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ABSTRACT

Background: Repairing nasal septal perforations (NSPs) is a complex procedure involving various surgical techniques, with

success rates that vary significantly. As the size of the perforation increases, the surgical challenge intensifies and success rates
tend to decline. This highlights the need for more effective and reliable repair methods.

Objectives: The aim of this study is to evaluate the effectiveness of a three-layer sandwich technique using a polydioxanone

(PDS) plate, tragal cartilage, and temporalis fascia in repairing medium- and large-sized NSPs.

Methods: Between March 2022 and November 2024, 21 patients who underwent surgery for nasal septal perforation at our clinic
were evaluated. Of these patients, 6 had medium-sized perforations (11-20 mm), while 15 had large perforations (>20mm). In all
cases, the perforation was repaired using a combination of a PDS plate, tragal cartilage, and temporalis fascia grafts. The patients

were followed for an average of 8 months postoperatively. Complete closure of the perforation was defined as the criterion for

surgical success.

Results: Complete closure of the septal perforation was achieved in 18 out of 21 patients (85.7%). Two patients experienced

partial closure, yet both reported symptomatic improvement. No major postoperative complications were observed during the

follow-up period.

Conclusions: The surgical technique utilizing a combination of PDS plate, tragal cartilage, and temporalis fascia appears to be a

reliable method for the repair of medium and large septal perforations, with a high success rate and a low risk of complications.

Compared to techniques described in the existing literature, this approach offers significant advantages in terms of structural

support and mucosal healing.

1 | Introduction

Nasal septal perforations are defects characterized by the loss
of mucosa on both sides of the septum along with the interven-
ing cartilage or bone tissue, resulting in an abnormal commu-
nication between the nasal cavities. Although not all patients
are symptomatic, some may present with severe symptoms that
require surgical intervention. The most commonly reported
symptoms include crusting, nasal obstruction, epistaxis, whis-
tling, and dryness [1].

The etiologies of septal perforations are varied and include pre-
vious septal surgeries, trauma, prolonged use of topical vasocon-
strictors such as oxymetazoline, cocaine abuse, cauterization,
and systemic vasculitides [2]. Numerous surgical techniques
have been developed to treat this complex pathology, ranging
from local rotational flaps and interpositional grafts to peric-
ranial flaps, alloplastic materials, allografts, and autologous
grafts. However, these techniques yield variable success rates,
and challenges remain in terms of surgical complexity and
achieving optimal functional outcomes. Reported success rates
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in the literature range widely, from 30% to 100% [1, 3]. Among
interpositional techniques, the anterior ethmoidal artery flap
is one of the most frequently employed methods, offering high
success rates for septal perforation repair. Nevertheless, its ap-
plicability requires intact septal cartilage around the perfora-
tion. Therefore, this method cannot be used in patients who
have undergone previous septoplasty where the septal cartilage
has been resected [4, 5]. Based on the original description of the
GPA flap, while direct visualization of the pedicle can confirm
flap vascularization, dissecting around the pedicle within a con-
fined space to facilitate proper flap rotation may be technically
challenging and pose significant risks, including inadvertent
arterial injury. Moreover, the incisional techniques described
by the authors could result in a bulky pedicle, thereby compli-
cating the reconstructive process. Consequently, this may lead
to nasal obstruction at the inferior aspect of the nasal valve [6].

To our knowledge, this is the first study to report the integra-
tion of tragal cartilage through a polydioxanone (PDS) plate as
part of a novel three-layer “sandwich” technique, together with
a temporalis fascia (TPF) graft, for the repair of septal perfora-
tions—aiming to simplify the surgical procedure and enhance
success rates, especially in large septal perforations and in cases
where the surrounding area is deprived of cartilage support.

2 | Materials and Methods

A total of 21 patients, consisting of 9 females and 12 males with a
mean age of 34.3years, were included in the study. The study en-
compassed patients who underwent surgery for nasal septal per-
foration at the Department of Otorhinolaryngology, University
of Health Sciences Elazig City Hospital, between March 2022
and November 2024, excluding those with bleeding diathesis,
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a diagnosis of granulomatosis with polyangiitis, or perforations
smaller than 10mm in diameter. Ethical approval was obtained
from the Firat University Ethics Committee (approval num-
ber: 24-1330). The study was conducted in accordance with the
Declaration of Helsinki, and informed written consent was ob-
tained from all participants after being informed about the de-
tails of the study.

Demographic, clinical, and operative data were prospectively re-
corded, including patient age, sex, presenting symptoms, etiology
of the septal perforation, history of nasal surgery (septoplasty or
septorhinoplasty), smoking status, perforation size (defined by
the greatest diameter) and location, perioperative and postop-
erative complications, follow-up duration, nasal splint retention
time, and duration of antibiotic therapy. Perforation size was
classified as medium (1-2cm) or large (>2cm) [1]. Because per-
forations smaller than 1cm were not included in our study, clas-
sification as “small” was not performed.

The primary outcome assessed was complete closure of the nasal
septal perforation. Secondary outcomes included the incidence
of postoperative complications and improvement in preoper-
ative symptoms such as nasal obstruction, crusting, epistaxis,
and whistling.

3 | Surgical Technique

Prior to the incision, the septal perforation was visualized endo-
scopically, and its dimensions were re-measured (Figure 1). All
patients underwent open surgical repair. Initially, a Goodman in-
cision was made at the columella, and dissection was carried out
through the skin and subcutaneous tissues. The alar cartilages
were dissected in the supraperichondrial plane, and access to
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FIGURE1 | (A, B) Intraoperative left sided endoscopic view demonstrating the size and extent of the septal perforation prior to surgical inter-

vention. (C) Polydioxanone (PDS) plate, tragal cartilage, and temporoparietal fascia (TPF) grafts. (D) Intraoperative view of the three-layered graft,

consisting of a polydioxanone (PDS) plate, tragal cartilage, and temporoparietal fascia (TPF); (PTT graft).
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FIGURE 2 | (A) Intraoperative left-sided endoscopic view of the septal perforation after placement of PTT graft. (B) Corresponding intraopera-
tive endoscopic view from the right side post-repair, depicting the PTT construct securely in position. (C) Endoscopic view at 21 days postoperatively

immediately following internal splint removal from the left nasal cavity. (D) Endoscopic view from the left nasal cavity at 8 weeks after surgery. (E)

Endoscopic view from the left nasal cavity at 6 months after surgery also demonstrates full remucosalization.

the septum was obtained superiorly. The upper lateral cartilages
were separated from the septum via sharp dissection, and access
to the anterior septal angle was achieved. The septal mucosa was
carefully elevated in the submucoperichondrial plane to prevent
enlargement of the perforation. After elevating the superior and
anterior margins of the perforation, a no. 15 blade was used to in-
cise the perforation and sharply define all its borders. Subsequently,
the mucosa on the inferior and posterior aspects was also elevated,
completing the mucosal elevation (Figure 2). Any septal deviation
or bony crests at the base that could narrow the airway or impair
graft contact with the mucosa were removed. Temporalis fascia
and tragal cartilage grafts were then harvested. Tragal cartilage
was first sutured onto the PDS plate (Ethicon, Johnson & Johnson
Inc., New Brunswick, NJ), followed by the application of tem-
poralis fascia, creating a three-layer sandwich graft, which was
secured using 6-0 PDS sutures. If the harvested fascia graft was
large enough to cover more than one side of the perforation—as
shown in the accompanying video—any excess fascia was sutured
to the opposite side of the PDS plate. The prepared graft, consist-
ing of a PDS plate, tragal cartilage, and temporalis muscle fascia
(PTT), was trimmed and shaped to extend at least 3mm beyond
the mucosal edges of the perforation, and was placed intranasally
(Video 1). No mucosal rotational flaps or mucosal approximation
sutures were used. To prevent potential dead spaces and ensure
close contact between the fascia and the mucosa, loose mattress
sutures were placed. At the end of the procedure, silicone Doyle
splints were inserted into both nasal cavities.

VIDEO 1 | Technique for repair of septal perforation using a three-
layer sandwich graft. The septal mucosa is elevated in the submucoperi-
chondrial plane to prevent enlargement of the defect. The superior and
anterior margins of the perforation are elevated and sharply delineated.
Septal deviations or bony crests that may compromise airway paten-
cy or graft-mucosa contact are removed. Temporalis fascia and tragal
cartilage grafts are assembled by suturing the cartilage to a PDS plate,
followed by the addition of temporalis fascia to create a three-layer
sandwich graft, secured with 6-0 PDS sutures. When sufficient fascia
is available, excess tissue is sutured to the contralateral side of the PDS
plate. The composite graft is trimmed to extend at least 3mm beyond
the perforation margins and is placed to close the perforation. Video
content can be viewed at https://onlinelibrary.wiley.com/doi/10.1002/
1i02.70401.
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4 | Postoperative Follow-Up

All patients received a 7-day course of oral antibiotics after sur-
gery, maintained Silicone Doyle splints for 21 days, and were fol-
lowed for at least 4months.

5 | Results

Over a 31-month follow-up period, nasal septal perforation (NSP)
repair using the described PTT sandwich interposition graft
technique was performed in a total of 21 consecutively selected

patients. The demographic characteristics and preoperative med-
ical histories of the patients are presented in Table 1. The dura-
tion of septal perforations ranged from 12 months to over 25years.
The etiologies of the perforations were classified as follows: iatro-
genic causes related to nasal surgery in 62% of patients (n=13),
trauma in 14.2% (n=3), prolonged oxymetazoline use in 9.5%
(n=2), cauterization in 4.7% (n=1), and idiopathic in 9.5% (n=2).
Preoperatively, 17 patients (80.9%) reported nasal obstruction or
congestion. Additionally, 62% (n=13) experienced crusting, 19%
(n=4) reported whistling sounds during breathing, 28.5% (n=6)
had episodes of epistaxis, and 4.5% (n=1) presented with a saddle
nose deformity. Moreover, 7 patients reported active nicotine use,

TABLE1 | Demographic data and medical history of patients.
Nicotin
Patient Age Gender Ethiology use Comorbid disease Symptoms
1 21 M Trauma + HCV+ Obstruction, saddle nose
2 19 F Septal surgery - — Crusting, epistaxis,
whistling
3 33 M Septal surgery - — Crusting, obstruction,
epistaxis
4 31 M Septal surgery + — Epistaxis, whistling
5 23 M Trauma - — Crusting, epistaxis,
obstruction, whistling,
nasal dryness
6 20 M Septal surgery - — Crusting, epistaxis,
obstruction, whistling
7 33 M Idiopathic - — Crusting, obstruction,
whistling
8 36 M Septal surgery - Diabetes mellitus, Crusting, epistaxis
fibromyalgia
9 31 F Cauterization - — Crusting, epistaxis,
obstruction, whistling
10 48 F Septal surgery + Hypertension, reflux, Obstruction, nasal dryness
atherosclerosis
11 38 F Idiopathic + — Crusting, whistling
12 34 M Septal surgery - — Obstruction, whistling,
nasal dryness
13 29 F Septal surgery - — Crusting, obstruction,
whistling
14 42 F Oxymetazoline usage + — Crusting, epistaxis,
obstruction, whistling
15 50 M Septal surgery + — Epistaxis, obstruction
16 33 F Septal surgery - Asthma, cardiac Obstruction, crusting,
arrhythmia nasal dryness
17 54 M Oxymetazoline - — Obstruction, crusting
18 38 M Septal surgery - — Epistaxis, obstruction
19 43 F Septal surgery - hypertension Epistaxis, obstruction
20 42 F Septal surgery + — Obstruction, crusting
21 13 M Trauma - — Epistaxis, obstruction
40f7 Laryngoscope Investigative Otolaryngology, 2026



1 patient used oxymetazoline intermittently, and 4 patients used
daily intranasal corticosteroids. Six patients (28.5%) had medium-
sized perforations (10-20mm), and 15 patients (71.5%) had large
perforations (>20mm). The mean diameter of the perforations
was 19.8 mm, with a range from 11 to 32mm (Table 2). Of the sep-
tal perforations, 85% (n=18) were located in the anterior septum,
while 15% (n=3) were posteriorly located. Two of the posterior
perforations were observed in an inferior position along the nasal
floor, likely due to previous septoplasty procedures (one patient
had a history of two separate septoplasty operations).

Thirteen patients with nasal septal perforation and a documented
history of one or more prior nasal procedures—including open
or closed septoplasty, revision septoplasty, functional endoscopic
sinus surgery (FESS), septal button placement, nasal valve repair,
or inferior turbinate reduction—were enrolled in the study.

Postoperative complications were infrequent and minor. One
patient developed an intranasal synechia, another experienced
persistent columellar inflammation, and a third demonstrated
delayed mucosalization over the graft site. Among these, only
the intranasal synechia persisted as a sequela, while the other
complications resolved over time without additional interven-
tion. Complete closure of the septal perforation using the PTT
interpositional sandwich technique was achieved in 18 out of

21 patients (85.7%). Residual perforations remained in three pa-
tients. One of these patients had undergone two previous sep-
toplasty surgeries, while the others had large perforations and
one of these was an active smoker with a history of one septo-
plasty. All patients reported improvement in preoperative symp-
toms following surgery. A complete resolution of preoperative
symptoms was achieved in 81% of patients (n =17). Two patients
reported persistent nasal obstruction postoperatively; however,
both noted significant improvement relative to their preoper-
ative condition. No donor site-related complications were ob-
served in any case during the follow-up period.

6 | Discussion

Repairing nasal septal perforations remains a significant surgi-
cal challenge, largely due to the wide array of techniques and
graft materials described in the literature. To the best of our
knowledge, this is the first case series in which large septal per-
forations have been repaired using a combination of a PDS plate
and tragal cartilage integrated with a TPF graft.

One of the distinguishing aspects of our study is the relatively
large mean perforation size. Previous reports have indicated
lower success rates in repairs of large septal perforations. For

TABLE 2 | Perforation sizes, follow-up times, surgical outcomes and complications.

Patient no. Perforation size (imm) Follow up (month) Closure Graft related complications
01 32 29 —

02 23 19 + —

03 21 13 + —

04 15 9 + —

05 20 10 + —

06 24 12 + —

07 25 15 + Temporal pain
08 20 14 + —

09 22 11 + —

10 14 12 - —

11 20 25 —

12 13 12 —

13 30 9 - —

14 17 13 + —

15 21 9 + —

16 23 13 + —

17 24 10 + Tragal sensitivity
18 14 18 + —

19 20 12 + _

20 20 13 - —

21 11 9 + —
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instance, Delaney et al. [1] reported a 31% success rate in patients
with perforations larger than 2cm using mucosal approximation
techniques, and a 71% success rate in those with perforations
over 1.5cm. Because most techniques rely on advancement of
the surrounding intranasal mucosa, the difficulty of the proce-
dure increases exponentially with the size of the perforation.
The low success rate of mucosal rotation flaps in large perfora-
tions is primarily due to insufficient mobilization of the mucosa
following elevation and advancement. When tension remains on
the flap after suturing, it compromises vascular supply, thereby
increasing the risk of residual perforation.

Autologous tissue is generally considered the first choice in most
reconstructive procedures. However, limitations such as the in-
sufficient quantity and quality of available donor cartilage often
necessitate the use of synthetic materials in septal reconstruc-
tion. PDS plates, which have been widely used in rhinologic
surgery for years, have more recently been adopted for use in
septal perforation repair. Polydioxanone plates are composed of
a crystalline, resorbable biopolymer that degrades fully through
hydrolysis and is metabolized by the body [7]. While the PDS
plate itself does not close the perforation, it serves as a scaffold
for graft integration during healing and may also stimulate car-
tilage growth (7, 8]. PDS plates provide structural support to ad-
jacent tissues such as cartilage and fascia, and promote mucosal
regeneration across the septum, thereby contributing to perfora-
tion closure. The PDS plate (Ethicon, Johnson & Johnson Inc.,
New Brunswick, NJ) is composed of the same biodegradable
polymer used in PDS sutures, offering favorable tensile strength,
structural memory, and a degradation profile of approximately
25weeks. It is commercially available in multiple thicknesses
(0.15, 0.25, and 0.5mm), with a range of sizes, shapes, and both
perforated and solid configurations [9].

In the literature, the use of a PDS plate together with fascia or car-
tilage, and sometimes in combination with mucosal rotational
flaps, has been reported to achieve success rates of 80%-88% in
the repair of small and medium-sized NSPs [10-13]. In relatively
large anterior NSPs, modified anterior ethmoidal artery ap-
proaches have yielded promising results; nevertheless, the pres-
ence of cartilage or bone tissue at the edges of the perforation is
essential to facilitate flap elevation [5, 14]. Sometimes, extreme
destructive approaches such as pericranial flap application can
be exhibited as a surgical approach. In anterior NSDs, success
rates have also been reported to be high in techniques such as
upper lateral cartilage, mucosal flap application and inferior
turbinate flap applications [15-17]. In our series of 21 patients,
the smallest perforation measured 1.1 cm, with a mean diameter
of 19.8 mm. While it is well established that larger perforation
size is associated with lower success rates, our study achieved
complete closure in 18 of 21 patients (85.7%). Successful results
in posteriorly located NSDs, those with bone-cartilage support
at the margins, and larger defects highlight the distinctiveness
of our study.

7 | Conclusion
This study demonstrates that the combined use of fascia, car-

tilage, and PDS grafts is an effective and reliable method for
the repair of nasal septal perforations. The applied technique

simplifies the surgical procedure, particularly for large per-
forations, while providing structural stability and supporting
re-epithelialization.
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