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Abstract

Background: Nasal septal perforation (NSP) is a multifactorial condition characterised by a full-thickness defect in the nasal
septum, with clinical presentation ranging from asymptomatic cases to significant nasal obstruction, crusting, epistaxis, and im-
paired quality of life. A major challenge in NSP management is the absence of standardised diagnostic and therapeutic protocols,
contributing to inconsistent outcomes. This study aimed to develop an international consensus on the assessment, classification,
and management of NSP to standardise clinical decision-making and improve patient care.

Methodology: A modified Delphi process was conducted over three iterative rounds involving 25 panellists from 15 countries
across four continents. Structured questionnaires addressing NSP diagnosis and management were developed, distributed, and
refined. Statements covered eight categories: assessment; physiopathology and causes; position; dimensions; non-surgical treat-
ment; surgical treatment, follow-up and results; and quality of life. Consensus was defined as >70% agreement, with no more than
10% disagreement.

Results: Consensus was reached for 98.2% of the proposed statements. Fifty-six agreements included validated symptom as-
sessment tools, imaging protocols, classification systems based on size and location, preferred medical and surgical treatments,
perioperative care standards, and outcome evaluation methods. Areas without full consensus included the clinical relevance of
superior-inferior perforation location, prognostic significance of mucosal oedema, the optimal abstinence period from intranasal
drug use, and the necessity of early postoperative debridement.
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Conclusions: These expert consensus statements emphasise validated assessment tools, structured classification systems, and

treatment approaches, providing a comprehensive framework to unify NSP management, guide future research, and improve

patient outcomes.
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Introduction

A nasal septal perforation (NSP) is a full-thickness defect of

the nasal septum (NS) that communicates between the nasal
cavities, resulting in altered intranasal airflow, which in some in-
dividuals leads to symptoms such as nasal obstruction, dryness,
crusting, bleeding and reduced quality of life (QoL) “-3. NSP has
an estimated prevalence of 0.9-2.05% in the general population
“5), The aetiology of NSP is diverse, with previous nasal surgery
and intranasal drug use being the most common causes ©.
Surgical closure is recommended for symptomatic patients
who fail conservative measures after the underlying aetiology
has been addressed ©. Although nasal reconstruction has been
described since antiquity, it was not fully developed until the
early 20th century, with the development of facial reconstruc-
tion surgery by Harold Gillies . However, the limitations of NS
reconstruction were not fully overcome until the late 20th cen-
tury, with the introduction of bipedicled mucosal advancement
flaps based on vascular anatomy and supporting nonvital grafts.
These advances, together with the development of endoscopic
sinus surgery (ESS), enabled reliable septal reconstruction with
reported closure rates of up to 92% ©-1),

A robust and successful surgical closure is likely the main

factor driving the increased interest in NSP over the past two
decades, reflected in the growing literature. However, there are
inconsistencies and discrepancies in the literature regarding
certain definitions and terminologies, a lack of standardization
in perforation evaluation, and a heterogeneous assessment of
both closure and symptom outcomes which currently makes

it difficult to compare results or data across different scientific
groups @. Consequently, management strategies have varied
significantly across institutions and regions, often relying heavily
on individual clinician experience rather than evidence-based
practice.

To address this issue an international multidisciplinary panel

of rhinologists and nasal surgeons from 15 countries and 4
continents was convened. The aim was to develop consensus
statements for NSP assessment, classification and management.

Materials and methods

This consensus statement comprised: 1) Recruitment of pane-
lists selected for their expertise in NSP management; 2) Targeted
literature review; 3) Qualitative survey and formulation of an
initial set of statements; 4) Panel meeting to review and refine
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statements; 5) Administration of the first survey iteration; 6)
Evaluation and refinement of ambiguous items, including adap-
tation or removal of statements; 7) Administration of a second
survey iteration; 8) Further statement refinement; 9) Final data
aggregation and analysis; 10) Panel meeting to discuss results;
11) Third survey iteration focusing on points reconsidered after
panel discussion; 12) Finalization of consensus statements and
manuscript drafting with open panel feedback. The survey pro-
cess and manuscript development were led by the panel chair
(IA), with designated panel members (OG and MJR-L) using the
modified Delphi methodology.

Literature review

Clinical gaps were identified from guidelines and evidence-
based reviews. A supplementary PubMed / Web of Science
search (English or Spanish) using the terms “("nasal septal
perforation"[tiab]) OR ("nasoseptal perforation"[tiab]) OR (("sep-
tal perforation"[tiab]) AND (nasal[tiab] OR nose[tiab]))” was per-
formed, and the resulting gaps informed the Delphi framework.

Creation of initial set of statements

Following literature review and panel discussions, an initial

set of 67 statements was produced and grouped into 8 areas:

1) Assessment, 2) Pathophysiology and Causes, 3) Position, 4)
Dimensions, 5) Non-Surgical treatment, 6) Surgical treatment, 7)
Follow up and Results and 8) Quality of life.

Delphi method

The Delphi method was employed to capture expert opinion,
ensuring equal input while minimizing potential bias %, Panel
members rated agreement on a 5-point Likert scale (1 = strongly
disagree; 2 = disagree; 3 = neutral; 4= agree; 5= strongly agree).
Consensus was defined a priori as 270% agreement (agree/
strongly agree) with <10% strongly disagree, or >70% disagree-
ment (disagree/strongly disagree) with <10% strongly agree.
Surveys were distributed via Google Forms (Google LLC, Moun-
tain View, CA, USA). All items required mandatory completion,
and included a free-text field for justification/ comments. Email
addresses were collected for follow-up, and responses were
anonymised. All panelists completed all rounds.

Our Delphi process comprised three rounds, with statement
refinement between rounds based on panel feedback. Outco-
mes and statement flow are summarized in Figure 1. Statement
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Table 1. Delphi results for statements on nasal septal perforation categorised by assessment; physiopathology and causes; position; dimensions; non-surgical treatment;

surgical treatment, follow-up and results; and quality of life.

ASSESSMENT
Statement Mode Median  Range Agree  Strongly Strongly
(%) agree  disagree
(%) (%)
1 It is important to determine whether a nasal septal perforation is 5 5 4-5 4 96 0
symptomatic or asymptomatic
2 The NOSE-perf is a useful tool in the assessment of NSP symptomato- 5 4 2-5 41.7 45.8 0
logy
3 TheVisual Analogue Scale (VAS) is a valuable instrument for assessing 4 4 2-5 45.8 333 0

the global severity of NSP, categorized as mild (<3), moderate (3-7),
and severe (>7).

4 Crusting is a relevant finding in the nasal examination of NSP 5 5 4-5 333 66.7 0

5 Scarring/Squamous metaplasia is a relevant finding in the nasal exami- 4 4 3-5 54.2 29.2 0
nation of NSP

6  Granulation is a relevant finding in the nasal examination of NSP 4 4 2-5 45.8 375 0

7  Edemais a relevant finding in the management of nasal septal perfo- 4/5 4 4-5 36 36 0
ration

8  Nasal mucosa ulceration is a relevant finding in the physical explora- 5 5 2-5 24 72 0
tion of NSP

9  Itisimportant to assess saddle nose deformity in patients with nasal 5 5 4-5 8 92 0

septal perforation

10  The presence of septal deformity is a relevant finding in the nasal 5 5 2-5 12.5 62.5 0
examination of NSP

11 The assessment of osseocartilaginous support is an important part of 5 5 4-5 125 87.5 0
the clinical examination

12 Inthe clinical assessment of NSP, vasoconstrictors can be used to 5 5 3-5 29.2 583 0
improve visibility

13 Serology tests should be included in the clinical assessment of NSP 5 5 2-5 16.7 75 0
when the history or clinical examination reveals suspicious findings or
when the aetiology is idiopathic

14 Inroutine NSP evaluation, the initial clinical assessment does not typi- 5 5 2-5 375 583 0
cally include fungal, mycobacterial nor bacterial cultures unless there is
a clinical suspicion based on symptoms or examination findings.

15 In the absence of clinical suspicion for neoplasia or inflammatory 5 5 2-5 333 62.5 0
disorders, a biopsy is generally not necessary in the evaluation of
NSP. However, it may be considered in cases with atypical features or
uncertain aetiology.

16 In cases of suspicion of intranasal drug use, drug testing should be 5 5 2-5 8.3 75 0
conducted before considering any surgical treatment

17 Computed tomography is part of the initial assessment of a NSP 5 4 1-5 333 45.8 4.2

18 Olfactory tests, including Threshold, Discrimination, and Identification 4/5 45 4-5 50 50 0

assessments, are not routinely part of the initial evaluation of NSP. Ho-
wever, they may be considered in cases where patients report olfactory
dysfunction.

19  Computational fluid dynamics (CFD) tests are not typically part of 5 5 4-5 25 75 0
the initial assessment of NSP. However, they can be used for research
purposes.

20 Trigeminal sensitivity tests are not typically part of the initial assess- 5 4 1-5 333 41.7 4.2

ment of NSP. They may be considered if there are concerns about
neurological involvement or nerve damage.

PATHOPHYSIOLOGY AND CAUSES

1 Excoriation, ischemia and ulceration of the mucosa, over time can 5 5 2-5 29.2 54.2 0
result in a septal perforation
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ASSESSMENT
Statement Mode Median Range Agree Strongly Strongly
(%) agree  disagree
(%) (%)
2 Regardless of aetiology, nose picking, driven by nasal crusting, is a 5 4.5 2-5 25 50 0
factor in the pathogenesis (between ulceration and perforation) of NSP.
3 Nose picking can be a factor in enlargement of NSP. 5 5 25 20.8 70.8 0
4 Nose picking alone may not explain why most NSP are in the anterior 4 4 2-5 45.8 375 0
portion
5 Rhinotillexomania (compulsive nose picking) could be considered as a 5 5 4-5 45.8 54.2 0
form of nasal septum trauma.
6  Inaddition to the seven groups, an additional group could be included 5 4 1-5 333 41.7 4.2
for idiopathic NSP
7  Pathophysiology of NSP 4 4 2-5 45.8 333 0
8  Causes Chart 5 4 2-5 37.5 45.8 0
9  Pathophysiologic Progression from Nasal Septal Excoriation to Perfo- 5 5 2-5 40 60 0
ration
POSITION
1 Distinguishing between an anterior and posterior NSP is clinically 5 5 3-5 20.8 70.8 0
important
2 Distinguishing between an anterior and posterior NSP is surgically 5 5 3-5 83 83.3 0
important.
3 The exit of the incisive canal (nasopalatine canal) could serve as a 4 4 3-5 50 25 0

helpful landmark for distinguishing between an anterior and posterior
NSP from both clinical and radiological perspective

4 NSP position is considered anterior when its posterior border lies 4 4 3-5 50 333 0
in front of an imaginary line drawn from the posterior border of the
incisive canal to the nasion, as assessed radiologically

5 It is surgically relevant to differentiate between a superior and an 4 4 1-5 41.7 375 4.2
inferior NSP
DIMENSIONS
1 The best way to measure the size of a NSP clinically is by using a surgi- 5 4 2-5 41.7 45.8 0

cal ruler under endoscopy

2 The anteroposterior diameter (cm) of the NSP is an important measure- 4 4 3-5 50 45.8 0
ment during the radiological assessment

3 The craniocaudal diameter (cm) of the NSP is an important measure- 5 4.5 3-5 41.7 50 0
ment during the radiological assessment

4 NSP area (cm?) can be a useful measurement in the radiological assess- 4 4 2-5 54.2 333 0
ment for research purposes; however, an approximate elliptic area may
be easier to assess in clinical practice

5 It would be beneficial to have a single classification to help differenti- 5 5 2-5 16.7 75 0
ate between small, medium, and large NSPs.

NON-SURGICAL TREATMENT

1 Medical treatment should be offered before considering surgical 5 5 2-5 333 54.2 0
treatment

2 Nasal septal buttons are not a first line treatment; however, they can be 4 4 2-5 50 29.2 0
considered in patients who are not candidates for surgery

SURGICAL TREATMENT

1 The patient's preferences should always take precedence when consi- 5 4 1-5 41.7 458 8.3
dering the surgical closure of a NSP

2 Providing mucosal coverage on both sides of the repair is advisable 5 4 2-5 29.2 45.8 0

3 Contralateral free mucosal grafts or interposition grafts can be utilized 4 4 2-5 50 333 0

with pedicled flap repair in selected cases.

4 In patients with NSP associated with a valve defect or dorsal nasal de- 4 4 1-5 41.7 29.2 4.2
formity (saddle nose), it is recommended to address all issues surgically
at the same time
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ASSESSMENT
Statement Median Range Agree Strongly Strongly
(%) agree  disagree
(%) (%)
5  The use of oral antibiotics during the postoperative time is advisable. 4 4 3-5 70.8 25 0
6 Silicone splints should be placed on both sides of the nasal septum for 5 5 2-5 25 54.2 0
at least two weeks following surgery.
7  Abstinence from intranasal drug use is necessary prior to attempting 5 5 2-5 4 96 0
surgical closure of a nasal septal perforation
FOLLOW UP AND RESULTS
1 The minimum follow-up time after surgical closure to determine thera- 4 4 3-5 50 37.5 0
peutic success should be at least 6 months
2 The term ““reperforation”” could be used if, after surgical success (clo- 4 4 2-5 62.5 29.2 0
sure for at least 3 or 6 months) a NSP reopens
3 Therapeutic success includes both clinical and surgical success. In this
way, after 6 months of follow-up, the possible results could be grouped
into:
—  Complete success (Closed without symptoms)
—  Clinical success without surgical success (Perforated/Partially closed
without symptoms)
- Surgical success without clinical success (Closed with symptoms)
—  Noclinical or surgical success (Perforated/Partially closed with 5 4.5 2-5 37.5 50 0
symptoms)
QUALITY OF LIFE
1 The NOSE-perf questionnaire is a useful tool in the assessment of the 4 4 3-5 50 37.5 0
impact on quality of life in patients with NSP
2 A visual analogue scale (VAS) for disease severity is a useful tool in the 4 4 3-5 58.3 20.8 0
assessment of the impact on quality of life in patients with NSP
3 Although SNOT-22 is not a specific questionnaire to assess quality of 4 4 3-5 62.5 20.8 0

life in patients with NSP, it is a valuable instrument for evaluating the
emotional/functional factors caused by the NSP

evolution is detailed in the Supplementary Material.

consensus on the vast majority of statements (98.2%) reflecting
the strength of recommendations and of overall agreement.

Results Items without consensus warrant further research.
A total of 56 statements, grouped into 8 categories: assessment,

physiopathology & causes, position, dimensions, non-surgical Assessment

and surgical treatment, follow-up & results and quality of life, Symptoms assessment

reached final consensus (Table 1). Three statements were ex-
cluded because the concepts were already represented within
other statements (Supplementary Material). Of the 56 final
statements, 22 had a median response of 5 (strongly agree),
while the remaining had 4 (agree). Strongly disagree responses
were uncommon (<10%).

Discussion

The purpose of this consensus statement is to establish a struc-
tured framework for the study of NSP integrating the best availa-
ble evidence with the collective expertise of the panel. This work
aims to improve and standardize the evaluation and treatment
outcomes of NSP, while also fostering opportunities for future
research and international collaboration. The panel achieved

NSP can remain asymptomatic in approximately 20% of subjects
(1617 therefore, it is essential to first determine whether the con-
dition is symptomatic. There was a consensus on the NOSE-perf
scale "® and VAS scale to assess disease severity related to NSP.
However, a key limitation highlighted in both scales was the
absence of an emotional domain, which is considered relevant
to patient perception of the perforation and its associated
symptoms. No consensus was reached on using the SNOT-22,
primarily because it doesn’t adequately capture the specific
symptoms associated with NSP.

Physical examination
Nasal endoscopy provides important information for determi-

ning its aetiology and guiding therapeutic options "?. Moreover,

Rhinology Vol 64, No 6, December 2026
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Iteration 1 ’ Iteration 2 ’ Iteration 3
67 statements ‘ ‘ 27 statements ‘ ‘ 9 statements
} ' ‘

29 reached consensus
9 multiple choice questions

21 reached consensus
2 multiple choice questions

6 reached consensus
2 open-ended questions

29 not reached consensus

4 not reached consensus

1 not reached consensus

Statements modification

5 removed
8 merged into 3
8 new

27 for Iteration 2

Statements modification
| ‘

Participants meeting —-debate

9 for Iteration 3 —

Figure 1. Delphi consensus process flow diagram summarising the number of items included, excluded, merged, or added across the three survey rounds.

NSP appearance has been reported to correlate moderately well
with patient-reported symptoms . Consensus was reached
that the most relevant findings during the physical examination
include crusting, scarring, granulation and septal deformity.
Crusting, and its repeated removal, was the finding with the
highest level of consensus ?". Scarring and granulation were
recognized as signs of chronic inflammation and parameters of
the healing process 2%, although their assessment and standar-
dization may be challenging. The presence of oedema reached
consensus only in the third iteration with greater controversy.
Oedema was considered relevant primarily in the management
of NSP, as it may influence donor tissue quality assessment,
surgical complexity, and postoperative healing. In the third
iteration, nasal mucosa ulceration - defined as full-thickness
mucosal damage with exposure of septal cartilage- was also
considered a relevant finding.

Septal deformity (deviation) associated with NSP was regarded
as an inconsistent finding, relevant mainly in the surgical con-
text. Migliani et al. proposed a clinical grading scale incorpora-
ting 5 examination findings - oedema, crusting, scarring, gra-
nulation and septal deviation - with acceptable interrater and
intrarater reliability 2%, scored on a 3-point scale (0-2). Although
ulceration is not included, no other scale has been described to
date. Assessment of osseocartilaginous remnants and saddle
nose deformity was also considered important when evaluating
septal involvement and surgical options. Vasoconstrictors were
agreed to improve visibility, while no consensus was achieved
regarding their use for patients' comfort and nasal swell body
assessment.

Complementary testing
Laboratory workup of NSP should be guided by the clinical

scenario. Serological testing was considered warranted when

Rhinology Vol 64, No 6, December 2026

history or examination suggests suspicious findings, or when
the aetiology is idiopathic. Routine fungal, mycobacterial, or
bacterial cultures were not recommended unless clinical suspi-
cion exists. Biopsies were considered often nonspecific and ra-
rely useful for patient management ??; therefore, in the absence
of clinical suspicion for neoplasia or inflammatory disorders,
biopsy was not recommended in routine NSP management. In
cases of suspected intranasal drug use, drug testing should be
conducted before considering surgery. In relation to how to rule
out NSP secondary to drug use, the approach most frequently
described by the panel was urine testing (79.2%), followed by
direct patient questioning (70.8%), blood (25%), and hair testing
(16.7%).

Sinus computed tomography (CT) was considered part of the
initial assessment of NSP. Radiological evaluation can provide
valuable information about the possible aetiology of NSP and/
or help identify other concurrent conditions . Moreover, CT al-
lows for assessment of size and position, and may also be useful
in evaluating the status of the osseocartilaginous remnant and
the nasal swell body (NSB) ©. The NSB is particularly relevant as
persistent postoperative nasal obstruction has been reported

in bipedicle flaps that include the NSB @, In patients with NSP,
the NSB is generally smaller regardless of the perforation size or
aetiology, and tends to be thinner on the ipsilateral side in cases
of high septal deviation @),

Loss of smell has been described in patients with NSP, typically
as a mild to moderate problem. However, the panel agreed

that olfactory tests should not routinely be part of the initial
evaluation and should only be considered when patients report
olfactory dysfunction. Computational fluid dynamics (CFD) @
and trigeminal testing were also not considered as part of the
clinical assessment of NSP.

Pathophysiology and Causes



Pathophysiologic Progression from Nasal Septal Excoriation to Perforation

Nasal septal
trauma
Recreational | systemic -
drug use |inflammatory | Pharmacological | Inectous Neoplasic p— p—
disease

Desiccation from Nasal mucosal injury with

nasal airflow causing excoriation +/- bleeding
eschar/crusting

Ischemia and ulceration
Crust removal
(picking) -

| Nasal septal perforation |

Figure 2. Pathophysiological progression of nasal septal perforation from mucosal
excoriation to perforation, illustrating the sequential stages of injury: excoriation,
ischaemia, ulceration, and perforation. Crust formation and desiccation contribute
to impaired healing and enlargement of the defect. *Crust: Dried exudate (serum,
blood, or pus) that forms on the skin surface after fluid from a lesion, blister, or
wound dries. **Eschar: thick, dry, black or brown crust of dead tissue that forms on
the surface of a wound. *** Desiccation: process of drying out or loss of moisture

from tissues, cells, or wounds.

Pathophysiology

Lanier et al. described four pathogenic stages in the pathophy-
siology of NSP secondary to progressive cartilage inflammation
and/or dissolution: excoriation, ischemia, ulceration and perfo-
ration 7, The consensus on the pathophysiologic progression
of nasal perforation is based on Lanier's NSP model (Figure 2).
Throughout progression from ulceration to perforation, eschar
and crust formation at the wound bed and/or perforation mar-
gins may impair mucosal healing through localized inflamma-
tion, bacterial colonization, and airflow-related desiccation 7.
In some patients, habitual or obstruction-related crust removal
may further disrupt healing and perpetuate the ulceration. The
progression from excoriation to perforation is variable and may
be influenced by underlying aetiologies and patient behavioural

International consensus on nasal septal perforation

factors. Nose picking was not included as an integral step of the
disease progression, as it is not a consistent factor in all patients.
However, there was agreement that when present, it may act as
an external factor contributing to NSP enlargement.

A different pathophysiology can be considered for NSPs secon-
dary to removal of cartilage and bilateral damage or tearing of
the opposing mucosal surfaces on either side of the septum,

as occurs in post-surgical perforations. These perforations with
well-healed margins without exposed cartilage are often detec-
ted in the early postoperative period. Their size, mid to posterior
affection, and mucosal margins are also related to this other
pathophysiological mechanism ©@.

Causes

Multiple causes of NSP have been described, with several clas-
sification systems proposed (79, Based on this background,
consensus was reached on an 8- category aetiology-based
classification (Figure 3). Recently, House et al. proposed a three-
category classification system based on the septal condition,
distinguishing surgical, diseased and non-surgical/non-diseased
perforations. The surgical category includes patients with
previous surgery, characterized by septal scarring, obliteration
of surgical planes, and attenuated, adherent bilateral mucosa
that may negatively impact mucosal elevation ®. The diseased
category refers to perforations associated with active inflam-
matory mucosa, generalized crusting beyond the perforation
margin, mucosal atrophy, history of sinonasal irradiation, or
evidence of cartilage inflammation and/or dissolution. Finally,
the non-surgical/non-diseased category includes perforations
with intact cartilage or at the margin, and healthy surrounding
mucosa . As clinical history may not always allow identification
of a single cause and multiple factors may coexist, classifica-
tion based on septal condition provides practical guidance for
treatment and expected surgical outcomes. Post-surgical and

Nasal m Pharmacological | Recreational Systemic
Trauma druguse | Inflammatory disease lnfecti Heoplastic Occupational

* Nasal trauma Topical + Cocaine +  Granulomatosis with Septal abscess Squamous cell *  Sodium

(nose picking, Corticosteroids | * Ampheta polyangiitis (GPA) Tuberculosis carcinoma dichromate

blunt trauma9 Bevacizumab mines «  Eosinophilic Mycobacterium Lethal midline +  Chromic acid
« Nasal surgery Topical granulomatosis with kansasii granuloma-nasal | « Nickel
* Rhinotillexomania decongestants polyangiitis (EGPA) Syphilis natural killer/T-
*  Foreign body Methotrexate *  Ulcerative coliti Histoplasmosis cell lymphoma ‘
+  Septal hematoma + Behget disease Invasive fungal Leukemia and B- Idiopathic
*  Hereditary * Takayasu's arteritis sinusitis cell ymphomas

Hemorrhagic « Sarcoidosis Acquired

Telangiectasia *  Lupus immune

(treatment + Dermatomyositis deficiency

related) * Rheumatoid arthritis syndrome
+ Chemical cautery + Celiac disease Leprosy
* Nasogastric tube * Crohn's disease
* Prolonged nasal *  Systemic juvenile

intubation. idiopathic arthritis

* Pyoderma
gangrenosum

Figure 3. Consensus-based aetiological classification of nasal septal perforation integrating eight major categories.
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Anterior

Acea: 0,94 cm2 (IC)
Mean: 891,61
StdDev: 152,91

.-

Area: 1,92 cm?2 (IC)
Mean: 3
StdDev: 1

Figure 4. Radiological and anatomical definition of anterior nasal septal perforation. The perforation is considered anterior when its posterior margin

lies in front of an imaginary line drawn from the posterior border of the nasopalatine (incisive) canal to the nasion.

diseased perforations are more challenging to repair, whereas
non-surgical/non-diseased perforations generally show better
healing outcomes. When applying 8-category system, pharma-
cological, recreational drug use, systemic inflammatory disease,
infectious, neoplastic and occupational causes would be
classified under the "diseased category" if abnormal or actively
diseased mucosa were present at the time of treatment. Idiopa-
thic, non-active disease perforations, and nasal septum trauma
(excluding surgical causes) would be assigned to non-surgical/
non-diseased category. Rhinotillexomania or compulsive nose
picking is identified as a form of nasal septum trauma, different
from occasional nose picking.

Position

From a surgical perspective, a distinction between anterior and
posterior NSPs has long been recognised, with anterior perfo-
rations generally being more symptomatic ®*39. Although, no
unified definition exists, the panel agreed that this distinction is
clinically and surgically important.

Consensus was reached that the exit of the nasopalatine canal
(NPC) could serve as a helpful landmark for distinguishing
between an anterior and posterior NSP, both clinically and

Rhinology Vol 64, No 6, December 2026

radiologically. The NPC is a bony passage whose nasal opening
(Stenson foramina) can be visualized endoscopically and is
located approximately at 20 mm from the columella and 15 mm
from the anterior nasal spine ®'-33, Jacob et al. identified the
nasal opening in 94% of 221 nostrils V. Radiologically, the NPC
can be easily assessed in the sagittal plane, and has also been
described as a reference for evaluating the feasibility of a greater
palatine artery flap 3. There was a consensus that a NSP should
be considered anterior when its posterior border lies in front of
an imaginary line drawn from the posterior border of the NPC
to the nasion, as assessed radiologically (Figure 4). This cut-off
point coincides with the vascular division proposed by Ribeiro et
al, and does not require the use of the lateral wall as a reference
point, which may be less accurate ", This distinction may influ-
ence surgical technique selection.

In distinguishing superior from an inferior NSP, there was
consensus regarding its surgical relevance, but not its clinical
relevance. However, no agreement was reached on a definitive
cutoff point. One third of the panel considered the superior
aspect of the inferior turbinate as the reference for the superior
margin of the perforation. Further research is needed to clarify
whether such a distinction has clinical relevance and how it can



Therapeutic success of NSP surgical closure*
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Complete success (Closed without symptoms)

Clinical success without surgical success (Perforated/Partially closed without symptoms)

Surgical success without clinical success (Closed with symptoms)

No clinical or surgical success (Perforated/Partially closed with symptoms)

Figure 5. Consensus-based framework for outcome classification after nasal septal perforation (NSP) repair, integrating both surgical closure and func-

tional success.

be consistently defined.

Dimensions

Most of panel members (86.9%) assess NSP size clinically using
the anteroposterior diameter, with measurement of the horizon-
tal length under endoscopic view considered the most accurate
method. Radiologically, both anteroposterior diameter and
craniocaudal diameter were considered important parameters.
The panel agreed that a unified size classification would be be-
neficial, with the system proposed by Davis et al. being the most
widely referenced: Small (<1cm), Medium (1 <x<2cm), Large
(2<x<3cm) and Subtotal (=3 cm) &4,

More recently, House et al. suggested that vertical height should
be considered when classifying NSPs @, given the predomi-
nantly elliptical shape of most perforations and the reliance

of mucosal regeneration techniques on vertical height for
complete coverage and repair success -3, A vertical height of
1.5 cm or greater should be considered as large higher failure
rates with bilateral advancement flaps have been described
beyond this cut-off point ©#. Recently, Sapmaz et al. proposed a
classification system according to the ratio of the vertical height
of the perforation by the total vertical septal height 9. The
panel agreed that radiological NSP area (cm?) can be useful for
research; in clinical practice, an approximate elliptic area may be
more practical and easier to apply ©7.

Non-surgical treatment

There was a consensus that medical treatment should be offered
before considering surgery, although it was acknowledged that
medical therapy does not resolve the perforation and that many
patients may ultimately prefer surgical management. The aim

of medical therapy is to alleviate sinonasal symptoms caused

by dryness, crusting and desiccation of the affected area 7.
Recommended measures include nasal saline irrigation, nasal
ointments, ambient humidification, and avoidance of digital
manipulation . Antibiotic-based ointments may be considered
in case of co-infection. Despite its role as first-line approach, sur-
gery should be offered upfront in selected situations including
younger patients, cartilage exposure, or whistling.

Septal buttons (SB) are temporary prosthetic devices that may
provide symptomatic relief in selected patients. Placement can
be performed in the office under topic or local anaesthesia, but

requires meticulous nasal hygiene due to the risk of complica-
tions “*4Y. The panel agreed that SB should not be indicated as
first-line treatment, and rather reserved for patients who are
surgically adverse or not suitable candidates for surgery.

Surgical treatment

Surgical reconstruction of the nasal septum is considered the
definitive treatment of NSPs. Although closure rates exceeding
90% are frequently reported >'9, anonymous respondents
reported lower rates (31-84%) “?, highlighting technical com-
plexity and the potential for publication bias “.

The panel identified several factors influencing the choice of sur-
gical technique, included NSP location, size, surgeon experience,
osseocartilaginous remnants, condition of the mucosal edges
and underlying aetiology. Most panel members preferred an
endoscopic approach (91.7%) followed by a combined approach
(open external and endoscopic). The most common favoured
repair techniques were bilateral intranasal mucosal advance-
ment flaps (79%) and unilateral intranasal mucosal rotational or
advancement flaps (60%). Most respondents (84%) incorporated
an interposition graft and intranasal splints (89%) during repair.
The most commonly selected interposition graft was acellular
dermis (63%).

There was consensus that contralateral free mucosal grafts or in-
terposition grafts may be utilized in combination with pedicled
flap repair in selected cases, and that providing mucosal cover-
age on both sides of the repair is advisable. In a systematic re-
view, Gravina et al. suggested that the benefit of this approach is
related to increased surface area, improved coverage of exposed
perichondrium, and reduced wound closure tension “44%),
Beyond reconstructive approaches, some authors have descri-
bed techniques aimed solely at improving symptoms without
attempting perforation closure. Posterior septectomy “¢ and
septal perfoplasty ® follow this principle by removing the
posterior septum or slightly enlarging and fully mucosalising
the perforation margins, with reported symptomatic benefit in
selected patients.

In cases of NSP secondary to intranasal drug use, abstinence
prior to surgical repair was considered essential. Regarding the
minimum abstinence period, 36% of panellists recommended
6-12 months, while 52% recommended at least 12 months.
Regarding postoperative care, there was consensus that oral
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antibiotics are advisable during the postoperative period and
that silicone splints should be placed on both sides of the

nasal septum after surgery. Considerable variability was noted
among panellists regarding the duration of splint placement
after surgery. The minimum ranged from 4 to 6 days, while the
maximum was up to one month. Most panellists (68%) reported
leaving silastic sheets in place for 3 to 4 weeks.

Follow up and Results

Currently there is no consensus on the follow-up duration and
the definition of surgical success after surgical closure “3. Clear
definitions are essential for standardised postoperative assess-
ment and meaningful comparison across techniques. The panel
agreed that a minimum follow-up of 6 months is required to
determine therapeutic success, in line with the recommenda-
tion by Schultz-Coulon “9. Persistent or recurrent perforation
identified before 6 months postoperatively should be classified
as a surgical failure, whereas perforations occurring after docu-
mented closure at 6 months should be considered reperforati-
ons. The panel agreed that both clinical and surgical outcomes
should be considered when defining overall therapeutic success
(Figure 5).

Quality of life

There was a consensus that the NOSE-Perf questionnaire (184748
and a visual analogue scale (VAS) for disease severity are valu-
able tools in the assessment of QoL in patients with NSP. The
NOSE-Perf specifically measures NSP-related symptoms, with

a maximum score of 48, and has a minimal clinically important
difference (MCID) of 4.85 following surgical repair "®. Its main
limitation is the lack of functional and emotional domains;
therefore, although no consensus was reached on using the
SNOT-22 for assessment, it was agreed to use it as an additional
instrument to evaluate the emotional and functional impact of
NSP on quality of life. In addition, the revised 15-item Glasgow
Benefit Inventory (GBI-5F) has been used to assess postoperative
changes in general quality of life after NSP repair 9.

Limitations

Potential bias is inherent to expert opinion methodologies,
including selection bias, and regional variations in practice
patterns may influence results. Panel size was partly dictated

by logistical considerations; however, representation from 15
countries across 4 continents provided diverse perspectives and
fostered constructive discussion.

The consensus threshold of at least 70% agreement with no
more than 10% strong disagreement was defined a priori and
aligns with commonly used Delphi, accounting for the metho-
dological heterogeneity reported in the literature 9. Although
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some authors regard 70% as a relatively modest benchmark,
the concurrent limit on disagreement was intended to balance
agreement level with response dispersion, reducing the risk

of apparent consensus in the presence of polarisation. Several
important definitions did not reach consensus including the
clinical relevance and the definition of superior versus inferior
perforations, the optimal period of abstinence from intranasal
drug use prior to surgical intervention, the duration of splint pla-
cement after surgery, and the necessity and timing of postope-
rative debridement. These topics warrant further investigation
and prospective studies.

Conclusion

The International Consensus on NSP represents a major step
toward the standardization of NSP evaluation and management.
Our findings underscore the importance of validated assess-
ment tools, structured classification systems, and individualized
treatment approaches. The high level of agreement achieved
across a diverse international panel reflects the shared clinical
experience and common challenges in NSP management,

while areas of persistent debate highlight the complexity of

the condition and the need for further research. Collectively,
this consensus provides a robust framework for prospective
studies, guideline refinement, and international collaboration to
improve clinical decision-making and patient outcomes.
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SUPPLEMENTARY MATERIAL

Materials & Methods

Between Round 1 and Round 2, a total of five items without
consensus were removed.

- Use of vasoconstrictors: Items referring to their use for
patient comfort and for assessing the nasal swell body were ex-
cluded, as consensus was achieved only for their use to improve
visibility.

- Definition of anterior NSP position: Three items pro-
posing alternative anatomical reference points (middle turbi-
nate, nasal spine, and anterior ethmoidal artery) were excluded
because consensus had already been reached on the definition
using the incisive canal as reference.

In addition, eight items were merged into three due to concep-

tual overlap:

«  Quality-of-life assessment: Items on the role of the SNOT-22
for assessment and quality of life were combined.

«  Microbiological testing: Items referring to fungal, mycobac-
terial, and bacterial cultures were consolidated.

. Inferior position of NSP: Items defining the inferior perfora-
tion margin by the middle turbinate, inferior turbinate, or
nasal floor were merged and reworded.

Eight new items were subsequently added — six derived from
panelist comments and two derived from revisions to the pa-
thophysiological model and aetiological classification scheme.

The final number of items included in Round 2 was calculated as
follows: 29 (initial non-consensus items) — 5 (removed) — 8 (mer-
ged items) + 3 (new merged versions) + 8 (new items) = 27.

Finally, three statements were excluded from the final synthesis
because their concepts were already represented in other items:
1. NSP aetiology can be classified as: nasal septum trauma,
pharmacological, recreational drug use, systemic inflamma-
tory disease, infectious, neoplastic, and occupational.
An additional group could be included for idiopathic NSP.
3. Nasal septal buttons should be trialed before NSP surgery
(>70% strongly disagree and disagree).

Table S1. Statements evaluated in the three rounds of the Delphi consensus process on nasal septal perforation (NSP). Each statement shows the

mode, median, range, percentage of panelists selecting “agree” or “strongly agree” and the outcome of the item.

Statement

Item Round

#

The SNOT-22 is a useful tool in the assessment of NSP
symptomatology

2 1 The NOSE-perf is a useful tool in the assessment of
NSP symptomatology

3 1 A visual analogue scale (VAS) of disease severity is a
useful tool in the assessment of NSP symptomatology

4 1 Crusting is a relevant finding in the nasal examination
of NSP

5 1 Scarring/Squamous metaplasia is a relevant finding in
the nasal examination of NSP

6 1 Edema is a relevant finding in the nasal examination
of NSP

7 1 Granulation is a relevant finding in the nasal exami-
nation of NSP

8 1 The presence of deviation of the nasal septum is a

relevant finding in the nasal examination of NSP

Rhinology Vol 64, No 6, December 2026

Mode Me- Range Agree Strongly Strongly Outcome
dian (%) agree disagree
(%) (%)
4 3.5 1-5 333 16.7 4.2 Merged
5 4 2-5 41.7 458 0 Consensus
4 4 2-5 37.5 29.2 0 No consensus
5 5 4-5 333 66.7 0 Consensus
4 4 3-5 54.2 29.2 0 Consensus
3/4 3.5 2-5 41.7 83 0 No consensus
4 4 25 45.8 375 0 Consensus
5 5 2-5 12.5 62.5 0 Consensus
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Table S1 continued.

Item Round Statement Mode Me- Range Agree Strongly Strongly Outcome
# dian (%) agree disagree
(%) (%)

9 1 Assessment of nasal septum osseocartilaginous sup- 5 5 4-5 12.5 87.5 0 Consensus
port is an important part of the clinical examination

10 1 In the clinical assessment of NSP, vasoconstrictors can 5 5 3-5 29.2 583 0 Consensus
be used to improve visibility

11 1 In the clinical assessment of NSP, vasoconstrictors can 4 4 1-5 50 16.7 8.3 Excluded
be used for patient’s comfort (redundant)

12 1 In the clinical assessment of NSP, vasoconstrictors can 4 4 2-5 41.7 25 0 Excluded
be used to assess the nasal swell body (redundant)

13 1 Serology tests are part of the initial clinical assess- 5 4 1-5 25 333 4.2 No consensus
ment of NSP

14 1 In cases of suspicion of intranasal drug use, drug 5 5 2-5 8.3 75 0 Consensus

testing should be conducted before considering any
surgical treatment

15 1 In routine NSP evaluation, the initial clinical assess- 2 2 1-4 8.3 0 16.7 Merged
ment includes cultures for fungi, (without necessarily
having a clinical suspicion)

16 1 In routine NSP evaluation, the initial clinical assess- 2 2 1-4 16.7 0 333 Merged
ment includes cultures for mycobacteria, (without
necessarily having a clinical suspicion)

17 1 In routine NSP evaluation, the initial clinical assess- 2 2 1-4 20.8 0 20.8 Merged
ment includes cultures for bacteria, (without neces-
sarily having a clinical suspicion)

18 1 In situations where there is no clinical suspicion 2 2 1-5 8.3 125 16.7 No consensus
of neoplasia or inflammatory disorder, it would be
advisable to consider a biopsy

19 1 Computed tomography is part of the initial assess- 5 4 1-5 333 45.8 42 Consensus
ment of a NSP

20 1 Olfactory tests are part of the initial assessment 3 3 1-5 20.8 83 4.2 No consensus
of NSP (smell test: Threshold, Discrimination, and
Identification)

21 1 Computational fluid dynamics (CFD) tests are part of 2 2 1-4 8.3 0 125 No consensus
the initial assessment of NSP

22 1 Trigeminal sensitivity tests are part of the initial as- 3 3 1-5 83 83 42 No consensus
sessment of NSP

23 1 Excoriation, ischemia and ulceration of the mucosa, 5 5 2-5 29.2 54.2 0 Consensus
over time can result in a septal perforation

24 1 Regardless of aetiology, nose picking, driven by nasal 5 4.5 2-5 25 50 0 Consensus
crusting, is a factor in the pathogenesis (between
ulceration and perforation) of NSP.

25 1 Nose picking can be a factor in enlargement of NSP. 5 5 2-5 20.8 70.8 0 Consensus

26 1 Nose picking may explain why most NSP are in the 4 35 1-5 29.2 20.8 4.2 No consensus
anterior portion

27 1 Patho-aetiology can be classified as: nasal septum 5 5 2-5 333 583 0 Excluded (re-
trauma, pharmacological, recreational drug use, dundant with
systemic inflammatory disease, infectious, neoplastic the figure)

and occupational?

28 1 Rhinotillexomania (compulsive nose picking) could 5 4 1-5 29.2 37.5 4.2 No consensus
be considered as a separate etiology rather than clas-
sified as a form of nasal septum trauma

29 1 In addition to the seven groups, an additional group 5 4 1-5 333 41.7 4.2 Consensus
could be included for idiopathic NSP

30 1 Distinguishing between an anterior and posterior 5 5 3-5 20.8 70.8 0 Consensus
NSP is clinically important

31 1 Distinguishing between an anterior and posterior 5 5 3-5 8.3 83.3 0 Consensus
NSP is surgically important.

Rhinology Vol 64, No 6, December 2026



Alobid et al.

Item Round Statement Mode Me- Range Agree Strongly Strongly Outcome

# dian (%) agree disagree
(%) (%)

32 1 The exit of the incisive canal (nasopalatine canal) 4 4 3-5 50 25 0 Consensus
could serve as a helpful landmark for distinguishing
between an anterior and posterior NSP from both
clinical and radiological perspective

33 1 NSP position is considered anterior when its posterior 4 4 3-5 50 333 0 Consensus
border lies in front of an imaginary line drawn from
the posterior border of the incisive canal to the
nasion, as assessed radiologically

34 1 NSP position is considered anterior when its posterior 3 3 1-5 25 125 4.2 Excluded
border lies in front the middle turbinates assessed (redundant)
radiologically.

35 1 NSP position is considered anterior when its posterior 2 2.5 1-5 16.7 8.3 12.5 Excluded
border lies in front of nasal spine, as assessed endo- (redundant)
scopically.

36 1 NSP position is considered anterior when its posterior 2 2 1-5 83 42 125 Excluded
border lies in front of the AEA canal, as assessed (redundant)
radiologically

37 1 It is clinically relevant to differentiate between a 4 4 2-5 37.5 25 0 No consensus
superior and an inferior NSP

38 1 Itis surgically relevant to differentiate between a 4 4 1-5 41.7 375 4.2 Consensus
superior and an inferior NSP

39 1 NSP position is considered inferior if part of its upper 4 4 2-5 37.5 16.7 0 Merged
border is below the middle turbinate (or its projec-
tion)

40 1 NSP position is considered inferior if part of its upper 4 3.5 1-5 333 16.7 8.3 Merged
border is below the inferior turbinate top edge

41 1 NSP position is considered inferior if any part involves 4 35 1-5 333 16.7 8.3 Merged
the nasal floor

42 1 The best way to measure the size of a NSP clinically is 5 4 2-5 41.7 458 0 Consensus
by using a surgical ruler under endoscopy

43 1 The anteroposterior diameter (cm) of the NSP is an 4 4 3-5 50 45.8 0 Consensus
important measurement during the radiological
assessment

44 1 The craniocaudal diameter (cm) of the NSP is an 5 4.5 3-5 41.7 50 0 Consensus
important measurement during the radiological
assessment

45 1 The area (cm2) of the NSP is an important measure- 4 4 2-5 458 16.7 0 No consensus
ment during the radiological assessment

46 1 It would be beneficial to have a single classification to 5 5 2-5 16.7 75 0 Consensus
help differentiate between small, medium, and large
NSPs.

47 1 Medical treatment should be offered before conside- 5 5 2-5 333 54.2 0 Consensus
ring surgical treatment

48 1 Nasal Septal buttons could be offered as a treatment 4 3 1-5 333 83 25 No consensus
option for NSP

49 1 Nasal Septal buttons should be trial before NSP 1 2 1-5 4.2 4.2 41.7 No consensus
surgery

50 1 Providing mucosal coverage on both sides of the 2 3 1-5 20.8 20.8 42 No consensus
repair is required

51 1 Contralateral free mucosal grafts can be utilized with 4 4 2-5 50 20.8 0 Reworded
pedicled flap repair

52 1 Minimum follow-up time after surgical closure to 5 3.5 1-5 20.8 29.2 12.5 No consensus
determine therapeutic success should be at least 3
months?

53 1 Minimum follow-up time after surgical closure to 5 4 1-5 25 333 4.2 No consensus
determine therapeutic success should be at least 6
months?
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Item Round Statement Mode Me- Range Agree Strongly Strongly Outcome

# dian (%) agree disagree
(C4) (%)

54 1 Therapeutic success encompasses both clinical and 5 4.5 2-5 37.5 50 0 Consensus
surgical outcomes. Therefore, after 6 months of
follow-up, the potential results could be categorized
into:

. Complete success (Closed without symptoms)

. Clinical success without surgical success (Perfo-
rated/Partially closed without symptoms)

. Surgical success without clinical success (Closed
with symptoms)

. No clinical or surgical success (Perforated/Parti-
ally closed with symptoms)

55 1 The term ““reperforation”” could be used if, after 4 4 2-5 62.5 29.2 0 Consensus
surgical success (closure for at least 3 or 6 months) a
NSP reopens

56 1 The SNOT-22 is a useful tool in the assessment of the 4 4 2-5 41.7 12.5 0 Merged
impact on quality of life in patients with NSP

57 1 The NOSE-perf questionnaire is a useful tool in the 4 4 3-5 50 37.5 0 Consensus
assessment of the impact on quality of life in patients
with NSP

58 1 A visual analogue scale (VAS) for disease severity is a 4 4 3-5 58.3 20.8 0 Consensus
useful tool in the assessment of the impact on quality
of life in patients with NSP

59 2 The Visual Analogue Scale (VAS) is a valuable instru- 4 4 2-5 45.8 333 0 Consensus
ment for assessing the global severity of NSP, catego-
rized as mild (<3), moderate (3-7), and severe (>7).

60 2 Edema is not a clinically relevant finding in the nasal 4 4 1-5 45.8 16.7 4.2 No consensus
examination of NSP unless an underlying inflamma-
tory or infectious component is present.

61 2 Serology tests should be included in the clinical 5 5 2-5 16.7 75 0 Consensus
assessment of NSP when the history or clinical
examination reveals suspicious findings or when the
etiology is idiopathic

62 2 In routine NSP evaluation, the initial clinical assess- 5 5 2-5 375 583 0 Consensus
ment does not typically include fungal, mycobacterial
nor bacterial cultures unless there is a clinical suspi-
cion based on symptoms or examination findings.

63 2 In the absence of clinical suspicion for neoplasia or 5 5 2-5 333 62.5 0 Consensus
inflammatory disorders, a biopsy is generally not
necessary in the evaluation of NSP. However, it may
be considered in cases with atypical features or
uncertain etiology.

64 2 21. Olfactory tests, including Threshold, Discrimina- 4/5 45 4-5 50 50 0 Consensus
tion, and Identification assessments, are not routinely
part of the initial evaluation of NSP. However, they
may be considered in cases where patients report
olfactory dysfunction.

65 2 Computational fluid dynamics (CFD) tests are not ty- 5 5 4-5 25 75 0 Consensus
pically part of the initial assessment of NSP. However,
they can be used for research purposes.

66 2 Trigeminal sensitivity tests are not typically part of 5 4 1-5 333 41.7 4.2 Consensus
the initial assessment of NSP. They may be considered
if there are concerns about neurological involvement
or nerve damage.

67 2 Physiopathology of NSP 4 4 2-5 45.8 333 0 Consensus
68 2 Causes Chart 5 4 2-5 375 45.8 0 Consensus
69 2 Nose picking alone may not explain why most NSP 4 4 245 45.8 37.5 0 Consensus

are in the anterior portion

70 2 Rhinotillexomania (compulsive nose picking) could 5 5 4-5 45.8 54.2 0 Consensus
be considered as a form of nasal septum trauma.
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Item Round Statement Mode Me- Range Agree Strongly Strongly Outcome

# dian (%) agree disagree
(%) (%)

71 2 Itis not clinically relevant to differentiate between a 4 3 1-5 333 83 125 No consensus
superior and an inferior NSP

72 2 NSP area (cm?) can be a useful measurement in 4 4 2-5 54.2 333 0 Consensus
the radiological assessment for research purposes;
however, an approximate elliptic area may be easier
to assess in clinical practice

73 2 Nasal septal buttons are not a first line treatment; 4 4 2-5 50 29.2 0 Consensus
however, they can be considered in patients who are
not candidates for surgery

74 2 Providing mucosal coverage on both sides of the 5 4 2-5 29.2 45.8 0 Consensus
repair is advisable

75 2 Contralateral free mucosal grafts or interposition 4 4 2-5 50 333 0 Consensus
grafts can be utilized with pedicled flap repair in
selected cases.

76 2 The minimum follow-up time after surgical closure 4 4 3-5 50 37.5 0 Consensus
to determine therapeutic success should be at least
6 months

77 2 Although SNOT-22 is not a specific questionnaire 4 4 3-5 62.5 20.8 0 Consensus

to assess quality of life in patients with NSP, it is a
valuable instrument for evaluating the emotional/
functional factors caused by the NSP

78 2 The patient's preferences should always take prece- 5 4 1-5 41.7 45.8 83 Consensus
dence when considering the surgical closure of a NSP

79 2 In patients with NSP associated with a valve defect or 4 4 1-5 41.7 29.2 42 Consensus
dorsal nasal deformity (saddle nose), it is recommen-
ded to address all issues surgically at the same time

80 2 A six-month period of abstinence is advised for 4 4 1-5 41.7 25 42 No consensus
patients with NSP due to intranasal drug use before
considering surgical intervention.

81 2 Silicone splints should be placed on both sides of the 5 5 2-5 25 54.2 0 Consensus
nasal septum for at least two weeks following surgery.

82 2 The use of oral antibiotics during the postoperative 4 4 3-5 70.8 25 0 Consensus
time is advisable.

83 2 At least one to two postoperative debridements 4 4 2-5 37.5 20.8 0 No consensus
should be performed within the first month following
surgery.

84 3 Itis important to determine whether a nasal septal 5 5 4-5 4 96 0 Consensus

perforation is symptomatic or asymptomatic

85 3 It is important to assess saddle nose deformity in 5 5 4-5 8 92 0 Consensus
patients with nasal septal perforation

86 3 Edema is a relevant finding when evaluating the 4 4 2-5 40 28 0 No consensus
etiology of nasal septal perforation

87 3 Edema is a relevant finding in the management of 4/5 4 4-5 36 36 0 Consensus
nasal septal perforation

88 3 Nasal mucosa ulceration is a relevant finding in the 5 5 2-5 24 72 0 Consensus
physical exploration of NSP

89 3 Pathophysiologic Progression from Nasal Septal 5 5 2-5 40 60 0 Consensus
Excoriation to Perforation (Chart)

90 3 Abstinence from intranasal drug use is necessary 5 5 2-5 4 96 0 Consensus
prior to attempting surgical closure of a nasal septal
perforation

Abbreviations: NSP = nasal septal perforation; VAS = Visual Analogue Scale; SNOT-22 = Sino-Nasal Outcome Test-22; NOSE-Perf = Nasal Obstruction

Symptom Evaluation—Perforation questionnaire; CFD = Computational Fluid Dynamics; AEA = Anterior Ethmoidal Artery.
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Figure S1. Proposed aetiological classification of nasal septal perforation evaluated during the first Delphi iteration. Panelists evaluated a proposed
aetiological classification comprising seven major categories: nasal septum trauma, pharmacological causes, recreational drug use, systemic inflam-
matory disease, infectious causes, neoplastic causes, and occupational causes. An additional statement proposed the inclusion of an eighth category
for idiopathic nasal septal perforation (NSP), acknowledging that some perforations remain without an identifiable cause despite comprehensive

clinical investigation. Consensus was achieved for the inclusion of an idiopathic category in the final classification system.

| Nasal mucosa injury |

.

Nasal .
; ? Systemic
Septum Pharmacological | Recreational : . . : )
Trauma drug use Inﬂ;r:er::;ory Infectious Neoplastic QOccupational Idiopathic

.

| Nasal mucosa excoriation l

Nose picking
t s
1
1

Ischemia

S
/

Ulcera

“eile

I Nasal Septal Perforation

Figure S2. Proposed pathophysiological model of nasal septal perforation evaluated during the second Delphi iteration. Panelists evaluated a sche-
matic representation of the proposed mechanisms involved in NSP development. The model illustrates how different aetiological factors may con-

verge into a common pathway of mucosal injury, ulceration, and perforation.

Rhinology Vol 64, No 6, December 2026



Alobid et al.

Hemorrhagic
Telangiectasia
Chemical cautery
Nasogastric tube
Prolonged nasal
intubation.

(EGPA)
Ulcerative coliti
Behget disease
Takayasu's arteritis
Sarcoidosis
Lupus
Dermatomyositis
Rheumatoid
arthritis

Celiac disease
Crohn's disease
Systemic juvenile
idiopathic arthritis
Pyoderma
gangrenosum

Invasive fungal
sinusitis
Acquired
immune
deficiency
syndrome
Leprosy

+  Leukemia and B-
cell lymphomas

Nasal Septum Pharmacological Recreational Systamic
Inflammatory Infectious Neoplastic Occupational
Trauma drug use <
disease

+ Nasal surgery + Bevacizumab + Cocaine +  Granulomatosis Septal abscess +  Squamous cell +  Sodium
+  Nasal trauma +  Methotrexate +  Amphetamines with polyangiitis Tuberculosis carcinoma dichromate
+ Rhinotillexomania +  Topical (GPA) Mycobacterium +  Lethal midline +  Chromic acid
+  Foreign body decongestants *  Eosinophilic kansasii granuloma-nasal +  Nickel
+ Septal hematoma |+ Topical granulomatosis Syphilis natural killer/T-cell
+  Hereditary Corticoids with polyangiitis Histoplasmosis lymphoma

Figure S3. Proposed causes chart of nasal septal perforation evaluated during the second Delphi iteration. This diagram summarises the aetiological

categories considered during the Delphi process and the representative conditions included within each category. The chart was used to facilitate

discussion and refinement of the proposed classification system.
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Figure S4. Pathophysiological progression from nasal septal excoriation to perforation evaluated during the third Delphi iteration. Following refine-

ment of the initial framework, a revised schematic was presented during the third Delphi iteration. The model illustrates the progression from exco-

riation to ischaemia, ulceration, and perforation, while highlighting the potential contribution of crust formation, desiccation, and repetitive digital

manipulation to disease progression and enlargement of established perforations.
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Nasal rinsing with isotonic saline 23 (95.8 %)
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Figure S5. Medical therapies reported by Delphi panelists for the conservative management of nasal septal perforation. Distribution of medical thera-
pies reported by Delphi panelists for the conservative management of nasal septal perforation (NSP). Values represent the number and percentage of
experts selecting each treatment option. Multiple responses were permitted. Conservative management strategies varied among panelists. Isotonic
saline irrigation was the most frequently reported treatment (95.8%), followed by non-antibiotic nasal ointments (70.8%) and antibiotic nasal oint-
ments (66.7%). Hypertonic saline irrigation (29.2%) and solutions containing hyaluronic acid and xylitol (37.5%) were used less frequently. These data

were collected as descriptive survey information to characterise current practice patterns and were not subjected to formal consensus voting.
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Figure S6. Minimum period of abstinence from intranasal drug use recommended by Delphi panelists before nasal septal perforation repair.
Distribution of responses regarding the minimum period of abstinence from intranasal drug use considered necessary before proceeding with surgi-

cal repair of nasal septal perforation. Values represent the number of panelists selecting each time interval.
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