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Abstract
Wound healing is an intricate process of tissue regeneration that depends on the simultaneous presence of
immunological and microenvironmental factors. The significant role of platelets and their granules in the
wound-healing process has led to extensive research on their potential as a therapeutic intervention in
different areas, including chronic wounds and aesthetic therapies. Saltwater aids in purification and
promotes healing by utilizing osmosis. Sodium chloride, the chemical component present in salt, induces
the extrusion of fluids from cells upon contact. If the liquids in issue are bacterial, they will also be ejected,
assisting in the cleansing of the skin. Desiccation, often known as the drying out of injured cells, is well-
known for its antibacterial properties and subsequent ability to reduce inflammation. This case series aims
to investigate the advantages of using saltwater dressing following platelet-rich plasma therapy for chronic
wounds.
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Introduction
The skin, which is the largest organ of the human body, has been shaped throughout thousands of years of
development [1]. It accounts for 15% of the total body mass. The skin is a versatile and resilient organ that
acts as a barrier, shielding internal organs and safeguarding the body against physical harm, microbial
diseases, and environmental extremes. Furthermore, any disparity in the skin's structural, anatomical, and
functional integrity might lead to the development of wounds. Wound healing is a complex biological
process that restores the normal structure and function of injured tissue [2]. When tissue is injured, a diverse
range of cells, growth factors, cytokines, and chemokines beneath the layers of skin work together to initiate
and carry out several stages of the wound-healing process. These stages include hemostasis, inflammation,
angiogenesis, epithelization, and tissue remodeling [3].

Platelets have traditionally been believed to serve hemostatic functions for the past 40 years [4]. A recent
study has revealed that platelets have significant involvement in tissue regeneration and immunological
processes [5]. The fundamental basis for utilizing platelet-rich plasma (PRP) in managing persistent wounds
lies in the molecular constitution of thrombocytes, which possess a high concentration of growth factors
and other physiologically active components. PRP acts as a scaffold for cells, hence enhancing the wound-
healing process [6]. The process of harvesting PRP is quite simple, involves minimum invasion, and has the
potential to be accessible to every patient.

The act of cleaning wounds or managing them with antiseptics has a history characterized by two
contrasting aspects, rooted in tradition and scientific knowledge. It is a crucial component of managing both
acute traumatic wounds and chronic wounds. Currently, there are no diagnostic tools available for
healthcare practitioners to determine the bacterial load in a wound that has the potential to cause an
infection. Therefore, it is widely considered that all wounds should be cleansed to reduce the number of
germs present to a level that can be effectively controlled by the body's natural defenses. The selection of a
purifying agent, meanwhile, continues to be a subject of dispute. The effectiveness of antiseptics has been
closely examined [7-9].

The use of dressing materials as preventive anti-infective agents for open wounds, such as cuts, scrapes,
burns, and long-lasting sores, has been a subject of heated debate for many years. Referring to cytotoxicity
evidence, numerous publications have cautioned against their application on open wounds.

The significance of PRP to current medical science is unparalleled, particularly in the domain of wound
healing. However, even after the application, it is necessary to regularly dress the wound to minimize the
risk of infection and optimize its effectiveness. Here, we shall examine several instances in which PRP was
utilized and the effectiveness of saltwater dressing was verified. By conducting a thorough follow-up and
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analysis of the data, I will demonstrate the significant advantages it offers compared to other traditional
dressing approaches.

Case Presentation
Method
The study comprised patients who had been suffering from diabetic foot ulcers for a minimum duration of
three months. Each of them received standard treatment, specifically normal dressing, and none of them
has undergone any prior PRP therapy, vacuum-assisted closure (VAC) therapy, or hyperbaric oxygen therapy
(HBOT) treatment. Before treatment, they had diabetes screening (glycosylated hemoglobin, HbA1c). Out of
them, two were determined to be governed and one was determined to be unregulated.

A complete blood count (CBC) was conducted before PRP production, and thrombocytopenia was ruled out
in all cases. An anxiolytic (tablet clonazepam 0.5 mg) was administered to them to ensure a restful night's
sleep before their scheduled procedure. It is recommended to refrain from consuming a large meal within
two hours before blood collection [10]. This is because the presence of chylomicrons in the blood can
enhance the release of growth factors from platelets.

Acid citrate dextrose (ACD; Terumo Penpol Private Limited, Thiruvananthapuram, India) was taken in a
ratio of 1:9 in a 20-cc syringe. Blood was collected from the antecubital vein with a 19-g scalp vein needle.
During blood collection, gentle pressure was applied to the plunger of the syringe so as not to damage the
blood platelets.

PRP was prepared by taking the blood collected from the syringe in a 15-ml sterile falcon tube and using a
Thermo Fisher Scientific Sorvall ST16 centrifuge machine (Waltham, MA). Centrifugation at 2500 RPM for
six minutes first separates the red cells and plasma. Another sterile falcon tube receives it via micropipette.
The final product was again centrifuged at 3400 RPM for three minutes. The platelet count showed a three-
to four-fold rise from the original value and reached around 700,000 to 800,000 units. The initial platelet
count of the first patient was 230,000, the second patient had a count of 275,000, and the last patient had a
count of 305,000 units.

Case 1
A 65-year-old male patient was hospitalized due to a left ankle infection (Figure 1). Due to the development
of gangrene, it was necessary to amputate the affected area. As a result of persistent and unregulated
diabetes, the amputation was not healing anymore. Regular application of povidone-iodine was done three
times a week for dressing purposes.
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FIGURE 1: Gangrene ankle
The wound was healthy and no granulation tissue was seen. There was no sinus tract and the undermined area
was not present.

PRP was administered to this patient, flushed with normal saline. About 12 ml of PRP was given with a 3-cc
syringe around the wound site. Then, every day, the feet were immersed in warm water with salt mixed for
15-20 minutes; especially, the wound was properly immersed in the water. Then the feet were dried with a
clean cloth. This was done once a day, every day. No other materials were used. Since the patient was
hospitalized, the gauze piece was covered. Within 21 days, the patient's wound was almost back to normal
(Figure 2).
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FIGURE 2: Healed ankle
The wound size was decreased dramatically.

Case 2
A female patient, aged 37, came in with an infection in her right big toe (Figure 3). Conventional dressing
was not yielding the desired outcomes. Following three months, during which the toe developed an
infection, the doctor recommended that she undergo PRP treatment. Upon assessment, it was determined
that her diabetes was well-managed with oral medicine, with a HbA1c level below 7.
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FIGURE 3: Infected great toe
The wound was unhealthy and small granulation tissue was seen around the margin. No sinus tract or
undermined area was present.

As in the previous case, the wound was cleansed with normal saline, and PRP (8 ml) was applied to the
aspiration side of the wound. In the same way, every day, the wound was cleaned with warm water and salt
for 15-20 minutes and dried with a clean cloth. Within 18 days, the patient's wound was almost back to
normal (Figure 4).
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FIGURE 4: Healed great toe

Case 3
Patient number three had an injury to their right ankle when a fragment of iron pierced through it while
walking. Upon removal, the region ceased to be arid. Despite consistent dressing, it was observed that the
dimensions of his wound were expanding. Therefore, numerous components need to be surgically excised.
However, even this failed to equate to the level of liberty. The circumstances were such that it was advised to
amputate the ankle (Figure 5).
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FIGURE 5: Infected sole
The wound area was unhealthy, full of pus with few bleeding spots. No sinus tract or undermined area was
present.

The patient's diabetes remained well-managed during his hospitalization. PRP was administered following
the prescribed procedure. Subsequently, ordinary curd was immersed in boiling water along with salt. The
patient's wound typically underwent healing within approximately 28 days. Nevertheless, due to the
extensive removal during the prior procedure, the subsequent healing process results in a greater presence
of fibrous tissue. No intervention was necessary, as it did not impede the patient's regular movements
(Figure 6).

2024 Hoque et al. Cureus 16(3): e56758. DOI 10.7759/cureus.56758 7 of 10

https://assets.cureus.com/uploads/figure/file/878593/lightbox_049e35e0e67a11eea81f8372447fdfd0-1704648160139_3dg6k1_2_0_edit.png
javascript:void(0)


FIGURE 6: Healed sole

Discussion
The presence of chronic wounds is a characteristic of a disrupted wound-healing process. These wounds are
mainly observed in people who have diabetes, vascular diseases, hemoglobinopathies, neuropathies, and
older people. This condition of wound mismanagement is typically characterized by repeated occurrences
and, in some cases, may necessitate drastic measures, such as limb amputation. In severe instances, it can
even result in death. Metabolic illnesses, such as obesity or type 2 diabetes, are characterized by the presence
of inflammatory cells in the granular tissue layer, which have a significant impact on the immune system
and can alter the process of wound healing [11].

Platelet-derived products have been effectively utilized in many sub-fields of regenerative medicine since
1990. In recent years, PRP-based treatments have gained significant attention for their potential to address
several clinical issues, including wound healing, skin and bone regeneration, ophthalmology, ulcer
treatment, burn healing, muscle restoration, and more [1].

PRP therapies help wounds heal faster by sending a lot of growth factors, cytokines, and chemokines to the
wound site. These are important for tissue regeneration. These factors also control inflammation,
angiogenesis, the production of extracellular matrix, and the remodeling of newly produced tissue. Elevated
levels of growth factors also enhance the regeneration of epithelial and endothelial cells and the production
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of collagen. The PRP-based treatment method was employed for the initial time to address chronic leg
ulcers, leading to the successful creation of vascularized connective tissue. In addition to having the
potential to be antimitotic, wound cleaners have the potential to have an unfavorable effect on the repair of
normal tissue [12].

PRP specifically interacts with various cells and tissue contexts, hence regulating cellular signaling and
potentially exerting a paracrine influence [13]. In the case studies I provided, PRP was administered to the
wound site. Growth factors exert their effects at the location of the wound through a paracrine mechanism,
leading to the observed outcome.

PRP with a platelet count of at least 1,000,000 platelets per microliter in a 5-milliliter plasma sample has
been associated with enhanced healing [14]. The outcomes of these case studies are similar.

In this study, the wound was dressed with a warm saline solution because earlier traditional dressing did not
get results. Additionally, many studies have shown that chemical dressings often disrupt the normal growth
of healthy tissue. Iodine products significantly decrease the number of bacteria and inhibit their growth
through bactericidal and bacteriostatic mechanisms. They are active against most kinds of bacteria,
particularly those commonly found in chronic wound care [15]. Although iodine products have antibacterial
benefits, their clinical application for wound treatment has shown various possible drawbacks and yielded
conflicting outcomes [16]. For wound cleansing solutions to be efficient, they must not be poisonous to
human tissues, they must continue to be effective even when organic material is present, they must lower
the number of germs, they must not produce sensitive reactions, and they must be widely available and cost-
effective. It is recommended that we use sterile water, normal saline water, or even just plain old tap water
as cleansing agents [17].

In each case, success was achieved with just one application of PRP. No second application was required, and
the desired improvement was seen within a month. Many studies have applied more than once. Additionally,
follow-up over months is required in those areas.

A 57-year-old patient had PRP treatment at weekly intervals, resulting in complete healing after 28 days
[18]. In my study, only one-time PRP use was enough for healing. In a different trial, adipose tissue was
combined with PRP in a male patient who was 65 years old. It attained success after 15 weeks of follow-up
[19], but in my study, healing occurred within 28 days. Another study showed that the significance of
education in exerting a favorable influence on patient behavior was considerable [20]. A disparity was
identified between the level of knowledge and practice among patients. In my study, I found similar results.
Education of the patients influences a lot the outcome of any biological application.

The success or failure of any biological therapy requires a large sample size. No strong comment can be made
with only three samples. This is the weakest aspect of this study. However, the patient can use the study's
dressing method at home. As a result, I believe many things will become easier, including financial savings
for the patient. However, research with larger samples and RCTs is needed to establish this.

Conclusions
Chronic wounds are a big challenge for our medical science, especially due to diabetes, because if wounds
cannot be treated properly, amputation is necessary most of the time. It not only cripples the patient but
also largely cripples their family. There is a lot of work going on with the use of PRP and a lot of success.
However, no final guidelines have been published yet for its preparation, which is a major negative point. In
addition, it is not only necessary to apply it but also to do regular dressings. Diabetic ulcer patients spend so
much money on their treatment that sometimes it becomes a big challenge to manage the treatment. The
dressing procedures discussed in this case series are simple for any patient. Studies with such small numbers
of patients can never provide definitive conclusions. This requires larger studies.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Ashraful Hoque

Acquisition, analysis, or interpretation of data:  Ashraful Hoque

Drafting of the manuscript:  Ashraful Hoque

Critical review of the manuscript for important intellectual content:  Ashraful Hoque

2024 Hoque et al. Cureus 16(3): e56758. DOI 10.7759/cureus.56758 9 of 10

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Supervision:  Ashraful Hoque

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Sheikh Hasina National
Institute of Burn and Plastic Surgery issued approval SHNIBPS/Nov-3. The researcher has confirmed that
written informed consent has been received from the patients. He was given authorization to study in that
regard. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. Verma R, Kumar S, Garg P, Verma YK: Platelet-rich plasma: a comparative and economical therapy for

wound healing and tissue regeneration. Cell Tissue Bank. 2023, 24:285-306. 10.1007/s10561-022-10039-z
2. Shaw TJ, Martin P: Wound repair at a glance . J Cell Sci. 2009, 122:3209-13. 10.1242/jcs.031187
3. Gonzalez AC, Costa TF, Andrade ZA, Medrado AR: Wound healing - a literature review . An Bras Dermatol.

2016, 91:614-20. 10.1590/abd1806-4841.20164741
4. Eisinger F, Patzelt J, Langer HF: The platelet response to tissue injury . Front Med (Lausanne). 2018, 5:317.

10.3389/fmed.2018.00317
5. Ghoshal K, Bhattacharyya M: Overview of platelet physiology: its hemostatic and nonhemostatic role in

disease pathogenesis. ScientificWorldJournal. 2014, 2014:781857. 10.1155/2014/781857
6. Chicharro-Alcántara D, Rubio-Zaragoza M, Damiá-Giménez E, Carrillo-Poveda JM, Cuervo-Serrato B,

Peláez-Gorrea P, Sopena-Juncosa JJ: Platelet rich plasma: new insights for cutaneous wound healing
management. J Funct Biomater. 2018, 9:10. 10.3390/jfb9010010

7. Smith RG: A critical discussion of the use of antiseptics in acute traumatic wounds . J Am Podiatr Med Assoc.
2005, 95:148-53. 10.7547/0950148

8. Khan MN, Naqvi AH: Antiseptics, iodine, povidone iodine and traumatic wound cleansing . J Tissue Viability.
2006, 16:6-10. 10.1016/s0965-206x(06)64002-3

9. Bianchi J: The cleansing of superficial traumatic wounds . Br J Nurs. 2000, 9:S28.
10.12968/bjon.2000.9.Sup3.12484

10. Mochizuki M, Takada Y, Urano T, Nagai N, Nakano T, Nakajima K, Takada A: The in vitro effects of
chylomicron remnant and very low density lipoprotein remnant on platelet aggregation in blood obtained
from healthy persons. Thromb Res. 1996, 81:583-93. 10.1016/0049-3848(96)00033-3

11. Cheung KP, Taylor KR, Jameson JM: Immunomodulation at epithelial sites by obesity and metabolic disease .
Immunol Res. 2012, 52:182-99. 10.1007/s12026-011-8261-7

12. Doughty D: A rational approach to the use of topical antiseptics . J Wound Ostomy Continence Nurs. 1994,
21:224-31. 10.1097/00152192-199411000-00008

13. Hersant B, Sid-Ahmed M, Braud L, Jourdan M, Baba-Amer Y, Meningaud JP, Rodriguez AM: Platelet-rich
plasma improves the wound healing potential of mesenchymal stem cells through paracrine and
metabolism alterations. Stem Cells Int. 2019, 2019:1234263. 10.1155/2019/1234263

14. Marx RE: Platelet-rich plasma (PRP): what is PRP and what is not PRP? . Implant Dent. 2001, 10:225-8.
10.1097/00008505-200110000-00002

15. Leaper DJ, Durani P: Topical antimicrobial therapy of chronic wounds healing by secondary intention using
iodine products. Int Wound J. 2008, 5:361-8. 10.1111/j.1742-481X.2007.00406.x

16. Noda Y, Fujii K, Fujii S: Critical evaluation of cadexomer-iodine ointment and povidone-iodine sugar
ointment. Int J Pharm. 2009, 372:85-90. 10.1016/j.ijpharm.2009.01.007

17. Main RC: Should chlorhexidine gluconate be used in wound cleansing? . J Wound Care. 2008, 17:112-4.
10.12968/jowc.2008.17.3.28668

18. McAleer JP, Sharma S, Kaplan EM, Persich G: Use of autologous platelet concentrate in a nonhealing lower
extremity wound. Adv Skin Wound Care. 2006, 19:354-63. 10.1097/00129334-200609000-00010

19. Salemi S, Rinaldi C, Manna F, Guarneri GF, Parodi PC: Reconstruction of lower leg skin ulcer with
autologous adipose tissue and platelet-rich plasma. J Plast Reconstr Aesthet Surg. 2008, 61:1565-7.
10.1016/j.bjps.2008.04.048

20. Qasim M, Rashid MU, Islam H, Amjad D, Ehsan SB: Knowledge, attitude, and practice of diabetic patients
regarding foot care: experience from a single tertiary care outpatient clinic. Foot (Edinb). 2021, 49:101843.
10.1016/j.foot.2021.101843

2024 Hoque et al. Cureus 16(3): e56758. DOI 10.7759/cureus.56758 10 of 10

https://dx.doi.org/10.1007/s10561-022-10039-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10561-022-10039-z?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1242/jcs.031187?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1242/jcs.031187?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1590/abd1806-4841.20164741?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1590/abd1806-4841.20164741?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fmed.2018.00317?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fmed.2018.00317?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2014/781857?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2014/781857?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jfb9010010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jfb9010010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7547/0950148?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7547/0950148?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0965-206x(06)64002-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0965-206x(06)64002-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.12968/bjon.2000.9.Sup3.12484?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.12968/bjon.2000.9.Sup3.12484?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/0049-3848(96)00033-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/0049-3848(96)00033-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s12026-011-8261-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s12026-011-8261-7?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00152192-199411000-00008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00152192-199411000-00008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2019/1234263?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2019/1234263?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00008505-200110000-00002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00008505-200110000-00002?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1742-481X.2007.00406.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/j.1742-481X.2007.00406.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijpharm.2009.01.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijpharm.2009.01.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.12968/jowc.2008.17.3.28668?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.12968/jowc.2008.17.3.28668?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00129334-200609000-00010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00129334-200609000-00010?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.bjps.2008.04.048?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.bjps.2008.04.048?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.foot.2021.101843?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.foot.2021.101843?utm_medium=email&utm_source=transaction

	What Kind of Dressing Is Important to Ensure Wound Healing With the Application of Platelet-Rich Plasma in Chronic Ulcers?
	Abstract
	Introduction
	Case Presentation
	Method
	Case 1
	FIGURE 1: Gangrene ankle
	FIGURE 2: Healed ankle

	Case 2
	FIGURE 3: Infected great toe
	FIGURE 4: Healed great toe

	Case 3
	FIGURE 5: Infected sole
	FIGURE 6: Healed sole


	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


