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Abstract 
 
Vertebral fractures; are highly painful, can hinder mobility, affect quality of life 
and lead to an increase in mortality rate amongst elderly populations. 
Consequences of untreated vertebral fracture are; reduced height, kyphosis, and 
chronic back pain. 
 
Vertebroplasty technique was carried out on 15 patients with a total of twenty one 
osteoporotic fractures.  Patients ages varied from 55-75 years with the series being 
predominately female (2:1) . 
 
Seven patients were treated in the sub acute period (between two to eight weeks), 
six patients (between two months and one year) following trauma. Two patients 
were done after one year following trauma.  
 
The insertion of the trocar needle was done via the intrapedicular route which was 
deemed the safest approach to avoid cement extravasation. We used 10-13 gauge 
trocar needles injecting 4-8ml of Simplex P cement into thoracic and lumbar 
fractures, filling the vertebral body. This was done under C-arm imaging in AP and 
Lateral views. 
 
The results showed an 87% improvement in pain levels immediately 
postoperatively and assessed again after two weeks. These results coincided with 
other studies done under similar conditions. 
No significant complications with this procedure intraoperatively were witnessed. 
 
With proper technique and patient selection, complications can be minimized. 
Patients who have had recent trauma, showed better results regarding pain relief 
and fracture stabilization than patients who suffered from older fractures (more 
than one year ) .  
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Figure 1.8 (A) Radiograph shows a simple compression 
fracture. The superior endplate is collapsed (black arrow), 
with most of the height loss in the anterior vertebrae and 
general sparing of the posterior wall. (B) Sagittal MRI shows 
a compression fracture with both endplate regions affected 
(white arrows).(C) Sagittal MRI shows marked collapse and 
buckling of the posterior wall (black arrow). There is mild 
encroachment on the spinal canal. In this patient there were no 
symptoms of cord compression and no contraindication to PV 
based on canal encroachment. 
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Figure 1.7 (A) Sagittal MRI (T2 weighted) demonstrates a 
localized region of high signal below the superior endplate 
(Arrow) that represents a cavity that was formed by the 
compression injury. (B) Lateral radiograph shows a gas filled 
cleft    ( black arrows) below the superior endplate. This 
finding is equivalent to the MR findings in A. Figure 1.7 (C) 
Lateral radiograph shows a markedly collapse vertebral body 
(black arrow). The patient is standing (B). the mobility of the 
vertebrae (black arrows) is demonstrated with the patient 
lying prone. This mobility is consistent with vertebral 
nonunion. Percutaneous vertebroplasty will recapture the 
height gained during the prone positioning. 
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Figure 2.1 Drawing of the thoracolumbar spine viewed from 
an oblique frontal projection. AF indicates annulus fibrosis; 
DNR, dorsal nerve root; NP, nucleus pulposus; NRG, nerve 
root ganglion; SC, spinal cord; SN, spinal nerve; TP, 
transverse process; VB, vertebral body; and VNR, ventral 

nerve root 
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Four major fracture patterns identified by Denis:compression 
fracture(A),bust fracture(B),seat belt-type injury(C),and 
fracture-dislocation(D). 
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29 Lateral plain radiograph shows an L3 compression fracture. 2.3 
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Lumbar spine trauma. Anterior view of a Chance fracture of 
the L2 vertebral body. The fracture line follows a horizontal 
plane through the L2 vertebral body and the transverse 
processes (arrows). 
 

2.4 

30 

Lumbar spine trauma. Lateral radiograph demonstrates an L3 
spinal compression fracture. Note the downward compression 
of the superior endplate of the L3 (yellow arrow). The anterior 
portion of the L3 vertebral body has been displaced forward 
(white arrow). 
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31 

Lumbar spine trauma. A 35-year-old man presented to the 
emergency department after a motor vehicle accident. He 
complained of back pain without paresthesias or weakness of 
his lower extremities. Axial CT image demonstrates a 
compression fracture of the upper lumbar spine. Note the 
comminuted fracture pattern. 
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31 

Lumbar spine trauma. Sagittal view of a multiplanar 
reformatted image of the lumbar spine. Spinal compression 
fractures are identified at the L2 and L5 levels. The vertical 
forces (arrows) have resulted in posterior displacement of a 
bone fragment into the spinal canal at the L2 vertebral body. 
As a result of a single traumatic event, compression fractures 
of the L2 and L5 have occurred. 
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31 

Lumbar spine trauma. Coronal view of a multiplanar 
reformatted image of the lumbar spine. Spinal compression 
fractures are identified at the L2 and L5 levels. The coronal 
multiplanar reformatted imagedemonstrates more completely 
the vertical nature of thefracture patterns of the L2 and L5 
(yellow arrows). 
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Lumbar spine trauma. Oblique view of 3-dimensional 
reconstruction of a multisection CT scan of the lumbar spine 
after posterior fusion of an L2 burst fracture. Note the 
fractures of the L2 vertebral body and the anterior endplate of 
the L4 body (white arrows). Pedicle screws have been placed 
in the L1, L2,and L3 (yellow arrows) vertebral bodies. By 
using multisection CT scanning, artifacts related to the pedicle 
screws are kept to aminimum. 
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Image from a sagittal T1-weighted MRI study of a 
professional driver who was in a rollover motor vehicle 
accident while racing his car. This figure shows a T-10 
unstable burst fracture producing severe kyphotic deformity of 
the spine. The abnormal signal on the vertebral body and the 
extradural defect represent a subacute hematoma producing 
spinal cord compression. The patient had severe paraparesis 
and underwent an emergency operation. He underwent an 
anterolateral retroperitoneal approach with a corpectomy and 
vertebral reconstruction. 
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 Lumbar spine trauma. Sagittal T1-weighted MRI of the 
lumbar spine demonstrates a severe degree of compression of 
the L1 vertebral body (arrow). More than 60% of the vertical 
height of the L1 has been lost due to a compression failure of 
the L1 body. 
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Lumbar spine trauma. Axial T1-weighted MRI of the lumbar 
spine in a 40-year-old man without any preceding event who 
presented with sudden severe low back pain after lifting at 
work. The patient underwent chiropractic manipulation 
without relief of pain. The pain radiated into his right thigh. 
Lumbar spine findings were abnormal, and additional studies 
were performed. The results confirm narrowing of the right 
side of the spinal canal (arrow) due to pathologic fracture 
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38 Wedge fracture 3.1 
38 Burst fracture 3.2 
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(Left) Anterior portion and (right) lateral views of the lumbar 
spine show a mild compression deformity of the L1 vertebral 
body . Also noted are narrowed disk spaces at L4-5 and L5-S1 
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Magnetic resonance imaging of the thoracic cord shows a 
wedge-shaped deformity with increased signal intensity of T7 
indicating an acute severe compression fracture. There are 
older compression deformities of T8 and T12. 
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Bone scan revealing an area of increased uptake at the level of 
L3, consistent with acute compression fracture. 3.5 

44 DEXA scan for BMD measurement 3.6 
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(a) Lateral radiograph of the lumbar spine demonstrating 
typical coarse appearance of bony trabeculae in L2 vertebral 
body 
(white arrow) infiltrated by hemangioma. 
(b) Follow-up image several months later demonstrates 
progressive compression fracture in L2 (white arrow). 
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48 

Bone hemangioma. View depicting the typical corduroy or 
accordion appearance of coarse, thickened vertical 
trabeculae in a hemangioma affecting the right side of the 
vertebral body at L2. 
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48 

Bone hemangioma. Lateral view in the same patient as in 
Image 3.8 shows no obvious involvement of the posterior 
elements, though this is better assessed at CT and MRI. The 
trabecular pattern on plain images is usually better seen on 
this view. 
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Bone hemangioma. Incidental finding of a small thoracic 
vertebral body hemangioma in a patient who had another 
lesion in the lumbar spine. Note the punctate sclerotic foci, 
or polka-dot appearance, which is a characteristic finding 
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50 
Bone hemangioma. Axial T2-weighted MRI shows the MRI 
equivalent of the CT polka-dot appearance. The hypointense 
foci correspond to coarsened, thickened trabeculae 
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Bone hemangioma. Sagittal T1-weighted MRI of a spinal 
hemangioma affecting most of the body of L2. There is 
hyperintense change, and also visible are the hypointense 
thickened vertical trabeculae.hypointense thickened vertical 
trabeculae 
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Lateral radiograph shows sclerotic metastasis of the L2 
vertebra in a 54-year-old man with prostatic carcinoma 3.13 

52 
Axial CT scan shows 2 rounded, mixed osteolytic-sclerotic 
lesions in the thoracic vertebral body of a 44-year-old 
woman with lung carcinoma 

3.14 
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Sagittal gadolinium-enhanced spin-echo T1-weighted MRI 
image shows heterogeneous enhancement of the T11-L2 
vertebrae, with prominent epidural component enhancement 
and spinal canal compromise 
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Axial gadolinium-enhanced spin-echo T1-weighted MRI 
shows heterogeneous enhancement of the soft tissue 
component of the L1 vertebral metastatic tumor. 
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Typical scintigraphic pattern of bone metastases in a 60-
year-old man with nasopharyngeal carcinoma. Posterior 
technetium-99m bone scintiscan shows multiple randomly 
distributed focal lesions scattered throughout the skeleton, 
particularly the spine, ribs, and pelvis. 
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Posterior technetium-99m bone scintiscan shows diffuse and 
intense uptake in most of the bones in a 79-year-old man 
with prostatic carcinoma. Patchy rib lesions are seen. Renal 
uptake is absent 
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This lateral view of the lumbar spine shows deformity of the 
L4 vertebral body resulting from a plasmacytoma 3.19 
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Lateral radiograph showing CaP cement injection into the 
intact and fractured vertebral bodies,filling the vertebral 
body from the superior end plate to inferior end plate. 

4.5 

65 
Lateral radiographs of a vertebral body before fracture (A) 
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Comparison of osteoblast attachement on Sr-HA bone 
cement and HA bone cement specimens.At 4 and 24 hours 
after seeding, there were significantly more cells attached to 
the Sr-HA cement when compared with HA cement. 
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Staining of bone like nodules (black arrows) formed on the 
Sr-HA bone cement (a) and HA bone cement (b) at day 21 4.9 
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Two month postimplantation of the Sr-HA bone cement into 
the iliac crest stained Giemsaeosin.Upper picture is a low 
power view showing a close association between the bone 
and Sr-HA cement.This is confirmed by the high power 
view in the low picture 
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68 

Transmission electron micrograph of bone Sr-HA bone 
cement interface after 3 months.  Direct contact of bone and 
the Sr-HA bone cement was achieved. New bone cement 
(white arrow) could be in close contact with Sr-HA cement. 
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68 

Six month postimplantation of the Sr-HA bone cement 
stained with Giemsa and eosin.Intimate contact of bone with 
the Sr-HA bone cement and bony ingrowth inside the 
cement was observed. 

4.12 
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Needles suitable for vertebroplasty are supplied with a 
variety of stylet: 

 
A,single bevel;  B,multibevel point;  C,diamond point;  D, 

threaded stylet 

5.1 

75 10 and 13 gauge trocar cannulas  used  in vertebroplasty 5.2 

76 
Lateral radiograph shows curved stylet which allows the 
operator to deposit PMMA precisely at superior and inferior 
endplates. 

5.3 
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Bone cement injection device that can be used instead of  1-
mL syringes. 5.4 

77 Mixing delivery system of vertebroplastic cement 5.5 
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In the prone position ready for the procedure under double 
plane C-arm 5.6 
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The selected area for the procedure is sterilised (a) and 
draped (b) 5.7 
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.   Identification of the pedicle under image (a),  use of 
mallet to introduce the trocar (b),Trocar  cannulas in place 
(c) 
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Axial and lateral drawings showing parapedicular approach 
of vertebroplasty. 5.9 

84 AP and lateral Views showing needles in place 5.10 
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A sagittal CT reconstruction demonstrates the vertical 
fracture that separates the anterior and posterior vertebral 
body 
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A sagittal MRI image shows a fracture line extending into 
the posterior elements of this vertebra (black arrows). This 
is a common result of ankylosing spondyolitis 
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90 Lateral radiograph (a) and AP radiograph 5.14 
91 Removal of cannulas at the end of the procedure 5.16 
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Fluroscopic image obtained during digital substraction 
intraosseous venography showing contrast  material is 
pooling within vertebral body 
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96 
Strength of vertebral bodies intact and after augmentation 

with unipedicular or bipedicular cement  injection 5.18 

97 

Unipedicular and bipedicular cement injection of fractured 
vertebral bodies restored their stiffness to prefructured 
values.Unaugmented vertebral bodies were significantly 
more compliant 
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Illustration shows lateral view of vertebrae in classification 
scheme for vertebral compression fractures used inthe 
current study. A, Fractures with no epidural 
involvement(group 1 patients).B, Fractures with mild 
epidural involvement but no contact with spinal cord or 
nerve roots (group 2 patients). C, Fractures with epidural 
involvement and contact with spinal cord or nerve roots 
(group 3 patients) 
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Multiple myeloma that extended to the spine and 
compression fracture of T12 vertebral body with mild 
epidural involvement without spinal cord and nerve root 
contact in 60-year-old woman (group 2). (a) Left: Sagittal 
T2-weighted multishot spin-echo MR image . Middle: 
Sagittal T1-weighted multishot spin-echo MR image Right: 
Pre-PVP lateral radiograph of spine demonstrates 
compression fracture and resulting kyphosis. Collapsed 
bone anteriorly gives sclerotic appearance. Arrowhead 
indicates compressed T12 level. T11 also compressed since 
MR imaging. (b) Left: Transverse T2-weighted multishot 
spin-echo MR image  demonstrates epidural involvement 
(arrowhead) without spinal cord contact. Middle: Post-PVP 
lateral fluoroscopic radiograph. Right: Post-PVP 
anteroposterior fluoroscopic radiograph. Both middle and 
right views show distribution of PMMA after bipedicular 
injection 
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compromise (axial 5.22 



representation). 
A, Graphic shows normal classification. 
B, Graphic shows category 1 classification: loss of ventral 
epidural space with no spinal cord deformity. 
C, Graphic shows category 2 classification: spinal cord 
deformity but no abnormal cord signal on T2-weighted 
images. 
D, Graphic shows category 3 classification: cord deformity 
with increased signal within cord on T2-weighted images 
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CT of the cervical spine showing an extensively 
osteolytic lesion, involving more than half of the axis 
body but without any frank deformity or fracture. Axial 
view (A). Sagittal view (B). Coronal view (C). 
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An intraoperative radiograph of the cervical spine 
immediately after injection of polymethyl methacrylate. 
Although the C2 body was adequately filled, there was a 
mild leak of polymethyl methacrylate into the spinal canal 
as well as prevertebral soft tissue 
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A spinal CT showing thorough filling of the involved area 
with polymethyl methacrylate. Axial view  (A). Sagittal 
view (B). Coronal view 
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A post-procedural T2-weighted MRI study of the cervical 
spine showing a mild protrusion of polymethyl methacrylate 
into the spinal canal. The posterior longitudinal ligament 
was intact, and there was no compression of the spinal cord 
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73-year-old woman with 18-month-old fracture of T8 
vertebra.A and B, Signal intensity is unremarkable on either 
T1-weighted  (A) or T2- weighted  (B) image. C and D, 
Frontal (C) and lateral (D) images at completion of 
vertebroplasty show good filling with cement. Patient’s pain 
was completely relieved by procedure 

5.27 
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Leakage of cement into both disc spaces following the 2-
needle technique. Leakage into the upper disc occurred 
while trying to fill the vacuum cleft below the fractured 
endplate and into the lower disc by an unnoticed perforation 
of the lower endplate by the needle tip 

6.1 

113 
Leakage of cement into both disc spaces through a vertically 
oriented cleft connecting both endplates 6.2 
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 CT scan reformatted image shows cement in the canal from 
T7 to L4. 6.3 
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Axial CT image of the 10th thoracic vertebral level shows 
leakage of PMMA into the intradural space with cord 
compression 
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Axial CT image of the second lumbar vertebral level shows 
leakage of PMMA into the epidural and intradural space 6.5 
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Control CT confirmed the presence of a left foraminal 
leakage in L1–L2 (arrows). The left L1 root can be observed 
in contact with the PMMA 
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This patient presented with retrperitoneal hematoma 2 days 
after PV was performed via a parapedicular route to two 
vertebral levels. Contrast was injected via an 18-gauge 
needle inserted into the pedicle. (A) Nonsubstracted 
transosseous venogram showing leak of contrast medium 
through the previous parapedicular hole (arrow). (B) 
Subtracted radiographic image. The leak was sealed by 
injecting glue via the needle. 
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A, Vertebral compression fracture L1 with intravertebral 

cleft and previous L2 and L3 6.8 



        vertebroplasties. Note the cleft fill (L2) and trabecular (L3) 
patterns of PMMA fill. B, Immediate post-L1 vertebroplasty 

imaging with cleft fill PMMA pattern. C, Radiolucent 
cavities surrounding the PMMA in L2 and L3. D, The 

intravertebral cavities surrounding the PMMA in L2 and L3 
as seen on MRI. 
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Aim of work 

 
The purpose of this study is to determine the best methods to achieve a stable and 
pain free fracture while minimizing complications.  

In our study we evaluate 15 patients with 21 cases of vertebral compression 
fracture, all cases had  osteoporotic vertebral fractures and underwent PVP 
(Percutaneous vertebroplasty).  The purpose of this study is to evaluate the results 
and to discuss if vertebroplasty is a viable and effective technique in managing 
osteoporotic vertebral fractures. 
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Introduction: 

Vertebral compression fractures associated with osteoporosis occur with 

increasing frequency as skeletal mass and bone strength diminish with the aging 

process 
(1)

. These fractures generally involve collapse and compression of the 

vertebral body, associated with a wedge deformity, which may lead to kyphotic 

angulation of the spine 
(2)

. In the United States alone, it is estimated that one-

quarter of white postmenopausal women are affected by fractures of the 

vertebrae 
(3)

, and among persons 65 years of age or older, vertebral fractures 

account for 150,000 hospital admissions in the United States annually 
(4)

. 

Vertebral compression fractures are usually associated with acute pain, which is 

frequently severe and functionally disabling, resulting in diminished quality of life 

and substantial medical care costs 
(3,5–7)

. Conventional management of vertebral 

fractures includes primary relief of pain through therapy with narcotics, 

analgesics,nonsteroidal anti-inflammatory agents, and immobilization. 

Mobilization,with or without a brace, and exercise are subsequently prescribed as 

rehabilitation progresses.  

With this approach, pain from the fracture generally eases by 4 weeks to 3 

months 
(8)

. More recently, stabilization of the vertebral bodies has been 

attempted with injection of polymethylmethacrylate (PMMA) into the fractured 

vertebrae through a needle 
(9–12)

. This procedure, known as Percutaneous PMMA 

vertebroplasty, has been reported to result in substantial and immediate pain 

relief 
(11,12)

, perhaps because of the mechanical stabilization of the spine, or 

secondary to neurotoxic effects of the PMMA 
(13)

. However, the current amount 

of literature on the efficacy of Percutaneous PMMA vertebroplasty for the 

treatment of vertebral fractures is limited, and this study is a case series of our 

results .  

 


