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for chronic wounds

Debridement

The presence of a biofilm in a wound is know to be detrimental to wound healing1-7 as is the case with 
the presence of necrosis or slough8-12. Thus, the removal of these harmful aspects, debridement, is 
essential for creating a healing wound environment. 

The type of debridement chosen depends on a number of factors, such as suitability to the patient, 
the type of lesion, its anatomical location, the extent of debridement required, and equipment, 
techniques, and clinical expertise available in a given setting.

A number of materials and techniques is available for debriding lesions and they may be combined 
within one patient or used sequentially. The most common and important ones are listed below.

• Surgical debridement is used in many different types of lesions and includes a wide array of 
materials and devices, from curettes and scalpels to highly specialized knives such as the Humby 
knife, the  Weck dermatome and the  cautery knife, which are used for large-area debridement 
such as excision of full thickness burns13-16. Surgical, excisional debridement is quick and safe 
when done by a surgical but, indeed, requires a high level of expertise17. It is also relatively 
expensive because it typically has to be done in an OR setting. Depending on the technique and 
size of the excision, blood loss may be significant as well18. 

• Hydrosurgery uses high a thin, high-powered jet of saline combined with a venturi system 
to avoid aerosol formation, and is used in many different types of lesions19-21. It is precise and 
relatively quick21 but a certain level of expertise is required and the equipment is relatively 
expensive. 

• Non-contact  low frequency ultrasound is another way to disrupt biofilm and necrosis. It can be 
used in many indications although, in practice, its primary use is in skin ulcers22 23. It requires a 
certain level of expertise and is relatively expensive but quick. 

• In the USA, two types of enzymes are used for debridement. Collagenase is used by some 
for the debridement of superficial partial thickness burns24-26 but its use in skin ulcers is more 
common27-29. The compound is not very expensive and easy to use but debridement is slow 
with variable results30 while certain topical side effects have been described29 31. Bromelain, an 
enzyme derived from pineapples, is approved in Europe as an alternative for surgical excision in 
deep burns32-34. It has been used with favorable results. The procedures have to be done in the 
OR, a learning curve exists and the procedure causes pain for up to 24 hours32 35 36.

• Biosurgical procedure uses a specific type of maggots. This method is very precise (since the 
animals only remove dead tissue) and relatively cheap and fast. Frequently, the patient has to 
overcome a psychological barrier, however 37-40.

• Negative pressure wound therapy (NPWT) uses suction to remove unwanted tissue and debris 
from a lesion. A tight seal is created around the lesion and an external suction device is connected 
to the seal via a valve. Is it successfully used for both trauma and ulcers with the most extensive 
clinical documentation for diabetic foot ulcers 41-43 and venous leg ulcers44-46. 
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Although a wide range of NPWT devices exist, equipment is relatively expensive, and the seal 
may fail relatively frequently on certain anatomical locations. 

• Surfactants, organic compounds that contain a hydrophobic and a hydrophilic region arrange 
themselves in spherical aggregates (micelles) when in an aqueous system. Micelles trap fragments 
of loose tissue and flushing the wound will remove the tissues within the micelles47-49. Surfactants 
are easy to use, relatively inexpensive but they take a long time for a wound to be cleaned.

• Wet-to-dry debridement uses moist gauze that, when dried out, sticks to the tissues in the wound: 
upon removal of the gauze the tissue is removed as well. This is one of the oldest techniques for 
debridement and it is easy and cheap. The major drawback is the that the technique is unspecific50 

51: necrosis but also viable tissue may be removed and removal of the dressing per se is typically 
painful52. These side effects make for the use of the wet-to-dry technique to be considered sub-
standard practice53

• Autolytic debridement relies on the bodily systems for cleaning up a wound54. The efficacy of 
this method depends on the wound environment and, thus, is improved by using dressing that 
create a moist environment, which is shown to allow for better survivability and mobility of cells 
such as neutrophils and macrophages55-58. Autolytic debridement is easily promoted by using the 
appropriate dressings but the dressings themselves may be relatively expensive and autolysis 
is slow.

DEBRICHEM debrides in a way that is different from the materials and techniques mentioned above. 
DEBRICHEM is an active gel containing an acidic species with a  potent hygroscopic action59 which, 
when in contact with microorganisms and necrosis, leads to swift desiccation and carbonization of  
the proteins in bacteria, yeasts, and viruses, as well as of necrosis and the extracellular matrix of 
biofilms. The resulting dead materials rapidly slough off, thus removing elements from the wound 
surface that are detrimental to wound healing and allowing the development of granulation tissue 
and subsequent reepithelialization.



Diagnostics and therapy 
for chronic wounds

References

1. Schierle CF, De la Garza M, Mustoe TA, et al. Staphylococcal biofilms impair wound healing   
 by delaying reepithelialization in a murine cutaneous wound model. Wound Repair Regen  
 2009;17(3):354-9. doi: 10.1111/j.1524-475X.2009.00489.x [published Online First: 2009/08/08]
2. Seth AK, Geringer MR, Gurjala AN, et al. Treatment of Pseudomonas aeruginosa biofilm-infected  
 wounds with clinical wound care strategies: a quantitative study using an in vivo rabbit ear  
 model. Plast Reconstr Surg 2012;129(2):262e-74e. doi: 10.1097/PRS.0b013e31823aeb3b
3. Clinton A, Carter T. Chronic Wound Biofilms: Pathogenesis and Potential Therapies. Lab Med   
 2015;46(4):277-84. doi: 10.1309/LMBNSWKUI4JPN7SO
4. Percival SL, Hill KE, Williams DW, et al. A review of the scientific evidence for biofilms in wounds.  
 Wound Repair Regen 2012;20(5):647-57. doi: 10.1111/j.1524-475X.2012.00836.x [published   
 Online First: 2012/09/19]
5. Rajpaul K. Biofilm in wound care. Br J Community Nurs 2015;Suppl Wound Care:S6, S8, S10-1. doi:  
 10.12968/bjcn.2015.20.Sup3.S6 [published Online First: 2015/03/12]
6. Schultz G, Bjarnsholt T, James GA, et al. Consensus guidelines for the identification and   
 treatment of biofilms in chronic nonhealing wounds. Wound Repair Regen 2017;25(5):744-57.  
 doi: 10.1111/wrr.12590
7. Wolcott RD, Rhoads DD, Dowd SE. Biofilms and chronic wound inflammation. J Wound Care   
 2008;17(8):333-41. doi: 10.12968/jowc.2008.17.8.30796 [published Online First: 2008/08/30]
8. Ayello EA, Cuddigan JE. Conquer chronic wounds with wound bed preparation. Nurse Pract   
 2004;29(3):8-25; quiz 26-7. doi: 10.1097/00006205-200403000-00002 [published Online  
 First: 2004/03/17]
9. Gethin G, Cowman S, Kolbach DN. Debridement for venous leg ulcers. Cochrane Database Syst  
 Rev 2015(9):CD008599. doi: 10.1002/14651858.CD008599.pub2 [published Online First:   
 2015/09/15]
10. Manna B, Morrison CA. Wound Debridement. StatPearls. Treasure Island (FL)2020.
11. Mosti G. Wound care in venous ulcers. Phlebology 2013;28 Suppl 1:79-85. doi:     
 10.1177/0268355513477015 [published Online First: 2013/03/27]
12. Turns M. Diabetic foot ulcer management: the podiatrist’s perspective. Br J Community Nurs   
         2013;Suppl:S14, S16-9. doi: 10.12968/bjcn.2013.18.sup12.s14 [published Online First: 2014/05/07]
13. Evans AJ. Use of the humby knife in the excision of burns. Br Med J 1952;2(4791):979. doi:   
 10.1136/bmj.2.4791.979 [published Online First: 1952/11/01]
14. Wilder D, Rennekampff HO. [Debridement of burn wounds: rationale and options]. Handchir   
 Mikrochir Plast Chir 2007;39(5):302-7. doi: 10.1055/s-2007-989227 [published Online First:  
 2007/11/07]
15. Hunt JL, Sato R, Baxter CR. Early tangential excision and immediate mesh autografting of   
 deep dermal hand burns. Ann Surg 1979;189(2):147-51. doi: 10.1097/00000658-197902000- 
 00004 [published Online First: 1979/02/01]
16. Mitsukawa N, Satoh K, Hosaka Y. Hemostasis by means of a cautery knife equipped with an   
 air spray for burns over a large area. Burns 2006;32(6):695-7. doi: 10.1016/j.    
 burns.2006.01.005 [published Online First: 2006/07/14]
17. Steed DL. Debridement. Am J Surg 2004;187(5A):71S-74S. doi: 10.1016/S0002-9610(03)00307-6  
 [published Online First: 2004/05/19]
18. Housinger TA, Lang D, Warden GD. A prospective study of blood loss with excisional therapy in  
 pediatric burn patients. J Trauma 1993;34(2):262-3.



Diagnostics and therapy 
for chronic wounds

19. Ferrer-Sola M, Sureda-Vidal H, Altimiras-Roset J, et al. Hydrosurgery as a safe and efficient   
 debridement method in a clinical wound unit. J Wound Care 2017;26(10):593-99. doi:   
 10.12968/jowc.2017.26.10.593 [published Online First: 2017/10/05]
20. Hong CC, Nather A, Lee JK, et al. Hydrosurgery is Effective for Debridement of Diabetic Foot  
 Wounds. Ann Acad Med Singap 2014;43(8):395-9. [published Online First: 2014/09/24]
21. Madhok BM, Vowden K, Vowden P. New techniques for wound debridement. Int Wound J   
 2013;10(3):247-51. doi: 10.1111/iwj.12045 [published Online First: 2013/02/20]
22. Ennis WJ, Foremann P, Mozen N, et al. Ultrasound therapy for recalcitrant diabetic foot ulcers:  
 results of a randomized, double-blind, controlled, multicenter study. Ostomy Wound Manage  
 2005;51(8):24-39. [published Online First: 2005/10/20]
23. Maher SF, Halverson J, Misiewicz R, et al. Low-frequency ultrasound for patients with lower   
 leg ulcers due to chronic venous insufficiency: a report of two cases. Ostomy Wound   
 Manage 2014;60(2):52-61. [published Online First: 2014/02/12]
24. Hansbrough JF, Achauer B, Dawson J, et al. Wound healing in partial-thickness burn wounds  
 treated with collagenase ointment versus silver sulfadiazine cream. J Burn Care Rehabil   
 1995;16(3 Pt 1):241-7.
25. Ozcan C, Ergun O, Celik A, et al. Enzymatic debridement of burn wound with collagenase in   
 children with partial-thickness burns. Burns 2002;28(8):791-4.
26. Patry J, Blanchette V. Enzymatic debridement with collagenase in wounds and ulcers: a   
 systematic review and meta-analysis. Int Wound J 2017;14(6):1055-65. doi: 10.1111/iwj.12760  
 [published Online First: 2017/04/26]
27. Lee LK, Ambrus JL. Collagenase therapy for decubitus ulcers. Geriatrics 1975;30(5):91-3, 97-8.  
 [published Online First: 1975/05/01]
28. Milne CT, Ciccarelli A, Lassy M. A comparison of collagenase to hydrogel dressings in   
 maintenance debridement and wound closure. Wounds 2012;24(11):317-22. [published Online  
 First: 2012/11/01]
29. Onesti MG, Fioramonti P, Fino P, et al. Effect of enzymatic debridement with two different   
 collagenases versus mechanical debridement on chronic hard-to-heal wounds. Int Wound J  
 2016;13(6):1111-15. doi: 10.1111/iwj.12421 [published Online First: 2015/02/05]
30. Klasen HJ. A review on the nonoperative removal of necrotic tissue from burn wounds. Burns  
 2000;26(3):207-22.
31. Mosher BA, Cuddigan J, Thomas DR, et al. Outcomes of 4 methods of debridement using   
 a decision analysis methodology. Adv Wound Care 1999;12(2):81-8. [published Online First:  
 1999/05/18]
32. Rosenberg L, Lapid O, Bogdanov-Berezovsky A, et al. Safety and efficacy of a proteolytic   
 enzyme for enzymatic burn debridement: a preliminary report. Burns 2004;30(8):843-50.
33. Rosenberg L, Shoham Y, Krieger Y, et al. Minimally invasive burn care: a review of seven   
 clinical studies of rapid and selective debridement using a bromelain-based debriding   
 enzyme (Nexobrid(R)). Ann Burns Fire Disasters 2015;28(4):264-74. [published Online First:  
 2016/10/26]
34. Schulz A, Shoham Y, Rosenberg L, et al. Enzymatic Versus Traditional Surgical Debridement of  
 Severely Burned Hands: A Comparison of Selectivity, Efficacy, Healing Time, and Three-  
 Month Scar Quality. J Burn Care Res 2017;38(4):e745-e55. doi: 10.1097/    
 BCR.0000000000000478 [published Online First: 2017/06/24]
35. Taussig SJ, Batkin S. Bromelain, the enzyme complex of pineapple (Ananas comosus) and its  
 clinical application. An update. J Ethnopharmacol 1988;22(2):191-203.



Diagnostics and therapy 
for chronic wounds

36. Taussig SJ, Yokoyama MM, Chinen A, et al. Bromelain: a proteolytic enzyme and its clinical   
 application. A review. Hiroshima J Med Sci 1975;24(2-3):185-93.
37. Mohd Zubir MZ, Holloway S, Mohd Noor N. Maggot Therapy in Wound Healing: A Systematic  
 Review. Int J Environ Res Public Health 2020;17(17) doi: 10.3390/ijerph17176103 [published  
 Online First: 2020/08/23]
38. Munro S, Hadid A, Rahmani MJH. Maggots in the management of ulcer care. BMJ Case Rep   
 2017;2017 doi: 10.1136/bcr-2017-220462 [published Online First: 2017/05/28]
39. Webb R. For centuries in wound healing. J Wound Care 2017;26(3):77. doi: 10.12968/   
 jowc.2017.26.3.77 [published Online First: 2017/03/10]
40. Falch BM, de Weerd L, Sundsfjord A. [Maggot therapy in wound management]. Tidsskr Nor   
 Laegeforen 2009;129(18):1864-7. doi: 10.4045/tidsskr.08.0656 [published Online First:   
 2009/10/22]
41. Alavi A, Sibbald RG, Mayer D, et al. Diabetic foot ulcers: Part II. Management. J Am Acad   
 Dermatol 2014;70(1):21 e1-24; quiz 45-6. doi: 10.1016/j.jaad.2013.07.048 [published Online   
 First: 2013/12/21]
42. Andros G, Armstrong DG, Attinger CE, et al. Consensus statement on negative pressure wound  
 therapy (V.A.C. Therapy) for the management of diabetic foot wounds. Ostomy Wound   
 Manage 2006;Suppl:1-32. [published Online First: 2006/09/30]
43. Blume PA, Walters J, Payne W, et al. Comparison of negative pressure wound therapy using   
 vacuum-assisted closure with advanced moist wound therapy in the treatment of diabetic  
 foot ulcers: a multicenter randomized controlled trial. Diabetes Care 2008;31(4):631-6. doi:  
 10.2337/dc07-2196 [published Online First: 2007/12/29]
44. Karavan M, Olerud J, Bouldin E, et al. Evidence-based chronic ulcer care and lower limb   
 outcomes among Pacific Northwest veterans. Wound Repair Regen 2015;23(5):745-52. doi:  
 10.1111/wrr.12341 [published Online First: 2015/07/15]
45. Richmond NA, Maderal AD, Vivas AC. Evidence-based management of common chronic lower  
 extremity ulcers. Dermatol Ther 2013;26(3):187-96. doi: 10.1111/dth.12051 [published Online  
 First: 2013/06/08]
46. Ross RE, Aflaki P, Gendics C, et al. Complex lower extremity wounds treated with skin   
 grafts and NPWT: a retrospective review. J Wound Care 2011;20(10):490, 92-5. doi: 10.12968/ 
 jowc.2011.20.10.490 [published Online First: 2011/11/10]
47. Pittinger TP, Curran D, Hermans MH. The treatment of paediatric burns with concentrated   
 surfactant gel technology: a case series. J Wound Care 2020;29(Sup6):S12-S17. doi:   
 10.12968/jowc.2020.29.Sup6.S12 [published Online First: 2020/06/13]
48. Powers JG, Higham C, Broussard K, et al. Wound healing and treating wounds: Chronic   
 wound care and management. J Am Acad Dermatol 2016;74(4):607-25; quiz 25-6. doi:   
 10.1016/j.jaad.2015.08.070 [published Online First: 2016/03/17]
49. Woo K, Hill R, LeBlanc K, et al. Effect of a surfactant-based gel on patient quality of life. J Wound  
 Care 2018;27(10):664-78. doi: 10.12968/jowc.2018.27.10.664 [published Online    
 First: 2018/10/18]
50. Halim AS, Khoo TL, Saad AZ. Wound bed preparation from a clinical perspective. Indian J Plast  
 Surg 2012;45(2):193-202. doi: 10.4103/0970-0358.101277 [published Online First: 2012/11/2
51. Kammerlander G, Andriessen A, Asmussen P, et al. Role of the wet-to-dry phase of cleansing in  
 preparing the chronic wound bed for dressing application. J Wound Care 2005;14(8):349-52.  
 doi: 10.12968/jowc.2005.14.8.26824 [published Online First: 2005/09/24]



Diagnostics and therapy 
for chronic wounds

52. Cowan LJ, Stechmiller J. Prevalence of wet-to-dry dressings in wound care. Adv Skin Wound  
 Care 2009;22(12):567-73. doi: 10.1097/01.ASW.0000363469.25740.74 [published Online First:  
 2009/11/26]
53. Wodash AJ. Wet-to-Dry Dressings Do Not Provide Moist Wound Healing. J Am Coll Clin Wound  
 Spec 2012;4(3):63-6. doi: 10.1016/j.jccw.2013.08.001 [published Online First: 2012/09/01]
54. Mancini S, Cuomo R, Poggialini M, et al. Autolytic debridement and management of bacterial  
 load with an occlusive hydroactive deressing impregnated with polyhexamethylene   
 biguanide. Acta Biomed 2018;88(4):409-13. doi: 10.23750/abm.v88i4.5802 [published Online  
 First: 2018/01/20]
55. Hermans MH. HydroColloid dressing (Duoderm) for the treatment of superficial and    
 deep partial thickness burns. Scand J Plast Reconstr Surg Hand Surg 1987;21(3):283-5. doi:  
 10.3109/02844318709086461 [published Online First: 1987/01/01]
56. Hermans MH. Hydrocolloid dressing versus tulle gauze in the treatment of abrasions in cyclists.  
 Int J Sports Med 1991;12(6):581-4. doi: 10.1055/s-2007-1024738 [published Online First:   
 1991/12/01]
57. McFarland A, Smith F. Wound debridement: a clinical update. Nurs Stand 2014;28(52):51-8. doi:  
 10.7748/ns.28.52.51.e9171 [published Online First: 2014/08/28]
58. Reyzelman AM, Vartivarian M. Evidence of Intensive Autolytic Debridement With a Self-Adaptive  
 Wound Dressing. Wounds 2015;27(8):229-35. [published Online First: 2015/08/19]
59. Compositions for removing necrotic or infected tissues from body lesions and from oral cavity.  
 Patent Cooperation Treaty;Nr. PCT/IB2019/051146:Patent Pending.


