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ABSTRACT
Objective: To study the effect of septoplasty on nasal anthropometry using radiological assessment, which has not been previously used to 
assess post-septoplasty aesthetic results.
Methods: This retrospective cohort study conducted at King Abdulaziz University Hospital, Department of Otorhinolaryngology, Head and Neck 
Surgery, included reviews of patient’ radiological and operative records from January 2013 to December 2018. Pre and postoperative anthropo-
metric measurements were investigated and compared using computed tomography scans of the paranasal sinuses.
Results: This study included 70 patients (55.7% men and 44.3% women). The age range was 18-50 years, with a mean of 30.85 years. The 
mean nasolabial angles were 99.11° and 98.95° pre- and post-septoplasty, respectively (P = .047). The mean dorsal height was 20.15 mm and 
20.1 mm pre- and post-septoplasty, respectively (P = .102).
Conclusion: Nasal septal surgery affects nasal anthropometry; therefore, surgeons should heed this to avoid aesthetic complications.
Keywords: CT paranasal sinus, deviated nasal septum, nasal obstruction, nose, septoplasty

Introduction

The nasal septum forms an important structure that sup-
ports the external nasal framework. The presence of a deviat-
ed nasal septum (DNS) can affect nasal breathing and exter-
nal nasal shape.1 Septoplasty is the surgical correction of DNS 
by removing a deviated cartilage and/or bone to correct and 
straighten the septum. DNS can affect paranasal sinus aera-
tion and is associated with sinus disease. Nasal obstruction 
is the most common symptom of DNS.2-4 It is difficult to se-
lect a standard technique for septal deviation repair because 
of differences in the locations and types of DNS. The main 
technique used in septoplasty for reaching and exposing the 
nasal septum may be classified into endonasal and external 
approaches, which are most of the times employed in rhino-
plasty. Septoplasty has been developed with fewer compli-
cations, and the repair of deviation using endoscopic septo-
plasty requires less manipulation force.5 Studies have shown 
that endoscopic septoplasty improves nasal obstruction 
more effectively than conventional septoplasty.6 Another 

study reported that endoscopic septoplasty improves nasal 
breathing with fewer complications than does conventional 
septoplasty.7 Septoplasty is one of the most common otorhi-
nolaryngological procedures. Deviation may persist in some 
patients post-septoplasty; in particular, caudal deviation of 
the nasal septum, and patients who show no improvements 
or experience persistent nasal obstruction may need revision 
septoplasty.8

In this study, we aimed to assess the effect of septoplasty on 
nasal anthropometry using radiological assessment, which has 
not been previously used to assess aesthetic results post-sep-
toplasty.

Methods

This descriptive retrospective study included reviews of pa-
tients’ radiological and operative records conducted at King 
Abdulaziz University Hospital, Department of Otorhinolar-
yngology, from January 2013 to December 2018. Data were 
collected from operative reports. All the patients underwent 
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endoscopic sinus surgery and endonasal conventional septo-
plasty. Septoplasty was performed by removing the deviated 
parts of the cartilaginous and bony septum, with a preservation 
of at least 10 mm of the caudal and dorsal septa as the L-strut.

The inclusion criteria were primary cases including the follow-
ing; patients who underwent computed tomography of the pa-
ranasal sinus (CT-PNS) for sinus disease and had a history of si-
nus disease and DNS and subsequent endonasal conventional 
septoplasty with endoscopic sinus surgery; patients who were 
followed up with postoperative CT-PNS for at least one year; 
and patients aged > 18 years. Exclusion criteria included age < 
18 years, history of facial trauma, history of nasal surgery, be-
nign or malignant tumors of the nose and sinuses, and missing 
pre- or postoperative CT-PNS. Radiological measurement of 
the nasolabial angle (NLA) was performed between the upper 
lip and columella, and the dorsal height (DH) was estimated ra-
diologically by measuring a line vertical from the rhinion, which 
was perpendicular to a line from the medial canthus (anterior 
lacrimal crest). All the views were in sagittal cut and at the level 
of anterior nasal spine. This measurement was performed pre- 
and post-septoplasty in a sagittal CT plane (Figures 1 and 2).

This study was approved by the institutional review board, Col-
lege of Medicine Research Center, King Saud University (refer-
ence number 19/0808/RB). All patient data were confidential 
and used for research purposes only, and all the patients were 
coded with a serial number without mentioning their names; and 
informed consent was obtained from the patients. This study 
was conducted in accordance with the Declaration of Helsinki. 

Statistical Analysis 
The data were analyzed using IBM Statistical Package for the 
Social Sciences version 21 (IBM Corp., Armonk, NY, USA). De-
scriptive statistics for continuous variables were interpreted 
as mean ± standard deviation, whereas categorical variables 
were reported in frequencies and percentages. To compare pre 
and postoperative results, the paired samples t test was used.  
A P value of < .05 was considered statistically significant.

Results

Seventy patients (39 men and 31 women) were included in 
this study. The patients’ age ranged from 18 to 50 years, with a 
mean age of 30.85 years. (Table 1)

Nasolabial Angle
The NLA ranged from 80 to 123 mm, with a mean of 99.11 
mm, preoperatively, and from 81 to 122 mm, with a mean 

of 98.95 mm, postoperatively. A significant difference was 
observed in the NLA pre- and post-septoplasty (P = .047) 
(Table 2).
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Main Points: 

•	 Computed tomography of the paranasal sinuses is a valid 
tool for assesing nasal anthropometry post septoplasty.

•	 No significant association was observed between age and 
sex and the anthropometric measurements of nasolabial an-
gle (NLA) and dorsal height (DH).

•	 NLA was observed to be affected by septoplasty, unlike DH. 
•	 A conservative approach should be adopted by surgeons to 

prevent altering the external cosmetic appearance of the 
nose.

Figure 1. Anthropometric measurement of the nasolabial angle on 
sagittal computed tomography of the paranasal sinus. 

Figure 2. Anthropometric measurement of the dorsal height on sagit-
tal computed tomography of the paranasal sinus.

Table 1. Patient Demographics

Variables

Sex

Male 39 (55.7%)

Female 31 (44.3%)

Age (years)

Range 18-50

Mean 30.85 (7.94)
Values are presented as mean (standard deviation), number (percentage), or range.

Table 2. Pre- and Postoperative Anthropometric Measurements 

Assessment Pre-OP Post-OP P*

Nasolabial angle 99.11 (11.14) 98.95 (11.1) .047

Dorsal height 20.15 (2.73) 20.1 (2.71) .102
Values are reported as mean and standard deviation or P value.
* P < .05 is considered statistically significant.
Pre-OP, preoperative; Post-Op, postoperative.
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Dorsal Height
DH ranged from 13 to 25 mm, with a mean of 20.15 mm pre-
operatively, and from 13 to 25 mm, with a mean of 20.1 mm 
postoperatively. No significant difference in the DH was ob-
served pre-and post-septoplasty (P = .102, Table 2).

Study Variables Versus Outcome Variable
Study variables (age and sex) were analyzed against the pri-
mary outcome variables (anthropometric measurements of 
the NLA and DH). Age was classified into four categories as 
follows: < 20 years, from 20 to 29 years, from 30 to 40 years, 
and > 40 years.

No significant relation was observed between age and sex and 
the anthropometric measurements of NLA and DH (P > .05) 
(Table 3).

Discussion

In this study, we observed that CT-PNS was a good evaluation 
tool for the assessment of nasal anthropometry post-septo-
plasty. In addition, NLA was observed to be affected by septo-
plasty, whereas DH was unaffected by endonasal conventional 
septoplasty. Sex and age did not affect nasal anthropometric 
measurements post-septoplasty. 

NSD plays a major role in nasal obstruction. The prevalence of 
NSD in varying degrees was 75% in 2000 individuals.9 In pa-
tients consulting otolaryngologists for nasal obstruction, 33% 
required surgical intervention; and septoplasty, thus, became 
one of the most common otorhinolaryngological procedures, 
with a success rate varying between 43% and 85%. In the re-
maining patients who did not experience symptomatic relief, 
several factors contributed to the persistence of nasal obstruc-
tion and failure of surgery, including persistent septal devia-
tion, hypertrophy of the turbinates, and recurrent deviation.10 
In many studies, the percentage of cosmetic changes because 
of septoplasty was reported to be approximately 21%.11 In a 
study of the complications of septoplasty by Dąbrowska-Bień 
et al12 the observed retraction of the columella, dorsal saddling, 
and change in the projection of the nasal tip post septoplasty, 
the percentage of cosmetic change in the external shape of 
the nose post septoplasty was 0.4%-3.4%. Sook and Jang13 
studied the external nasal shape post septoplasty with a graft 

supporting caudal septum and observed that anthropometric 
measurement showed postoperative complications, including 
nasal dorsal saddling in 2% and a decreased tip projection in 
4%. Ozlem Unsal et al,14 in the assessment of the outcomes 
of open-approach extracorporeal septoplasty effects on nasal 
tip projection and rotation, observed a decrease in NLA mea-
surements in all the patients. Calvo-Henríquez et al15 assessed 
the anthropometric measurement pre- and post-septoplasty 
in children and observed a decrease in the height of the nasal 
dorsum and projection of the nasal tip post septoplasty.

Limitations
This study was limited by its single-center retrospective de-
sign and the simultaneous performance of septoplasty and 
endoscopic sinus surgery. Future multi-center studies with a 
larger multiethnic patient population (using more tools for the 
evaluation of outcomes with septoplasty as the procedure) are 
warranted.

In conclusion, in septoplasty, a conservative approach is nec-
essary to avoid altering the external aesthetic appearance of 
the nose, and surgeons should heed this point to avoid aes-
thetic complications.
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Table 3. Effect of Variables on Anthropometric Measurement 

Variables DH Preop DH Postop P NLA Preop NLA Postop P

Age

< 20 years 20.25 (3.59) 20  (3.55) .317 110.5 (9.88) 110  (9.34) .157

From 20 to 29 years 20.26 (2.97) 20.15 (2.93) .083 99.42 (12.18) 99.42 (11.90) 1

From 30 to 40 years 19.96 (2.6) 19.9 3 (2.61) .317 97.46 (9.74) 97.34 (9.87) .271

> 40 years 20.62 (2.38) 20.5  (2.5) .317 99 (12) 98.37 (12.52) .059

Sex

Male 21.17 (2.31) 21.10 (2.32) .083 94.30 (8.51) 94.12 (8.49) .134

Female 18.87 (2.71) 18.83 (2.67) .564 105.16 (11.21) 105.03 (11.11) .157
Values are reported as mean and standard deviation or P-value.
* P < .05 is considered statistically significant.
NLA, nasolabial angle; DH, dorsal height; Preop, preoperative; Postop, postoperative.
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