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ORIGINAL ARTICLE

Importance of a Septal Deformity Grading System in
Evaluation of Nasal Obstruction (Preseptoplasty and
Postseptoplasty Operation): A Prospective Study

Mohamed Adel Abd-El Aty Hagras*, Ahmed Seleim, Marwan Ahmed Ibrahim

Department of Otorhinolaryngology, Faculty of Medicine, Al-Azhar University, Cairo, Egypt

Abstract

Background: Nasal airway obstruction is a disturbing condition that impairs quality of life and could affect the con-
dition of one's upper and lower airways. Therefore, it is one of the most frequent clinical reasons for a referral to the
clinics of otolaryngology.

Aim: The aim of the work was to estimate the importance of nasal septal deformity grading (SDG) system in evaluation
of nasal obstruction (preseptoplasty and postseptoplasty operation).

Patients and methods: In this prospective study, 50 patients with persistent nasal blockage were joined, 29 (58 %) males
and 21 (42 %) females, between the period from May 2021 to May 2022, the work was conducted at the Otorhinolar-
yngology Departments of Al-Azhar University Hospitals and El-sahel Teaching Hospital. Diagnosis of nasal obstruction
was established by clinical, endoscopic, and radiographic examination then application of SDG system was done pre-
septoplasty and postseptoplasty operation.

Results: This study showed a statistically significant decrease in postoperative SDG score (4.5 + 1.7) when compared
with preoperative SDG score (9.2 + 2.5) in the studied patients (P < 0.001). SDG is an objective method to rely on it in
evaluation of improvement of nasal obstruction after septoplasty operation.

Conclusion: According to our results, a higher score of SDG denotes a more severe degree of deformity and nasal
obstruction and represents a more difficult correction. It offers accurate anatomic data on the degree of nasal septal
abnormalities.

Keywords: Nasal obstruction, Septal deformity grading system, Septoplasty

1. Introduction receptors, heat receptors, pain receptors, secretions,
and others, influence how people notice nasal
obstruction.”

The completion of several investigations has
enhanced the diagnosis of this ailment. Nasal
airway obstruction diagnosis is still a challenging
issue because there are gaps between subjective
symptoms and objective findings.’

The septal deformity assessment system was
developed using seven physical measures that have
been shown to be significantly distinct from the
presumed straight septum for individuals with
septal anomalies. Along with the subjective data

N asal airway obstruction is an upsetting

complain that reduces quality of life and may
have an impact on the health of the upper and lower
respiratory tracts. Thus, it is one of the most
frequent clinical grounds for referring a patient to a
clinic for otolaryngology.'

Measures that are both objective and subjective
are used to assess nasal blockage. Based on the
physiology of nasal airflow or the morphology of the
nasal cavity, nasal patency can be measured objec-
tively. Numerous elements, including pressure
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gathered from the NOSE survey, it gives objective
anatomic data regarding the severity of nasal septal
abnormalities.*

The aim of the work was to estimate the validity of
nasal septal deformity grading (SDG) system in
evaluation of nasal obstruction (preseptoplasty and
postseptoplasty operation).

2. Patients and methods

In this prospective study, 50 patients with persis-
tent nasal blockage were joined to this study, 29
(58 %) males and 21 (42 %) females, the study was
conducted at Al-Hussein University Hospital and
El-Sahel Teaching Hospital from the period be-
tween May 2021 and May 2022. Diagnosis of septal
deformity was recognized by clinical, endoscopic
examination, and CT computed tomographic (scan)
of nose and paranasal sinuses. To our mind, this
study is the first one to compare preoperative and
postoperative SDG system.

2.1. Patients

2.1.1. Inclusion criteria

Patients with unilateral or Dbilateral nasal
obstruction, patients in the age range of 18—60 years
of both sexes.

2.1.2. Exclusion criteria

Participants who were either younger than 18 or
older than 60 were excluded from the study. Patients
having a history of nasal surgery were also
excluded, as were those with nasal obstruction
caused by sinonasal trauma, a tumor, or polyps.

2.2. Methods

History-taking procedures involving complaints
(such as nasal blockage, nasal discharge, sneezing,
postnasal drip, headache, snoring, sleep issues,
nasal itching, epistaxis, and facial pain) were
applied to all participants. Examination: general
checkup, anterior rhinoscopy for nasal examination.
Every patient had a thorough physical checkup.
Complete physical examination was done, involving
anterior rhinoscopy, diagnostic nasal endoscopy
before and after decongestion, Cottle and modified
Cottle maneuvre, and examination of the septum,
turbinates, meati, internal, and external nasal
valves. Using 0° and 30° angle 4-mm Hopkin rods, a
diagnostic nasal endoscopy was performed, pri-
marily focusing on the SDG system's seven items
(both before and after septoplasty). This is done
after nasal decongestion, assisted with cotton wool

soaked in oxymetazoline and topical xylocaine spray
anesthesia.

2.3. Investigations

Each patient underwent a CT scan of the nose and
paranasal sinuses axial, coronal, and sagittal recon-
structive bone window (1 mm cuts). In addition to
the routine laboratory investigations.

2.3.1. Grading of septal deformities

Clinical, endoscopic nasal examinations, CT scan,
and direct intraoperative finding allowed us to
grade the septal deformities depending on the seven
features of SDG system (Fig. 1).° Laterality is used to
further categorize each of the seven locations, and
the degree of the deformity is assessed on a four-
point Likert scale from 0 to 3, with higher scores
suggesting higher levels of deformity (left or right).
The scale goes from 0 (no deformity) to 3 (the most
severe deformity).

For these seven regions, the severity rating is as
follows (Fig. 1). The 0 score indicates that there is no
deformity at any of the seven places. (a) Nasal spur
is scored based on its severity. A score of 1 denotes a
little spur that would not require treatment, a score
of 2 denotes a moderate spur, and a score of 3 de-
notes a severe spur that touches the turbinate. (b)
Caudal deviation; if it greatly deviates from the
columella, it receives a score of 2, and if it receives a
score of 3, it is inside the nares. A score of 1 indicates
that it is inside the columellar footprint. (c) Dorsal
curvature, where 1 is ‘nonsurgical,” 2 ‘need a
spreader graft,” and 3 are ‘adjacent/touch the upper
lateral cartilages.” (d) Dorsal deviation off angle,
where 1 and 2 are nonsurgical, where 3, ‘adjacent/
touches the upper lateral cartilages.” (e) The inter-
section of the quadrangular cartilage, vomer, and
perpendicular plate, position 1 is ‘nonsurgical,’
wherein positions 2 and 3 are ‘touching turbinate.’
(f) The posterior septal angle, where positions 1 and
2 ‘slightly deviate the columella’ and position 3
‘resides in the nares,” respectively. (g) Anterior
septal angle, where a value of 1 indicates ‘slight tip
deviation,” a value of 2 ‘moderate tip deviation,” and
a value of 3 ‘severe tip deviation.’

The sums of the 1, 2, and 3 scores are all displayed
in the sum row. The grades assigned for each side of
each of the seven regions are added together to
produce the total score, which ranges from 0 to 42.

According to our observations, we discovered
septal spurs in 45 out of 50 patients during the
preoperative assessment (Fig. 2). Also, we detected
20 patients with caudal deviation (Fig. 3), 35 patients
with dorsal curvature, and 24 patients have a
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Patient Name: Date: Surgeon:
Septal Deformity Grading Sheet 0 1 2 3
Mild, may not require . .
None Irsatmomnt Intermediate Touches turbinate
Spur
Right
Left
None \Vilh:::‘oiti.l:rllar Slig:h::yr:irli:k's Resides in nares
Ll il
Caudal Deviation ] P
To Right
Tor Left
None Nean-surgical Requines Spreader Graft Adwcem{jtlocuches the
Daorsal Curvature _
(Mid Vault- C Shape) Concave Right
Concave Left
MNone Mon-surgical Requires Spreader Graft Ad|accnl':‘;lo(\;|:ht's the
Daorsal Deviation ofi .
Angle Straight to Right
1 Straight to Left |
None Non-surgical Obstructive Touches turbinate
PP-Vomer- QC - -
junction Obstruction Right
Obstruction Left
None W ilh?n col%nmrllar Slightly deviates Resides in nases
footprin columella
PSA -
To Right
To Left
‘ None Slight deviation of tip Moderate deviation of tip Severe deviation of tip
ASA | To Right |
‘ Tor Left
1 2 3
Sum: | |
Grand Total:

Fig. 1. Scoring guide for septal deformities. QC stands for quadrangular cartilage, ASA for anterior septal angle, PP for perpendicular plate, PSA for

posterior septal angle, and ULC for upper lateral cartilages.

nonsurgical dorsal deviation of angle. Concerning
PPVQC junction, 21 patients were found to have
obstructive junction, only one case had a junction
that did not require surgery, and 28 patients had a
junction that touches turbinate. In 31 out of the 50
patients examined, the posterior septal angle was
found to be within the columellar footprint while
the columella deviated slightly in 14 cases. When
examining the anterior septal angle, we found that
30 patients had a very minor tip deviation, 16 pa-
tients had no tip deviation at all and four cases with
moderate tip deviation. Data from the history, ex-
amination (before and after decongestion), intra-
operative findings, and postoperative findings were
all analyzed.

Septoplasty operation was done for all included
patients UGA. Injection of lidocaine (20 mg/ml) and
epinephrine HCI (1 200 000 saline) sub-
perichondrium plane. The septal deviation was
reached by dissecting the subperichondral plane
after performing a hemitransfixion incision. The
deviated part and spur (Fig. 2) were removed (Figs. 4

and 5) to straighten the septum. At the end of the
procedure a nasal packing was used and removed
after 48 h.

2.3.2. Ethical considerations and participant consent

Prior to the study, patients were asked to provide
written informed consent, with the option to with-
draw at any time. The Al-Azhar University Faculty
of Medicine Research Ethics Committee approved
the study.

2.4. Statistical analysis

Was carried out utilizing SPSS Inc., version 28.0
(Chicago, Illinois, USA). While qualitative data are
reported as frequency and percentage, the results
for quantitative data are presented as mean
values + SD. A P value of less than 0.05 was regar-
ded as statistically significant, and we used relevant
statistical tests such x*> or Mann—Whitney U tests as
necessary.
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Fig. 2. Preoperative spur (endoscopic view).

3. Results (58 %) male patients and 21 (42 %) female patients,
respectively, made up the study's patient popula-
tion. With a minimum age of 18 and a maximum age
of 58, the average age of all participants in the study
was 29.6 + 8.8 years (Table 2).

The previous table displays: there is no distinction
between preoperative and postoperative chest
discomfort that is of statistical significance (P > 0.05).

This is a prospective study that included 50 patients
complaining from persistent nasal obstruction.
Diagnosis of the disease was established by clinical,
endoscopic, and radiographic examination (Table 1).

The previous table provides a description of the
patient population's demographic information: 29

Fig. 3. Caudal dislocation (CT PNS).
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Fig. 4. Intraoperative view showing spur removal.

When contrasted with preoperative epistaxis (14
individuals, 28 %), postoperative epistaxis (four in-
dividuals, 8 %) showed a statistically significant
(P = 0.009) reduction. When opposed to preopera-
tive nasal obstruction (50 patients, 100 %), post-
operative nasal obstruction (39 individuals, 78 %)
was significantly less common (P < 0.001). Highly

significant statistically (P = 0.001) compared to
preoperative postnasal discharge (34 patients, 68 %),
postoperative postnasal discharge was lower in 13
(26 %) instances.

As opposed to preoperative face pain and head-
ache (37 participants, 74 %), postoperative facial
pain and headache (14 participants, 28 %) showed a

Fig. 5. Endoscopic caudal dislocation findings preoperative and postoperative. (a, b) Preoperative endoscopy reveals a significantly leftward deviated
septum. (c, d) Endoscopic views taken after surgery reveal a straightened caudal septum.
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Table 1. Description of demographic data in the studied patients. very statistically signiﬁcant (P = 0.001) reduction. As

Studied patients ~ contrasted to preoperative snoring and sleep disor-

(N =50) ders (37 participants, 74 %), postoperative snoring

Sex [n (%)] and sleep disorders (six participants, 12 %) showed

Male 29 (58) a very statistically significant (P = 0.001) reduction

Female 21 (42) (Table 3).

Age (years) . . . .. e g

%\/Ie}a’n + SD 206+ 8.8 This table shows highly statlstl?ally significant

Minimum—maximum 18-58 (P < 0.001) decreased postoperative SDG score

Table 2. Comparison between preoperative and postoperative symptoms.

Preoperative Postoperative X P value
(N = 50) [n (%)] (N = 50) [n (%)]
Nasal obstruction 50 (100) 11 (22) 63.9 <0.001 HS
Postnasal discharge 34 (68) 13 (26) 17.7 <0.001 HS
Epistaxis 14 (28) 4 (8) 6.7 0.009 S
Chest symptoms 13 (26) 7 (14) 2.25 0.134 NS
Allergic symptoms 28 (56) 28 (56) 0.0 1.0 NS
Facial pain and headache 37 (74) 14 (28) 21.2 <0.001 HS
Snoring and sleep disorders 37 (74) 6 (12) 39.2 <0.001 HS
Other system affection 0 0 - —
S: P values under 0.05 are regarded as significant.
P values below 0.001 are regarded as highly significant (HS).
P values over 0.05 are regarded as non-significant, or NS.
Table 3. Comparison between preoperative and postoperative septal deformity grading scoring.
Preoperative Postoperative Statistical test P value
(N = 50) (N = 50)
SDG scoring (mean + SD) 94 +22 4.7 + 1.7 MW = 107.5 <0.001 HS

MW, Mann—Whitney U test; SDG, septal deformity grading.
HS: P value less than 0.001 is considered highly significant.

Clustered Bar Count of Deformity by Description

Description

50 M Present
M Absent

40

30

Count

20

Spur Caudal  Dorsal Dorsal PPVQC Posterior Anterior

deviation curvature deviation junction septal septal
of angle angle angle
Deformity

Fig. 6. Description of deformity in all studied patients.
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Fig. 7. Preoperative versus postoperative deformity.

Stacked Bar of SDG Score by Preoperative vs Postoperative
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Mean =4.74
Std. Dev. =1.747
N =50

Fig. 8. Preoperative versus postoperative SDG score. SDG, septal deformity grading.

Table 4. Description of deformity in all studied patients.

Presence of Absent
deformity deformity

Spur 45 5

Caudal deviation 20 30

Dorsal curvature 35 15

Dorsal deviation 24 26

of angle

PPVQC junction 50 0

PSA 45 5

ASA 34 16

ASA, anterior septal angle; PSA, posterior septal angle.

(4.7 + 1.7) when compared with preoperative SDG
score (9.4 + 2.2) in the studied patients (Figs. 68,
Table 4).

4. Discussion

The nasal septum, which separates the nasal
cavity into two parts, is a crucial anatomical
component. It is a bony and cartilaginous structure
that is made up of the vomer bone, the perpendic-
ular plate of the ethmoid bone, and the septal
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cartilage that is situated in the middle of the nose.
The nasal septum is essential for the proper func-
tioning of the respiratory system and plays a vital
role in the exchange of air and the sense of smell.
Any structural abnormalities or deviations in the
nasal septum can lead to various respiratory and
olfactory disorders, including nasal obstruction,
sinusitis, and reduced sense of smell.°

The diagnosis of nasal septum deviations and
abnormalities is decisive in the management of
these conditions, as it can help in the development
of targeted treatment strategies.7

Nasal obstruction is a common condition charac-
terized by difficulty in breathing through the nose. It
can result from various causes, including structural
abnormalities in the nasal cavity, inflammation of
the nasal mucosa, and allergic reactions. Nasal
obstruction can significantly impact the quality of
life of affected individuals, leading to symptoms
such as snoring, mouth breathing, and difficulty
sleeping. The diagnosis of nasal obstruction re-
quires a thorough evaluation of the patient's medi-
cal history and physical examination. Additional
tests, such as imaging studies and nasal endoscopy,
may also be required to identify the underlying
cause of the condition.”

Septoplasty is a surgical procedure performed to
correct a deviated or crooked nasal septum, which
can cause nasal obstruction and breathing diffi-
culties. While septoplasty can be performed on pa-
tients of all ages, there are certain considerations to
keep in mind, particularly in pediatric and elderly
patients.”

As regard sex, in this study there were 29 (58 %)
males and 21 (42 %) females in the studied patients
that denotes a higher incidence in males which is
supported by study published by a study where
they found that male patients were more likely to
have severe septal deviations compared to female
patients.'” Another study found that male patients
had a higher prevalence of nasal obstruction due to
septal deviation."" Also, another study found 83
males and 17 females."”

As regards age, the mean age of all studied pa-
tients was 29.6 + 8.8 years with minimum age of 18
years and maximum age of 58 years which is more
or less matched with another study in which the
mean age was 36 years.'”

In this study there is a highly statistically signifi-
cant decreased postoperative nasal obstruction (39
patients, 78 %) when compared with preoperative
nasal obstruction (50 patients, 100 %). In a different
study, 25 participants provided information
regarding changes in nasal obstruction, and 72 % of
them indicated that septoplasty had improved their

nasal obstruction."® Sixteen percent of the partici-
pants claimed no improvement in nasal obstruction,
whereas 12 % indicated worsened.

In this study there is a highly statistically signifi-
cant decreased postoperative facial pain and head-
ache (14 patients, 28 %) when compared with
preoperative facial pain and headache (37 patients,
74 %). In another study 45 patients were found to
have headache before septoplasty. headache
improved after surgery in 33 (73.3 %) patients while
six (26.7 %) patients reported no improvement.'*

As regard this study there is a highly statistically
significant decreased postoperative snoring and
sleep disorders (six patients, 12 %) when compared
with preoperative snoring and sleep disorders (37
patients, 74 %). Another study detected 22 patients
were found to have complaints of snoring before
septoplasty and the snoring complaints improved
after the septoplasty in 16 (72.7 %) patients while six
(27.3 %) patients reported no improvement."

The SDG system is a recent advance in the field of
otolaryngology that provides a systematic, reliable,
and consistent method for evaluating septal de-
formities. The SDG system was introduced to
overcome the limitations of previously available
classification systems, such as Mladina's et al.'®
system, Guyuron et al.’s'” modifications, and Bau-
mann's'® system, which do not provide accurate
information on the location and degree of deformity
at each anatomical site.

The SDG system has several advantages over
previous classification systems. First, it provides a
more detailed assessment of septal deformities by
grading deviations at seven specific anatomic loca-
tions, which allows for a more precise diagnosis and
surgical planning. Second, it provides a standard-
ized method for grading septal deformities, which
enables more accurate and consistent communica-
tion among healthcare professionals. Finally, the
SDG system is easy to use and can be applied in
both clinical and research settings.

In this study there was highly statistically signifi-
cant (P < 0.001) decrease in postoperative SDG score
(4.7 + 1.7) when compared with preoperative SDG
score (9.4 + 2.2). Another study compared the
objective SDG system and subjective NOSE ques-
tionnaire found that the SDG score decreased
significantly following septoplasty, indicating a
reduction in septal deviation and improvement in
nasal airflow."’

4.1. Conclusion

The SDG system is a helpful tool to enhance
surgical management and diagnosis of nasal
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blockage caused by septal abnormality. Anatomical
information on the severity of nasal septal deformity
is provided by the SDG score. Our research led us to
the conclusion that a higher score indicates a more
severe degree of deformity.
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