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Differential Diagnosis Differential Diagnosis 
of Vertebral Collapseof Vertebral Collapse

Osteoporotic  Osteoporotic  vs.vs. MetastaticMetastaticOsteoporotic  Osteoporotic  vs.vs. MetastaticMetastatic



65y.o. Female. Osteoporotic Vertebral Collapse of T 12.65y.o. Female. Osteoporotic Vertebral Collapse of T 12.65y.o. Female. Osteoporotic Vertebral Collapse of T 12.65y.o. Female. Osteoporotic Vertebral Collapse of T 12.
At 3 mos. after tumble, she had neurological sympto ms.At 3 mos. after tumble, she had neurological sympto ms.

MLG MRI(T1WI) MRI(T2WI)MLG MRI(T1WI) MRI(T2WI)



Case 2: Histological Findings w/ OsteoporosisCase 2: Histological Findings w/ OsteoporosisCase 2: Histological Findings w/ OsteoporosisCase 2: Histological Findings w/ Osteoporosis

a:x10, Frontal section of the collapsed body.                                 
Intravertebral cleft and large large necrotic bone.                         Intravertebral cleft and large large necrotic bone.                         
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Case: 70y.o. Case: 70y.o. F. F. Osteoporotic Vertebral Collapse of T12.Osteoporotic Vertebral Collapse of T12.Case: 70y.o. Case: 70y.o. F. F. Osteoporotic Vertebral Collapse of T12.Osteoporotic Vertebral Collapse of T12.
At 5 At 5 mos. mos. after tumble, she had neurological symptoms.after tumble, she had neurological symptoms.

Intravertebral cleft
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Histological Findings w/ OsteoporosisHistological Findings w/ OsteoporosisHistological Findings w/ OsteoporosisHistological Findings w/ Osteoporosis

Intravertebral Cleft
Vacuum cleft



b:x25: 
The surface layer of the cleft The surface layer of the cleft 
is connective fibrous tissue.

C:x125:                            C:x125:                            
Synovium-like membrane 
covers the  surface of the covers the  surface of the 
layer of connective tissue.

PseudarthrosisPseudarthrosis



40y. M. Burst Fracture of L240y. M. Burst Fracture of L240y. M. Burst Fracture of L240y. M. Burst Fracture of L2
Neurological DeficitsNeurological Deficits

&$



Histology of burst fracture w/o osteoporosis.Histology of burst fracture w/o osteoporosis.Histology of burst fracture w/o osteoporosis.Histology of burst fracture w/o osteoporosis.

a:x10,  b:x25 Abundant new bone formationAbundant new bone formation
TrabecularTrabecular structurestructureTrabecularTrabecular structurestructure



Histological Differences Histological Differences 

w/o osteoporosis w/ osteoporosisw/o osteoporosis w/ osteoporosis



Summary of Histological Summary of Histological FindingsFindingsSummary of Histological Summary of Histological FindingsFindings
Osteoporosis vs. w/o OsteoporosisOsteoporosis vs. w/o Osteoporosis

w/w/ oow/w/ oosteoporosis steoporosis w/o osteoporosisw/o osteoporosis
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Disruption of Endplate              Disruption of Endplate              21 (84%)            21 (84%)            0 (0%)0 (0%)
Intravertebral cleft  Intravertebral cleft  10 (40%)10 (40%) 0 (0%)0 (0%)Intravertebral cleft  Intravertebral cleft  10 (40%)10 (40%) 0 (0%)0 (0%)
SynoviumSynovium--like membrane like membrane 9   (36%)  9   (36%)  0 (0%)0 (0%)
Large necrotic tissue(ctr. of body)Large necrotic tissue(ctr. of body) 13  (52%)              13  (52%)              0 (0%)0 (0%)Large necrotic tissue(ctr. of body)Large necrotic tissue(ctr. of body) 13  (52%)              13  (52%)              0 (0%)0 (0%)
New bone formation New bone formation w/o w/o New bone formation New bone formation w/o w/o 

trabecular structure                     trabecular structure                     17  (68%)                2 (29%)17  (68%)                2 (29%)
New bone formation w/New bone formation w/New bone formation w/New bone formation w/

trabecular structure                       3  (12%)               7 (100%)trabecular structure                       3  (12%)               7 (100%)
Chondral bone formation                     Chondral bone formation                     23   (92%)               2 (29%)23   (92%)               2 (29%)Chondral bone formation                     Chondral bone formation                     23   (92%)               2 (29%)23   (92%)               2 (29%)



Blood Blood Circulation of OVFsCirculation of OVFsBlood Blood Circulation of OVFsCirculation of OVFs

�� ArteryArtery � Vein�� ArteryArtery
�� SegSeg. . A. A. tapered tapered in the in the scar. scar. 

� Vein
� Still opensSegSeg. . A. A. tapered tapered in the in the scar. scar. 

�� Living bone Living bone at at posterior part of posterior part of bodybody..
� Still opens
� Risk of embolism

W/o Gd. W/ Gd.W/o Gd. W/ Gd.



57yo. M. low back pain w/o neurological deficits57yo. M. low back pain w/o neurological deficits



T1WIT1WI

T1WI T2WI

Renal cell ca. T10 Metastasis
T2WI

Renal cell ca. T10 Metastasis



59yo F. Persistent low back pain.59yo F. Persistent low back pain.
Osteoporosis?Osteoporosis?Osteoporosis?Osteoporosis?

T1WI                  T1WI                  GdGd T1WIT1WI                  T1WI                  GdGd T1WI

Gd



59 yo. F.  L3 Vertebra Plana59 yo. F.  L3 Vertebra Plana59 yo. F.  L3 Vertebra Plana59 yo. F.  L3 Vertebra Plana



Differential Diagnosis on Images Differential Diagnosis on Images Differential Diagnosis on Images Differential Diagnosis on Images 
(OVF35pts vs. Meta.34pts.)(OVF35pts vs. Meta.34pts.)

OVFs          MetastasisOVFs          MetastasisOVFs          MetastasisOVFs          Metastasis

XP & CTXP & CT
Pedicle destructionPedicle destruction 11%11% 53%53%
Intravertebral cleftIntravertebral cleft 54%54% 0%0%Intravertebral cleftIntravertebral cleft 54%54% 0%0%
Paravertebral  soft tissue Paravertebral  soft tissue 6%6% 56%56%Paravertebral  soft tissue Paravertebral  soft tissue 6%6% 56%56%
Soft tissue mass in canal    Soft tissue mass in canal    0%(bone)0%(bone) 53%53%

MRIMRIMRIMRI
T1WIT1WI lowlow lowlowT1WIT1WI lowlow lowlow
Gd. EnhanceGd. Enhance post. post. wholewhole
T2WIT2WI high or lowhigh or low highhigh

(high in cleft)(high in cleft)



72yo. F. Back pain & Motor weakness in legs72yo. F. Back pain & Motor weakness in legs72yo. F. Back pain & Motor weakness in legs72yo. F. Back pain & Motor weakness in legs
Urinary dysfunctionUrinary dysfunction

T12T12T12T12

T12T12



MRIMRI
T12

MRIMRI
T12 T12 T12

T1WI T2WI Gd Enhance



MRIMRIMRIMRI
T12 T12/L1 L�í�í�í�í

L1/2 L2 L3



CTCTCTCT
T12 T12/L1 L�í�í�í�íT12 T12/L1 L�í�í�í�í

L1/2 L2 L3



Histological FindingsHistological FindingsHistological FindingsHistological Findings

Epidural massEpidural massT12 bodyT12 body Epidural massEpidural massT12 bodyT12 body

� Fragmented bone

� Inflammation cells

� Fragmented bone
� Bone marrow� Inflammation cells � Bone marrow
� Inflammation cells

Same FindingsSame Findings


