Figure 1. The adipovascular unit (AVU): a multicellular
regenerative niche in subcutaneous adipose tissue
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1. HPO AXIS
Hypothalamus—Pituitary-Ovarian axis

Reproductive transitions
Puberty ¢ Pregnancy ¢ Perimenopause / Menopause
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2. PHYSIOLOGICAL ENDOCRINE CONTEXT
Estrogen / Progesterone signaling
‘ (physiological range)
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3A. NORMAL AVU ‘ 3B. REGIONALLY SUSCEPTIBLE AVU
(resilient adipose niche) Depot-specific vulnerability
Balanced cellular and vascular (progenitor state, local estrogen metabolism/
composition and function responsiveness, vascular/stromal susceptibility)

4B. DYSREGULATED REGENERATIVE RESPONSE
4A. CONTROLLED REGENERATIVE RESPONSE

i ) 2 Altered ASPC recruitment & differentiation =~
Appropriate pfogenitopaciivation Endothelial dysfunction ¢ Immune activation
and remodeling ECM remodeling « Stromal dysregulation
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5A. HOMEOSTASIS 5B. RECIPROCAL AVU AMPLIFICATION
Stable tissue architecture Paracrine signaling ¢ EV communication
and function Altered tissue mechanics ¢ Interstitial stress
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6. PATHOLOGICAL TISSUE REMODELING :
Adipocyte expansion (hypertrophy + hyperplasia) 1
ECM remodeling & fibrosis ¢ Microvascular permeability I
Interstitial fluid accumulation / lymphatic stress |
Neuroimmune activation & pain :
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7. LIPEDEMA PHENOTYPE
Regional fat disproportion
Pain / tenderness * Easy bruising ¢ Heaviness / swelling
Nodularity ¢ Impaired function * Reduced quality of life
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8. POTENTIAL REGENERATIVE LOCK-IN (HYPOTHETICAL)
AVU state becomes partly self-maintaining =
—> Persistence and progression despite

withdrawal of the original trigger F i g U re 2




1. Upstream
susceptibility
and triggers

2. Regional AVU 3. Multicellular crosstalk
susceptibility and dysregulation

4. Tissue remodeling

. 6. Course and
and dysfunction 5. Clinical phenotype

outcomes
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l 7. Reciprocal amplification and potential regenerative lock-in (hypothetical) :
o ' Altered tissue conditions feed back to further reinforce AVU dysregulation. S o e i "

Over time, this may lead to a self-sustaining diseased tissue state.

——» Established / supported relationships (selected examples)

- — -» Hypothesized relationships requiring further validation

Alternative Figure



