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Vertebral Compression 
Fractures

Office-based Vertebral Augmentation for Compression Fractures.  
Becoming Standard of Care?
 
It’s that time of year again……. The holidays are gone.  Days are short and cold.  
Icy surfaces abound.  Slips and falls are common, as are their associated injuries.   
Common among these injuries are compression fractures of thoracic and lumbar  
vertebrae.  These fractures happen frequently after an “axial load.”  This often occurs 
after a backward slip on ice where the slipping individual lands on his buttocks.

Treatment of vertebral compression fractures (VCFs) has improved dramatically over  
the past 15 years.  For many years these fractures were treated with “quasi-orthopedic”  
principles, which typically involved long-term immobilization in external orthoses.  These  
methods were far from desirable for 
several reasons.  The orthoses utilized 
were often large and cumbersome, and 
predisposed the patient to further falls 
and injury.  Also, these braces often 
significantly limited the ability of the 
injured patient to remain active, and 
predisposed to “complications of 
recumbence.” Further, because of 
abundant soft tissue which surrounds 
the spinal column, actual brace 
immobilization of any fractured 
vertebrae was questionable at best.

Vertebral augmentation procedures (VAPs) became commonplace in the mid 1990’s and 
represented a major advancement in the treatment of these common injuries.  These  
procedures are minimally invasive interventions in which bone cement is injected into 
fractured vertebrae in order to treat pain associated with a VCF.  The cement functions as an 
internal cast, providing structural stabilization and pain relief.  Over the past two decades, 
these minimally invasive interventions have largely replaced conservative care for persistently 
painful fractures of the thoracic and lumbar spine.  Vertebral augmentation procedures have 
the advantage of allowing the patient immediate ability to move around with minimal 
discomfort and without the encumbrance of an external brace.
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Vertebral Compression Fractures
Vertebral compression fractures (VCF) are “low energy” injuries which typically occur through 
osteoporotic bone in older individuals, often as a result of a fall from standing height.  These 
injuries are to be distinguished from “high energy” burst fractures of the thoracolumbar spine.  
Burst fractures occur as a result of more significant trauma and result in substantially more 

destruction of bone and ligaments, resulting in compromised 
stability of the spinal column.  A key distinguishing characteristic 
is that compression fractures typically involve simple 
“wedging” of the anterior vertebral body with minimal,  if any, 
involvement of the posterior portion of the vertebrae and no 
evidence of bony protrusion into the spinal canal.  In a burst 
fracture, vertebrae are more universally compressed and there 
is frequently buckling of both the anterior and the posterior 
portions of the vertebral body.  This is significant in that the 

posterior wall of the vertebral body lies directly adjacent to the spinal canal and this bony 
intrusion into the spinal canal may put the spinal nerves at risk for injury. 

Compression fractures are much more common than burst fractures.  It is estimated that 
greater than 700,000 individuals per year suffer these injuries in the United States alone.  
Approximately 260,000 of these individuals will have symptoms refractory to traditional 
management annually.

Despite the lower energy nature of compression fractures, to consider these injures benign 
is a serious mistake.  Studies have indicated that untreated, symptomatic compression 
fractures may have a mortality rate as high as 40% at one year.  The causes of this surprisingly 
high mortality rate are not dissimilar from those of an untreated hip fracture, an injury which 

has been studied more thoroughly.  In fact,  “complications 
of recumbence” including blood clots, pressure ulcers, 
and infection are typical causes of death in patients with 
compression fractures.

The Role of Osteoporosis in Vertebral 
Compression Fractures

Osteoporosis is the most common metabolic bone disease in the United States and if 
undiagnosed, may result in devastating consequences.  This disease classified as one of 
the 10 most important world diseases by the World Health Organization.  Osteoporosis is 
characterized by low bone mass and deterioration of the architecture of bone tissue resulting 
in a significant increase in bone fragility.  It is often overlooked and undertreated, largely 
because osteoporosis is clinically silent before manifesting as fracture. 

 
The hallmark of osteoporosis is a reduction in skeletal mass 
caused by an imbalance between bone resorption and bone 
formation. Certain factors and habits often lead to a loss of 
bone mass which may increase an individual’s likelihood of 
developing osteoporosis. Some of these factors such as genetics, 
race, and sex may not be altered.  Others such as lifestyle choices, 
specifically dietary factors, smoking history, and weight bearing 
exercise are changeable. 
 

A typical compression 
fracture. Note the wedge 
shaped deformity.
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A burst fracture. Note 
the more complete 
collapse of  the vertebra 
with protrusion of  bone 
into the spinal canal.

An CT scan of  a 
compression fracture.  
The vertebra is 
collapsed into a wedge 
shape.  There is no 
protrusion of  bone into 
the spinal canal.
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A diagnosis of osteoporosis is made by determining the bone mineral density (BMD) 
of an individual.  Bone mineral density measurement is recommended in:  (1) Women 
age 65 years and older and men age 70 years and older, regardless of clinical risk factors.  
(2) Postmenopausal women and men above age 50-69, based on risk factor profile.  (3) 
Postmenopausal women and men age 50 and older who have had an adult-age fracture. 
 
Dual-energy x-ray absorptiometry (DEXA) is currently the 
accepted standardized test for the evaluation of BMD.  DEXA 
provides the patient’s T-score, which is the BMD value 
compared with that of control subjects who are at their peak 
BMD.  The World Health Organization (WHO) criteria define a 
normal T-score value as within 1 standard deviation (SD) of 
the mean BMD value in a healthy young adult.  Values falling 
farther from the mean are stratified as follows:  (1) A T-score 
for -1 to -2.5 SD indicates osteopenia.  (2) A T-score less than 
-2.5 SD indicates osteoporosis.  (3) A T-score of less than -2.5 
SD with a fragility fracture (such as a vertebral compression 
fracture) indicates severe osteoporosis. 
 
At South Denver Spine, we understand that successful treatment of the VCF is akin to 
“winning the battle” while appreciation and treatment of the underlying osteoporosis 
is much more important, and analogous to “fighting the war.”  We understand the 
importance of treating the patient as a “whole” and are well aware that as happy as a 
successfully treated VCF patient may be, he or she will not stay happy if another VCF 
occurs.  This is why every patient seen in consultation for VCF is thoroughly evaluated 
for osteoporosis and risk of further fracture.  DEXA scans are routinely obtained and 
there is constant communication with the patient’s primary care physician regarding 
recommended treatment strategies 
 

Vertebroplasty vs. Kyphoplasty
Given the high morbidity and poor outcomes associated with 
inadequate treatment of symptomatic fractures, the advent of 
a minimally-invasive option to treat these patients  
has been a major advance. 
 
There are two different types of vertebral augmentation 
procedures.  Vertebroplasty was the first version of vertebral 
augmentation.  This procedure was developed in France 
in 1984.  Vertebroplasty involves injecting biologic cement 
(polymethylmethacrylate – PMMA) into a fractured vertebra 
in a relatively liquid state without first creating a cavity in that 
vertebra.  While this procedure has widely been considered 
a significant advance in the methodology of treating 
compression fractures, there are several major disadvantages.  
Most significantly, because no cavity is created in the 
vertebral body, the cement needs to be injected in a very 
liquid form and under high pressure in order to interlock 
with the surrounding fractured bone.  This leads to the 
injecting practitioner having very poor control over the position of the cement within the 
patient.  Reports of extravasation of cement into surrounding tissue are common.  Rarely, 
embolization of cement to distant organs occurs with occasional catastrophic results.   

An axial CT scan of  a 
burst fracture.  There is 
significant compromise 
of  the spinal canal from 
the posterior wall of  the 
vertebral body.

Microscopic view 
of  normal bone vs. 
osteoporotic bone.
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Furthermore, because the cement requires a high pressure injection, polymer counts are 
often detected within the blood stream.  This unwanted side effect may contribute to blood 
pressure problems and potential chemical toxicity of the injected patient. 
 

The second generation of vertebral 
augmentation procedure was developed 
by Reiley et. al.  in the 1990’s.  This procedure 
involved first inserting a balloon “tamp” 
into the fractured vertebral body which 
created a cavity for cement to enter.  The 
creation of this cavity allowed the PMMA 
to be injected in a much more viscous state 
and under much lower pressure than the 
vertebroplasty technique.  This allowed the 

practitioner much more control in injecting cement and largely allowed avoidance of the 
complications described above.  Additionally, it was noted that the insertion and the inflation 
of the balloon often allowed correction of the compression fracture deformity.  This deformity 
is referred to as a “kyphosis.”  Hence, this second generation procedure began being called 
“kyphoplasty.” 
 

How Do VAPs Compare to Conservative Management
As a result of two prospective studies published in 2009, questions 
arose regarding the efficacy and overall benefit of VAPs in comparison 
to conservative (non-surgical management – NSM).  I have detailed 
the specifics of these studies in a prior edition of Spine-Times and the 
reader is referred to this issue (Spring 2010).  However, the abundance 
of recent literature has detailed the considerable advantages of VAPs 
over NSM. 
 

Papanastassiou, et. al.  published a review and meta-analysis of the literature in Biomed 
Research Int. in 2014.  In this paper, they determined that with the exception of 3 trials 
(including the two mentioned above), the vast majority of prospective studies support the 
superiority of VAPs vs. NSM in quality of life improvement 
 
Overall, in this review, VAP patients had an 85% greater adjusted life-expectancy than NSM 
patients.  Also noted in this meta-analysis is that kyphoplasty patients had a 34% greater 
adjusted life expectancy than vertebroplasty patients.  This study was the first to indicate that 

patients with more complete correction of the compression fracture 
deformity tended to have an increased quality of life improvement. 
 
Another excellent review of Medicare beneficiaries was published by 
Chen, et. al.  in the American edition of the Journal of Bone and Joint 
Surgery in 2013.  This study included 68,752 Medicare patients who 
were treated for compression fracture with its major endpoint being 
patient survival.  Chen specifically stratified treatment into patients 

treated with non-surgical management (55.6%), vertebroplasty (11.2%), and kyphoplasty 
(33.2%).  The results were remarkable. 
 
Overall, the three-year survival rates among the three groups were as follows:  NSM group: 
42.3%, vertebroplasty group:  49.7%, and the kyphoplasty group:  59.9%.  This study clearly 
determined that vertebral augmentation procedures were associated with significantly 
longer patient survival than non-surgical management.  Further, kyphoplasty clearly 
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The effects of  
osteoporosis and 
multiple compression 
fractures.  These are 
pictures of  the same 
woman 20 years 
apart.

A vertebroplasty 
involves direct 
injection of  cement 
into a vertebral body 
without creation of  a 
cavity.

A kyphoplasty involves 
prior placement of  a 
balloon “tamp” which 
creates a cavity within 
the vertebra.  As a 
result, cement can be 
injected under lower 
pressure with more 
control.



appeared to have a much more striking association with survival than 
vertebroplasty. 
 
We, at South Denver Spine, strongly prefer the kyphoplasty technique.  
This technique has been shown to be substantially safer in several 
important clinical trials.  The ability to inject cement into a fractured 
vertebra is much more controlled and the distribution of the cement 
throughout the vertebral body is considerably more consistent.  
Additionally, we strongly believe the recently published literature 
which indicates that kyphoplasty lends itself to better overall patient 
outcomes and increased survival. 
 

The Government’s Push Toward Outpatient
Continuing increases in health care costs, the Affordable Care Act, and a multitude of 
other regulations have impacted access to health care in the past several years.  The 
Federal Government is well-aware of significant variations in payments made of behalf 
of Medicare beneficiaries and has created the Medicare Payment Advisory Commission 
(MEDPAC) to standardize treatment costs.  
 
In a report published in Pain Physician in 2014, MEDPAC stated that it envisioned 
alignment of Medicare payment systems to eliminate variable rates for the same 
ambulatory services provided to similar patients in different settings, such as the 
physician’s office, hospital outpatient departments (HOPDs) and ambulatory surgery 
centers (ASCs).  Specifically stated in this report:  “MEDPAC believes that if the same 
service can be safely provided in different settings, a prudent purchaser should not pay 
more for that service in one setting than in another.” 
 
Several examples of increased costs were described.  An echocardiogram HOPD cost was 
141% more for the same service than in a free-standing office ($188.31 
vs. $452.89).  Similarly, certain injections were found to have substantial 
cost differences, depending on where they were provided 
 
An interesting recent study was published by Mehio et. al.  in the 
American Journal of Neuroradiology (August 2011) comparing hospital 
vs. outpatient economics for patients undergoing vertebroplasty and 
kyphoplasty.  This retrospective study reviewed 2007-2008 hospital 
discharge and billing records from the Premier Perspective data 
base.  The Premier Perspective data base is a data base developed 
for measuring quality and use of resources representing over 600 
hospitals in all regions of the United States. 
 
3617 patients received vertebroplasty (64% inpatient, 36% outpatient), 
and 8118 received kyphoplasty (54% inpatient, 46% outpatient).  
Mean inpatient costs were $9837 for vertebroplasty vs. $13,187 for 
kyphoplasty.  Outpatient vertebroplasty costs were $3319 vs. $7100 
for kyphoplasty.  Clearly, the most economic setting evaluated by this 
study for either procedure was the outpatient setting (the office-based 
setting was not evaluated in this study). 
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The balloon used in 
kyphoplasty.
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Unipedicular vs. Bipedicular Kyphoplasty 

The office-based venue is widely accepted as the most 
cost-effective location for minor procedures including 
VAPs.  Nevertheless, until recently significant barriers 
with performing kyphoplasty in the office-based setting 
remained.  Compression fractures tend to occur in elderly 
individuals who frequently have other medical conditions 
which may be more appropriately monitored in a hospital 
setting.  Perhaps as significant is that kyphoplasty 
has traditionally been performed using a bipedicular 
technique.  This technique utilizes a balloon tamp being 

passed down both pedicles of a given vertebra into the vertebral body.  These tamps are 
then inflated simultaneously to create the cavities which would ultimately be filled with 
PMMA.  While the traditional bipedicular technique is an excellent method for performing 
the above procedure, it is expensive.  This technique utilizes two kyphoplasty balloons 
per level which drives up the cost of this procedure substantially (see article by Mehio 
above – kyphoplasty was much more expensive than vertebroplasty both in the inpatient 
and outpatient setting.  This was largely as a result of the balloon tamps which may retail 
as much as $1400 each).  This potential expenditure made the office-based kyphoplasty 
procedure prohibitively expensive until recently. 
 

Two recent studies have championed kyphoplasty 
through a unipedicular approach and opened the door 
for this procedure to be done in an office-based setting.  
Performing kyphoplasty through a unipedicular approach 
requires only one balloon tamp per level, creating only one 
bony cavity, effectively halving the cost of the procedure. 
 
Huang et. al.  (Clin. Ortho. And Rel. Res., 2014) performed 

a meta-analysis of the literature comparing the unipedicular vs. bipedicular technique 
through 2013.  Five studies encompassing 253 patients met inclusion criteria.  This 
study determined that there was no difference in pain relief, complications, or height 
restoration between the two techniques.  These authors recommended the unipedicular 
over bipedicular technique because of decreased procedure time and less cost. 
 
Wang et. al.  (Journal of Clin. Neuroscience, 2014) provided a prospective analysis of 
28 patients who underwent unipedicular kyphoplasty vs. 40 patients who underwent 
bilateral kyphoplasty.  They found no difference in clinical outcomes between the two 

groups.  They recommended the unipedicular technique 
because of significantly decreased costs and x-ray exposure 
in the unipedicular group. 
 

Our Philosophy Regarding VCFs at 
South Denver Spine 
 

Until recently, vertebral compression fractures were underappreciated injures.  I can 
remember well my days in fellowship when patients were placed in a cumbersome 
orthosis and were told to patiently wait until their fracture healed.  Frequently, the patient 
continued to complain of significant pain for months despite this attempt to immobilize 
their fracture.  This was 1997! 

View of  a lumbar 
vertebra with anatomical 
notations. Left is a 
view from above.  
Right is a side view.  
In kyphoplasty, the 
balloons are placed 
down the pedicles into 
the vertebral body.

The standard 
bipedicular technique.

The unipedicular 
technique. In this 
technique, only one 
pedicle is used for 
access and one balloon 
tamp is used, creating 
only one bony cavity.
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Today we have much better methods of managing this type of situation.  First 
vertebroplasty, then kyphoplasty have changed the landscape so that patients can 
frequently be offered immediate relief with only a minor procedure.  After extensive 
review of the literature and research on this subject, it is my strong opinion that 
kyphoplasty is the superior technique.  We typically employ this technique preferentially 
for patients with persistent significant pain due to compression fracture. 
 
Recently, South Denver Spine has opened an office-based procedural center in which 
we offer outpatient kyphoplasty as well as spinal injections.  This center has offered 
patients the convenience of having these minor procedures done on an outpatient 
basis at the cost of an office visit copay rather than the substantial costs often  
incurred at surgical centers and hospitals.  Response from patients and insurers alike 
has been tremendous.  I believe that in the near future, the ever-increasing economic 
stressors in healthcare will necessitate patients having their minor procedures done  
in office-based centers rather than in the more expensive alternatives. 
 
Certainly, non-surgical management is typically an option and is always given 
consideration.  Not all VCFs are symptomatic.  There is a subset of patients who  
tolerate external immobilization well and do not require any type of vertebral 
augmentation procedure. 
 
Also, even if patients require VAP because of persistent pain/deformity, all need to be 
evaluated as to whether or not they are candidates to have this procedure done on an 
outpatient basis.  At South Denver Spine, every potential VAP candidate undergoes an 
extensive preoperative evaluation in this regard.  All patients are typically referred back 
to their PCP for H & P.  Consultation is sought with the anesthesia service regarding 
appropriateness of location for the procedure.  Typically, only ASA I and II and very stable  
ASA III patients are considered candidates for office-based procedures.  The remainder  
of these patients undergo their procedure in the hospital setting. 
 
Normally, the very effective and cost-saving unipedicular technique is utilized.  However,  
on occasion, I may feel that cement spread is inadequate or does not cross the midline.   
If I feel that this is the case, I do not hesitate to proceed with a bipedicular technique in 
order to ensure optimal outcome for the patient. 
 
At South Denver Spine, we communicate with the patient and the referring provider 
extensively regarding not only the fracture, but the patient’s underlying problem.  
Frequently the patient has significant osteoporosis which has not yet been diagnosed.   
In this case we educate the patient about the problem, seek the appropriate diagnostic  
tests, and consult with the referring doctor to make appropriate treatment recommendations 
to the patient.  We feel that this is as integral to the patient’s treatment process and overall 
well-being as the VAP procedure. 
 
We hope that you  
will consider  
South Denver Spine  
for treatment of  
your patients with  
compression  
fractures and other  
spinal disorders. 
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The new South Denver Spine 
office-based kyphoplasty suite

About the Author
Dr. Zak Ibrahim is a board-certified, fellowship-trained spinal surgeon who practices at South 

Denver Spine, PC. Dr. Ibrahim’s expertise encompasses management of all spinal disorders 

ranging from complex spinal deformity and revision surgery to new, minimally invasive 

techniques.  He has written and published several peer-reviewed papers and book chapters 

in his specialty.

Dr. Ibrahim embraces a conservative, open-minded approach to treating all spinal disorders.  

He is extremely interested in the development of new surgical technology as well as in 

physician and patient education about this technology.  If you are interested in receiving 

South Denver Spine~Times electronically, please visit us at SouthDenverSpine.com.
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William “Bill” Ballas, PA-C
New Physician Assistant (09.2015)

I was born in Southern California, but was raised in Denver, Colorado.  
I became interested in medicine while in the United States Navy, where I 
served for 6 years as a Search and Rescue Hospital Corpsman.  After an 
Honorable discharge from the Navy, I earned my Bachelor’s degree in 
Exercise Science from Fort Lewis College in Durango, CO.  I then went on 
to graduate from the Red Rocks College Physician Assistant Program and 
simultaneously gained my Masters of Medical Science degree from St. Francis 
University.  I have experience practicing in the specialties of sports medicine, 
general orthopedics, the treatment of traumatic brain injuries, and orthopedic 
spine surgery.  My wife and three kids keep me busy away from the office with 
youth football and soccer.  We enjoy skiing and snowboarding, hiking, and 
mountain biking.

Unfortunately, we are losing Patrick Sawyer, PA-C.  Patrick is moving back to 
Oregon to be closer to family.

The Joy of Life
Our Family Continues to Grow

Taylor Ryan was born to Margaret on November 20th.
Halle Ann was born to Danni on August 19th.
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