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Campaign Introduction: Follicular unit excision (FUE) hair transplantation entails the creation of hundreds to several
thousand puncture wounds in a vascularized scalp tissue bed, producing a wound environment physiologically
susceptible to the impaired healing mechanisms of diabetes mellitus. Despite the clinical relevance of pre-
operative glycemic control to graft survival, no specialty-specific guidance exists on acceptable preoperative
glycated hemoglobin (HbATc) levels for FUE candidates with diabetes.

Methods: A narrative review of published guidelines, consensus statements, and peer-reviewed literature
from 2018-2025 was conducted across perioperative medicine, anesthesiology, dermatologic surgery, wound
care, and plastic surgery. Databases searched included PubMed/MEDLINE, the Cochrane Library, and Google
Scholar using the search terms; the full search strategy is provided in the Methods section. Guideline bodies
reviewed included the American Diabetes Association (ADA), the UK Centre for Perioperative Care (CPOC),
the Society for Ambulatory Anesthesia (SAMBA), the American Society of Plastic Surgeons (ASPS), the Wound
Healing Society (WHS), and the European Society of Cardiology (ESC).

Results: Across the specialties reviewed, preoperative HbATc thresholds consistently cluster between
7.0%-8.5%, with both CPOC and ESC carrying recommendations for referral or deferral at or above 8.5% and
the majority of plastic surgery and dermatologic surgery practitioners targeting values at or below 7.5%-8.0%.
Meta-analytic data from elective abdominal surgery demonstrate a statistically significant increase in wound
infection risk at HbA1c values exceeding 7%, with risk escalating continuously rather than at a single cutoff.

Conclusion: To date, the author is not aware of any studies that have directly evaluated HbATc as a predic-
tor of graft survival in FUE. A tiered, risk-stratified HbA1c framework is offered for community consideration
RIAODE TANE RO in FUE patient selection: proceed with standard precautions below 7.0%; proceed with optimization and mul-

B e TVARE TS e CFLUCE tidisciplinary coordination between 7.0%-7.9%,; exercise caution with documented shared decision-making
between 8.0%-8.4%; defer for glycemic optimization between 8.5%-9.4%; treat values at or above 9.5% as
a relative contraindication. Consideration for adoption of this framework by hair transplant surgeons supports
consistent patient selection, informed consent, and patient safety.
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INTRODUCTION
Follicular unit excision (FUE) is a minimally invasive form of hair transplantation in which individual
follicular units (FUs) are harvested from a donor site and placed into recipient incisions on the scalp.
Despite its classification as a cosmetic procedure, FUE entails the creation of hundreds to several
thousand puncture wounds in a richly vascularized tissue bed. The physiologic demands placed on the
recipient scalp—hemostasis, inflammation, angiogenesis, graft engraftment, and re-epithelialization—are
» PAGE 82
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substantively similar to those observed in other outpatient
surgical procedures, and graft survival depends critically
on microvascular ingrowth into each implanted FU within
approximately 48—96 hours of placement.’

Diabetes mellitus affects approximately 10.5% of the
global adult population® and represents one of the most
well-characterized risk factors for impaired wound healing
and surgical site infection.>* Chronic hyperglycemia disrupts
nearly every phase of the wound healing cascade: it impairs
neutrophil chemotaxis, reduces fibroblast proliferation and
collagen synthesis, attenuates angiogenesis through accu-
mulation of advanced glycation end-products (AGEs), and
sustains a pro-inflammatory M1 macrophage phenotype that
delays transition to the reparative phase.* In the FUE context,
these derangements may be particularly consequential given
the narrow angiogenic window required for graft survival.

Despite this biological rationale, the hair transplantation
community has not established formal guidance on accept-
able preoperative HbAlc levels. In the author’s experience,
including informal discussion on the ISHRS practitioner
forum, individual practices apply thresholds ranging from
informal patient inquiry to strict numerical cutoffs, creating
significant heterogeneity in patient selection and poten-
tial medicolegal exposure. Adjacent specialties—includ-
ing perioperative medicine, anesthesiology, dermatologic
surgery, wound care, and plastic surgery—have published
guidelines and consensus documents that provide a defen-
sible evidence base from which specialty-specific guidance
can be extrapolated. This opinion paper synthesizes that
cross-specialty evidence and proposes a tiered glycemic
threshold framework for FUE candidate evaluation.

METHODS

A narrative review was conducted of published guidelines,
consensus statements, and peer-reviewed literature from
January 2018 through March 2025. Databases searched
included PubMed/MEDLINE, the Cochrane Library, and
Google Scholar. Search terms included: HbATc, glycated
hemoglobin, preoperative glycemic control, diabetes mel-
litus AND elective surgery, wound healing AND diabetes,
hair transplantation AND diabetes, dermatologic surgery
AND glycemic control, and perioperative risk AND HbATc.
Society guidelines and consensus documents were sourced
directly from the American Diabetes Association, the UK
Centre for Perioperative Care, the Society for Ambulatory
Anesthesia (SAMBA), the European Society of Cardiology,
the Wound Healing Society, and the American Society of
Plastic Surgeons. To the author’s knowledge, to date, no
published prospective or retrospective studies have directly
evaluated HbATc as a predictor of graft survival in FUE.

THE PHYSIOLOGIC BASIS FOR GLYCEMIC
SCREENING IN FUE
Wound Healing in the Diabetic Scalp

The scalp is among the most richly vascularized regions
of the body, and under normal circumstances this confers
excellent healing capacity. However, systemic hyperglyce-
mia overrides these regional advantages through well-de-
scribed mechanisms.* AGEs accumulate in dermal collagen,
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increasing cross-linking and reducing tissue compliance.
Reduced nitric oxide bioavailability impairs vasodilation
and microcirculatory flow. Macrophage polarization shifts
toward a persistently inflammatory M1 phenotype rather
than the reparative M2 phenotype required for the prolifera-
tive and remodeling phases of healing.*

In my experience performing FUE, what makes this proce-
dure physiologically distinct from other outpatient surgical
interventions is the critical dependence of each implanted
follicular unit on rapidly establishing a new capillary con-
nection—not over days or weeks, but within a compressed
window of approximately 48-96 hours. As described in the
hair transplant wound healing literature, this occurs through
sequential phases: initial survival by plasmatic imbibition,
followed by primary inosculation beginning around 72 hours,
and secondary inosculation completing by approximately
day 7.' During that critical early window, any impairment of
the microvascular signaling on which inosculation depends—
including the endothelial dysfunction, reduced nitric oxide
bioavailability, and AGE-mediated collagen cross-linking
associated with chronic hyperglycemia—has the potential
to compromise graft survival. While no published study has
directly correlated preoperative HbAlc with FUE graft sur-
vival rates, the biological rationale for concern is substantive
enough that this author believes glycemic screening should
not wait for that prospective evidence.

HbA1c as a Marker of Chronic Glycemic Burden

HbATc reflects mean blood glucose levels over the preced-
ing 8-12 weeks and serves as a validated surrogate for the
degree of cumulative glycemic exposure the patient’s tissues
have sustained.? Unlike point-of-care glucose measurements,
which are influenced by acute illness, fasting status, or recent
medication changes, HbATc provides a stable preoperative
indicator of the tissue microenvironment the surgeon will
encounter. A meta-analysis of elective major abdominal
surgery by Wong et al found that HbA1c above 6%-7% was
associated with a statistically significant increase in wound
infection risk (OR 1.21; 95% Cl 1.08-1.36), with risk escalat-
ing on a continuum rather than at a single threshold.

A large plastic surgery analysis of nearly 40,000 patients
from the ACS-NSQIP database by Goltsman et al established
that insulin-dependent diabetes was an independent predic-
tor of wound complications (OR 1.53 for wound complica-
tions [95% Cl 1.20-1.92]) and major surgical complications
(OR 1.78), while non-insulin-dependent diabetes was not
significantly associated with wound dehiscence or infection
in isolation.® Cunningham et al identified HbAlc = 7.8% as
a threshold above which wound complications—including
superficial infection, delayed healing, and wound dehis-
cence—increase substantially in diabetic patients under-
going primary open carpal tunnel release.” Together these
data provide a consistent signal: risk begins to rise below
the widely used 8% administrative threshold and escalates
progressively with worsening glycemic control.
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CROSS-SPECIALTY GUIDANCE
Perioperative Medicine and Anesthesiology

The 2024 and 2025 American Diabetes Association Stan-
dards of Care recommend an HbA1c goal of less than 8.0%
before elective surgery, acknowledging that individual patient
factors such as age, frailty, hypoglycemia risk, and duration of
diabetes may require individualized targets.> The UK Centre
for Perioperative Care (CPOC) 2023 Guideline for Periop-
erative Care for People with Diabetes Mellitus specifies an
optimal preoperative HbAlc below 69mmol/mol (8.5%) and
recommends referral to a specialist diabetes team for preop-
erative optimization in patients at or above this level, with the
timing of elective surgery adjusted accordingly.? The CPOC
threshold of 8.5% is further reinforced by a Class | recommen-
dation in the 2022 ESC Guidelines, which states that elective
non-cardiac surgery should be postponed in patients with
HbATc = 69 mmol/mol (8.5%), if safe and practical—provid-
ing convergent cross-specialty support for this threshold.

The 2024 Society for Ambulatory Anesthesia (SAMBA)
Consensus Statement takes a notably pragmatic position: the
task force does not recommend postponing ambulatory pro-
cedures based on HbATc levels alone, recommending instead
that day-of-surgery point-of-care glucose be measured and
that procedures proceed in the absence of DKA or HHNS,
with an intraoperative glucose target of 180-250mg/dL.° The
2022 European Society of Cardiology Guidelines on non-car-
diac surgery include a Class | recommendation—applicable
to all patients with diabetes or disturbed glucose metabo-
lism—that a preoperative HbAlc be obtained if not measured
in the preceding three months, and that elective non-cardiac
surgery be postponed when HbATc is = 69 mmol/mol (8.5%),
if safe and practical (Class I, Level B). This upgrade from the
2014 ESC Class lla screening recommendation represents the
strongest cross-specialty endorsement of the 8.5% threshold
in the current literature.’

Dermatologic Surgery

Hair transplantation is a subspecialty within dermatologic
surgery, making guidance from this field particularly applica-
ble. The Mohs micrographic surgery literature recommends
that presurgical HbA1c be obtained in all diabetic patients
to predict healing delays and permit preoperative glucose
optimization."" Retrospective data from outpatient hand
and upper extremity surgery suggest HbAlc > 7.8% marks
a clinically meaningful inflection point for wound compli-
cations—a threshold identified by Cunningham et al (2019)
in diabetic patients undergoing primary open carpal tunnel
release, where those with HbAlc = 7.8% had significantly
higher rates of wound complications than those with bet-
ter-controlled glycemia.” While no published dermatologic
surgery study has established a specific HbATc threshold for
wound complications in skin excision or flap surgery, a 2023
case-control study of complications across a large national
dermatologic surgery group practice identified wound loca-
tion, patient age, repair complexity, and suture material as
significant risk factors for postsurgical infection and wound
dehiscence.’2 The scalp wounds created in FUE are individ-
ually smaller than Mohs defects but considerably greater in
number and concentrated in a single vascular territory, mak-
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ing these principles directly applicable even in the absence
of hair transplant—specific glycemic data.

Wound Care

The Wound Healing Society 2024 diabetic foot ulcer treat-
ment guidelines identify chronic hyperglycemia as the central
modifiable driver of impaired wound repair—a principle that,
while derived from the DFU context, reflects the same patho-
physiology relevant to any surgical wound in a hyperglycemic
patient." Meta-analytic data from elective abdominal surgery
support the principle that risk represents a gradient rather than
a binary threshold, with wound infection risk beginning to rise
at HbATc values between 6% and 7% and escalating progres-
sively thereafter. The wound care evidence base reinforces
that day-of-procedure glucose control—not merely chronic
HbA1c burden—is an important determinant of surgical
wound outcome.

The wound care field contributes a key physiologic prin-
ciple: the scalp wound environment for an implanted graft
is functionally analogous to the tissue bed receiving a skin
graft or flap, where adequate perfusion, controlled inflam-
mation, and competent fibroblast function are prerequi-
sites for take.* Hyperglycemia compromises each of these
prerequisites through mechanisms that are active at HbAlc
levels commonly encountered in the hair transplant consul-
tation setting.

Plastic and Cosmetic Surgery

Plastic surgeons manage an elective aesthetic patient popu-
lation most analogous to hair transplant candidates. Retrospec-
tive NSQIP data from nearly 40,000 patients demonstrate that
diabetic patients can undergo elective plastic surgery proce-
dures, though insulin-dependent diabetes carries meaningfully
higher odds of wound complications®—OR 1.63 for medical
complications and OR 1.78 for major surgical complications in
IDDM. While individual practice thresholds vary and a formal
survey of ASPS member cutoffs is not available in the published
literature, the general expectation within the field—as reflected
in the Goltsman et al NSQIP analysis and broader perioperative
guidance—is that elective cosmetic surgery should proceed
only with optimized glycemic control, with values above
8.0% warranting particular caution. The landmark ACS-NSQIP
analysis of nearly 40,000 plastic surgery patients by Goltsman
et al noted that non-insulin-dependent diabetes did not reach
statistical significance for wound complications in isolation,
suggesting that insulin dependence—as a proxy for longer
duration and greater severity of disease—may be an important
modifier within the diabetic risk stratum.®

Summary of Cross-Specialty Thresholds
Table 1, on page 84, summarizes preoperative HbAlc guid-
ance identified across the four specialty domains reviewed.

A Proposed Tiered HbATc Framework for FUE Hair
Transplantation
Drawing from the cross-specialty evidence reviewed, the
following tiered risk-stratification framework for preopera-
tive HbATc evaluation in FUE candidates is proposed. This
framework is grounded in the following operating principles:
> PAGE 84
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TABLE 1. Summary of Preoperative HbAlc Guidance from Adjacent Surgical and

Medical Specialties

TABLE 2. Proposed Tiered HbATc Threshold Framework for FUE Hair Transplantation

HbA1c Range Risk Category Recommendation Conditions and Caveats
=T7.0% Low risk Proceed Standard preoperative screening; routine
counseling; no additional glycemic
optimization required
7.0%-7.9% | Moderate risk Proceed with Coordinate with primary care or
optimization endocrinology; optimize glycemic control

where feasible; day-of-surgery glucose check
recommended (target < 180mg/dL); counsel
patient explicitly on elevated risk of infection
and delayed graft healing

contraindication

8.0%—8.4% Elevated risk Proceed with Documented shared decision-making
caution; shared | discussion mandatory; endocrinology
decision-making | clearance advised; consider limiting graft
required count in initial session; enhanced
postoperative surveillance; defer if
optimization is achievable without significant
delay
8.5%-9 4% High risk Defer; optimize | Aligned with CPOC 2023 deferral threshold,
first refer to endocrinology or PCP for glycemic
optimization before scheduling; reassess at 3
months; document clinical rationale if
proceeding despite this level
=05% Very high Do not proceed | Potentially significant risk of graft failure,
risk/relative electively infection, and impaired scalp healing; urgent

endocrinology referral; reconsider candidacy

Society/Guideline Specialty TI:::?I:EI d Key Recommendation
ADA Standards of | Endocrinology | <8.0% Target < 8% before elective procedures;
Care 2024-2025 Surgery individualize based on hypoglycemia risk
CPOC Elective Perioperative < 8.5% (69 Recommend referral o diabetes specialist
Surgery Guideline | Medicine mmol/mol) team if HbA1c = 8.5% (69 mmol/mol);
2023 (UK) timing of elective surgery adjusted
accordingly to permit preoperative
optimization
ESC Non-Cardiac | Cardiovascular | Screen; Class | (Level B): HbA1c test
Surgery Surgery optimize recommended for all patients with diabetes
Guidelines 2022 preoperatively | or disturbed glucose metabolism before
NCS; elective surgery postponed if HbA1c
=69 mmol/mol (8.5%), if safe and practical
SAMBA Anesthesiology | No HbA1c- No postponement based on HbA1c alone;
Consensus based deferral | day-of-surgery point-of-care glucose
Statement 2024 threshold; day- | measurement required; proceed if
(Rajanetal, of-surgery DKA/HHNS absent; intraoperative glucose
Anesth Analg.) glucose is the | target 180-250 mg/dL
operative
metric
ASPS Member Plastic/ =7.0-75% Many ASPS members prefer HbAlc =
Practice Cosmetic preferred 7.0%—7.5% for elective cosmetic
Guidelines Surgery procedures; multidisciplinary coordination
required
Mohs/Dermatologi | Dermatologic < 7.5-8.0% for | Preoperative HbA1c recommended in all
¢ Surgery Surgery elective diabetic patients; HbA1c = 7.8% associated
literature: procedures with elevated wound complication risk in
outpatient dermatologic procedures
Wong et al 2022 General/ Risk increases | HbA1c = 7% associated with wound
(meta-analysis) Abdominal > 6%—1% infection OR 1.21, indicating a 21%
Surgery increase in odds of wound infection (95%
Cl 1.08-1.38); risk begins to rise above
6%—7% baseline
Wound Healing Wound Care <= 7.0% for Optimizing glucose control improves wound
Society Guidelines optimal healing outcomes in diabetic patients;
2023 healing chronic hyperglycemia is a central
modifiable driver of impaired wound repair

ADA = American Diabetes Association; CPOC = Centre for Perioperative Care (UK); ESC = European
Society of Cardiology; SAMBA = Society for Ambulatory Anesthesia; ASPS = American Society of
Plastic Surgeons; WHS = Wound Healing Society

e HbATc is necessary but not sufficient: day-of-surgery
glucose, duration of diabetes, presence of diabetic
complications, and medication regimen should all
inform the overall risk assessment.

e The elective nature of FUE provides a meaningful
opportunity for preoperative optimization that should
be leveraged whenever possible.

* Aesthetic consequences of poor graft survival are
significant; informed consent must explicitly address
glycemic risk to graft outcomes, not only infectious or
wound complications.

e Shared decision-making is mandatory at all HbATc
levels above 8.0%.

e Numerical thresholds are evidence-informed guides,
not rigid gatekeeping criteria; clinical context governs
final decision-making.

PRACTICAL PERIOPERATIVE RECOMMENDATIONS
Preoperative Screening

HbATc should be obtained within 3 months of the planned
FUE procedure for all patients with known or suspected dia-
betes mellitus. For patients with risk factors for undiagnosed
diabetes, such as BMI > 30, age > 45, hypertension, or family

history, opportunistic HbATc screening at the time of hair trans-

plant consultation is advisable. This approach may identify
undiagnosed impaired fasting glucose or overt diabetes before
any surgical commitment is made and positions the hair trans-
plant surgeon as a proactive participant in preventive care.

Optimization Pathway
Patients with HbAlc in the 7.0-8.4% range should be
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only after sustained HbA1c improvement
below 8.5% on two consecutive
measurements = 3 months apart

* Day-of-surgery capillary blood glucose should be measured for all diabetic patients, with a

target < 180mg/dL (10mmol/L) before proceeding. Procedures should be scheduled early in the

day to minimize fasting-related glycemic variability.

referred to their primary care physician or endocrinologist
with documentation of the planned procedure and a request
for glycemic optimization prior to scheduling. A target
HbATc below 7.5% is a reasonable optimization goal for the
elective FUE context. Patients should allow a minimum of 3
months for reassessment after any medication change, con-
sistent with the 8-12 week window reflected by HbA1c.?

Day-of-Procedure Precautions

Capillary blood glucose should be measured on the morn-
ing of all procedures in diabetic patients, with a target below
180mg/dL (10mmol/L), consistent with ADA and CPOC
perioperative recommendations.>®¢ Procedures should be
scheduled as early in the day as feasible to minimize the
duration of fasting and associated glycemic instability. Oral
hypoglycemic agents—particularly SGLT-2 inhibitors, which
carry a risk of euglycemic ketoacidosis in fasted patients—
should be reviewed with the prescribing physician regarding
day-of-procedure management.

Postoperative Monitoring

Patients with diabetes undergoing FUE should receive
enhanced postoperative wound surveillance. Signs of fol-
liculitis, delayed crusting resolution, or superficial infection
should prompt earlier follow-up than the standard 7- to
10-day review. Patients should be counseled to maintain
glycemic control during the critical 72-hour post-implanta-
tion window and to avoid behaviors likely to cause acute
hyperglycemia, including dietary indiscretion and missed
medications.

Limitations and Future Directions

This paper represents the author’s opinion informed by
cross-specialty evidence and does not constitute a formal
systematic review or meta-analysis. The primary limitation
is the absence of prospective data directly measuring graft
survival as a function of preoperative HbATc in FUE patients.
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The extrapolation from wound healing in other surgical con-
texts, while physiologically defensible, has not been validated
against the specific biology of follicular unit engraftment.

It is plausible that the scalp’s superior vascularity partially
mitigates some microangiopathic impairment associated
with modest glycemic elevation. Conversely, the depen-
dence of graft survival on rapid angiogenic ingrowth within
a narrow postoperative window may make the engraftment
process more sensitive to hyperglycemia-induced impair-
ment than conventional wound healing models suggest.

Future prospective research is strongly needed. A multi-
center registry study collecting preoperative HbA1lc, day-
of-surgery glucose, graft count, and 12-month graft survival
rates in diabetic FUE patients would provide the direct
evidence required to move from opinion to formal guideline.
Until such data exist, the tiered framework presented here
represents a reasonable evidence-informed approach for the
practicing hair transplant surgeon.

CONCLUSION

The FUE technique creates a wound environment physio-
logically susceptible to the impaired healing mechanisms of
chronic hyperglycemia. Adjacent surgical and medical spe-
cialties have established HbAlc-based thresholds for elective
procedure candidacy that are grounded in robust evidence
and operationally actionable. In the absence of hair trans-
plant-specific guidelines, these cross-specialty frameworks
provide the strongest available basis for patient selection and
risk stratification in FUE. To date, the author is not aware of
published studies directly evaluating HbA1c as a predictor of
graft survival in FUE.

For hair transplant surgeons, a tiered glycemic threshold
approach is offered for community discussion: proceed with
standard precautions below 7.0%; proceed with optimiza-
tion and primary care coordination between 7.0% and 7.9%;
exercise caution with documented shared decision-making
between 8.0% and 8.4%; defer for glycemic optimization
between 8.5% and 9.4%; treat values at or above 9.5% as
a relative contraindication to elective FUE. This framework
aligns with the preponderance of cross-specialty guidance
and provides a defensible, clinically practical standard for
diabetic patient selection in hair restoration surgery.

The hair transplantation community is encouraged to
prospectively study this question and to develop special-
ty-specific, evidence-informed guidelines informed by graft
survival outcome data unique to this procedure.
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