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Osteoarthritis is a degenerative joint disease with mild symptoms and relatively slow progression.
The clinical manifestation of osteoarthritis is characterized by a pain syndrome of a mechanical type,
caused by a decrease in the depreciation properties of cartilage tissue. Pain sensations occur in the
subchondral bone due to the spread of a push wave to it when walking, which is not extinguished by
thinned cartilage. The resulting rigidity of the ligamentous muscular apparatus limits the mobility of the
joint, reducing the load on it, but increases the compression of the affected articular surfaces. Products of
cartilage tissue destruction, getting into the joint cavity, cause inflammation, which rarely involves the
entire synovial membrane, they often have a local, encapsulated character. Fecality of synovitis
complicates both general and local drug and non-drug therapy. One of the possible means that can
favorably influence the symptom complex that has been created in osteoarthritis, in our opinion, can be
limb traction. Traction effect can contribute to the dilution of the articular surfaces, stretching of the joint
capsule and ligamentous-muscular apparatus. This will allow to dilute and unload the surfaces of the joints
(reducing the compression of the articular cartilage during traction), disincapsulate local synovitis,
eliminate stiffness of the ligaments and muscles and restore disturbed regional blood circulation. The
favorable effect of traction is indicated by single publications.

The purpose of this work was to study the therapeutic possibilities of underwater horizontal
traction on the lower extremities in patients with osteoarthritis. Under observation were 100 patients with
a predominant lesion on the joints of the lower extremities (in 37% of patients the hip joints were affected,
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in 60% of the knee and 3% of the ankle joints). 43 patients had stage 1, 48 — stage 2 and 9 — stage 3
osteoarthritis according to Kellgren. Monoarthrosis was observed in 16 patients, oligo arthrosis in 46,
polyosteoarthritis in 38 patients. Synovitis was in 50 patients. Patients were divided into 2 groups: group
1 - 50 patients who underwent traction of the lower extremities in low-radon nitrogen mineral
(Tskaltubo) water. Per course 8-10 tractions (traction weight from 2 to 10 kg for both limbs). Only 10-12
mineral baths lasting up to 30 minutes. 2-nd group - 50 patients who served as control for the 1-st group
received only general weakly radon nitrogen mineral (Tskaltubo) baths according to the optimal and
effective method (developed by us). Per course 23-25 procedures lasting 20 minutes. Along with a general
clinical examination (including a scoring of the severity of the pain syndrome, measurement of the volume
of the joints and muscle mass, range of motion), we studied the indicators of the activity of the
inflammatory process (C-reactive protein, diphenyl test, seromucoid, haptoglobin, ceruloplasmin).
Destructive processes in the connective tissue were judged by the concentration of glycosaminoglycan’s
(GAG) and hydroxyproline in the blood serum. Examined state of the blood flow of the lower extremities
(method of rheography) and muscle tone (method of global myography).

Compared changes in clinical, laboratory, biochemical and functional parameters before and after
treatment. The results of treatment were objectively assessed depending on the overall dynamics of the
studied parameters. Taken as a significant improvement, if 80% or more of the indicators returned to
normal, for an improvement in 50-80% of the indicators, without changes-with a positive trend of <50%
of the indicators, a negative trend of 60% or more of the indicators was considered a deterioration. When
comparing the results of using traction in the Tskaltubo mineral water and general balneotherapy, positive
significant changes were found towards improvement. Both in the 1-st and 2-nd groups, the severity of
the blue syndrome decreased, the locomotor function improved, the symptoms of synovitis decreased or
disappeared (swilling, increased skin temperature, etc.). These results were more pronounced in patient’s
treated with the balneotherapy-traction complex. So, in patients without synovitis in the 1-st group, the
pain syndrome index decreased by 4,5 times (from 1,45+0,15 to 0,25 +0,10 points. p<0,001), in 2-nd group
only 2 times (from 1,43+0,14 to 0,74+0,12 points. p<0,01). In patients with synovitis, these differences
were more significant, in the 1-st group, the pain symptom index decreased by 4 times (from 2,05+0,14 to
0,50+0,10. p<0,001), in the 2-nd group by 1,6 times (from 2,00+0,21 to 1,20+0,20 point. p<0,01). The
effectiveness of balneotraction therapy was more pronounced in the 2-nd and 3-rd stage of arthrosis.
Similar changes occurred with other clinical symptoms: joint mobility, their volume, etc. Positive
dynamics of clinical results was confirmed by laboratory, biochemical and functional indicators. The
decrease in ESR, the level of C-reactive protein, the indicators of the diphenylamine test in both groups
was significant (p<0,005-0,01). As can be seen from Table 1, in patients with synovitis, the indicators of
inflammation activity decreased more significantly in the 1-st group.

Table 1. Changes in laboratory indicators of inflammation activity in OA patients with synovitis using
balneotherapy and traction

Patients Group
Blood Counts
1 gr (n=24) P 2 gr(n=26) P
ESR, mm/h 228 X 2.4 <0.001 12949 <0.001
6.6 + 1.7 TZ:6-121
C-reactive protein M <0.001 2.06 = 0.08 <0.001
0.53 £ 0.14 1.13 + 0.16
Diphenylamine test, E. w <0.001 M <0.1
200.0 = 1.0 210.02 + 2.9
Seromucoid, E w <0.001 w <0.1
0.186 = 0.0 0.200 = 0.0
1.38 += 0.06 2 + O.
Gantoglobin, g/l - <0.05 w <0.05
1.16 += 0.05 1-T8-1:0:05
Cerulophasmmsma/l 2830116 <0.001 279.8 + 4.3 <0.001
268.9 = 2.9 S25h:F -t -7

Note: in the numerator indicators before treatment, in the denominators after treatment
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Table 2. Change in laboratory indicators of connective tissue destruction in patients with OA depending
on the presence of synovitis when using balneotherapy and traction (M+m)

Patients Group
Blood Counts

1 gr (n=25) P 2 gr(n=25) o}
without synovitis
z + 0.
GAG, generic mg100/mi | 18.01+ 0.2 <0.001 18.051+ 0.6 <0.001
15.38 = 0.3 1548 + 0.5
Hydroxyproline generic 1.18 + 0.07 s 1.19 + 0.15
mkg/ml 0.97 + 0.07 ; 1.04 + 0.10
with synovitis
GAG, generic mg100/ml w <0.001 22.50 £ 1.16 <0.001
16.90 = 0.6 17.22 = 1.03
Hyd li i
ydroxyproline generic 1.85 + 0.14 20 1.86 = 0.11 <0.1
mkg/ml 1.27 + 0.12 1.35 + 0.08

Table 3. Changes in the hemodynamics of the lower extremities in patients with OA (according to
rheography in ohms) depending on the stage of the disease and the presence of synovitis when using
balneotherapy and traction (p<0,05-0,01).

Patients Group

Desease Stage 1 group ‘ 2 group 1 group 2 group

without synovitis with synovitis

0.065 + 0.006 = 0.057 + 0.004 = 0.047 + 0.006 = 0.057 £ 0.003 =

0.094 £+ 0.009 0.067 + 0.003 0.067 + 0.004 0.070 £ 0.004
" 0.054 + 0.004 = 0.052 £+ 0.003 0.057 + 0.006 = 0.048 £ 0.004 =
0.070 £ 0.004 0.065 + 0.004 0.099 £+ 0.009 0.050 + 0.004

i 0.051 +0.002 = 0.045 £+ 0.002
0.090 + 0.003 0.051 + 0.003

Table 4. The effectiveness of treating patients with OA

Patients Group
Desease Stage
1 gr (n=50) 2gr (n=50)

A significant

e BRI 13/26 10/17

improvement

Improvement 36/72 42/73
Without change 1/2 6/10

From Table 1, in patients with synovitis, inflammation activity indicators deceased more
significantly in group 1. Dilution on the articular surfaces and a decrease in pressure between them,
apparently, had a positive effect on the state of the cartilage, which was reflected in the parameters of the
connective tissue. As can be seen from Table 2, the content of total GAG and hydroxyproline in the blood
serum decreased more significantly in the 1-st group, and in patients without synovitis, a significant
decrease in the level of hydroxyproline was noted only after a course of underwater horizontal traction of
the lower extremities. Along with clinical improvement and positive dynamics of inflammatory-
destructive indicators, improvement in regional hemodynamics was noted (Table 3). The shifts were more
significant with balneotherapy than with balneotherapy alone. With the severity of the disease, the
differences in the improvement of blood circulation intensified, and at the 3-rd stage of arthrosis,
significant changes were noted only in the 1-st group. Improved hemodynamics of the lower extremities,
reduction of pain led to an improvement in the function of the neuromuscular apparatus, which was
expressed in the disappearance of spontaneous bioelectrical activity of the muscles of the leg and its
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intensification with maximum muscle contraction. In particular, in patients without synovitis the
bioelectrical activity increased in the 1-st group from 295,7+3,40 to 518,3+47,2 (p<0,001) microvolts, with
synovitis from 485,3+39,1 to 702,3+70,1mkV (p<0,002), in 2-nd group, respectively, from 289,1+31,6 to
447,0+47,8mkV (p<0,01) and from 467,7+61,4 to 685,2+67,9 mkV (p<0,05). This indicates a decrease in
spasmodic phenomena both in the vascular bed and in the musculoskeletal system, which in turn affects
the clinical and functional state of the musculoskeletal system of the lower extremities. The effectiveness
of treating patients with OA, taking into account all the studied indicators, is shown in Table 4, from
which it can be seen that the positive dynamics in balneotraction therapy is approximately 10% higher
than that only in balneotherapy.

Thus, traction of the lower extremities in mineral water can be used as method that increases the
effectiveness of balneotherapy for patients with OA. It allows to expand the use of resort balneotherapy
for more pronounced forms of arthrosis with synovial phenomena, and also contributes to an earlier
inclusion in the treatment process of therapeutic exercises mechanotherapy and other methods that
accelerate the rehabilitation on patients with osteoarthritis.
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T'EOPI'HH IIIABHAHHZI3E, MAPHHA IIIABHAHH3E, TAMAPA BAJIHIIIBHIIH,
T'EOPTHH JIOMH/ISE
BBITSDKEHUE HYDKHUX KOHEYHOCTEY B JIEYEHUU U PEABUJIUTAIIMN OCTEOAPTPO3A
»I1apk Orens lxanTry60“, Ilxanty6o, I'pysus; ALII'Y, Kyraucu, I'pysus

PE3IOME

Ocreoaptpo3 (OA) pguctpoduyeckoe 3aboseBaHHe CYCTAaBOB C HESIPKO BBIPAKEHHOU
CUMITOMATUKONH ¥ OTHOCHTEIBHO MeJAJIEHHBIM IporpeccupoBaHueM. Kinmuudeckoe mpossireHue OA
XapaKTepusyercs  OOJIeBBIM  CHHAPOMOM  MEXaHWYECKOTO  THIA, BBI3BAHHBIM  CHIDKEHUEM
aMOPTHU3aIMOHHBIX CBOICTB XpsAlleBoi TkaHu. OZHUM 13 BO3MOXKHBIX CPEZICTB, CIIOCOOHBIX GIaTOIIPUITHO
BIMATH HA CO3JABIINICA cuMmToMoKoMIrnekce mpu OA, mo HameMy MHEHHUIO, MOXKET ObITh BBITSDKEHHE
HIDKHUX KOHEYHOCTeH. TpakIMOHHOe BO3AEHCTBHE MOXKET CIIOCOOCTBOBATH pa3BeleHUIO CYCTaBHBIX
IIOBEPXHOCTEH, PaCTLKEHUIO CYCTaBHOM KAIICYJIBI ¥ CBA30YHO-MBINIEYHOTO anmnapara. [lozx HabmomzeHeM
Haxoauaoch 100 GONBHBIX C IpeNMyleCTBeHHBIM ITOPaKeHHeM CYCTaBOB HIDKHHX KOHEYHOCTed. Y 43
IIAIeHTOB OTMeyanach 1 cragus, y 48 - 2 cragus uy 9 - 3 cragusa OA mo Kelgren. [TanuenTs! paszmeneHsr
6putn Ha 2 Tpymnmsl -1-g -50 manueHToB, KOTOPHIM IIPOBOAYIIX TIOABOSHOE TOPU30HTATBHOE BBITSDKEHME
HIDKHUX KOHEYHOCTeH B CIab0pafjOHOBOI a30THON MHMHepanbHOH (ixanty6ckoif) Boze. Ha xypc 8-10
tpakuuii, 10-12 MrHepasbHBIX BaHH. 2-1 rpymma- 50 mamueHTOB, CIy>KuIa KOHTpoiIeM K 1-if, moryydana
TOJIBKO CJIa00paZlOHOBEIE A30THBIE MU HEPAIbHBIE (IIXaJITYyOCKHe) BAHHEI 10 OITUMATbHON U 9P PeKTHBHOM
mertomuke. Ha xypc 20-23 mpomemyp mpozmosmxurensHoctbio 20 mun. Hapazy ¢ oOmexkInHMYeCKUM
o6ciefoBaHMeM (BKIIOYAIOMMM OaJbHYIO OIIEHKY BBIP@KEHHOCTH OOJIEBOTO CHHPOMA, H3MepeHIe
o6BeMa CyCTAaBOB M MBINIEYHON MAaCChl, aMIUIUTYAy [ABIDKEHUI) IPOBOAMIN H3yYeHHe IIOKa3aTesel
aKTUBHOCTH BOCIAIUTENBHOTO Ipouecca (C-peakTuBHBIN OeoK, mudeHusnIoBas 1mpoba, CEpOMYKOHZ,
ranToriao6uH, uepyiomnasmMuH). O ZeCTPYKTHBHBIX IIPOIECCAX B COEJUHUTENBHON TKAHUM CYIUIH IIO
KOHI[eHTparuu Genok-comepauux riauko3aMuHrinkanoB ('Al) u OKCcHUIIpOIMHA B CHIBOPOTKE KPOBH.
HccmenoBanu cOCTOSHNE KPOBOTOKA HIDKHUX KOHEYHOCTEH (METOZOM peorpadui) U MBIIIEYHOTO TOHYCa
(MmeTomom rmobampHOM Muorpaduu). CpaBHHBAaAKM HM3MEHEHHS KIMHUYECKUX, J1abopaTopHO-
OuoxuMu4YecKUX ¥ (YHKIIMOHAJIBHBIX IIOKa3aTeqeil A0 u mocie jneueHus. Capuru Opuin Ooitee
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CYIIeCTBEeHHBIMU NP 6aIbHEOTPAKIIMOHHOM Tepalluy, YeM IIPYU OZHOH OanrpHeoTepanuu. TakuM 00pa3oM,
TPAKIMIO HIDKHUX KOHEYHOCTeH B MUHEPAJIbHOH BOJE MOXKHO HCIIONb30BaTh KaK METOZ, IIOBBIIIAIONIUI
s dexTUBHOCTD OampHeoTepanuy manueHToB OA.
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SUMMARY

Osteoarthritis (OA) is a degenerative joint disease with mild symptoms and relatively slow
progression. The clinical manifestation of osteoarthritis is characterized by a pain syndrome of a
mechanical type, caused by a decrease in the depreciation properties of cartilage tissue. Pain sensations
occur in the subchondral bone due to the spread of a push wave to it when walking, which is not
extinguish had by thinned cartilage. The resulting rigidity of the ligamentous-muscular apparatus limits
the mobility of the joint, reducing the load on it, but increases the compression of the affected articular
surfaces. Traction of lower limbs in weak radon nitric mineral water from Tskaltubo spring was tried for
treatment of major joints osteoarthritis stage 1-3 versus balneotherapy alone. The disease running with
synovitis was assessed as regards clinical indices, activity of the inflammation, connective tissue
destruction, limb hemodinamics and neuromuscular status. Underwater traction produced a 10% increase
in efficacy as compared balneotherapy alone, it extends indications to balneotherapy on osteoarthritis
with synovitis and permits early introduction of adjuvant physical methods contributing to rehabilitation
of osteoarthritis patients. Thus, traction of the lower extremities in mineral water can be used as method
that increases the effectiveness of balneotherapy for patients with OA. It allows to expand the use of resort
balneotherapy for more pronounced forms of arthrosis with synovial phenomena, and also contributes to
an earlier inclusion in the treatment process of therapeutic exercises, mechanotherapy and other methods
that accelerate the rehabilitation on patients with osteoarthritis.

Keywords: Lower limb extension, treatment, rehabilitation, osteoarthritis, Tskaltubo
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