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Abstract: 	 �Introduction: The nasal valve is the main regulator of airflow in the nose. Consequently, the collapse of the nasal 
valve has a significant impact on nasal obstruction and hence quality-of-life of patients. Several nasal valve rhinoplas-
ty techniques are being used, from cartilage grafts to endonasal resection of the upper lateral cartilage. We describe 
a new endonasal approach to nasal valve rhinoplasty, the Triangular Technique, and assess its efficacy and complica-
tion rate over ten years. 

	� Materials and Methods: A retrospective study of patients who underwent nasal valve rhinoplasty at three regional 
hospitals from Jan 2004 to May 2014 was conducted. Subjective reports were used to assess the improvement of nasal 
obstruction. A total of 24 patients were included. 

	 �Results: Three months postoperatively, 19 patients reported improvement in nasal obstruction. Four patients re-
quired revision surgery. Two of these 4 patients had substantial symptom resolution post revision surgery. Ten pa-
tients were followed up for more than 5 years (range: 5.8 to 10.3 years), 9 of who reported continued satisfaction and 
none or minimal nasal obstruction after nasal valve rhinoplasty compared to before surgery. There were no reported 
complications. 

	 �Discussion: The Triangular Technique is a straightforward endonasal technique to address collapsed nasal valves 
with minimal associated co-morbidities.
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INTRODUCTION

Mink first coined the term nasal valve in 19201. It is the nar-
rowest portion of the human airway and accounts for nearly 
two thirds of total nasal airway resistance2. Until recently, lit-
tle attention has been given to such a crucial part of the nasal 
airway. However, in less than forty years, a wide array of tech-
niques and even more variations of these techniques have been 
described to address nasal valve collapse.

The spreader graft was first introduced by Sheen in 19843. It 
involves the placement of strips of cartilage between the sep-
tum and the upper lateral cartilage (ULC) to widen the inter-
nal nasal valve. Since then, several variants have been descri-
bed including use of sutures to further bolster the ULC4-6 as 
well as an endonasal approach7. Paniello described nasal valve 
suspensions as an alternative technique in 19968. Sutures are 

used to anchor the nasal mucosa cephalic to the area of collap-
se to the orbital rim. In 1997, we saw the advent of alar batten 
grafts9. These are auricular or septal cartilage grafts inserted 
into a precise subcutaneous pocket to provide support to the 
lateral wall of the nose. The ULC splay graft, described by Guy-
uron in 1998, uses conchal cartilage to reconstruct the middle 
nasal vault by placing the cartilage implant over the septum 
but below the ULC10. A variation, the “butterfly” technique, 
involves placing the cartilage graft over both the ULC and the 
septum11. The M-plasty12 and Z-plasty13 are relatively no-
vel techniques that involve resection of the ULC through an 
intercartilaginous incision.

We aim to describe the Triangular Technique, a more straight-
forward endonasal approach to nasal valve rhinoplasty, and 
perform a ten-year audit to evaluate the efficacy and compli-
cations of this new technique.
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New nasal valve rhinoplasty technique (the triangular 
technique):

The 2% xylocaine with 1:80,000 adrenaline solution was injected 
along the intercartilaginous junction (ICJ) starting 2-3 mm from 
the apex of the nasal valve. The incision was then made along the 
ICJ, starting 2-3 mm from the apex of the nasal valve to spare 
the axilla (Figure 1). The length of the incision was approxima-
tely 4-6 mm depending on the nasal dimension of the patient.

A triangular piece of vestibular mucosa superficial to the lo-

Methods

Clinical records of patients who had undergone nasal valve 
surgery privately at St John of God Bendigo Hospital, Castle-
maine Hospital and Bendigo Health since 2004 were retro-
spectively investigated for the effects and complications of the 
triangular technique.

Exclusion criteria included concurrent septoplasty, inferior 
turbinectomies or any other surgeries that may affect airflow 
in the nasal cavity.

Fig. 1. �Lower lateral cartilage (red), upper lateral cartilage (blue). Incision along the ICJ.

Fig. 3. �Triangular piece of ULC excised.

Fig. 2. �Superficial mucosa excised from LLC. ULC exposed.

Fig. 4. �Suture medial LLC to lateral ULC.
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Tab. I. Demographics.

Demographics

Male 7 (29%)

Female 17 (71%)

Mean age 55 ± 15 years

Bilateral NVR 18 (75%)

Unilateral NVR 6 (25%, 5R and 1L)

Concurrent surgery 9 (38%)

Mean follow-up 4.2 ± 3.9 years

Followed-up > 5 years 10 (42%)

Tab. II. Post-operative outcomes.

No. of patients (%) P-value

Improvement within 1 month 22 (92%)

Improvement within 6 months 19 (79%)

Revision surgery 4 (17%)

Reported improvement post 
revision

2 out of 4

Patients who completed the 
NOSE questionnaire

12 (50%)

Mean difference between pre- 
and post-op NOSE scores

54 ± 27 P<0.001

Complications 0

female. The mean age at the time of operation was 55 ± 15 
years. Eighteen patients had bilateral nasal valve rhinoplasty, 
five patients had right-sided nasal valve rhinoplasty and one 

wer lateral cartilage (LLC) was excised. The base of this trian-
gle was along the incision and its apex was pointing inferiorly 
(Figure 2). If necessary, the border between the ULC and the 
LLC was divided, the intercartilaginous scroll was trimmed, and 
the cephalic portion of the LLC was also trimmed if collapsed. 
Starting from the midline of the incision, the perichondrium 
was then dissected to expose the dorsal and ventral aspects of 
the caudal edge of the ULC (Figure 2). A triangular piece of 
the ULC with its base along the caudal edge of the ULC and its 
apex pointing superiorly was removed (Figure 3).

Using 4-0 plain Cat Gut, the first suture was inserted medial 
to the exposed area of the LLC and then diagonally to the ULC 
lateral to the previously excised triangle (Figure 4). The se-
cond suture was inserted medial to the first suture to anchor 
the medial aspect of the ULC to the excised triangle. The third 
suture was lateral to and reinforced the first suture (Figure 5). 
Excess mucosa was trimmed along the suture line (Figure 6).

Subjective improvement in nasal obstructive symptoms was 
quantified by calculation of the nasal obstruction symptom 
evaluation (NOSE) score14 (Table III). Raw score was multi-
plied by 5. Final score was obtained by subtracting the post-
-operative score from the pre-operative score. 

Results

Twenty-four patients underwent nasal valve rhinoplasty from 
January 2004 to May 2014 (Table I). All surgeries were per-
formed by the senior author (NH). Seventeen patients were 

Fig. 5. �Second suture medial to the first to anchor the medial aspect of the ULC to the 
excised triangle. Third suture lateral to the first.

Fig. 6. �Excess mucosa trimmed
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progress over the years. The spreader graft3,15, alar batten 
graft9, 16, 17 and splay10 or “butterfly” graft11 have shown 
excellent results. The advantage of the Triangular Techni-
que over these techniques is the preservation of donor sites 
for cartilage implants. Further, the Triangular Technique is 
consistently done endonasally which may reduce the risk of 
nasal deformities and healing time secondary to an external 
rhinoplasty approach. On the other hand, the patients who 
required revision rhinoplasty had an intrinsic weakness of 
the alar cartilages. This suggests that in those cases a graft is 
preferred to the Triangular Technique and is more likely to 
successfully relieve symptoms.

Nasal valve suspension remains a technically delicate proce-
dure despite modifications to the technique18-21. It was also 
associated with a high complication rate with patients com-
plaining of pain, inflammation, suborbital swelling and perma-
nent scarring post reoperation22. In comparison, the Trian-
gular Technique is a safer technique with similar results and 
low complication rate.

M-plasty and Z-plasty are at first glance similar to the Trian-
gular Technique. Our technique differs in two ways: the mi-
nimal resection of the ULC and a straightforward suture to 
anchor the lateral cartilages in place. The M-plasty involves 
the resection of the caudal end of the ULC and also a medial 
triangle after separating the ULC from the septum12. Re-
secting cartilage next to the septum may potentially cause 
loss of integrity of the ULC and further collapse of the nasal 
valve. Z-plasty13, like M-plasty, also involves resection of 
the caudal border of the ULC. Triangular mucosa on either 
side of the intercartilaginous incision is then rotated infe-
riorly and sutured to further lateralise the scroll. The Trian-
gular Technique demonstrates that similar results may be 
achieved with a smaller amount of resected ULC ensuring 
the long-term integrity of the ULC and a correctly-placed 
stitch through the ULC and LLC to widen the nasal valve. 

The septum and inferior turbinate are important components 

patient had left-sided nasal valve rhinoplasty. Nine patients 
had one or more concurrent surgeries including but not li-
mited to tonsillectomies, functional endoscopic sinus sur-
gery ± double intranasal ethmoidectomies/double intrana-
sal antrostomies and uvulopalatopharyngoplasty. The mean 
follow-up was 4.2 ± 3.9 years. Ten patients were followed up 
for more than five years.

Effect on nasal obstruction (Table II)
Twenty-two patients reported improvement in nasal obstruction 
within two months post nasal valve rhinoplasty. By six months 
after surgery, nineteen reported ongoing improvement of nasal 
obstruction. Four patients required revision nasal valve rhino-
plasty either using conchal cartilage grafts or J-flaps. Two of 
these four patients reported improvement of their symptoms 
post revision surgery. Twelve patients completed the NOSE 
questionnaire (Table III), the mean difference between their 
pre- and post-operative NOSE scores was statistically signifi-
cant with a P-value <0.001. Ten patients had previous septo-
plasty ± turbinectomies. Seven of these ten patients reported 
improvement in their symptoms after nasal valve rhinoplasty. 
Ten patients were followed up for more than 5 years (range: 5.8 
to 10.3 years). Nine of them reported continued satisfaction 
and improvement in symptoms after nasal valve rhinoplasty 
compared to before surgery.

Complications

There were no reported complications or cosmetic deformi-
ties postoperatively.

Discussion

Nasal valve rhinoplasty is continually evolving. The myriad 
of techniques available is an eloquent illustration of how 
nasal valve rhinoplasty has progressed and will continue to 

Tab. III. Nasal Obstruction Symptom Evaluation (NOSE) Questionnaire.

Over the past 1 month, how much of a problem were the following conditions for you? 

Not a problem Very mild problem Moderate problem Fairly bad problem Severe Problem

Nasal congestion or stuffiness 0 1 2 3 4

Nasal blockage or obstruction 0 1 2 3 4

Trouble breathing through my nose 0 1 2 3 4

Trouble sleeping 0 1 2 3 4

Unable to get enough air through my 
nose during exercise of exertion

0 1 2 3 4
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Conclusion

The interest in nasal valve rhinoplasty has not waned. This is 
understandable considering the significant impact nasal valve 
collapse has on nasal obstruction and, ultimately, the quality 
of life of our patients. The Triangular Technique is a straight-
forward endonasal technique to address collapsed nasal valves 
with minimal associated co-morbidities. However, in patients 
with intrinsic weakness of their ULC, a graft to strengthen the 
ULC is indicated instead.

of the nasal valve. Ten patients in our cohort had ongoing na-
sal obstruction despite previous septoplasty ± inferior turbi-
nectomies. Seven of these ten patients (70%) reported an im-
provement in nasal obstruction post nasal valve rhinoplasty. 
This reiterates the close relationship between the alar cartila-
ges, septum and head of the inferior turbinate, and their role 
in nasal airflow. It is hence unsurprising that most patients, 
from our experience, will undergo surgery on at least two of 
these structures concurrently. This also explains why our stu-
dy cohort is small despite an audit spanning over ten years.

References
1.	 Mink PJ. Physiologie der Oberen Luftwege. Leipzig, Germany: Vogel; 1920

2.	 Wittkopf M, Wittkopf J, Ries WR. The diagnosis and treatment of nasal valve collapse. Curr Opin Otolaryngol Head Neck Surg. 2008;16(1):10-13.

3.	 Sheen JH. Spreader graft: A method of reconstructing the roof of the middle nasal vault following rhinoplasty. Plast Reconstr Surg. 1984;73(2):230-239.

4.	 Sciuto S, Bernardeschi D. Upper lateral cartilage suspension over dorsal grafts: A treatment for internal nasal valve dynamic incompetence. Facial Plast Surg. 
1999;15(4):309-316.

5.	 Park SS. The flaring suture to augment the repair of the dysfunctional nasal valve. Plast Reconstr Surg. 1998;101(4):1120-1122.

6.	 Schlosser RJ, Park SS. Surgery for the dysfunctional nasal valve. Cadaveric analysis and clinical outcomes. Arch Facial Plast Surg. 1999;1(2):105-110.

7.	 André RF, Paun SH, Vuyk HD. Endonasal spreader graft placement as treatment for internal nasal valve insufficiency: No need to divide the upper lateral 
cartilages from the septum. Arch Facial Plast Surg. 2004;6(1):36-40.

8.	 Paniello RC. Nasal valve suspension: An effective treatment for nasal valve collapse. Arch Otolaryngol Head Neck Surg. 1996;122(12):1342-1346.

9.	 Toriumi DM, Josen J, Weinberger M, Tardy ME Jr. Use of alar batten grafts for correction of nasal valve collapse. Arch Otolaryngol Head Neck Surg. 
1997;123(8):802-808.

10.	 Guyuron B, Michelow BJ, Englebardt C. Upper lateral splay graft. Plast Reconstr Surg. 1998;102(6):2169-2177.

11.	 Clark JM, Cook TA. The ‚butterfly’ graft in functional secondary rhinoplasty. Laryngoscope. 2002;112(11):1917-1925.

12.	 Anari S, El Badawey MR. Triple-procedure technique in internal nasal valve surgery. Eur J Plast Surg. 2012;35(7):501-506.

13.	 Dutton JM, Neidich MJ. Intranasal Z-plasty for internal nasal valve collapse. Arch Facial Plast Surg. 2008;10(3):164-168.

14.	 Stewart MG, Witsell DL, Smith TL, Weaver EM, Yueh B, Hannley MT. Development and validation of the Nasal Obstruction Symptom Evaluation (NOSE) 
scale. Otolaryngol Head Neck Surg. 2004; 130:157-163. 

15.	 Boccieri A, Macro C, Pascali M. The use of spreader grafts in primary rhinoplasty. Ann Plast Surg. 2005;55(2):127-131.

16.	 Becker DG, Becker SS. Treatment of nasal obstruction from nasal valve collapse with alar batten grafts. J Long Term Eff Med Implants. 2003;13(3):259-269.

17.	 Millman B. Alar batten grafting for management of the collapsed nasal valve. Laryngoscope. 2002;112(3):574-579.

18.	 Friedman M, Ibrahim H, Lee G, Joseph NJ. A simplified technique for airway correction at the nasal valve area. Otolaryngol Head Neck Surg. 2004;131(4):519-524.

19.	 Friedman M, Ibrahim H, Syed Z. Nasal valve suspension: An improved, simplified technique for nasal valve collapse. Laryngoscope. 2003;113(2):381-385.

20.	 Rizvi SS, Gauthier MG. How I Do It: Lateralizing the Collapsed Nasal Valve. Laryngoscope. 2003;113(11):2052-2054.

21.	 Nuara MJ, Mobley SR. Nasal valve suspension revisited. Laryngoscope. 2007;117(12):2100-2106.

22.	 André RF, Vuyk HD. Nasal valve surgery; our experience with the valve suspension technique. Rhinology. 2008;46(1):66-69.



49Otolaryngol Pol 2018; 72 (5): 44-49

original article

Word count: 1830  Tables: 3  Figures: 6  References: 22

Access the article online:  DOI: 10.5604/01.3001.0012.4365	 Table of content: https://otolaryngologypl.com/issue/11425

Corresponding author: Angelica Lynch; Department of Otolaryngology. Logan Hospital. Armstrong & Loganlea Road, Meadowbrook, Queensland, 
Australia, 4131; Phone: +617 3299 8899; Email: angelica.lynch@griffithuni.edu.au

Copyright © 2018 Polish Society of Otorhinolaryngologists  Head and Neck Surgeons. Published by Index Copernicus Sp. z o.o. All rights reserved. 

Competing interests: The authors declare that they have no competing interests.

Cite this article as: Havea N., Tang C., S., Rockey J., G., Lynch A.; Endonasal Triangular Technique for nasal valve rhinoplasty: a ten-year review; Otolaryngol Pol 2018; 72 (5): 44-49


