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Abstract
While several subunit-based algorithms exist for oncologic nasal defects, particularly following Mohs
micrographic surgery, comparable guidance for acute nasal soft-tissue trauma remains lacking. Acute
traumatic defects present distinct challenges related to tissue viability, contamination, tissue salvage,
timing of reconstruction, and variable patterns of tissue loss. This narrative review synthesizes the
contemporary literature on acute nasal soft-tissue reconstruction and proposes a practical clinical
framework for decision-making. Recurring reconstructive principles identified in the literature include
preservation and salvage of viable tissue, assessment of wound suitability for definitive reconstruction,
restoration of contour and airway function, and consideration of defect location, size, depth, and structural
or lining involvement. Small superficial defects may be managed with secondary intention, primary closure,
skin grafting, or local flaps, whereas larger, deeper, and multisubunit defects may require regional flaps,
structural support, and staged reconstruction. Based on these principles, a trauma-specific algorithm is
proposed that prioritizes initial trauma assessment, salvage of avulsed or amputated tissue when feasible,
and determination of wound readiness before proceeding to subunit- and defect-based reconstructive
selection. By translating heterogeneous and predominantly low-level evidence into a structured approach,
this framework addresses a gap in the current literature and may assist surgeons in the management of acute
nasal soft-tissue injuries.
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Introduction And Background
Nasal soft-tissue defects remain among the most challenging problems in facial reconstruction due to the
nose’s complex three-dimensional anatomy and its critical role in both facial aesthetics and airway function
[1,2]. Successful reconstruction requires restoration of contour and skin cover while preserving structural
support and minimizing distortion of adjacent anatomical units [3].

The management of acute traumatic nasal defects presents challenges distinct from those encountered in
planned reconstruction. Traumatic injuries may be associated with irregular wound margins, tissue loss,
contamination, uncertain tissue viability, avulsion or amputation of nasal tissue, and concomitant facial
injuries, necessitating early assessment and reconstructive decision-making [1,4]. The frequency of facial
trauma presenting to emergency departments further emphasizes the need for a structured approach to
acute nasal reconstruction [1]. In contrast, oncologic defects are generally created under more controlled
conditions, allowing reconstructive planning to begin from a defined surgical defect.

Current reconstructive strategies for nasal defects are largely derived from the broader reconstructive and
oncologic literature and are commonly based on the principles of nasal aesthetic subunits and the
reconstructive ladder. Several authors have proposed algorithms that organize nasal reconstruction
according to defect location, size, and available reconstructive options [5,6]. However, comparable trauma-
specific guidance remains limited. In acute trauma, decisions regarding preservation of viable tissue,
management of avulsed or amputated parts, wound contamination, and immediate versus delayed
reconstruction precede selection of a definitive reconstructive technique [1,4]. While established
reconstructive concepts remain applicable, the available trauma-specific literature consists predominantly
of case reports and small case series, and no widely accepted trauma-oriented framework currently exists.

Despite the heterogeneity of reported injuries, several recurring principles can be identified regarding tissue
salvage, wound assessment, timing of reconstruction, subunit-specific reconstruction, structural support,
and indications for staged reconstruction. Synthesizing these principles into a practical clinical framework
may facilitate decision-making in the acute setting.
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This narrative review aims to summarize contemporary strategies for the management and reconstruction of
acute nasal soft-tissue trauma and to propose an evidence-informed, subunit-based framework for
reconstructive planning. The review focuses primarily on the management of the soft-tissue defect;
associated skeletal, cartilaginous, and lining injuries are considered where they directly influence soft-tissue
reconstruction, nasal contour, or airway function.

Review
Methods
A literature search was conducted using PubMed and Scopus to identify studies relevant to the
reconstruction of acute nasal soft-tissue trauma. Additional articles were identified through manual review
of the reference lists of selected publications.

English-language studies describing traumatic nasal soft-tissue defects, reconstructive techniques, and
principles relevant to traumatic nasal reconstruction were included. Given the limited trauma-specific
literature, studies addressing nasal reconstruction in other clinical settings were also considered when they
described reconstructive principles or techniques applicable to acute traumatic defects.

The literature was analyzed qualitatively using a narrative synthesis, with particular attention to mechanism
of injury, tissue viability and salvage, wound contamination, timing of reconstruction, defect location, size
and depth, reconstructive technique, and the presence of structural or lining involvement when these
factors influenced soft-tissue reconstruction. Recurring principles identified across the reviewed literature
were synthesized into a practical subunit-based framework for acute nasal soft-tissue trauma
reconstruction.

Principles of acute nasal reconstruction
Several recurring principles emerged from the reviewed literature and formed the basis of reconstructive
decision-making across a wide range of traumatic nasal defects. These include initial assessment and tissue
salvage, evaluation of wound conditions and timing of reconstruction, application of the aesthetic subunit
concept, assessment of defect size and depth, preservation of structural support and airway function, and
appropriate selection along the reconstructive ladder [4,7].

Tissue Viability and Timing of Reconstruction

Initial management should focus on patient stability, associated facial injuries, wound assessment,
debridement, and evaluation of tissue viability [1,4]. Nasal bone and septal injuries, septal hematoma or
abscess, and evidence of nasal airway compromise should be identified before definitive soft-tissue
reconstruction is undertaken [1]. Traumatic nasal defects may present with contamination, crush injury,
irregular tissue loss, and associated facial trauma, making reconstructive planning less predictable than in
controlled oncologic defects [1,8]. Thorough irrigation and wound exploration are therefore essential to
define the extent of soft-tissue loss and identify associated structural injury [1].

Whenever possible, viable native nasal tissue should be preserved. This is particularly relevant in avulsion
and amputation injuries, in which the presence and condition of the avulsed part should be assessed early
[4]. Primary reattachment or reconstruction with careful debridement, anatomical realignment, and layered
repair may preserve native contour in appropriately selected injuries [4,8,9]. Ghosh described successful
one-stage reconstruction of a complex facial avulsion injury and emphasized early debridement and
accurate restoration of anatomical landmarks [9]. Similarly, primary reconstruction has been reported across
a broader series of traumatic facial defects, supporting early repair when local and systemic conditions
permit [8]. When an amputated nasal segment is available, composite grafting or microsurgical replantation
may be considered in selected cases depending on the size and composition of the amputated tissue, its
condition, and available expertise [6].

The timing of definitive reconstruction should be determined by the wound rather than by defect size alone.
Early definitive repair is most appropriate when the patient is stable, the wound has been adequately
irrigated and debrided, tissue viability is established, and contamination is controlled [1,8]. Clean, sharply
defined injuries presenting early may therefore be suitable for primary repair. Selected bite injuries may also
undergo early repair after meticulous irrigation and debridement when infection risk has been appropriately
addressed [10]. In contrast, crush, blast, high-energy ballistic, heavily contaminated, or otherwise devitalized
wounds may have an evolving zone of tissue injury and may require initial debridement, temporary wound
care, and reassessment before definitive reconstruction [1,8]. The timing of interpolated flap reconstruction
should be individualized according to wound contamination, tissue viability, and the adequacy of
debridement; selected traumatic defects may undergo early reconstruction, whereas wounds with
uncontrolled contamination or evolving tissue loss may require staged management [10].

When definitive reconstruction is not initially appropriate, temporization does not necessarily imply simple
observation. Depending on the defect and wound condition, options may include local wound care, delayed
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primary closure, temporary wound coverage, or staged reconstruction [1,6]. Severe composite facial injuries
may require sequential restoration of the soft-tissue envelope, skeletal framework, and nasal architecture;
multistage reconstruction has been described following extensive traumatic facial tissue loss [11].
Assessment of tissue salvage and reconstructive readiness should therefore precede selection of a subunit-
specific technique.

The Aesthetic Subunit Concept

The aesthetic subunit concept remains an important principle of nasal reconstruction [12]. The nose is
divided into distinct anatomical regions, including the dorsum, sidewalls, tip, alae, soft triangles, and
columella, as illustrated in Figure 1. Reconstruction planned according to subunit boundaries can facilitate
contour restoration and scar placement along natural junctions between aesthetic units [2,3,12].

FIGURE 1: Aesthetic subunits of the nose
Image credit: Magnific AI (Freepik Company, S.L., Málaga, Spain) was used for image enhancement and
refinement during the preparation of this figure. The scientific content, figure design, labeling, and final
interpretation were performed and verified by the authors.

Burget and Menick advocated excision of the remaining normal tissue when a defect involves more than 50%
of an aesthetic subunit, followed by reconstruction of the entire subunit [12]. This principle was developed
primarily in the setting of planned reconstruction and should not be applied rigidly to acute trauma. In
traumatic defects, preservation of viable native tissue generally takes priority over elective completion of a
subunit, and otherwise healthy skin should not routinely be discarded solely to satisfy the >50% rule. Partial-
subunit reconstruction may therefore be appropriate when viable tissue can be retained without
compromising contour, wound closure, or airway function [13,14].

Subunit location also influences tissue selection. The skin of the nasal tip and ala is relatively thick,
sebaceous, and less mobile, whereas the dorsal and sidewall skin is generally thinner and more mobile [3,7].
Consequently, color, thickness, texture, tissue mobility, and contour should be considered together when
selecting donor tissue and determining whether defect-only or whole-subunit reconstruction is preferable
[3,13,14]. The subunit principle should therefore serve as an aesthetic guide rather than an absolute rule in
acute trauma.
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Defect Size and Depth

Defect size and depth are major determinants of reconstructive strategy [3]. Small superficial defects may be
amenable to primary closure, secondary intention healing, or full-thickness skin grafting (FTSG), whereas
increasing defect dimensions generally require local or regional flap reconstruction [2,3]. Secondary
intention may be particularly useful for carefully selected small defects in concave areas, where contraction
can be less conspicuous than in convex nasal subunits [2,7]. Surface dimensions alone, however, do not
adequately define reconstructive complexity. A relatively small defect involving the alar margin or structural
support may require more complex reconstruction, whereas a larger skin-only defect in an area with greater
tissue mobility may remain suitable for local tissue rearrangement [3,7].

Defect depth should therefore be assessed independently of surface size. Skin-only defects primarily require
restoration of the external envelope, whereas composite defects involving cartilage require simultaneous
consideration of soft-tissue coverage and structural support [3]. Full-thickness defects represent a more
complex reconstructive problem because the internal lining, structural framework, and external skin cover
must all be restored [15]. Failure to address these layers may compromise contour and nasal function,
particularly in defects involving the lower third of the nose [15].

Accordingly, defect assessment should define not only surface dimensions but also cartilage loss, mucosal
involvement, exposure of underlying structures, extension across aesthetic subunits, and potential
involvement of the internal or external nasal valve. These characteristics may justify escalation to structural
reconstruction, regional flaps, or staged reconstruction even when the cutaneous defect itself is relatively
limited [3,15]. Detailed techniques for reconstruction of extensive intranasal lining and skeletal framework
are beyond the primary soft-tissue focus of this review; however, their involvement must be recognized
because they directly influence the timing and choice of soft-tissue reconstruction.

Structural Support

Structural support is particularly important in reconstruction of the lower third of the nose [3,7,15]. Defects
involving the tip, ala, alar rim, or columella may compromise projection, contour, and nasal valve function
even when the cutaneous component is relatively limited [3,7]. Structural loss affecting the external nasal
valve, particularly at the alar rim or lateral nasal wall, may lead to retraction or inspiratory collapse, while
deeper septal or lateral-wall injury may contribute to internal nasal valve compromise. Functional airway
assessment should therefore accompany evaluation of the visible soft-tissue defect [1,7].

Cartilage grafting should be considered when loss of native support creates a risk of alar collapse, retraction,
loss of projection, or airway compromise [3,7,15]. The requirement for structural reconstruction increases
with defect depth and the extent of subunit involvement. In complex defects, cartilage grafts may be
combined with local or regional soft-tissue reconstruction to recreate the three-dimensional framework
rather than merely provide surface coverage [3,15].

In multisubunit and full-thickness injuries, reconstruction may require coordinated restoration of lining,
support, and external cover [15]. The specific framework or lining technique should be tailored to the
structures lost and falls beyond the detailed scope of this soft-tissue review; nevertheless, structural or
lining deficiency should be recognized as an independent modifier of the reconstructive plan rather than
considered solely as a consequence of cutaneous defect size.

The Reconstructive Ladder

The reconstructive ladder provides a practical framework for selecting among secondary intention healing,
primary or delayed primary closure, skin grafting, local flaps, regional flaps, and, in exceptional extensive
defects, free tissue transfer [1,2,4]. In nasal reconstruction, progression along the ladder should not be
interpreted as a requirement to exhaust each simpler option before proceeding to a more complex
technique. The objective is to select the least complex approach capable of restoring contour and function
without creating unacceptable distortion of adjacent nasal subunits [2].

Secondary intention healing may be appropriate for selected small superficial defects, particularly in
favorable concave locations [2,7]. Primary closure and FTSGs remain useful for appropriately selected
superficial defects, whereas local flaps provide vascularized adjacent tissue with favorable color and texture
characteristics [2]. When definitive closure must be deferred because of contamination or uncertain viability,
delayed primary closure or temporary wound coverage may provide intermediate wound management before
definitive reconstruction [1,6]. As defect size, depth, or structural involvement increases, regional
reconstruction becomes increasingly important [3,7].

Complex traumatic defects may therefore require direct escalation to a regional flap, often combined with
structural or lining reconstruction, rather than sequential progression through every step of the ladder [1,7].
Conversely, the presence of a large defect alone should not mandate immediate flap reconstruction when the
recipient bed remains contaminated, or tissue viability is evolving. The reconstructive ladder should
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consequently be applied only after tissue salvage, wound condition, involved subunit, and the components
requiring replacement have been assessed.

Subunit-specific reconstruction strategies
Analysis of the reviewed literature demonstrated that reconstructive strategy varied primarily according to
the involved nasal subunit, defect size and depth, tissue characteristics, and the presence of structural loss.
Despite the heterogeneity of reported injuries, several consistent patterns emerged (summarized in Table 1).

Nasal Subunit Common Defect Type Reconstructive Considerations Reconstruction Strategies

Dorsum/sidewall Small-moderate skin defects Good tissue mobility Local flaps, FTSG

Tip Skin ± cartilage defects
Limited skin laxity, contour
preservation

Bilobed flap, local flaps

Ala
Skin ± cartilage defects involving alar
rim

Risk of alar collapse
FTSG + cartilage graft, nasolabial
flap

Soft triangle
[24,25]

Small but anatomically delicate defects Contour preservation critical Local flap or composite graft

Columella Full-thickness or structural defects Structural support required Local flap + cartilage support

TABLE 1: Summary of reconstructive strategies for acute nasal soft-tissue defects by subunit
FTSG: full-thickness skin graft.

Dorsal and sidewall defects are generally the most amenable to conservative or local reconstructive options
because of the relative mobility of adjacent tissue. Small superficial defects may be managed by primary
closure, full-thickness skin grafting, or, in appropriately selected concave areas, secondary intention
healing, whereas local flaps become increasingly useful as defect size increases [2,3,7]. Commonly described
options include advancement, glabellar, dorsal nasal, and bilobed flaps [3,7]. Defects of the proximal dorsum
are particularly amenable to glabellar flap reconstruction, whereas more distal dorsal defects may be
reconstructed using local advancement or transposition flaps [1,16]. Tissue thickness and texture should also
be considered, as the relatively thin dorsal and sidewall skin may make bulky tissue transfer conspicuous
[3,7].

Reconstruction of the tip is more challenging because of its convex contour, thicker sebaceous skin, and
limited tissue laxity [3,7]. Local flaps, including bilobed and dorsal nasal flaps, are useful for appropriately
selected small-to-moderate defects, whereas larger or deeper defects may require regional reconstruction
[1,7,15,16]. Bilobed flaps are particularly useful for distal nasal defects in which adjacent tissue can be
recruited without excessive tension; however, inappropriate flap design or use in defects that are too large
may result in pincushioning, trapdoor deformity, or distortion of the alar margin [3,7]. In selected traumatic
tip defects, dorsal nasal flaps provide a one-stage reconstructive option with favorable contour restoration
[17]. Larger tip defects, particularly those involving multiple tissue layers, may require forehead flap
reconstruction [3,15].

Alar reconstruction requires particular attention to contour, rim position, and external nasal valve function.
Even relatively small defects may produce clinically significant notching, retraction, or collapse when the
alar margin or underlying support is involved [1-3]. Preservation of viable alar tissue is therefore particularly
important in trauma [6]. When an avulsed segment is available, primary reattachment or composite grafting
may be considered in selected defects before replacing native tissue with a flap [6,18]. Corradino et al.
described reconstruction of a full-thickness alar defect following human bite injury using an auricular
composite graft combined with a melolabial flap, restoring both soft-tissue cover and cartilaginous support
[18].

Nasolabial and melolabial flaps provide adjacent tissue with favorable color and texture characteristics and
are particularly useful for alar defects [3,19]. Depending on defect configuration and flap design, they may be
transposed directly or used as interpolated flaps requiring subsequent pedicle division [3,17]. Trauma-
specific reports demonstrate their applicability in this setting: Rahpeyma and Khajehahmadi described the
use of the nasolabial flap for maxillofacial gunshot injuries, including reconstruction of a traumatic nasal
alar defect [20]. The timing of definitive interpolated reconstruction should be individualized according to
wound contamination, tissue viability, and adequacy of debridement, with staged management considered
when wound conditions remain unfavorable [1,4].
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Columellar defects were less frequently reported but may require restoration of both soft-tissue cover and
structural support [3,15]. Because loss of columellar support may affect nasal projection and airway
relationships, the depth of injury is more important than surface dimensions alone [3,15]. Composite defects
involving cartilage loss are associated with increased reconstructive complexity regardless of subunit
location [3,15].

The most demanding injuries involve multiple subunits of the lower third of the nose [21]. These defects
frequently require staged reconstruction, restoration of the cartilaginous framework, and regional flaps,
particularly the paramedian forehead flap (PMFF) [15,22]. The PMFF provides a substantial amount of well-
vascularized tissue with favorable color and texture match and remains an important option for large tip,
alar, and multisubunit defects [3,15,22]. Its use should nevertheless be individualized according to wound
condition, defect requirements, patient factors, and the availability of suitable forehead tissue [4,15].

Collectively, these findings suggest that reconstructive selection should not be based on subunit or defect
size alone. Dorsal and sidewall defects frequently permit simpler approaches, whereas injuries involving the
tip, ala, columella, or multiple lower-third subunits more often require advanced soft-tissue reconstruction
and, when structural support has been lost, coordinated framework restoration [7,21,23]. In acute trauma,
preservation of viable native tissue, wound condition, skin characteristics, and functional consequences
should modify the application of otherwise established subunit-based reconstructive principles [4,14]. 

Proposed subunit-based algorithm
Previous algorithmic approaches have largely focused on flap selection according to defect location,
orientation, and subunit involvement, providing an important foundation for contemporary nasal
reconstruction planning [5]. Based on the recurring reconstructive patterns identified in the reviewed
literature, a practical algorithm for acute nasal soft-tissue trauma reconstruction was developed (Figure 2).
In contrast to algorithms developed primarily for planned defects, the proposed framework begins with
acute trauma assessment and tissue salvage before proceeding to subunit-specific reconstruction. It is
intended as an evidence-informed clinical guide rather than a validated treatment algorithm.
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FIGURE 2: Proposed algorithm for acute nasal soft-tissue trauma
reconstruction
The algorithm integrates initial trauma assessment, preservation and salvage of avulsed or amputated tissue,
wound suitability for definitive reconstruction, involved nasal subunit, defect size and depth, tissue characteristics,
and structural or lining loss to guide reconstructive planning. When definitive reconstruction is not initially
appropriate, debridement and temporization are followed by reassessment and delayed or staged reconstruction.
Size categories refer to the maximum dimension of the nasal soft-tissue defect and are defined as small (<1 cm),
medium (1–1.5 cm), and large (>1.5 cm). These thresholds represent pragmatic clinical categories derived from
reconstructive patterns identified in the reviewed literature and should not be interpreted as validated cutoff
values.

FTSG: full-thickness skin graft; PMFF: paramedian forehead flap.

Figure created by the authors using Microsoft PowerPoint (Microsoft Corporation, Redmond, Washington) based
on the literature reviewed in this narrative review.

Memar and Caughlin proposed a size- and subunit-based approach to post-Mohs nasal defects larger than
1.5 cm, emphasizing reconstruction along cosmetic subunit borders and selection of local, regional, or
forehead flaps according to defect characteristics [6]. Although several of these principles remain applicable
to traumatic defects, acute trauma requires additional consideration of tissue salvage, contamination,
evolving tissue viability, associated injuries, and the timing of definitive reconstruction [1,4].

The first decision point is therefore whether an avulsed or amputated nasal segment is available and
potentially salvageable. Viable native tissue should be preserved whenever possible, and primary
reattachment or reconstruction may be appropriate in selected injuries [4,8,9]. Composite grafting or
microsurgical replantation may represent additional salvage options in selected amputations depending on
the size and composition of the tissue, its condition, and available expertise [4,17]. When salvage is not
feasible or when no amputated part is available, management proceeds according to the characteristics of
the residual wound.

Before definitive soft-tissue reconstruction, associated injuries and wound conditions should be assessed.
Patient stability, nasal airway compromise, septal hematoma or abscess, nasal bone or septal injury,
contamination, and tissue viability may influence the timing and extent of reconstruction [1,4,8]. Early
definitive reconstruction is most appropriate when the patient is stable, tissue viability is established, and
the wound has been adequately irrigated, debrided, and decontaminated [1,8]. Conversely, heavily
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contaminated wounds and injuries with evolving tissue viability, including severe crush, blast, and high-
energy ballistic injuries, may require debridement and temporization followed by delayed or staged
reconstruction [1,8,11]. The timing of definitive interpolated flap reconstruction should be individualized
according to wound contamination, tissue viability, and adequacy of debridement, with staged
reconstruction considered when the recipient bed is not yet suitable [4,10].

Once the wound is suitable for definitive reconstruction, planning proceeds according to the involved nasal
subunit, defect size and depth, tissue characteristics, and the presence of structural or lining loss [3]. The
algorithm incorporates the principles of the reconstructive ladder within this assessment. Defects are
stratified into three pragmatic size categories: small (<1 cm), medium (1-1.5 cm), and large (>1.5 cm). These
thresholds were synthesized from recurring reconstructive patterns across the reviewed literature and are
intended to facilitate organization of reconstructive options rather than serve as validated treatment cutoffs
[3,6,17]. Importantly, defect size should not override tissue viability, depth, structural involvement, or the
opportunity to preserve viable native tissue [4].

Smaller superficial defects may be amenable to secondary intention healing, primary or delayed primary
closure, skin grafting, or local tissue rearrangement, depending on wound and subunit characteristics [2,3,7].
Increasing defect size, depth, or structural involvement may require escalation to regional reconstruction
[3,7]. Particular attention is required for defects involving the tip, ala, and lower third of the nose, where
tissue mobility is limited and loss of support may compromise contour or nasal valve function [3,15,17].

Structural or lining loss acts as an additional modifier rather than a separate size category. Defects involving
the alar rim, nasal tip, columella, or multiple lower-third subunits may require structural reconstruction to
maintain contour and airway function [3,15,18]. Full-thickness defects require coordinated consideration of
the internal lining, structural framework, and external soft-tissue cover and may necessitate staged
reconstruction [15]. Detailed selection of lining and framework techniques falls beyond the primary soft-
tissue focus of the present algorithm, but their involvement should be recognized before definitive coverage
is selected.

The paramedian forehead flap (PMFF) remains a principal regional option for extensive or complex nasal
defects once the recipient bed is suitable for definitive reconstruction [7,15]. Comparative evidence has
evaluated the PMFF and nasolabial flap as major regional reconstructive options [26], with systematic review
and meta-analysis-level evidence further examining their relative outcomes [27]. Recent systematic review
and meta-analytic evidence likewise supports the role of local techniques for appropriately selected distal
nasal defects while demonstrating the continued importance of regional flaps for larger and more complex
reconstruction [28].

Rather than assigning a single technique to a given defect, the proposed algorithm organizes decision-
making sequentially: initial trauma assessment and tissue salvage; assessment of wound suitability for
definitive reconstruction; evaluation of subunit, size, depth, and tissue characteristics; identification of
structural or lining involvement; and selection of the least complex reconstructive option capable of
restoring form and function. This sequence is intended to distinguish acute traumatic reconstruction from
algorithms designed for controlled oncologic defects while preserving flexibility for surgeon judgment and
individual patient factors. 

Discussion
The available literature demonstrates that established principles of nasal reconstruction remain applicable
to traumatic defects, but their use in the acute setting requires additional consideration of tissue salvage,
wound condition, tissue viability, mechanism of injury, and the pattern of tissue loss [1,4]. Existing
reconstructive algorithms have predominantly addressed oncologic defects and have organized treatment
according to defect size, location, and aesthetic subunit [5,6]. In contrast, traumatic defects may be irregular,
contaminated, structurally complex, and associated with avulsion or amputation, uncertain tissue viability,
or additional facial injuries [1,4,8]. The framework proposed in this review therefore integrates established
reconstructive principles with factors that are particularly relevant to acute trauma.

A major distinction is that reconstructive planning in trauma begins before the selection of a technique for
the residual defect. When tissue has been avulsed or amputated, the potential for preservation or salvage of
native nasal tissue should first be considered [4]. Primary reconstruction has been successfully applied to
traumatic facial injuries, including complex avulsion defects [8,9], whereas severe composite injuries may
require staged management [11,29]. The proposed algorithm therefore prioritizes tissue salvage and
assessment of wound suitability for definitive reconstruction before proceeding to defect-specific planning.
Patient stability, contamination, tissue viability, and associated structural or airway injuries may all
influence this decision [1,4]. This trauma-first sequence distinguishes the proposed framework from
algorithms developed primarily for planned oncologic defects, which generally begin with an established
surgical defect [5,6].

The timing of reconstruction should similarly be individualized according to wound characteristics rather
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than defect dimensions alone. Early definitive reconstruction may preserve native tissue and reduce
secondary deformity when the wound has been adequately debrided, contamination is controlled, tissue
viability is established, and the patient is clinically stable [1,4,8,9]. Conversely, wounds with substantial
contamination, crush injury, or evolving tissue loss may benefit from temporization and reassessment before
definitive reconstruction [1,8,11]. Thus, immediate and delayed reconstruction should be viewed as context-
dependent pathways rather than competing strategies.

Once the wound is suitable for definitive reconstruction, the aesthetic subunit concept provides an
important anatomical basis for planning. Burget and Menick established the subunit principle as a
foundation of nasal reconstruction [12], and subsequent algorithms have incorporated subunit location,
defect dimensions, and reconstructive complexity into treatment selection [5,6]. However, the >50% subunit
principle was developed in the context of planned reconstruction and should not be applied rigidly to acute
trauma. Sacrificing otherwise viable native tissue solely to complete an aesthetic subunit may be undesirable
after traumatic tissue loss. Preservation of viable tissue, tissue quality, color and texture match, contour,
and functional consequences should therefore be balanced against the potential aesthetic advantages of
whole-subunit reconstruction [4,13,14]. Partial-subunit repair may be appropriate when these objectives can
be achieved without unnecessary removal of healthy tissue [13,14].

Similarly, defect size provides a useful framework for organizing reconstructive options but should not be
interpreted as the sole determinant of technique. Smaller superficial defects are generally suitable for
simpler approaches, including secondary intention healing, primary or delayed primary closure, skin
grafting, and local tissue rearrangement in appropriately selected wounds, whereas increasing defect size
and complexity may require regional reconstruction [2,3,7]. The size categories used in the proposed
algorithm should therefore be regarded as pragmatic clinical categories rather than validated treatment
thresholds [3,6,17]. Defect depth, subunit characteristics, structural loss, and functional consequences may
necessitate escalation to more complex reconstruction irrespective of surface dimensions [3,15].

This consideration is particularly important in the lower third of the nose, where even limited tissue loss
may compromise contour or nasal valve function [3,15,17]. Full-thickness defects require coordinated
consideration of the internal lining, structural framework, and external cover [15]. Consequently, defects
involving cartilage loss or multiple tissue layers may require structural reconstruction in combination with
local or regional soft-tissue coverage [3,15]. The paramedian forehead flap remains an important option for
extensive and complex nasal defects, while local and other regional techniques remain appropriate for
selected smaller defects [7,15,28]. Although detailed reconstruction of the nasal lining and cartilaginous
framework falls beyond the primary soft-tissue focus of this review, failure to recognize these components
during initial assessment may compromise both reconstructive planning and functional outcome.

The proposed framework should therefore not be interpreted as assigning a single reconstructive technique
to each defect. Instead, it organizes decision-making according to a sequential assessment of tissue salvage,
wound readiness for definitive reconstruction, subunit location, defect size and depth, tissue characteristics,
structural or lining involvement, and the reconstructive complexity required. Patient-specific factors and
mechanism of injury may further modify these decisions. This approach retains the flexibility necessary for
traumatic injuries while incorporating principles derived from established nasal reconstruction literature.

Reconstructive success should ultimately be assessed by both aesthetic and functional outcomes. In addition
to flap or graft survival, follow-up should consider contour, symmetry, alar position, scar quality, nasal
airway function, and the need for secondary revision. Where feasible, standardized photography and
validated patient-reported outcome measures may improve comparability between reconstructive
approaches. Instruments assessing nasal obstruction and patient satisfaction, including the Nasal
Obstruction Symptom Evaluation (NOSE) scale and FACE-Q modules, may provide useful complementary
measures in future studies [30,31].

Importantly, the proposed algorithm is an evidence-informed synthesis rather than a validated treatment
guideline. The trauma-specific literature remains dominated by case reports, small case series, and
retrospective observations, while several principles incorporated into the framework are extrapolated from
the broader nasal reconstruction literature. Consequently, the algorithm is intended to support, rather than
replace, individualized surgical judgment. Prospective studies using standardized functional, aesthetic, and
patient-reported outcomes are needed to evaluate the proposed framework and determine whether its size
categories and reconstructive pathways can be further refined.

Limitations of the current evidence
Several limitations within the available literature should be acknowledged. First, trauma-specific evidence
remains limited, with most published studies consisting of case reports and small case series. Consequently,
the available data are inherently susceptible to publication and selection bias and do not permit robust
direct comparison of reconstructive techniques or management pathways.

Second, substantial heterogeneity exists among reported injuries. Defects vary considerably with respect to
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mechanism of injury, location, size, depth, tissue viability, degree of contamination, availability of avulsed
or amputated tissue, and associated facial injuries. These factors influence both the timing and method of
reconstruction, complicating meaningful comparison between studies and limiting the generalizability of
individual reconstructive approaches. In particular, evidence supporting specific criteria for immediate
versus delayed reconstruction and tissue-salvage strategies remains largely observational.

Outcome reporting is similarly inconsistent. Although most studies describe satisfactory functional and
aesthetic results, objective outcome measures are rarely used, and long-term follow-up is often limited.
Standardized assessment of nasal airway function, aesthetic outcomes, complications, secondary revisions,
and patient-reported outcomes is uncommon, limiting meaningful comparison between reconstructive
approaches.

An additional limitation is the predominance of retrospective observations. No trauma-specific
reconstructive algorithm identified in the reviewed literature has undergone prospective validation, and
direct comparisons of alternative reconstructive strategies for similar traumatic defect patterns remain
limited. Although comparative and meta-analytic evidence exists for selected nasal reconstructive
techniques, it is derived predominantly from broader nasal reconstruction rather than acute trauma-specific
populations [26-28]. Furthermore, several principles incorporated into the proposed framework are
necessarily extrapolated from oncologic and general reconstructive literature because corresponding
trauma-specific evidence is unavailable.

Despite these limitations, several reconstructive principles were consistently observed across the reviewed
literature. The recurrent importance of tissue preservation, wound condition, aesthetic subunits, defect
depth, structural support, and staged reconstruction in complex injuries suggests that meaningful synthesis
remains possible. Accordingly, the proposed framework should be viewed as an evidence-informed clinical
guide derived from the available literature rather than a validated treatment algorithm.

Future research should focus on prospective and multicenter evaluation of defined traumatic defect patterns
using standardized reporting of wound characteristics, reconstructive techniques, complications, and long-
term outcomes. Incorporation of validated functional and patient-reported outcome measures, together
with standardized aesthetic assessment, would facilitate comparison between reconstructive approaches
and may enable future refinement and validation of trauma-specific reconstructive frameworks.

Conclusions
Although traumatic nasal defects are highly variable, several consistent reconstructive principles emerge
from the available literature. Early assessment of tissue viability and salvage potential, wound condition,
and suitability for definitive reconstruction should precede defect-specific planning. Once reconstruction is
appropriate, preservation of viable native tissue, aesthetic subunit, defect size and depth, structural support,
and functional requirements guide selection of the reconstructive approach. The proposed framework
integrates these principles into a practical, trauma-oriented approach to acute nasal soft-tissue
reconstruction while preserving flexibility for individual injury characteristics and surgical judgment. Given
the limited quality of trauma-specific evidence, prospective studies with standardized functional, aesthetic,
and patient-reported outcomes are needed to validate and refine the proposed framework.
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