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Abstract: Punch-based techniques are widely used minimally invasive surgical procedures in dermatologic surgery. Beyond
diagnostic use, punch-based procedures are increasingly applied therapeutically across multiple conditions. This review summarizes
the current therapeutic applications of punch-based techniques and discusses the strengths and limitations of existing evidence. Current
literature supports the use of follicular unit extraction (FUE) for androgenetic alopecia, with generally predictable and reproducible
outcomes. In contrast, applications of punch-based techniques for scar improvement, vitiligo repigmentation, chronic wound repair,
pilonidal sinus management, and keloid volume reduction are more heterogeneous, and their efficacy often depends on disease
stability, combination treatment strategies, and operator experience. Punch elevation, as an adjunctive technique, may improve
outcomes in selected atrophic acne scars. In benign cutaneous and subcutaneous lesions, punch excision offers favorable cosmetic
advantages due to its limited incision length. Across different indications, most evidence derives from small observational studies or
case series, and long-term controlled data remain limited. Overall, punch-based techniques provide precise and tissue-preserving
therapeutic options in dermatologic surgery; however, their clinical value varies substantially depending on the specific indications.
Further standardized and prospective studies are needed to clarify their long-term efficacy and optimal positioning within treatment
algorithms.
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Introduction

Punch-based techniques refer to surgical procedures that use a cylindrical blade to create a controlled circular defect in
the skin. These techniques have a long history and are widely applied in dermatologic surgery. As early as the late 19th
century, punch instruments were introduced for diagnostic purposes such as biopsy.' In the mid-20th century, their use
gradually expanded to therapeutic applications, including lesion excision, scar revision, and autologous skin grafting.*
In the 1970s, Orentreich et al reported clinical experience using punch techniques for skin grafting, laying the foundation
for the widespread adoption of punch grafting.*

The core advantages of punch-based techniques include procedural simplicity, limited tissue trauma, and relatively
small scar size. They can be applied to various dermatologic surgical indications, including lesion excision, tissue
grafting, and management of pressure ulcers or chronic wounds. As a diagnostic tool, punch biopsy provides full-
thickness skin samples and remains essential for the pathological evaluation of inflammatory and neoplastic skin
diseases.®” Although punch biopsy continues to play an indispensable role in dermatologic diagnosis, this review focuses
specifically on the therapeutic applications of punch-based techniques.

In surgical hair restoration, follicular unit extraction (FUE), which removes follicular units through microcircular
punches, has become a mature and widely accepted treatment for androgenetic alopecia, with high graft survival rates
and favorable donor-site healing.*” In pigmentary disorders, mini-punch grafting has achieved sustained repigmentation
in stable vitiligo and other refractory depigmented lesions. In the management of chronic wounds and keloids, punch-

based techniques have been used for wound volume remodeling, graft implantation facilitation, and in combination with
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other treatments to improve structural and functional outcomes. These diverse cross-indication applications reflect the
broad potential value and clinical importance of punch-based techniques in dermatologic surgery.10

Although punch-based techniques have demonstrated clinical potential across multiple fields, their efficacy, optimal
technical parameters, and evidence strength across different indications have not been fully integrated. Some areas (such
as androgenetic alopecia) are supported by relatively abundant experiential data, whereas other exploratory applications
(such as autoimmune alopecia and complex chronic wounds) rely primarily on small observational studies or case
reports.'''? Existing literature is often presented as isolated reports, lacking a cross-disease synthesis based on mechan-
istic rationale and comparative evidence strength. Therefore, this review aims to provide a structured overview of the
current applications, efficacy characteristics, and research limitations of punch-based techniques in major dermatologic
surgical indications from the perspectives of technical principles, clinical evidence, and mechanistic considerations,
thereby providing a clear framework and reference for future clinical practice and research in this field.

Punch Grafting

Hair Restoration

In the field of androgenetic alopecia (AGA), follicular unit extraction (FUE) based on punch harvesting has become
a well-established and widely applied surgical approach. Multiple retrospective studies and large case series consistently
report graft survival rates exceeding 90%, with some large single-session transplantation studies demonstrating survival
rates approaching 95% and patient satisfaction rates exceeding 80%."*'” In female pattern hair loss populations, FUE
has also demonstrated high graft survival rates and favorable donor-site recovery.'® Overall, current evidence supports
that FUE provides stable efficacy and good reproducibility in AGA, with a high degree of clinical predictability.

In contrast, the application of FUE for scarring alopecia is more selective. Some small case series report graft survival
rates exceeding 80% during the stable phase of the disease; however, due to substantial variation in vascular supply
within scarred areas, treatment outcomes fluctuate considerably.'”?® Existing studies are limited by small sample sizes
and are predominantly retrospective observations, with a lack of standardized disease classification and long-term follow-
up data.”' > Therefore, the role of FUE in scarring alopecia is more appropriately regarded as an individualized
reconstructive option for patients in the stable phase, rather than a universally applicable strategy.

For alopecia areata and temporal triangular alopecia, current evidence is primarily derived from case reports or small
cohort studies.”®*’ Although isolated cases have achieved long-term hair growth following transplantation during the
stable phase, the inherent fluctuating and immune-mediated nature of these diseases makes sustained efficacy difficult to
ensure through transplantation alone. Currently, systematic investigations evaluating long-term safety and recurrence
risks are lacking. Therefore, the application of FUE in these conditions should be considered exploratory and should not
be equated with the mature level of evidence available for AGA (Table 1).

Scar Repair and Pigmentary Disorders

Punch grafting has also been used to treat atrophic scars and stable vitiligo. Most studies report improvement in
appearance and promotion of repigmentation. A clinical case utilizing modified punch excision combined with subcision
and grafting successfully improved atrophic acne scars.”® For linear hypopigmented scars, punch grafting with 0.6-mm
micrografts achieved uniform repigmentation after a mean follow-up of approximately one year, without significant
complications. In addition to pigment improvement, SCAR scale scores demonstrated significant improvement in scar
expansion and overall appearance.?’

In stable vitiligo, punch grafting—related techniques have developed a relatively concentrated evidence base. Overall,
existing studies consistently demonstrate high rates of repigmentation, typically exceeding 80%, with some studies
approaching complete repigmentation and generally favorable cosmetic outcomes.*** Differences among technical
approaches are mainly reflected in the speed of repigmentation onset, uniformity of pigment distribution, and post-
operative aesthetic details, rather than in the final repigmentation success rate itself.**

With regard to graft source, epidermal grafting generally shows faster initiation of repigmentation, although some
studies suggest a relatively higher incidence of cobblestone changes. Follicular unit grafting may offer advantages in
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Table | Clinical Studies Evaluating Punch-Based Techniques in Hair Restoration and Alopecia Reconstruction

Author Disease Design Patients Technique Follow-Up Primary Endpoint Main Findings Limitations
(n)
Ekrem Civas'® Female AGA Retrospective 62 FUT vs FUE Median 20 Efficacy, safety, patient Comparable efficacy and safety; higher Potential recall bias
cohort study months satisfaction patient satisfaction with FUE
Luciana Takata AGA Retrospective 87 FUT vs FUE Immediate Hair density parameters; Higher proportion of 23-hair follicular units No follow-up
Pontes'* self-controlled follicular unit and increased hair-to-FU ratio with FUE
study characteristics
Kai-Tao Li'? Male AGA Prospective case | 273 FUE 3 months to Graft survival rate, patient | High graft survival; high patient satisfaction Non-controlled, short follow-
series | year satisfaction up, severe AGA only
Meihua Di'® Male AGA Retrospective 36 FUE 26 months Hair naturalness; Improved hair naturalness; high patient and Non-controlled, short follow-
case series satisfaction; safety physician satisfaction; no major complications | up, severe AGA only, small
sample
Fang WangI7 Male AGA Retrospective 158 FUE 12 months Graft survival; High graft survival; low complication rate; Non-controlled
case series complications; satisfaction | high patient satisfaction
Kavish Chouhan'® Male AGA Retrospective 820 FUE 24 months Patient satisfaction High patient satisfaction; favorable frontal and | Attrition bias, non-controlled
case series mid-scalp outcomes
Hyokyung Yoo?' CA Retrospective 15 FUE 12 months Graft survival; POSAS Improved graft survival; improved scar Small sample, non-controlled
case series score assessment scores
Yanchao Niu?? CA Retrospective I FUE 12 months GAIS, complications Moderate aesthetic improvement; no major Small sample, non-controlled,
case series complications limited to pediatric patients
De-Cong Zhu'? CA'vs Prospective 107 FUE 12 months Graft survival; Lower survival in CA vs nonscarring alopecia; | Selection Bias
nonscarring cohort study complications; patient similar complication and satisfaction rates
alopecia patients satisfaction
Ling Zhu? CA Retrospective 14 FUE 12 months Satisfaction; complications | Variable satisfaction; uneven density reported | Non-controlled, small sample
case series
Yanchao Niu*® Postburn CA Retrospective 41 FUE 12 months Satisfaction; complications | High satisfaction; low complication rate Non-controlled
case series
Yanchao Niu** Infection-related Retrospective 9 FUE 12 months Satisfaction; complications | High satisfaction; isolated postoperative Small sample, non-controlled
CA case series infection
Ali Fouad Elariny®® CA Randomized 20 FUE vs FUE+PRP | 12 months Graft survival rate No significant difference between groups Small sample
Controlled Trial
Roberto Vieira?” TTA Retrospective 15 FUE 12 months Satisfaction; complications | High patient and surgeon satisfaction; no Small sample, non-controlled
case series major complications

Abbreviations: AGA, Androgenetic Alopecia; FUT, Follicular Unit Transplantation; FUE, Follicular Unit Extraction; CA, Cicatricial Alopecia; POSAS, Patient and Observer Scar Assessment Scale; GAIS, Global Aesthetic Improvement
Scale; TTA, Temporal Triangular Alopecia; PRP, Platelet Rich Plasma.
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pigment distribution uniformity, although the onset of effect may be slightly slower.’' Cell suspension techniques
theoretically improve melanocyte distribution uniformity, with repigmentation rates comparable to those of conventional
grafting methods; however, procedural workflows and cell processing standards remain insufficiently standardized.*
Within-patient comparative studies further suggest that adjunctive stimulation measures such as needling may enhance
local repigmentation responses.

Although variations exist among studies in technical details and outcome assessment measures, the overall trend
indicates that punch grafting in stable vitiligo achieves high rates of repigmentation with a favorable safety profile.
However, there is currently insufficient evidence to determine whether any specific graft source confers a definitive
advantage, and follow-up durations are mostly limited to within one year. Therefore, at present, punch grafting provides
an effective and reproducible treatment pathway for stable vitiligo; however, the optimal technical approach requires
clarification through standardized randomized controlled trials (Table 2).

Chronic Wounds and Ulcers

Existing evidence suggests that the role of punch grafting in chronic wound repair may extend beyond simple wound
coverage alone. Its potential mechanisms are currently understood from two main perspectives: first, the promotion of
epithelial coverage and structural reconstruction, and second, modulation of the local neuro-inflammatory microenviron-
ment, thereby alleviating chronic pain.

At the level of structural reconstruction, split-area comparative studies have shown that punch grafting applied to
weight-bearing areas following tumor excision can achieve superior scar quality compared with full-thickness skin
grafting.*® A retrospective cohort study of chronic lower-limb ulcers reported a 12-month healing rate approaching 90%,
suggesting stable effectiveness in promoting wound closure.*® Similar reparative trends have also been observed in
various chronic wound types, including diabetic foot ulcers, arterial ulcers, post-infectious tissue defects, and pyoderma
gangrenosum. Although most related studies consist of small observational cohorts or case reports, overall findings
consistently indicate reductions in wound area and promotion of epithelial regeneration.’’*> Recently proposed auto-
mated micro—full-thickness island grafting techniques have even been suggested to partially restore cutaneous adnexal
structures; however, high-quality controlled validation remains lacking.*®

From the perspective of neuro—pain modulation, a prospective case series reported complete pain relief in approxi-
mately two-thirds of patients, and the analgesic effect showed no significant correlation with the graft survival rate. This
finding suggests that therapeutic benefits may result from neural reinnervation or modulation of the inflammatory

Table 2 Clinical Studies Evaluating Punch Grafting for Vitiligo

Author Design Patients Technique Follow-Up Primary Main Findings Limitations
(n) Endpoint
Xiaolan Ding30 Retrospective 23 Punch graft vs 3 months Repigmentation Comparable Short follow-up,
P 8 Pigl P P
split-body SBEG rate repigmentation rates small sample
study
Mennah Mokhtar®' Prospective 25 FUE vs punch skin | 6 months Repigmentation Slightly higher Small sample
P P Pigl ghtly hig P
split-body grafting rate repigmentation in punch
study skin grafting group
Mohamed Ibrahim Randomized 48 FCS 6 months Repigmentation No significant difference Small sample, ordinal
EIGhareeb® controlled transplantation vs grading scale limiting
trial punch skin precision
grafting
Dong Seok Kim*? Randomized 50 Epidermal vs 3 months Repigmentation No significant difference Short follow-up,
controlled dermal grading ordinal scale limiting
trial orientation precision
Magdy Ragab®* Randomized 20 Punch graft vs 6 months Repigmentation No significant difference Small sample
controlled transverse rate
trial needling

Abbreviations: SBEG, Suction Blister Epidermal Graft; FCS, Follicular Cell Suspension.
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microenvironment rather than simple mechanical coverage, although direct experimental evidence supporting these
mechanisms remains insufficient.*’” This observation provides a potential biological explanation for its application in
chronic wounds associated with persistent pain, such as diabetic foot ulcers.

Notably, mechanistic exploration has predominantly focused on structural coverage, whereas investigations on pain
modulation remain comparatively sparse. It should also be noted that existing study populations are highly heterogeneous
in etiology, interventions are not standardized, and multicenter randomized controlled comparisons with standard wound
care are lacking.*® Therefore, despite a degree of mechanistic plausibility, punch grafting is currently more appropriately
positioned as an adjunctive reconstructive strategy for selected chronic wounds rather than a replacement for standard
treatment pathways.

Applications in Reconstructive Surgery

In reconstructive surgery, punch-based techniques are used for pretransplant preparation of donor tissues. Case series
involving patients with low hairlines have demonstrated that the removal of hair follicles from the donor area followed
by scalp expansion allowed successful use of hairless flaps for auricular and nasal reconstruction.*” Multicenter retro-
spective studies have reported similar applications of depilated expanded flaps.’® Compared with other indications,
reconstructive applications remain supported by relatively limited case series and primarily demonstrate technical
feasibility rather than outcome-driven evidence.

Punch Elevation

Punch elevation is primarily used to improve deep atrophic acne scars, particularly well-defined boxcar scars. Overall,
evidence supporting its efficacy as a standalone treatment remains limited; however, within combination treatment
frameworks, it may provide structural optimization that enhances the effectiveness of subsequent remodeling procedures.

Existing clinical studies suggest that in split-face comparative designs, combining punch elevation with fractional
CO, laser treatment achieves greater scar improvement than laser treatment alone.’' These findings indicate that
mechanical elevation of the scar base may partially correct depressed scar architecture, thereby providing a more
favorable tissue foundation for laser-induced collagen remodeling.

Nevertheless, current studies are limited by small sample sizes and relatively short follow-up durations and are largely
confined to acne-related atrophic scars, with insufficient validation in other scar types. In addition, direct comparisons
between punch elevation and other physical release techniques, such as subcision or filler-based treatments, remain
scarce. Therefore, punch elevation is more appropriately regarded as an adjunctive technique for specific scar types rather
than an independently established therapeutic modality.

Punch Excision for Cutaneous Lesions
Debulking Treatment of Keloids

Overall, punch-based techniques in the treatment of keloids primarily serve a “debulking” function. They are typically
implemented as part of a comprehensive therapeutic strategy and are combined with intralesional injection or radio-
therapy. Existing studies collectively suggest that, compared with injection therapy alone, punch-assisted debulking
combined with adjunctive treatment may improve short-term efficacy and help reduce the risk of recurrence. However,
evidence directly comparing long-term control outcomes and the relative advantages of different technical approaches
remains lacking.

With respect to single-punch techniques, split-lesion comparative studies have shown that, compared with intrale-
sional triamcinolone injection alone, single-punch excision combined with injection achieves higher clinical improve-
ment rates and a lower tendency toward recurrence, with more pronounced improvement in scar scale scores.’
Nevertheless, these studies are limited by relatively small sample sizes, and most did not employ blinded outcome
assessment, leaving a potential risk of observational bias.

Regarding multi-punch techniques, a randomized controlled trial has also demonstrated that multi-punch debulking
combined with postoperative radiotherapy and injection therapy can reduce the frequency of maintenance treatments and
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achieve more stable improvement in scar scores during follow-up.”® These findings suggest that multi-punch approaches may
exert an additive effect within a combined treatment framework. Additional support comes from multiple non-randomized
studies and case series, which indicate the potential value of punch-based techniques as a core step in combination therapy. In
specific anatomical locations or complex cases, punch-assisted debulking combined with photodynamic therapy or radio-
therapy has achieved noticeable cosmetic improvement and relatively low short-term recurrence rates.>* >’ Nevertheless,
most of the available evidence originates from single-center studies with limited follow-up duration, and long-term stability
remains to be determined. Moreover, substantial variation in adjunctive treatment protocols across studies makes it difficult
to isolate the independent contribution of punch-assisted debulking itself.

Current literature more frequently reports multi-punch debulking strategies, whereas evidence for single-punch
techniques remains relatively limited. It should be emphasized that direct comparative studies between single-punch
and multi-punch techniques are currently lacking. Differences in treatment combinations and outcome assessment criteria
across studies also substantially limit the feasibility of cross-study comparison. Therefore, at this stage, it is more
appropriate to position punch-based techniques as debulking adjuncts within comprehensive keloid management. Their
principal value lies in optimizing local tissue architecture and enhancing the effectiveness of combined therapies, rather
than replacing standardized multimodal treatment strategies (Table 3).

Cosmetic Excision of Small Benign Cutaneous Lesions

In the treatment of small benign cutaneous lesions, the core value of punch-based techniques lies in precise tissue
sampling, controllable tissue trauma, and relatively favorable cosmetic outcomes. Existing evidence suggests that punch
excision can achieve high patient satisfaction in small, well-demarcated lesions; however, the overall level of evidence is
primarily based on observational studies, with a lack of randomized controlled trials.

With respect to indications, punch-based techniques have been reported for the management of small benign lesions
such as melanocytic nevi, warts, and keratoacanthoma.®® A case series focusing on small facial melanocytic nevi
demonstrated that, following punch excision, overall scar scores were low and patient satisfaction was high, suggesting
favorable aesthetic outcomes in cosmetically sensitive areas such as the face.’’ These findings support the use of punch
excision as a minimally invasive alternative to traditional elliptical excision in anatomical locations with high cosmetic
demands.

For the treatment of warts, in addition to conventional excisional approaches, case reports have proposed a strategy involving
punch sampling without complete lesion removal, with in situ tissue preservation to expose antigens and thereby induce
a delayed-type immune response that promotes lesion regression.®® This strategy demonstrates a degree of mechanistic
innovation; however, its therapeutic rationale more closely resembles immunomodulatory intervention rather than purely
“excisional treatment.” Moreover, incomplete lesion removal may carry a risk of residual disease or recurrence, and therefore
this approach is not suitable for malignant or potentially malignant lesions.*® Given that the available evidence is limited to
individual case reports, its reproducibility and stability of efficacy remain uncertain.

Notably, although the above studies report high satisfaction rates or favorable cosmetic outcomes, the existing
literature shares several common limitations. These include the absence of randomized controlled comparisons with
traditional excision or other minimally invasive techniques, generally limited follow-up durations with insufficient
evaluation of the long-term scar formation process, and reliance on subjective satisfaction scores as primary outcome
measures with a lack of standardized objective cosmetic assessment criteria.

Therefore, from the perspective of evidence hierarchy, the advantages of punch-based techniques in small benign
cutaneous lesions are currently supported mainly by experiential reports and case series. While their potential in cosmetic
excision is worthy of recognition, the evidence is not yet sufficient to establish them as standard alternatives, particularly
in lesions involving potential malignant risk, where complete excision and histopathological evaluation should remain the
guiding principles.

Cutaneous Adnexal and Functional Disorders
In cutaneous adnexal and functional disorders, punch-based techniques are primarily used to remove structures such as
hair follicles or sweat glands. The evaluation of efficacy is largely based on case series or retrospective studies.
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Table 3 Clinical Studies of Punch-Based Volume Reduction Techniques in Keloids in Keloid Treatment

cohort study

therapy

(medication, injection,
laser)

score

with nonsurgical treatment

Author Study Design Patients | Technique Control Follow-Up Primary Main Findings Limitations
(n) Endpoint
Bingbing Liu®> Prospective split- | 50 Single-hole punch excision + Steroid injection alone | year Effective rate, VSS Higher effective rate and Limitations in procedural
body study steroid injection score lower VSS in the observation | precision, no patient satisfaction
group assessment
Shen Hou®? Randomized 8l Punch excision + steroid Steroid injection alone 180 days Keloid thickness, Reduced thickness and Limited to thin keloids
controlled trial injection POSAS score, VSS | improved scar scores
score
Jin Woong Jung™ | Retrospective 22 Punch excision + cryotherapy Core excision 1.8-49 months VSS score, Comparable outcomes Short follow-up, small sample
cohort study (non-uniform) complete healing between groups
time
Xiaomei Cui®® Retrospective 89 Punch technique + photodynamic | Punch therapy alone 12 months VAS, DLQI Greater improvement in Non-randomized allocation
cohort study therapy scores
Xian Yan Luo®® Prospective case 20 Punch technique + photodynamic | Self-controlled 12 months VSS score Improved VSS compared Small sample
series therapy with baseline
Tae Hwan Park®” | Prospective case 30 Punch excision + triamcinolone Self-controlled 12 months Recurrence No recurrence during Limited applicability to thick
series acetonide injection+ radiation follow-up lesions
therapy
Liang Chen®® Retrospective 48 Punch technique + radiation Nonsurgical treatment 6—12 months VSS score, POSAS | Improved scores compared Subjective inclusion criteria

Abbreviations: VSS, Vancouver Scar Scale; POSAS, Patient and Observer Scar Assessment Scale; VAS, Visual Analog Scale; DLQI, Dermatology Life Quality Index.
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In the treatment of bromhidrosis, case series have shown that, following punch removal of hair follicles, apocrine
gland structures are identified in the majority of specimens, suggesting a relatively high efficiency in adnexal clearance.®*
Multicenter retrospective studies have also reported high patient satisfaction in the removal of excessive facial hair.>® In
addition, in the management of scrotal calcinosis cutis, punch excision has demonstrated advantages including limited
tissue trauma, reduced intraoperative bleeding, and milder postoperative pain.®’

Case reports have further documented its successful use in removing tufted hairs in acne keloidalis nuchae and in
achieving complete excision of trichofolliculoma, with no evident recurrence during follow-up.®®” Another case report
described its use in combination with photodynamic therapy for the treatment of persistent erythema following rosacea,
demonstrating marked improvement and no recurrence during a short-term follow-up. The potential mechanism may be
related to the mechanical disruption of dilated vessels and enhanced penetration of photosensitizing agents, thereby
improving symptoms through both vascular debulking and modulation of inflammation.® However, the above evidence
is primarily derived from single-center experiences or individual case reports and lacks controlled study designs and
standardized efficacy evaluation.

Therefore, in the field of adnexal and functional disorders, punch-based techniques should be regarded primarily as
structural removal approaches. Their feasibility has been supported by multiple observational studies; however, high-
quality evidence clarifying their advantages over conventional methods remains insufficient.

Punch Excision for Subcutaneous Lesions or Establishment of

Subcutaneous Access Pathways

Overall, the value of punch-based techniques in subcutaneous lesions lies mainly in enabling lesion management or the
establishment of operative access through limited skin incisions, thereby minimizing surface scar burden while main-
taining therapeutic effectiveness.

Minimally Invasive Excision of Benign Subcutaneous Masses

In benign subcutaneous masses with clear boundaries and relatively limited volume, punch-based techniques have
demonstrated relatively consistent cosmetic advantages. A retrospective study of pediatric pilomatricoma showed that,
compared with traditional elliptical excision, punch excision significantly reduced scar length without a noticeable
increase in recurrence rate.®” Another prospective randomized controlled study of epidermoid cysts similarly demon-
strated that the two techniques were generally comparable in operative time and recurrence rate, while punch excision
provided an advantage in reducing postoperative scar length.”

Taken together, these studies suggest that, provided complete lesion removal is not compromised, punch-based
techniques may help optimize postoperative cosmetic outcomes. However, it should be noted that the current evidence
has limitations: the pilomatricoma study was retrospective in design and may be subject to selection bias; the randomized
controlled study of epidermoid cysts involved a limited sample size; and follow-up duration and long-term recurrence
data were not systematically reported. Therefore, these conclusions cannot yet be extrapolated to larger or poorly
demarcated deep lesions.

Management of Sinus Tracts and Fistulous Diseases

In sinus tract and fistulous diseases, punch-based techniques are more often reflected in limited cavity debridement and
minimally invasive channel creation. In addition to pilonidal sinus, case reports have described its application in the
management of cutaneous—visceral fistulas such as gastrocutaneous fistula, suggesting a potential scope of indication in
selected channel-type lesions.”"”?

Studies on pilonidal sinus disease consistently indicate that punch-based techniques can achieve acceptable mid- to long-
term recurrence control. Large retrospective series of trephine- or biopsy punch-based procedures have reported durable
outcomes over extended follow-up in pilonidal sinus, with recurrence rates comparable to other minimally invasive approaches,
although some studies suggest that recurrence may be influenced by operative experience.”” ** Comparative analyses in

pilonidal sinus management further demonstrate similar healing and recurrence profiles between punch-based procedures and
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endoscopic techniques, while punch approaches may offer advantages in operative simplicity and lower cost.*® In recent years,
punch excision has also been integrated with adjunctive modalities such as laser ablation or topical phenol application in
selected cases of pilonidal sinus, emphasizing outpatient feasibility and rapid postoperative recovery.**®” However, most
available evidence in pilonidal sinus treatment remains retrospective in nature, and heterogeneity in operative technique,
adjunctive protocols, and recurrence definitions limits definitive comparison across studies.

Compared with other punch-based indications discussed in this review, studies on pilonidal sinus disease generally
involve substantially larger patient cohorts, with several series including hundreds to more than 2000 patients. Despite
these relatively large sample sizes, most available data are derived from retrospective case series or cohort studies, and
randomized controlled trials specifically evaluating punch-based procedures remain lacking. In addition, reported
recurrence rates vary considerably across studies, suggesting that outcomes may be influenced by differences in surgical
technique, patient selection, follow-up duration, and operator experience (Table 4).

Establishment of Subcutaneous Access Pathways and Modified Drainage Techniques
In addition to direct lesion excision, punch-based techniques may be used to establish subcutaneous access pathways. In
certain diseases in which conventional drainage is ineffective, they have also been proposed as modified strategies.*®*’
In the treatment of auricular hematoma, reported recurrence rates following traditional incision and drainage vary
widely. Lamb et al proposed a “fenestration punch technique,” which involves partial excision of the cartilage layer with

compression fixation to promote adhesion between the soft tissues on both sides of the cartilage. In a small case series, no

Table 4 Clinical Studies of Trephine Techniques for Pilonidal Sinus Disease

Author Design Patients Technique Follow-Up Primary Endpoint | Main Findings Limitations
0)
Moshe Gips”> Prospective 1358 Trephine Mean 6.9 Recurrence rates, Low early recurrence; Non-randomized,
case series years, disease-free declining disease-free non-controlled,
median 6.6 probability probability over time attrition bias
years
Angelo Di Castro®' Retrospective 2347 Trephine Median 16 Complications, Low recurrence; low Non-randomized,
case series months wound healing time, complication rate; rapid non-controlled,
recurrence rate healing Short follow-up
Luigi Basso”* Retrospective 848 Trephine 12-60 Recurrence rate Time-dependent Non-randomized,
case series months recurrence increase non-controlled,

attrition bias

Saed Khalilieh”™ Prospective 203 Trephine Mean 31.1 Recurrence rate Relatively high recurrence Risk of selection bias,
cohort study months attrition bias

Itay Zoarets’® Retrospective 169 Trephine Median 29 Recurrence rate High recurrence rate Selection bias,
case series months attrition bias

Yael Dreznik”’ Retrospective 565 Trephination Median 1.9 Recurrence rate Low recurrence rate Limited to pediatric
case series years patients, Short

follow-up

Catalin lacob”® Retrospective 100 Trephination Median 31.4 | Reoperation rate Moderate reoperation rate | Small sample
case series months

Katherine C Bergus’® | Retrospective 63 Trephination 12 months Wound healing, Moderate healing rate; Small sample, limited
case series recurrence rate moderate recurrence rate | to adolescents,

Selection bias

James M Prieto® Retrospective 105 Trephination Mean 4.6 Recurrence rate, Comparable recurrence; Non-randomized,
cohort study vs wide months complications fewer complications Limited to pediatric
excision patients
Moshe Gips®? Retrospective 1260 Trephine vs Mean 7.2 Recurrence rates, Comparable recurrence; Recurrence
cohort study wide years disease-free similar disease-free estimates derived
excision probability survival from extrapolated
data
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evident recurrence was observed during follow-up, and cauliflower ear deformity was avoided.”® In the treatment of
hidradenitis suppurativa, recurrence rates after simple incision and drainage are relatively high, whereas punch-based
techniques that precisely excise the roof of the abscess and thoroughly curette the cavity wall have demonstrated a lower
tendency toward recurrence in some studies.’'-*?

These applications suggest that, in certain recurrent conditions or diseases in which simple drainage fails to address
the underlying pathology, punch-based techniques may reduce the recurrence risk through more thorough lesion manage-
ment. However, it should be recognized that evidence for auricular hematoma is derived from extremely small case
series, and recurrence rates reported in hidradenitis suppurativa vary substantially across studies, most of which lack
long-term follow-up. Treatment outcomes are also influenced to some extent by operator experience. Therefore, these
approaches are currently better regarded as exploratory minimally invasive modifications rather than established standard
treatment pathways.

Overall, the application of punch-based techniques in subcutaneous lesions reflects three distinct rationales: cosmetic
optimization, channel reconstruction, and technical modification. Their advantages are primarily concentrated in reducing
cutaneous scarring and minimizing tissue trauma, while evidence regarding long-term recurrence control or curative
effectiveness remains to be further strengthened.

Discussion

This review provides a comprehensive overview of the diverse applications of punch-based techniques in dermatologic
surgery. Based on the available evidence, their clinical value primarily lies in the precise handling of localized tissue,
whereas their impact on the overall disease course appears relatively limited. Consequently, substantial differences in
efficacy are observed across indications, which may be closely related to the underlying pathological basis of each
disease and the specific mechanisms through which the techniques exert their effects.

When the available evidence is examined across different indications, punch-based techniques appear to occupy
different clinical positions rather than representing a single uniform strategy. In some settings, such as follicular unit
extraction for androgenectic alopecia, the punch-based step itself constitutes the core therapeutic procedure and is
supported by relatively stable clinical experience, standardized protocols, and predictable outcomes.'” In other condi-
tions, including keloids and selected scar revisions, punch techniques are more commonly used to reduce tissue volume
or modify local structure in combination with adjuvant treatments such as radiotherapy or intralesional therapy; here,
their contribution is adjunctive, and long-term recurrence control remains insufficiently defined.”=” A further pattern is
observed in sinus tract disorders such as pilonidal sinus and hidradenitis suppurativa, where punch-based procedures
facilitate limited lesion clearance or drainage pathway reconstruction with minimal tissue sacrifice, but reported out-
comes vary and are highly operator-dependent.>®*"-"*%2 These distinctions suggest that the clinical value of punch-based
techniques depends less on the instrument itself than on how it is positioned within disease-specific treatment strategies.
It should also be noted that in the pilonidal sinus literature, punch-based procedures are commonly described as
trephination or trephine excision, referring to the use of cylindrical cutting instruments similar to dermatologic biopsy
punches for selective removal of sinus openings and tract debridement.”*”®

Notably, punch-based techniques demonstrate a certain degree of biological plausibility in selected pigmentary
disorders and chronic wounds. For instance, micrografting in stable vitiligo and localized tissue replacement in chronic
ulcers may exert effects through structural coverage and modulation of local inflammation.>® Nevertheless, existing
studies commonly suffer from small sample sizes, substantial etiological heterogeneity, and reliance on subjective
outcome measures, making it difficult to establish clear independent advantages over standard therapeutic strategies.
Therefore, these applications should be regarded as evolving practices within an accumulating evidence base rather than
established standard treatments.

An additional feature of the current literature is the marked imbalance in the distribution of evidence across
indications. Applications such as follicular unit extraction for androgenetic alopecia, punch grafting in stable vitiligo,
and punch-based management of pilonidal sinus are supported by relatively larger observational cohorts and, in some
instances, comparative studies. In contrast, reconstructive uses, cosmetic excision of small benign lesions, and punch
elevation for atrophic scars rely predominantly on isolated case reports or small case series. Even within specific disease
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categories, the research emphasis is uneven. In chronic wound management, most studies focus on structural coverage
and epithelial regeneration, whereas mechanistic investigations into pain modulation remain limited. In keloid treatment,
multi-punch debulking strategies are more frequently described than single-punch approaches. These disparities under-
score the necessity of interpreting therapeutic claims within the context of indication-specific evidence density.

From a methodological perspective, several common limitations are evident in the current literature. First, a large
proportion of the evidence originates from retrospective studies or case series, with a relatively limited number of
randomized controlled trials. Second, punch diameter, spacing, and combination treatment protocols lack standardized
definitions, increasing the inter-study heterogeneity. Third, most studies have follow-up durations of less than one year,
limiting the assessment of long-term recurrence rates and functional outcomes. In addition, operator experience exerts
a considerable influence on treatment outcomes, which may restrict external generalizability. Collectively, these factors
indicate that future research should, based on clearly defined indication boundaries, employ standardized procedural
parameters and multicenter prospective designs to further validate the independent contribution of punch-based
techniques.

Overall, the core advantages of punch-based techniques in dermatologic surgery lie in their minimally invasive
nature, precision, and controllable tissue injury. Their clinical applications currently reflect a coexistence of mature
substitution, combined debulking, and pathway optimization patterns. Importantly, the therapeutic effect of punch-based
approaches appears to vary according to whether the primary pathology of a disease is structural, inflammatory, or
immune-mediated. Their efficacy depends strongly on disease type and application context rather than on inherent
technical superiority. Therefore, evaluating the strength of evidence within specific disease settings is essential for more
rational delineation of their clinical role.

Conclusion
In summary, the clinical scope of punch-based techniques in dermatologic surgery continues to expand; however, their
clinical value is highly dependent on the specific indications. In areas such as follicular unit extraction for androgenetic
alopecia, the procedural workflows are well established and outcomes are predictable In contrast, in the management of
keloid debulking, chronic wounds, and sinus tract disorders, punch-based techniques more often function as components
of combined therapeutic strategies.

Given the substantial variation in evidence quality and follow-up data across different diseases, these techniques
should not be regarded as universal substitutes. Future studies employing standardized procedural protocols and
prospective designs are required to clarify their long-term efficacy and optimal boundaries of application.
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