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ABSTRACT:

This article presents a ten-year longitudinal analysis of pigment behavior and dermal
response in permanent makeup. Based on systematically documented clinical cases across
brows, lips, eyeliner, and restorative dermopigmentation, the study identifies measurable
retention patterns, structural diffusion risks, and chromatic evolution trajectories. We
demonstrate that proportional fading without architectural distortion is achievable when
implantation depth, layering strategy, and dermal tolerance align. Age-related elasticity loss,
hormonal variability, and subtropical high-humidity climate are analyzed as modifying
variables. The findings establish a practice-based evidence model that shifts permanent
makeup from immediate aesthetic assessment to time-aware biological integration.
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1. Introduction

Permanent makeup has traditionally been evaluated through immediate post-healing
aesthetics rather than long-term structural behavior. This short-term perspective limits
predictability, as pigment integration, dermal remodeling, and environmental exposure unfold
over months and years. We define this gap as Longitudinal Observational Deficit — the
absence of systematic, extended-interval documentation to guide clinical decision-making.

This article addresses that deficit by presenting a ten-year (2016—2026) observational study
of pigment behavior in professional dermopigmentation practice. The objective is not to
introduce a new technique but to establish a structured analytical framework that correlates
implantation variables with measurable retention trajectories at 6, 12, and 24 months.

2. Methodology

The study archive includes procedures performed on brows, lips, eyeliner, and restorative
zones (partial or complete hair loss, scar tissue). Inclusion criteria required complete
baseline assessment, detailed procedural notes, and at least one follow-up beyond early
healing.

Documentation followed a standardized protocol across five stages: pre-procedure dermal
assessment (density, elasticity, vascularity, hydration), procedural parameters (pigment
formulation, needle configuration, estimated depth, pressure modulation, layering strategy),



immediate post-procedure baseline, early healing evaluation (0-30 days), and long-term
follow-up at 6, 12, and 24 months.

All cases were conducted within a subtropical high-humidity region (Florida), providing
consistent environmental context. Outcome evaluation relied on structural indicators:
retention density relative to baseline, chromatic direction (warm/neutral/cool shift), diffusion
beyond original boundaries, stroke visibility, symmetry stability, and client-reported fading.

3. Healing Dynamics and Short-Term Stabilization

The first 30 days represent inflammatory resolution rather than final outcome. Immediate
post-procedure saturation is intensified by tissue disruption and edema. Between days 4 and
10, superficial exfoliation creates a perception of sudden fading — this is surface
normalization, not pigment loss. True stabilization begins after epithelial regeneration at 2-3
weeks.

In brow procedures, early stroke clarity frequently softens due to micro-edema resolution. Lip
procedures show undertone shifts as vascular equilibrium returns. Eyeliner demonstrates
less chromatic fluctuation but greater sensitivity to depth precision. Restorative cases exhibit
slower visible consolidation.

Critical finding: short-term appearance should not trigger immediate correction.
Over-response within the first month risks addressing transient phenomena rather than
structural outcome.

4. Medium- and Long-Term Retention Patterns

At six months, pigment integration reaches a relative equilibrium phase. Brow stroke visibility
reflects the proportionality between implantation depth and dermal density. Lips often show
mild undertone modulation. Eyeliner retains strong structural integrity when depth was
restrained.

At twelve months, dermal remodeling becomes observable. Undertone evolution is more
discernible. Lips may demonstrate differential fading between the vermilion border and
central zone due to mobility and micro-trauma.

At twenty-four months, three primary retention trajectories emerged from the archive:

- Proportional fading without structural distortion — density decreases evenly, architectural
boundaries intact. Correlates with appropriate depth, balanced concentration, and restrained
layering.

- Gradual structural diffusion — soft expansion beyond original boundaries. More frequent in
thin or low-elasticity dermis.

- Chromatic shift with preserved density — undertone evolves (often toward warmth in
high-UV environments) while structural retention remains stable.

Proportional fading represents the most predictable and desirable outcome.



5. Zone-Specific Structural Response
Anatomical zones differ significantly in long-term behavior:

- Brows: Moderate dermal thickness, variable sebaceous activity. Diffusion is rarely abrupt —
manifests as gradual edge softening. Sebaceous profiles show earlier density reduction
without undertone shift.

- Lips: High vascular presence, constant mobility. Undertone evolution is the dominant
pattern. Differential fading between peripheral and central zones is common.

- Eyeliner: Thin connective tissue. Stability depends almost entirely on depth restraint.
Conservative implantation yields proportional fading; excessive passes cause subtle
migration at 12—24 months.

- Restorative zones: Scar tissue or hormonally altered dermis. Requires staged layering with
extended session spacing. Uneven retention in irregular collagen is typical if saturation is
forced in a single session.

Uniform technique does not produce uniform outcomes across zones. Structural context
governs long-term behavior.

6. Age-Related and Hormonal Variables

Dermal density and elasticity decrease with age, but chronological age alone is unreliable.
Observed characteristics (elasticity, hydration, vascular reactivity) are better predictors.

- Younger dermis: Higher early clarity, but potentially faster proportional fading due to
metabolic turnover.

- Mature skin (>45): Reduced elasticity. Over-saturation leads to micro-diffusion at extended
intervals. Conservative depth and staged layering produce proportional fading.

- Hormonal influence (menopause, postpartum, thyroid): Alters stabilization curves — typically
expressed as modified proportional fading or subtle undertone evolution, not dramatic
diffusion.

Predictability increases when implantation strategy aligns with observed dermal
characteristics rather than age category.

7. Climate as a Technical Variable

All cases were performed in a subtropical region with sustained humidity and UV exposure.
Climate does not destabilize pigment directly but modifies dermal response:

- High humidity: Prolongs epithelial normalization, may increase perceived early intensity. In
chronically humid environments, proportional fading is more common than boundary
expansion.

- UV exposure: Contributes to gradual undertone evolution toward warmth in certain pigment
formulations. Structural retention remains intact — the shift is chromatic, not architectural.



Climate acts as an amplifier of existing dermal tendencies rather than a primary destabilizer.
Awareness of environmental context improves predictability without requiring radical
procedural changes.

8. Integrated Stability Framework
Long-term stability emerges from the intersection of four domains:

- Structural: Dermal density, elasticity, collagen integrity.

- Biological: Age, hormonal status, vascular activity.

- Environmental: Humidity, UV exposure, seasonal variation.

- Procedural: Depth control, pressure modulation, layering strategy.

No domain operates in isolation. When procedural decisions disregard structural or
biological context, long-term variability increases. When implantation respects dermal
mechanics within environmental conditions, retention becomes proportionate and
predictable.

Derived stabilizing principles:

- Avoid excessive mechanical repetition during implantation.
- Allow structural recovery between layered sessions.

- Match pigment concentration to dermal density.

- Interpret early healing cautiously before density adjustment.
- Anticipate chromatic evolution in high-UV environments.

9. Conclusion

Permanent makeup cannot be defined by the moment of completion. Its true character
unfolds over years. This ten-year longitudinal study demonstrates that pigment stability,
structural integrity, and chromatic evolution follow repeatable patterns when observed
systematically.

The transition from immediate aesthetic assessment to time-aware biological integration
represents the definitive step toward professional maturity. Proportional fading — not
permanence — is the realistic and desirable outcome. By aligning implantation strategy with
dermal tolerance, environmental context, and longitudinal observation, practitioners can
reduce corrective intervention and achieve reproducible, safety-oriented results.

This framework establishes permanent makeup as a longitudinal discipline, not a static

cosmetic intervention.

Based on the monograph “Practice-Based Evidence in Permanent Makeup: A 10-Year
Longitudinal Study of Pigment Behavior and Dermal Response” by Liudmyla Hryshko.



