necessary in some cases when there
is no expansion (Fig. 5).

In the exceptionally rare cases of vertebrae presenting in
the lytic phase, there is marked osteopenia of the vertebra
on radiographs, giving a “ghost vertebra” appearance,
because of the almost complete involvement of the
vertebral body by the osteolytic process [42]. The lytic
phase of PD involving the axis [43] and a rare pathological
collapse of a purely lytic L5 vertebra [44] have been

previously reported. It can be difficult to differentiate the
lytic phase of PD from other causes of osteolysis and
collapse. By demonstrating the cortical thickening, trabec-
ular hypertrophy and vertebral expansion, CT confirms the
lytic phase in the vertebral components due to the higher
contrast resolution, the feasibility of “bone window”
settings and multiplanar reconstructions.

The trabecular hypertrophy and cortical thickening
caused by the osseous involvement by PD results in a
variable degree of low signal on both T1- and T2-weighted
images. In the severe cases of vertebral sclerosis (ivory
vertebra appearance) the whole vertebra demonstrates a
diffuse low signal on both T1- and T2-weighted sequences.
More commonly however, the signal characteristics are
heterogeneous on both T1- and T2-weighted sequences due

Fig. 3 Diagram showing the
periosteal and endosteal Pagetic
osseous mechanisms involving
the cortex of the spinal canal
resulting in spinal canal nar-
rowing. Normal cortical thick-
ness (orange) of the spinal canal
(white) is depicted at the top.
a Expansion of bone due to
periosteal apposition/endosteal
resorption results in a thin cor-
tical outline (solid black arrow)
of the narrowed spinal canal
(dashed arrow). b Bony expan-
sion due to periosteal apposi-
tion/endosteal apposition results
in a thickened cortical outline
(solid black arrow) of the
narrowed spinal canal (dashed
arrow)

Fig. 4 Axial CT images dem-
onstrating the mechanisms in the
posterior neural arch described
in Fig. 3 and their effect on
cortical thickness (solid arrow)
and marrow size (dashed ar-
row). a Periosteal apposition/
endosteal resorption. b Perioste-
al apposition/endosteal
apposition

612 Skeletal Radiol (2007) 36:609–626
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‣ Afectació arc neural --------> estenosi del canal.

‣ Molt poc  freqüent l’afectació isolada arc neural

Paget cervical · Fisiopatologia: arc neural



demonstrate the soft tissue mass adjacent to the vertebral
body (see Pathological complications) in communication
with the bone marrow within the vertebra [52].

Bone marrow

Paget’s disease is primarily a disorder of bone and not of
the bone marrow. Secondary bone marrow changes do,
however, occur. The marrow signal changes in established
Paget’s disease have been well described and vary with the
stage of the disease [53]. Low signal on T1-weighted
images and mild high signal on T2-weighted images
(Fig. 8) in the mixed hypervascular phase are seen. The
sclerotic phase of PD results in low signal on both T1- and
T2-weighted images in the vertebra due to increased
trabecular thickness, sclerosis and marrow fibrosis
(Fig. 10). There is fatty transformation in the latter stages

when there is high signal on both T1- and T2-weighted
images (Fig. 11). In the presence of osteolysis in pagetic
vertebrae, a fat signal within the lesion is a useful clinical
determinant between conservative management and biopsy
in cases in which malignancy is suspected radiographically
[54].

Whenever vertebral bone marrow signal changes are
seen on MRI, PD has to be considered in the differential
diagnosis because of its non-specific and varied appearance
in the bone marrow, and subtle bony alterations suggestive
of PD have to be sought. Paget’s disease can, however, also
coexist with other disorders.

When the bone marrow is not or only minimally
involved (Fig. 12) in PD, MRI will not reveal an
appreciably altered signal on either T1- or T2-weighted
images. The seemingly normal MR appearance of the
vertebra does not exclude PD, but affirms only the normal

Fig. 10 a Initial scintigraphy for back pain demonstrates isolated
increased uptake at a single vertebral level (T8). On initial inspection
sagittal b T1-weighted and c T2-weighted MR images do not show
any abnormality of the vertebral body. There is, though, some
abnormal low signal from the posterior elements (black arrow). The

diagnosis is still not clear. d However, a CT scan demonstrates the
clear posterior vertebral (black arrow) sclerotic changes consistent
with PD. Even on CT there are only minimal changes in the vertebral
body

Fig. 9 Facet involvement.
a Axial CT section demonstrates
incongruity at the facet joint
(solid white arrow) due to an
involved enlarged facet of one
vertebra articulating with an
uninvolved non-expanded adja-
cent vertebral facet. b Axial CT
section in a different patient
demonstrates advanced facet
joint arthropathy (dashed white
arrows) across two pagetic fac-
ets with complete loss of joint
space and new bone formation
contributing to spinal canal ste-
nosis. This can progress to fu-
sion across the facet joints

616 Skeletal Radiol (2007) 36:609–626

‣ Facetes articulars:  esclerosi i engruiximent.

‣ Disc: esclerosi ( afectada la nutrició).

‣ Lligaments vertebrals.

‣ Hematopoiesi extramedul·lar.

Paget cervical · Fisiopatologia:  altres elements



low non-specific signal on T1-weighted images and high
signal on T2-weighted sequences. The marrow changes due
to vertebral involvement by PD are described in detail later.

Osseous changes (posterior elements)

Neural arch involvement can be difficult to evaluate on
radiographs alone. The best modality for neural arch
assessment is CT with reconstructions.

When periosteal and endosteal apposition occur, a
markedly sclerotic cortex can be seen [5, 8]. However,
when the basic mechanisms are periosteal apposition and
endosteal absorption, CT demonstrates an enlarged marrow
space of the neural arch delineated by a thin sclerotic line
due to the periosteal apposition (Fig. 4). Both processes
result in a decrease in the spinal canal diameter.

The presumed epidural fat ossification as previously
described in Paget’s disease [45], results in the loss of the
normal MR signal of epidural fat. This is probably a
consequence of expanded Pagetic bone growth out of the
neural arch components towards the spinal canal, reducing
its size, rather than real ossification of the epidural fat. This
can be misinterpreted as epidural fat ossification on radio-
graphs and MR imaging and is best assessed on axial CT
images (Fig. 7). Sometimes, however, the fatty marrow
changes in the expanded Pagetic posterior neural arch can
be misinterpreted on MR imaging as epidural lipomatosis
(Fig. 8). CT again helps in the correct interpretation of this
situation. This emphasises the need for a combination of
imaging modalities to complement each other for accurate
interpretation.

Bone scintigraphy using 99-Technetium substrates and
SPECT can aid the diagnosis of PD, showing a typical
distribution of the disease. Scintigraphy demonstrates

increased uptake in all the affected vertebral components
[46, 47] because of its sensitivity to osteoblastic activity
and can be very useful in showing activity in the posterior
neural arch. As a whole body imaging modality, it also
provides information about the overall distribution of the
disease. Moreover, the fourth sclerotic inactive phase
described by Milgram is diagnosed essentially on a bone
scan where radiographically affected bone does not dem-
onstrate increased activity due to the metabolic inactivity of
the lesion [27]. However, increased activity on bone
scintigraphy is usually non-specific and requires compari-
son with radiographs/CT. Various patterns of uptake are
described on bone scintigraphy in PD [21, 46, 48, 49], all
of which are non-specific.

Imaging techniques such as PET and PET-CT, can
contribute to the differential diagnosis of PD from other
disorders in the spine, especially when non-specific PD
changes are incidentally discovered, and to assess disease
activity after treatment.

In general 18F-fluoride positron emission tomography
(PET) allows visualisation of the regional skeletal meta-
bolic activity on the basis of the fluoride uptake on the bone
surface when new bone formation and blood flow are
greater [50]. The advantages of PET-CT on conventional
nuclear bone scintigraphy include superior spatial resolu-
tion and more accurate quantification of bone activity. In
PD, a general increase in global skeletal blood flow,
measured by fluoride deposition, is seen associated with a
regional increased uptake in the affected bone. Increased
activity in the pagetic bone is usually recorded almost
immediately after the injection and it remains high
throughout the duration of the study. However, this finding
is not specific to pagetic bony changes, giving rise to some
false-positives. For this reason, the combination of non-

Fig. 7 a Sagittal T1-weighted
MR image demonstrates PD in
the L3 vertebral body and the
posterior neural arch. The low
T1 signal intensity mass (arrow)
replacing epidural fat can be
confused with epidural ossifica-
tion. b However, an axial CT
image confirms this to be due to
expansion of the pagetic neural
arch and not to ossification of
the epidural fat. There is preser-
vation of the intra-osseous fat as
seen on both the MR and CT
images, a useful discriminant
from malignant infiltration

614 Skeletal Radiol (2007) 36:609–626

‣ Greix epidural
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Paget cervical · clínica

‣ Asimptomàtic.

‣ Dolor.

‣ Símptomes neurològics.

‣ Cifosi.



Autor Símptomes Símptomes NRL

Wycis 1944   - si

Whalley 1946 Cervicàlgia, cifosi. si

Ramamurthi 1956 Dolor, rigidesa i cifosi. si

Janetos 1966 Assimptomàtic no

Feldman 1969 Traumatisme: vertigen, alteració marxa. si

Brown 1971 Dolor i rigidesa, cifosi. no 

Whinney 1985   - si

Rosen 1988   - -

Hepple S 1998 Fractura odontoides. -

Saifuddin 2003   - -

Tenibe 2008   - si

Tessitore 2008 Inestabilitat atlo-axoidal si

Sawardekar 2008 Fractura odontoides. -

Lenehan 2010 Cervicàlgia. -

Paget cervical · clínica



Tècnica Utilitat

Radiologia convencional Ens pot fer el diagnòstic.

TAC Visualització arc neural. Facetes. Calcificacions extraòssies.

Gammagrafia òssia Distribució malaltia. Afectació arc posterior.

Ressonància magnètica Afectació moll d’os. Afectació medul·lar. Fractura. Neoplàsia.

SPECT Millor definició espaial.

Integració de diferents tècniques.

Paget cervical · Radiologia



‣ Estenosi: 32 % 

‣ Fractura ( columna lumbar): Ull odontoides.

‣ Artropatia facetes.

‣ Espondilolisi- espondilolístesi.

‣ Afectació discal.

‣ Transformació neoplàstica.

‣ Síndrome medul·lar per robatori sanguini.

Paget cervical · complicacions



Paget cervical · Tractament

‣ Bifosfonats.

‣ Cirurgia.


