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INTRODUCTION

A deviated septum is one of the most common causes of 
nasal obstruction. It can be accompanied by symptoms such 
as nasal bleeding and headache or worsen symptoms when 
combined with rhinitis or rhinosinusitis. When the cause of 
nasal obstruction is only a deviated septum, or when surgery 
for rhinosinusitis or rhinoplasty is performed, septoplasty is 
performed together.

People are rarely born with nasal septum perforation, and 
in most of cases, it is caused by acquired factors. It is known 

that it occurs most often after septoplasty or trauma, and the 
incidence rate after septoplasty is known to be 0.5% to 3.1% 
on average.1) In addition, a nasal septum perforation can be 
caused by habitual use of nasal sprays, electrocauterization, 
infections such as tuberculosis, candida, and syphilis, heavy 
metals, and tumors. It is very important to prevent a nasal sep-
tum perforation as it increases the risk of causing a saddle nose 
and can cause various discomforts such as nasal obstruction, 
whistling, and crusting.

The most important thing to prevent a nasal septum perfo-
ration after septoplasty is to carefully dissecting the mucous 
membrane during surgery. However, if the nasal septum is 
very curved or the spur is large, it may inevitably damage the 
nasal septum mucosa. If a nasal septum perforation is expect-
ed due to mucosal damage during surgery, the use of autolo-
gous grafts such as nasal septum cartilage or bone plate, or 
inferior turbinate mucosal flap, or artificial grafts such as Al-
loDerm® (LifeCell, Branchburg, NJ, USA) or MegaDerm® 
(L&C BIO, Seoul, Korea) would prevent it. Alternatively, it is 
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Background and Objectives: The aim of the present study was to investigate the effects of a combination of crushed cartilage and 
thin silastic sheet for patients with a risk of septal perforation during septoplasty.
Materials and Methods: A total of 195 people who underwent septoplasty surgery at Dong-A University Hospital from January 2019 
to December 2020 were enrolled retrospectively. Among 195 people, our surgical method was provided for those with damage to both 
septal mucosa. The cartilage was collected, crushed with the cartilage crusher, and inserted between perforated mucosa. After the car-
tilage insertion, a 0.254-mm-thin silastic sheet was designed to cover both sides of the perforated septal mucosa. Next, a penetrating su-
ture was placed. After thin silastic was applied on both mucosa, a 1-mm-thick silastic sheet was inserted on both sides of the nasal 
cavity and penetrating sutures were placed on the anterior and inferior septum. The operation concluded after packing both sides of the 
nasal cavity using non-absorbable packing material. The packing was removed on the second day after the operation, and the nasal cav-
ity condition was checked every week. Thick silastic sheets were removed 5 days after surgery, and thin silastic sheets were maintained 
until both septal mucosa healed.
Results: Of nine total cases, only one 78-year-old male experienced septal perforation at the cartilage portion two months after surgery. 
In this case, no other action was taken to cover the perforation site because he reported no symptoms or discomfort during the 9 months 
after surgery. In the other eight cases, both septal mucosa healed completely, and there were no complications.
Conclusion: This method with crushed cartilage and silastic sheets to fill the defect after septal surgery is thought to help prevent post-
operative perforation at no additional cost, and further research is needed.
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also useful to apply fibrous coagulant, suture the graft, or in-
sert a silastic sheet for prevention.2-5) This study was conduct-
ed to find out whether a procedure using a compressed au-
tologous cartilage piece and a 0.254 mm silastic sheet would 
be effective in preventing a nasal septum perforation.

MATERIALS AND METHODS

Subject
The analysis was conducted retrospectively based on the 

medical records of a total of 195 patients who underwent sep-
toplasty for a deviated septum at the Department of Otolaryn-
gology-Head and Neck Surgery at Dong-A University Hospital 
from January 2019 to December 2020. It covers preoperative 
symptoms, medical history, preoperative imaging tests, en-
doscopy, and postoperative complications. The procedure of 
this study was performed on 195 patients whose septal mucosa 
was in close proximity to each other during septoplasty and 
was damaged by at least the size of 1 cm. 

Method
The operation was performed under general anesthesia and 

by a single operator (WY Bae). In all cases, septoplasty was 
performed in a conventional way. For the patients with con-
cerned with nasal septum perforation after surgery, the proce-
dure was performed in the following ways. First, the patient’s 
own cartilage was compressed using a cartilage crusher (Karl 

Storz Germany-523900; Karl Storz, Walsdorf, Germany) to 
make it thinner and wider (Fig. 1). It was then reinserted be-
tween the damaged mucosa. After inserting the cartilage, it 
was confirmed that the cartilage was in place with an endo-
scope. Then, a 0.254 mm thin silastic sheet (Non-Reinforced 
Sheeting, Bioflexus, Kingman, AZ, USA) was cut enough to 
cover the area concerned with perforation, and then the area 
was sutured (Fig. 2). After covering the thin silastic sheet (Non-
Reinforced Sheeting, Bioflexus), a 1 mm thick silastic sheet 
(Internal Nasal Splint, MEDTRONIC, Minneapolis, MN, USA) 
was inserted from the front to the back of both septums, and 
then penetrably sutured on the anterior portion of the sep-
tum. After that, nasal packing with a non-absorbable packing 
material and Vaseline gauze was placed as a last step. The next 
day after surgery, the non-absorbable packing material and 
Vaseline gauze located inside the nose were removed. The 1 
mm thick silastic sheet (Internal Nasal Splint, MEDTRONIC) 
was removed on the 5th day after surgery. Then, the thin si-
lastic sheet (Non-Reinforced Sheeting, Bioflexus) was checked 
and removed after the mucous membrane was completely re-
generated during follow-up at the outpatient clinic.

This study was conducted after being reviewed and ap-
proved by the Institutional Review Board (IRB) of the Dong-A 
University Hospital (approval number: DAUHIRB 19-149). 
The informed consents were waived because the study was 
conducted retrospectively based on medical records.

Fig. 1. Cartilage crusher and cartilage crushing. A: Autologous cartilage before crushing (length: 1 cm). B: Autologous cartilage before 
crushing (width: 1.5 cm). C: Cartilage crusher (Karl Storz Germany-5239; Karl Storz, Walsdorf, Germany). D: Autologous cartilage after 
crushing (length: 1.5 cm). E: Autologous cartilage after crushing (width: 2 cm).
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RESULT

There was a total of 9 cases which included 7 male and 2 fe-
male patients (Table 1). Their average age was 52.8 years (26–
78 years), and the main complaint was mostly nasal obstruc-
tion. Out of all cases, only one had a previous history of Caldwell 
Luc’s operation or nasal bone closed reduction surgery. There 
were no malignant tumors, traumatic trauma to the nose, tu-
berculosis, or systemic diseases that could affect perforation 
such as syphilis, or a history of exposure to heavy metal toxic 
substances in all cases. Except for one case with an approach 
of extracorporeal septoplasty, the rest were approached with a 
hemitransfixision incision. All the patients had mucosal dam-
age in the cartilaginous part of the nasal septum. Their thin si-
lastic sheets (Non-Reinforced Sheeting, Bioflexus) were re-
moved 3 weeks after surgery on average. The average follow-
up period after surgery was 3 months (1–9 months).

In one case, perforation occurred in the cartilage portion of 
the nasal septum 2 months after surgery. In 8 other cases, no 
septal perforation was found during follow-up for more than 
1 month, and the damaged nasal septum mucosa on both 
sides was well regenerated. For the case of nasal septum per-
foration, the patient did not complain of any particular symp-
tom so that has been monitored without additional surgery or 
procedure (Fig. 3).

DISCUSSION

If perforation is expected during septoplasty, there are var-
ious methods to compensate. In general, bone tissue or carti-
lage tissue can be inserted between the mucous membranes. 
In addition, various techniques can be adopted depending on 
the operator’s experience such as inserting these tissues, su-
turing the mucosal tissue, inserting a silastic sheet, or apply-
ing a fibrin glue to the inserted tissue to fix it.3-5) In this study, 
compressed cartilage pieces, thin silastic, and thick silastic sheets 
(Internal Nasal Splint, MEDTRONIC) were used (Fig. 4).

In these cases, the patient’s own cartilage collected during 
septoplasty was first stretched with a compressor and then in-
serted between the mucous membranes on both sides. The ad-
vantage is that there is no rejection reaction due to the use of 
the patient’s own cartilage. According to Breadon et al.,6) com-
pressing the autologous cartilage fragments between the mu-
cous membranes for transplantation stimulates the formation 
of new cartilage more compared to when they are simply in-
serted. In addition, the effect of the compressed cartilage frag-
ments does not require a separate suture for engraftment with 
the surrounding tissue because the surface area becomes much 
wider and becomes sticky. According to Nolst Trenité et al.,7) 
when the cartilage is compressed and used, the flexibility of 
the cartilage increases which makes it easier to handle and re-

Fig. 2. Intraoperative finding. A, B: Both septal mucosal was perforated. C: The crushed septal cartilage was inserted between the per-
forated mucosa. D, E: Thin silastic sheet (0.254 mm; Non-Reinforced Sheeting, Bioflexus, Kingman, AZ, USA) was covered on both 
perforated septal mucosa.
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duces the overlapping part with the remaining bone and car-
tilage, so that the defect can be filled well. It has been demon-
strated that the expected nasal septum perforation can be 
effectively prevented through animal experimentation. 

Many people including Cakmak et al.8) tested the degree of 
cartilage compression in six stages: intact, slightly crushed, 
moderately crushed, significantly crushed, severely crushed, 
and diced. It was confirmed that chondrocyte proliferation 
and bone metaplasia were observed when it was slightly 
crushed. However, Cakmak et al.8) confirmed that chondro-

cyte proliferation and bone metaplasia did not occur, and the 
viability of the cartilage decreased when the cartilage was se-
verely crushed and diced, which showed the need for an ap-
propriate strength during compression. The 9 cases conduct-
ed all used cartilage all slightly to moderately crushed based 
on the above-mentioned classification.

One of the concerns when it comes to the use of compressed 
autologous cartilage during septoplasty is the possibility of re-
sorption. Stoksted and Ladefoged9) reported no resorption or 
infection after surgery using the compressed cartilage. In ad-

Fig. 3. Representative case where both septal mucosa well healed. A: Right nasal cavity. B: Left nasal cavity.
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Table 1. Clinical data of patients with operation

No. Sex
Age 
(yr)

Chief 
complaint

Nose OP hx Incision Post-op complication
F/U peroid 

(mo)
1 M 74 Epistaxis (-) Hemitransfixion (-) 3 

2 M 54 Nasal obstruction (-) Hemitransfixion (-) 7 

3 M 61 Foul odor (-) Hemitransfixion (-) 1 

4 M 78 Nasal obstruction (-) Hemitransfixion Cartilogenous septal perforation  
  (post-op 2 months)

9 

5 M 43 Nasal obstruction Caldwell Luc’s  
  operation (1993)
Nasal bone closed  
  reduction (1995)

Hemitransfixion (-) 1 

6 F 51 Nasal obstruction (-) Hemitransfixion (-) 3 

7 M 28 Nasal obstruction (-) Hemitransfixion (-) 2 

8 F 26 Epistaxis (-) Hemitransfixion (-) 3 

9 M 61 Nasal obstruction (-) Extracorporeal  
  �approach (inverted 
V incision)

(-) 1

(-): There is no post-operative complication. M, male; F, female; OP hx, operation history; F/U, follow up; yr, years; mo, months; Post-
op, post-operation
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dition, there has been no change observed when Mutlu10) kept 
compressed cartilage in saline for 2 years. When checked 2 years 
after transplantation for another surgery, the transplanted frag-
ments were kept intact without being melted or absorbed.10)

The silastic sheet is an inert silicone rubber that is easy to 
obtain because it is relatively safe and inexpensive to use on 
the human body. Because it causes less adhesion between the 
operated area and the surrounding mucous membrane, it is 
used in various surgery.11-13) This serves as a splint that pre-
vents adhesion between the operated area and the surround-
ing mucous membrane in septoplasty, supports the septum 
weakened after correction, and induces natural regenera-
tion.14)15) Jung et al.16) had studied the degree of mucosal re-
generation and patient discomfort in a double-blind manner 
for 2 weeks after surgery based on whether or not a 0.3 mm 
thick silastic sheet was used during septoplasty and obtained 
significantly good results with the use of the sheet.

When performing septoplasty in Dong-A University Hospi-
tal, a 1 mm thick silastic sheet (Internal Nasal Splint, MEDTRON-
IC) is used in general. However, this cannot be used more than 
a week after surgery due to discomfort such as foreign body 
sensation and nasal obstruction. The 1 mm silastic sheet was 
removed 5 days after the operation. On the other hand, the 
0.254 mm thin silastic sheet (Non-Reinforced Sheeting, Bio-
flexus) had much less discomfort for the patient and could be 
used for an average of 3 weeks after the operation, which pre-

CC
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M

Fig. 4. Schematic diagram. S, septal cartilage; M, septal mucosa; 
CC, crushed cartilage; SS, silastic sheet (0.254 mm thickness; Non-
Reinforced Sheeting, Bioflexus, Kingman, AZ, USA); TSS, thick 
silastic sheet (1 mm thickness; Internal Nasal Splint, MEDTRONIC, 
Minneapolis, MN, USA).

vented the adhesion between damaged mucous membrane 
and other areas.

In 8 out of 9 cases, the mucous membrane damage during 
septoplasty was completely regenerated. In addition, there was 
no autologous cartilage protrusion through the damaged area 
of the mucous membrane, no inflammatory reaction or oth-
er complications related to the silastic sheet. For one particu-
lar patient that had septal perforation, his age (78 years old) 
may have had a significant impact. When the thin silastic sheet 
(Non-Reinforced Sheeting, Bioflexus) was removed from him 
3 weeks after surgery, the mucous membranes were all well 
regenerated which means the procedure was successful. How-
ever, after the sheet was removed, some damage occurred be-
cause of the weekend mucous membrane, and it didn’t recov-
er due to the age.

With only 9 cases in total and a short follow-up period of 1 
month in 3 cases, it is too limited to generalize the results. In 
addition, there is a limit to securing statistical significance as 
patient control studies have not been conducted in cases where 
this formula has not been implemented or other formulas have 
been conducted.

In conclusion, the authors believe that the procedure de-
scribed in this study can be helpful in preventing postopera-
tive perforation with the use of compressed cartilage and si-
lastic sheet without the additional cost of using other implants 
to fill the post-operative septal defect.
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