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ABSTRACT 

Background: Long-term success in Follicular Unit Extraction (FUE) and micrografting protocols demands a delicate 
equilibrium between recipient site density demands and donor area anatomical limits. Overharvesting leads to 
permanent localized thinning, scarring, and compromises secondary revision interventions. 

Objective: This large-scale retrospective study evaluates donor zone extraction safety and multi-session planning 
strategies in follicular unit extraction, using a structured framework for estimating donor capacity and establishing safe 
high-volume extraction limits. The objective is to determine definitive safety thresholds for single-session extractions 
and multi-session planning across a range of native hair densities. 

Methods: Retrospective algorithmic analyses were performed on structured clinical data profiles from 300 male 
subjects with advanced androgenetic alopecia (Norwood Grades III–VI) treated at Vera Clinic. Subjects were stratified 
into three distinct cohorts of 100 based on their native occipital and temporal donor follicular unit (FU) densities. 

Results: Application of the Vera Clinic Academy's assessment framework successfully managed macro-extraction rates 
within a strict safety envelope of 21.2% to 31.3% of the total donor pool. Cohorts B (intermediate) and C (high density) 
demonstrated numerically higher hair follicle yields (graft survival rate >96.4%) and favorable donor site recovery, 
opening a safe clinical window for secondary revision surgeries at 12–18 months. Cohort A (low density) effectively 
achieved coverage goals through strategic integration of Body Hair Transplantation (BHT). No instances of donor 
depletion or permanent thinning were observed within the studied cohort. 

 
1.​Introduction 

In modern hair restoration for men, the follicular unit graft is treated as a finite, non-renewable autologous resource. 
The overarching challenge in trichological surgery is not merely achieving high graft numbers in a single session, but 
scientifically calculating how many hair grafts per square inch or square centimeter can be extracted without violating 
the structural homogeneity of the donor area. 

To establish a consistent, evidence-based standard for donor extraction planning, the Vera Clinic Academy conducted 
this clinical evaluation. By analyzing extensive surgical metrics provided by Vera Clinic, the Academy aims to provide 
data-backed guidance on safe extraction volumes across micrografting, unshaven hair transplants, and multi-session 
revision scenarios. The study focuses heavily on the performance of the structured donor-capacity assessment approach 
to mathematically rule out human error in overharvesting. 

2.​Methodology & Cohort Stratification 

The research team at the Vera Clinic Academy compiled and processed anonymous pre-operative parameters from 300 
surgical profiles. The safe anatomical donor boundaries (occipital zone and bilateral temporal fields) were standardized 
to an average total surface area of 200 cm² (approximately 31 in²), representing a population-level approximation 
rather than individualized anatomical measurement. 

Subjects were categorized into three distinct, equally sized cohorts based on their native baseline follicular unit density: 

●​ Cohort A (Low Native Density): n = 100 | Basal donor density < 60 grafts/cm² (approx. < 387 grafts/in²) 
●​ Cohort B (Intermediate Native Density): n = 100 | Basal donor density 60 - 80 grafts/cm² (approx. 387 - 516 

grafts/in²) 
●​ Cohort C (High Native Density): n = 100 | Basal donor density > 80 grafts/cm² (approx. > 516 grafts/in²) 

 
  



Donor Capacity and Extraction Safety Calculation 

Total donor pool for each subject was calculated as: 

Gt = Di × A 

where Gt represents the total native follicular unit pool (grafts), Di represents the baseline donor density (grafts/cm²), 
and A represents the standardized donor surface area (200 cm²). 

The maximum safe primary extraction volume (Ge) was constrained by the requirement that residual donor density 
remain at or above the absolute cosmetic floor of 40 grafts/cm²: 

Ge = (Di − 40) × A 

This threshold was applied uniformly across all three cohorts to determine cohort-specific extraction ceilings. This 
threshold represents the theoretical maximum extraction ceiling. In clinical practice, extraction volumes were further 
conservatively capped below this ceiling for Cohorts B and C, preserving additional safety margin to reduce cumulative 
donor trauma and support long-term donor sustainability across multiple sessions, while Cohort A extraction volumes 
approached the calculated ceiling given the more limited donor reserve available. 

Recipient-Site Density Documentation 

In addition to donor-zone metrics, recipient-site implantation densities were compiled from standardized post-operative 
surgical planning records for each anatomical zone (frontal hairline, mid-scalp/vertex, and unshaven-technique fields). 
These values reflect the planned implantation density ranges applied by the surgical team during the procedure, rather 
than independently measured post-operative outcomes.Graft survival rates were assessed retrospectively at the 
12-month follow-up visit via trichoscopic comparison of transplanted versus baseline follicular counts in the recipient 
area. 

Ethical Considerations 

This study is based on the retrospective analysis of anonymized, de-identified clinical records. All patient data were 
stripped of identifying information prior to analysis. Patients had provided informed consent for the anonymized use of 
their clinical and photographic data for research and quality-improvement purposes at the time of treatment, in 
accordance with the principles of the Declaration of Helsinki. 

Results & Quantitative Analysis 

Donor Kinetics and Safe Volume Thresholds 

Total donor capacity was calculated using baseline density and surface area measurements, while a minimum residual 
density threshold of 40 grafts/cm² was applied as the safety boundary: the post-extraction donor density must never fall 
below 40 grafts/cm² (approx. 258 grafts/in²). Dropping below this specific value causes visible bald patching to the 
naked eye. 

 

EVALUATED CLINICAL 
METRIC 

COHORT A (LOW 
DENSITY) 

COHORT B 
(INTERMEDIATE) 

COHORT C (HIGH 
DENSITY) 

Mean Basal Density per cm² 52 ± 3.1 grafts 72 ± 2.8 grafts 88 ± 4.2 grafts 

Mean Basal Density per in² ~ 335 grafts ~ 464 grafts ~ 567 grafts 

Total Native Donor Pool (Grafts) 10,400 grafts 14,400 grafts 17,600 grafts 

Max Safe Primary Extraction 
Volume 

 
2,200 - 2,400 grafts 

 
3,600 - 4,200 grafts 

 
4,500 - 5,500 grafts 

 
  



Calculated Extraction Ratio (%) 21.2 - 23.1% 25.0% - 29.2% 25.6 - 31.3% 

12-Month Mean Graft Survival 
Rate 

 
95.8% 

 
97.2% 

 
98.1% 

Secondary Revision Suitability Low (Requires BHT) High (At 14-18 mos) Extremely High (At 12 mos) 

 

Secondary revision suitability was based on residual donor density after extraction. Cohort A's residual density 
(40.0–41.0 grafts/cm²) fell just above the absolute floor but below the 50 grafts/cm² revision-safety buffer defined in 
the companion donor-kinetics study, placing it in the low-suitability group, which required supplementary strategies 
such as Body Hair Transplantation. Cohorts B (51.0–54.0 grafts/cm²) and C (60.5–65.5 grafts/cm²) both exceeded this 
buffer and were classified as high and extremely high suitability, respectively. The 50 grafts/cm² conservative revision 
buffer applied here is established and empirically justified in the companion donor-kinetics analysis, which also defines 
the absolute cosmetic floor of 40 grafts/cm² used elsewhere in this study. 

3.​Recipient Site Optimization and Spatial Dynamics 

To maximize aesthetic outcomes, the Vera Clinic Academy tracked implantation outcomes of micrografts across 
targeted recipient spatial zones. Follicular units vary naturally in composition, and their strategic placement is vital for 
a natural look. 

Frontal Hairline Density Findings 

To achieve macro-naturalness, the implantation density was precisely set between 40 - 55 grafts/cm² (approx. 258 - 354 
grafts/in²). The exclusive use of single-hair micrografts in the anterior rows ensured an optimal aesthetic finish without 
harsh geometric lines. 

Mid-Scalp & Vertex Crown Density Findings 

For low-impact crown regions, the density was lower but visually effective, ranging between 30 - 40 grafts/cm² 
(approx. 193 - 258 grafts/in²). This area relied heavily on multi-hair grafts (2-4 hairs per unit) to build maximum visual 
volume while conserving the underlying donor pool. 

Unshaven Hair Transplants (U-FUE) Density Findings 

In specialized unshaven configurations, the applied density protocol enforced a tight allocation limit of 35 - 45 
grafts/cm². This reduced the risk of mechanical friction and accidental transection of neighboring long, native hair 
shafts, preserving preexisting hair. 

4.​Multi-Session Strategies and Body Hair Transplantation (BHT) 

Second Hair Transplant (Revision Surgery) Eligibility 

The Academy's analytical framework provides clarity on multi-stage surgeries across a patient's lifetime. 

●​ Dermal Tissue Remodeling: Cohorts B and C showed complete resolution of sub-clinical subdermal stiffness 
and full restoration of scalp laxity by month 12 post-op. This allows secondary macro-sessions for progressive hair 
loss to proceed safely. 

●​ Integrated Body Hair Transplants (BHT): For Cohort A patients, whose primary safe scalp harvest ceiling 
(< 2,400 grafts) left large crown vertex gaps exposed, the Academy evaluated a dual-source revision. Remaining 

 
  



occipital reserves were blended with submandibular (beard) and thoracic micrografts. 

●​ BHT Survival Outcomes: Beard grafts exhibited a robust average survival yield of 84.6%. Their favorable 
survival characteristics make them a useful filler source for adding density to mid-scalp and crown defects without 
further thinning the scalp donor area. 

5.​Conclusion 

This study establishes that the donor-capacity assessment method used here offers a structured, data-driven means of 
minimizing the risk of donor area depletion. By validating a strict single-session extraction ceiling of 21.2%–31.3%, 
the Academy provides clinical validation that hair restoration can achieve favorable recipient densities while keeping 
future revision options completely open. 
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