Changes in bone mass and biochemical indices in
patients with Colles and femoral neck fracture
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In this study, the values of bone mineral density (BMD), bone mineral content (BMC) and bone related biochemical
assays were obtained in 20 patients with femoral neck fractures and 30 patients with Colles fractures.

BMD and BMC measurements were determined by photon absorptiometry at vertebrae, mid and distal radius.

When the patients with femoral neck fractures were compared to the age-and sex-matched controls, the trabecular and
cortical bone loss were significantly higher in the former group. According to the BMD values, bone loss ratios were 21%
at L2L4, 20% at mid radius, 24% at distal radius in men; (p<0.01), but 35% at L2L4, 33% at mid radius and 45% distal
radius in women; (p<0.001). Similar results were also obtained in patients with distal radius fractures. According to the
BMD values, bone loss ratios were 23% at L2L4, 23% at mid radius, 27% at distal radius in men; p<0.001, but 23% at
L2L4, 18% at mid radius and 22% at distal radius in women; (p<0.001, p<0.05 and p<0.01). The loss of bone mass was
the highest in female patients with femoral neck fractures.

The body mass index (BMI) was significantly lower in all osteoporotic patients expect for female patients with femoral
neck fractures. In general, there was not any significant difference between the biochemical indices of healthy and
osteoporotic subjects. [Turk J Med Res 1993; 11(1): 37-43]
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Osteoporosis, the commonest bone disorder and a cli-
nical definition, is characterized by a reduction in bone
mass that compromises the biomechanical integrity of
the skeleton and is complicated by fractures. Osteopo-
rosis is categorized in two main groups; primary and
secondary. While in secondary osteoporosis there is
another disease or a cause responsible for osteoporo-
sis, there is no such a cause in primary osteoporosis.

Primary osteoporosis can also be categorized in
two different types having different general charac-
teristics. Type | osteoporosis (postmenopausal) is a
case observed in postmenopausal women after the
age 55 and where the trabecular bone loss is domi-
nant.

Vertebrae fractures and distal radius (Colles) frac-
tures are often observed in these atients. Type Il os-
teoporosis (senil) is the type of osteoporosis with both
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trabecular and cortical bone losses, observed in old
patients and manifesting itself with femoral neck frac-
tures.

Various investigators have shown that average
trabecular bone ratios were 73% in vertebrae constitu-
ting the axial skeleton system; 69-90% in lumbar ver-
tebrae; %25 in femoral neck constituting appendicular
skeleton system; 5-10% in midradius and 30-40% in
distal radius (1,2).

A lot of investigators studied the relation between
bone mass loss and fracture and particularly determi-
ned that the fracture risk increases when the bone mi-
neral mass decreases more than 20% of the normal
value (3,4). In femoral neck fractures, authors put for-
ward different views. Some authors state that these
persons are not osteopenic (1,5,6) and others support
that bone mass loss is an important cause (7,8). But
they all agree that trabecular bone mass loss is re-
sponsible for Colles fractures (9-11).

Bone turnover markers and other biochemical in-
dices related with bone metabolism is generally found
to be normal other than osteoporotic cases where
turnover rates are high (12,13).

37



38 ARPACI, KUTLU, URAL, OZET, UNAL, KILING, AYRIM, KOCABALKAN, SAYAR

In this study, the changes ocurring in the bone
masses and bone related biochemical indices of the
primary osteoporotic patients with femoral neck and
Colles fractures were investigated.

MATERIALS AND METHODS

This study is carried out on 50 primary osteoporotic
patients who admitted to the GATA internal medicine
and orthopedics outpatient clinics between May 1989-
May 1991 and on healthy individuals who were seen
at the check-up outpatient clinic.

Osteoporotic patients consisted of 50 person as a
total of which 30 had Colles fractures (10 men, 20 wo-
men with the average ages 52, 70 and 56, 45 years)
and femoral neck fractures (10 men, 20 women with
the avarage ages 66, 70 and 64, 50 years).

Fractures were detected in each patient through
radiography. Patients with severe degree os-
teoarthritis were excluded from the study.
Whose fractures are caused by little traumas during
the post 6 months and the period 3 months ago, and

who completely recovered were included in the study

direct
Patients

and the cases where the fractures occurred more than
6 months ago or not later than 3 months were exclu-
ded. There wasn't any additional
primary osteoporosis in these patients and there was
no history of medicine which has an affect on the cal-
cium metabolism. The patients in these group were di-
vided into four subgroups;

disease other than

1. Male patients with femoral neck fractures (Group

2. Male patients with Colles fractures (Group Il

Tablet-.
(Group 1) and healthy males

3. Female patients with femoral neck fractures

(Group ill)
4. Female patients with Colles fractures (Group IV)

The Values for bone mineral density (BMD) and
bone mineral content (BMC) of lumbar vertebrae and
radius were measured by photon absorption technique
and Norland 2600 Dichromatic Bone Densitometer de-
vice (8). BMD values were measured in all lumbar ver-
tebrae (ALL) and L2L4 where as BMC value were
measerud only in L2L4. BMD and BMC values of fo-
rearm were measured in two regions; in midradius and
in distal radius. Measurements were made from the
dominant arm for healthy individuals. For patients with
femoral neck fractures measurements were made on
the same arm if the fracture was not located at the
dominant arm and from the other arm if the fracture is
at the dominant arm for the patients with distal radius
fractures.

Measurement of serum total calcium, phosphorus
and and total alkaline phosphatase, and calcium,
phosphorus measurements for a 24 hour urine were
determined at Biochemistry Department by spectropho-
tometric method and Technicon RA-1000 autoanalyzer,
and the urine hydroxproline values were measured
spectrophotometrically by colorimetric method develo-
ped by Kivirikko and his friends (14). Hydroxyproline
values were expressed as a ratio of creatinine in the
same urine.

RESULTS

The average values and the results of the statistical
analysis of male patients with femoral neck fractures
(Group 1) and age-/sex-matched controls are indicated

The average values and the results of the statistical analysis of male patients with femoral neck fractures
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in Table 1 and the correlation characteristics are
shown in Table 5. The average values and the results
of the statistical analysis of female patients with femo-
ral neck fractures (Group Il and age-/sex-matched
controls are indicated in Table 2, and the correlation
characteristics are shown in Table 6. The average va-
lues and the results of the statistical analysis of male

patients with Colles fractures (Group Il) and healthy
males are indicated in Table 3, and the correlation
characteristics are shown in Table 7. The avearge va-
lues and the results of the statistical analysis of fe-
male patients with Colles fractures (Group 1IV) and
healthy females are indicated in Table 4, and the cor-
relation characteristics are shown in Table 8.

Table 2. The average values and the results of the statistical analysis of female patients with femoral neck fractures

(Group lll) and healthy females
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For the abbreviations see the footnotes shown

Table 3. The average values and the results of the statistical analysis of male patients with Colles fractures (Group I)

and healthy males
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Table 4. The average values and the results of the statistical analysis of female patients with Colles fractures (Group

IV) and healthy females
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Table 5. The correlation of femur neck fractured males
parameters that are different from controls
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The correlation is found to be poor in boxes left blank.

DISCUSSION

Significant bone mass loss was found in the vertebrae
and appendicular bones of the male and female pa-
tients with femoral neck fractures. This loss was more
significant in females as compared to males (Table 1
and 2). Cummings, (1985), reported 15 studies in this
field (1). Cummings asserted that the measurements of
cortical and trabecular bones, taken from different
places by different techniques were lower only in 6
studies as compared to the controls and these were
not significant; the patients with hip fractures infact
were not significantly osteopenic because of the lack
of a good correlation between BMD ii d BMC values
in different places; and for these \ .Jents, the factors
related with age could be more important in fractures
(1). Some other investigator has also reported the
same view (6,15). Cummings, et al, detected 53 hip
fracture cases in a study that was performed prospec-
tively in 1990 with 9703 females older than 65 (5).
They found a reverse correlation between the fracture
risk and the distal, proximal radius and calcaneous

BMD's in the patients with hip fractures and though
that the age related physiological loss was responsible
for the bone mass loss in these places (5). On the
other hand, Melton and his friends, in their study with
300 females performed in order to investigate prospec-
tively the femoral neck and intertrochanterik fracture
risk, determined a significant decrease in femoral and
intertrochanteric region BMD's of the fracture cases
and asserted that the bone mass loss was important
in hip fractures (16). In their prospective studies per-
formed on 521 white females, Hui, et al. friends deter-
mined fractures out of vertebrae and asserted that mid
radius BMC values are useful in determining these
fractures (17).

If the results of this study and our study are ta-
ken into account one can see that vertebral and ap-
pendicular bone mass losses seen both in males and
females suggest that the patients with femoral neck
fractures are significantly osteopenic. BMD measure-
ments were found to be more significant (especially in
males) in showing the bone mass loss. No significant
change in body mass found in female patients with
fractures. However, the body mass indices of male pa-

Table 6. The correlation of femur neck fractured
females' parameters that are different from the controls
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Table 7. The correlation of Colles fractured males’
parameters that are different from the controls
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For the abbreviations see the footnotes shown in Table 5.

tients with fractures were found to be significantly lo-
wer as compared to female patients. The facts that no
relation was found between the BMD and BMC values
especially in the appendicular bones of the males and
that BMC values were insignificant in showing bone
mass loss in the appendicular bone are the two nega-
tive factors in terms of the use of BMC values. On the
other hand, strong relations are seen between the
BMD values of vertebrae and appendicular bones
(Table 5). It has been shown that there are strong re-
lations in the appendicular bone of the females al-
though no relation exist between BMD and BMC va-
lues in vertebrae (Table 6).

Bone turnover markers were significantly different
in males and females as compared to controls. Of the
other biochemical indices, the serum parathormone
(PTH) and urine phosphorus were found to be a little
bit lower in patients with femoral neck fractures.

As a result, there is a significant mass loss in the
vertebrae and appendicular bones of the male and fe-
male patients with femoral neck fractures and this
mass loss is more significant in females. BMD values
are more useful especially in males in reflecing the
mass loss.

TurkJMed Res 1993;11(1)
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Table 8. The correlation of Colles fractured females'
parameters that are different from controls
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For the abbreviations see the footnotes shown in Table 5.

Vertebral and appendicular bone mass loss was
found in male and female patients with Colles frac-
tures when BMD values were taken into account (Tab-
le 3 and 4). This loss was more significant in verteb-
rae and distal radius in females and was minimum in
midradius which has the smallest amount of trabecular'
bone. On the other hand, the mass loss in the midra-
dius in males was as significant as it was elsewhere.
This difference in mass loss which are not in favour of
males may be due to the fact that the body mass in-
dices of males with Colles fractures is more signifi-
cantly lower than that of the females.

Almost all of the investigators (9-11) hold the tra-
becular bone mass loss responsible for Colles frac-
tures. In a prospective study on 1098 postmenopausal
women performed by Wasnich, et al. for 4,5 years,
vertebral and non-vertebral fractures were determined
and the variations in proximal and distal radius BMC's
and in calcaneous and lumbar vertebrae BMD's were
investigated (18). The investigators determined a signi-
ficant decrease in all non-vertebral fractures, including
the Colles fractures, except the vertebral BMD value.
They also stated that the most valuable places in this
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respect were the calcaneous and proximal radius (26).
In their study performed on 73 osteoporotic (28 pa-
tients with vertebral fractures and 45 patients with
Codes fractures) women, Nilas, et al, detected a signi-
ficant decrease in distal and proximal radius and lum-
bar vertebrae BMC and BMD values in female patients
with Colles fractures, and showed that the bone mass
losses are more significant in BMD values (19). On
the other hand in their prospective study performed on
251 women, Hui and his friends found that the deter-
mination of midradius mass is valuable in determining
the Colles and femoral neck fractures and that non-
vertebral fracture prevalance in a period of 8 years is
80% in female patients with initial mid radius values
lower than 0.6 g/cm: and 10% in female patients with
higher mid radius values (17). In another study, proxi-
mal and distal radius BMD values were found to be
valuable in determining both vertebral and non-verteb-
ral fractures in females with the age 50-69 (20).

Our findings are in conformity with the literature
findings and very similar to those of the Nilas, et al,
such as the significant decreases in vertebrae and dis-
tal radius in female patients with fractures and more
significant decreases in BMD values as compared to
BMC values. However Nilas, et al. detected a signifi-
cant change in the proximal radius which is very rich
in terms of cortical bone (like mid radius). It seems
that this difference most likely stems from the fact that
the avarage age of their patients was 64.8 (In our stu-
dy it was 56.45), because the loss in the appendicular
bone especially in the cortical region increases with
the age.

Insignificance of BMC: values in reflecting the
bone mass loss especially in appendicular bones in fe-
males and non existance of a relation between BMD
and BMC values suggest that appendiclar bone BMC
values must not be used instead of BMD values (Tab-
le 8). On the other hand BMC values more significant-
ly reflect the bone mass loss in males. Furthermore,
strong relations between BMD and BMC values in al-
most every respect indicate that BMC determinations
can be used instead of BMD in males (Table 7).

There were no significant changes in the bone
turnover markers of male and female patients with
fractures. In males no changes were found in other
biochemical indices as well. However, in females signi-
ficant decreases were observed in serum PTH and
urine phosphorus. It is known that in postmenapousal
osteoporosis the increase in resorption especially in
trabecular bone decreases the serum PTH level, de-
pending on the decreased estrogen activity (21). The-
refore we can relate this changes to this phenomenon.

As a result, it is possible to say that there is a
significant mass loss in vertebrae and appendicular
bones, in male and female patients with Colles frac-

tures; the loss in female patients is more dominant in
vertebrae and distal radius; BMD values are found to
be more valuable in reflecting bone mass loss in fe-
males; BMC values can also be used in males; and
there is no significant change in bone turnover mar-
kers of males and females.

Femur boynu ve Colles kirikli hastalarin

kemik kiitlesi ve biyokimyasal indekslerindeki
degisiklikler

Bu calismada, 20 femur boynu ve 30 Colles kirgi
olan hastada kemik mineral yogunlugu (BMD), ke-
mik mineral icerigi (BMC) ve kemige iliskin biyokim-
yasal indeksler tayin edildi.

BMD ve BMC olciileri lomber vertebralarda, mid
ve distal radiusta foton absorpsiyometriyle belir-
lendi.

Femur boyun kirigi olan hastalar yas ve cinsiyet
uygun Kkontrollerle karsilastirildiginda, ilk grupta
trabekiiler ve kortikal kemik kaybi belirgin olarak
yliksekti. BMD degerlerine gére kemik kaybi oran-
lar1 erkeklerde L2L4'de %21, mid radiusta %20 ve
distal radiusta %24; (p<0.01), kadinlarda ise
L2L4'de %35, midradiusta %33 ve distal radiusta
%45; (p<0.01). Benzer sonuclar Colles kirikli has-
talardan da elde edildi. BMD degerlerine gore er-
keklerde kemik kaybi oranlari L2L4'de %23, mi-
dradiusta %23 ve distal radiusta %27; (p<0.01),
kadinlarda ise L2L4'de %23, midradiusta %18ve
distal radiusta %22'ydi; (p<0.001, p<0.05 ve
p<0.01). En fazla kemik kiitle kaybi femur boynu
kingi olan kadinlardaydi.

Viicut kiitle indeksi (BMI) femur boynu kirigi olan
kadinlar disinda biitiin osteoporotik hastalarda be-
lirgindiigiikti. Genelde, saglikli ve osteoporotik bi-
reylerin  biyokimyasal indeksleri arasinda belirgin
bir farklilik yoktu.

[TurkJMedRes 1993; 11(1): 37-43]
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