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INTRODUCTION
Study of bone tissue state is very topical in case of combina-
tion of osteoarthritis and osteoporosis. These two disorders 
are very common, with leading prevalence. Each of them 
has negative influence on ability to work and may lead to 
long-term disability. Studies also found a high incidence 
of the gastrointestinal tract  diseases in patients with os-
teoarthritis, especially those that are accompanied by a 
violation of the excretory insufficiency of pancreas. The 
excretory insufficiency of pancreas in patients with primary 
osteoarthritis is formed at the comorbid pathologies and as 
a result of long-term treatment of osteoarthrosis using the 
non-steroidal anti-inflammatory drugs, steroids, chondro-
protectors and chondrostimulators etc. Inflammation plays 
significant part in the pathogenesis of osteoarthritis. The 
main mechanism of cartilage degradation are production 
of proinflammatory cytokines (IL-1β, IL-6, FNP-α, etc.). 
They release enzymes that damage collagen (collagenase, 
elastase, peptidase) and proteoglycans (metalloproteinases, 
stromelysin, cathepsins) and activate proteolytic activity. 
This leads to increased destruction of hyaluronic fibers and 
a decrease cartilage regeneration [1-7].

THE AIM
Make complex study of bone density in patients with pri-
mary osteoarthritis and exocrine pancreatic insufficiency 

and patients with primary osteoarthritis without exocrine 
pancreatic insufficiency. 

MATERIALS AND METHODS
There were examined 67 ambulatory patients with primary 
osteoarthritis (1-st group) and 73 patients with osteoarthri-
tis in the comorbidity with exocrine pancreatic insufficiency 
(2-nd group). Average age was (52.7±3.5) year old (from 29 
to 76), 84 (60.0 %) women and 56 men (40.0 %). Control 
group consisted of 30 healthy people. 

Excluding criteria: oncological diseases, acute and exac-
erbation of chronic disease of vital organs, severe diabetes 
mellitus type 2, diabetes mellitus type 1, gastric and duo-
denal ulcers, viral hepatitis and cirrhosis, Crohn’s disease, 
ulcerative colitis, cystic fibrosis. 

Diagnosis of primary osteoarthritis was determined 
based on diagnostic criteria, X-Ray stage – according J.H. 
Kellgren and J.S. Lawrence. 

Degree of exocrine pancreatic insufficiency was veri-
fied based on result of fecal elastase-1, which was done 
by Elisa test.

State of mineral bone density was examined by us-
ing dual-photon densitometry. Measured values were 
analyzed according to the age, gender by densitometer 
«Lunar» and reflect the healthy population of men and 
women in Ukraine.
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ABSTRACT
The aim: Make complex study of bone density in patients with primary osteoarthritis and exocrine pancreatic insufficiency and patients with primary osteoarthritis without 
exocrine pancreatic insufficiency. 
Materials and methods: There were examined 140 patients with primary osteoarthritis without exocrine pancreatic insufficiency and combination osteoarthritis and exocrine 
pancreatic insufficiency. Diagnosis of osteoarthritis was based on diagnostic X-Ray criteria – according to J.H. Kellgren and J.S. Lawrence. The level of exocrine pancreatic 
insufficiency was based on result of Elisa test. State of mineral bone density was examined by using dual-photon densitometry. 
Results: It was established that there was a progressive, statistical, significant increase of mineral density of bone tissue in the 1-st group patients with osteoarthritis. Patients in the 
2-nd group, with osteoarthritis in the comorbidity with exocrine pancreatic insufficiency, the densitogram rates were statistically significantly lower than in patients in the 1-st group. 
Conclusions: The changes of bone tissue can be explained by the formation of trophological insufficiency as a result of exocrine pancreatic insufficiency. One of the symptoms of 
trophic failure is bone and mineral changes, in particular, the decrease of bone density. 

  KEY WORDS: osteoarthritis; exocrine pancreatic insufficiency; mineral density of bone tissue

Wiad Lek. 2020;73(10):2238-2240

ORIGINAL ARTICLE



THE INFLUENCE OF EXOCRINE PANCREATIC INSUFFICIENCY IN THE FORMATION OF OSTEOPENIA IN PATIENTS...

2239

RESULTS AND DISCUSSION
Analysis of obtained fecal elastase-1 values has shown the 
presence of exocrine pancreatic dysfunction in both inves-
tigated groups – (153.83±5.34) mkg/g and (58.65±4.73) 
mkg/g respectively in comparison with control group 
(213±6.29) mkg/g as well as statistically accurate lower 
level of fecal elastase in second group compared to the 
first one (р<0.05).

It has proved the presence of deeper exocrine pancreatic 
dysfunction in osteoarthritis with concomitant gastroin-
testinal disorders and exocrine pancreatic dysfunction as 
well as presence of mild exocrine pancreatic dysfunction in 
1-st group of people diagnosed with isolated osteoarthritis 
without gastrointestinal disorders (р<0.05).

It supports the idea about necessity and importance of 
this problem investigation and taking into account the 
presence of exocrine pancreatic dysfunction in both groups 
for effective complex of patients rehabilitation who were 
diagnosed with osteoarthritis and concomitant gastroin-
testinal disorders and osteoarthritis without concomitant 
gastrointestinal disorders.

Table I shows obtained results of our investigated den-
sitometric values of bones in patients with primary osteo-
arthritis without gastrointestinal disorders and in patients 
with primary osteoarthritis with gastrointestinal disorders. 
Investigated area – lumbar spine.

Obtained densitometrical values showed that the patients 
with primary osteoarthritis without gastrointestinal disorders 
(1-st group) are more likely to develop of mineral density of 
bone tissue, densitometrical values were statistically more 
significant in comparison with referent base of Lunar (р<0.05) 
however were in normal reference range according to the age.

In the 2-nd group which the patients had primary os-
teoarthritis with gastrointestinal disorders the values of 
densitometry were statistically significantly lower com-
pared to referent base of Lunar and reflected Osteopenia, 
stage 2 (р<0.05). 

In Figure 1 it is showing the regression and correlation 
analysis between mineral density of bone tissue and indi-
cator T in patients with concomitant exocrine pancreatic 
dysfunction and fecal elastase level.

Completed analysis established the significant correla-
tion between mentioned above indicators and has proved 
important role of pancreas function in trophic insufficiency 
development especially in osteopenia for people diagnosed 
with osteoarthritis. Linear trend and formula reflect direct 
correlation and give us an ability to predict the decrease 
of bones mineral density according to fecal elastase level. 

It shows the necessity to include pancreatic functional 
state in development of complex therapy for patients with 
combination of osteoarthritis and concomitant gastroin-
testinal disorders too.

Table I. Densitometric values in patients with primary osteoarthritis of lumbar spine.

Comparison group
The zone of 

CT indicators 
determination 

CT scan

BMD,
g/cm² (n=140)

Т, standard unit
(n=140)

Т, %
(n=140)

Z, standard unit
(n=140)

Z, %
(n=140)

1-st group
(n=67) L1-L4 of spine 1,18±

0,01*
-0,07±
0,09*

99,29±
0,96*

0,22±
0,24*

102,97±
1,97*

2-nd group
(n=73) L1-L4 of spine

0.99±
0,01*

р1-2<0,05

-1,70±
0,02*

р1-2<0,05

86,35±
0,26*

р1-2<0,05

-1,40±
0,10*

р1-2<0,05

82,59±
1,06*

р1-2<0,05

Note: * all indicators are statistically significant in relation to the reference database Lunar;
р1-2- statistically significant differences in the data between the study groups.

Fig. 1. The dependence of the BMD of patients 
with osteoporosis from exocrine pancreatic 
dysfunction by the indicator T (%) on the level 
of fecal α-elastase.
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Sum up the results of research, we can talk about the 
negative influence of exocrine pancreatic insufficiency to 
the of bone mass.

Densitogram in 1-st group patients shows the tendency 
of patients with primary osteoarthritis to increase mineral 
density of bone tissue. The results were statistically signifi-
cantly higher in relation to the referent base Lunar (p<0,05), 
but were within the age range.

Patients in 2-nd group, with primary osteoarthritis with 
gastrointestinal disorders, the densitogram rates were sta-
tistically significantly lower than in patients 1-st group, and 
lower in relation to the reference base of Lunar and were at 
the 2 st level of osteopenia. (p <0.05). Completed correlation 
and regression analysis established significant correlation 
between bone mineral density and fecal elastase value and 
also has proved importance of functional state of pancreas 
in trophic insufficiency development and osteopenia for 
patients with osteoarthritis

CONCLUSIONS
1.  More sever exocrine pancreatic dysfunction in case of 

osteoarthritis and concomitant gastrointestinal disorder 
and mild exocrine insufficiency of pancreas in patient 
with osteoarthritis without gastrointestinal disorder 
were proved. 

2.  In patients with primary isolated osteoarthritis min-
eral bone density has been improving densitometrical 
values were statistically significantly higher than Lunar 
reference values. 

3.  Patients with primary osteoarthritis and gastrointestinal 
diseases characterized by severe exocrine pancreatic 
dysfunction were diagnosed with 2-rd stage of osteo-
penia. 

4.  Completed correlation and regression analysis estab-
lished significant correlation between bone mineral 
density and fecal elastase value and also has proved 
importance of functional state of pancreas in trophic 
insufficiency development and osteopenia for patients 
with osteoarthritis (p<0.05).
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