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Introduction

Wound healing by secondary intention is often difficult and costly to 
treat, with most patients being managed by private nurse practitioners 
(PNPs) or primary care wound clinics.1 Daily or less frequent dressings 
are the most common treatment method used where primary closure 
was not possible or following wound dehiscence after surgery.2 In such 
instances, wounds remain open for an extended time, thus making 
them prone to infection, biofilm formation and inflammation, which 
delays healing. 

Most wounds heal by primary intention where the edges of the wound 
are closed together, using sutures.1 When an open wound heals from 
the base of the wound upwards, through the formation of new tissue, it 
is called “healing by secondary intention”.2,3 Wounds heal by secondary 
intention due to a variety of reasons. Large open traumatic wounds 
with tissue loss and surgical wounds resulting from drainage of infected 
abscesses are two examples of wounds that are better suited for 
healing through secondary intention.2,4 Herein, we present case studies 
exploring the use of a pharmaceutical grade hypochlorous acid (HOCl) 
solution to facilitate wound healing through secondary intention with 
limited scar formation.

Clinical cases

Patient 1 

An 86-year-old hypertensive female who was also suffering from 
dementia, a patient in frail care of a retirement facility, sustained loss 
of skin on her right knee from a fall. She was initially treated in the frail 
care facility by the nursing staff with daily dressings of povidone-iodine 
and gauze, retained with a crepe bandage. Treatment was continued in 

frail care. The first photo, on day 5, (Figure 1), demonstrated a large area 

of skin loss (11 x 12 cm) and the onset of inflammation, with no signs of 

healing. After that, HOCl 380 mg/L (available as Trifectiv® Plus Wound 

& Burn Care, Manufactured by Thoclor Labs, Stellenbosch) was applied 

to moist foam dressings (Allevyn®, Smith and Nephew) retained with a 

crepe bandage.  

Wound progress

Daily dressings of HOCl-saturated foam retained with crepe bandage 

started on day 5 after injury. From day 14, a single layer of paraffin 

gauze was applied between the HOCl-saturated foam and the wound, 

to prevent the dressings from sticking to the wound base. The signs of 

inflammation diminished daily.

By day 25, healing through secondary intention is evident and the size 

of the wound had diminished to 8 x 4 cm. 

Complete recovery of the wound was evident with very little scarring, 

after 39 days.

Patient 2

A 55-year-old male presented with an abscess on his left elbow. 

Staphylococcus aureus was cultured from the puss on drainage of 

the abscess, and an area of non-viable tissue was excised, leaving 

an elliptical open wound of 5 x 4 cm. After surgery, the wound was 

irrigated with Trifectiv Plus® and packed daily with Trifectiv® wetted 

gauze dressings, retained with a crepe bandage. The dressings were 

changed daily, whilst the gauze was still moist.
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Wound progress

Starting from day 1, daily wound irrigation with Trifectiv® HOCl wet to 
moist gauze dressings packed into the wound.

By day 14, healing through secondary intent is evident as reduction in 
wound size to 2 x 1 cm (Figure 2). No signs of inflammation were present. 
Also by day 14, dressing routine was changed to a single layer of paraffin 
gauze placed between the HOCl-saturated gauze and the wound.

The wound was healed with little evidence of scarring on day 21.

Discussion

Open wounds are challenging to manage as they are often large, 
deep, prone to infection and produce copious amounts of exudate.4 
Usually, these wounds are managed with frequent dressing changes 

and sometimes painful packing of the wound. Different dressing 
options include simple dressings such as nonadherent gauze dressings 
and more modern options such as foam, hydrocolloid, alginate, or 
negative pressure dressings.5 The rationale for choosing between these 
options and appending evidence of which is superior for applications 
is currently largely lacking. A Cochrane review found that gauze 
dressings might cause more pain than foam dressings.6 A further review 
highlighted the lack of evidence concerning the relative effectiveness 
of any antiseptic, antibiotic, or antibacterial preparation for use on open 
surgical wounds.7

Open non-healing wounds are frequently infected with bacteria and 
biofilm or contain necrotic or other non-viable material, which leads 
to inflammation and proteolytic enzyme imbalances that favour tissue 
degradation over repair. Successful repair entails debridement of 

Figure 1: 86 year-old female who sustained a large area of skin loss on the right knee from a fall
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Figure 2: 55-year-old healthy male with a 5 x 4 cm excision wound on the olecranon aspect of his left elbow, after an abscess was drained at his local hospital

Day 0 1 14 21

Abscess left elbow;  
HOCI treatment 
started

Surgical drainage and 
excision of non-viable 
tissue; wound 5 x 4 cm

Wound closure through 
secondary intent; wound 
2 x 1 cm

Wound closed 
with minimal 
scarring



24

Case Series: Secondary intention wound healing using hypochlorous acid dressings

2022 Volume 15 No 1Wound Healing Southern Africa

the wound, control of infection and modulation of the inflammatory 
response.8,9 

HOCI is active against pathogens, including multidrug-resistant bac-
teria, fungi and biofilms, together with demonstrating a strong anti-
inflammatory effect.10-12 It has also been proven to be non-cytotoxic.13 
HOCI increases oxygenation of the wound site to improve healing.14 
Considering these effects, HOCI provides an optimal wound healing 
environment which, when combined with foam dressings, may be a 
non-expensive and effective way of facilitating the healing of wounds 
through secondary intention and reducing scarring. HOCI also reduces 
odour and pain in the wound.15 No resistance against the use of HOCI 
has been reported.15 This makes topical HOCI a particularly attractive 
option for treating wounds that must heal through secondary intention.

HOCI demonstrates significant promise in the management of open 
wounds and is crucial to treat infection, including biofilm, to minimise 
inflammation and control scar formation.14,16

It also plays a significant role in controlling pruritis in the wound.17 The 
management of scars is intimately connected to all stages of wound 
healing. Recent research suggests both hypertrophic scars and keloids 
are influenced by chronic inflammation of the reticular dermis.18 Healing 
through secondary intent may be improved when wound inflammation 
and oedema is reduced, promoting uneventful healing of the wound. 
The reduction in inflammation from as early as possible can be expected 
to result in optimal scarring.19

Conclusion

HOCI can be a cost-effective, indispensable treatment method as 
an antiseptic and anti-inflammatory wound healing agent. As a scar 
management agent, it could play a role in preventing or minimizing 
aberrant scar formation. It could become a valuable adjunct for 
supporting wound healing and scar management.

Conflict of interest
HR is a Director of Trifectiv (Pty) Ltd. BK is a scientific advisor to Trifectiv 
(Pty) Ltd.

Funding source
None.

References
1.	 McCaughan D, Sheard L, Cullum, N, Dumville J, Chetter I. Nurses’ and surgeons’ views 

and experiences of surgical wounds healing by secondary intention: A qualitative 
study. J Clin Nurs. 2020;29(3):2557-71. https://doi.org/10.1111/jocn.15279.

2.	 Lewis R, Whiting P, Te Riet G, O’Meara S, Glanville J. A rapid and systematic review of 
the clinical effectiveness and cost-effectiveness of debriding agents in treating surgical 
wounds healing by secondary intention. Health Technol Assess. 2001;5(14):1-131.

3.	 Salcido R. Healing by intention. Adv Skin Wound Care. 2017;30(6):246-47. https://doi.
org/10.1097/01.ASW.0000516787.46060.b2.

4.	 Sweeney IR, Miraftab M, Collyer G. A critical review of modern and emerging absorbent 
dressings used to treat exuding wounds. Int Wound J. 2012:9(6):601-12. https://doi.
org/10.1111/j.1742-481X.2011.00923.x.

5.	 Chetter I, Arundel C, Bell K, et al. The epidemiology, management and impact of 
surgical wounds healing by secondary intention: a research programme including the 
SWHSI feasibility RCT. NIHR Journals Library. 2020. https://doi.org/10.3310/pgfar08070.

6.	 Vermeulen H, Ubbink DT, Goossens A, et al. Dressings and topical agents for surgical 
wounds healing by secondary intention. Cochrane Database Syst Rev. 2004;2004(2): 
CD003554. https://doi.org/10.1002/14651858.CD003554.pub2.

7.	 Norman G, Dumville JC, Mohapatra DP, Owens GL, Crosbie EJ. Antibiotics and 
antiseptics for surgical wounds healing by secondary intention. Cochrane Database 
Syst Rev. 2016;29;3(3):CD011712. https://doi.org/10.1002/14651858.CD011712.pub2.

8.	 Zhao G, Usui ML, Lippman SI, et al. Biofilms and inflammation in chronic wounds. 
Adv Wound Care (New Rochelle). 2013;2(7):389-99. https://doi.org/10.1089/
wound.2012.0381.

9.	 Rajan V, Murray RZ. The duplicitous nature of inflammation in wound repair. Wound 
Practice and Research. 2008;16(3):122-29.

10.	 https://trifectivplus.com/251120-mrsa-results/; https://trifectivplus.com/mdr-results/. 
Accessed 12 Jan 2022.

11.	 Roos H, Kana, B, Naude L. The use of hypochlorous acid in an infected burn wound - a 
case study. Wound Healing Southern Africa. 2021;14(1):21-24

12.	 Roos H, Kana B. The use of hypochlorous acid in an irradiation ulcer of the lower eyelid 
- a case study. Wound Healing Southern Africa. 2021;14(2):52-54

13.	 Miller MJ. BS EN 14476 – Chemicial disinfectants and antiseptics – quantitative 
suspension test for the evaluation of virucidal activity in the medical area – test 
method and requirements (Phase 2/Step 1). Available from: https://trifectivplus.com/
antiviral-report/. Accessed 6 Jun 2022.

14.	 Gold MH, Andriessen A, Bhatia AC, et al. Topical stabilized hypochlorous acid: The 
future gold standard for wound care and scar management in dermatologic and 
plastic surgery procedures. J Cosmet Dermatol. 2020;19(2):270-77. https://doi.
org/10.1111/jocd.13280.

15.	 Mekkawy MM, Kamal A. A randomized clinical trial: The efficacy of hypochlorous acid 
on septic traumatic wound. Journal of Education and Practice. 2014;5:89-100.

16.	 Biesman B, Cohen JL, Gold MH. Integrating HOCl into wound care: the new paradigm 
for patient management. Pract Dermatol Spec Sect: Clin Insights. 2017;7:1-2.

17.	 Pelgrift RY, Friedman AJ. Topical hypochlorous acid (HOCl) as a potential treatment of 
pruritus. Curr Derm Rep. 2013;2:181-19. https://doi.org/10.1007/s13671-013-0052-z.

18.	 Song R, Bian HN, Lai W, Chen HD, Zhao KS. Normal skin and hypertrophic scar fibroblasts 
differentially regulate collagen and fibronectin expression as well as mitochondrial 
membrane potential in response to basic fibroblast growth factor. Braz J Med Biol Res. 
2011;44(5):402-10. https://doi.org/10.1590/S0100-879X2011000500004.

19.	 Gauglitz GG, Korting HC, Pavicic T, Ruzicka T, Jeschke MG. Hypertrophic scarring and 
keloids: pathomechanisms and current and emerging treatment strategies. Mol Med. 
2011;17(1-2):113-25. https://doi.org/10.2119/molmed.2009.00153.


