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Abstract

BACKGROUND

Wound healing is a complicated process that can be heavily influenced by patient
comorbidities, in some cases leading to a chronic non-healing wound. Evidence
presented in the medical literature supporting the clinical use of autologous
platelet-rich plasma (PRP) in treatment of such wounds is becoming increasingly
compelling. Mechanisms involved include complex interactions between the
patient’s thrombocytes, cytokines, and growth factors.

CASE SUMMARY

We present a case of a 72-year-old male patient with a long-standing chronic
wound and multiple comorbidities. Over the course of more than 7 months, the
patient was unsuccessfully treated with all routinely used measures, including
different dressing approaches. Multiple antibiotic regimens were administered for
wound infection, with repeated evaluation of microbiological swab results.
Finally, after three PRP applications, the wound showed clinical improvement
with complete restitution of the epithelial layer of the skin.

CONCLUSION
PRP treatment may be beneficial to reduce healing time in chronic wounds.

Key Words: Wound healing; Platelet-rich plasma; Growth factors; Antibiotics; Wound
Infection; Case report
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Core Tip: Chronic wounds present a huge burden on healthcare systems worldwide, and diminish the quality of life of
affected patients tremendously. Chronic wounds are often a source of frustration for attending clinicians as well, since many
different types of dressings and other forms of conservative therapy and surgical debridement are used. We believe that local
platelet-rich plasma (PRP) application is an easily performed procedure that could be offered to patients with chronic
wounds after the failure of standard dressing-type procedures. We also believe that other more invasive regenerative
treatment options should be postponed until after PRP is attempted.

Citation: Dimova A, Boro$ M, Dimov S, Konjevod J, Svetec M. Platelet-rich plasma treatment for chronic wounds: A case report and
literature review. World J Clin Cases 2024; 12(33): 6635-6643

URL: https://www.wjgnet.com/2307-8960/full/v12/i33/6635.htm

DOI: https://dx.doi.org/10.12998/wjcc.v12.i33.6635

INTRODUCTION

A chronic wound is defined as a skin barrier defect that persists after 3 months of the wound being sustained. This
represents a major therapeutic challenge faced in clinic and is common among older patients with obesity, diabetes
mellitus, and vascular disorders. Tissue repair is a universal phenomenon across all multicellular organisms, and much of
the insight about mechanisms of wound healing and the relative temporal progression of the healing phases has come
from studies in mice[1,2]. Deviation from the normal physiological healing process may be due to various factors, such as
poor blood supply, impaired immune function, or inadequate nutritional support. Chronic wounds can cause significant
distress to patients and place a heavy burden on the medical system[3].

Platelet-rich plasma (PRP) is an autologous blood-derived product containing high thrombocyte concentrations and
various platelet-related growth factors; the thrombocyte levels of such are often 2-5 times higher than in normal blood.
The utilization of these plasma products was first described by hematologists in the 1960s and 1970s, and they have since
been used in various surgical and non-surgical fields such as dermatology, sports medicine, and orthopedics[4,5]. Recent
systematic reviews and meta-analyses of randomized controlled trials have demonstrated that autologous PRP therapy
effectively enhances wound healing and is considered a viable biological adjuvant therapy option in patients with non-
healing diabetic foot ulcers[6].

Alpha-granules present in thrombocytes contain an abundance of growth factors, such as transforming growth factor
1 (TGEF-B1), vascular endothelial growth factor (VEGF), epidermal growth factor (EGF), insulin-like growth factor 1,
platelet-derived growth factor (PDGF), and fibroblast growth factor, all of which play valuable roles in the mechanisms of
healing. Upon their release from the alpha-granules, polypeptides and their receptors are activated to promote wound
closure, which is achieved through cell differentiation and proliferation, chemotaxis, collagen synthesis, and
angiogenesis. The PRP itself promotes wound healing due to the increased concentrations of these factors[7,8].

Older adults are more prone to chronic wounds than their younger counterparts, although both suffer significant
impact to their quality of life from such. The true prevalence and incidence are hard to distinguish due to a lack of
standardization in data collection. A substantial number of chronic wounds are underreported or not accurately
described, especially when studies focus on other endpoints, such as lower-extremity amputations. It is also difficult to
predict and identify prognostic factors for wound healing because of the multifactorial pathogenesis and different wound
etiologies[9].

Patients with diabetes mellitus have impaired healing capabilities and run the risk of prolonged wound healing.
Between 1 in 3 to 1 in every 5 patients with diabetes mellitus will develop a chronic non-healing wound in their lifetime.
Non-diabetic patients have better regulation of angiogenesis and local inflammatory response to wound healing, as well
as a more effective immune response to colonizing bacteria, with lower levels of reactive oxygen species[10]. Even when
chronic wounds in diabetic patients heal, there is a risk of recurrence. The risk of recurrence within 1 year is roughly 40%,
although it can be as high as 65% within 5 years. Some risk factors for diabetic ulcer recurrence have been identified, such
as those involving progression of neuropathy, wound infection, peripheral artery disease, pre-ulcerative lesions, glycated
hemoglobin level above 7.5%, and social factors[11].

Herein, we present the case of a patient with a long-standing chronic wound and multiple comorbidities, who was
unsuccessfully treated with all routinely used measures, including different dressing approaches. Multiple antibiotic
regimens were administered for wound infection, with repeated evaluation of microbiological swab results. Finally, after
three PRP applications, the wound showed clinical improvement with complete restitution of the epithelial layer of the
skin.

CASE PRESENTATION

Chief complaints
A 72-year-old male patient was admitted to our emergency department after suffering a contusion and superficial skin
excoriation of the right lower leg from a wood log impact. His recovery was complicated by the development of a large
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hematoma that mandated incision and drainage. Eventually, a chronic wound developed at the incision site and persisted
for 7.5 months.

History of present illness

Upon admission to our emergency department, the wound was cleaned and dressed. According to national guidelines
and the patient’s antitetanic immunization status, combined active-passive immunization with tetanus toxoid and 50 U of
human tetanus immunoglobulin was administered. Dual antibiotic first-line oral therapy was prescribed for 10 days in
dosages of amoxicillin and clavulanic acid at 875 mg + 125 mg, twice daily, and clindamycin at 600 mg, three times daily.

History of past illness
The patient’s general health status was burdened with several comorbidities, including arterial hypertension, atrial fibril-
lation, type 2 diabetes mellitus, mitral regurgitation, and a cerebrovascular accident.

Personal and family history
The patient’s personal and family history did not contain any significant events.

Physical examination

At presentation, the patient had localized swelling and a large area of superficial anterior lower leg skin excoriation,
measuring 20 cm x 10 cm. Warfarin was temporarily discontinued from his longstanding therapy and replaced with low-
molecular-weight heparin treatment in a dosage of 6000 IU daily, administered subcutaneously. However, 4 days after
the traumatic incident, despite the exclusion of warfarin, the patient developed an inflamed hematoma measuring 10 cm
X7 cm.

Laboratory examinations

After the patient developed the inflamed hematoma, laboratory tests revealed C-reactive protein (CRP) levels rising to
71.5 mg/L (normal range: 0.0-5.0 mg/L) and a leukocyte level of 9.1 x 10°/L (normal range: 3.4-9.7 x 10°/L), with a
neutrophil relative count of 75.2% indicating a leftward shift. Incision and drainage of the hematoma was performed,
with necrectomy of three separate marked areas of skin necrosis measuring 3 cm x 3 cm.

The patient was admitted to the hospital for intravenous antibiotic treatment of amoxicillin and clavulanic acid in
dosages of 1 g + 200 mg, three times a day, and metronidazole at 500 mg, three times a day. Regular wound cleaning and
dressing was performed daily, as well as addressing the possible signs of compartment syndrome. Due to lack of clinical
response to the administered antibiotics (evidenced by persistent erythema and swelling with mild induration and CRP
levels rising up to 161.0 mg/L, with leukocytes of 7.6 x 10°/L and neutrophils making up 74.0% of white blood cells), on
the 3 day of hospitalization the amoxicillin was replaced with intravenous clindamycin in a dosage of 600 mg, three
times daily, which led to clinical improvement.

Three days after the antibiotic replacement, a regression of local inflammation signs was observed and CRP levels
dropped to 86.9 mg/L, with the leukocyte level lowering to 5.5 x 10°/L and the relative neutrophil count to 68.1%.

Imaging examinations
Initial X-ray examinations revealed no fractures or other pathologies, apart from demineralization of the tibia and calcific-
ations in the arteries of that region.

Further diagnostic work-up

The patient was discharged on day 6 after hospitalization in good general condition, afebrile, and without signs of
compartment syndrome. Satisfying local healing dynamics were seen, with an erythema regression observed in the
proximal and distal part of the wound. Oral antibiotic therapy was continued for 7 days with clindamycin at 600 mg,
three times daily, and metronidazole at 400 mg, three times daily. The patient’s right lower leg was cast-immobilized. The
immobilization was removed at a surgical check-up appointment 2 weeks later.

After this first hospitalization, the wound healing progressed in an uneventful manner; the patient was asymptomatic
over this 30-day period, recorded at three consequent follow-up appointments in the outpatient department. However, at
1 month after he had been discharged from the hospital, a markedly increased secretion was noted from the wound,
along with erythema and induration of the lower leg. A microbiological swab was taken and an immobilization casting of
the right lower leg was performed again. The patient was admitted to hospital for the second time because of the cellulitis
that had developed. In addition, low-molecular-weight heparin treatment was again introduced to replace warfarin.
Wound swabs after 3 days showed methicillin-resistant Streptococcus aureus (MRSA) and Klebsiella pneumoniae (extended-
spectrum B-lactamases); sensitivity testing showed both to be responsive to sulfamethoxazole and trimethoprim
treatment, and the combination antibacterial therapy was started immediately. The patient was discharged after 5 days,
with continuation of the oral sulfamethoxazole and trimethoprim antibiotic treatment in dosages of 400 mg + 80 mg,
twice daily, for 10 days.

During the next month, the wound healed by secondary intention, with several necrectomies required due to necrotic
demarcation of the edges of the wound. Regular follow-up visits to the outpatient department with wound care took
place every 7-14 days, with primary care visits every 2-3 days. During this treatment phase, the wound reduced in size,
there was no induration or erythema, and wound secretion was minimal. Unfortunately, the reduction of wound size
eventually stopped, leaving the patient with a chronic wound measuring 18 cm x 3 cm to 18 cm X 4 cm. Furthermore, 3
months after the incision and hematoma drainage, hypergranulation tissue was noted on the wound edges, and the
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patient started complaining of heavy pain in the wound area.

MULTIDISCIPLINARY EXPERT CONSULTATION

The patient complained of persistent pain 6 months after the initial trauma. At that point, the wound was 15 cm long with
redness along its boundaries, but without secretion and fluctuation. Oral clindamycin antibiotic treatment was given
three times daily in doses of 600 mg for 2 weeks.

In a follow-up appointment we noted no success and persistent erythema measuring 12 cm x 2 cm to 12 cm % 3 cm.
Due to the lack of clinical response to the oral antibiotic regimen, the patient was readmitted to hospital for the third time.
New swab results were reviewed by an infectologist to address the presence of multidrug-resistant organisms. Isolates of
MRSA and Enterobacter spp had been found in the wound swabs, and the infectologist indicated application of oral
sulfamethoxazole and trimethoprim in dosages of 800 mg + 160 mg, twice daily, and intravenous application of
meropenem in a dosage of 1 g, daily. The wound infection subsided in response to this treatment regimen. The patient
was discharged after 5 days with oral antibiotic sulfamethoxazole and trimethoprim treatment in a dosage of 800 mg +
160 mg, twice daily, for 7 more days.

FINAL DIAGNOSIS

The patient was ultimately diagnosed with a chronic wound of the right lower leg.

TREATMENT

Seven and a half months after the initial trauma, microbiological swabs revealed physiological flora in a chronic wound
measuring 12 cm x 3 cm with moderate-to-heavy persistent pain [visual analog scale (VAS), 6-8]. Hyperbaric oxygen
treatment was considered; however, as the patient could not get an appointment within 3 months and due to the patient’s
poor compliance to such a scenario, we opted for PRP treatment to promote wound healing and relieve his chronic pain.

A multidisciplinary consultation between the specialists involved in treatment concluded that PRP injection should not
be administered if the swab results showed pathological microorganisms or anything except physiological flora. Also, the
patient needed to be hemodynamically stable, without other acute illnesses and with adequate laboratory values of red
blood cells and thrombocytes, which were within normal range for our patient. These requirements were met and we
began the PRP treatment protocol.

Autologous PRP was obtained by venipuncture and aspiration of 15 mL of the patient’s peripheral venous blood using
the Arthrex ACP® Double-Syringe System (Naples, FL, United States). The test tube was then centrifuged at 1,500 rpm for
5 minutes (Horizon 24-AH centrifuge; Drucker Diagnostics, Port Matilda, PA, United States). From the separated plasma,
we obtained 6 mL of PRP to be used for application via the Double-Syringe System (Figure 1). Autologous PRP (4 mL)
was then administered around the wound edges, and the remaining PRP (2 mL) was freely sprayed onto the wound
surface. Wound aftercare was performed every 2™ day with application of 0.9% NaCl and a sterile cotton mesh covering.

The patient showed markedly positive results with regard to VAS score diminution to 3-4 as early as 2 days post-
procedurally. Two weeks after the first PRP application, improved healing was observed. The patient received a second
and third PRP application in the same manner, at a day-hospital, with 2-week interval. Further improvement, both
subjective and objective, was observed, and 4 weeks after the third PRP application we decided to cancel the further
planned PRP applications due to the patient’s complete lack of pain and the observed complete restitution of skin
integrity. Wound images taken immediately before the application of autologous PRP and after three PRP treatments
show the tremendous improvement (Figure 2).

OUTCOME AND FOLLOW-UP

Six months after the third PRP application, the patient was still fully mobile, free of pain, and returned to his normal
activities, with no residual skin defects (Figures 3 and 4). He reported no pain and complete quality of life and mobility
restitution.

DISCUSSION

Chronic wounds with poor response to conventional wound dressings and treatments are a relatively common healthcare
problem and can pose a real clinical challenge. Autologous PRP treatment could impact the costs in chronic wound
management.
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Figure 1 Platelet-rich plasma preparation technique. After centrifugation of 15 mL venous blood taken from the patient, approximately 5-6 mL of platelet-
rich plasma was obtained with the Arthrex ACP® Double-Syringe System under sterile conditions.

Figure 2 Wound images before and after the platelet-rich plasma treatment. A: Wound after the microbiological swab, showing physiological flora, and
immediately before the platelet-rich plasma (PRP) treatment protocol. For size reference, a sterile cloth impression measuring 20 cm x 10 cm can be seen on the
skin; B: Two weeks after the first application of autologous PRP, the wound had improved and was beginning to close from the proximal portion to distal. The wound
was curved and extended from the middle of the lower leg to the proximal ankle; C: Two weeks after three PRP applications, a very good healing response was seen,
with almost complete closure of the wound area.

Regenerative medicine in wound healing is a constantly developing area with novel strategies and PRP treatment as an
important adjuvant biological therapy. Efficacy and safety are key factors for PRP usage, which is generally considered
safe in autologous form. However, the lack of standardization and high-quality randomized controlled trials have been a
matter of dispute[12,13]. PRP is used to treat a wide array of wound etiologies including diabetic, pressure ulcer, venous
ulcer, surgical, or traumatic wounds, and wounds of other etiologies. As there are currently many case reports and series
showing promising results, further evidence-based controlled clinical studies on the effectiveness of PRP are awaited
with great interest[14-18].

There are different types of autologous PRP systems available on the market. Each preparation technique has different
properties and specifications. Researchers are encouraged to state exactly which system was used in a study, so that
further scientific analyses can be made. We used a preparation technique which removed white blood cells. A study
comparing five different PRP preparation techniques in a single-donor model, including the Arthrex ACP®, showed
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Figure 3 Healed wound at the follow-up appointment. Six months after the third autologous platelet-rich plasma injection, at the follow-up appointment, the

patient was asymptomatic with preserved skin integrity in the former wound area. The chronic wound healed with complete restitution of the epithelial layer of the
skin.
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Initial trauma of the lower leg
with complication of inflamed
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drainage, first hospitalization
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treatment
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Figure 4 Case timeline. Overview of the wound management and course of treatment. PRP: Platelet-rich plasma.
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positive correlations between platelet dose and VEGF dose, PDGF dose, EGF dose, and TGF-p1 dose of growth factors.
Significant biological variations from different PRP preparation systems were studied, which may explain the noted
differences and variability in clinical benefits reported in the literature. Most products are prepared in an autologous
manner, with only a few minor adverse effects reported after treatment protocols with PRP. Variability of PRP
preparation systems makes it difficult to properly analyze adverse effects, but inflammatory reactions could be due to the
residual living cells in products containing leukocytes and freshly used products. These types of products may exacerbate
local inflammatory responses; however, PRP treatment is considered safe and has a low rate of adverse effects[19,20].
Leukocytes containing products are sometimes referred to as L-PRP in the literature. Some key features of PRP prepar-
ations are that we can distinguish between high-platelet dose systems (usually 5—9 times higher concentrations of
platelets than in blood) and low-platelet dose systems (2.5—3 times higher concentration) like the Arthrex ACP® system.
The Mini GPS III Platelet Concentration System (Zimmer Biomet, Warsaw, IN, United States) is referred to as a system
with high-platelet dose; however, the Arthrex ACP®, Regen PRP (RegenLab, Brooklyn, NY, United States), and Selphyl
System (Selphyl, Bethlehem, PA, United States) are low-platelet dose systems. The Mini GPS III and Regen PRP systems
produce PRP with high leukocyte concentrations, as opposed to the Selphyl System and the Arthrex ACP® system[19,21].
We are interested in new systems that we can offer to our patients, and new bio formulations, especially those that offer
autologous regenerative treatment covered by medical insurance or at a reasonable surcharge for the patient.

Our experience with PRP treatment in our institution is mostly related to orthopedic cases, such as intra-articular
injections for degenerative knee disease; we have had positive experiences, high patient compliance, and good clinical
feedback from these treatments. This patient is the first case of PRP treatment of a chronic wound in our institution, and
while we were in the process of publishing this paper, we commenced treatment of other patients suffering from chronic
wounds of different origins, for example, diabetic foot ulcers. We are currently exploring new options for our institution.
We have been using the Arthrex ACP® system, which was the only system available in our hospital at the time. Such
treatment was covered by social medical insurance at a state level for pain treatment, including pain from chronic
wounds. We are open to exploring other PRP systems, if they can offer better quality product and a high clinical rate of
success in treating our patients. In this case, we only used photograph documentation and VAS score measurement, but
other factors like wound depth, localization, vascularization, and different comorbidities could be considered for further
analysis.

Studies analyzed in a meta-analysis from 2022 showed no serious side effects of PRP treatment in chronic wound
management. Most studies report no side effects. There were some reports of pain in the injection area, contact dermatitis,
and maceration[22]. A case series from 2017 analyzed patients with chronic non-healing ulcers treated with autologous
PRP. The treatment demonstrated safety and efficacy with a mean time of ulcer healing of 8.2 weeks. Of note, PRP
treatment was found to have the potential to prevent lower-extremity amputations caused by non-healing wounds and
their complications, but this needs to be assessed further[18]. Tsai et al[23] compared PRP and platelet-derived patches
treatment vs traditional advanced wound dressings in patients with chronic wounds in their randomized controlled trial
from 2019. A statistically significant clinical improvement was observed in the PRP group after only 2 weeks, and an
improved overall treatment success was observed in patients with diabetes. Platelet-derived patches may be considered
as an adjuvant to classic autologous PRP injections in the future[23]. PRP can also be combined with ablative lasers or
microneedling for various types of atrophic scars, with evidence of safety and efficacy[24].

As an alternative to PRP treatment, our patient could have undergone hyperbaric oxygen therapy (HBOT). This type of
treatment is beneficial for the treatment of hypoxic wounds and is available through many different healthcare providers.
Absolute and relative contraindications, particularly those regarding restrictive and obstructive airway diseases, should
also be considered when recommending HBOT treatment to patients[25]. HBOT is used in diabetic foot ulcer treatment,
and enhances short term healing; however, the long term effects and reduction of risk for major amputations are still
debatable[26,27].

Studies have presented interesting results for the application of PRP for chronic ulcers; however, the absence of precise
clinical protocols and guidelines limit the extension of its use. There is a need for robust clinical trials to determine the
most accurate indication and preferred method of obtaining PRP and application protocols. The international scientific
community should be encouraged to review the present study and related articles to advance this area of research[12,28].
The literature offers some implications that delivering higher doses of growth factors may be effective[29], but there is
little evidence of greater effectiveness in chronic wound management with higher PRP dose. Final bio formulations and
biological properties of PRP are still not conclusive, and the full potential of PRP treatment remains to be determined.
Scientific efforts to reveal explicit roles of thrombocytes, leukocytes, growth factors, mesenchymal stem cells, and cell-to-
cell interactions should be continued. The analgesic effects of PRP treatment should also be further assessed[30]. We are
looking forward to well-documented clinical studies to establish the full potential of PRP treatment in wound healing and
regenerative medicine.

CONCLUSION

Delayed wound healing and stable chronic wound patterns prone to complications are a clinical reality, usually with
prolonged healing, high costs, and low-to-modest success rates. This case shows success of PRP application in achieving a
complete skin integrity restitution in a long-standing, repeatedly infected chronic wound that did not respond to other
conservative treatment modalities. Autologous PRP treatment may be a valuable, cost-effective alternative and possible
adjuvant treatment for chronic wounds with poor healing tendency in selected patients. However, further research and
standardization of protocols are urgently needed.
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