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Narrow-Band UVB



NB-UVBAA

• MOA:

• Increased transcription of growth factors via 

Photobiomodulation 

• Effect on cellular metabolism (i.e. mitochondria)

• Anti-inflammatory

• Adverse Effects:

• Rare mild dry skin, irritation, scalp tenderness, 

paresthesia, urticaria

• Skin Cancer risk?
• Very low/none

LPP



NB-UVBAA

• Taieb et al. RCT on 60 patients with 
scalp AA randomized into four groups: 
(1) topical calcipotriol, (2) NB-UVB, (3) 
both and (4) placebo. 

• N=60

• NB-UVB 2x/wk for 3 months
• UVB lamp (TL01) of Waldman-type F 85/100W-

01 (Waldman, Villingen- Schwenningen, 
Germany) 

• UVB lamp (TL01) of Waldman-type F 
85/100W-01 (Waldman, Villingen- 
Schwenningen, Germany)

• Significant improvement in SALT 
scores after NB-UVB

• Combination of calcipotriol and NB-
UVB is not superior to each line of 
treatment alone



NB-UVBLPP

• Prospective pilot study of NB-UVB 
monotherapy for LPP

• Inclusion Criteria:
• Age >= 18 yrs (mean 56.3 +/- 11.0)

• Bx-proven LPP

• Baseline LPPAI score >2.0

• N = 16 (13 F, 3 M)

• Target area w/ greatest degree of clinical 
inflammation tattooed

• NB-UVB fiber-optic brush (300-320 nm) – 
Levia LiteBrush (Daavlin Company) – 
3x/wk for 6 months

• Statistically significant reduction in scalp 
inflammation

• 56.3% reported improvement in scalp 
pruritus

• Mild, transient scalp redness post-Tx



Superficial Cryotherapy



Superficial CryotherapyAA

• Hypothesized MOA:
• Immunomodulation

• Reactive vasodilation after the immediate initial 
vasoconstrictive response and improve 
microcirculation in hair follicles leading to 
increased hair growth

• Effect of cryotherapy for the treatment of AA first 
examined in 1991- 97% of patients with mild AA 
demonstrated a therapeutic response 

• Numerous studies reporting 55-80% hair 
regrowth

• Success in recalcitrant AA

• Some studies compared to ILK and saw 
comparable results

• Pros: cheap, can be easily implemented

• Cons: no payor coverage for CPT code



Low Leve Light Therapy (LLLT)



LLLT (red and near-IR 

600-1070nm)
AA

• Hypothesized MOA:
• Increased transcription of growth factors via 

Photobiomodulation 

• Effect on cellular metabolism (i.e. mitochondria)

• Anti-inflammatory

• Adverse Effects:
• Rare mild dry skin, irritation, scalp tenderness, 

paresthesia, urticaria

• AGA:
• Has FDA approval*

• Double-Blind, Sham-controlled, randomized trials 
performed

• AA:
• Case reports & series

• LPP: 
• Case reports & Series

AGA LPP



LLLT (red and near-IR 

600-1070nm)
AGA



LLLT (red and near-IR 

600-1070nm)
AA

• N =16 pts

• Recalcitrant AA of scalp, eyebrow, 

mustache

• Low-level invisible pulsed infrared diode 

laser (904 nm) wavelength, with a peak 

power of 150 W.

• N = 4 pts

• Prior treatments with ILK

• LLLT yarn (Lumiton) 200-700nm



LLLT (red and near-IR 

600-1070nm)
LPP



LLLT (red and near-IR 

600-1070nm)
LPP

• N = 16 Females

• FFA w/ eyebrow loss duration 3-10 years

• LED matrix illuminator Red Beam pro+, Model APRO 

(MEDlight GmbH, Herford, Germany).

• Tx 1x/week for 10 weeks



Excimer Laser (308nm)



Excimer Laser 308 nm AA

• Hypothesized MOA:

• T-cell modulation

• Adverse Effects:

• Rare mild dry skin, irritation, scalp tenderness, 

paresthesia, urticaria

• AA:

• Controlled trials

• LPP: 

• Case reports & Series

LPP



Excimer Laser 308 nm AA

• 2020 meta-analysis

• Controlled trials (with controlled group) and all prospective studies 



Excimer Laser 308 nm AA

• Weekly excimer vs monthly IL 

corticosteroid injections

• Hair regrowth initially slower with excimer 

treatment but one month follow-up 

showed equal hair regrowth 



Excimer Laser 308 nm 

• N = 13, split-scalp

• Adult patients with biopsy-proven, active LPP 

unresponsive to conventional therapies like 

topical corticosteroids

• XTRAC UV-B light with 30-nanosecond pulses at 

a repetition rate of 250 Hz produced by xenon 

chloride at a wavelength of 308 nm

• Significantly reduced inflammatory activity in 

expressed by decreased erythema, pain, 

pruritus, and hyperkeratosis.

• Compared with topical therapies that require 

daily application, a twice-weekly laser regimen 

showed a greater rate of treatment compliance.

LPP



Fractional Laser



Fractional Laser 

• MoA: activates Lgr5+ HFSCs and 

upregulating the Wnt/β-catenin 

pathway

AGA



Fractional Laser 

• MoA: activates Lgr5+ HFSCs and 

upregulating the Wnt/β-catenin 

pathway

• One study showed superiority of 

topical minoxidil 5% solution QD

AGA



Fractional Laser AGA



Fractional Laser AA

• MoA: induction of T cell apoptosis, 
arresting hair follicles in telogen 
stage and promoting anagen stage 
and denovo neogenesis of hair 
follicles from non-hair follicle stem 
cells 

• One patch was treated by FCO2 laser 
every 2 weeks for 3 to 6 sessions, 
while the other treated with 
intradermal injection of 
Triamcinolone Acetonide monthly for 
three sessions maximally.

• There was a highly significant 
improvement with FCO2 laser rather 
than ILCs 3 months after last session 



Fractional Laser 

• MoA: non-ablative fractional laser 

to target dermis instead of 

epidermis

LPP



Platelet-Rich Plasma (PRP)



PRPAA

• Hypothesized MOA:

• Pro-stimulatory growth factors (i.e. bFGF, PDGF, 

VEGF, EGF, TGF-beta, IGF-1)

• Activated vs non-activated PRP

• Adverse Effects:

• Rare mild irritation, scalp tenderness, 

paresthesia, urticaria

• Rare koebnerization of LPP (Dr. Issa’s 

experience)

LPPAGA

https://www.youtube.com/shorts/AGwa8nfRmF4



PRP AA

• PRP may be anti-inflammatory 

through TGF-beta 

(immunomodulatory) and 

suppression of MCP-1 (chemokine 

for lymphocytes)

• No standardized protocol

• RCTs:

• Taieb et al (2017) – PRP (3 sessions 

q4 wks) superior to placebo and 

minoxidil 5%



PRP

• 2024 PRISMA study on PRP for scarring 

alopecia

• 11 studies found (case reports); LPP – 7 

studies

• Some cases showed improvement in 

perifollicular inflammation and hair 

shedding

• Some experienced increased shedding and 

inflammation*

• Personally experienced by Dr. Issa

LPP



PRP

• 2024 PRISMA study on PRP for scarring 

alopecia

• 11 studies found (case reports); LPP – 7 

studies

• Some cases showed improvement in 

perifollicular inflammation and hair 

shedding

• Some experienced increased shedding and 

inflammation*

• Personally experienced by Dr. Issa

PRP should NOT be 

considered as 1st-line 

tx at this time

LPP



Microneedling



Microneedling 

• Hypothesized MOA:

• Microtrauma to stimulate wound healing

• Triggers increased blood flow (help overcome 

microvascular insufficiency) and growth factors 

(similar to PRP)

• One study showed combination with PRP is 

synergistic but less pronounced difference with 

greater Norwood grade*

• Another split-scalp study showed no statistical 

difference

AGA



Botulinum Toxin



Botulinum Toxin A

• Hypothesized MOA

• Relaxation of scalp muscles  reduced 

tension  increased circulation & 

oxygenation  increased DHT outflow

• Direct effect on TGF-beta-induced 

perifollicular fibrosis?

• Direct effect on inhibitor of DPC 

apoptosis?

• Adverse Events:

• Pain, headache, dizziness, itchiness

AGA

Suppression of DHT-

induced expression of 

TGF-B1 in DPCs



Botulinum Toxin A

• General injection technique:

• Dilute BTX-A 100 U in 2 mL of 0.9% saline 

(5U/0.1 mL)

• Clean scalp with with 70% ethyl alcohol

• 20 injection sites spaced 2-3cm apart

• 5U per injection site

• Intradermal vs intramuscular?

• Every 3 months, 3-4 times?

AGA



Botulinum Toxin A

• Conflicting evidence by Melo et al. 
(2024) in first randomized, triple-
blind, placebo-controlled trial

• N = 13 males

• intraMUSCULAR injections in frontal 
area

• intraDERMAL injections in vertex (near 
aponeurotic galea, lack of 
musculature)

• Tx at weeks 0 & 12, 50 IU BTX vs saline 
(split-scalp)

• 25 IU injected into two 1 cm2 scalp areas, 
which differs from previous studies with 
injections of 30-150 IU distributed across 
either half or the entire scalp

• Evaluation at week 24

• BTX did NOT improve hair growth

AGA



Autologous Celleular Micrografts



• Hypothesized MOA:
• Mature hair follicle mesenchymal stem cells (HF-

MSCs) located in hair bulge are multipotent cells 
with key role in HF regeneration and other scalp 
skin structures

• Self-regenerate b/w telogen and anagen phases

• Can migrate down hair matrix to become 
progenitor cells ultimately forming internal hair 
follicles and hair stem

• Helps to overcome DHT-driven process that 
suppress dermal papilla cells (DPCs) 

• 2-2.5 mm punch biopsies to harvest follicles from 
pre-mastoid occipital hairline

• Obtain progenitor cell-rich micrograft (NOT stem 
cell)

• Adverse Effects:
• Low risk of redness, swelling, tenderness, infection, 

discomfort, scarring at the injection site

AGA Autologous Cellular Micrografts



• Less adipose, thickened DPC, 

more regular/structured collagen

• Increased cell proliferation

AGA Autologous Cellular Micrografts



Autologous Cellular Micrografts

• N=140 (113 females, 27 males)

• ACM monotherapy x1 session

• Improvement across all scalp regions w.r.t. 

hair density, shaft thickness, etc.)

AGA



Emerging Procedural Therapies



Hyperoxygenation Therapy



Hyperoxygenation Therapy

• Hypothesized MOA

• Microvascular insufficiency to regions of the 
scalp that lose hair in male pattern baldness  
less transcutaneous Po2

• Example in facelift surgery w/ hair loss due 
to transient ischemia

• Normobaric oxygenation (NBO) or hyperbaric 
oxygenation may help reverse ischemic damage

• Hyperbaric (increased pressure) to compact 
size of O2 gas molecules for more efficient 
diffusion to target tissue

• Increase hair fiber growth in anagen

• Shown to delay anagen  catagen 
transition in C57BL/6JJcl mouse model

• Adverse Events

• Hyperbaric oxygenation may lead to oxygen 
toxicity if >2 hrs

AGA



Hyperoxygenation Therapy

• Randomized trial of HBOT + FUE vs 

FUE transplantation monotherapy

• Lower post-op shedding, folliculitis 

and itching in HBOT group

• HBOT as possible adjuvant for 

transplant

AGA



Hydradermabrasion



Hydradermabrasion

• Hypothesized MOA

• Increased vascular microcirculation

• Reduce inflammation (i.e. seborrhea)

• Clinical trials currently underway

AGA



Bio-Printing



Bioprinting

• Large-scale printing of epithelial and 

mesenchymal cells appropriately 

oriented with a guide in microgel that can 

be transplanted

• Bioengineered HFGs are potential tissue 

grafts for hair regenerative medicine 

because they can replicate interactions 

and hair follicle morphogenesis after 

transplantation. 

AGA



Extracorporeal Shock Wave 

Therapy



Extracorporeal Shock Wave Therapy

• Study Design: Prospective, noncontrolled (20 
women, 8 sessions over 4 weeks)

• Key Results:

Total Hair Count: 8.9% increase (p < 0.00001)
Cumulative Hair Thickness: 8.0% increase
Patient Feedback: 85% reported improved hair 
volume

• Mechanism

Mechanotransduction of acoustic waves 
stimulates neoangiogenesis and growth factor 
release (e.g., VEGF)

• Limitations

Nonrandomized, no true control group

• Conclusion

ESWT shows significant improvements in hair 
density and quality for FPHL.

AGA



Extracorporeal Shock Wave TherapyAGA

ESWT had precedence in 

dermatology for improving 

burn scar 

appearance/contractures and 

reducing pain



Extracorporeal Shock Wave TherapyAGA

ESWT had precedence in 

dermatology for improving 

chronic non-healing wounds



Pulsed Electromagnetic Field 

(PEMF)



Pulsed Electromagnetic Field (PEMF)AGA

• Electromagnetic field is non-toxic

• Enhances the activation and proliferation of 
dermal papilla cells in the human hair follicle

• Upregulation of Wnt3a/beta-catenin signaling**

• During chemotherapy, patients exposed to 
electric stimulation manifest effective hair 
retention, and overcome chemotherapy-
induced hair loss

• 50 Hz electromagnetic field leads to an increase 
in hair length in hair follicle cycling models

Upregulation of Wnt3α/β-catenin pathway in human DPCs

EMFs induce HF growth in 
depilated C57BL/6 mice



Pulsed Electromagnetic Field (PEMF)AGA

• Study Design: Prospective, double-blind, placebo-
controlled sham device (80 adults, 24 weeks)

• Treatment Group: PBMT + PEMF device (laser 
diodes emitting wavelengths of 660 nm (80 mW), 
808 nm (50 mW) and PEMF at electromagnetic 
frequencies of 76.6 Hz and 60 Hz)

• Frequency: every week for the first 12 weeks, 
every other week for the next 8 weeks, and just 
one visit at 4 weeks after the last treatment

• Key Results:

Hair Density: significantly greater increase with 
treatment device vs sham device (p < 0.00001)
No Serious Adverse Reactions

• Limitations

Not PEMF monotherapy (PBMT included)



Conceptualizing Growing Hair

Regeneration Reduce DHT
Reduce 

Inflammation

Target Scarring/ 

Collagen Remodeling

• Minoxidil

• Growth Factors 

• Stem Cells

• Oxygenation

• Vitamins*

• 5-AR inhibitors

• Reduce 
microvascular 
insufficiency 
• Botulinum toxin 

(alleviate 
pressure from 
frontalis muscle)

• Retinoids

• Growth Factors

• Stem Cells

• Light/laser 
therapies

• Botulinum toxin

• Anti-inflammatory 
medications (i.e. 
steroids, TCIs, JAK 
inhibitors, HCQ, 
PDE4i, MMF, etc.)

• Growth Factors

• Stem Cells

• Light/laser therapies

AGA/CIA

AA

LPP/FFA/CCCA



drnaiemissa@gmail.com

THANK YOU!
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