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CHARACTERISTICS OF LEG MUSCLE TISSUE MORPHOLOGICAL
CHANGES AFTER PRP-THERAPY

Nikonenko A.S., Voloshyn A.N., Makarchenko Y.I.

The number of people suffering from chronic lower limb ischemia is growing everyyear.
One of the promising treatment directions of these patients is a cell therapy to stimulate
angiogenesis. In the study, PRP therapy procedure was carried out using a system of
centrifugation "Harvest Technologies, Smart PReP 2", USA. As a result, the 6-month
follow-up after PRP-therapy in patients with femoral-popliteal-tibial occlusion is an
increase by 58.6% capillaries per muscle fiber and increase the size of the muscle fibers by
61.1%. PRP - therapy is effective and safe method of treating patients with CLI.
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As the results of international trials, chronic ischemia of the lower limbs were recorded in
5-8 % of patients older than 50 years, and in the presence of risk factors ( smoking, diabetes ,
hyperlipidemia , hypertension ) - approximately 30% [1, 2, 3 ] . Despite the large arsenal of
surgical and endovascular interventions, approximately for 20-40 % patients with CLI "direct"
methods of revascularization can not be applied due to the anatomical features of the lesion of
the great arteries, disease duration and comorbidity [5, 6]. The number of "large” lower limb
amputations due to progressive CLI in the European Union and the United States more than
100 thousand per year [4, 5]. One of the promising directions in the treatment of this patient
group is cell PRP - therapy for promoting angiogenesis [7] (autologous platelet-rich plasma),
which contains a large number of growth factors and biologically active proteins [8,9].
Especially the use of PRP-therapy in vascular surgery remain poorly understood and require
further improvement.

The study aim - explore the morphological changes of muscle tissue in patients with
"Inoperable” types of femoro-popliteal-tibial occlusions after PRP-therapy.



Materials and methods.

The study analyzed the complex treatment of 19 patients with "inoperable” types of femoro-
popliteal-tibial occlusions. The average age of the patients was 65 + 4,9 years. Depending on
the degree of chronic lower limb ischemia (Fontaine- Pokrovsky classification) patients were
divided as follows: 11Bst. ischemia verified in 5 patients, IlIst. ischemia verified in 6 patients
and IVst. - 8 patients.

To determine the effectiveness of PRP- therapy as a stimulator of angiogenesis process
histological biopsies to obtained shin muscle tissue of patients were conducted. For
histological examination, collected the shin muscles ischemic puncture needle «Spring Cut Ne
16." Puncture was performed before the first session PRP- therapy and repeated procedure was
performed after 6 months. Biopsies were fixed in 10 % formalin solution and embedded in
paraffin. Serial paraffin sections 5-7 micrometers in thickness. Stained with hematoxylin and
eosin. In sections in Review microscopy studied state of muscle fibers, the presence of these
nuclei, striations sarcoplasmic and features of the distribution of connective tissue. From
eyepiece microscope transverse sections of muscle fibers measured the diameter in
micrometers (microns) and the number of capillaries that supply blood to the muscle fibers.

PRP- therapy procedure was performed using centrifugation system 'Harvest
Technologies, SmartPReP 2", USA. APC +60 set used for autologous platelet-rich plasma and
growth factors (Autologous Platelet Concentrate +). PRP- obtained concentrate was
administered by intramuscular injection of 20 downstream of occluded arteries in ischemic
muscle and shin area trophic changes. From the 2nd day of treatment, all patients performed
designed complex exercise aimed to strengthening the muscles of the leg and thigh.
Stimulation of angiogenesis in all patients was regarded as the only possible method of
improving blood circulation in the affected limb. The results obtained are presented as mean
(M) and standard error of the mean (m). Considered statistically significant differences
between the indices rejecting the null hypothesis and a significance level of p <0,05.

Results and discussion. As aresult of comprehensive treatment in 17 patients managed
to keep the lower limb. During the entire period of the dynamic observation it was not recorded,
no cases of anaphylactic reaction, necrotic defects or purulent - inflammatory reactions at the
injection site PRP- concentrate. In 4 patients with baseline 3 stage of CLI, 6 months after
treatment achieved the elimination of pain and pain-free walking distance increased to 200m.



In five patients with IVst. ischemia were also marked positive outcome. Trophic changes
decreased, partially healed, the pain threshold fell to O.

In triceps tibia biopsies taken from patients with CLI before the PRP - therapy,there
were ischemic changes of skeletal muscles. Most muscle fibers were of small diameter of 39,3
+ 1,4 mm. Their hyperchromatic nuclei, of elongated shape and disposed along the periphery
of the muscle fiber. In most of them nucleoli were not found. As part of the muscle cell
sarcoplasmic no striation . In preparations found a small amount of single hypertrophied
muscle fibers. Hypertrophied myocytes diameter greater than 80 microns. Endomysial
connective tissue loosened. Spasmatic arterioles and their lumen narrowed, thickened walls of
blood vessels (Fig. 1, A). Almost all patients in biopsies taken away from triceps tibia revealed
an increase in connective tissue. Most capillaries without clearance. Number of capillaries per
muscle fiber is 3,58 £0,15.
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Fig.1. Skeletal muscle condition before (A) and after the PRP-treatment (B) of the
patient 67. With CLI 4 st. Schick reaction with hematoxylin staining of nuclei. Ob.40; col 10.

Within six months after PRP- therapy and regular exercise, all patients reported
improved quality of life. With the consent of the patients underwent repeated biopsy of skeletal
tissue triceps tibia during the session re- PRP- therapy. Histological examination of biopsy
specimens showed a significant improvement in the morphological picture of the skeletal
tissue triceps tibia ( Fig. 1,B). In preparations simplast all patients revealed a sharp increase in
the transverse dimensions of the muscle fibers. Preferably they have a diameter of 63,3 + 1,4
mm (p <0,05). They increased the number of nuclei (Fig. 1 , B). Sarcoplasm of muscle cells
stained more intensely when setting CHIC - reaction. On longitudinal sections of muscle fibers



clearly visualized sarcoplasmic transverse striations. Clearly manifested capillaries, which
mainly clearance disclosed . The number of capillaries per muscle fiber was significantly
increased to 5,6 + 0.2. In preparations of all patients revealed a sharp increase in the number
of hypertrophied muscle fibers. Preferably they have a diameter greater than 80 microns. In
the connective tissue lymphocytes are detected. Simultaneously observed increase in
endomysial connective tissue. Thus, six months after the PRP- therapy, in preparations of
biopsy specimens in all patients significantly increases the number of capillaries per muscle
fiber, which is the basis for improving the blood supply to the muscle tissue in which the
phenomena of muscle fiber hypertrophy are observed.
Conclusion:
1. Application of PRP-therapy in patients with occlusion of the femoral-popliteal-tibial
segment increases the number of capillaries by 58.6% per muscle fiber.
2. Six months after the PRP-therapy and regular exercise the transverse size of the muscle
fibers of triceps tibia increased by 61.1%.
3. PRP-therapy is effective and safe method of treatment for patients with occlusion of the
femoral-popliteal-tibial segment.
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XAPAKTEPUCTUKA MOP®OJIOIr TUECKNUX U3MEHEHHUA MBIIIEYHOM
TKAHU I'OJIEHU ITIOCJIE PRP-TEPAIINU

Hukonenko A.C., Bosoumn A.H., Makapuenko FO.N.

Konuuecmeo nmodeil, cmpaoarowux xpoHuueckou uwiemuerl HUNCHUX KOHeYHOCmel, ¢
Kaxcovim co0om pacmem. OOHUM U3 NePCHEKMUBHBIX HANPABIEHUL 8 NeYeHUU NAYUEHMO8 C
9MOU namonoauell A6IAemcs Kiemounas mepanus 01 CMuMyIayuu aveuoeene3a. B xooe
uccnedosarnus ecem bonvbHvim nposoounu npoyeoypy Platelet Rich Plasma (PRP), ucnonvsys
cucmemy yenmpughyeuposanus "Harvest Technologies, SmartPReP 2", CIIIA. [Ipumenenue
PRP-mepanuu y nayuewmos c oxknosueil 60edpeHHO-NOOKONEHHO-0epY08020 Cce2MeHma
apmepuaibHo20 pycia NpuoOUm K Y8eIudeHUuito Yucia KAnuliapo8 HA OOHO MblUEYHOe
80110KkHO Ha 58,6% u ysenuuenuro pazmepa muliueunsix 6010KkoH Ha 61,1%. PRP-mepanus —
aghpexmusnwviii u 6€30NACHbIU MemOoO JleYeHUsI NAYUEHIMOB C XPOHUYECKOU UthemMuel HUNCHUX
koneurnocmetl (XMHK).

Knrwouesvie cnosa: kiemounas mepanus, 6e0peHHO-n00KOJeHHO-0epl08ble OKKIIO3UU
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XAPAKTEPUCTUKA MOP®OJIOITYHUX 3MIH M'SI30BOI TKAHUHU
T'OMUJIKHU HICJISI PRP-TEPAIII

Hukonenko O.C., Bomoumn O.M., Makapuenko [O.1.

Kinvkicme mooeit, wo cmpasicoaroms Ha XpoHiuny iuemito Hudichix xinyisok (XIHK), 3
KOXCHUM poxkom 3pocmac. OOHUM 3 NePCHeKMUBHUX HANPAMIB V JIKVBAHHI NAYIEHMI8 Yiel
2pynu € KImuHHa mepanis 018 CMuMyIayli aneiozenesy. B xo0i 0ocniodcents 6Cim X6opum
nposoounu npoyedypy PRP-mepanii, gukopucmosyrouu cucmemy yenmpudghyeysanns "Harvest
Technologies, SmartPReP 2", CIIIA. 3acmocysanns PRP-mepanii' y nayicnmie 3 OKuo3i€r0
CMe2H080-NTIOKONIHHO-2OMITKOBO20 Ce2MeHma NPU3800Ums 00 3pOCMAHHS YUCAA KANLIAp 6 Ha
58,6% na oone m'az06e 6on0kHO ma 30inbUIEHHA PO3MIPY M'A306uUX 6onokoH Ha 61,1%. PRP-
mepanis — eghpekmuenutl i beaneynuti memoo nixkyeauts nayicumis iz XIHK.

Knrwuoei cnoea: kniimunna mepanis, cmecHo80-NiOKONHHO-20MIIKOBI OKO3IL



