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REVIEWS

RECENT GRAFT MATERIALS IN EXPERIMENTAL STUDY 
STAGE USED IN THE TREATMENT OF NASAL SEPTUM 

PERFORATION: A REVIEW
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Istanbul, Turkey

ABSTRACT

Various conservative approaches are being used for the treatment of nasal septum perforations (NSPs); how-
ever, for permanent results, it is essential to use surgical methods. For this purpose, many various surgi-
cal methods have been tried, but a satisfactory method has not yet been determined. In order to eliminate 
the commonly encountered failure of surgical methods, new graft materials combined with flaps have been 
tried recently and successful results have been reported.

In this review, we examined the scientific literature using Medline, PubMed, and Google by using the key-
words “nasal septum perforation”, “animal study”, and “graft”. According to the results obtained, we com-
piled graft materials that have been used in experimental stage related to this subject and reported to have 
achieved successful results, especially when combined with flaps. These materials seem promising for the 
successful closure of the hard-to-treat NSPs.
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INTRODUCTION
Nasal septum perforation (NSP) is the compos-

ite tissue loss including the mucous membrane and 
the bone or cartilage participating in the structure 
of the nasal septum (1). The most common cause in 
etiology is septal surgery performed earlier. Other 
reasons may be: traumatic causes such as septal he-
matoma, nose picking habit, nasal cauterization per-
formed after nosebleeds, and nasotracheal intuba-
tion; nasal spray use, cocaine use; inflammatory dis-
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ating nasal septum perforations in experimental 
animals.

Yücebaş et al. conducted an experimental study 
in which they used polypropylene mesh for this pur-
pose (11). The rabbits were divided into two groups. 
In one group they repaired NSP using polypropyl-
ene mesh in addition to interpositional mucosal 
flap, while in the other group they used only muco-
sal flap; and as a result, they reported that the per-
foration in the polypropylene mesh group was com-
pletely closed, and that lower degrees of significant 
fibrosis, inflammatory response, infection, and mi-
croabscesses were observed as well. As a result, they 
reported that this material had good tissue compat-
ibility and could be safely used as a graft for perfora-
tion repair. 

Martinez et al. investigated the effect of bacte-
rial cellulose on NSP in rabbits (12). They reported 
that they applied fibrin glue as the bacterial cellulose 
tissue adhesive to the NSP region they created in rab-
bits, and as a result, the perforation remained in the 
rabbits in the control group whereas the perforation 
was closed in about half of the rabbits in the exper-
imental group. However the difference was not sta-
tistically significant, which may be attributed to the 
small number of rabbits in the study groups.

Yıldırım et al. investigated the NSP repair mod-
el with high-density porous polyethylene (HDPP) 
covered with fascia lata (13). In this study, HDPP 
covered with fascia lata was placed in the experi-
mental group and only HDPP was placed in the con-
trol group. They histologically and clinically evaluat-
ed perforation, resorption of the material used, and 
graft status, and reported that perforation was closed 
in 90% of those in the group with HDPP covered 
with fascia lata, while success remained at 40% in the 
group using only HDPP. In this study, fascia lata was 
obtained with an additional surgical procedure. This 
increases the cost. Besides, the additional surgical in-
tervention required for fascia lata to be taken will in-
crease the likelihood of complications.

In their study, Mola et al. created defects in nasal 
septa and used acellular dermal matrix (Alloderm), 
Dacron, Gore-Tex, and autologous cartilage grafts in 
these defects to evaluate the reactions of these sub-
stances (14). In their study in which they placed these 
materials after removing 3x10 mm of septal cartilage 

eases such as vasculitis, sarcoidosis, and Wegener 
granulomatosis; and infections such as tuberculosis, 
leprosy, syphilis, and diphtheria (2,3).

Septal button prosthesis has been used in the 
non-surgical treatment of NSP, but long-term results 
included problems such as displacement of the pros-
thesis and foreign body reactions (4). Today, instead 
of extensive surgical methods, conservative methods 
and use of prostheses are options that can be applied 
especially in patients with active granulomatous dis-
ease and those who do not accept surgery. Howev-
er, surgical methods are required for the conclusive 
result. So far, although many surgical methods have 
been tried for this purpose, they have not been suc-
cessful enough.

In order to increase surgical success, animal 
models have been created in recent years and new 
graft materials combined with flaps already used in 
practice have been tried. The results are promising 
for the successful treatment of NSP.

CURRENT RESEARCH GOALS AND 
RESULTS
We examined the scientific literature using 

Medline, PubMed, and Google with the keywords 
“nasal septum perforation”, “animal study”, and 
“graft”. Our deadline for the search was September 
2020.

To date, many grafts that have been used in 
the treatment have been identified in the literature, 
most of which are autologous grafts used on humans. 
The success of grafts used in NSP is basically linked 
to generation of a vector force for mucosal progres-
sion, which is necessary for the onset of recovery. 
The graft variety is as wide as the flap variety. The 
grafts described in the literature to date include mas-
toid periosteum, temporalis fascia graft, septal bone 
and cartilage, inferior concha, auricular conchal car-
tilage, free radial forearm fascial flap, acellular hu-
man dermal allograft, bovine perichondrium, titani-
um membrane, and even pig small intestine muco-
sa (5–10).

In addition to the grafts used in humans, prom-
ising graft materials that are still in experimental 
stage are also being reported. In the literature, there 
are 5 studies in which new materials are tried by cre-
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without damaging the mucous membranes of rabbits 
whose nasal septal cartilages were exposed, they re-
ported that acute inflammation reactions mostly oc-
curred with Gore-Tex, and that there was no differ-
ence among the groups with respect to chronic in-
flammation. Given the reaction rate and tissue com-
patibility, they reported that cartilage performed the 
best, followed by Alloderm. Even though it devel-
oped acute inflammation, they reported that Dacron 
had success in terms of tissue compatibility.

In a study, Çelik investigated the efficacy of hy-
aluronic acid (HA) and platelet-rich fibrin (PRF) on 
nasal septum perforation of rabbits (15). A nasal sep-
tum perforation model was created in a total of 24 
rabbits divided into 4 groups, each of which includ-
ed 6 rabbits. No additional intervention was done 
in the first group that was the control group. In the 
2nd group, septum perforation was closed by us-
ing MeroGel®, which contained pure HA. In the 3rd 
group, the blood drawn from the rabbits was centri-
fuged and the perforations were closed with PRF. In 
the 4th group, perforations were closed using both 
HA and PRF together. According to the results ob-
tained, none of the septum perforations in Group 1 
showed complete closure. In the 2nd group in which 
HA was used and in the 3rd Group in which PRF was 
used, 3 rabbits (50%) from each group had a complete 
closure of their nasal septum perforations. A closure 
of more than 50% was detected in septum perfora-
tions of other rabbits. In the last group, which is the 
4th group, 4 rabbits (66.6%) had complete closure of 
their nasal septum perforations, while other rabbits 
had a closure of more than 50% in their nasal sep-
tum perforations. These findings of complete per-
foration closure could not be statistically supported. 
This was attributed to the small number of rabbits 
used. When perforations were evaluated in terms of 
closure of more than 50%, statistically significant re-
sults were reported. When groups containing HA in 
the treatment (groups 2 and 4) were evaluated his-
topathologically, it was reported that foreign body 
reaction and fibrosis were seen in both groups, but 
there was no statistically significant difference in 
postoperative secretion and inflammation compared 
to those of the control group. These findings suggest 
that, although the material used has a risk of creat-
ing a foreign body reaction, its tissue compatibility is 
high.  In the group where PRF, which can be classi-

fied as an autograft, was used, observing no foreign 
body reactions in any of the specimens was not an 
unexpected result.

CONCLUSION
NSP can be a disease whose treatment is espe-

cially avoided by physicians because the consequenc-
es can be unsatisfactory for the patient. For this rea-
son, the idea of the need for new materials that can 
be used in this regard, which are easy to obtain and 
have high tissue compatibility, arises. As it can be 
seen, many new grafts have been used experimental-
ly for the reconstruction of NSP, and the search for 
new materials that may have a higher success in this 
regard continues. Novel animal studies or clinical 
trials on this subject are needed.
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