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Background. Intra-articular injections of autologous platelet-rich plasma (PRP), which is a natural biological
stimulant and affects various parts of the regenerative process, are often used in the treatment of adhesive
capsulitis. Another line of using the reparative potential of biopolymers is the application of polynucleotides
(PN), which, due to their effect on fibroblasts, are able to stimulate regeneration processes during adhesive
capsulitis.

Aim of study — to evaluate the clinical efficacy of intra-articular injections of autologous platelet-rich plasma
and a polynucleotide-based drug in the complex therapy of shoulder adhesive capsulitis, depending on the stage
of the disease.

Methods. Performed prospective cohort study included 42 patients aged 47 to 60 years with the diagnosis of
adhesive capsulitis. The duration of the disease varied from 3 months to 5 years. The patients were divided into
2 groups depending on the stage of the disease at the time of the treatment: 24 patients with the first stage of
the disease (group AC1) and 18 patients with the second stage (AC2). Each group was divided into 2 subgroups of
patients. In subgroups either PRP or PN were administered. The results were assessed 1 week, 1 month, 3 months
after the start of the treatment. Evaluation of pain management efficacy was carried out using the visual-analog
scale (VAS). The change in the quality of life of patients and the function of the shoulder joint were defined
using the DASH questionnaire for assessing the function of the upper limb and the Simple Shoulder Test (SST).
Results. The use of PRP made it possible to achieve pain relief regardless of the stage of the disease. Patients
of the AC1 group had a progressive pain syndrome attenuation from 80 to 45 points according to the VAS scale
during the first 7 days after the start of the treatment. On the contrary, patients of the AC2 group had a slight
pain increase by the end of the 1st week, that was associated with growing physical activity of patients. In the
group of patients treated with PN, all experienced pain regression after the first injection. 20% of patients had
pain relief within 24-36 hours after the start of the treatment., Increased joint pain was registered in 2 (10%)
patients, which passed spontaneously during the first day. Pain syndrome intensity decreased in patients with
both stages of the disease. According to the VAS, it decreased from 90-80 to 65 points after the first injection
within 4 days in the AC1 group. Patients of the AC2 group did not notice significant effect after the first injection.
The second injection reduced the pain to 65-70 points.

Conclusion. The effectiveness of PN-based drugs had no statistically significant difference from that of PRP, but
their effect was achieved faster.
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PesynbTaTbl NneyeHus aaresMBHOro Kancyaura nne4yeBoro cycraBa
C NpUMeHeHneM o60oraweHHoOU TpoMbouuTaMu Naasmbl
U HYKNEeOTUAHbIX NpenapaToB: CpaBHUTENIbHOE UCCeaoBaHUue

A.B. JIeruarus, B.b. boraros, E.1O. Llenninesa, A.B. My3bi4eHKOB

@IAOY BO «Ilepsuiii Mockosckuli zocydapcmeeHHbili MeduyuHckuii ynusepcumem um. .M. Ceuerosa
(Ceuenosckuti yHugepcumem)», 2. Mockea, Poccus

AKmyanbHoCcms. BHYTPUCYCTaBHbIe MHBEKIINM ayTOJOIMUYHONM oboraiieHHoi Tpombouutamu maasmbl (PRP —
platelet rich plasma), KoTopasi SIBJITeTCSI €CTECTBEHHBIM 6MOJIOTUYECKUM CTUMY/ISITOPOM M BO3ZEICTBYET Ha pas-
JINYHBIE 3B€HbSI pereHePaTUBHOIO MIPOLIECCa, YaCTO UCIOJb3YIOTCS MPY JIEYeHUM aAre3UBHOTO KancyanTa. Ipyrum
HaIpaBJIeHMEM B MCIIOTb30BaHMM PeNlapaTMBHOTO MOTEeHIMaIa 61OTOMMEPOB CTAJIO MTPUMeEHEHME MOMHYKIIE0-
tunoB (PN — polynucleotide), koTopbie 6aromapst CBoeMy AeiicTBUIO Ha Gu6po61acThl CIIOCOGHBI CTUMYIMPOBATh
MIPOLeCChl pereHepauyy Npyu aare3auBHOM KarCylauTe.

Llensto maHHOTO WCCIENOBAHUSI CTaJIA OLlEHKA KIMHMYECKON 3(PGhEeKTUBHOCTU BHYTPUCYCTABHOTO MPUMEHEHMS
ayTOJIOTMYHOJ 060TaleHHOi TPOMOOIMTaMM TJIa3Mbl 1 MTperapaTa Ha OCHOBE MOMIMHYKIEO0THUIa B KOMIIEKCHOIA
Tepanuy afre3MBHOrO KarCy/MUTa MIeYeBOro CYyCTaBa B 3aBMCUMOCTY OT CTauu 3a60eBaHMS.

Mamepuan u memodsi. BbITOTHEHO TPOCTIEKTYBHOE KOTOPTHOE MCC/IE0BaHNEe, B KOTOPOE ObUIO BKIIOUEHO 42 Ta-
I[eHTa B Bo3pacTe oT 47 10 60 JIeT ¢ AMarHO30M «aJITe3UBHbII KaTCyIuUT». [IJIMTETbHOCTb 3a60/IeBaHMsI BapbUPOBa-
Jia oT 3 Mec. o 5 sieT. [TareHThbl 6bUTM pa3fesieHbl Ha 2 TPYIIbI B 3aBUCUMOCTY OT CTaA Uy 3a601eBaHsI HA MOMEHT
obparieHus: 24 mamyeHTa ¢ MepBoii cragueii 3a6oneBanus (rpymnmna AK1) u 18 maimueHTOB — CO BTOPOI#i CcTafueii
(AK2). O6e rpymribl 6bUTM pasfe/ieHbl Ha JIBe TOATPYIIbI MAIMEHTOB, B K&XKI0# 13 KOTOPOit BBoawIMch PRP win
PN. PesynbraTtsl o1jeHMBaNIUCh yepes 1 Hen., 1 mec., 3 Mec. ocie Havasa gedeHusi. OLeHKy pe3y/IbTaTOB KyIMpOBa-
HYsE 60/IeBOTO CMHIPOMA MPOBOJMIIN C TPMMEHEeHEM BU3yaIbHO-aHAIOT0BO Kasibl (BAIID). isMeHeHMe KauecTBa
SKU3HU TTALVEHTOB U (PYHKIMM TUIEUeBOTO CYyCTaBa OLEHUBAJIM C TTIOMOIIbIO OITPOCHMKA JIJIST OLleHKY (PyHKIMYU BepX-
Heit koneuHocTy DASH u yniporeHHoi#t mikasbl TectoB tieva SST (Simple scale test).

Pe3ynemamet. TIpumeneHnue PRP mMo3BoMMIO JOGUTHCS YMEHbIIEHNST 60/1€BOTO CMHIPOMAa BHE 3aBUCUMOCTU OT
craguu 3a6oneBanus. B rpymne AK1 oTmeuasnoch IporpeccuBHOe CHMsKeHMe 60eBoro cuHapoma o BAIII ¢ 80 mo
45 6a/isI0B B TeUeHMeE TEePBBIX 7 THEN Mmocae Havyaia JedeHus. Y mauyeHToB rpynmbl AK2, Ha060poT, OTMeUaaoch
HEKOTOPOEe ycujieHue 60IM K KOHITY 1-7i Hefl., YTO CBSI3aHO C HapacTaloleil Gu3nyeckoit akTUBHOCTbIO GOTbHBIX.
B rpyrine namnyeHTOB, JEUMBIINXCS C MCTOAb30BaHMeM PN, y Bcex oTmMeyvasics perpecc 601m yxke Imocjie nepBoit
mHbekIMn. Y 20% naieHTOB yMeHbIIIeH e 60 HACTYIIaI0 yXe uepe3 24-36 4. mocie Havasia jedeHust. ¥V 2 (10%)
60JIbHBIX OTMEYAJIOCh YCUIeHMe 60U B CyCTaBe, KOTOPOE MTPOIIIO CAMOCTOSITEIbHO B TEUEHME MEePBBIX CYTOK. Bo-
JIEBOVI CMHIIPOM YMEHbBIIAJICS Y TAllMeHTOB ¢ 00euMu cTagusimMu 3aboneBanus. B rpynme AK1 60eBoii CMHAPOM
1o BAIII cumsuiics ¢ 90-80 mo 65 6a/110B [OC/Ie epBOit MHBEKLINM B TeueHue 4 qHei. Y nauueHToB rpymmnbl AK2
o1y TMMOro 3¢ dexTa Mocsie mepBoi MHbEKIMM OTMEUEHO He 6b110. [IOBTOpHAS MHbEKIMS CHIKAIa 601eBOi CUH-
IpoMm 1o 65-70 6amios.

3axnroyenue. IpernapaTtel Ha ocHOBe PN roka3anm ¢Boio 3¢ heKTMBHOCTb, KOTOPAsI CTATUCTUYECKYM 3HAYMMO He OT-
Jmuyanachk ot npumeHenust PRP, omHako saddexT gocTurasncs 6bicTpee.

KimioueBblie CJIoBa: aire3MBHBIN KaICYJIUT TUIEYEBOTO CYCTaBa, oboraieHHass TpoM6oITaMu 1asma, aMIuIMTyaa
JIBVDKEHWUI B IJIeueBOM cycTaBe, PRP, MonmMHyKIeoTUABbI.
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BACKGROUND

Shoulder pain is rather frequent nowadays, most
commonly in people of working age [1]. This prob-
lem might be considered multidisciplinary as the
pathology has different causes that are not always
connected with trauma. That fact presents diffi-
culties in its diagnostics and treatment. Adhesive
capsulitis (AC) is one of these pathologies that
leads to chronic pain in the shoulder joint and
periarticular tissues. Its clinical aspects include
above all the pain syndrome of various intensity
and severe limitations of the shoulder joint range
of motions associated with capsule adhesion and
fibrosis and subsequent disorders of bursal elas-
ticity and extensibility [1, 2, 3]. Due to this the
pain increases with abduction, the muscles are
contracted, the motions are carried out together
with the scapula. Chronic and severe pain syn-
drome not only limits the daily activities, but
also affects the sleep and the rest adversely. As a
result, the quality of life and the work capacity of
patients with adhesive capsulitis get worse [4, 5].
Nowadays the patient’s platelet rich plasma
(PRP) is considered rather promising and safe
method that has anti-inflammatory and regener-
ative effect [6, 7, 8]. Containing a lot different bio-
logically active factors (clot formation products,
thrombocyte growth factors, adhesive molecules
and cytokines), it stimulates reparative and ana-
bolic processes in damaged tissues and restores
metabolic processes, intensifies tissue immunity,
promotes cell metabolism, and tissue respiration
as well as develops anti-inflammatory effect [9].
Recent researches indicated that polynu-
cleotides (PN) affected the pain management of
musculoskeletal system, especially tendons and
ligaments. They are effective with rotator cuff
tendinopathies, epicondylitis and plantar fascii-
tis [10, 11, 12]. PN is a compound of deoxyribo-
nucleotide polymers of different length (from 50
to 2000 base pairs) and nucleosides derived from
salmon milt. The PN structure represents low
molecular weight species of deoxyribonucleic
acid with purine and pyrimidine base monomers.
Apart from relieving the pain caused by muscu-
loskeletal disorders or injuries, it also enables
regeneration of damaged tendons and ligaments
[14, 15, 16]. However, there is still no agreement
on optimal PRP therapy methods of treatment of
this pathology, as well as there are very few re-

ports concerning objective results of PN use in
case of adhesive capsulitis [17, 18, 19]. We con-
sider of great clinical interest the efficacy com-
parison of these two methods of treating patients
with shoulder joint adhesive capsulitis on differ-
ent disease stages.

Aim of study - to evaluate the clinical efficacy
of intra-articular injections of autologous plate-
let rich plasma and PN-based drugs in shoulder
joint adhesive capsulitis management depending
on the stage of disease.

METHODS

Study design

The performed prospective cohort study included
42 patients aged 47 to 60 years with the diagno-
sis of adhesive capsulitis. Among them were 38
women (90.5 %) and 4 men (9.5%). Duration of
disease varied from 3 months to 5 years.

The patients were divided into 2 groups de-
pending on the stage of disease determined at
the first visit using the Neviaser’s method. The
first stage is marked by acute inflammation and
synovitis, the second is characterized by pain re-
lief and shoulder joint contracture [20]. Thus, all
patients were divided into 2 groups, 24 of them
had the first stage of disease (AC1 group) and 18
had the second stage of disease (AC2 group). Each
group was divided into 2 subgroups, in which ei-
ther PRP or PN were administered respectively
(Fig. 1).

Inclusion criteria:

- discontinuation of non-steroid anti-in-
flammatory drugs (NSAID) at least 10 days prior
to injection therapy;

— clinical signs of the first or the second stage
of adhesive capsulitis, confirmed by ultrasound
(US) and MRI;

- no shoulder joint injuries in anamnesis;

- no radiographic signs of shoulder joint os-
teoarthritis and/or presence of cartilage flaps in
the joint cavity.

Exclusion criteria:

- local corticosteroid injections;

— continuation of NSAIDs;

- additional physiotherapy treatment and
alpha-adrenergic agonists therapy;

- presence of old tendon and ligament inju-
ries of the shoulder joint.
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[ Patients (42) j
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First stage of adhesive capsulitis (AC1)
(24 patients)
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v

Second stage of adhesive capsulitis (AC2)
(18 patients)

[ J

PRP therapy (13 patients) PN therapy (11 patients)

PRP therapy (8 patients) PN therapy (10 patients)

Puc. 1. Flowchart of the study

Before the start of the treatment all patients
underwent standard X-ray (Siemens Multitom
Rax scanner) and MRI (Hitachi Echelon Oval 1.5T
scanner in T2-weighted fat-suppressed TSE PD
SPAIR images) of the shoulder joint to evaluate
the disease stage and severity for the following
group allocation.

PRP extraction

Serum procurement and processing was per-
formed using the unified RegenLab method
(Certificate of Validation N2 FZN 2011/10570 dat-
ed 15.09.2011). Blue Regen BCT tubes (Rehegen
Lab, Switzerland) with thixotropic separating gel
without heparin were used.

Using the vacuum method, 8 ml of patient’s
blood were collected to a sterile tube. The tube was
put into centrifuge right after the blood sampling.
Centrifuge ride was carried out with the speed of
3100 rotations per minute over a period of 5 min-
utes. After centrifugation 4-5 ml of serum were ob-
tained. Then the platelet rich plasma (with throm-
bocyte concentration of (343.28+89.37)x109/mm?
was injected into the shoulder joint cavity via pos-
terior approach without preliminary anesthesia
under the US control. Injection protocol included
3 manipulations at an interval of 2 weeks.

Polynucleotides used in this research be-
long to class III medical devices (Certificate of
Validation N2 RZN 2019/8994 dated 09.12.2019)
and are sold in pharmacies under the trade name
of Chronotron (Mastelli s.r.1., Italy).

Single injection contained 2 ml of a drug
product with the following composition:
20+2 mg of polynucleotides, 8.0£0.8 mg of
sodium chloride, 0.30%¥0.03 of sodium dihy-
drogen phosphate dihydrate, 1.50+0.15 of
sodium hydrogen phosphate dodecahydrate
and water to 1 ml. Injections were introduced
into the shoulder joint cavity under the US
navigation via posterior approach. One treat-
ment course included 3 injections at an inter-
val of 4-5 days for all patients of that group.
Results were evaluated 1 week, 1 month and
3 months after the start of the treatment.

Results of the first part of this research (PRP
use) were described in details in our previous
publication [21].

Evaluation of results

Evaluation of pain syndrome relief was per-
formed using the 100-point VAS scale, where
0 point meant pain absence and 100 points meant
unsufferable pain.

Changes in life quality and shoulder joint
functions were evaluated using the DASH ques-
tionnaire for assessing the function of the upper
limb [2] and the Simple Shoulder Test (SST) [22].

Statistical analysis

Statistical analysis was performed using the
IBM SPSS Statistics 22.0. Evaluation of distribu-
tion normality was carried out with the use of
Shapiro-Wilk test.
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Distribution of numeric variables obtained
in this research did not differ from normal, so
that parametric statistical methods were ap-
plied. Continuous quantity values with normal
distribution are represented as M=*SD, where
M stands for sample mean, SD stands for standard
deviation. Student’s t-test was used to compare
dependent samples in the light of their normal
distribution. Qualitative features were described
with relative (%) and absolute frequencies. The
differences were considered statistically signifi-
cant at the level of p<0.05.

Coefficient of variation was calculated to de-
fine the difference in shoulder joint range of mo-
tions at the one and the same period or at the
time of research. The higher this coefficient was,
the relatively greater was the spread and the low-
er was the uniformity of studied values.

The following formula was used:

= $ %100,

where ¢ — mean root square deviation,
x — mean of studied value.

RESULTS

Patient examination results before
treatment

The following pathological changes were identi-
fied during the clinical examination: shoulder is
visually elevated on that side, shoulder muscles
are shortened, deltoid muscle is hypotrophied.

Acute joint and periarticular muscles pain was
registered in active motions and moderate pain
in passive ones. Maximum pain severity was reg-
istered in extreme points of motions. According
to patients, the pain persisted at night time and
increased in lateral position leaning on the in-
jured joint.

Range of active and passive motions in the
joint was limited: abduction — 61%4°, flexion —
85+5° or at a deficit of 15-20°; external rotation
— 32+3° internal rotation — 37+4°.

There was a diffuse tissue swelling around the
shoulder joint on palpation, as well as extended
pain in the capsule area, local painful tension

(trigger point) in supraspinatus, infraspinatus,
trapezius and subscapularis muscles.

X-rays revealed no osteo-traumatic changes
and signs of arthrosis or loose bodies. On MRI
the capsule was thickened in the area of axillary
pouch to 4.4%0.2 and swollen by 88+3%.

The AC2 patients showed deltoid and su-
praspinatus muscle hypotrophy under clinical
examination. They had no pain at rest, but the
pain appeared in case of full-range active and
passive motions. Range of motions was severe-
ly limited: abduction — 40£7°, flexion — 50%5°,
extension — 10+5°, external rotation — 20+3°,
internal rotation — 5+3°. Diffuse pain in the joint
appeared on palpation.

Shoulder joint MRI revealed 3.5+0.3 mm cap-
sule thickness in the area of axillary pouch, joint
capsule swelling in the same area was by 76-83%.

PRP treatment results

PRP use enabled to decrease the pain syndrome
regardless of the stage of disease. AC1 patients
noticed pain relief after the first injection de-
creasing by 20 points by the end of the treat-
ment according to the VAS. On the contrary, AC2
patients noticed some pain increase by the end
of the first week of treatment due to growing
physical activity. They registered pain relief (by
40 points according to the VAS) after the second
injection 14 days after the start of the treatment
(Fig. 2).

By the end of the first month all patients had
significant increase in range of motions regardless
of the stage of disease. This increase was higher
in patients with earlier disease stage, as far as the
pain relief effect was more accentuated and the
tissue changes were less discernible (Fig. 3).

Improvement of range of motions in shoulder
joint persisted over a period of 3 months.

Being the most affected adhesive capsulitis
dynamic parameters, shoulder external rotation
and abduction improved significantly nearly by
fifty percent, that may provide evidence of medi-
cation efficacy.

Patients of both groups had statistically sig-
nificant function increase according to the scales
applied comparing with that in the beginning of
the treatment.
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Fig. 2. The intensity of pain syndrome
according to VAS during PRP therapy
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Fig. 3. The range of motions in the shoulder after

PRP therapy

Medical effect grew over a period of 3 months
of examination. This may indicate that this treat-
ment method has stable and not temporary effect
and is focused on pathogenetic aspects of dis-
ease. Experiencing pain relief, the patients could
mobilize shoulder joint more actively that led to
range of motions increase.

PN treatment results

All patients had pain regress after the first PN
injection. 20% of patients experienced pain de-
crease 24-36 hours after the start of the treat-
ment. Two patients (10%) noticed joint pain
increase that spontaneously passed within 24
hours. Pain syndrome decreased in patients with
both disease stages. According to the VAS, pain
intensity in AC1 group diminished from 80-90
points to 65 points within 4 days after the first
injection. AC2 patients experienced no signifi-

cant effect after the first injection. The second
injection decreased pain syndrome level to 65-70
points. The third injection was given 15-21 days
after the start of the treatment; 3-4 days later
the patients noticed pain relief to 20-30 points
(Fig. 4).

Four patients of the AC1 group increased the
range of motions by more than 50% right after the
first injection. The second and the third ones been
introduced, the range of motions grew insignificant-
ly. Ten patients (91%) of the AC1 group completely
recovered active range of motions by the end of the
treatment, 1 patient preserved 15° internal rotation
deficit. Range of motions recovery in the AC2 group
was harder. Coefficient of variation for this group of
patients equaled 47%, that indicates great variabil-
ity in population. Shoulder joint range of motions
increased on average by 12% after the first injec-
tion, while the linear progression was noticed after
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the second and the third injections. At the end of
the treatment 7 patients (70%) were able to recover
active range of motions completely. Two patients
(20%) preserved near 10° abduction deficit and
1 patient (10%) suffered external rotation that was
limited to 20°.

In most cases the first PN injection had no
significant clinical effect, that resulted in slight
SST increase (just 2,5 for patients with the sec-
ond stage of adhesive capsulitis). However, it in-
creased sharply after the second injection (more
than twofold) and remained unchanged after the
third injection (Table 1).

“I ii i

first injection

VAS

second injection third injection

WAK1 MAK2 M Before treatment

Fig. 4. Dynamics of pain changes in your after
administration of a polynucleotide-based drug

Patients that underwent PN therapy as well as
PRP treated patients had statistically significant
improvements according to applied shoulder
joint functional scales in comparison with pre-
treatment levels (Table 2).

Being slight after the first injection, further
improvements appeared rather dramatic after re-
injections. According to the SST scale, significant
shoulder function improvement was noticed af-
ter the second injection. We also observed upper
limb functional improvement according to the
DASH scale, that is demonstrated in the Table 3.

Table 1
Dependence of PN treatment results on
number of injections

Group of 1%t injection | 2™injection | 3™ injection
patients
SST
AC1 4.3 6.7 9.8
AC2 2.5 6.6 8.8
DASH
AC1 38 24 9
AC2 39 28 12

Table 2
Comparison of functional outcoms after PRP and PN treatment (M*m)
Flexion Extension Abduction External rotation Internal rotation
Period
PN PRP PN PRP PN PRP PN PRP PN PRP
Before 110.5%5.9 [112.9+7.1 |25.1*4.1 |24.8+8.7 |62.2%#5.9 |60.0¢7.1 |32.1¥6.1 |33.2+3.6 |21.7#5.1 |23.6%3.1
treatment
glloll’lth 158.7+8.7 [161.2%4.9 |39.8+6.2 [40.3+7.9 |144.3+10.1 |141.2£12.3 |50.8+13.2|52.0+12.8 [38.9+7.1 [40.5%9.8
glog;lths 169.1%6.2 [170.9%11.1 |46.1+9.9 |44.7+9.9 |170.1¢14.7 |166.2£13.5 | 64.6+11.9|62.7+12.1 | 55.1+6.4 |58.5%7.7
p<0.05.
Table 3
Comparative assessment of treatment (Mm)
| Before treatment In 1 month In 3 months
Scale
PN PRP PN PRP PN PRP
SST 2.7%0.8 2.8%1.1 6.4%2.7 6.5+1.1 9.1£2.3 9.2+1.4
DASH 42.2%5.8 43.1%£8.1 22.5+3.1 21.0+2.4 9.9+3.1 10.7%2.7
p<0.05.
132 2022;28(4) TRAUMATOLOGY AND ORTHOPEDICS OF RUSSIA
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By the end of the treatment PN-based drugs
were comparable to PRP in efficacy that reflected
in almost complete upper limb functional recovery.

DISCUSSION

The main aim of adhesive capsulitis treatment
is to reverse inflammatory process in the joint
capsule, decrease pain syndrome and improve
function of muscular strength and shoulder joint
range of motions that all in all enhances the
quality of life. [17, 18, 23]. In most cases (up to
90%) conservative therapy is efficiently applied
all over the world to achieve that aim. If it has
no effect, the surgical treatment is carried out
[20, 24]. Shoulder pain treatment is usually com-
bined and indispensably includes both pharma-
ceutical (NSAID, glucocorticoids) and non-phar-
maceutical methods (passive mechanotherapy,
kinesiotaping, physical therapy) [1, 3, 16, 25, 26].
Other authors prefer using anaesthetic blocks
before passive joint mobilization [27].

Nowadays the main classification criterion
of different PRP medications is their thrombo-
cyte and leucocyte concentration. However, this
problem remains under discussion, as there is no
precise information on the correlation between
PRP thrombocyte concentration and obtained
results [28, 29, 30]. That is due to the fact that
growth factors may affect cell receptors in differ-
ent ways. Low PRP thrombocyte concentration
has no stimulant effect, while in case of concen-
tration increase to 1000x109/1 and more the re-
generation may on the contrary inhibit [25, 31].
The second criterion is the leucocyte concen-
tration in the medication obtained. High leuco-
cyte count increases the number of proinflam-
matory mediators that stimulate inflammation.
However, some fractions including lymphocytes
and monocytes have positive effect on growth
factors due to their interaction with many bio-
active molecules. Patients in our study were in-
jected with PRP with thrombocyte concentration
of (343.28+89.37)x109/ml* and partially reduced
leucocytes. This blood cell count may probably
be optimal, as we observed no inflammation af-
ter injections. Choosing PRP, we should take into
account that high concentration of externally
introduced coagulation factors may lead to local
thrombosis [18]. That is why we should use PRP
with extra care in elderly patients.

Many clinical studies showed that PN-based
drugs are leveraged to manage multiple diseases
associated with inflammation such as bursitis,
fasciitis, mucositis and tendinopathy [14, 15, 24].

Therapeutic effect of PN injections into sub-
acromial bursa under the US control for chronic
supraspinal tendinopathy treatment was ac-
knowledged [10]. Moreover, PN-based drugs ad-
ministration contributed to pain decrease in case
of rotator cuff tendinopathy [11]. Assessment of
treatment efficiency in both publications was
based on evaluation of shoulder pain index ac-
cording to the VAS. Thirty-two patients with
chronic rotator cuff disease (aged from 30 to 75
years) had significant shoulder pain decrease due
to weekly PN injections (max 5 times). Thus, our
study do follow the world practice in the applica-
tion of such medications regarding to nosology
and evaluation methods of therapeutical effect.

Comparing the efficiency of both treatment
methods (PRP and PN), it is worth mention-
ing that they are truly alike in their mechanism
of action as they both affect the inflammation
process locally at the cellular level. However,
L.Hwang’s et al.recent study results showed deep-
er PN’s mechanism of action. Authors noticed
that PN-based drugs inhibited inflammatory re-
sponse by stimulating A2AR adenosine receptors
under inflammation and thereby suppressing
IL-1B and IL-6 inflammatory cytokines expres-
sion. Moreover, 100 mcg/ml of PN inhibited secre-
tion of nitrogen oxide (NO) and IL-12 and TNF-a
proinflammatory cytokines, as well as stimulated
IL-10 anti-inflammatory cytokine secretion [13].

Results of our study elicited different PRP
and PN levels of impact. Longer-term period
was needed to reach positive dynamics in case
of PRP treatment (3 injections at an inter-
val of 2 weeks), while PN-based drugs in most
cases showed significant effect right after the
second injection with the interval of 4-5 days
between them. Such treatment regimens lim-
it the reliability of methods’ comparison but
still demonstrate faster therapeutic effect of
PN-based drugs. As for the persistence of thera-
peutic efficacy and final outcomes, both meth-
ods turned out to be similar. It is worth notic-
ing that patients especially with the second
stage of adhesive capsulitis experienced insig-
nificant improvement after the first PN injec-
tion, that sharply grew after the last injections.
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This fact corresponds to L. Hwang’s et al. experi-
mental study results. Apparently PN-based drugs
need some time to produce anti-inflammatory
effect by blocking inflammatory mediators [13].
That is why we consider reasonable to admin-
ister more than 3 injections. What is more, no
cases of side effects were registered. One of the
most evident advantages of PN-based drugs is
their ease of use, as the medication is contained
in a sterile syringe and is ready to be injected.
PRP medications must be prepared in aseptic
conditions and are more traumatic due to ne-
cessity of additional patient’s vein sampling.

CONCLUSION

Local administration of PRP and PN-based drugs
in patients with the first and the second stage of
adhesive capsulitis decreases the pain syndrome
and affects indirectly the range of motions res-
toration. PRP and PN therapy are comparable in
their efficacy, but the first one requires longer
treatment especially in patients with the second
stage of adhesive capsulitis.
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