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CHAPTER 3:
PATHOPHYSIOLOGY OF
ACNE SCARS

Acne Progression 2423 Scar Formation

Progression of Acne Lcsions

Early Lesions: Comedorcs

Acne typically begins with the formation of comedones—non-
inflammatory lesions resultin¢irom the obstruction of hair follicles by

sebum, dead skin cells, and rerutin. These include closed
(whiteheads) and open (blackheads) comedones.

Inflammatory Acne Lesions

As acne progresses, inflammatory 'esions arise due to the
inflammatory response triggered by *iie-nresence of
Propionibacterium acnes within the clegozd follicles. Papules,
pustules, nodules, and cysts manifest es-tne inflammatory process
deepens, leading to redness, swelling, and-issue damage.

Factors Contributing to Scar Formation
Severity and Duration of Inflammation

The severity and persistence of inflammatory lesions significantly
influence the likelihood and severity of scar formation. Prolonged
and severe inflammation leads to greater destruction of collagen and
elastin fibers within the skin, predisposing individuals to scarring.

Type and Depth of Lesions

Deeper and more severe inflammatory lesions, such as nodules and
cysts, increase the risk of scar formation due to their profound



impact on the skin's structural integrity and tissue damage. These
lesions often result in more severe and persistent scars.

Inadequate or Delayed Treatment

Improper management, including picking or squeezing lesions,
delays healing and increases the risk of scar formation. Inadequate
or delayed treatment allows the inflammatory process to persist,
exacerbating tissue damage and scar development.

Types of Acne Scars
Atrophic Scars

Atrophic scars result¢iom the loss of tissue, particularly collagen and
elastin, during the inflamimatory phase of acne. They include three
primary subtypes:

« Ice Pick Scars: Deep; narrow scars resembling puncture
marks.

« Boxcar Scars: Broad, ccoressed scars with defined edges.

« Rolling Scars: Wavy or it1dulating depressions with a less
defined border.

Hypertrophic and Keloid Scars

While less common in acne, hyperircpiiic scars represent an excess
of collagen formation during wound healiiiq. They appear raised but
remain within the boundaries of the origiiial injury. Keloid scars, more
prevalent in certain ethnic groups, extend veyond the initial injury
site, invading adjacent healthy tissue.

Pathophysiology of Scar Formation
Disruption of Collagen and Tissue Remodeling

The inflammatory process in acne lesions disrupts the delicate
balance of collagen production and degradation. Severe
inflammation leads to the destruction of collagen fibers, impairing the
skin's ability to undergo proper tissue remodeling during the healing
phase.

Altered Wound Healing Processes



In individuals prone to scarring, alterations in the wound healing
process exacerbate scar formation. Dysregulation in the deposition
and organization of collagen fibers leads to abnormal scar
development.

Prevention and Management
Early and Appropriate Treatment

Early intervention with appropriate acne management strategies,
including topical treatments, oral medications, and procedures like
laser therapy, helps reduce inflammation, minimizing the risk of scar
formation.

Avoidance of Trauma ‘g _esions

Minimizing trauma to acre-lesions, including picking, squeezing, or
harsh scrubbing, preventc-iurther tissue damage and reduces the
likelihood of scarring.

Conclusion

The progression of acne, frorn thz development of comedones to the
formation of inflammatory lesiong, significantly impacts the risk of
scar formation. The severity ana daration of inflammation, type and
depth of lesions, and inadequate ireatrient influence the likelihood
and severity of scarring. Understandirig the pathophysiology of scar
formation guides preventive measures-and therapeutic interventions
aimed at minimizing the impact of acne on skin health and reducing
the risk of persistent scarring.

Factors Contributing to Scar Formation in Acne
Severity and Duration of Inflammation
Impact on Scar Development

The severity and persistence of inflammatory acne lesions
significantly influence the likelihood and severity of scar formation.
Prolonged and intense inflammation can lead to extensive tissue
damage, disrupting the skin's structural integrity and increasing the
risk of scarring.



Mechanisms of Tissue Damage

Severe inflammation in acne lesions triggers the release of
inflammatory mediators, such as cytokines and chemokines, leading
to the degradation of collagen and elastin fibers within the skin. This
disruption in the extracellular matrix impairs the skin's ability to
regenerate and heal properly, fostering scar development.

Type and Depth of Lesions
Relationship with Scar Severity

The type and depth of acne lesions contribute to the degree of
scarring. Deeper and mnore severe lesions, such as nodules and
cysts, exert a more prefound impact on the dermal layers, causing
greater tissue damage <! increasing the likelihood of persistent and
severe scarring.

Influence on Tissue Remadzling

Deeper lesions can extend.into ihe deeper layers of the skin,
damaging not only the epidermiz but also the dermis. Such lesions
compromise the structural integiity of the skin and its ability to
undergo proper tissue remodeling dxring the healing process,
leading to lasting scars.

Inadequate or Delayed Treatment
Implications for Scar Formation

Inappropriate or delayed management oi 2¢ne lesions contributes to
the risk of scar formation. Delayed treatrneiir-allows the inflammatory
process to persist, increasing tissue damage-~Aaditionally, improper
handling of lesions, such as picking or squeeziry, aggravates
inflammation and impedes natural healing, fostering scar
development.

Tissue Trauma and Scar Worsening

Trauma to acne lesions disrupts the fragile balance of tissue repair,
causing further damage to the skin. It exacerbates inflammation,
disrupts collagen synthesis and organization, and prolongs the
wound healing process, worsening the severity of scars.

Genetic Predisposition
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