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 INTRODUCTION

Patients with end-stage renal disease (ESRD) and diabetes mellitus are at increased risk for 
impaired wound healing due to microvascular complications, diminished regenerative capacity, 
and a compromised immune response.[1,2] The creation of an arteriovenous (AV) fistula, though 
essential for hemodialysis access, can present additional challenges in this population by triggering 
local tissue trauma and vascular stress, potentially leading to non-healing surgical wounds.[3]

Far-infrared (FIR) therapy is a non-invasive modality shown to promote angiogenesis, enhance 
local microcirculation, support granulation tissue formation, and activate fibroblasts to facilitate 
wound healing – effects observed independently of changes in skin blood flow and temperature.[4-7] 
While FIR therapy is not new in the context of wound management, this case is distinguished by its 
integration into the patient’s routine hemodialysis sessions, thereby minimizing additional treatment 
burden and enhancing feasibility for both the patient and clinical staff.

This case report presents the successful application of integrated FIR therapy in a 63-year-old 
diabetic ESRD patient in Oman, with a chronic non-healing AV fistula site wound. To the best 

ABSTRACT
Wound healing in diabetic patients with end-stage renal disease (ESRD) presents significant challenges, especially 
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of our knowledge, this is the first published case in Oman 
demonstrating this specific approach.

CASE REPORT

A 63-year-old female with ESRD secondary to diabetic 
nephropathy was undergoing maintenance hemodialysis 
3  times/week at a regional dialysis unit in Sultan Qaboos 
Hospital, Oman. One month after the surgical creation of a 
left upper-arm AV fistula, she developed a persistent post-
operative wound at the site. The wound did not respond 
to standard care (sterile dressing, topical antimicrobial 
application) and showed no significant improvement over 
two weeks. Figure 1 illustrates the patient’s AV fistula wound 
two weeks after surgery.

Treatment and clinical course

FIR protocol and intervention

Due to the patient’s logistical inability to attend daily wound 
therapy sessions, a modified FIR therapy protocol was adopted. 
A  FIR thermal therapy device (Firapy® FIR Therapy Unit, 
TY-102F Model) was used, delivering wavelengths in the 
3–1000 µm range, calibrated to a surface temperature of 40–
42°C, and placed at a distance of 25–30  cm from the wound 
area. Each session lasted 40 minutes, administered 3 times/week, 
concurrently with the patient’s hemodialysis treatment. This 
protocol, adapted from established clinical studies,[2,5] offered 
a safe, practical method for delivering consistent FIR therapy 
without requiring additional hospital visits or staffing resources.

A licensed nurse leader at the hospital, certified in the use 
of FIR therapy, provided hands-on training to the assigned 
dialysis nurse to ensure proper setup, safe operation, and 
monitoring during therapy sessions.

Wound assessment

The wound was assessed using the pressure ulcer scale for 
healing (PUSH) tool, adapted for use at AV access wound 
sites. Table  1 summarizes the patient’s wound healing 
progress over 8 weeks.

Progress and outcomes

After three weeks of FIR therapy, the wound area had reduced 
to 3.5 cm2, with mild exudate and visible granulation tissue 
indicating positive healing progress. By 6  weeks, further 
improvement was observed, as the wound size decreased 
to 1.2 cm2 with minimal exudate. At the end of 8  weeks, 
complete epithelialization was achieved, and the PUSH 
score reached 0, signifying full wound healing [Figure 2]. 
A 6-month follow-up confirmed that the AV fistula remained 
patent, with no recurrence of wound breakdown or infection, 
and dialysis adequacy was maintained with a Kt/V value >1.4.

DISCUSSION

This case demonstrates a novel and practical adaptation of 
FIR therapy for chronic wound healing in ESRD patients, 
integrated into routine dialysis schedules – an approach that 
can improve accessibility and adherence.

Clinical challenge

Delayed wound healing is a well-documented complication 
among diabetic ESRD patients due to compromised 

Table 1: Wound healing progress over 8 weeks

Date Wound 
size 

(cm2)

Exudate 
amount

Tissue type PUSH 
total 
score

February 18, 2024 
(Week 1)

6.0 Moderate Slough 12

March 10, 2024 
(Week 3)

3.5 Mild Granulation 
tissue

8

March 31, 2024 
(Week 6)

1.2 None Granulation 
tissue

5

April 20, 2024 
(Week 8)

0 None Closed 
(Healed)

0

PUSH: Pressure ulcer scale for healing.

Figure 2: The far infrared therapy at week 8.

Figure  1: (a) Pre-treatment wound image, (b) Post-treatment 
wound image showing complete healing.
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through Waon therapy successfully healed a refractory digital 
ulcer within six weeks. In Malaysia, the Ministry of Health 
acknowledged FIR as a promising adjunct for vascular access 
wound care, while in Pakistan, FIR contributed to improved 
healing outcomes in burn wounds by reducing scarring and 
tissue stiffness.

Although current evidence is still limited, the accumulating 
results across different healthcare systems are promising. 
Future multicenter collaborations and international case 
series are strongly recommended to validate these findings, 
generate larger patient cohorts, and ultimately establish 
standardized, evidence-based recommendations for the 
clinical use of FIR therapy in wound management among 
ESRD and other high-risk populations.

Author contributions: HAAA contributed to study 
conceptualization, data analysis, and manuscript drafting. OFAJ 
contributed to monitoring and image generation.

Ethical approval: Institutional Review Board approval is not 
required.
Declaration of patient consent: The authors certify that they have 
obtained all appropriate patient consent.
Financial support and sponsorship: Nil.
Conflicts of interest: There are no conflicts of interest.
Use of artificial intelligence (AI)-assisted technology for 
manuscript preparation: The authors confirm that there was no 
use of artificial intelligence (AI)-assisted technology for assisting 
in the writing or editing of the manuscript and no images were 
manipulated using AI.

REFERENCES

1.	 Bashar K, Healy D, Browne LD, Kheirelseid EA, Walsh MT, 
Moloney MC, et al. Role of far infra-red therapy in dialysis 
arterio-venous fistula maturation and survival: Systematic 
review and meta-analysis. PLoS One 2014;9:e104931.

2.	 Farhina M. The case report on the effectiveness of infrared 
light on acid burn victim. Case Rep Clin Med 2022;11:527-33.

3.	 Fitzgerald JT, Schanzer A, Chin AI, McVicar JP, Perez RV, 
Troppmann C. Outcomes of upper arm arteriovenous fistulas 
for maintenance hemodialysis access. Arch Surg 2004;139:201-8.

4.	 Huang PH, Chen JW, Lin CP, Chen YH, Wang CH, Leu HB, 
et al. Far infra-red therapy promotes ischemia-induced 
angiogenesis in diabetic mice and restores high glucose-
suppressed endothelial progenitor cell functions. Cardiovasc 
Diabetol 2012;11:99.

5.	 Lee M, Choi SJ. Far-infrared therapy for hemodialysis patients. 
J Korean Dial Access 2023;6:47-51.

6.	 Lin CC, Chang CF, Lai MY, Chen TW, Lee PC, Yang WC. 
Far-infrared therapy: A  novel treatment to improve access 
blood flow and unassisted patency of arteriovenous fistula in 
hemodialysis patients. J Am Soc Nephrol 2007;18:985-92.

7.	 Lin CC, Yang WC, Chen MC, Liu WS, Yang CY, Lee PC. Effect 
of far infrared therapy on arteriovenous fistula maturation: 
An open-label randomized controlled trial. Am J Kidney Dis 
2013;62:304-11.

microcirculation and immune function.[1,3,8] AV fistula 
surgical sites are particularly susceptible to infection, 
necrosis, and delayed granulation.[3,8]

FIR mechanism and relevance to this case

The observed clinical improvements align with existing 
evidence suggesting FIR therapy’s ability to enhance capillary 
blood flow and oxygenation,[9,10] stimulate endothelial nitric 
oxide synthase and angiogenesis,[4,7,11] promote granulation 
tissue formation and fibroblast activity,[9,12] and modulate 
pro-inflammatory cytokines and accelerate resolution of 
local inflammation.[4,9] These mechanisms were reflected 
in the observed clinical trajectory: The wound showed 
marked granulation by Week 3, reduction of exudate and 
inflammation by Week 6, and complete epithelialization by 
Week 8, with no recurrence at 6-month follow-up.

Practical innovation

While FIR therapy has been explored in clinical research, its 
integration into routine hemodialysis sessions has not been 
widely implemented. This approach offers a time-efficient, 
cost-effective, and patient-friendly option, especially in 
resource-constrained settings like regional hospitals in Oman.

Contribution to regional practice

This is the first known case from Oman that documents 
successful AV fistula wound healing through integrated FIR 
therapy in an ESRD patient. It supports the potential for scaling 
this approach across similar hemodialysis units in the region, 
especially where patients face access or mobility barriers.

Patient perspective 

The patient expressed satisfaction with the combined 
treatment, noting that the integrated approach reduced the 
need for separate hospital visits and effectively resolved the 
chronic wound issue that had previously caused discomfort 
and concern.

CONCLUSION

This case highlights the effectiveness and practicality of 
integrating FIR therapy into routine hemodialysis sessions 
for the treatment of chronic, non-healing AV fistula wounds 
in high-risk diabetic ESRD patients. Over 8 weeks, objective 
wound scoring confirmed significant improvement leading to 
complete healing, with sustained fistula patency at six months.

Our findings from Oman are consistent with international 
experiences. In Taiwan, preclinical studies demonstrated 
accelerated diabetic wound closure through angiogenesis 
promotion and inflammation reduction. In Japan, FIR applied 



Alshahri and Al Jabal: Post-arteriovenous fistula creation site diabetic wound treatment with far-infrared therapy

World Advances in Renal Medicine • Volume 1 • Issue 3 • July-September 2025  |  96

8.	 Ministry of Health Malaysia. Far infrared therapy for 
wound healing in patients with arteriovenous fistula: Health 
technology assessment report. Putrajaya: Malaysian Health 
Technology Assessment Section (MaHTAS); 2017. Available 
from: https://www.moh.gov.my/index.php/database_stores/
attach_download/347/412. [Last accessed 2025 August 23].

9.	 Toyokawa H, Matsui Y, Uhara J, Tsuchiya H, Teshima S, 
Nakanishi H, et al. Promotive effects of far-infrared ray on 
full-thickness skin wound healing in rats. Exp Biol Med 
(Maywood) 2003;228:724-9.

10.	 Wu CF, Yeh TP, Lin TC, Huang PH, Huang PJ. Effects of 
far infrared therapy in hemodialysis arterio-venous fistula 
maturation: A meta-analysis. PloS One 2024;19:e0307586.

11.	 Yamane H, Araki R, Doi A, Sato F, Tanaka K, Miyazaki N, et al. 
Successful wound healing of refractory digital ulcer in patient 
with systemic sclerosis by Waon therapy. J  Cardiol Cases 
2021;24:190-2.

12.	 Yu SY, Chiu JH, Yang SD, Hsu YC, Lui WY, Wu CW. 
Biological effect of far-infrared therapy on increasing skin 
microcirculation in rats. Photodermatol Photoimmunol 
Photomed 2006;22:78-86.

How to cite this article: Alshahri HAA, Al Jabal OF. Post-arteriovenous 
fistula creation site diabetic wound in an end-stage renal disease patient on 
hemodialysis successfully treated with far-infrared therapy: A case report. 
World Adv Renal Med. 2025;1:93-6. doi: 10.25259/WARM_17_2025

https://dx.doi.org/10.25259/WARM_17_2025

