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Chromium content in bones taken from
inhabitants of highly industrialized Taiwan, China
was 11.9 pg/g[“]. It is higher than the average
value of all elements of the hip joint in our study
(7.53 ug/g).

Considering chromium content in different age
groups, it can be observed that the lowest chromium
content was in age group <40 years (3.14 pg/g), and
the highest chromium content was in the oldest age
group-over 80 vyears (11.64 ug/g). However, no
significant correlations between age and chromium
content were observed in particular parts of the hip
joint. According to Kuo et al® the lowest
chromium content in Taiwanese was found in age
group <40 years (5.36 pg/g) and the highest in age
group 41-60 years (21.68 ug/g). The differences
between own results and the results of Kuo et al.[“],
might be duo to the fact that in their own research,
the sample size with fractures was small (n=7). In
addition, Kuo et al.”?” does not explain what other
diseases can be found in the group.

Garcia et al.’® determined that the average
chromium content in bones of people living in the
region of Tarragona in Spain was 0.33 ug/g (range:
0.2-5.8 ug/g). This content is much lower in
comparison to our study. In his study, Garcia
confirmed that there were no statistical significant
differences in chromium content in the bone tissue
among different age groups. In our study, there was
no statistical significant difference in chromium
content between males and females. And in males,
the chromium content was higher in non-smokers
than in smokers. The samples size of smokers in our
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study was small, but most of the general population
were non-smokers. Perhaps, this is why such results
were obtained.

D’Haese et al.’® have determined that the
chromium content in the bones was higher in people
after dialysis (0.5 pg/g) compared with that in people
with normal renal function (0.2 pg/g).

Hirayama et al.®¥ measured the chromium
content in the femur of rats, the average content
was 1.4 pg/g.

The analysis of chromium content in terms of
other factors included the group similarity analysis.
Tree diagrams (dendrogram) are illustrations of this
method. The measure of similarity is the euclidean
distance. When analysing the similarity of
occurrence of chromium in the groups of female and
male, other similarity groups can be observed. In the
males, the greatest occurrence similarity concern the
cortical bone and cancellous bone and the highest
dissimilarity was observed in the articular cartilage.
However, in the females, the greatest similarity of
the occurrence was related to the articular cartilage
and the fragment of the joint capsule and the
highest dissimilarity concern the cortical bone
(Figure 2). Moreover, the sex specific euclidean
distance varied, but in females the distance was
greater. In patients with fractures, the greatest
similarity of occurrence was observed for the joint
capsule and the cancellous bone. In patients with
osteoarthritis, the similarity of the occurrence of
chromium was related to the joint capsule and the
cancellous bone from the intertrochanteric region
(Figure 3).
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Figure 2. Analysis of group similarity in the population of female and male.
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When analysing dendrograms in the group of
smoking and non-smoking females and males, the
similar changes in the dendrograms in smoking
females and males was observed. The greatest
similarity of occurrence of chromium concern the
articular cartilage and cortical bone, then the
joint capsule. The greatest dissimilarity was
related to the cancellous bone of the male
smokers and the fragment of the cancellous bone
taken from the intertrochanteric region of the
female smokers. In the non-smoking females, the
greatest similarity concern the articular cartilage and
the joint capsule, whereas in non-smoking males, the
greatest similarity was in the cortical bone and
cancellous bone.

Due to the difficulty in obtaining test samples, as
it is necessary to take the samples intraoperatively,
the tissue is rarely analysed. Most of the previous
studies used the samples taken from corpses of
people or samples from excavations. The samples
used in our study were bones of living people, which
were obtained intraoperatively during hip
replacement procedures[9’26'27’29].

A high chromium content was observed in the
cancellous bone, on average, it was approximately
three times higher compared with other parts of the
hip joint and the lowest content was observed in the
joint capsule. The cancellous bone is the most
metabolically active type of bone tissue, therefore its
chromium content is high. In contrast, the joint
capsule is made of a different type of tissue-the
connective tissue in which no accumulation of
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elements occur, this is why chromium content in this
tissue was lowest.

Yoshinaga et a marked the chromium
content in the ribs of Japanese was under 6 p.g/glss],
similar to the value obtained in our study.

| [35]

CONCLUSION

The highest chromium content was observed in
the cancellous bone and the lowest in the joint
capsule. No statistical significant differences in
chromium content between males and females was
observed.

Statistical significant difference in chromium
content was observed between patients with
fractures and patients with degenerative changes,
whereas the chromium content in people with
fractures was higher.

The correlation in chromium content between
chosen elements of the hip joint and age has not
been confirmed.

There were no statistical significant difference in
chromium  content between smokers and
non-smokers. In males, the chromium content was
higher in the non-smokers than in the smokers.

A study on the content of chromium in the
tissues of the hip joint is one of the primary
biomonitoring research. Because of the sampling
way they do not have direct application in medicine,
however, can provide valuable information for
reference on the content of chromium in osseous
tissue.
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Figure 3. Analysis of group similarity in patients with femoral neck fractures and hip osteoarthritis.
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