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Background and Objectives Interposition using acellular allograft between perforated sep-
tal flaps is a popular procedure among surgeons because of its usefulness. However, allograft
dermal matrix itself tends to become infected sometimes, and can easily undergo necrosis or be
displaced from the implanted site. Here, the authors would like to introduce a newly devised
interposition graft made up of allograft and cartilage, which is easy to manipulate and can be
fixed in the desired position.
Subjects and Method We performed a retrospective chart review from January 2018 to
August 2020. A total of 12 patients with septal perforation who received surgical treatment
were included in this study. Acellular human dermal allograft (MegaDerm®; L&C Bio) was
used as an interposition allograft piled up by autologous cartilage, and it was positioned be-
tween the mucoperichondrial flaps via the endonasal approach.
Results The most common etiology was previous septal surgery (n=8); in one case, the eti-
ology was repeated electrocauterization due to frequent epistaxis; the etiology was not verified
for three cases. All 12 cases achieved the result of complete septal perforation closure. All pa-
tients on follow-up inquiry reported marked improvements in the visual analogue scale score
(mean value, 4.1 to 1) and Nasal Obstruction Symptom Evaluation scale (mean value, 7.3 to 1.8).
Conclusion Composite graft made up of cartilage and allograft dermal matrix achieved suc-
cessful results without having to fix the graft. It can be an alternative technique to treat septal
perforation for inexperienced surgeons and with a limited operation field.
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Introduction

Septal perforation is a condition defined by loss of septal
cartilage or bony structure along with the defect in bilateral

septal mucosa.” Disruption of blood supply to the septum is

This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

the most common cause after septal surgery and cauterization
for epistaxis. Granulomatous disease or cocaine abuse, chro-
mic acid fumes, and arsenic are the recognized causes of sep-
tal perforation. Most of the septal perforations are asymptom-
atic, and they do not require any treatment. However, patients
who complain of irritating symptoms, such as nasal obstruc-
tion and epistaxis, need treatment.” Conservative treatments,

which include nasal irrigation and ointment, can reduce the
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nasal symptoms, but the cases which do not improve with medi-
cal treatments need other treatments.

Closing the perforation site with a septal button can be an
alternative method ahead to surgical closure.” However, de-
signing a rigid septal button fitting into the curvature of the
septum is a challenging task, and it irritates the surrounding
tissue, forms a crust, and causes secondary infection. Also,
the patient compliance is very low.”

If medical treatments cannot alleviate the symptoms, sur-
gical treatments should be applied. Numerous techniques for
closing the perforation have been introduced, but most of them
are technically challenging and troublesome for surgeons in a
narrow operation field.

In this article, we would like to introduce interposition of a
composite graft made up of autologous cartilage and acellular
dermal matrix for closing a septal perforation, which is a sim-

ple and novel technique.

Subjects and Methods

A retrospective chart review was conducted, and 12 patients
who had been treated for septal perforation in Kosin Univer-
sity Gospel Hospital were included. All patients complained
of septal perforation-associated symptoms. Septal perforation
was diagnosed by endoscopic examination. Nine patients were
males, and the remaining 3 patients were female. The patient
age ranged from 20 years to 61 years (mean value, 34.1 years).
The patients” symptoms were noted by the visual analogue
scale (VAS) analog scale and NOSE scale. Ethical approval
for this study was granted by the Institutional Review Board
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of Kosin University Gospel Hospital (2020-06-039).

Surgical procedure

All patients underwent surgery via an external approach
or an endoscopic assisted endonasal approach. A columellar
incision was made for the external approach aligned with a
marginal incision. All cases that underwent the endonasal ap-
proach were accessed via a hemitransfixion incision on the
concave side. Mucoperichondrial flaps were raised around the
perforation site, and the granulation tissue or scar around the
perforation was trimmed meticulously. Septoplasty was per-
formed in all cases. The remnant septal cartilage was harvest-
ed for a composite graft. If the harvested septal cartilage was
not sufficient, additional cartilage was harvested from the con-
chal or rib cartilage. The septum, concha, and rib cartilage were
harvested in 3 cases, 8 cases, and 1 case, respectively (Table 1).
We made the interposition graft using MegaDerm® (L&C Bio,
Seoul, Korea) and harvested cartilage. The operator trimmed
the fully hydrated MegaDerm”, slightly larger than the perfo-
ration site, and the harvested cartilage was trimmed to a size
similar to the perforation. MegaDerm® was stacked up with
the harvested cartilage, and it was fixed by a simple interrupt-
ed mattress suture using 5-0 polydioxanone (Fig. 1). A com-
posite graft was positioned between the mucoperichondrial
flap, and unilateral septal mucosa was designed to create an
advanced flap and was sutured to close the perforation in 2
cases, in which the opposite side of the graft was left to be ex-
posed. In the other 10 cases, perforation sites were not closed
by a suture, and grafts were left to be exposed. No further pro-
cedure was performed to fix the graft except for placing the

Table. 1. Baseline clinical and demographic characteristics of patients with septal perforation (n=12)

Time elapsed from Size (HLx VL) F/U Harvested -
No Sex/age Cause . Incision
the occurrence (yr) (mm) (week) cartilage
1* M/44 Unknown - 10x8 14.4 Concha Hemitransfixion
2% M/33 Septoplasty 8 14x10 12.6 Concha Hemitransfixion
3 M/26 Septoplasty 5 3x3 26.6 Rib Hemitransfixion
4 F/20 Septoplasty 4 4x5 12.0 Septum Hemitransfixion
5 M/26 Septoplasty 6 10x7 60.1 Concha Hemitransfixion
6 F/21 Unknown - 13x12 16.1 Septum Columellar
7 M/25 Septoplasty 8 8x7 24.9 Concha Hemitransfixion
8 M/61 Unknown - 4x4 12.1 Septum Columellar
9 M/25 Septoplasty 1 4x4 12.9 Concha Hemitransfixion
10 M/48 Septoplasty 2 5x7 13.1 Concha Hemitransfixion
11 M/56 Septoplasty 5 10x9 14.6 Concha Hemitransfixion
12t F/24 Cauterization - 17%x15 13.0 Concha Hemitransfixion

xcases using an unilateral advancement flap to close the perforation; tthis patient showed septal reperforation and nasal dorsal
depression 3 months affer surgery. HL, horizontal length; VL, vertical length; F/U, follow up
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composite graft between mucoperichondrial flaps (Fig. 2). The
hemitransfixion incision was sutured by absorbable thread.
Silastic sheets were positioned bilaterally and removed 3 weeks
after the operation.

Postoperative care

The patients were given intravenous broad-spectrum antibi-
otics. Saline nasal irrigation was started to keep the nose moist
at 3 days after the operation. Silastic sheets were removed 3
weeks after the operation. Endoscopic inspection of the nasal
cavity was performed after silastic sheet removal, and 6 and
12 weeks after the operation. The postoperative patients’ symp-
toms were described by the VAS analog scale and NOSE scale
at 6—12 weeks postoperatively.

Results

The most common etiology was previous septal surgery
(n=8), one case occurred due to repeated chemical cauteriza-
tion of the septum, and we could not establish the definite eti-
ologies in the remaining 3 cases. The mean follow-up was 19.4
weeks with a minimum of 12 weeks of follow-up. Septal per-

< Allograft

h Cartilage

< Allograft

Fig. 1. Schematic figure shows how to make a composite graft. It
is fixed by a simple horizontal mattress suture (dotted line).
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Fig. 2. Composite graft made up of autologous cartilage and Mega-
Derm® (L&C Bio) is placed at the perforated site between nasal
septal flaps.
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forations ranged from 3 to 17 mm in horizontal length (mean
value, 8.5 mm) and from 3 to 15 mm in vertical length (mean
value, 7.6 mm). A unilateral advancement flap was created
and sutured to close the perforation in 2 cases. Eight cases re-
ceived conchal cartilage as the graft material, 3 cases received
septal cartilage, and 1 case received rib cartilage (Table 1).
Complete closure was achieved in all cases except one case,
and grafts were covered by normal nasal mucosa 3 months
after surgery. One patient (No.12) with perforation size 17 mm
showed septal reperforation and saddle nose deformity. How-
ever, the size of the perforated septum was much smaller than
that before surgery, and the patient’s nasal symptom was great-
ly improved. The mean VAS score was reduced from 4.1 (range
2—6) to 1 (range 0—3) (Fig. 3), and the NOSE scale was re-
duced from 7.3 (range 4—11) to 1.8 (range 0—6) (Fig. 4). Rep-

resentative cases are shown in Figs. 5 and 6.

Pre OP
Mean VAS score

Fig. 3. Pre and post OP VAS score. The pre OP mean VAS score
(4.1, ranging from 2 to 6) was statistically reduced postoperatively
(1.0, ranging from O to 4). OP, operative; VAS, visual analogue
scale.

Post OP

Pre OP Post OP

NOSE sclae

Fig. 4. Pre and post OP NOSE scale score. The pre OP mean
NOSE scale score (7.8, ranging from 4 to 11) was statistically re-
duced postoperatively (1.8, ranging from 0 to 6). OP, operative;
NOSE, Nasal Obstruction Symptom Evaluation.
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Fig. 5. A 44-year-old male was diagnosed with septal perforation of size 10 mm (case No. 1, Table 1). We conducted surgical closure via
an endonasal approach by interposition of cartilage and MegaDerm® (L&C Bio) composite graft without fixation of the graft. A-C: The
preoperative right and left endonasal view of the perforation site (A) showed a healing state with granulomatous change 3 weeks (B), 6

weeks (C), after the operation. D: After 12 months, the perforation was completely closed with secondary mucosal healing.

1148

Fig. 6. A 31-year-old male was diagnosed with septal perforation of size 14 mm (case No. 2, Table 1). The patient underwent surgery via
an external approach with a left side advanced flap to close the perforation. A: The preoperative left endoscopic view of septal perforation.
B: Three weeks after surgery, it showed a healing state with crust formation. C: After postoperative 3 months, the septal perforation was

completely closed.

Discussion

Numerous techniques for surgical closure of septal perfo-
ration have been introduced since Teichgraeber and Russo”
described the management of septal perforations in 1993. Be-
cause of the limited endoscopic vision and narrow operation

field, an external approach is favored in cases with large per-

foration. However, an external approach may create an addi-
tional scar at the incision site and require a longer healing time
compared with endonasal and endoscopic approaches.” There-
fore, in cases with small perforation size, we could derive the
benefit of the endoscopic assisted endonasal approach. Many
papers have mentioned about the materials for closing a sep-
tal perforation. It is well- documented that a porcine small in-
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testine submucosal graft improves remucosalization of the up-
per airway tract, but a porcine allergic reaction and resorption
are likely problems.”” A polydioxanone plate is also firm and
easy to manipulate, and it is readily usable without the har-
vesting procedure.” The majority of surgeons routinely adopt
an interposition graft, and acellular dermis is the most popu-
lar material for the interposition graft.

Cartilage is the second most frequently used graft, followed
by temporalis fascia, polydioxanone plate, and porcine intes-
tinal submucosa.” Cartilage is a widely used graft for closing
septal perforation,'”"” and autologous cartilage is safer than ad-
ditional commercialized products. However, cartilage may get
displaced because of its smooth surface although it is a strong
barrier, and acellular allograft dermal matrix is thin and vul-
nerable to inflammation. Therefore, we designed a composite
graft consisted of autologous cartilage and acellular allograft
dermal matrix to compensate for the shortcomings of each graft.

Kridel, et al.” introduced acellular dermis for interposition
grafting. They directly sutured the graft to the remnant septal
structure via an external approach. In most of their cases, but
they used a bilateral advancement flap. Asyford, et al." suc-
cessfully conducted this method by the endoscopic approach,
but a suture is needed to fix the graft to the remnant septal
structure in the limited view and operation field. In the previ-
ous two studies, it was not interposition graft, but allograft-
only repair, so all cases had to be considered for unilateral or
bilateral advancement flaps to increase the success rate.”'?

However, in this study, except for the two cases in which
size was considered large, the result was sufficiently success-
ful without the advancement flaps. Especially, the endoscopic
operation imposes one hand surgery upon the surgeons, which
is difficult for inexperienced surgeons. Several studies have
reported that the authors sutured a graft to the mucoperichon-

15,16)

drial flap, ™ and it could be easier than suturing it to hard car-
tilage or bone. However, it does not change the fact that sur-
geons still need to perform a suture in a narrow nasal cavity.
Parry, et al.” introduced another way to fix the graft, in which
they applied fibrin glue to the graft and successfully fixed it
in the appropriate position. However, another paper reported
that fibrin glue could cause segmental cartilage loss in rab-
bits."¥ Other studies showed great success in closing the per-
foration by combining autologous cartilage or temporalis mus-
cle fascia.”"”*” However, it still needs to be sutured in place
for anchoring at the perforation site, and additional mucosal
injury may occur, which may result in resorption several weeks

later.”” In this study, the composite graft helped us to skip the
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suture procedure; we simply placed the graft in the appropri-
ate position after elevating the flaps around the perforation
site. It is because our composite graft is designed both side al-
lograft materials that has micropore on the surface and there-
fore risk of displacement is low.

We performed most of the surgeries via an endonasal ap-
proach, except for two cases, without suturing the graft in the
limited endonasal view. It required a relatively short operation
time, and all cases showed excellent results postoperatively.
This suggests that in cases with small to medium sized septal
perforation, the perforation need not be fully covered with sep-
tal flaps, and complete closure can be achieved via the sec-
ondary healing procedure.

There are some limitations to this study. First, the size of
septal perforation in this study was relatively small to medi-
um. One patient in this study showed septal reperforation after
surgery, and the perforation size was relatively large (17%x15
mm, No. 12 in Table 1). Further study is needed for large sep-
tal perforations. Second, more cases should be collected to
develop an appropriate operation technique according to the
perforation size. Finally, long-term viability should be stud-
ied in subsequent studies.

In conclusion, septal perforation usually occurs after septo-
plasty. In this study, the authors applied the interposition tech-
nique using a composite graft made up of autologous cartilage
and acellular dermis without fixation to close the septal per-
foration. This may be a novel technique for septal perforation
surgery, and it may provide an easy surgical method with good
results.
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