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Osteoporosis which is characterized by a decrease in bone mass, is a common disease of the elderly. Primary
osteoporosis type | which sffects trabecular bone, increases the risk of vertebral fractures. Although standart ther-
apy for such fractures is conservative, in case of high risk of neurological complication, surgical intervention via
anterior or posterior approach Is necessary. Along with fracture treatment measures to prevent bone loss and in-
crease bone mass should be taken. The best way for individuals to prevent osteoporosis is to take calcium and vi-
tamin D and to engage in weight bearing exsreise. Women should consider taking estrogen after menopause. Bi-
phosphonate or calsitonin are recommended for patients with significant bone loss. A late complication of

osteoporotic vertebral fractures is kyphosis.
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INTRODUCTION

Osteoporosis is a common disorder that represents
a decrease in bone mass and leads to fracture after
minimal wauma. The disease is becoming more prev-
alent as the average life span increasing (3).

Bone mass in men and women reaches its peak at
approximately 30 years of age. Bone loss then pro-
ceeded at a rate of 0.5-1% per year in both sexes.
Women have a precipitious drop in bone mass over
2% per year that starts with menopause and contious
drop in bone mass over 2% per year that starts with
menopause and continnes for approximately ten years.
Apart from these ten years, women lose bone at the
same rate as man; approximately 0.5% per year (3, 9,
16).

The causes of osteoporosis are classified as pri-
mary or secondary. Primary osteoporosis has been di-
vided into two categories. Type I (postmenapausal os-
teoporosis} and type II (senile osteoporosis) (13). Se-
condary osteopoerosis has multiple etiologies, inclu-
ding endocrine diseases (thyrotoxicosis, primary hi-
perparathyrodism, Cushing's syndrome and hipogo-
nadism), malignancy (malignant myeloma), osteoma-
lacia {malabsorption syndromes and malnutrition) and
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long term unse of such drugs as corticosteroids and
heparin. '

Type I osteoporosis is the most common type of
osteoporosis and it's six to eight times as commeon in
women as in men. It occurs within 15 to 20 years after
menopanse. Estrogen deficiency in women and testos-
terone defiency in man are the primary causes of this
type of osteoporosis. Type 1 ostcoporosis affects tra-
becular bone more than cortical bone, and manifests
itself mainly by vertebral fractures of the painful crush
type. Calcium deficiency plays no role (3, 13). Type Il
osteoporosis often leads to hip fractures and to verte-
bral fractures of the painless multiple wedge type.
Type II osteoporosis is twice as common in women as
in men. A long history of calcium deficiency is largely
responsible for this condition, which is called senile
osteoporosis because it occurs in men and women over
the age of 70 (3, 16).

VERTEBRAL FRACTURES DUE TO
OSTEOPOROSIS

Osteoporosis is a common disease of the middle-
aged and elderly. In women, vertebral fracture inci-
dence incrtases after menopause and this increase
continues with age (3, 8, 13, 16). Trauma such as
weight lifting while arms extended, falls while in a sit-
ting position, horse riding may cause vertebral fractore
in osteoporotic people. In severe cases of osteoporosis
even sneezing or a simple cough can cause a vertebral
fracture. Osteoporosis is the cause of 20% of all verter
bral compression fractures (7). '
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Common type of osteoporotic vertebral fractures
include wedge fractures of the throracic spine and
crush fractures of the lumbar spine (7, 14). Osteoporo-
sis does not commonly cause wedge fractures above
T7. Such a fracture should suggest an infection or met-
astasis (4).

CLINIC FEATURES

- Usually the initial symptom of osteoporotic verte-
bral fracture is sudden and serious back pain. Howev-
er, asymptomatic kyphosis or short stature can also be
the first sign. A newly developed vertebral fracture
may be accompained by local tendemess and muscle
spazm, Transient ileus or urinary retantion may be ob-
served. Althongh radicular pain neurological defects
do not commonly occur, the possibility of spinal chord
compression should always be kept in mind.

In some cases due to the wedging of multiple
vertebrae progressive kyphosis and short stature devel-
op. Thoracic and abdominal cavity volumes are de-
creased because of the shorthening of vertebral col-
umn. Lung capacity decreases and a increase of
pressure into the abdominal cavity causes a potbelly
appearance. As a result of malfunction of the gasiroin-
testinal organs, weight loss is observed, With the pro-
gression of the kyphosis a restrictive lung disease is
added to the clinical picture.

DIFFERANTIALE DIAGNOSIS

The first step in working up the patient presenting
with a vertebral crush fracture is {o rule out trauma, tu-
mor or the four major forms of osteopenia (bone mar-
row abnormality, endocrinopathy, osteomalasia and
0Steopor0sis).

If the high-energy trauma is c¢liminated and there is
1o evidence of loeal pathology, such as tumor, the
physician should rule ount osteopenia using one of the
photon absorptiometry method. The physician then
investigates the following signs of a bone marrow
disorder; anemia, elevated ESR, abnormal serum
protein and electrophoresis resuolts. If any of these are
positive bone marrow analysis may be needed.
Approximately 2% of individuals with osteopenia will
have a bone marrow ctiology. In the face of a negative
bone marrow screen, the common endocrinophaties
(hyperthroidism, hyperpara-throidism, type I diabetes
and iatrogenic Cushing's syndrome) should be rule out
by checking plasma levels of these hormones and

complete history. Approximately 5-15% of individuals
with osteopenia will have a endocrinopathy. If
endocrinophaties are rule out, more attention should
be directed toward osteomalasia. Eight percent of
individuals with osteopenia will have some evidence
of this syndrome, which produces decreased levels of
calcium and phosphorous, a highly increased level of
alkaline phosphatase, decreased 25 hydroxy vitamin ID
and increased prathyroid hormone. A negative
analysis for osteomalasia leaves primary osteoporosis
as the cause of vertebral crush fracture.

EARLY PHASE CONSERVATIVE

TREATMENT

Main purpose is to stop the pain. If there is no neu-
rological complication, bed rest and analgesics are the
standart therapy. Early phase cold application for a
few hours could be beneficial. After then, wet and hot
compresses every 20-30 minutes should be used to
combat the muscle spasm. For cases with very severe
pain narcotic analgesics can be employed but such
drugs should only be used for a short period of time
and closely monitorised for various side effects.

In order to prevent neurclogical complications and
to ease the pain orthoses can be used. A thoracolum-
bosacral or lumbosacral orthose should be used de-
pending on fracture type or location, If there is a seri-
ous risk of neurological complications a Jewet type
hyperextantion brace can also be used (3, 4).

EARLY PHASE SURGICAL TREATMENT

If the osteoporotic crush fracture is burst type and
associated with a high risk of neurological compro-
mise, surgical (reatment is indicated. This treatment
includes anterior decompression and reconstruction.
Anterior reconstruction is accomplished by use of al-
lograft or methylmethacrylate. Allograft, antograft or
methylmethacrylate is conjunction with internal fixa-
tion ensure immediate stability. Posterior spinal instru-
mentation is an alternative techniques. This technique
does not allow a direct decompression but indirect de-
compression obtained by this method is sufficient.
This technique is particularly recommended for the
patients with multiple fractures requiring Iengthy pos-
terior instrumentation or multiple level chord com-
pression or those who can not tolerate anterior surgery
(3,4, 5, 15).
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PREVENTION

Along with fracture treatment, prophylactic drug
therapy for osteoporosis should be started and neces-
sary measures should be taken in order to prevent fur-
their bone loss.

In order to treat osteoporosis, the histology of the
disorder must be understood. High-turnover osteopor-
osis is associated with increased osteoclastic resorp-
tion, while low-turnover osteoporosis is associated
with decreased osteoblastic formation. There are two
main groups of drugs used for osteoporosis prophylax-
is. -

1. Antiresorptive Agents: Calcinm salts, vitamin
D, estrogen, calcitonin and biphosphonate.

2. Bone-stimulating agents: Sodium fluoride and
recombinand parathyroid hormone.

Calcium Salts: These cause a decrease in para-
thyroid hormone secretion by a negative feed back
mechanism and are a safe and effective drug for mild
cases of osteoporosis (8, 11),

Vitamin D Supplementation with vitamin D is
beneficial in case of a deficiency. However, a daily
dose of 400-800 IU is usually suggested (8).

Estrogen; Women may benefit from low dose of
estrogen supplementation therapy. Such a long term
therapy increases the risk of endometrial carcinoma, In
order to minimalize this risk, estrogen is given in com-
bination with progestin. Osteoporosis prophylaxis
with estrogen is effective for only 1-2 years. After
then there is no benefit. However, in cases with severe
bone loss estrogen monotherapy is not sufficient, com-
bination with calcium salts and vitamin D is necessary
(1,8, 10).

Calcitonin: Calcitonin is the physiologic parathyr-
0id hormone antagonist. It inhibits osteoclast activity,
calcium mobilisation from bone and destruction of the
protein matrix. In severe cases of osteoporosis a dos-
age of 50-100 U im-sc every other day or three times 2
week improves bone density, lowers the risk of verte-
bral fractures and diminishes pain due to compression
(2, 8). Similar results can be achieved by daily 50-100
U intranasal application (11). Calcitonin treatment
should be in combination with oral calcium supple-
mentation. After long term treatment with calcitonin,
the efficiency of this drug decreases (8).

Biphosphonates: These antiphagocytic agents
settle in bone crystals and slowly hydrolized, Of first
generation biphosphonates etidronate is given for two

weeks with a 400 mg per oral daily dose and this treat-
ment is repeated every three months for two years. In
order 10 prevent the minerilazation inhibiting effects
of this drug newer forms such as pamidronate and
alendronate have been developed (3, 6, 8, 10).

Sodium Fluoride: Sodium fluoride is given 60 mg
per oral daily but has a rather smail therapeutic index,
Although it increases bone density, this drug does not
reduce the incidence of vertebral fractures for it causes
thinning of cortical bone. Even, it causes an increases
of lower extremity fractures (8, 12).

Consequentily, the best way for the individuals 10
prevent osteoporosis is to take calcium and vitamin D
and engage in weight-bearing exercise. Women shonld
consider taking estrogen after menopause. Biphospho-
nate or calcitonin are recommended for patients with
significant bone loss.

LATE PHASE CONSERVATIVE and
SURGICAL TREATMENT

In this stage, the aim of treament is to relieve the
symptoms caused by developing kyphosis and to pre-
vent kyphosis progressing. These aim can be achieve |
by conservative measures in most cases. These meas-
ures include non-steriodal anti-inflammatory medica-
tion, analgesics and a variety of orthotics ranging from
reinforced support garments o molded-plastic braces
34).

The indication for surgical intervention are pain
that not respond to medication, progressive deformity
and neurological impairment. The goals of surgical
treatment must be appropriately limited to alleviate
pain and restore or preserve neurologic function. Cor-
rection of the deformity should not be a priority in the
surgical wreatment of osteoporotic kyphosis. Posterior

" instrumentation and cansellous allograft fusion is rec-

ommended. The instrumeniation should be extended
both proximally and distally of the kyphosis to limit
adding on by further compression. fracture (3, 4).

REFERENCES

1. Ettinger B, Genant HK, Cann CE.: Long-term estrogen
replacement therapy prevents bone loss and fractures.
Ann Intern Med. 102: 3; 319, 1985,

2. Gruber HE, Ivey JI, Baylink DJ et all.; Long-term cal-
citonin therapy in postmenopausal osteoporosis, Meta-
bolism 33: 295, 1984.




o

Akbasg, et al.

Journal of Turkish
Spinal Surgery.

Hadjipavlou AG, Lander PH.: Osteoporosis of the spine
and its management. In Spine Care (Ed. White A,
Schafferman J), Mosby, USA, Vol. 2: 848-869, 1995.
Hammerberg KW: Kyphosis. In. The Textbook of Spi-
nal Surgery (Ed. Bridwell KH, DeWald RL.}, I.B. Lip-
pincott Company, Philadelphia, New York, London,
Hagerstown, Vol. 1: 501-524, 1991.

Hammerberg KXW, DeWald RL.: Senile burst fracture:
A complication of osteoporosis. Orthop Trans 13: 97,
1989.

Heaney RP, Saville PD.: Etidronate disodium in post-
menopausal costeoporosis. Clin Pharmaco]l Ther. 20
593, 1976.

Jensen GF, Christiansen C, Boesen J et all.; Epidemiol-
ogy of postmenopausal spinal and long bone fractures.
Clin Orthop 166: 75-81, 1982.

Kayaalp O.: Osteoporoz. Rasyonel tedavi yéniinden
tibbi farmakoloji, Feryal Matbaaciltk, Ankara, 6. Baski,
Cilt 3: 2704-2713, 1993,

Krolner B., Nielsen SP.: Bone mineral content of the
lumbar spine in normal and osteoporotic women: cross-
sectiontal and longitudinal studies. Clin Sci 62: 329,
1982,

10.

11.

12.

13.

14.

15,

16.

Nelson BW, Harri ST, Genant HK, and et all.: Intermit-
tent cyclical etidronate treatment of postmenopausal 0s-
teoporosis. N Engl J Med. 123: 2: 73, 1990.

Reginster Y, Denis D, Albert A et all.: 1- Year con-
trolled randemised trial of prevention of early postmen-
opausal bone loss by intranasal calcitonin. Lancet 2:
1481, 1987, :
Riggs BL, Hodgson SF, O'Fallon WM et al.; Effect of -
fluoride treatment on the fracture rate in postmenopau-
sal women with osteoporasis. N Engl. J Med 322: 802,
1990. :
Riggs BL, Melton LI IIT: Evidence for two distrinct syn
dromes of involutional osteoporosis. Am J Med 75: 899
1983.

Rodin A, Murby B, Smith A, Caleffi M, Fentiman I,
Chapman MG, Fogelman I.: Premenopausal bone loss
in the lumbar spine and neck of femur: A study of 225"
Caucasian women. Bone 11: 1-5, 1990. '
Salomon C, Chopin D, Benoist M.: Spinal cord com- .
pression: An exceptional complication of spinal osteo-
porosis. Spine 13: 222, 1988,
Smith DM, Khairi MRA, Johnston CC: The loss of bone :
mineral with aging and its relationship to risk of frac
ture. J. Clin Invest 56: 311, 1975,




