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Introduction:
Septal perforations have numerous causes and 
are a signifi cant source of morbidity for the 
patients aff ected. Symptoms include epistaxis, 
nasal crusting, whistling, nasal obstruction, and 
saddle nose deformity, which commonly leads 
these patients to present to facial plastic surgeons 
seeking repair. Th e cause can be trauma, inhala-
tion medications, systemic vasculitis (such as 
granulomatosis with polyangiitis), or iatrogenic. 
Numerous techniques have been developed for 
repair, including the use of local intranasal fl aps 
with closure of the mucoperichondrium,1,2 allo-
plasts,3 pericranial fl aps,4 graft ing with acellular 
human dermal allograft ,5 interposition graft -
ing using both synthetic6,7 and, more recently,  
autologous graft ing material.8 Many of these 

techniques are technically challenging and may 
also serve to obstruct or functionally distort the 
nasal airway.9 In addition, success rates of eff ec-
tive closure and resolution of symptoms remain 
variable, with reported success rates of 30% to 
100% in small case series.10 Of all the techniques 
reported, Nasal septal autograft s have demon-
strated the highest success rates, ranging from 
90% to 100%. Th is approach does not att empt to 
close or approximate the mucosal edges across 
the perforation but instead provides an ideal 
scaff old of mesenchymal origin to revascularize 
and promote mucosal regrowth.

Temporoparietal fascia graft s have a proven suc-
cess rate in the repair of anterior skull base de-
fects12 and have been used with success for other 
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reconstructive procedures, including pharynge-
al repair13 and microtia reconstruction.14  In ad-
dition to reporting the rate of septal perforation 
closures, we think that symptom resolution con-
stitutes a clinically meaningful outcome measure 
and therefore report the resolution of presenting 
symptoms substantiated through pre-operative 
and post-operative Nasal Obstruction Symptom 
Evaluation (NOSE) scores (where higher scores 
indicate greater nasal obstruction).16,17

Material and Methods:
Study design: Th is was a retrospective study in 
which the records of those patients who under-
went nasal septal surgeries using septal cartilage 
as autograft  were studied for the presence of sep-
tal perforation post-opratively. Th e study was 
conducted from October 2023 to December 
2023. Th e Ethical approval of the project was 
taken from Institutional Review board (IRB) 
of Prime foundation. A total of 80 participants 
were included in the study. All patients were in-
cluded in the study. Th ere were no exclusion cri-
teria. Th e primary end point was the prevention 
of septal perforation. 

Surgical Technique: Aft er completing all the 
pre-requisites for the septal surgery, all the pa-
tients were admitt ed one day before the opera-
tion day. Informed writt en consent was taken 
from the participants and explained the out-
come and benefi ts of the operation. All the pa-
tients were operated under General anesthesia. 
Incision was given at mucoperiosteal junction in 
the right nostril, fl aps were elevated on both the 
sides.

Using Killians nasal speculum the nasal septum 
was exposed and a big central piece of the sep-
tum which was straight was cut by Ballenger 
knife and kept in saline to be used at the end of 
the surgery. All the remaining curved septum 
was removed in piecemeal, the septal spur if 
found was removed by using hammer and gouge. 
Before replacing the mucoperiuosteal fl aps the 
piece of septal cartilage which was preserved 
in the saline was refashioned and placed in the 
centre, the fl aps realigned. In both the nostrils 
plastic splints were kept to reduce adhesion for-

mations and anterior nasal packing was done for 
24-48 hours. All the patients were followed up 
on 7th, 14th, 30th post op day for the assessments 
of any septal perforations.

Main Outcomes and Measures: Assessing the 
presence of septal perforation was the primary 
outcome. Secondary outcomes were fi nding any 
residual Deviated nasal septum, and nasal adhe-
sions. 

Results:
A total of 80 patients (42 women and 38 men; 
mean [SD] age, 45 [15] years) were included. 
Th e age range was from 15 to 40 years. Th ese 
patients typically have thin, att enuated septal 
mucoperichondrial layers, making elevation 
of mucosal fl aps particularly challenging; our 
technique avoids that problem because the nose 
remucosalizes the Septal cartilage piece with 
covering with a mucosal fl ap. Only 2 patients in 
this series had active rheumatologic disease (i.e., 
granulomatosis with polyangiitis), this is the 
fi rst use of a technique to prevent perforations 
in this subgroup of patients.

Among the women the age range was from 20 to 
35 years while the age range in males was from 
18 to 40 years. Th e indications of surgery was 
defl ected nasal septum without enlargement 
of inferior turbinates. Out of 80 patients only 
02 patients in females had a very small septal 
perforation at the junction of septal spur area 
probably the cause would be damage to muco-
perichondrial fl ap by gouge during the removal 
of spur. In 78(98%) there was no septal perfora-
tions at 30th post-operative day. 

Discussion:
To our knowledge, this study is the fi rst study in 
our country in  which nasal septal autograft  was 
taken and kept in between the mucoperiosteal 
fl aps. Th e results are similar to those presented 
by both Epprecht et al6 and Flavill and Gilm-
ore.18 In contrast to the case series by Epprecht et 
al,6 all patients in this cohort underwent a repair 
using an open septoplasty technique combined 
with endonasal visualization during closure. In 
addition, this study is the fi rst, to our knowledge, 
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to evaluate the outcome of symptom resolution 
validated with pre-operative and post-operative 
NOSE survey evaluation. Although perforation 
closure is a key objective outcome measure-
ment, resolution of presenting symptoms, in our 
opinion, represents a clinically meaningful end 
point because patients with asymptomatic na-
sal septal perforations do not undergo repair at 
either institution. Finally, to our knowledge, no 
prior case series has expanded this technique to 
include patients with rheumatologic causes, and 
although only 2 patients in this series had active 
rheumatologic disease (ie, granulomatosis with 
polyangiitis), this is the fi rst use of a technique 
to prevent perforations in this subgroup of pa-
tients. Th ese patients typically have thin, att enu-
ated septal mucoperichondrial layers, making 
elevation of mucosal fl aps particularly challeng-
ing; our technique avoids that problem because 
the nose remucosalizes the Septal cartilage piece 
with covering with a mucosal fl ap.

Th e limited success rate of closures of septal 
perforations has led to a wide variety of closure 
techniques.20-23 Temporoparietal fascia graft s are 
used in several head and neck procedures24 and 
have long been an established source of graft ing 
material in otologic surgery,19 skull base repair,25 
and ear reconstruction.26 Th e histologic struc-
ture of TPF makes it an excellent scaff olding 
material that likely enhances cellular migration 
and subsequent remucosalization.15 Although 
no studies, to our knowledge, have evaluated the 
role of growth factor networks or the architec-
ture of this Cartilage piece used for septal per-
foration repair, numerous studies have demon-
strated the benefi ts of site-specifi c tissue when 
designing a scaff old for tissue regeneration, for 
which TPF serves as an example.27,28 Further-
more, it is well known that the growth factor 
networks of graft ing materials, particularly the 
extra cellular matrix, are instrumental in en-
hancing cellular att achment, migration, and 
proliferation as well as inducing neovasculariza-
tion. We suspect that Auto septal cartilage graft  
provides this micro-environment that supports 
remucosalization.24 However, further investiga-
tion is necessary to prove this theory.

Although harvesting auto septal cartilage graft  
is a straight forward technique, one disadvan-
tage that we have encountered is mediating the 
balance between adequate tissue for coverage 
and maintaining a thin graft  so as to not create 
further nasal obstruction aft er the repair. Two 
patients (patient 3 and patient 10) ultimately 
had no resolution of their nasal obstruction in 
addition to crusting. Nasal endoscopic examina-
tions of these patients demonstrated a modest 
increase in thickness at the site of perforation 
repair compared with the other patients evaluat-
ed, which suggests that excessive graft  thickness 
may have been associated with this outcome. 
Alternatively, this bulging of the perforation site 
in these 2 patients may have been due to a tech-
nical error of omission by one of us (S.S.) early 
in the series, or it may be due to a heightened 
infl ammatory reaction in these 2 patients, which 
may have led to increased thickness of the con-
struct. Matt ress suturing of the Auto septal car-
tilage graft  construct through and through was 
initially performed along the periphery only; 
however, bulging in the central portion through 
the perforation was noted in the healing phase, 
and more centralized matt ress suturing through 
the entire construct corrected this problem. In 
mediating the balance between the adequate-
ness of the graft  and the thickness of the graft , 
it is of critical importance to be meticulous in 
the harvesting of the graft  by only using the true 
while leaving loose areolar tissue.

Our experience in the prevention of these per-
forations notably went through a transition. Ini-
tially, mucosal coverage on at least a single side 
of the perforation was att empted. Further expe-
rience showed that this coverage was unneces-
sary, coinciding with the use of a cross-stealing 
technique of perforation closure29 and the ex-
perience of Flavill et al.30 Although endonasal 
techniques for septal perforation repair have 
been reported,6 we argue that an open approach 
is far superior. Th e open technique allows for 
enhanced exposure with the improved ability to 
place and suture the graft  construct, and it does 
not truncate the anterior blood supply to 1 sep-
tal fl ap by making a hemitransfi xion or Killian 
incision. It further allows for the simultaneous 
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correction of nasal valve collapse. In our conser-
vative, gradual approach to developing this tech-
nique, emphasis was placed on providing more 
overlap between the graft  and the vascularized 
septal fl ap.

In all patients at our University Medical Cen-
ter were treated with only sialistc sheet splints 
per operatively. Splints were removed per our 
institutions’ typical external septoplasty or rhi-
noplasty protocol of removal at approximately 
7-days aft er the procedure. Furthermore, the 
silastic sheet appears to protect the graft  from 
toxic local conditions, such as active smoking, 
use of a continuous positive airway pressure de-
vice, or nasal sprays.

Limitations: Th e small sample size and short 
follow-up limit the precision of these results. 

Conclusions:
Using the autograft  of septal cartilage is a new 
concept in prevention of septal perforations. It 
is safe, procedure and does not require special 
expertise. Placement of Septal Cartilage graft  
during septal surgery is a safe, cost less and ef-
fective method in prevention of nasal septal per-
forations.

Confl ict of interest: None

Funding source: None

Role and contribution of authors:
Habib khatt ak, main idea

Farhan Salam,  collection of data.

Naseem ul Haq, manuscript writing.

Shafi  Ullah, overall approval.

Arif Raza Khan, critical approval

References:
1. Friedman M, Ibrahim H, Ramakrishnan V. Inferior turbi-

nate fl ap for repair of nasal septal perforation. Laryngo-
scope. 2003;113(8):1425-1428. doi: 10.1097/00005537-
200308000-00031 

2. Sarandeses-García A, Sulsenti G, López-Amado M, Martínez-
Vidal J. Septal perforations closure utilizing the backwards 
extraction-reposition technique of the quadrangular carti-
lage. J Laryngol Otol. 1999;113(8):721-724. doi: 10.1017/

S0022215100145025 
3. Cho JJW, Taylor RC, Deutschmann MW, Chandarana SP, 

Marck PA. Polyethylene implants in nasal septal restoration. 
JAMA Facial Plast Surg. 2013;15(4):275-279. doi: 10.1001/
jamafacial.2013.840 

4. Paloma V, Samper A, Cervera-Paz FJ. Surgical technique for 
reconstruction of the nasal septum: the pericranial fl ap. 
Head Neck. 2000;22(1):90-94. doi: 10.1002/(SICI)1097-
0347(200001)22:1<90::AID-HED14>3.0.CO;2-2 

5. Conrad DJ, Zhang H, Côté DWJ. Acellular human dermal al-
lograft  as a graft  for nasal septal perforation reconstruction. 
Plast Reconstr Surg. 2018;141(6):1517-1524. doi: 10.1097/
PRS.0000000000004410 

6. Epprecht L, Schlegel C, Holzmann D, Soyka M, Kaufmann 
T. Closure of nasal septal perforations with a polydioxa-
none plate and temporoparietal fascia in a closed approach. 
Am J Rhinol Allergy. 2017;31(3):190-195. doi: 10.2500/
ajra.2017.31.4431 

7. Sand JP, Desai SC, Branham GH. Septal perforation repair 
using polydioxanone plates: a 10-year comparative study. 
Plast Reconstr Surg. 2015;136(4):700-703. doi: 10.1097/
PRS.0000000000001571 

8. Pereira C, Santamaría A, Langdon C, López-Chacón M, 
Hernández-Rodríguez J, Alobid I. Nasoseptal perfora-
tion: from etiology to treatment. Curr Allergy Asthma Rep. 
2018;18(1):5. doi: 10.1007/s11882-018-0754-1]

9. Park JH, Kim Dw, Jin HR. Nasal septal perforation repair using 
intranasal rotation and advancement fl aps. Am J Rhinol Al-
lergy. 2013;27(2):e42-e47. doi: 10.2500/ajra.2013.27.3878 

10. Goh AY, Hussain SSM. Diff erent surgical treatments for na-
sal septal perforation and their outcomes. J Laryngol Otol. 
2007;121(5):419-426. doi: 10.1017/S002221510700566X 

11. Flavill E, Gilmore JE. Septal perforation repair without intraop-
erative mucosal closure. Laryngoscope. 2014;124(5):1112-
1117. doi: 10.1002/lary.24386 

12. Patel MR, Taylor RJ, Hackman TG, et al.. Beyond the nasosep-
tal fl ap: outcomes and pearls with secondary fl aps in endo-
scopic endonasal skull base reconstruction. Laryngoscope. 
2014;124(4):846-852. doi: 10.1002/lary.24319 

13. Abt NB, Srikanth P, Puram SV, Deschler DG. Repair of com-
plex pharyngocutaneous fi stula using a staged temporopari-
etal fascial fl ap. Am J Otolaryngol. 2017;38(2):254-256. doi: 
10.1016/j.amjoto.2016.11.016 

14. Nataliya B, Martin MC. A true single-stage reconstruction 
of a projected auricle for concha-type microtia incorpo-
rating endoscopically harvested temporoparietal fascia. 
J Craniofac Surg. 2015;26(6):1930-1932. doi: 10.1097/
SCS.0000000000001916 

15. Tellioğlu AT, Tekdemir I, Erdemli EA, Tüccar E, Ulusoy G. 
Temporoparietal fascia: an anatomic and histologic reinves-
tigation with new potential clinical applications. Plast Re-
constr Surg. 2000;105(1):40-45. doi: 10.1097/00006534-
200001000-00007 

16. Stewart MG, Witsell DL, Smith TL, et al. Development 
and validation of the Nasal Obstruction Symptom Evalu-
ation (NOSE) scale. Otolaryngol Head Neck Surg. 
2004;130(2):157-163. doi: 10.1016/j.otohns.2003.09.016 

17. Rhee JS, Sullivan CD, Frank DO, Kimbell JS, Garcia GJM. 
A systematic review of patient-reported nasal obstruction 
scores: defi ning normative and symptomatic ranges in surgi-
cal patients. JAMA Facial Plast Surg. 2014;16(3):219-225. 
doi: 10.1001/jamafacial.2013.2473 

18. Døsen LK, Haye R. Surgical closure of nasal septal per-
foration: early and long term observations. Rhinology. 
2011;49(4):486-491. doi: 10.4193/Rhino10.081 

19. Karimnejad K, Akhter AS, Walen SG, Mikulec AA. Th e tem-
poroparietal fascia fl ap for coverage of cochlear reimplanta-
tion following extrusion. Int J Pediatr Otorhinolaryngol. 
2017;94:64-67. doi: 10.1016/j.ijporl.2017.01.020 

20. Veyrat M, Verillaud B, Herman P, Bresson D. How I do it: the 



216

Pak J Surg 2023; 39(4):

pedicled temporoparietal fascia fl ap for skull base reconstruc-
tion aft er endonasal endoscopic approaches. Acta Neurochir 
(Wien). 2016;158(12):2291-2294. doi: 10.1007/s00701-
016-2969-z 

21. Li D, Xu F, Zhang R, et al.. Surgical reconstruction of trau-
matic partial ear defects based on a novel classifi cation 
of defect sizes and surrounding skin conditions. Plast 
Reconstr Surg. 2016;138(2):307e-316e. doi: 10.1097/
PRS.0000000000002408 

22. Sellaro TL, Ravindra AK, Stolz DB, Badylak SF. Maintenance 
of hepatic sinusoidal endothelial cell phenotype in vitro us-
ing organ-specifi c extracellular matrix scaff olds. Tissue Eng. 
2007;13(9):2301-2310. doi: 10.1089/ten.2006.0437 

23. Hoshiba T, Lu H, Kawazoe N, Chen G. Decel-
lularized matrices for tissue engineering. Ex-
pert Opin Biol Th er. 2010;10(12):1717-1728. doi: 
10.1517/14712598.2010.534079 

24. Nelson CM, Bissell MJ. Of extracellular matrix, scaff olds, and 
signaling: tissue architecture regulates development, homeo-
stasis, and cancer. Annu Rev Cell Dev Biol. 2006;22(1):287-

309. doi: 10.1146/annurev.cellbio.22.010305.104315 
25. Conderman C, Kinzinger M, Manuel C, Protsenko D, Wong 

BJF. Mechanical analysis of cartilage graft  reinforced with 
PDS plate. Laryngoscope. 2013;123(2):339-343. doi: 
10.1002/lary.23571 

26. Mladina R, Heinzel B. ‘Cross-stealing’ technique for septal per-
foration closure. Rhinology. 1995;33(3):174-176. 

27. Downs BW, Sauder HM. Septal Perforation. StatPearls [on-
line] 2021 Aug 7 [cited 2021 May 5]. Available from: URL: 
htt ps://www. ncbi.nlm.nih.gov/books/NBK537208/. 

28. Schultz-Coulon HJ. [Nasal septum repair-plasty with pedicled 
fl ap Repair of Septal Perforation � Kim DY, et al. www.kjorl.
org 29 technique in 126 patients--an analysis]. Laryngorhi-
nootologie 1997;76(8):466-74. 

29. Osma U, Cüreoğlu S, Akbulut N, Meriç F, Topçu I. Th e results 
of septal butt on insertion in the management of nasal septal 
perforation. J Laryngol Otol 1999;113(9):823-4. 

30. Eliachar I, Mastros NP. Improved nasal septal prosthetic but-
ton. Otolaryngol Head Neck Surg 1995;112(2):347-9.


