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IS PRP EFFECTIVE IN ACUTE AND POSTSURGICAL WOUNDS HEALING?
(REVIEW)

Platelet-rich plasma (PRP) is a blood product with a high platelet level that is widely applicable in different branches of medicine nowadays [1,
2].

The purpose of this study was to answer the question: “Would the application of PRP be effective in acute and postsurgical wounds healing?”
based on the results of studies.

Material and methods: The literature search was conducted through MEDLINE, EBSCO, Cochrane Databasefor the termsPRP, Platelet Rich
Plasma, Platelet therapy, Wound Healing, Acute wounds.Articles relating to the use of platelet rich plasma in surgery and wound healing after
2006 were included.

Results: Among 141 studies 37 were devoted to studies of the use of PRP in animals and 44 in humans. Controlled studies have shown a significant
positive effect of PRP on the healing of acute and postoperative wounds. Nevertheless, two controlled studies did not show differences between
two study groups.

Conclusion: In most studies, the effectiveness of PRP in acute and postoperative wounds healing was proven.The positive effect of PRP on the rate
of epithelialization and the reduction of complications in the postoperative period was noted.
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Introduction.

Autologous platelet-rich plasma (PRP) is a blood product that is widely applicable in different domains of medicine such as traumatology,
sports medicine, general surgery, gynecology, dermatology, ophthalmology, dentistry and plastic surgery. Published studies indicate that
administration of PRP directly into the wound or its application on the wound surface is recognized as successful choice of the treatment
method in various cases of wounds’etiology [1-4]. It is evidenced that PRP plays an important role in physiological regeneration [5].

Despite the fact that a wide range of clinical studies confirm the considerable impact of PRP on wounds’ healing, there are studies, showing
absence or limited efficiencyof plasma treatment. Inconsistency of results about efficient usage of PRP shows necessity for further analyzes of
collected data.

The usage of PRP represents in some cases the method of choice for setting off natural regeneration mechanisms owed to growth promoting
substance in platelets [6]. PRP is a convenient and safe biological "tool", accelerating regenerative processes through launching all parts of
the natural regeneration processes simultaneously and acting on them synergistically [7].

Purpose: To study the effectiveness of autologous platelet rich plasma usage on the healing of acute and postsurgical wounds with reference
to the world literature.

Material and methods:

Search in databases: MEDLINE Complete, eBook Clinical Collection (EBSCOhost), Cochrane Central Register of Controlled Trials, Database of
Abstracts of Reviews of Effects, Cochrane Database of Systematic Reviews, NHS Economic Evaluation Database, Health Technology
Assessments, Cochrane Methodology Register are represented by two scholars and the main author-consultant.

Key words: PRP, Platelet Rich Plasma, Platelet therapy, Autologus Platelet Rich Plasma, Wound Healing, Acute wounds, Postsurgical wounds
Inclusion criteria:uncontrolled and controlled studies (randomized, prospective, retrospective with evaluation of the results of the usage of
platelet-rich plasma in the treatment of wounds);full text scientific articlein English language; articles published after 2006; controlled trials
with platelet-rich plasma application in the primary group and no treatment or treatment with standard method in the control group;articles
presenting studies on rich plasma application in acute wound healing process.

Exclusion criteria: abstracts, repeating articles; articles published before 2006; non-English articles; case reports;review articles;combination
of PRP-therapy with other treatment methods in the primary group; articles reporting in vitro studies.

The process of selection of data and their analysis comprises a number of steps following an algorithm focused on three major referent
points: the type of wounds, the treatment method applied and the clinical outcome (Figure 1).
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Figure 1 - Flow chart



Results and discussion:

The search started by using keywords. The total number of relevant titles was 940, including 208 full-text original articles, which had been
finally selected for the analysis. Hereafter among the selected articles in English from the period after 2006 only 141 works had been chosen.
Among them 27 were presenting in vitro research, 37 studies on animals and 44 clinical trials on humans. In addition there were 9 case
report studies and 24 review articles (Figure 2).
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Figure 2 - The structure of scientific research of platelet-rich plasma

44 clinical trials on humans consisted of 22 uncontrolled and 22 controlled trials. As the purpose of this study was to answer the question:
“Would the application of PRP be effective in acute and postsurgical wounds healing?”We determined the field of medicine in all presented
clinical trials, which describe use of PRP. Thus, 10 works have been devoted to the study of the usage of PRP in the treatment of chronic
ulcers of the lower extremities - vascular and neurotrophic, 9 works examined the usage of platelet-rich plasma in traumatology, orthopedics
and sports medicine, 6 - in the field of dermatology, 4 - in the field of ophthalmology, 5 - in general surgery, including thoracic and proctology,
5 - in dentistry and oral surgery, 4 - plastic surgery, 1 - in cardiac surgery (Figure 3).
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Figure 3 - The field of medicine, where the results of the study of the efficacy of platelet-rich plasma are presented

We were interested in studies held on animals and humans. Preference was given to those works which purpose was to determine the
efficacy of platelet-rich plasma in the healing of various acute and postsurgical wounds. Despite the fact that controlled studies obtain the
greater reliability, we have also separately considered uncontrolled studies held on humans.

Several studies - Han. (2007), Molina-Minano (2009), Ostvar (2015), Cho-HeeJee (2016), Hom (2007), Kazakos (2008), Spyridakis (2009),
Kakudo (2011),lervolino (2013), Prochazka (2014) give statistically-significant evidences that the use of PRP leads to the acceleration of
wounds healing and other positive effects [8 - 17]. Three controlled studies held by Lee (2008),Khalafi (2008), Danielsen (2008) have not
revealed any differences in the speed of wound healing [18 - 20] and level of pain in early postoperative period [21]. One of the studies,
focused on the quality of life and the measurement of pain during the postoperative period also stated the absence of differences between the
results in two groups [22]. Nevertheless, the application of histological techniques confirmed the acceleration of wound healing process in
experimental animal studies [9 - 11](see Table 1).

However, most of publications showed positive results of the platelet-rich plasma application, affecting the rate of healing. Part of the works
supports the conclusion with the results of the histological study, according to which the use of autologous plasma contributed to the early
appearance of granulation, accelerating epithelialization and stimulating angiogenesis process in wounds [12,17].

Thus, among the published studies, some of which included extensive sampling frame, the results were often contradictory. Nevertheless,
most studies have established that PRP had a significantly positive impact on the rate of surgical and acute wounds healing, transplanted flap
survival indicators of flaps during reconstructive operations [17, 20].



With the increase of our understanding of platelet-rich plasma action on the healing of acute wounds, the usage of autologous plasma can
improve the healing of soft tissue at surgical patients. If the application of platelet rich plasma accelerates healing of acute wounds of the soft
tissues, it can prevent and reduce some postoperative complications, especially, in the case, where the complications caused by slow

regeneration process [12].

Table 1 - Results of the use of PRP in different animal and human studies

Results of controlled animal studies
1 2 3 4 5

Author Year Studyprotocol Positiveeffect Lackofeffect

Hanet al. 2007 | Number of subjects - 9 mice with The essential difference between
diabetes. Application of platelet-rich two groups: a quick and complete
plasma on the 5 mm punch wounds. healing (epithelialization of the

punched skin in mice with
diabetes)  occurred in  the
experimental group on day 10.

Leeetal. 2008 | Number of subjects - 15 rabbits.Four full | Use of PRP enhances wound | No difference
thickness wounds (2.5 x 2.5 cm.) on the | healing by reducing the | regarding the healing
back of rabbits. The fourth wound was | contraction rate with a tendency | rate in experimental
served as a control. Application of PRP | to accelerate the migration of | and control wounds.
on wounds. Histomorphological study. epithelial and angiogenic

response.
Molina- 2009 Number of subjects - 20 rabbits. | The essential difference in
Minano et Application of platelet-rich plasma on 6 | epithelialization of experimental
al. mm punch wounds wounds on day 7
OmidOstva 2015 | Number of subjects - 30 rabbits. The 3 | In the experimental group wounds
retal. cm. skin defect. PRP was applied on the | were smaller on 7, 14, 21 days
wound. Histological examination on 7, 14 | than in controls. Histological
and 21 days. decrease in wound size and
increase vascularization were
observed in the experimental
group on 14 and especially on 21
days.
Cho-HeeJee | 2016 | Number of subjects - 3 dogs. Each dog | An accelerated re-epithelialization
etal. had 8 punch wounds: the treatment was | and epithelial differentiation in the
performed by injection of PRP into the | experimental wounds.PRP treated
wound on the 2nd and 4th day; 4 control | wounds showed more granulation
wounds were treated with saline. Macro | formation and angiogenesis on day
and microscopic examination on 7 and | 7, more granulation formation and
14 days. collagen deposition were observed
on day 14 than in control wound.
Results of controlled human studies
David 2007 | Number of patients - 8. The study confirmed the
B.Hom et al. Five full-thickness skin punch wounds (4 | acceleration of wound healing
mm diameter) was conducted on the | time. The complete
thighs. PRP was applied topically on the | epithelialization of experimental
wounds on the day of surgery and on the | wounds on day 7, the early
7th day. An antibiotic ointment and a | appearance of granulation in
semiocclusive dressing was applied on | comparison with control wounds.
the other thigh. Studying results on day
1,7,10,14,17, 21, 24, 28, 31, 35, 42.
John Yoo et 2008 | 52 patients (26 - experimental group, 26 | Significant differences between | There = were  no
al. - control group). Hemithyroidectomy | two groups in the amount of | significant
was used as a model for the study | cumulative drainage in the first 24 | differences in the
because of its consistent surgical | hours. Conclusion of the study - | assessment of the
technique. Autologous PRP and PPP were | autologous plasma can be used as | level of pain in
applied during wound closure in the | an alternative to commercial fibrin | postoperative period
treatment group, while saline was | glues. in two groups
applied in the controls. PRP treatment
was sprayed onto the
wound bed.
Khalafi et 2008 | Number of patients - 1128. Significant difference for the test | Other differences in
al. A patient group receiving topical | group: decreasing of the chest | the rate of healing of
application of platelet rich and platelet | infection surgical wounds in
poor plasma during closure of their chest the sternal region
and leg surgical incisions. and in the saphenous
vein harvest site
were not found.
Kazakos et 2008 | Number of patients - 59. Significant difference in wound
al. Application of the platelet rich gel once | healing time: 21.26 days in the
per week on acute limb soft tissue | experimental group versus 40.6 in
wounds. the control group.
Danielsen 2008 | Number of patients - 20. Significant
P.etal Application of autologous platelet-rich differences in the
fibrin on the donor sites and meshed epithelialization were
split-thickness skin autografts area. not found
MichailSpyr | 2009 | Number of patients - 52. A significant difference in the




idakis et al. Use of platelet-rich plasma twice a day | healing of surgical wounds.
on 4 and 12 days after excision of | Patients reported about pain
pilonidal sinus. reduction. Reduction of recovery
time and improvement the quality
of life were observed.
C.Eichler et 2015 | Number of patients - 120. The final results
al. Injection of the platelet-rich plasma was showed that the pain
administered to wounds after surgical in arm, mobility,
procedure for port removal. During discomfort during
questionnaire pain, mobility, sleep sleep, quality of life
discomfort, satisfaction with post- were not significantly
operative results were evaluated. different between
control and
experimental groups.
Results of uncontrolled human studies
Kakudo et 2011 | Number of patients - 1 patient. | Acceleration of epithelialization in
al. Comparison of untreated and treated | experimental group was observed.
with platelet-rich plasma splitthickness | Pain during dressing was less
skin graft donor sites. pronounced. On the 13th day a
skin  biopsy showed much
pronounced thickness of the
epidermis and the number of
newly formed blood vessels in the
dermis.
Vincenzo 2013 | Number of patients - 10. The patients had good compliance
lervolino et Application of platelet rich plasma once | levels, fewer doctor visits. Good
al. per week on cutaneous radiation | results in treatment of poorly
dermatitis after excision of sarcoma and | healing surgical wounds, caused
radiotherapy. by the effect of radiation therapy.
Vaclav 2014 | Number of patients - 18. The healing of postoperative
Prochazka After graft transplantation postoperative | wounds and healing of the flap
etal. wound coated with platelet-rich plasma. | accompanied by fewer
Evaluation of the graft survival. | complications.  Decrease  the
Histological examination. Laser Doppler | number of rejections. The use of
imaging at first two weeks and after 1,3, | PRP  led to  physiological
6, 12 months. revascularization in 1-3 months. In
postoperative period there was a
decrease in pain and a reduction in
the dose of analgesics taken by
patients.
Conclusion:

In most studies authors noted effectiveness of platelet rich plasma in acceleration of acute wound healing[8 - 17]. Some of them shows
interesting observation on reducing complications [17, 21]. All studies anyway shows that the acceleration of wound healing caused by
action of growth factors contained in platelets of plasma.

Areas of misunderstanding and misbelieves: within one study authors show the efficacy of platelet rich plasma in reducing complications -
wound infection, but no effect on the rate of healing [21]. The number of research subjects in some studies was large, in others was small
(although the study was controlled). That's why it was difficult to compare the results of these studies. In different studies authors use
different protocols to obtain platelet-rich plasma, there is no standard protocol. Different countries use different methods. Some authors use
the plasma in the form of applications, others irrigate wound with platelet rich plasms before suturing or inject it directly to the wounds.
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10. MeHuyuiueBa, Y. MupsakyJ/ioBa

TPOMBOLIUTKE BAM CAPBI CY/IbIH, (PRP) OTKIP JK9HE OTAJAH KEWIHI'T2KAPAHBIH »KA3bIIYBIHA THIM/I ME?
(9/IEBH 1LOJIY)

Ty#in: Tpom6ouuTke 6ait capbl cy (PRP)- 6ys, Kasipri yakplTTa MeAMLIMHA alMaFblHbIH 9p Ca/acblH/A KeHiHeH KOJIJaHbLIATbIH,
KYpaMbIH/Ia TPOMOOLMTI )KOFaphbl KaH eHimi [1, 2].

3epTTey MaKcaThl: LIETeJ/IiK 3epTTeysep/i Heri3re ajsa OThIPbIN OTKIp XKoHEe 0TaZaH KeHiHri )KyMcak yJ/inajiap/blH, )KapachIHbIH, Ka3blJIYbIH
OHTANJIAaHABIPY /A Ay TOJIOTUSIJIBIK TPOMOOLMTKe Gal caphl CyIbl NaliiasaHy IblH, THIMALIITIH aHBIKTAY.

Kypasnzap *koHe Tocinzgep: 13gectipy kopTeinabuiapsl MEDLINE, EBSCO, Cochrane Database - 6a3a »xyiesiepi Herisinge; 13aectipyzeri kiat
ce3zepi- PRP, PlateletRichPlasma, Platelettherapy, WoundHealing, Acutewounds. 2)Kymbicka

2006 KbLJIFBI 3epTTEY KOPTHIHABICHI €HAIpireH.

HoaTuxenepi:141 xymbIcThIH, iminge 37-ci 3epTTeyaid PRP-ai xxaHyapsapra xoHe 44 ajjamMJapra KoJlaHblJIFaHbl xKalblH/a. bakbliayaarbl
3eptTeysep PRP-Ai KosjlaHyAbIH OTKIp *koHe OTajaH KeHiHri »KapaHbIH >Ka3blIyblHa OHTaWJbl acepiH KepceTTi. CoFaH KapaMacTaH eki
GaKblIayZlaFbl 3epTTeYJIep eKi 3epTTey TONTapblHAFbl abIpMAIbIIBIKTBIH, G0IFAHbIH KOPCETKEH XKOK,

KopTbinael: PRP-4i eTKip xoHe 0TafiaH KeHiHri xapaHblH a3blIyblHa KOJJaHyAblH THIMAIIIr KenTereH 3epTTey/epe AaeageHreH, PRP-
JliH Kiserei y/nmacblHbIH XbLIJaM KeTilyiHe %aHe 0TaZlaH KeHiHri acKbIHy/1ap/iblH a3aloblHA THIMAI acepi aHbIKTa/IFaH.

Ty#inai ce3aep: TpoMGouUTTKe 6al caphbl CY, )KapaHbIH Ka3bIIybl.

10. MeHnuuiueBa, Y. Mup3akyJ/ioBa

3D®EKTUBHA JI1 BOTATAS TPOMBOLIMTAMM ILJIA3MA (PRP) B 3AXKMBJ/IEHUH OCTPBIX U
MOC/IEONEPAIIMOHHBIX PAH?
(OB30P JIMTEPATYPBI)

Peslome: OGorameHHass Tpom6ouutaMu miaasma (PRP) - 3To mpoAyKT KpOBM C NOBBILIEHHBIM COZAEp)KaHHEM TPOMOOLMTOB, IIMPOKO
NpHMeHseMbIi B HaCTOsALIee BpeMs B Pa3/IMYHbIX 06/1acTAX MeAULMHbI[1, 2].

Llesap wuccienoBaHus:0npe e TG GEKTHBHOCTEIPUMEHEHUAAY TOJIOTMYHOM60raTOMTPOMOOIIMTAMUILIA3MbBIB  3)KUBJIEHUH OCTPBLIX HU
N0oC/IeoNePaLMOHHBIX paH MATKUX TKaHeH Ha OCHOBAaHUU Pe3y/IbTaTOB 3apy6eKHbIX HCCIel0BaHHUH.

Marepuanel U MeToAbl: [louck pesynbTaToB HccaefoBaHUM B 6a3ax gaHHeix MEDLINE, EBSCO, Cochrane Database. KitoueBble cioBa
noucka - PRP, Platelet Rich Plasma, Platelet therapy, Wound Healing, Acute wounds. B paGoTy Bk/lo4eHbI pe3yJIbTaThl HccaefoBaHuH ¢ 2006
roza.

Pesysnbrathl: Cpeau 141 pa6oT 37 661K NOCBSILIEHB] UCCIEJOBAaHUSIM puMeHeHUs1 PRPHa )XMBOTHBIX U 44 Ha Jitofsx. KoHTposinpyeMble
WCC/Ie/JOBAaHUS NOKa3a/M 3HAYUTEJbHOE MOJIOKUTEbHOE BJMsHMEe NpuMeHeHUs1 PRP Ha 3aKMBJIeHHMEe OCTPBIX M IOC/eONepanMOHHbIX
paH.TeM He MeHee JiBa KOHTPOJMPYEMBIX HCCJIeI0BaHUS He OKa3a/ll Pas/IMuuil MeXAY AByMsl UCC/IelyeMbIMU IPYNIaMH.

3aksrodeHue:B 6osbLIMHCTBE Hcc1ej0BaHUH 3¢ deKTHBHOCTb PRP B 32)KMBJIEHHHU OCTPBIX U NTOC/I€0NepallMOHHbIX PaH Gblja J0Ka3aHa, 6bl1
OTMeYeH IOJIOXKUTENbHBIH 3d¢eKT BaMsHMA PRP Ha CKOpoCcTb pocTa SNmUTENM3alUM M YMeHblLIEHHEe KOJIMYEeCTBA OCJIOXHEHWH B
N0C/IE0NIEPALMOHHOM NIEPUOJE.

KioueBsie cs1oBa: boratast TpoMGoLMTaMy 1J1a3Ma, 3K BJIEHHE paH.



