
1International Journal of Tissue Repair  2025 https://doi.org/10.63676/zsm44755

The biological imperative of cutaneous 
wounds: tissue repair 
Daniel Kapp,1 MD | Abigail E. Chaffin,2 MD, FACS, CWSP, MAPWCA | Mervin Low,3 MD, MAPWCA | Michael 
Desvigne,4 MD, FACS, CWS, FACCWS | Mark Suski,5 MD FACS | Thomas E Serena,6 MD, FACS, FACHM, 
MAPWCA | Shaun R Carpenter,7 MD, CWSP, DABWMS | Thomas Davenport,8 MD, FACS
1Plastic Surgery and Wound Care, West Palm Beach, FL; 2Professor of Surgery, Chief, Division of Plastic and 
Reconstructive Surgery, Program Director, Tulane University; 3Plastic Surgeon; CEO Newport Wound; 4Board-Certified 
Plastic Surgeon, General Surgeon, Hyperbaric physician, Wound Care Clinician; 5Plastic Surgeon, Thousand Oaks, CA; 
6SerenaGroup Inc., Cambridge, MA; 7Chief Executive Officer; Chief Medical Officer, MedCentris; 8Director of Surgical 
Wound Care, NYU Langone Hospital Long Island, NY, USA
Correspondence: Daniel Kapp (dlkapp@gmail.com)
Received: 30 October 2025 | Accepted: 6 November 2025
Funding: The authors received no funding for this work.

EDITORIAL

This is an open access article under the terms of the Creative Commons  BY-NC-ND license, which enables reusers to copy and distribute the material in any medium or format in unadapted form only, 
for noncommercial purposes only, and only so long as attribution is given to the creator.

© 2025 The Author(s). International Journal of Tissue Repair

Although often used by the lay public to describe cutaneous wound closure, wound healing more accurately refers 
to the goal of maximal restoration of spirit, psyche, physiology, and function following tissue injury. This goal may 
be achieved through either tissue repair or tissue regeneration. Both result in wound closure, but in humans, closure 
occurs almost exclusively via repair: a process characterized by scar formation rather than restoration of native 
architecture.1 True tissue regeneration remains an aspirational goal.

Tissue repair, the predominant mechanism in adult humans, is an efficient yet imperfect process that prioritizes rapid 
closure over anatomical restoration. It proceeds through four overlapping phases. Hemostasis initiates the process 
by arresting bleeding, followed by inflammation to clear debris and pathogens. The proliferative phase then fills the 
wound defect through granulation tissue formation, contraction, and epithelialization. Finally, remodeling organizes 
and strengthens the newly formed tissue as the scar matures.2

The hallmark of tissue repair is scar formation: the deposition of collagen that restores tissue integrity but not 
specialized function.3 This process follows a consistent biological sequence: it may be normal or delayed, but cannot 
be accelerated. Whether a wound heals by primary intention (surgical closure) or secondary intention (spontaneous 
healing), the difference lies primarily in the extent of scarring.

In contrast, tissue regeneration restores both the structure and function of the original tissue. The classic example is 
the Axolotl salamander, which regenerates a fully functional limb or tail rather than forming a scar.4 Humans lack this 
capacity; composite tissues such as limbs and digits do not regenerate (Figure 1). Repair restores continuity, whereas 
regeneration restores identity.

The limitations of human regeneration are evident in healed skin and soft-tissue wounds. While the epidermis reforms, 
deeper dermal appendages, such as eccrine and apocrine glands and hair follicles, are permanently lost and replaced by 
a collagenous matrix.5 Consequently, the repaired tissue achieves only 70–80% of the tensile strength of uninjured skin.6
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In summary, wound healing encompasses both repair and regeneration, yet in humans, it is primarily a reparative 
process. Through scar formation, tissue repair rapidly restores barrier integrity and function, but sacrifices the 
structural and functional fidelity of native tissue. This distinction underscores the biological trade-off between survival 
through repair and the unattained ideal of proper tissue regeneration.

All human cutaneous wounds heal by tissue repair. Whether it be cellular, acellular and matrix-like products (CAMPs), 
negative pressure, oxygen therapies, or technologies yet to be discovered, these adjuncts are intended to aid the 
orderly progression of wounds through the phases of tissue repair. It is through tissue repair that we obtain the goal 
of wound healing: spiritual, psychological, physiological, and functional. One day, through advances in biomedical 
engineering, we hope to achieve the aspirational goal of tissue regeneration.
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FIGURE 1 | The process of tissue repair and tissue regeneration. 


