
OS TEO PO RO SIS FRAC TURES
Women who have frac tured one ver te bra, ex pe ri ence

fur ther frac tures 2.6-3 times more of ten com pared to
women with out a his tory of frac tures, re gard less of the
bone mass. In turn, women with low bone mass who have
ex pe ri enced spi nal or paraspi nal frac tures are 16 times
more likely to have fur ther spi nal frac tures. Among the
most dan ger ous are femo ral neck frac tures since mor tal ity 
among pa tients with this type of frac tures is very high.
Among pa tients of over 60 years of age, 25% of cases end
in death, and af ter reach ing the age of 90 over half of pa -
tients die [5,11,13]. When it comes to frac tures of the
dis tal part of the ra dial bone, the pro ce dure in volves set -
ting the bone and sta bi lis ing dis placed frac tures. Closed
re set ting un der lo cal an aes thetic is ap plied to gether with
im mo bi li sa tion in plas ter. Dis placed, un sta ble frac tures
are quali fied for sur gi cal treat ment. An al ge sics are used

when needed. In turn, frac tures of the proxi mal hu merus
are usu ally treated us ing non- surgical meth ods. Both
non- displaced frac tures and suc cess fully re set ones are
put in Des sault or Velpeau plas ter for 2-3 weeks, fol lowed 
by two weeks in ab duc tion or tho sis, start ing the grad ual
re ha bili ta tion of the el bow joint and shoul der. Proxi mal
fe mur frac tures are treated sur gi cally. Os teo porotic spi nal
frac tures are of a sta ble na ture, are clas si fied as com pres -
sion frac tures and prac ti cally do not re quire sur gi cal
in ter ven tion. Due to the acute pain ac com pa ny ing such
frac tures, some times opi ate an al ge sics are used [23]. Re -
ha bili ta tion fol low ing any type of os teo porotic frac ture is
ap plied in or der to im prove the pa ti ent’s qual ity of life and 
fa cili tate the re turn to self- sufficiency. Kine sio ther apy is
aimed at in creas ing the min eral den sity of bones, to pre -
serve its struc ture, im prove the pa ti ent’s mus cu lar and
mo tor co or di na tion, as well as en hance the func tion ing of
the car dio vas cu lar and res pi ra tory sys tem and the gen eral
fit ness. By us ing physio ther apy pain in ten sity can be re -
duced and mus cu lar ten sion can be con trolled, while
or tho pae dic ap pli ances en hance the pa ti ent’s func tion ing,
re duce the risk of fal ling and miti gate pain [13].
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ABSTRACT
Progressing osteoporosis is a pathological process, which leads to increased bone brittleness and the risk of spontaneous fractures.
The prophylaxis of osteoporosis is aimed at preventing its development. It is important to adjust prophylactic measures to each
patient’s needs and capabilities. In the case of osteoporosis, the procedure involves taking the medical history, physical
examination, densitometry, radiological examination and analytical tests. The following drugs are used in the treatment of
osteoporosis: bisphosphonates, calcitonin, estrogens, tibolone, drugs from the SERM group (raloxifen), fluoride, parathormone,
strontium. Furthermore, osteoporosis treatment is supplemented with calcium, vitamin D and phosphorus.
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OS TEO PO RO SIS RISK FAC TORS
Fac tors con trib ut ing to the risk of and in flu enc ing the

course of os teo po ro sis can be di vided into un modi fi able,
i.e. the ones de pend ing on ge netic de ter mi nants and
comor bidi ties and modi fi able, i.e. the ones which can be
in flu enced through a change in life style. Ge netic fac tors –
an in creased risk of the dis ease was iden ti fied in fami lies
with a his tory of os teo po ro sis. Age is also con sid ered
a risk fac tor be cause the bone tis sue de gen er ates with age
and thus the risk of os teo po ro sis rises [4]. An other fac tor
is sex – men in their young age reach a higher peak value
of bone mass than women; also, their bones are larger. In
turn, women at meno pause lose more bone min eral mass
than men [25]. The fac tors which can be in flu enced in -
clude, in ter alia, nu tri tion. Too low amount of cal cium in
diet in creases the risk of os teo po ro sis and frac tures. Simi -
larly, vi ta min D and pro tein de fi cien cies con sid era bly
in crease the risk of os teo po ro sis [4,25]. Hor mones con sti -
tute an other modi fi able risk fac tor. Es tro gen defi cits
in ten sify os teo clas tic ac tiv ity and bone re sorp tion. A 1%
an nual de crease in BMD in an un treated women af ter
meno pause trans lates into a 40-50% loss of the peak bone
mass af ter reach ing the age of 90 [3,4,11,27]. Re duced
physi cal ac tiv ity is also a natu ral way to re lieve bones, al -
though in the long run it may in crease the rate of bone
mass loss due to a de creased me chani cal stimu la tion of
os teo blasts. How ever, dur ing a pro longed pe riod of in ten -
sive physi cal ac tiv ity women may ex pe ri ence eat ing
dis or ders, the lack of men strua tion or os teo po ro sis. These
symp toms are called the fe male ath lete triad syn drome
[4,22]. Phar ma ceu ti cals such as cor ti cos ter oids, an ti con -
vul sant medi cines, ci clo sporin and hepa rin de crease bone
den sity. Cor ti cos ter oid ther apy con sti tutes an im por tant
cause of sec on dary os teo po ro sis [4,11,18,28]. To bacco
smok ing leads to de creased bone den sity, which is proba -
bly due to the re duced syn the sis of es tro gens and their
in ten si fied de ac ti va tion. It has been proven that to bacco
smok ing has an im pact on women’s bone min eral den sity.
In or der to stop bone mass de te rio ra tion, smok ing women
must re ceive higher doses of es tra diol than non- smoking
women [4,11,21]. Dis or ders such as dia be tes, hy per pa ra -
thy roid ism and hy per thy roid ism cause an in creased bone
turn over, which leads to gen eral bone mass de te rio ra tion.
In tes ti nal in flam ma tory dis eases, gas trec tomy, coe liac
dis ease, Crohn’s dis ease, and pan cre atic en do crine dis or -
ders are ac com pa nied by dis or ders in the in tes ti nal
ab sorp tion of cal cium, phos pho rus and vi ta min D. Cush -
ing’s dis ease and de pres sion in volve an in creased
con cen tra tion of en doge nous cor ti sol in blood se rum,
which en tails a loss in bone mass simi lar to the one ob -
served in cor ti co ther apy [4]. Bone me tabo lism in dia be tes
may be in flu enced by insulin- like growth fac tors and
other cy to ki nes. Re tino pa thy and dia be togenic neu ro pa -
thy are the risk fac tors con trib ut ing to fre quent fal ling, as

they cause vi sion, bal ance or gait dis or ders [6]. Rheu ma -
toid joint in flam ma tion is a comor bid ity of os teo po ro sis.
A pro longed rheu ma toid pro cess leads to gen er al ised os -
teo po ro sis re lated to joint dam age and, in con se quence, to
the im pair ment of physi cal fit ness [16].

PRO PHY LAC TIC MEAS URES
Os teo porotic frac tures can be pre vented by avoid ing

in ju ries, be cause one frac ture leads to an other. Pro phy -
laxis is also an im por tant ele ment of com bat ting
os teo po ro sis at all stages of a per son’s life. Chil dren and
ado les cents should be edu cated about the proper sup ply of 
cal cium and vi ta min D3 as well as an ac tive life style. In
the case of adults, it is im por tant to avoid smok ing and
drink ing ex ces sive amounts of al co hol. Women in meno -
pause are rec om mended a hor mone re place ment ther apy
un less there are se ri ous con tra in di ca tions. Mod er ate
physi cal ac tiv ity is also rec om mended. Eld erly peo ple are
ad vised to main tain the proper body weight and the re -
quired cal cium and vi ta min D3 con sump tion, take
ad van tage of sun bath ing, pre serve a pos si bly high level of 
physi cal fit ness and suit able amount of ex er cise [24]. Peo -
ple aged 25-30 un til reach ing the peak bone mass are
ad vised to ex er cise be cause the lack of physi cal ac tiv ity is
a ma jor risk fac tor of os teo po ro sis. How ever, it should be
borne in mind that too in ten sive physi cal ex er cise in
young women can in duce the tem po rary lack of men strua -
tion and con se quently a re duc tion in es tro gen ac tiv ity
stimu lat ing the de vel op ment of bone tis sue. Main tain ing
physi cal ac tiv ity af ter the age of 50 is the most im por tant
fac tor pre vent ing bone mass de te rio ra tion. Stroll ing is a
good pro phy lac tic meas ure, be cause pa tients can en joy
sun light which stimu lates the pro duc tion of vi ta min D.
Eld erly peo ple due to the weak ened skele tal sys tem
should choose less strenu ous ex er cises, such as walk ing,
and sup ple ment them with re sis tance ex er cises of the up -
per and lower part of the body. Ex ces sive strain on
a fail ing skele tal sys tem may lead to fatigue- induced dam -
age and stress frac tures [4,20,22]. Ac cord ing to gen eral
prac tice, daily diet sup ple men ta tion with on av er age 1000
mg cal cium, 800 IU of vi ta min D and pro teins in the
amount of 1 g/kg of body weight can be rec om mended to
os teo po ro sis pa tients as a sup ple men tary treat ment.

DI AG NOS TIC TESTS IN OS TEO PO RO SIS
Apart from the tra di tional tak ing of the medi cal his -

tory, phy si cians may use ques tions from the os teo po ro sis
risk test rec om mended by the In ter na tional Os teo po ro sis
Foun da tion (IOF).

Physi cal ex ami na tion starts with the meas ure ment of
the pa ti ent’s height, body weight and the cal cu la tion of
the BMI (Body Mass In dex). The signs of faulty pos ture
typi cal for this dis ease are also evalu ated, in clud ing the
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in crease of tho racic ky pho sis with a sec on dary in crease of 
lum bar and cer vi cal lor do sis, de for ma tion of the tho rax
(dowa ger’s hump). The phy si cian also per forms a stan -
dard ex ami na tion of the spine and limbs [8].

Den si tome try is a spe cial ist ex ami na tion per formed to
meas ure the min eral den sity of bones. Den si tomet ric
meth ods are based on meas ur ing gamma ra dia tion ab sorp -
tion sent by a ra dio ac tive iso tope or an x- ray tube. By
meas ur ing the ra dia tion den sity from the x- ray tube be fore 
and af ter go ing through the ob ject, it is pos si ble to cal cu -
late the ob ject’s mass [17]. Bone den sity meas ure ments
are also made with the use of ra dio logi cal ab sorp ti ome try
based on the tra di tional ra dio logi cal ex ami na tion [8]. An -
other method is the sin gle x- ray ab sorp ti ome try – SXA,
where ra dia tion meas ure ment is car ried out with den si -
tome ters con structed spe cifi cally for this pur pose.
How ever, per form ing ex ami na tions re mains prob lem atic,
es pe cially in the area of limb bones. It also does not al low
the dis tinc tion be tween the cor ti cal and tra be cu lar struc -
ture [8,17]. Dual en ergy x- ray ab sorp ti ome try (DEXA,
DXA) is an other den si tomet ric method. New gen era tion
ap pa ra tus is used here, in which the source of ra dia tions is
an x- ray lamp which, em ploy ing a spe cial fil ter, emits
a beam with dou ble en ergy. Ow ing to this method, the
bone min eral den sity can be meas ured in the lum bar sec -
tion of the spine in the an tero pos te rior and lat eral
pro jec tion in the proxi mal part of the fe mur, fore arm and
in the en tire spine. The avail able soft ware also al lows the
meas ure ment of BMD around the hip joint pros the sis. The 
test is ab so lutely safe, as the meas ure ment takes from 5 to
12 min utes, the ap plied ra dia tion dose is low, and sen si tiv -
ity is high [1,8,15,17]. For pa tients and phy si cians Z and T 
scores are the most im por tant in the in ter pre ta tion of a d -
en si tomet ric test. The Z score shows stan dard de via tions
be tween the pa ti ent’s bone den sity and sta tis ti cal data for
a healthy per son of the same sex, race and age. The T-
 score de fines stan dard de via tions be tween the pa ti ent’s
bone den sity and the peak, ideal bone mass, which the pa -
tient could have achieved in ado les cence. The World
Health Or gani sa tion (WHO) sug gests den si tomet ric test -
ing of os teo po ro sis pro gres sion [8].

Bone den sity meas ure ments are also per formed
through quan ti ta tive com put er ised to mo gra phy – QCT.
Acous tic pa rame ters of bones are made with the use of
quan ti ta tive ul tra sonogra phy – QUS. Dif fer en tial di ag no -
sis and docu men ta tion of frac tures is pre pared on the ba sis 
of a ra dio logi cal ex ami na tion, typi cally of the dor sal and
lum bar sec tion of the spine [1,8].

Each per son with sus pected os teo po ro sis should un -
dergo ana lyti cal ex ami na tions such as com plete blood
count, eryth ro cyte sedi men ta tion rate and gen eral urine
test, cal cium and al ka line phos phatase ra tio in blood se -
rum, and cal cium and cre ati nine ra tio in urine. Bone
mark ers based on the analy sis of bone me tabo lism prod -

ucts in se rum or urine make it pos si ble to de ter mine bone
me tabo lism. They are di vided into bone for ma tion mark ers
(the bone frac tion of al ka line phos phatase, os teo cal cin,
N- terminal pro pep tide of pro co la gen type I) and re sorp -
tion mark ers (pyri di no line, de oxypy ri di no line) [1,8].

PHAR MA CO THER APY IN OS TEO PO RO SIS
For pro phy laxis it is rec om mended to take 600-1500

mg of ele men tal cal cium daily [2]. Vi ta min D also par -
tici pates in cal cium ab sorp tion from the gas tro in tes ti nal
tract and its re ab sorp tion in kid ney tu bules. For pro phy -
laxis men and women who have turned 50 are re commen-  
ded to sup ple ment vi ta min D with daily doses of 400-800
units [2,10]. Phos pho rus con sti tutes an im por tant ele ment
af fect ing cal cium bal ance. Body phos pho rus in 90% is
lo cated in bones and teeth in the form of cal cium phos -
phates; its ab sorp tion is also de pend ent on vi ta min D. Its
sources in clude meat, poul try, fish, milk and dairy prod -
ucts, es pe cially fer mented cheese, cot tage cheese and
yo ghurts, and ce real prod ucts – dark bread, and pearl bar -
ley [12]. Fluo ride in creases the number of os teo blasts,
i.e. ac tive bone- forming cells, so it con trib utes to bone
crea tion. Ac cord ing to the ex perts from the Na tional Food 
and Nu tri tion In sti tute in War saw, the ap pli ca tion of fluo -
ride in os teo po ro sis ther apy can be ef fec tive and safe
un der the con di tion that the daily dose does not ex ceed
15-30 mil li grams [10].

Among os teo po ro sis medi cines there are the fol low -
ing: bisphos phon ates, which ef fec tively pre vent the de -
te rio ra tion of bone mass, per ma nently bond ing with
hy droxya pa tite crys tals on the bone sur face. They also in -
hibit the ac tiv ity of os teo clasts. Among bisphos phon ates
there are eti dronate, al en dronate, and rise dronate
[2,10]. Iban dronate is a bisphos phon ate of the new est,
third gen era tion. Its anti- resorptive ef fect is at least ten
times stronger than that of al en dronate. It is used in the
treat ment and pro phy laxis of post- menopause os teo po ro -
sis. In this case, how ever, ad verse re ac tions such as
influenza- like syn drome have been ob served. Simi larly as 
other bisphos phon ates, iban dronate has an anti- neoplastic 
ef fect and re duces the risk of bone me tas ta ses [9,14]. Cal -
ci tonin is a hor mone regu lat ing cal cium bal ance. It is
se creted as a re sult of a high con cen tra tion of cal cium in
blood. Cal ci tonin has an ef fect op po site to para thor mone.
It low ers the con cen tra tion of cal cium and de creases bone
re sorp tion by di rectly block ing os teo clas tic ac tiv ity. Os -
teo po ro sis can be treated with salmon cal ci tonin be cause
it has a stronger ef fect than hu man cal ci tonin. The ef fects
of cal ci tonin also in clude the re duc tion of pain, which
con trib utes to the im prove ment of the gen eral con di tion
and physi cal fit ness of os teo po ro sis pa tients [2,10,19].
Es tro gens have a di rect im pact on os teo blasts, in creas ing
their ac tiv ity and ex tend ing their life time, while stimu lat -
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ing natu ral cell de cay [2,10,19,27]. Ti bo lone is a syn thetic
ana logue of sex hor mones with es tro gen, an dro gen and
pro gesta gen ef fects. It pre vents the de te rio ra tion of bone
mass and, due to the an dro gen com po nent, low ers bone
turn over by 30 - 50%, lead ing to a 2-5% in crease in bone
mass in the first two years of use [10]. SERM (Se lec tive
Es tro gen Re cep tor Modu la tor) in hib its the for ma tion of
os teo cytic la cu nae by os teo clasts. In women in the post-
 menopausal age ra loxifen causes a de crease in the con -
cen tra tion of bone turn over mark ers, an in crease in bone
mass in ver te bral bod ies, and con sid era bly re duces the
risk of ver te bral frac tures dur ing three years of ther apy
[2,10,19,26]. Para thor mone, se creted by para thy roid
glands, to gether with cal ci tonin, is re spon si ble for regu lat -
ing cal cium bal ance. It has been found that para thor mone
treat ment de creases the risk of ver te bral and parav er te bral 
frac tures, in creases the av er age min eral den sity of bones
and is well tol er ated by pa tients [2,10,13]. Stron tium ra -
ne late is a medi cine with a dou ble ef fect – it in hib its
re sorp tion and stimu lates the for ma tion of bone tis sue by
lim it ing the dif fer en tia tion and ac tiv ity of os teo clasts and
in creas ing the syn the sis of col la gen by os teo blasts
[7,10,14].

REFERENCES
1. Ar den N.K., Spec tor T.D.: Os teo poroza – ak tu alny stan

wiedzy. Bor gis, Warszawa, 50-51, 56, 67-70, 2000. 
2. Ba jaj S., Saag K.G.: Os teo poroza: ocena i lec zenie. Me dycyna

po Dy plo mie, 8, 67-69,74, 2004. 
3. Baszko-Błaszc zyk D., Sowi ński J.: Choroby tarc zycy i

nadnerczy a za grożenie os teo porozą. Tera pia, 2, 22, 2005.
4. Beck B.R., Schoe maker M.R.: Os teo poroza. Najważniejsze

czyn niki ryzyka i możli wości lec zenia. Me dycyna po Dy plo -
mie, 10, 148-158, 2000. 

5. Bili ński P.J.: Prob lemy lec zenia złamań os teo poro tyc znych
końc zyn dolnych. Or tope dia Trau ma tolo gia Re ha bili tacja,
2, 171-172, 2002.

6. Chau D.L., Edel man S.V., Chandran M.: Os teo poroza a cu -
krzyca. Me dycyna po Dy plo mie, 9, 151, 2003. 

7. Czer wi ński E., Bieda T.: Ranelin ian strontu – nowa opcja
lec zenia os teo porozy. Tera pia, 2, 49, 2005.

8. Czer wi ński E., Działak P.: Di ag no styka os teo porozy i ocena
ryzyka złama nia. Or tope dia Trau ma tolo gia Re ha bili tacja, 2,
128-129, 131-133, 2002.

9. Czer wi ński E., Osie le niec J.: Iban dro nian w za po bie ganiu
złaman iom os teo poro tyc znym. Reu ma tolo gia, 6, 356, 2009. 

10. Czer wi ński E., Sawiec A., Działak P., Kołacz M.: Lec zenie os -
teo porozy. Or tope dia Trau ma tolo gia Re ha bili tacja, 2, 105,
192-196, 2002.

11. Har vey N., Coo per C.: Czyn niki de ter mi nujące ryzyko
złamań w os teo porozie. Me dycyna po Dy plo mie, 11,
24,140-142, 2003.

12. Heaney R.P.: Fos for w die cie a lec zenie os teo porozy. Me -
dycyna po Dy plo mie, 7, 83-84, 2005.

13. Horst- Sikorska W., Marcin kowska M.: Os teo poro tyc zne
złama nia kostne- pro fi lak tyka, lec zenie, re ha bili tacja. Tera -
pia, 2, 37- 39, 46-47, 2005.

14. Kołczewska A.: Współczesne me tody lec zenia os teo porozy.
Prze wod nik Lekarza, 3, 73, 2007. 

15. Leszc zyński P.: Gęs tość min er alna kości czy jakość kości –
prak tyc zne po dejście do oznac zeń den sy tome tryc znych.
Tera pia, 2, 41-43, 2005.

16. Leszc zyński P., Hry caj P., Mack iewicz S.: Os teo poroza
u cho rych na reu ma toi dalne za pale nie stawów – realny
prob lem czy fik cja? Ocena występow ania złamań trzonów
kręgowych u ko biet z reu ma toi dalnym za pale niem stawów
w wieku do 50 lat. Reu ma tolo gia, 6, 363, 2007.

17. Lo renc R.S., Wal ecki J.: Di ag no styka os teo porozy. Wy -
dawnictwo Lekar skie PZWL, Warszawa, 47, 49-51, 1999.

18. Mack iewicz S.: Tera pia glikok or tykoi dami a za grożenie os -
teo porozą. Tera pia, 2, 6-7, 2005.

19. Mas troi anni Jr L., Rav ni kar V.A., Woo ten W.: Ocena
i o chrona układu kost nego u ko biet po meno pauzie. Gi -
nekolo gia po Dy plo mie, 1, 67-69, 2003.

20. Pilewska A., Ka na dys K., Łepecka- Klusek C., Bu cholc M.:
Ak ty wność fi zyc zna ko biet jako pro fi lak tyka os teo porozy.
An nales Uni ver si ta tis Mar iae Curie- Skłodowska Lublin
Sec tio D, 489, 2003.

21. Pilewska A., Łepecka- Klusek C., Ka na dys K., Bu cholc M.:
Zachow ania zdrowotne ko biet zmniejszające ryzyko zachor -
ow ania na os teo porozę. An nales Uni ver si ta tis Mar iae
Curie- Skłodowska Lublin Sec tio D, 494, 2003.

22. Sapuła R., Gro chowski L., Wójcik M.: Ocena zale ceń lekar -
skich w pro fi lak tyce i lec zeniu os teo porozy. An nales Uni ver si -
ta tis Mar iae Curie- Skłodowska Lublin Sec tio D, 58 supl. 13
[cz.3], 82, 2003.

23. Smith R., Har ri son J., Coo per C.: Os teo poroza. Współpraca
lekarza pier wszego kon taktu i specjal isty. Me dycyna prak tyc -
zna, Kraków, 39, 2000. 

24. Szczygielska- Majewska M., Pa pis E.: Styl życia a os teo -
poroza. An nales Uni ver si ta tis Mar iae Cu rie-Skłodowska
Lublin Sec tio D, 242, 2003.

25. Tkaczuk-Włach J., Sob styl M., Jakiel G.: Os teo poroza –
obraz klinic zny, czyn niki ryzyka i di ag no styka. Przegląd
Meno pau zalny, 2, 114, 2010. 

26. Tkaczuk-Włach J., Sob styl M., Jakiel G.: Os teo poroza – za -
po bie ga nie i lec zenie. Przegląd Meno pau zalny, 4, 284, 2010. 

27. Warenik- Szymankiewicz A., Słop ień R.: Miejsce es tro genów 
w lec zeniu os teo porozy. Tera pia, 8, 44, 2005.

28. Żaba R.: Miejs cowa kor tykotera pia a ryzyko os teo porozy.
Tera pia, 2, 30, 2005. 

108 Current Issues in Pharmacy & Medical Sciences

J. Celej-Szuster, K. Muzyczka, M. Tarczyńska, M. Celej, K.Kociuba-Adamczuk, K. Turowski, A.Prystupa, A. Stanisławek


