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ABSTRACT

Objective: To find out the frequency of osteoporosis in patients with hip fracture as measured by
Quantitative Ultrasound of Calcaneal Bone.

Material and Methods: We scanned 68 patients randomly with Sahara Clinical Bone Sonometer from
Orthopedic Department of Hayatabad Medical Complex Peshawar with low energy hip fracture in male
and females of age 30 and above. The study took six months from January2004 to June 2004. Two main
variables in the study were the age and sex. The patients were grouped separately for either sex according
to their ages and then divided into age groups as, young age (30-49 years), middle age (50-69 years) and
old age (70years & above).

Results: Out of total sixty eight patients with fracture of the hip, 52 were female and 16 were male. Out
of the 52(76.47%) female, 36(69.23%) were osteoporotic and 16(30.77%) were osteopenic. In the
remaining 16(23.52%) male patients 9(56.25%) were osteoporotic and 7(43.75%) were osteopenic. Thus
there is a strong association between hip fracture and osteoporosis that exists in these patients.

Conclusion: Most of the patients who sustain hip fracture have associated underlying osteoporosis, which
if not treated can result in further fragility fractures.
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INTRODUCTION

Osteoporosis is a skeletal disecase
characterized by low bone mass and micro
architectural deterioration of bone tissues leading
to increased fragility of bones and subsequent risk
for fracture." Low bone mineral density is the most
important determinant of osteoporotic or fragility
fracture.” Fragility fracture is defined by the World
Health Organization as "a fracture caused by injury
that would be insufficient to fracture a normal
bone...the result of reduced compressive and/or
torsional strength of bone"*. Clinically, a fragility
fracture may be defined as a fracture "that occurs
as a result of a minimal trauma, such as a fall
from a standing height or less, or no identifiable
trauma"’.

Fracture is the most serious clinical
consequence of osteoporosis and can occur without
any symptom. Osteoporosis commonly occurs in
post menopausal and eclderly women due to
accelerated bone loss after menopause. Reduced
mobility, endocrine diseases, chromosomal

disturbances and a number of other conditions may
also contribute (Table 1).”* Spine, hip and wrist are
the common sites for osteoporotic fractures.’

Every second woman and every third man
over the age of 50 will eventually suffer from an
osteoporosis-related fracture. The lifetime risk for
an osteoporotic fracture of the hip, spine or wrist
has been reported to be 40% for Caucasian women
in Europe.” The risk for a hip fracture is between
11% and 18% in women."

Different fractures have different
consequences. Vertebral fracture can lead to
significant back pain, disability, disfigurement,
poor quality of life and an increased mortality
rate.""” Hip fractures are more worrisome, as the
subsequent mortality rate is approximately 25% for
those greater than 65 years of age.”'* In 1990, the
estimated total number of these injuries in persons
over the age of 50 was 1.7 million worldwide."”
Assuming that there are no changes in the age and
sex-specific incidence, the number of such
fractures is estimated to reach 6.3 million
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RISK FACTORS FOR OSTEOPOROSIS
AND FRAGILITY FRACTURES

Risk Factors for Osteoporosis

Female gender

Increased age

Hypogonadism

White race

Low body mass index

Family history of osteoporosis

Tobacco use

History of fracture

Chronic Glucocorticoid or Anticoagulant use
Endocrinopathies

High bone turnover and micro architectural changes

Risk factors for fragility fractures

History of falls

Poor physical condition
Dementia

Impaired vision
Environmental hazards

Current use of benzodiazepines or anticonvulsants

Table 1

worldwide by 2050 and in Europe the number will
double in 50 years and exceed 970 000.” As the
cost of treating these patients will also rise, a
three- to eight fold increase of the overall
expenditure by the year 2030 can be expected.'
The projected total costs are expected to be US
$131.5 billion worldwide by 2050."

Osteoporosis is diagnosed on assessment
of bone mass and bone mineral density (BMD)
that can be measured by several methods including
dual-energy X-ray absorptiometry(DEXA), single-
energy X-ray absorptiometry, quantitative
computerized tomography, and quantitative
ultrasonography of the heel (QUS)." Quantitative

ultrasonography (QUS) is a cheap and radiation
free method that assesses both the bone mass and
BMD."” Cross-sectional and prospective studies
have shown that QUS variables are as good as
bone mineral density determined by DEXA in
predicting hip and vertebral fracture, and provide
additional information that is independent of bone
mineral density."

The objective of the study is to find out
the frequency of Osteoporosis in patients with hip
fracture as measured by Quantitative Ultrasound of
Calcaneal Bone that presented in Orthopedic
Department of Hayatabad Medical Complex
Peshawar.

MATERIAL AND METHODS

We scanned 68 patients randomly from
Orthopedic Department of Hayatabad Medical
Complex Peshawar with hip fracture (male and
females of age 30 and above). The study took six
months started from January 2004 to June 2004.
Two main variables in the study were age and sex.
So patients were grouped separately for either sex
according to their ages. Then they were divided
into young age (30-49 years), middle age (50-69
years) and old age (70years & above).

We used Sahara Clinical Bone Sonometer
(Quantitative Ultrasound) in our study to measure
the calcaneal bone mineral density as stiffness
index.

WHO Osteoporosis Diagnostic Classification™

BMD is expressed as T-scores, the number
of standard deviations (SD) above or below
average in young normal adults.

Normal bone mass: T-score no lower than —I.
Osteopenia: T-score between —1 and -2.5.
Increased risk for future osteoporosis.

Osteoporosis: T-score equal to or less than
—2.5. High risk for fracture.

T Score can be measured by subtraction of
the patients' measured BMD from a BMD
reference range of young normal Caucasian

OSTEOPOROSIS IN HIP FRACTURE IN MALE AND
FEMALE (n=45)

= = TotalENo-oiH t ytic
F=Age I xYears— P
I patients | ™M Female = Total |
30-49 11 0 11(24.44%) 11(24.44%)
50-69 23 6(13.33%) 17(37.77%) 23(51.11%)
70& above 11 3(6.66%) 8(17.77%) 11(24.44%)
Total 45 9(20.0%) 36(80.0%) 45(100%)
45(66.17%)
Table 2
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OSTEOPENIA IN HIP FRACTURE IN MALE AND
FEMALE (n=23)

a )steoporotic
=Age ta yatie Fomale =
30-49 8 2(8.69%) 6(26.08%) 8(34.78%)
50-69 11 3(13.04%) 8(34.78%) 11(47.82%)
70& above 4 2(8.69%) 2(8.69%) 4(17.39%)
Total 23 7(30.43%) 16(69.56%) 23(100%)
23(33.82%)
Table 3

females in their thirties divided by SD."
INCLUSION CRITERIA

In our study we included patients of age
30 and above and either sex who presented with
hip fracture to Orthopedic Department of
Hayatabad Medical Complex Peshawar.

EXCLUSION CRITERIA

Patients with known diseases that can lead
to osteoporosis like hyperthyroidism, hyperparathy-
roidism, malignancy and osteomalasia were
excluded from the study.

RESULTS

To make it more understandable we have
divided patients into three age groups i.e. young
age (30-49 years), middle age (50-69 years) and
old age (70years and above). Out of the total sixty
eight patients with fracture of the hip, 45(66.17%)
were Osteoporotic, 23(33.82%) were Osteopenic.

Fifty two (76.47%) were females (Table No 2) and
16(23.52%) were males. (Table No 3).

Out of the 52 female, 36(69.23%) were
Osteoporotic and 16(30.77%) were Osteopenic
(Table No 4).

In the remaining 16 male patients,
9(56.25%) were osteoporotic and 7(43.75%) were
Osteopenic (Table No 5).

The frequency of osteoporosis in young
age group was 11(24.44%), in middle age group
23(51.11%) while in old age group it was
11(24.44%). The frequency of osteopenia in young
age group was 8(34.78%), in middle age group
11(47.82%) and in old age group was 4(17.39%).

In young age group there were 2(8.69%)
male and 6(26.08%) female, in middle age group
there were 3(13.04%) males and 8(34.78%)
females while in old age group there were
2(8.69%) males and 2(8.69%) females that were

OSTEOPENIA AND OSTEOPOROSIS IN HIP
FRACTURE IN FEMALE (n=52)

ae
s Osteope Ost ot Tota
30-49 6(11.54%) 11(21.15%) 17(32.69%)
50-69 8(15.38%) 17(32.69%) 25(48.07%)
70& above 2(3.84%) 8(15.38%) 10(19.23%)
Total 16(30.77%) 36(69.23%) 52
Table 4

OSTEOPENIA AND OSTEOPOROSIS IN HIP
FRACTURE IN MALE (n=16)

ale
= )steopenic | Osteoporotic a
30-49 2(12.5%) 0 2(12.5%)
50-69 3(18.75%) 6(37.5%) 9(56.25%)
70& above 2(12.5%) 3(18.75%) 5(31.25%)
Total 7(43.75%) 9(56.25%) 16

Table 5
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osteopenic. Likewise patients who were diagnosed
as osteoporotic were 11(24.44%) females in young
age group, 6 (13.33%) males and 17(37.77%)
females in middle age group and 3 (6.66%) males
and 8 (17.77%) female in old age group. The male
to female ratio of osteopenia is 1:3 and
osteoporosis is 1:4 as evident from Table No 2 and
3.

DISCUSSION

BMD measurements are predictors of
postmenopausal fracture risk” and have added
value in hip fracture risk estimation™.In our study
there was a positive association of osteoporosis
and osteopenia with the hip fracture caused by low
energy trauma. Our study also shows all the
patients were either osteopenic or osteoporotic and
that the osteoporotic fractures are more frequent in
middle and old age and are more frequent in
females.

In a study done by Wehbe J et a”l in
Lebanon there is a 2.45% of osteoporosis in
females of young age but in our study in there is
24.44% of osteoporosis in the same age group
which is five times high. Saadi HF et al* in United
Arab Emirates has included 185 women in his
study but had no osteoporotic female in young age
group. This means that osteoporosis is quite
frequent in young age group females. In females of
middle age group there is 37.77% of osteoporosis
but in Naheed et al* and Naganathan et al* studies
it is 53.85% and 49.07% respectively. In females
of middle age group osteoporosis is less frequent
in our study as compared to other. Likewise in our
study osteoporosis was 17.77% in female of old
age group, while it was 40.84% in Wehbe J et al®
study. Sadat Ali et al’ has studied 256
postmenopausal women in Al-Khobar Saudi Arabia
that has 46.70% frequency of osteoporosis.
Sornay-Rendu et al” has recorded 158 fractures in
116 women in which 8% were normal, 48% were
osteopenic, and 44% were osteoporotic. Chang KP
et al® has studied 1055 individuals (786 women
and 269 men) that had sustained at least one
symptomatic osteoporotic fracture. Of these, 229
(21.7%) were hip fractures [175 (22%) in women
and 54 (20%) in men].” Baddoura R et al” has
studied the Estimated lifetime risk of osteoporotic
fracture in men was 9.3% (CI: 6.7-11.9) and in
women was 16.7% (CI: 13.4-19.9).

Despite the above fact, few patients with
fractures are assessed for osteopenia and
osteoporosis. A retrospective study of 300
randomly selected patients with fractures of the
femoral neck was conducted by Gardner et al” in
which he pointed out that only 58 (19.3%) had
received a prescription for osteopenia at the time
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of their discharge. Forty of these patients (13.3%
of the overall group) had been prescribed calcium
but only 18 (6.0% of the overall group) had
received medication to actively prevent bone
resorption and to treat osteoporosis. The remaining
81% of patients were discharged without proper
medication and none had a bone density scan done
while in hospital.”

CONCLUSION

Osteoporotic fractures are more worrisome
as once they occur then chances of other fractures
increase. Patients admitted for treatment of low
energy hip fracture are not assessed for osteopenia
or osteoporosis. Patients with low energy hip
fracture are only treated for fracture but not for the
cause of fracture. The frequency of osteoporosis
with fracture of hip in females is eighty percent in
our study is enough for us to make a strategy for
its treatment and prevention.

REFERENCES

1. Harvey N, Cooper C. Epidemiology of
vertebral fractures. Adv Osteoporotic Fracture
Manag 2004:3:78-83.

2. Assantachai P, Angkamat W, Pongpim P,
Weattayasuthum C, Komoltri C. Risk factors
of osteoporosis in institutionalized older Thai
people. Osteoporos Int 2006; 17:1096-102.

3. Tan BK, Price RI, Dhaliwal SS, Briffa NK,
Song SS, Singer KP. Clinical utility of
calcaneal quantitative ultrasonometry and
thoracic kyphosis assessments in identifying
vertebral fractures in community settings. J
Rheumatol 2008; 35:327-34.

4. Vanasse A, Dagenais P, Niyonsenga T,
Grégoire P, Courteau J, Hemiari A. Bone
mineral density measurement and osteoporosis
treatment after a fragility fracture in older
adults: regional variation and determinants of
use in Quebec. BMC Musculoskel Dis 2005,
6:33

5. Chaudhary UJ, Osman SS, Moazam S, Shah
SIA, Najib U, Qureshi HN, et al. Corellation
of fracture index with BMD T-score in
postmenopausal females. Pak J Med Sci 2004;
20: 207-10.

6. Jones G, Boon P. Which bone mass measures
discriminate adolescents who have fractured
from those who have not? Osteoporos Int
2008; 19:251-5.

7. Fink HA, Ensrud KE, Nelson DB, Kerani RP,
Schreiner PJ, Zhao Y, et al. Disability after
clinical fracture in postmenopausal women
with low bone density: the Fracture
Intervention Trial (FIT). Osteoporos Int 2003;
14:69-76.

177



ROLE OF BONE MINERAL DENSITY MEASUREMENT BY CALCANEAL ULTRASOUND IN HIP FRACTURE

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Kanis JA, Johnell O, Oden A, Sembo I,
Redlund-Johnell I, Dowson A, et al. Long-term
risk of osteoporotic fracture in Malmo.
Osteoporos Int 2000; 11:669-74.

Canhdao H, Lucas R, Fonseca JE, Costa L,
Romeu JC, Branco J, et al. Factors influencing
calcaneus quantitative ultrasound
measurements in an urban population. Clin
Exp Rheumatol 2008; 26:67-72.

Lauritzen JB, Schwarz P, Lund B, McNair P,
Transbol I. Changing incidence and residual
lifetime risk of common osteoporosis-related
fractures. Osteoporos Int 1993; 3:127-32.

Cooper C. The crippling consequences of
fractures and their impact on quality of life.
Am J Med 1997; 103:12-7.

Ensrud KE, Thompson DE, Cauley JA, Nevitt
MC, Kado DM, Hochberg MC, et al. Black
DM. Prevalent vertebral deformities predict
mortality and hospitalization in older women
with low bone mass. Fracture Intervention
Trial Research Group. J Am Geriatr Soc 2000;
48:241-9.

Hagino H. World Health Organization.
Absolute risk for fracture and WHO guideline.
Fracture risk assessment by quantitative
ultrasound of bone; its advantage and
disadvantage. Clin Calcium 2007; 17:1042-7.

Wildner M, Clark DE. Hip fracture incidence
in East and West Germany: Reassessment ten
years after unification. Osteoporos Int 2001;
12:136-9.

Cooper C, Campion G, Melton LJ 3rd. Hip
fractures in the elderly: a world-wide
projection. Osteoporos Int 1992; 2:285-9.

Cummings SR, Rubin SM, Black D. The
future of hip fractures in the United States:
numbers, costs, and potential effects of
postmenopausal estrogen. Clin Orthop 1990;
252:163-6.

Johnell O. The socioeconomic burden of
fractures: today and in the 21st century. Am J
Med 1997; 103:20-5.

Arif M, Inam M. Frequency of Osteopenia and
Osteoporosis in Different part of North West
Frontier Province. J Postgrad Med Inst 2006;
20: 196-202.

Kaufman JJ, Luo G, Siffert RS. A portable
real-time ultrasonic bone densitometer.
Ultrasound Med Biol 2007; 33:1445-52.

Word Health Organization. Physician's Guide

Address for Correspondence:
Dr Mohammad Arif

G4-68, Street 2, Phase 2, Hayatabad, Peshawar — Pakistan.
E-Mail: a_37@yahoo.co.uk

JPMT 2009 VOL. 23 NO. 02 : 174178

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

to Prevention and Treatment of Osteoporosis.
National Osteoporosis Foundation. Report of a
WHO Study Group. World Health Organ Tech
Rep Ser 1994; 843:1-129.

Burger H, de Laet CE, Weel AE, Hofman A,
Pols HA. Added value of bone mineral density
in hip fracture risk scores. Bone 1999; 25:
369-74.

Wehbe J, Cortbaoui C, Chidiac RM, Nehme A,
Melki R, Bedran F et al. Age-associated
changes in quantitative ultrasonometry (QUS)
of the os calcis in Lebanese women-
assessment of a Lebanese reference population.
J Musculoskelet Neuronal Interact 2003;
3:232-9.

Saadi HF, Reed RL, Carter AO, Qazaq HS, Al-
Suhaili AR. Bone density estimates and risk
factors for osteoporosis in young women. East
Mediterr Health J 2001;7:730-7

Naheed T, Akbar N, Akbar N, Chaudry MA.
Bone Minreral Density measurement in a
medical camp to identify Osteopenic and
Osteoporotic subject. Pak J Med Sci 2005: 74-
7.

Naganathan V,March L, David H, Nick A P,
Joanna M, Philip N S. Quantitative heel
ultrasound as a predictor for osteoporosis. Med
J Aust1999 171: 297-300

Sadat-Ali M, Al-Habdan IM, Al-Mulhim FA,
El-Hassan AY. Bone mineral density among
postmenopausal Saudi women. Saudi Med J
2004 ;25:1623-5

Sornay-Rendu E, Munoz F, Garnero P,
Duboeuf F, Delmas PD. Identification of
Osteopenic Women at High Risk of Fracture:
The OFELY Study. J Bone Miner Res 2005;
20:1813-19.

Chang KP, Center JR, Nguyen TV Eisman JA.
Incidence of Hip and Other Osteoporotic
Fractures in Elderly Women: Dubbo
Osteoporosis Epidemiology Study.J Bone
Miner Res 2004; 19:532-6.

Baddoura R, Okais J, Awada H. Incidence of
fractures after the age of 50 in the Lebanese
population and implications in terms of
osteoporosis. Rev Epidemiol Sante Publique
2001;49 :27-32

Gardner MJ, Flik KR, Mooar P, Lane JM.
Improvement in the under treatment of

osteoporosis following hip fracture. J Bone
Joint Surg Am 2002; 84:1342-8.

178



