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Introduction

In recent years, the issue of dystrophic-de-
generative and infectious-inflammatory diseases
of the hip and knee joints has become very im-
portant. This fact is associated with the intensi-
fication of the static pressure on the joints of the
lower extremities and the deterioration of the de-
mographic situation in the country, as well as an
increase in the number of elderly patients who
make up the bulk of patients with deforming os-
teoarthrosis of the hip and knee joints [1, 5]. The
arthroplasty is a revolution in the therapeutic tac-
tics of degenerative and dystrophic damages of
the hip and knee joints. Applying this technique,
patients with deforming osteoarthrosis quickly
return functional activity, social and work ability
[6]. The arthroplasty of the hip and knee joints of
patients for deforming osteoarthritis is a modern
radical method of orthopedic correction, which
quickly returns lost physical activity and im-
proves the quality of life [7].

At the present stage, the diagnostic role of
additional methods of radial visualization of
degenerative-dystrophic diseases of the hip and
knee joints in patients undergoing arthroplasty is
actively studied. According to the scientific liter-
ature, the basic methods of beam imaging: X-ray,
computer tomography (CT), magnetic resonance
imaging (MRI), ultrasound and compulsory clin-
ical analyzes in the preoperative period are not
enough to detect the reactivity of the osteoblastic
activity of the pathological process [9]. There-
fore, at the present stage, bone scintigraphy is
actively used in the diagnostic and therapeutic
process in order to visualize dystrophic-degen-
erative and infectious-inflammatory lesions of
the hip and knee joints [2, 3]. It should be noted
that, like other methods of beam imaging, bone

scintigraphy allows remotely, without damage to
the surface of the skin and humoral and trophic
mechanisms, to monitor many systems of the hu-
man body. This method of beam imaging allows
us to fully apply system monitoring of the func-
tional state of many organs and systems. Also,
with bone scintigraphy it is possible to obtain
a quantitative description of metabolic changes
and morphological status of the organism, which
distinguishes this method from other methods of
beam imaging [11].

At the same time, problems with the determi-
nation of bone scintigraphy radionuclide param-
eters that permit arthroplasty without the risk of
postoperative complications and the early predic-
tion of implant-associated complications of the
hip and knee joints of patients with deforming
osteoarthrosis remain unexplained [4, 8].

The above resulted in the need for in-depth
study and solving the following problem: early
prediction of paraprosthesis complications in pa-
tients with deforming osteoarthritis of the hip and
knee joints [12]. The problem was solved by ana-
lyzing the diagnostic informativeness of the basic
methods of radiation diagnostics in order to find
the most sensitive instrumental method by which
it is possible to develop radionuclide parameters
that will allow predicting the occurrence of para-
prostheses in the preoperative period. In turn, the
definition of the entire spectrum of diagnostic
measures can contribute to the development of an
algorithm for diagnostic and treatment tactics and
early prediction of implant-associated complica-
tions [9, 10].

The aim of this work is to determine the diag-
nostic role of radionuclide method in predicting
of implant-associated complications of patients
with deforming osteoarthrosis of the hip and
knee joints.
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Materials and investigation
methods

The work is based on the results of retrospective
data from clinical and instrumental studies conduct-
ed between 2005 and 2015. The main group is rep-
resented by 455 patients with lesions of hip and knee
joints of different genesis (including 274 women and
181 men), aged 17 to 85 years. The average age of
the examined patients was 57.2+12.4. The average
age of the examined women was 51.7+11.3 and
male - 61.4+11.3 years. The total number of controls
in the group was 102, of which 62 women and 40
men, 25 to 73 years old, the mean age was 58.349.3.
The control group was represented by patients who
had no complaints and clinical symptoms, which are
characteristic of lesions of the hip and knee joints.

For all patients, bone scintigraphy was performed
according to the standard protocol [11]:

Stage 1 — angiographic phase; Was performed
immediately after intravenous bolus injection of
600-800 MBq of 99mTc-methylenediophosphonate
(99mTc-MDP); collection of information for 120 s.

Stage II — early static phase; was performed in
a static mode immediately after angiographic phase
collection (120 s);

Stage III — delayed static phase; was carried out
2-4 hours after the introduction of radiopharmaceu-
tical, was performed in static mode.

After receiving the images and performing stan-
dard computer diagnostic information processing
operations, they performed a visual assessment of
the studied areas. Each of the patients found one or
several sites of high-level fixation of radiopharma-
ceutical; the total number of them was 592. The sites
were localized mainly in the projections of the struc-
tures of the articular complexes of the hip and knee
joints, as well as in the projection of the proximal re-
gions of the femur and tibia. The shape, size and in-
tensity of the visualization of the plots varied wide-
ly. The nature of each of the cells was clearly deter-
mined by the results of clinical, instrumental (study
of anamnesis, objective status, laboratory data) and
radiation (X-ray, CT, ultrasound examination, MRI)
methods, confirmed by repeated scintigraphic ex-
aminations. In order to analyze information, all foci

are divided into groups that are arranged in order of
increasing the intensity of bone injury, aggressive-
ness of pathological changes: 1st group — avascular
necrosis; 2nd group — deforming osteoarthritis; 3rd
group — post-traumatic osteoarthritis; 4th group —
rheumatoid arthritis.

Results

To detect the features of the metabolic state of
foci of increased fixation of radiopharmaceutical
of different nature, three-phase bone scintigraphy
was applied. All patients performed three-phase
bone scintigraphy according to the standard pro-
tocol. After receiving the images and performing
standard computer diagnostic information pro-
cessing operations, they performed a visual as-
sessment of the studied areas. Each of the patients
found one or several sites of high-level fixation
of radiopharmaceutical; the total number of them
was 592. The sites were localized mainly in the
projections of the structures of the articular com-
plexes of the hip and knee joints, as well as in the
projection of the proximal regions of the femur
and tibia. Their initial definition was carried out
on the image of the 3rd stage of three-phase bone
scintigraphy, that is, with maximum contrast of
bone tissue. The shape, size and intensity of the
visualization of the plots varied widely. The nature
of each of the cells was clearly determined by the
results of clinical and instrumental (anamnesis,
objective status, laboratory data) and radiological
(X-ray, CT, ultrasound, MRI) methods, confirmed
by repeated scintigraphic examinations. In order
to analyze information, all foci are divided into
groups that are arranged in order of increasing the
intensity of bone injury, aggressiveness of patho-
logical changes: 1st group — avascular necrosis;
2nd group — deforming osteoarthritis; 3rd group
— post-traumatic osteoarthritis; 4th group — rheu-
matoid arthritis (table 1).

After visual evaluation of the obtained data, the
kinetic parameters were calculated for each phase of
three-phase bone scintigraphy: angiography phase,
early static phase and delayed static phase. The

Table 1.

Distribution of pathological area in joint structures depending on their nature.
Indicator 1-st group 2-nd group 3-rd group 4-th group Total
Number of area 154 197 125 116 592
Percentage (%) 26,0 33,2 21,1 19,7 100
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analysis of the data included the construction of the
angiographic curve and the calculation of the mean
values of kinetic indices. The relative accumulation
coefficient (P) in the angiographic phase, which cor-
responded to the arterial inflow in the investigated
cell, increased in each of the following groups, rela-
tive to the previous one (in the 1st group it was 2.76
+ 0.28 imp / cm2, in the 2nd group — 3,12 + 0,54
imp / cm2, in the 3rd group — 3,31 £ 0,63 imp / cm?2,
in the 4th group — 3,99 + 0,41 imp / cm?2). Such dy-
namics indicated an increase in total arterial inflow,
respectively, in the activity of metabolic processes
in the cell.

The results of the analysis of the kinetic param-
eters of the angiographic phase bone scintigraphy
are given in table. 2.

Angular coefficient (a) characterizes the peak
of the angiographic curve in the phase of equi-
librium concentration or the rate of fixation of

radiopharmaceutical in the first minutes after it
enters the hearth. For all types of pathological le-
sions, this parameter was greater than the control
group value, but its probable differences in differ-
ent groups were not observed. The initial ordinate
(b) described the volume of blood supplied to the
hearth. This indicator correlated with the specific
maximum accumulation of radiopharmaceutical at
the 1st stage of bone scintigraphy, since it reflect-
ed the inflow of arterial blood in the investigated
cell. There was a gradual increase in the average
value of b in the following groups. The area under
the angiographic curve (F ) reflected the integral
perfusion of the hearth, which was established af-
ter the end of the venous outflow. This indicator
was calculated only in the second minute of angio-
graphic phase, when it fully included the phase of
equilibrium concentration. F , was moderately in-
creased in foci in avascular necrosis and deform-

Table 2.
Analysis of kinetic indices of the angiographic phase of bone scintigraphy.
Indicator Control 1-st group 2-nd group 3-rd group 4-th group
Fuct) o) 4’1; 074 1 4324060 | 447071 | 5084079 | 5.82+0.83
C-1v
2,76 + 0,28 331 40,63 3,99 + 0,41
P, (implem?) | 20%+0.20 Pt 3,12 40,54
p C- IV p *
I-11T
A, 1,05+0,08 LO7£009 1 1202022 | 1384027 | 1,68:039
p C- IV p I-Iv
2 (10°) 11 61i307
. A P 14,13 £ 2,64 18,07 + 4,38 13,94 + 2,88 17,14 £4,12
(immxc™) e
p C-1IvV
2,32+0,21
b (imp) Pe ™ 3,29+ 0,58 3,18+ 0,42 3,51 +0,62 3,84 £ 0,65
p C-IV*
81,45 +2,87
p - *
F po 108,654,317 | 109,192 441 1 414381 454 | 125,52+ 4,70
p o 1II>l< Py Py
Pe

Notes: * p <0,05 — the relzabzlzly of the differences between the relevant indicators. I, — specific maximum accumulation of

radiopharmaceutical in the cell in phase I bone scintigaphy, P,— coefficient of relative accumulation in the cell in the first phase
of the bone scintigraphy; A,— asymmetry of accumulation of radzopharmaceutzcal in the I phase of bone scintigraphy in the patho-
logical hearth and symmetrtcal intact area; parameters of quasi-linear approximation of the phase of equilibrium concentration

angiographic curve (a — angular coefficient; b —

initial ordinate); F,,. - area under the angiographic curve.
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ing osteoarthrosis (108.65 + 4.31 and 109.19 +
4.41 im x ¢, respectively), significantly increased
in foci in post-traumatic osteoarthritis and rheu-
matoid arthritis (114.38 £ 4.54 and 125.52 £4.70
imp / s, respectively) compared with the control
group (81.45 = 2.87 imp / s). In analyzing the pa-
rameters of the angiographic phase, it was estab-
lished that the coefficient of relative accumulation
of radiopharmaceutical and area under F  was
the most dynamically changed - these calculation
parameters were gradually increased in the fol-
lowing groups of studies, which indicated an in-
crease in arterial inflow and integral blood filling
in the centers, in proportion to Intensity of dam-
age and aggressiveness of pathological changes.
The asymmetry parameter was characterized by
the activity of blood flow, tissue blood flow and
accumulation of radiopharmaceutical in the path-
ological center, compared to the symmetric intact
area. In the control group, the asymmetry did not

exceed the error value. At the same time, it tended
to increase in each of the following groups. With
aseptic lesions, the asymmetry was relatively low
in all phases of the survey. As a result of active
metabolic changes in deforming osteoarthrosis,
post-traumatic arthrosis and rheumatoid arthritis,
there was a significant increase in the fixation of
radiopharmaceutical in these cells, as compared
with symmetrical sites. The maximum value of
the asymmetry of fixation of radiopharmaceutical
in angiographic phase was determined by rheu-
matoid arthritis, which indicated a more intense
flow of blood into such centers, compared with
a symmetrical intact site. In rheumatoid arthritis,
the maximum asymmetry was also noted in de-
layed static phase, which indicated an intensive
fixation of the drug in them. In the radiophar-
maceutical, which characterized mainly the soft
tissue component, there was a decrease in asym-
metry in the 2nd, 3rd and 4th groups of centers.

Table 3.

The analysis of the kinetic parameters of the early and delayed static phase of bone scintigraphy.
Indicator Control 1-st group 2-nd group 3-rd group 4-th group
F, (107 3,11+0,23 4,11 + 0,46 3,18+ 0,19 3,38 £0,21 4504057

(Cm_z) p C—IV>X< pI—II>l< p II—IV>X< pIII—IVﬂ< ’ ’
7
F, (1_9 ) 242 + 2:51 3,27+ 2,26 4,04 + 2’38 392+ 0;29 541 + 0,44
(Cm ) p C-1v p I-Iv p I-1v p 1I-1v
Py 6132311 | 6151312 | ¥22E202 1 STTL£250 1 56 574 491
(imp/cm?) P Py
b STTELS 1 55 514204
Lo pC—H* Pt 60,11 +3,09 67,37 + 3,48 79,13 £ 4,32
(imp/cm?) Pe_m -
p * Py
C-1v
-27,32 £ 1,15 -26,97 £ 1,14
* *
Ir (%) Pei’, P 16,67+0,79 | 18,79+0,88 | 21,18+1,12
p C-— 1][* p I-11T *
pC—IV p -1V
A, 1,00 £ 0,08 1,13+£0,13 1,10+ 0,09 1,35+ 0,17 1,37+0,18
1,00 £+ 0,08 1,25+ 0,15 1,61 +£0,22
AIII pcf III* pI—IIIil:< pII—III:: 2’37 + 0’55 2’94 + 0’87
p C-1v p -1V p II-1v

Notes: * p <0,05 — the reliability of the differences between the relevant indicators. F,, F, — specific accumulation of ra-

diophrmaceutical in the cells in Il and Il phases of bone scintigraphy; P,, P

cell and symmetrical intact section in Il and 11l phases

r

mwrm

coefficient of relative accumulation in the cell in
II and I1I phases of bone scintigraphy, respectively; A, A — asymmetry of accumulation of radiophrmaceutical in a pathological
ofU bone scintigraphy, respectively, Ir — retention index (%).
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The specific accumulation index (F) of radiophar-
maceutical reflected the intensity of the indicator
fixation in the center, normalized to the area, and
the entered activity. When interpreting early static
phase data and delayed static phase of bone scin-
tigraphy, specific accumulation (F > F| ) was de-
creased in foci with aseptic arthritis, similar to the
control group, indicating a slight difference in the
activity of metabolic processes in them from the
normal process of remodulation in the articular
structures. In active deforming osteoarthrosis, in
posttraumatic centers and foci at rheumatoid ar-
thritis, the rupture of radiopharmaceutical was not
performed, therefore, the specific accumulation of
the drug increased with time (F, <F ). The value
of the relative accumulation coefficient (P), which
characterized the absolute amount of the indica-
tor in the area, regardless of the amount of drug
administered, in the early static phase and delayed
static phase had similar values with the index F.
The index of retention index (II) described the de-
lay of the drug in the bone tissue of the articular
structures. In cells with aseptic necrosis, as in the
control group, Ir was negative — in the delayed
static phase, the intensity of fixation of the drug
was less than that of early static phase. However,
the retention of radiopharmaceutical in foci at de-
forming arthrosis, post-traumatic osteoarthrosis
and rheumatoid arthritis was significantly higher
and amounted to 16.67 £ 0.79 %, 18.79 + 0.88 %
and 21.18 £ 1.12 %, respectively (p <0.05).

The results of the analysis of the kinetic param-
eters of the angiographic phase of bone scintigraphy
are presented in table 3.

Consequently, in analyzing the quantitative pa-
rameters of the angiographic phase, early static
phase, and delayed static phase results, patterns
of fixation of radiopharmaceutical in dynamics in
pathological cells of articular structures of different
nature were revealed. Thus, an increase in the in-
tensity of blood flow in acute deforming arthrosis,
post-traumatic processes and rheumatoid arthritis in
angiographic phase indicated the intensification of
arterial blood supply to such centers due to active
inflammation, the influence of an infectious agent
or increased osteolytic activity. Integral perfusion of
sites with degenerative-dystrophic changes and os-
teonecrosis exceeded the control group’s parameters
due to hyperemia, tissue edema and the influence of
inflammatory mediators. In the area of rheumatoid
arthritis, the blood filling of the tissues was signifi-
cantly higher due to increased vascular permeability,
as a result of the action of infectious agents, activa-

tion of factors of resorption and synthesis of mineral
components, angiogenesis.

The washing of radiopharmaceutical from differ-
ent sites by nature also had its own distinctive fea-
tures: avascular cells behaved similarly to normal
bone tissue without delaying the drug. The reten-
tion of radiopharmaceutical was increased in post-
traumatic osteoarthrosis and rheumatoid arthritis,
indicating a high extractivity of such centers. The
asymmetry of radiopharmaceutical fixation in the
pathological cell and symmetric intact area was
also increased for the 3rd and 4th groups of patho-
logical sites, which was indicative of a more inten-
sive drug delay in them. In order to determine the
reliability of the differences in the obtained kinetic
indices for cells of different nature, the correlation
of the statistical probability of their difference in
the studied groups was analyzed. Each parameter
was compared to that of the same group. Accord-
ing to the statistical analysis, it should be noted
that the avascular cells differed significantly from
the centers in the deforming and post-traumatic ar-
throsis only by the index of retention index and the
asymmetry of the fixation in delayed static phase.
In the angiographic phase there were no significant
differences for these groups of centers. The param-
eters of angiograms of arthritic centers also did not
have significant differences from other cells, ex-
cept for areas with rheumatoid arthritis. F _ for the
4th group significantly exceeded the indicators of
control, 1st and 2nd groups of centers (p <0,05).
In post-traumatic osteoarthrosis, this indicator, de-
spite the high average, did not differ significantly
from other sites, except for the control group. The
coefficient of relative accumulation of radiophar-
maceutical in angiographic phase also had a signif-
icant difference for rheumatoid arthritis compared
with the control group, 1 and 2 groups of cells (p
<0.05). For the 4th and all other groups, the values
of specific accumulation of radiopharmaceutical
in early static phase (p <0,05) and delayed static
phase (p <0,05) significantly differed. It was also
important to determine the retention index, which
had credible differences in the centers of deform-
ing and post-traumatic osteoarthritis, rheumatoid
arthritis (p <0.05).

The asymmetry of the accumulation of radio-
pharmaceutical in the pathological focus and the
symmetric intact site in the delayed static phase sig-
nificantly differed in all groups, except for the 3rd
and 4th group of centers. This indicator in angio-
graphic phase was statistically significantly higher
for rheumatoid arthritis, and in early static phase -
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Fig. 1. Distribution of diagnosed implant-associated complications in groups of radionuclide parameters

of bone scintigraphy.

the indices in the groups between them statistically
did not differ. In general, the greatest number of sig-
nificantly different indicators in all three phases was
observed between centers in rheumatoid arthritis
and sites with aseptic necrosis and deforming osteo-
arthritis, with static phases being more informative.
The parameters of angiographic phase had signifi-
cant differences only in groups with the most differ-
ent metabolic processes - in aseptic foci and foci at
rheumatoid arthritis.

Summing up the obtained results, we can con-
clude that calculating the quantitative indices of the
kinetics of radiopharmaceutical at different stages of
bone scintigraphy allowed to determine statistically
significant differences in metabolic changes in focal
lesions in the articular structures and, accordingly,
to increase the differential-diagnostic capabilities of
the radionuclide method of examination of patients
with hip and knee arthroplasty.

According to the results of preoperative static
bone scintigraphy all patients were divided into
three groups of radionuclide parameters of bone
scintigraphy.

In the first group of radionuclide parameters of
scintigraphy — fixation of radiopharmaceutical in the
area of defeat of the articular complex was (-50 %) -
(+170 %). This group consisted is 165 patients.

In the second group of radionuclide parameters
of bone scintigraphy — fixation of radiopharmaceuti-
cal in zone of injury of the articular complex was
(+171 %) - (+350 %). This group is 172 patients.

In the third group of radionuclide parameters
of bone scintigraphy — hyperfixation of radiophar-
maceutical in the area of the defeat of the articular

complex was more than (+350%). This group is 118
patients.

The analysis of diagnosed implant-associated
complications in the groups of parameters of bone
scintigraphy is shown in figure 1.

In the 2nd and 3rd diagnostic group, the param-
eters of radiopharmaceutical fixation, the number
of cases of implant-associated complications in the
area of joint damage in 1 year after arthtoplasty, the
number of corresponding complications in the pa-
tients of the I group of fixation of radiopharmaceuti-
cal in the area of the affected articular complex was
likely to prevail (p <0.05)

Positive correlation was found between the scin-
tigraphic parameters of inclusion of radiopharma-
ceutical for arthroplasty and scintigraphy param-
eters in postoperative implant-associated complica-
tions, namely: between bone scintigraphy indices in
degenerative-dystrophic processes and radionuclide
parameters in dislocation of endoprosthesis compo-
nents (r = 0.585; p <0.05 ); radionuclide parameters
in avascular necrosis and scintigraphy parameters in
aseptic fractures of endoprosthesis components (r =
0.639; p <0.05); indices in rheumatoid arthritis and
scintigraphy in cases of acute hematogenic articular
infection (r = 0.409; p <0.05).

According to the results of the analysis of the
indicators in the groups of patients, according to
the initial diagnosis, the radionuclide parameters at
the preoperative stage, at which the risk of devel-
oping implant-associated complications decreased,
are as follows: with aseptic necrosis — the inclusion
of radiopharmaceutical in the cells of the affected
articular structures — within (- 10 %) - (-50%), with

http://www.nbuv.gov.ua
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Table 4.

Diagnostic informative analysis of radial visualization methods in differential diagnosis of deforming

osteoarthritis of the hip and knee joints.

Method of study Sensitivity, % Specificity,% Accuracy, %
X-ray 62,5 67,1 65,8
Ultrasound 80,7 82,5 85,2
CT 88,2 92,1 89,3
MRI 90,7 94,6 91,4
Thermography 83,2 56,8 74,3
Thgzienlt)ilzzz}lf;me 93,4 83,3 88,6

deforming osteoarthrosis — (+ 10%) - (+ 110%), in
post-traumatic osteoarthritis — (+ 10%) - (+150%);
at rheumatoid arthritis — (+ 10%) - (+170%). Com-
prehensive study of hip and knee joints, including
classical X-ray, ultrasound, CT, MRI and bone scin-
tigraphy greatly expands the diagnostic capabilities
of differential diagnosis of deforming osteoarthro-
sis of the hip and knee joints. In connection with
this, an assessment of the diagnostic informative-
ness of the above-mentioned methods of beam im-
aging was carried out in order to find a sensitive
instrumental visualization method, with the help of
which early prediction of implant-associated com-
plications is possible.

Analysis of the data of diagnostic informative-
ness of the methods of beam imaging in the differ-

ential diagnosis of deforming osteoarthrosis of the
hip and knee joints is given in table 4.

According to the results of the analysis, the diag-
nostic informativity of bone scintigraphy in detecting
deforming osteoarthrosis of the hip and knee joints ex-
ceeded the results of X-ray and thermography and was:
sensitivity 93.4 %, 62.5 % and 83.2 %, respectively (p
< 0.05); specificity — 83.3 %, 67.1 % and 56.8 %, re-
spectively (p <0.05); accuracy — 88.6 %, 65.8 % and
74.3%, respectively (p <0.05). Thus, bone scintigraphy
has greater sensitivity and accuracy (93.4 % and 88.6
%) than X-ray (62.5 % and 65.8 %), ultrasound (80.7
% and 85.2 %), thermography (83.2 % and 74.3 %)
respectively. However, CT and MRI have higher speci-
ficity (92.1 % and 94.6 %), in relation to bone scintig-
raphy (83.3 %), respectively (fig. 2).

100 1
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50 1
40 {
301
201
101

X-ray KT TG SG
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B Specificity
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us MRI

Fig. 2. Diagnostic informativeness of methods of instrumental visualization in differential diagnostics of

deforming osteoarthrosis of the hip and knee joints.
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Conclusion

The kinetics of osteotropic radiopharmaceu-
ticals in the area of fixation of damaged hip and
knee joints in infectious-inflammatory processes is
characterized by a statistically significant prepon-
derance of retention (t = 3.29; p <0.05) and specific
accumulation of the drug in the early static phase
(t = 2.23 ; P <0.05) and the delayed static phase
of tree-phase bone scintigraphy (t = 2.36; p <0.05)
compared with the centers of fixation of radio-
pharmaceutical in deforming osteoarthrosis, which
correlates with the differences in the destructive-
reparative processes in them.

The probable increase in arterial inflow (t =
2,48; p <0,05) and integral perfusion at bone
scintigraphy (t = 2,65; p <0,05) occurs in the
centers of hyperfection of radiopharmaceutical
with infectious and inflammatory processes, due
to the intensification of osteoblastic activity and
angiogenesis in them, in comparison with degen-
erative-dystrophic centers of fixation of radio-
pharmaceutical.

In the differential diagnosis of deforming os-
teoarthritis of the hip and knee joints, bone scin-
tigraphy has greater sensitivity and accuracy (93.4
% and 88.6 %) than X-ray (62.5 % and 65.8 %),
ultrasonography (80.7 % and 85.2 %), thermogra-
phy (83.2 % and 74.3 %) respectively. However,
CT and MRI have greater specificity (92.1 % and
94.6 %) in relation to bone scintigraphy (83.3%),
respectively.

Radionuclide differential-diagnostic parameters
of bone scintigraphy, which reduces the risk of
implant-associated complications of patients with
deforming osteoarthrosis of the hip and knee joints,
are as follows: with aseptic necrosis — the inclusion
of radiopharmaceutical in the cells of the affected
articular structures — within (-10%) — (- 50%); with
deforming osteoarthritis - (+10%) — (+110%); in
post-traumatic osteoarthritis — (+ 10%) - (+150%));
at rheumatoid arthritis — (+ 10%) - (+170%).

There was established a positive correlation be-
tween the radionuclide parameters of bone scintig-
raphy and the arthroplasty, and the parameters of
bone scintigraphy in implant-associated complica-
tions in the postoperative period, namely: between
the parameters of scintigraphy in degenerative-dys-
trophic processes and radionuclide parameters in
dislocations of the components of the endoprosthe-
sis (r = 0.585; t = 3.6; p <0.05); between scintigra-
phy indices in avascular necrosis and radionuclide
parameters in aseptic fractures of endoprosthesis

components (r = 0.639; t = 4.2; p <0.05); between
scintigraphy indices in rheumatoid arthritis and ra-
dionuclide parameters in hematogenic articular in-

fection (r = 0.409; t = 2.6; p <0.05).
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THE ROLE OF RADIONUCLIDE
METHOD IN PREDICTING
IMPLANT-ASSOCIATED
COMPLICATIONS OF PATIENTS
WITH DEFORMING OSTEOARTHROSIS
OF THE HIP AND KNEE JOINTS

P. Korol

Purpose — to determine the diagnostic role of
radionuclide method in predicting of implant-asso-
ciated complications of patients with deforming os-
teoarthrosis of the hip and knee joints.

Materials and methods. The main group is
represented by 455 patients with lesions of hip
and knee joints of different genesis (including
274 women and 181 men), aged 17 to 85 years.
The average age of the examined patients was
57.2+12.4. For all patients, bone scintigraphy
was performed according to the standard protocol
including tree phase: angiographic phase, early
static phase, delayed static phase.

Results. In this work theoretically grounded
problem diagnostic role of radionuclide meth-
ods in predicting implant—associated complica-
tions in patients with deforming osteoarthrosis
of the hip and knee joints. Kinetic osteotropic
radiopharmaceuticals in the cells of fixing dam-
aged hip and knee joints in inflammatory pro-
cesses characterized by statistically significant
predominance retention and specific accumula-
tion of the drug in the early static and deferred
static phase, three-phase scintigraphy compared
with areas of fixing radiopharmaceuticals degen-
erative processes that correlate with differences
destructive-reparative processes them.

Conclusion. The probable increase in arterial
inflow and integral perfusion at bone scintigraphy
occurs in the centers of hyperfection of radiophar-
maceutical with infectious and inflammatory pro-
cesses, due to the intensification of osteoblastic
activity and angiogenesis in them, in comparison
with degenerative-dystrophic centers of fixation
of radiopharmaceutical. In the differential diagno-
sis of deforming osteoarthritis of the hip and knee
joints, bone scintigraphy has greater sensitivity
and accuracy than X-ray, ultrasonography, ther-
mography, respectively. However, CT and MRI
have greater specificity in relation to bone scin-
tigraphy, respectively.

Key words: osteoarthrosis, bone scintigraphy,
hip and knee joint, arthroplasty, implant-associated
complications.

POJIb PAIIOHYKJIIZTHOIO METOJY
B IIPOTHO3YBAHHI
IMILIAHT-ACOIIIMOBAHUX
YCKJAJTHEHB ITAIIIEHTIB
HA JIJE®GOPMYIOUNM
OCTEOAPTPO3 KYJIBIIIOBUX
TA KOJIHHUX CYIUIOBIB

11.0. Koponw

MeTta — BU3HAUUTH 1arHOCTUYHY POJb paii-
OHYKJIIJHOTO METOJly y IPOTrHO3yBaHHI IMILJIAHT-
acoIliiOBaHUX YyCKJaJHEHb XBOpHUX Ha Jaedop-
MYIOYHH OCTE0apTpo3 KYIbIIOBUX 1 KOJIHHUX
Cyrno0is.

Marepiaan Ta meTtoau. OCHOBHY Irpyny Hpen-
CTaBlieHO 455 mami€eHTaMH 3 ypaK€HHSM KyIlb-
IOBHX Ta KOJIHHUX CyINI00OiB pi3HOro reHesy (y
ToMy uncil 274 xiHok Ta 181 4onoBikiB) y BiIi
Bix 17 no 85 pokis. CepenHiii Bik 10 CTiKyBaHUX
maiieHTiB ckiaB 57,2 £ 12,4, JIns BCiX HMalli€HTIB
Tphox(azoBa ocTeocuuHTUrpadis Oyna BUKOHAHA
3a CTaHJAPTHUM MPOTOKOJIOM Ta BKIIIOYalia TPU
¢asu: anriorpadiuny ¢asy, paHHIO Ta BiCTpoUe-
HY cTaTU4HY (a3y.

PesyabraTn. B po6oTi po3misHyTO Ta Teope-
THUYHO OOIPYHTOBAHO MPOOIEMYy AiarHOCTUYHOT
poJIi paliOHYKJIITHOTO METONY y MPOTHO3YBaHHI
IMIUTAHT-aCOMIHOBaHUX YCKJIQAHEHbh TAIi€HTIB
Ha neQopMyOYHii 0CTE0apTpOo3 KYIHIIOBUX Ta
KOJIHHUX cyrno0iB. KiHeTnka ocTeoTponHuX pa-
niodapMmpenapaTiB B ocepenkax ¢ikcarmii ypa-
KEHUX KyJbIIOBUX Ta KOJIHHMX CYIJI00iB Ipu
1H(eKIIifHO-3amalbHUX MpOoIecax XapakTepizy-
€THCA CTATHCTUYHO BIPOTIAHUM NEpPEBaKaHHIM
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JlydeBasisauarHoCTuKauiydyeBasi repanmnsi;s+4a:820 1,

peTeHIii Ta MUTOMOTO HAKOIMYECHHS Ipernapary
B PaHHIA CTaTUYHINA Ta BIACTPOUYCHIN CTATUYHIN
¢da3i TproxdazoBoi ocrteocuuHTUTrpadii, Mopis-
HSHO 3 BOTHHUIIAMU (ikcauii mpenapary JereHe-
paTUBHO-AUCTPO(IYHUX MPOLECIB, M0 KOPEITIOE
3 BIAMIHHOCTSMHU JI€CTPYKTHBHO-peNapaTUBHHUX
MPOLECIB y HUX.

BucHoBku. BiporigHe 3pocTaHHs MOKa3HUKIB
apTepialbHOTO MPUTOKY Ta IHTETpalbHOI epdy-
311 mpu cuuHTUrpadii BiIOyBa€eThCA y BOTHHUINAX
rinep¢ikcanii paniodapmnpenapary npu iHpex-
iffHO-3aMaJbHUX IMPOIECaxX 3a PaxXyHOK IHTEH-
cudikamii B HUX 0CTE0OJACTUYHOT aKTUBHOCTI 1
aHT10TeHe3y, Y MOPIBHSIHHI 3 IeTeHEPATUBHO-TUC-
TpodiuHUMH ocepeakaMu Qikcalii inaukaTopy. B
nudepeHniaabHi  AiarHOCTULI Ae()OPMYIOUOTO
0CTE0apTpoO3y KYJIbLUIOBUX Ta KOJIHHHMX CYIJIO-
0iB, meron Tprox(a3oBoi ocTeocuuHTUTpaAdil
Mae O1IbIly YYTIUMBICTh Ta TOUYHICTH HI)K METOJU
pentrenorpadii, Y31, tepmorpadii, BiANOBIIHO;
onnak merogu KT ta MPT marote Oinbpmry cme-
nUQIYHICTh, MO BIJHOIIEHHIO M0 CUMHTUTpadii,
BiJMIOBiHO.

Kniowuosi cnosa: octeoaptpos, 0CTEOCHHHTH-
rpadis, KyJbIIOBI Ta KOJIHHI CyIi100H, €HAONPO-
Te€3yBaHHS, IMILUIAHT-aCOIIOBaHI YCKJIaHECHHS.

POJIb PAIMOHYKJIMJTHOT'O
METO/IA B ITPOI'HO3NPOBAHHUH
NMIIVIAHT-ACCOIIMNPOBAHHBIX
OCJIOKHEHUH Y MAIIMEHTOB
JAE®@OPMUPYIOIIUM OCTEOAPTPO30OM
TA3OBEJIPEHHbIX
N KOJIEHHBIX CYCTABOB

11.A. Koponb

[eab — mpeaenuTh AMArHOCTUYECKYIO POJIh
PalUOHYKIUJHOTO METOJa B MPOTHO3UPOBAHUU
HMMILIaHT-aCCOIMUPOBAHHBIX OCIIOXKHEHUN OOJb-
HBIX C J1€(pOPMHUPYIOLUIUM OCTEOPTPO30OM.

Martepuajabl 1 MeToabl. OCHOBHYIO TPYyHIy
IpenCcTaBiIeHO 455 ManueHTaMu C MOpPaXECHHEM
Ta300€IPEHHBIX M KOJEHHBIX CYCTAaBOB Pa3HOTO
reHe3a(B ToM yucie 274 xeHmuH 1 181 myxunHa

B Bo3pacte oT 17 no 85 net. CpenHuii BO3pacT uc-
ClIeTOBaHHUX IAIlMEHTOB cocTaBasan 57,2 £ 12.4.
Jns Bcex mamueHToB Tpexda3zoBas OCTEOCIMH-
turpadus OblIa BBIMIOJTHEHA MO CTaHIAPTHOMY
MPOTOKONY W COCTaBiisia TpU (a3bl: aHTHOTpa-
¢duueckyr ¢asly, paHHIOIO U OTCPOUYCHHYIO CTa-
THYECKYIO (a3y.

PesyabTaTbl. B pabote paccMoTpeHO W Te-
opeTHdecku OOOCHOBaHO MpoOieMy AUArHO-
CTUYECKOW POJM PAAUOHYKIHAHOTO METOAA B
MPOTHO3UPOBAHUYM MMIIJIAHT-aCCOIMUPOBAHHBIX
OCIIO)KHEHHH TMaIlMeHTOB ¢ APOPMUPYIOMHM
0CTE0apTPO30M Ta300eIpPEHHBIX M KOJCHHBIX
cycraBoB. KuHeTHMKa OCTEOTPOMHBIX paauo-
dbapmmnpenapaToB B ouarax GUKcaluu MopaxeH-
HBIX Ta300€IPEHHBIX U KOJIECHHBIX CYyCTABOB MPHU
WH(EKIIMOHHO-BOCTAIUTEIbHBIX MPOIeccax Xa-
paKTepu3yeTcsi CTATUCTHYECKHU JOCTOBEPHBIM
npeoOiajaHeM pPETEHIMU W YAEJIbHOTO HAaKo-
IUIEHUS Tpernapara B paHHEW U OTCTPOUYEHHOM
craTuueckoi ¢aze Tpexda3zoBoil OCTEOCHUHTH-
rpadguu, MO CPaBHEHHIO C odyaramu (HUKCALUU
npemnepeTa Mpu JAereHepaTUBHO-IUCTpodUUIe-
CKHUX Ipoleccax, 4TO KOPEJJIUPYeT 3 OTIHYH-
MU JIeT€HEPaTHBHO-IUCTPO(PUIECKUX Mpolec-
COB B HHUX.

BeiBoabl. [locToBepHOE BO3pacTaHue IOKa-
3aTeyeld apTepUalbHOTO MPUTOKA U HHTErpalb-
HOH mepdy3uu Npu CUMHTUTPAPUU MPOUCXOTUT
B ouarax runepukcanuu paguodapmmpenapara
pu WH(PEKIMOHHO-BOCTIATUTEIBHBIX MPOILECCax
3a cyeT MHTEHCU(]UKAIMU B HUX OcTeobIacTuye-
CKOM aKTMBHOCTH U aHTHUOTeHE3a, B CPaBHEHUU
C JereHepaTUBHO-TUCTPOPUUYECKUMHU OUaramu
¢ukcanuu panuodapmnpenapara. B nuddepen-
[IUAJIBHON JUATHOCTHUKE 1eOPMUPYIOIIETO OCTe-
0apTpo3a Ta300eIPEHHBIX M KOJEHHBIX CYCTaBOB
MeToll Tpex(a3z0oBoil OCTEOCIUHTUTPAPUHN UMEET
OOJNIBIIYI0 YYBCBTHUTEIBHOCTh M TOYHOCTH YEM
Metoasl peHTreHorpadun, Y3U, tepmorpadumu,
COOTBETCTBEHHO.

Knwuesvie cnosea: ocrteoaprpos, 0CTEOCLHH-
Turpadusi, Ta300eJpeHHbIE U KOJIEHHBIE CYCTaBBbI,
SHJIONPOTE3UPOBAHUE, HMILIAHT-aCCOLIMUPOBAH-
HbIE OCIIOKHEHHUS.
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