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Abstract
Chronic wounds fail to progress through the phases of 
wound healing; inflammation-proliferation-remodelling 
which are usually the result of persistent infection, malp-
erfusion due to periwound hypoxia, cellular failure, and 
unrelieved pressure or repetitive trauma. In this report, we 
present a different rare cause of a chronic wound; a sur-
gical incision on a post-burn scar during the surgery of 
transurethral resection of the prostate (TUR-P) because 
of urethral stricture. After six weeks, the surgical incision 
area was enlarged, and a chronic wound was formed with 
dimensions of 4*6 cm and a depth of 1 cm. The patient’s 
wound was disrupted in the proliferation phase of wound 
healing. Hyperbaric oxygen (HBO) therapy was applied in 
order to provide a healthy granulation tissue development 
for a successful graft application by stimulating fibroblasts, 
providing adequate oxygen for collagen formation and en-
hanced neoangiogenesis. In the present case, repetitive de-
bridements and negative pressure wound therapy (NPWT) 
were continued concurrently with HBO therapy. After twenty 
sessions of HBO therapy, graft application, and one-week 
immobilization, the wound was fully healed. Interventions 
on post-burn scars should be avoided as the tissue nev-
er regains the properties of uninjured skin. This tissue may 
have peripheral neuropathy which can lead to non-healing 
wounds. If the intervention is necessary, it should be done 
very carefully with minimal damage. The incisions should 
be deepened through unscarred tissues. The patient should 
be followed up closely. If the wound healing has delayed, 
additional appropriate methods should be considered like 
debridements, NPWT, HBO therapy, and grafts/flaps.
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Introduction
A burn scar may have varying degrees of function-

al and aesthetic components [1-3]. However chronic 
wound formation after surgical incision on old burn scar 
hasn’t been reported. In this report, we present hyper-
baric oxygen (HBO) therapy application in a case who 
had a chronic wound development on an old burn scar 
after performing a 3 cm incision on pubis during the sur-
gery of transurethral resection of the prostate (TUR-P) 
because of urethral stricture. 

Case Presentatıon
Our case was a 59-year-old male. He has an old burn 

scar covering his whole trunk due to flame burn inju-
ry at the age of four. He hasn’t got any chronic illness 
or drug use history. He had TUR-P operation on June 8, 
2017. During the operation, due to urethral stricture, 
a 3 cm incision was performed to a post-burn scar on 
the pubis. Ten days after the surgery, he was re-hos-
pitalized due to an abscess formation and non-healing 
wound on the incision site. Intravenous antibiother-
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abetic foot ulcers (DFU), pressure ulcers, venous stasis 
ulcers and ulcers of arterial insufficiency are the most 
common chronic wound etiologies [5,7,8]. In this report, 
we present HBO therapy application before skin grafting 
for a different and rare cause of a chronic wound; a sur-
gical incision on a post-burn scar. 

In the present case, the post-burn scar is the pos-
sible major cause of chronic wound formation. The 
patient hasn’t got any other factors related to delayed 
wound healing, such as chronic illness, drugs, malnu-
trition, aging, pressure, edema, repetitive trauma. The 
infection was resolved after systemic antibiotherapies 
and repetitive debridements. During a burn injury, the 
cutaneous nerve fiber network has also been damaged 
which leads to neuropathy. Although nerve fibers may 
regenerate, their density frequently is lower [9-12]. 
Cutaneous innervation has significant roles in repair 
processes [13,14]. Studies have reported that surgical 
denervation causes reduced inflammatory cell infil-
tration, deteriorated wound contraction and delayed 
re-epithelization [15,16]. Similarly, patients with pe-
ripheral neuropathies due to lepromatous leprosy, spi-
nal cord injury or diabetes mellitus may develop chron-
ic wounds [13]. The defective cutaneous innervation 
may lead to alterations in dermal blood flow similar to 
DFU pathophysiology and create a hypoxic microen-
vironment [17]. Although hypoxia stimulates wound 
healing processes, pathologically increased hypoxia 
contributes to impaired wound healing and increased 
wound infection [18,19]. In the present case, damaged 
cutaneous innervation of the burn scar possibly caused 
delayed wound healing.

Although the infection resolved, the patient’s wound 
was still disrupted in proliferation phase of wound heal-
ing before HBOT application. In order to enhance gran-
ulation tissue development, NPWT was applied for 12 
days to our patient, however, granulation was still inad-
equate for proceeding next phase “remodeling” or graft 
application. As the wound healing process still couldn’t 
progress to next phase, HBO therapy was advised. 

HBO therapy is a treatment method in which the 
patient inhales 100% oxygen intermittently inside a 
chamber which is pressurized 1.4 atmosphere absolute 
(ATA) or more [6]. The major rationale of HBO therapy 
in non-healing wounds is improving tissue oxygenation 
which also improves the leukocytes’ phagocytic capaci-
ty, supplies the increased oxygen needs in wound heal-
ing process and promotes epithelization. Moreover, 
HBO therapy also enhances fibroblast replication, col-
lagen production and neoangiogenesis [8]. In the pres-
ent case, the wound bed was fully granulated after 20 
sessions of HBO therapy and prepared for graft appli-
cation. HBO therapy provided a healthy granulation tis-
sue development by stimulating fibroblasts, providing 
adequate oxygen for collagen formation and enhanced 
neoangiogenesis. 

apy regimen and repetitive debridements were per-
formed. Infection was resolved but incision site didn’t 
heal. Plastic surgery planned negative pressure wound 
therapy (NPWT) on July 7, 2017, and advised HBO ther-
apy. When the patient was admitted to our hyperbaric 
medicine unit on July 19, 2017, there was a non-healing 
wound for about 1.5 month on pubis with dimensions of 
4*6 cm and a depth of 1 cm, fully granulated wound bed 
without any sign of infection (odor, swelling, erythema, 
purulent discharge) (Figure 1). Patient’s antibiother-
apies were ceased. HBO therapy (%100 oxygen at 2.5 
atmosphere absolute (ATA) for 120 min) in a multiplace 
chamber was applied for 20 sessions daily between July 
19, 2017, and August 16, 2017. Repetitive debridements 
and NPWT were continued concurrently with HBO ther-
apy. On August 16, 2017, HBO therapy was ceased for 
graft application. After graft application and one-week 
immobilization, the wound was fully healed (Figure 2).

Discussion
Chronic wounds fail to progress through the phases 

of wound healing; inflammation-proliferation-remodel-
ling which is usually the result of persistent infection, 
malperfusion due to periwound hypoxia, cellular failure, 
and unrelieved pressure or repetitive trauma [4-6]. Di-

 

Figure 1: At the admission to the hyperbaric medicine unit.

 

Figure 2: After graft application.
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On the other hand, the survival of graft application 
may be enhanced with HBO therapy by improving vas-
cularity. As the grafts lack their own blood supply, the 
graft survival depends on their recipient bed for initial 
nutrient diffusion and revascularization. Ultimately, fac-
tors that threaten the recipient bed should be treated 
preoperatively [20]. In a pyoderma gangrenosum case 
report, authors chose to perform skin grafting after the 
use of azathioprine and HBO. Authors concluded that 
the excellent surgical result was also due to the angio-
genesis promoted by HBO [21]. Similarly, HBO therapy 
may contribute the survival of the graft by improving 
tissue oxygenation and enhancing angiogenesis result-
ed in better nutrient diffusion through graft in our case.

In conclusion, interventions on post-burn scars should 
be avoided as the tissue never regains the properties 
of uninjured skin and this tissue may have peripheral 
neuropathy which can lead to non-healing wounds. If 
the intervention is necessary, it should be done very 
carefully with minimal damage, the incisions should be 
deepened through unscarred tissues [22]. The patient 
should be followed up closely in terms of wound heal-
ing. If the wound healing has delayed, additional ap-
propriate methods should be considered like different 
wound dressings, debridements, NPWT, HBO therapy, 
and grafts/flaps. In the present case, 20 sessions of HBO 
therapy and 15 sessions of NPWT were applied with re-
petitive debridements before graft application and the 
wound healed completely. It should be noted that pa-
tients with a delay in wound healing on post-burn scars 
should be advised to admit a hyperbaric medicine unit. 
In addition, HBO therapy may be beneficial in the heal-
ing of skin grafts in selected wounds by improving the 
underlying vascularity.

Conflict of Interest
None.

Source of Funding
None.

References
1. Hawkins HK, Pereira CT (2007) Pathophysiology of the burn 

scar. Herndon DN, Total Burn Care. (3rd edn), Saunders 
Elsevier, Philadelphia, 608-619.

2. Su CW, Alizadeh K, Boddie A, Lee RC (1998) The problem 
scar. Clin Plast Surg 25: 451-465.

3. Chavapil M, Koopmann C (1984) Scar formation: Physiology 
and pathological states. Otolaryngol Clin North Am 17: 265-
272. 

4. Nunan R, Harding KG, Martin P (2014) Clinical challenges 
of chronic wounds: Searching for an optimal animal model 
to recapitulate their complexity. Dis Model Mech 7: 1205-
1213. 

5. Fonder MA, Lazarus GS, Cowan DA, Aronson-Cook 
B, Kohli AR, et al. (2008) Treating the chronic wound: A 
practical approach to the care of nonhealing wounds and 
wound care dressings. J Am Acad Dermatol 58: 185-206. 

https://doi.org/10.23937/2378-3656/1410282
https://www.uhms.org/images/indications/UHMS_HBO2_Indications_13th_Ed._Front_Matter__References.pdf
https://www.uhms.org/images/indications/UHMS_HBO2_Indications_13th_Ed._Front_Matter__References.pdf
https://www.ncbi.nlm.nih.gov/pubmed/22117872
https://www.ncbi.nlm.nih.gov/pubmed/22117872
https://books.google.co.in/books/about/Textbook_of_Hyperbaric_Medicine.html?id=WV6XDQAAQBAJ&redir_esc=y
https://books.google.co.in/books/about/Textbook_of_Hyperbaric_Medicine.html?id=WV6XDQAAQBAJ&redir_esc=y
https://books.google.co.in/books/about/Textbook_of_Hyperbaric_Medicine.html?id=WV6XDQAAQBAJ&redir_esc=y
https://www.ncbi.nlm.nih.gov/pubmed/11600251
https://www.ncbi.nlm.nih.gov/pubmed/11600251
https://www.ncbi.nlm.nih.gov/pubmed/11600251
https://www.ncbi.nlm.nih.gov/pubmed/11600251
https://www.ncbi.nlm.nih.gov/pubmed/11600251
https://link.springer.com/article/10.1007/BF00294474
https://link.springer.com/article/10.1007/BF00294474
https://link.springer.com/article/10.1007/BF00294474
https://link.springer.com/article/10.1007/BF00294474
https://www.ncbi.nlm.nih.gov/pubmed/15100004
https://www.ncbi.nlm.nih.gov/pubmed/15100004
https://www.ncbi.nlm.nih.gov/pubmed/15100004
https://www.ncbi.nlm.nih.gov/pubmed/16199293
https://www.ncbi.nlm.nih.gov/pubmed/16199293
https://www.ncbi.nlm.nih.gov/pubmed/16199293
https://www.ncbi.nlm.nih.gov/pubmed/16199293
https://www.ncbi.nlm.nih.gov/pubmed/25799052
https://www.ncbi.nlm.nih.gov/pubmed/25799052
https://www.ncbi.nlm.nih.gov/pubmed/25799052
https://www.ncbi.nlm.nih.gov/pubmed/25799052
https://www.ncbi.nlm.nih.gov/pubmed/24134750
https://www.ncbi.nlm.nih.gov/pubmed/24134750
https://www.ncbi.nlm.nih.gov/pubmed/24134750
https://www.ncbi.nlm.nih.gov/pubmed/24134750
https://www.ncbi.nlm.nih.gov/pubmed/10354076
https://www.ncbi.nlm.nih.gov/pubmed/10354076
https://www.ncbi.nlm.nih.gov/pubmed/10354076
https://www.ncbi.nlm.nih.gov/pubmed/22066944
https://www.ncbi.nlm.nih.gov/pubmed/22066944
https://www.ncbi.nlm.nih.gov/pubmed/22066944
https://www.liebertpub.com/doi/abs/10.1089/ten.teb.2016.0195?journalCode=teb
https://www.liebertpub.com/doi/abs/10.1089/ten.teb.2016.0195?journalCode=teb
https://www.liebertpub.com/doi/abs/10.1089/ten.teb.2016.0195?journalCode=teb
https://www.liebertpub.com/doi/abs/10.1089/ten.teb.2016.0195?journalCode=teb
https://www.ncbi.nlm.nih.gov/pubmed/5383545
https://www.ncbi.nlm.nih.gov/pubmed/5383545
https://www.ncbi.nlm.nih.gov/pubmed/5383545
https://www.ncbi.nlm.nih.gov/pubmed/9301613
https://www.ncbi.nlm.nih.gov/pubmed/9301613
https://www.ncbi.nlm.nih.gov/pubmed/9301613
https://www.ncbi.nlm.nih.gov/pubmed/9301613
https://www.ncbi.nlm.nih.gov/pubmed/28116225
https://www.ncbi.nlm.nih.gov/pubmed/28116225
https://www.ncbi.nlm.nih.gov/pubmed/28116225
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3875967/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3875967/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3875967/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3875967/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3038392/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3038392/
https://ucdavis.pure.elsevier.com/en/publications/pathophysiology-of-the-burn-scar
https://ucdavis.pure.elsevier.com/en/publications/pathophysiology-of-the-burn-scar
https://ucdavis.pure.elsevier.com/en/publications/pathophysiology-of-the-burn-scar
https://www.ncbi.nlm.nih.gov/pubmed/9696905
https://www.ncbi.nlm.nih.gov/pubmed/9696905
https://www.ncbi.nlm.nih.gov/pubmed/6377190
https://www.ncbi.nlm.nih.gov/pubmed/6377190
https://www.ncbi.nlm.nih.gov/pubmed/6377190
https://www.ncbi.nlm.nih.gov/pubmed/25359790
https://www.ncbi.nlm.nih.gov/pubmed/25359790
https://www.ncbi.nlm.nih.gov/pubmed/25359790
https://www.ncbi.nlm.nih.gov/pubmed/25359790
https://www.ncbi.nlm.nih.gov/pubmed/18222318
https://www.ncbi.nlm.nih.gov/pubmed/18222318
https://www.ncbi.nlm.nih.gov/pubmed/18222318
https://www.ncbi.nlm.nih.gov/pubmed/18222318

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Case Presentatıon 
	Discussion
	Conflict of Interest 
	Source of Funding 
	Figure 1
	Figure 2
	References

