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Introduction: Osteoporotic vertebral fracture is a fragility fracture due to osteoporosis and is a growing public health problem. It
mainly affects postmenopausal women and men > 50 years. It significantly affects morbidity, financial condition, quality of life
and mortality of patients. It presents mainly with back pain, which is mostly manageable with conservative measures. Those with
unrelieved pain, severe spinal deformity or neurological impairment would require intervention. The quality of bone and surgical
fitness along with associated co-morbidities of these elderly people, require special consideration, indications and appropriate
modification of technique and instruments for surgical intervention. Materials and methodology: This prospective study
summarizes the management of osteoporotic vertebral fractures from September 2015 to September 2021 in Nepal Medical
College, Kathmandu, Nepal. The study included patients with back pain of more than 50 years old age. The backpain was
evaluated clinically using visual analogue scale and Oswestry Disability Index, neurological deficits using Frankel grading
system and deformity using X-ray. Other investigations included MRI, Dexa scan, Serum calcium and Vitamin D3. Risk factors
for developing osteoporosis and OVF were also assessed. Results: Out of the 630 patients of more than 50 years age, presenting
in neurosurgical OPD with backache from September 2015 to September 2020, 158 cases were later diagnosed to have
osteoporotic spine fractures. There were 122 (77.2%) postmenopausal ladies and 36 (22.8%) gentlemen. All had backpain, with
36% having VAS score of < 3 and 64% had ODI of mild to moderate disability. The neurological deficits were present in 16.4%
and mostly were Frankel grade C and D. Significant kyphoscoliosis (Cobb angle more than 20 degrees) in X-ray was present in
18 (11.3%) patients. 88 (55.7%) patients had Dexa scan and T score was less than -2.5 in 88 (56%). Serum calcium was low in
(41) 26% and Vitamin D3 was low in (107) 67.7% of the patients. For backpain, all were started on non-operative management.
Vertebral augmentation procedure was not available in our institute. Thus, surgery was offered in 44 (28%) of the patients but
only 18 (11.4%) agreed for surgery and underwent decompression with long segment fixation. Only 48 patients remained in
follow up for more than 2 years and all had satisfactory control of pain with no deterioration in deformity or neurological deficit.
There were no significant short or long-term complications or mortality. Conclusion: Osteoporotic vertebral fracture is a very
common reason for back pain in people of more than 50 years old affecting their livelihood. The majority responded to
conservative treatment. Those indicated for surgery need special consideration in preparation, technique and devices. Preventive
measures can help reduce the problem load.
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ow backache affects 36% to 70 of adults, especially

those > 50 years of age. * Osteoporosis is becoming a
very common cause of backache in this age group. Since the
management of osteoporotic vertebral fractures (OVF) differ
from other causes of low backache, identification of the
pathology in time and applying the appropriate treatment
strategy becomes vital to achieve good recovery. In this study,
we have tried to understand the problem of OVF in our society
and the response to the management guided by recent
scientific literature.
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Materials and Methods

This prospective study presents the load of OVF in adults of
more than 50 years and their presentations and response to
management in patients presenting to Nepal Medical College,
Kathmandu, Nepal, from September 2015 to September 2021.
Among the 630 patients of more than 50 years age presenting
with low backache during the period, 158 patients were later
diagnosed to have OVFs. There were 122 (77.2%)
postmenopausal ladies and 36 (22.8%) gentlemen. The



inclusion criteria were vertebral fractures presenting with
backache, deformity, or neurological deficit. The pathological
fractures secondary to tumors, infections or metabolic bone
diseases, previous surgical interventions, and severe
degenerative spine with stenosis were excluded. The backpain
was evaluated using visual analogue scale (VAS)? and
Oswestry Disability Index (ODI) . 34

VAS score Patient number Percentage
Equal and less | 38 24

than 3

Between 3 to 7 93 59
Between 7 to 10 27 17

ODI score and | Patient number Percentage
disability

No disability (0-4 | 16 10.1
score)

Mild (5-14) 74 46.9
Moderate (15-24) 54 34.2
Severe (25-34) 14 8.8
Completely 0 0
disabled (35-50)

The neurological deficits were measured using Frankel grading
system,’ the details are as follows:
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Figure 1. X-ray thoracolumbar lateral views of multilevel
thoracolumbar OVF

Figure 2: MRI T2WI L-S spine sagittal views of OVF showing
more than 50% canal encroachment.

Frankel Description Patient Percentage
Grade number
A Complete 0 0 Bone mineral | T-score No. of Percentage
B Sensoryonly | 0 0 density (BMD) patients
C Motor useless | 6 3.9 (total of
D Motor useful | 36 22.7 88)
E Normal 116 73.4 Normal -1 or | None
above

Osteopenia -1 to -| 36 40.9
X-ray of the whole spine was performed (Figure 1). The _ 2.5
osteoporotic changes were seen only below T6 levels, with Osteoporosis | At or | 52 59.1%
different types of deformed vertebrae, as described by Sugita geSIow .

et al.5 Single level was involved in 46 (29.1%) and multiple
level in the rest. Significant collapse of anterior margin with
Cobb angle of more than 20% or 4mm reduction in height,
were seen in 18(11.4%). MRI showed compression of the
spinal cord in 46 (29.11%), and more than 50% canal
encroachment (Figure 2). Dexa scan was suggested to all but
could be performed in 55.7% of the patients only.

Serum calcium and Vitamin D3 were estimated in all patients.
Serum Calcium level was found low in 26 (16.4%) patients
and Vitamin D3 level was below 30 nanogram/milliliter was
found in 126 (79.7%). Risk factors for developing
osteoporosis and OVF were also assessed.
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Risk factors No. of patients | Percentage

Sex 122 7.2

Postmenopausal 36 22.8%

ladies

Gentlemen

Age less | 89 56.3

than 65 69 43.6
More

than 65

Smoker > 20 | 123 77.8

cigarettes/day

Alcohol (>60gm/day) | 98 62

Family history of 36 22.7

osteoporotic fracture

Menopause before | 21 out of 122 | 17.2

45 years of age ladies

Prolonged 15 9.4%

glucocorticoid

therapy for more than

three months

Medical problems | 23 14.6%

known to cause

0steoporosis

The patients were treated on an OPD basis. Out of the 158
patients, 140 (72%) were managed conservatively and
18(11.3%) surgically. Pain was treated with NSAIDS (Non-
steroidal Anti-inflammatory Drugs), bed rest during acute and
severe pain, thoraco-lumbar brace for 3 weeks. Opioids
(Tramadol) were used in cases unresponsive to NSAIDs.
Physiotherapy was started when the acute pain subsided.
Depending on the BMD report, tab Alendronate was started
(70mg once a week) for osteopenia and osteoporosis and
followed with repeat BMD every 3 months. Teriparatide was
used in those with severe pain and osteoporosis for 1 month
and monitored using BMD. Tab Calcium (500mg twice a day)
and Vitamin D3 (60000 1U once a week) was given in those
who had low levels in blood and monitored with repeated
blood tests. 44 patients with severe and unresponsive pain,
significant deformity and neurological deficits were advised
for surgical intervention. Since the facility of Vertebral
Augmentation is not available, these patients were offered
surgery. However, only 18 (11.4%) of these agreed for
surgery. They underwent decompression and long segment
fixation and fusion (Figure 3). Postoperatively, they were
continued on anti-osteoporotic drug (Alendronate), Calcium
and Vitamin D3. The brace was continued for 6 weeks, and
physiotherapy was started as soon as the postoperative pain got
subsided.
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Figure 3: x-ray L-S spine lateral view with OVF showing long
segment pedicle fixation

Postoperatively, the low backpain gradually subsided
significantly to a VAS score < 3, ODI disability improved to
“no disability” and “mild disability” and there was neither
deterioration nor improvement neurologically, assessed by
Frankel grade. None of those managed conservatively
deteriorated to require surgery. There was no deterioration in
kyphoscoliosis in X-ray. BMD improved to more than -1 T
score in all by 9 months. There was no hard-ware failure, in
follow up for 2 years in the surgical group and they had
improvement in activities of daily living (ADL) and Quality of
life (QOL).

Discussion

Osteoporosis is an increasingly prevalent chronic metabolic
bone disease,” defined as a reduction in bone mass and
qualitative skeletal changes. It includes changes in macro- and
micro-architecture, material properties, geometry, and micro-
damage, that cause an increase in bone fragility and higher
fracture risk.2%° WHO defined osteoporosis as BMD 2.5 SD
or more below the average value for young healthy women (a
T-score of less than —2.5 SD). “Low bone mass” or osteopenia
is defined as a T-score that lies between —1 and —2.5 SD in a
Dexa scan.** When fracture occurs in an osteoporotic vertebra,
it is called OVF. When there is one or more proven fragility
fractures in the body, osteoporosis is said to be severe. OVF
occurs in approximately 25% of postmenopausal women and
elderly men. Elderly men have much lower OVF risk than
elderly women even at advanced age.!? Osteoporosis is
associated with lowered Quality of life!® and high morbidity,
mortality, along with high social costs making osteoporosis an
important public health problem 814151617

Epidemiology: Vertebral compression fractures (VCF) are
the most common fragility fracture precipitated by minor
trauma. Over 80% of all fractures in people of > 50 years old
are associated with osteoporosis. The incidence is increasing in
tandem with the increased life expectancy of the senior
population. The risk of OVF doubles between the ages of 60
and 90 years. After one VCF, there is a 2-3 times greater
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chance of developing another osteoporotic fracture elsewhere
in the body.!® More than one fragility fracture is found in 20%
to 30% of OVF patients. Twenty percent of women who have
OVF would develop another fragility fracture within the next
year. The lifetime risk of developing any osteoporotic fracture
is 40-50% in ladies and 13-22% in gents.'8 In the US, there is
an annual incidence of 700,000 VCF at a cost of over $15
billion.*®

Pathophysiology: In osteoporosis, bone turnover is typically
high, with a net loss of bone density as a result of the rate of
bone breakdown exceeding the rate of bone production.
Trabecular bone mass is lost, although cortical bone is mostly
preserved. There is increased endosteal resorption, suppression
of periosteal bone growth, and bone marrow expansion.
Consequently, the bones become more porous, brittle, and
prone to fracture.®® The typical peak age for lumbar spine
BMD in women is between 33 and 40 years, whereas in men it
is between 19 and 33 years. Age-related declines in BMD
occur after peak mass, and it has a strong correlation with bone
strength and is a reliable indicator of fragility fracture.”
Osteoporosis could be primary or secondary. Age and
hormonal changes causing estrogen deficit, like in menopause
is the main cause of primary or involutional osteoporosis.?
Secondary osteoporosis could be due to the side effects of
medicines, alcoholism, different kinds of diseases and medical
conditions like hypercalciuria, and hyperthyroidism.??23
Regional osteoporosis could be caused by immobilization or
disuse, reflex sympathetic dystrophy syndrome, or transient
osteoporosis of large joints.?* The vertebral column, the
proximal ends of the femur and humerus, and the distal end of
the radius are the most sites of osteoporotic fractures.?® The
fracture is considered acute if the fracture is of < 2 weeks, sub-
acute if it is between 2 weeks to 3 months and chronic if the
fracture is of > 3 months old.?® Genome-wide association
studies have located several genetic loci associated with low
BMD and a higher risk of vertebral fracture.?”-?

Clinical fractures: Osteoporosis usually advances without
causing any symptoms until a bone fracture occurs, and thus it
is sometimes referred to as a "silent disease”. The common
presentations are?®30.31.3233 Backpain is the most common
presentation, which is assessed by VAS score and ODI. 25%
of VCF are painful enough to compromise functional loss and
disturbed ADLs. The pain is usually localized to area of
fracture but may wrap around rib cage. There is focal
tenderness which increases on deep palpation of spinous
process. The pain is of two types: In Type |, the pain is acute
and severe but improves gradually. X-ray shows vertebral
wedging and remains unchanged. The pain lasts for about 4 to
8 weeks. Bone mineral density is lower in type | than Type II.
A short-term calcitonin therapy helps early relief and
mobilization. In Type Il, the pain is less and shorter duration,
but after 6 to 16 weeks, a new attack of pain occurs, which is
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repeated the next 6 to 18 months. X-ray does not show the
fracture clearly during the first attack but wedging gradually
develops.3*

o Neurological deficits: They can have radiculopathy due to
foraminal stenosis. Signs of spinal cord compression are
Vvery rare.

e  Spinal deformities: There might be local kyphosis due to
multiple compression or wedge fractures. It is considered
significant if Cob angle is > 20 degree and is present only
in 6% of these patients. The patients may not be able to
stand upright and has protruded abdomen along with Gl
symptoms like distension, constipation, satiety and
eructation.'® There is progressive loss of height and is
considered relevant if the loss of height is > 6 cm.

e  Psychological distress is found in almost 40% cases

e There is a compromised pulmonary function due to
anterior wedging of the spine with reduced and deformed
thoracic cavity. Each spinal level vertebral VVCF leads up
to 9% reduction in functional tidal volume. There is 15%
increased risk of mortality from this pulmonary
dysfunction.®® All the above features lead to compromised
ADL and decline in QOL 1326

Investigations: Imaging plays a key role in the diagnosis and

prognostication of OVF.34%3¢ X-ray should include the entire

spine as there might be concomitant spine fractures in 20% to

30% of cases. X-rays will show the presence of vertebral

fractures, involved levels and its types, resulting deformities,

intra-vertebral cleft and loss of vertebral height which is

considered significant if it is reduced by 20% or at least 4

mm.¥” The features of osteoporosis are increased radiolucency

(osteopenia) and cortical thinning, which is described as a

“picture framing” or “empty box”. The fracture lines are

difficult to recognize owing to severe osteoporotic changes

with a high false negative rate in almost 24%.3 The dynamic

X-ray would show instability or non-union. About half of

OVFs were under-reported, especially the mild cases**#°due to

normal variation in height, developmental abnormalities,

degenerative changes, Scheuermann’s disease and large

Schmorl’s nodes.®® The visual semi-guantitative method*!

provides reasonable reproducibility, sensitivity, and specificity

when used by expert radiologist.“> CT scan can show the bony
encroachment in spinal canal better.*2*3 Multiple detector CT
can be more informative but is expensive with greater
radiation exposure.** MRI is recommended in those with
neurological deficits, significant deformities, extreme
discomfort and pain, and to rule out other pathologies. High
resolution MRI and specialized MRI sequences including
dynamic contrast-enhanced imaging and diffusion-weighted
MR imaging can show the micro-architecture of the bone
better, helping in early diagnosis of osteoporosis. Other newer
useful investigative tools include PET, SPECT, and Micro-CT
scan.”># Addition of artificial intelligence to the above
investigations improves the sensitivity by 20.8% and can be
used as a complementary tool in routine diagnostic reports to
reduce missed OVFs.*” Densitometry: BMD test is a measure
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of calcium and other mineral in bone, * determined by dual-X-
ray absorptiometry (DXA). It is the most important predictor
of osteoporotic fractures. It is useful for diagnosis,
prognostication, and follow-up. Indications of densitometry
include,*%51 women of any age with a major risk factor or
postmenopausal women with at least three or more of the
minor risk factors. Osteoporotic-like vertebral fracture with

less than 20% height loss is associated with increased risk of

further vertebral fracture.®

Major risk factors

Minor risk factors

Age more than 75 years

Age greater than 65 years

Previous  fragility fracture
caused by minimal trauma

Family history of severe
0steoporosis

Maternal  family history of
osteoporotic fracture?

Premenopausal amenorrhea
for a period greater than 6
months

Menopause before 45 years of
age

Inadequate calcium intake
(<1200mg/day)

Body mass index (BMI) less
than19 kg/m?

Smoking > 20
cigarettes/day

Prolonged glucocorticoid
therapy for >3 months

Alcoholism (>60gm/day)

Malabsorption syndrome

Male osteoporosis

Primary hyperparathyroidism

Rheumatoid arthritis

Osteopenia apparent in X-ray

Chronic anticonvulsant
therapy

Propensity to fall

Excessive caffeine uptake

Hypogonadism

Weight 57 Kg or more

Weight loss 10% of weight
at age of 25 years

Type | diabetes

A few novel imaging modalities are being researched with the
purpose of improving screening and detecting osteoporosis
earlier. A few examples are novel spectral CT, dual-energy
CT, quantitative computed tomography scans and novel MRI
sequences.? With the modified Dixon MRI sequence, a
volumetric evaluation of bone mineral density®® and Bone
Marrow Fat Fraction can be measured, predicting abnormal
bone density.>* DWI has the potential of effective integration
with Al approaches. In Bone Scintigraphy, radiotracer uptake
is increased in a linear pattern, and it allows bone metabolism
visualisation.%

Biochemical assessment: Vitamin D3 and serum calcium
levels are typically low in osteoporosis. Bone Turnover
Markers especially the markers of bone production like Serum
total alkaline phosphatase, serum bone-specific alkaline
phosphatase, serum osteocalcin, and serum type 1 procollagen
(C-terminal/N-terminal): CINP or P1INP are decreased. The
markers for bone resorption are raised, typically urinary
hydroxyproline, urinary total pyridinoline, urinary free
deoxypyridinoline, urinary collagen type 1 cross-linked N-
telopeptide, urinary or serum collagen type 1 cross-linked C-
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telopeptide, urinary bone sialoprotein, and tartrate-resistant
acid phosphatase 5b . 557

Differential Diagnosis to be considered is degenerative
diseases, traumatic fractures, and primary tumours like
multiple myeloma, metabolic bone diseases and secondary
metastasis. Other pathologies are infections and inflammatory
conditions like tuberculosis, bacterial infections, fungal
infections, etc.%% These pathologies can also co-exist with
osteoporotic fractures.

Management: The goals of management of OVF are to reduce
pain, to prevent and correct complications like fracture and
deformities, to prevent and reverse neurological deficits, to
perform timely fracture-risk assessment and institute
preventive measures; thus improving quality of life and
reducing mortality.'? Different guidelines have been developed
to manage OVF more efficiently.131617616263 QVFE js a
complex problem needing multimodal approach; broadly
conservative or surgical treatment. 1664

Conservative: The primary treatment of OVF is controlling
backache and improving functional outcome. It is initially
done by conservative methods.?655% The acute pain is usually
relieved after 6 to 12 weeks.” The management could be
divided into pharmacological and non-pharmaceutical.

Pharmacological methods: Analgesics like Acetaminophen
and NSAIDs were commonly used.® However, NSAIDs
cannot be used for long due to its side effects including slowed
bone healing and non-union.® In none-responders, opioids like
oxycodone are second line therapy but their prolong use can
cause addiction, decreased gastrointestinal motility, respiratory
dysfunction, cognitive impairments with risk of falls, and
depression.”® Anti-osteoporotic agents relieve pain in addition
to their osteogenesis  properties.®®  These include
Bisphosphonates like Alendronate, Risedronate, Ibandronate
and Zoledronic acid. Their use and duration are guided by
BMD.** Anabolic substances and antiresorptive drugs
including parathyroid hormone and are used for chronic pain.
In clinical use, Teriparatide, a synthetic form of the natural
human parathyroid hormone, is available. This helps to relief
chronic pain, induce osteogenesis, improve BMD and bone
strength, thus lowering the risk of subsequent fracture.”7? It
has been shown to increase the insertional torque of pedicle
screws during fusion surgery.”

Data from the Women's Health Initiative trial showed that
Hormone Replacement Therapy with conjugated estrogens
plus medroxyprogesterone acetate prevents osteoporosis
fracture in postmenopausal ladies.” There is about 34%
reduction in the incidence of hip fracture and 24% reduction in
overall fractures, regardless of baseline BMD. Nowadays
Raloxifene, a selective oestrogen receptor modulator, is
available which does not have other unwanted side effects of
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oestrogen hormone. Denosumab, a Human monoclonal
antibody, is an antiresorptive drug for limiting osteoclast
mediated bone resorption.” Calcitonin is effective for
relieving chronic back pain.”® Supplementation with Calcium
(1000mg/day) and vitamin D (800 1U/day) is recommended
when there is deficiency of these elements.77787
Antidepressants like Tricyclics, and monoamine oxidase
inhibitors help to overcome the associated depression and
anxiety.®

Non-pharmaceutical methods

Short-term bed rest during acute pain.5!

e  Physiotherapy strengthens muscle,®? reduces edema and
pain, prevents and reduces falls in elderly, improves
postural stability, gait and deformity, reduces contractures
and stiffness. This facilitates mobility as well as boosts
confidence and  finally  improves  QOL.83848
Physiotherapy helps to maintain bone density, increases
peak bone mass and prevent further osteoporotic fractures
of the spine.838486.87

e Braces promote fracture healing by stabilizing spine,
allow faster mobilization, reduce pain and fatigue, and
prevent postural forward flexion and deformity, collapse
and neurological deficits, thus significantly improving
activities of daily living, functional outcome and
QOL.588 The recommended arthrosis is a three-point
contact braces, hyperextension orthoses, a Jewett brace,
or thoracolumbar sacral orthoses.®8% Braces are less
invasive, relatively safe, and inexpensive.®® However,
prolonged use for more than three months may increase
stiffness in elderly, produce sores, decrease pulmonary
function, reduce muscle mass and remain uncomfortable,
leading to high rates of noncompliance.6592

e A tailored rehabilitation program based on balance and
muscle strength tests is an effective treatment option for
basic motor function improvement and disability
reduction, 939495

Surgical intervention: Approximately 15%-35% of OVF,

develop persistent pain, poor chest function, progressive

deformity, and neurological deficit with conservative treatment
alone, requiring further intervention.®°” The role of surgical
treatment remains controversial and should be reserved for
those who fail initial nonsurgical management options.5
Broadly, the surgical options include,

e Minimal invasive techniques like Vertebral Augmentation
(VA) are vertebroplasty (VP), Kyphoplasty (KP) and
Radiofrequency Kyphoplasty (RFK).%

e  Short-segment fixation with cement augmentation, a
hybrid technique,%%:100:101

e  Long segment fixation using pedicle screws,0%103.104

Minimal invasive technique for VA includes percutaneous
image guided injection of bone cement or artificial bone into
the vertebra to reduce pain and increase its strength.1% It can
reduce pain by 98% during the acute phase due to elimination
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of micromotion and thermal reaction of polymethyl
methacrylate cement.8” It is not performed to correct
deformity, but it does help in stability, prevent further
deterioration of deformity!® and improve sagittal balance.'”
VA is associated with longer patient survival than non-
operative treatment!®1%® and has shown greater and faster
improvement in Health-related quality of Life. However, on
longer follow-up, back pain and HRQOL failed to demonstrate
a difference.’® It is a very commonly performed procedure
nowadays. However, but the procedure had got very unpopular
temporarily  following publication of 2 double-blind,
randomized controlled trials (RCTs) (Investigational
Vertebroplasty Safety and Efficacy Trial, INVEST and A
Randomized Trial of Vertebroplasty for Painful Osteoporotic
Vertebral Fractures) in 2009, which showed small
improvement in pain with many potential
complications.102%111 However, it is now the most performed
surgery for OVF. It is cost-effective compared with
nonsurgical management.!'2113 The procedures include VP,
KP and RFK %114115116117 A meta-analysis suggested facet
joint block may be considered complementary to VA in the
management of residual back pain.*® Further details of each of
these procedures could not be discussed in this article.

The complications of the procedures include

e  Cement extravasation occurring in 87.5% for VP and
49.2% in KP leading to embolization and
anaphylactic shock, but these are mostly
insignificant and asymptomatic,119.120.121

» Index level re-fracture of vertebra can occur if there
is preoperative intravertebral cleft in x-ray, severe
kyphosis, thoracolumbar osteoporotic vertebral
fracture, solid lump cement distribution pattern with
increased  stiffness, higher vertebral height
restoration, abnormal mechanical load, unusual
loading distribution and decreased spinal motion and
load failure, 18122123

«  Adjacent-segment fracture can occur in 2% to 23%
in KP and up to 52% in VP, occurring within 2
months after Vertebral Augmentation. This can be
reduced by restoring sagittal balance and
physiological loading.108124.125

»  Delayed neurologic deficit and pain is seen 2% in
KP and 3.9% in VP,2 which could be due to
instability. Stabilization therapy has an important
role to play in these cases.'?’

e Vertebral body osteonecrosis (aka Kummell's
disease) and delayed post-traumatic osteonecrosis
are rare complications.'?®

A consensus statement from American and Canadian Societies

state that vertebral augmentation procedure is a safe,
efficacious, and durable procedure in appropriate patients with
symptomatic osteoporotic fractures, when performed in a
manner in accordance with published standards. It is to be
offered only when non-operative medical therapy has failed

egneuro, Volume 05, Issue 01, 2024



and it provides significant improvement in pain and function,
particularly ambulation.?®

Surgery: Open surgical procedures are performed in those
who fail conservative treatment and are not suitable for VA
procedure. So, the indications for surgery are%:97.130.131
unstable fracture, persistent intractable back pain of VAS score
>3, not responding to conservative management and affecting
ADL and QOL, kyphosis of Cob angle more than 20 degrees,
severely collapsed vertebra that causes a neurologic deficit!?,
a significant retropulsed bony fragment and chronic
pseudarthrosis'®*134, The details of open surgery should be
decided on a case-to-case basis. Broadly, surgical procedure
includes decompression, fixation, and fusion with deformity
correction or restoration of vertebral height. However,
superiority of one technique to another is not well known and
the decision must be made according to surgeon’s choice.
However, pedicle screw and other fixation alone should be
avoided in patients with a bone mineral density < 0.3
g/cm?2.135136 |n this situation, one needs to modify surgical
techniques, instruments and screws.’¥ The modification
includes multilevel fixation, cement augmentation, avoiding
ending the instrumentation at the apex of kyphosis.'®® The
technique and the instrument also need to be modified, like:

e Screws with larger diameters,’®140 Jonger screws
penetrating anterior cortex, expandable screws#142 that
improve the bone-screw interaction'* and pull-out
strength.

e A greater number of screws and longer fixation with more
fixation points are to be used. Combined anterior and
posterior approach gives better stability**4. A minimum of
three fixation points should be placed above and below
the deformity’s apex.**

e  Use of concomitant anchors and if necessary sublaminar
wire and hooks makes the fixation rigid and
Stab'e.134'146'147

e  Supplementary interbody fusion and osteotomy provide
anterior column support and thus enhances fusion,
improves strength and achieves a good sagittal balance.'*®

e Screw insertion is to be done with a triangulation
trajectory and engage sub-chondral bone. 14° Penetration
into the contralateral vertebral body cortex when
performing anterior instrumentation may increase the
rigidity.

e When the screw is under-tapped by 1 mm, screw purchase
can be improved in the pedicles.*>

e Cement augmentation along with use of cannulated
screws or VP helps to strengthen the grip and increase the
screw pull out strength.*5%152 However, increasing cement
volume does not have any effect on pull out strength.

e  Forceful correction of deformity may loosen the screws
and fail to achieve rigid fixation. In these cases,
incomplete correction of the deformity may have to be
accepted.

e Hybrid procedure can be performed which includes short
segment fixation combined with vertebral augmentation
procedure. %
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The complications of surgery could be implant-failure,
pseudoarthrosis, screw loosening, proximal and distal
junctional kyphosis, and loss of correction. It is an additional
challenge to operate on these patients due to old age, delayed
wound healing, associated co-morbidities, generalized diseases
and associated other fractures. Because no single approach can
guarantee the best surgical outcomes, customized surgical
techniques are required. Surgeons must stay updated on
current developments in the management of OVF and be open
to new treatment options.?

Preventive measures OVF could be prevented or reduced if
the risk factors in an individual are identified, and appropriate
preventive  measures are timely instituted.  The
recommendations are diet rich in calcium, phosphorus, protein
and vitamin D3. Physical activity strengthening the muscles,
bones and ligaments, correcting postures and preventing bony
erosion also help. All postmenopausal women older than 50
years of age are recommended to have supplementation of
Calcium (1000 mg) and Vit D3 (800IU/L).”"® Regular
screening using BMD in women of any age, especially those
with a major risk factor is advised'>. Measuring the skeletal
muscle area preoperatively using an axial computed
tomography of the lumbar spine might help to prevent implant-
related complications via early detection and treatment of
sarcopenia.'%®

Conclusion

Osteoporotic vertebral fractures are sadly on the rise and may
soon pose a threat to public health. Identification of risk
factors and timely institution of the preventive measures may
reduce the incidence of OVF. Pain relief is the main focus in
treatment along with treatment of progressive deformity and
neurological deficits. Non-operative management remains the
main stay of treatment for most of the osteoporotic spine
fractures. Minimal invasive augmentation procedure is being
increasingly used in appropriate patients who failed the
conservative approach. Surgery is effective in very selective
patients with modification of the techniques and devices. The
challenges are old age, associated co-morbidities and quality
of bones. The institution of preventive measures, early
detection of OVF and wise selection of the appropriate form of
management can assure reduction of osteoporosis related
morbidity and mortality.
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