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ABSTRACT

The aim of this study is to determine the percentage of septal deformities in symptomatic patients in Kashmiri popula-
tion, identified at otolaryngology clinic of a referral & a teaching tertiary care hospital SKIMS Medical College, Be-
mina, Srinagar, where 429 patients with nasal septal deviation were identified. All of the patients underwent nasal ex-
amination by anterior rhinoscope and nasal endoscopy. Pathological septal deformities were identified & grouped into
five types by using SL classification. The frequency of nasal septal deformation has been found to be 151 (35.19%) in
males and 278 (64.80%) in females .The age incidence showed that most of the patients between second and fifth dec-
ades. The distribution of the five types of septal deformity was 19%, 3.5%, 10.48%, 6.75%, 0.93% & Combinations
60.10% (9.3%, 20.97%, 8.39% and 21.44%) respectively. The most common presentation in overall patients were nasal
obstruction 80% and headache 50%. Nasal septal deviation was more prevalent in females. Nasal obstruction was the
most common presenting complaint in all over types of nasal septal deviation. So, early diagnosis and intervention can

avoid the related complications and thus help normal life and learning.
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1. Introduction

Septum nasi, which consists of cartilagenous and osseous
tissues, separates the nasal cavity into two halves. The
nasal septum also supports the external nasal osseocarti-
lagenous structures that are located on it. It has been
suggested that the nasal septum is usually a midline
structure until the age of 7 and it deviates mostly to the
right side thereafter [1]. While some authors consider the
nasal septum as a figure representing the displacement of
maxilla during growth and development, this suggestion
has not been confirmed [2]. Deviation of the septum may
take the form of a “C” or “S” or may look like a large
spur [3]. Cottle classified the deviations of the septum
into four different groups: subluxation, large spurs, cau-
dal deflection and tension septum [4]. On the other hand,
Guyuron’s classification proposes 6 different forms: tilt,
anteroposterior C, cephalocaudal C, anteroposterior S,
cephalocaudal S and wide spurs [5].Gray reported a
prevalence of bilateral nasal septal deviation in 27% and
unilateral in 31% from a series of 2380 infants [6]. Van
der Veken showed that the prevalence of septal deviation
in children increases from 16% to 72% in a linear fashion
from 3 to 14 years of age [7]. Among a cohort of 2112
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adults, Gray reported a septal deviation rate of 79% [6].
In radiological studies lower prevalence rates of septal
deviation are reported with Calhoun finding septal devia-
tion in 19.5% and Jones in 24% of control populations
[8,9]. Among children of 2 to 12 years CT evidence of
sinus pathology is found in 60% of symptomatic and
46% of normal children [10]. Jensen reported sinus ab-
normality on plain radiology assessment in 27% of his
patients about to undergo septoplasty [11]. In addition,
Matschke reported sinus pathology in 50% of a series of
150 patients who had rhinomanometrically proven nasal
septal deformity and obstruction [12]. Elahi, Calhoun and
Yousem reported a higher incidence and severity of sinus
disease with increasing septal deviation in the region of
the ostiomeatal complex (OMC] as assessed by CT scan
[8,13,14,15]. Danese found an association between septal
ridges and spurs and ipsilateral sinus disease as assessed
by CT scan [16]. Many septal deviations are due to direct
trauma and this is frequently associated with damage to
other part of the nose such as fracture of the nasal bone
[17]. In many patients with septal deviation there is no
obvious history of trauma but abnormal intrauterine pos-
ture may result in compression forces acting on the nose
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and upper jaw like in persistent occiptoposterior presen-
tation. Displacement of septum can result and the nose
can be exposed to further torsion forces during parturi-
tion. Dislocations are more commom in primipara &
when the second stage of labour lasted for more than 15
minutes). It was found that high-birth weight babies, de-
livered by vaginal route (55%), to a primi mother are
more likely to have DNS after birth. Moreover, intrau-
terine malposition particularly breech (45%) and pro-
longed labour seemed to play a role in newborn DNS
[18]. Dislocations are generally to the right in the case of
left occipito-anterior presentation & to the left with right
occipito-anterior presentation. Subsequent growth of
nose accentuates these asymmetries. Combined septal
deformity involving all septal components caused by
compression across the maxilla regarding to the birth
molding theory, while the anterior cartilage deformity of
the quadrilateral septal cartilage caused by direct trauma
[19-24]. Grymer and Melsen (1989) who were able to
examine 41 pairs of identical twins suggested that ante-
rior lesions were due to an external cause—trauma where
as the posterior lesions due to genetic factors [25]. A
recent study by Ranko Mladina (2003) was found type 6
septal deformity (Mladina’s classification) in 21 out of
22 bhoth father and mothers of these children with type 6
septal deformity. The high correlation in the incidence of
type 6 nasal deformities in mothers and their children and
in fathers and their children suggests that that this type of
nasal deformity is inherited [26]. Differential growth
between nasal septum & palate causes the nasal septum
to buckle under pressure.

The normal nasal septum is straight, symmetrical and
meets evenly arched palate in midline [19,20]. Varying
degree of nasal septal deformity occur at a considerable
rate at birth and in the adults with a suggestion that the
nasal septal deformity of adults cases has commenced at
birth, and increasing with growth and age [20-23]. Nasal
septal deformity is one of the most common disorders in
human beings. These deformities may cause and aggra-
vate sinusitis, upper airway infection and various middle
ear infections. Symptoms such as nasal obstruction and
postnasal discharge are associated with nasal septal de-
formity. The stuffed nose has an adverse effect on the
development of the child. Also, it has been reported that
nasal septal deformity has an important effect on the fa-
cial growth and development, especially in the first dec-
ade of life [27-30]. Surgical correction may be needed in
order to alleviate these conditions. Nasal septum devia-
tions also bear importance with respect to endoscopic
sinus surgery and septal plasty operations. Particularly, a
deviated septum may hamper the accessibility to the re-
gion where the opening of the maxillary sinus is located
during such interventions. Besides this, an increased in-
cidence and severity of bilateral chronic sinus disease

Copyright © 2012 SciRes.

was present with increasing deviations of the septum.
Deviations represent the most frequent pathological con-
dition in the nasal septum and submucosal resection is
the most frequently applied modality for the treatment of
septal deviations. Detailed knowledge about the anatomy
of the deviation guides the surgeon during operations and
lack of it may result in treatment failure. Numerous epi-
demiological studies on the frequency of nasal septal
deviation in human (from newborn period to adulthood]
have been performed over the last decades. These studies
were conducted on different age groups and used various
classification .They showed rather variable prevalence
rates, ranging from 0.93% in India to 55% in Greece
[31,32].

2. Material and Methods

The study is a Prospective one & was conducted between
July 2011 and July 2012, (429) symptomatic cases of
nasal septal deviation were identified at the otorhi-
nolaryngology outpatient clinic of a referral & a teaching
hospital SKIMS Medical College, Bemina, Srinagar, &
all of these symptomatic cases were included in the study.
The exclusion criteria included the following:
o Non-Kashmiri patients
« Patients with past history of surgery to the nose
« Cases of coryza, allergic rhinitis, sinusitis and nasal

polyposis

In all patients the following parameters were registered,;
age, sex, symptoms, allergic rhinitis, nasal polyposis, and
past history of nasal surgery/history of trauma and type
of nasal deformities. Firstly, each suspected patient an-
swered a questionnaire about the presence or not of nasal
obstruction, itching, aqueous rhinorrhea and sneezing.
Then Nasal examination was performed on each patients
first by using Killian nasal speculum without previous
administration of vasoconstrictive agents then after topi-
cal application of 1:1 solution of 10% xylocaine to the
nostrils for 10 minutes, an evaluation was made to verify
the presence or not of nasal septum deviation, hypertro-
phy of nasal conchas, hyperemia, paleness, cyanosis of
nasal mucosa or nasal concha degeneration, which would
lead to the rhinitis clinical diagnosis, excluding the infec-
tious ones. The nasal endoscopy was also done & Patho-
logical septal deformities were recorded according to the
SL classification into five types depending upon the area
of deformity as

2.1. SL Classification Is Used to Record
Pathologic Conditions of the Nasal Septum
& the Lateral Nasal Wall (Table 1)

Coronal & axial CT of the nose & paranasal sinuses was
also done to confirm the type of deviation & to exclude
all other pathological or non-pathological conditions
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(like allergic rhinitis) producing similar features. The
septoplasty on treatment part was preffered alone or in
combination with Rhinoplasty. Pre-operative & Post-
operative photographs were analysed in those patients
who underwent septorhinoplasty. All the patients signed
inferred consent for surgery. Patients with External nasal
deformity along with deviated nasal septum underwent
External Septorhinoplasty (92 cases). An inveted “V-
shaped” midcolumellar incision was combined with bi-
lateral marginal incision. The soft tissue envelope was
elevated from the lower & upper lateral cartilage .The
medial crus were dissected free of the caudal septum.
Bilateral mucoperichondrial & mucoperiosteal flaps were
raised posteriorly along cartilaginous & bony septum.
Inferiorly, the nasal spine was widely exposed. Once the
entire bony & cartilaginous septum was visualized, sep-
toplasty was performed. Different osteotomies were pe-
formed in these patients where nasal bone asymmetry
was found. The columellar & marginal incisions were
closed, nasal packing was placed & external nasal splints
were applied. Patients were discharged home 1 - 3 days
after surgery .The patients reported on 5th day after sur-
gery & thereafter twice a month for first 3 months & then
once three monthly for a total of one & a half years.

3. Results (See Tables 2-7 and Figures 1-5)

3.1. Associated Deformity Were Also Seen in 186
Cases

Deformity of nasal septum may be classified as

1) SPURS

SPURS are sharp angulations seen in the nasal septum
occurring at the junction of vomer below with the septal
cartilarge and/or ethmoid bone above. This type is due to
vertical compression forces. Fractures that occur through
nasal septum during injury to the nose may also produce
sharp angulations. These fractures heal by fibrosis that
extend to the adjacent mucoperichondrium. This in-
creases the difficulty of flap elevation in this area.

2) DEVIATIONS

DEVIATIONS may be C-Shaped or S-Shaped. These
can occur in either vertical or horizontal plane. It may
also involve both cartilage & bone. They may affect any
of the three vertical components of nose causing a) Car-
tilagenous deviation: here upper bony septum & bony
pyramid are central but there is a dislocation/deviation of
the cartilaginous septum & vault; b) The “C” deviation:
here there is a displacement of upper bony septum & the
pyramid to one side & the whole of the cartilaginous

septum & vault to the opposite side; ¢) The “S” deviation:

here the deviation of the middle-third (the upper cartila-
genous vault & associated septum) is opposite to that of
the upper & lower thirds.

3) DISLOCATIONS
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In this the lower border of septal cartilage is displaced
from its medial position & projects into one of the nos-
trils

4. Discussion

The nasal septum plays an important role in both the ap-
pearance and function of the nose.

The Nasal septal deviation is quite common, but not
necessarily symptomatic and its correction requires a
focused, anatomically based treatment. Their incidence is
higher in the leptorrhine noses found in Caucasians
rather than Africans or Asians [17,33]. This study aimed
at studying the types of nasal septal deviations present in
kashmiri population and their aetiology and relation to
nasal obstruction. As such nasorhinomanometric meas-
urements were not employed. Approximately 80% of
humans have some kind of nasal septal deformity [34]. It
is believed that a straight septum is the exception rather
than the rule [33]. Septal deviations are extremely com-
mon, but are not usually severe enough to affect nasal
function. In assessing the septum, the degree of deviation
as well as the site of the deviation is important; Cottle
(1960) has named five areas of septum regarding the site
of deviation. Mladina in 1987 suggested classification of
septal deformities into seven types. But, in our study we
divide the septum into five areas as per SL Classification
(Table 1). Assessment of septal deviations is usually
quite obvious on anterior rhinoscopy, except in some
cases with posterior deviation which need nasal endo-
scopy. Different rates of the prevalence of nasal septal
deformities in different age groups have been reported.
By far, several epidemiologic studies on nasal septal de-
viation have been conducted, in which different classifi-
cation systems have been used [31,35-39]. On reviewing
the studies in which Mladina’s classification was used,
type 1 and 2 deformities seem to constitute most of septal
deformities. Subric and Mladina’s study, using the same
classification system demonstrate that the prevalence of
deviations of the anterior (cartilaginous] and posterior
(osseous) parts of the septum was 83.7% and 15.7% re-
spectively [40]. Similar studies were conducted by Min
et al. in Korea, but they included only the 6 - 9 age
groups [40]. llhami Yildirm (2003) in Turkey found that
anterior deformities were the most commonly encoun-
tered types in the pre-school children, but the occur-
rences of posterior deformities was relatively increased
as the age increased. In their study, neither the distribu-
tion of nasal septal deformities types nor the overall
prevalence showed any statistically significant difference
between both sexes [41]. A recent study conducted by
Rao J. in India demonstrated that horizontal deviations
(63%) followed by vertical deviations. The male: female
ratio in their study was 69:31 and the age incidence be-
tween second to fourth decades. In their study, presenting
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Table 1. SL classification is used to record pathologic con-
ditions of the nasal septum & the lateral nasal wall.

S Septum Nasi

0 No evidence of Septal deformation

1 Septal deviation confined to Vestibulum nasi

2 Septal deviation confined to the nasal valve area

3 Septal deviation confined to the Attic

4 Septal deviation Confined to the Anterior turbinate area

5 Septal deviation confined to the Posterior turbinate area

X The minimum requirements to assess the Septal deviation
cannot be met

L Lateral Nasal Wall

n No evidence of pathology confined to lateral nasal wall

P(s) Polyp(polyposis nasi)

c Concha bullosa

h Inferior turbinate hypertophy

t Tumour

r Rhinitis

X The minimum requirements to assess the septal deviation
cannot be met

(0] Other

L Left nasal passage

R Right nasal passage

Area 1: Septal deviation confined to vestibulum nasi; Area 2: Septal devia-
tion confined to nasal valve area; Area 3: Septal deviation confined to Attic;
Area 4: Septal deviation confined to Anterior turbinate area; Area 5: Septal
deviation confined to Posterior turbinate area.

complaints showed that 74 of 100 patients had nasal ob-
struction and 41 had nasal discharge. Headache was the
complaint in 20 and sneezing in 15, the other problems
seen in small number of patients were throat discomfort,
postnasal drip, epistaxis and snoring [18]. Deviated or
crooked septal cartilage is usually due to two causes;
congenital disproportion with the cartilage being too long
to its location or due to trauma sustained earlier in life
[42]. The nose is the most commonly injured facial
structure [43]. This should produce a higher incidence of
past history of trauma. However, in many people with
DNS there is no obvious history of trauma [44]. It is also
difficult for people to remember injuries or small acci-
dents that occurred early in life or in their childhood.
65% patients in our series gave a history of trauma. Ac-
cording to Hinderer [45], there are three growth periods
in the early development of the nose: the first five years
of rapid growth; the next five years of relative quiescence;
and the last five years of rapid growth. Hence, injuries in
periods of rapid growth will result in lasting deformities.
The cause according to some can be explained by birth
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molding theory of Gray [20,21]. The incidence of nasal
deformities in newborn infants varies from 1.45% to
6.3% [22,46] The cadual border of the septal cartilage
extends beyond the nasal spine and thus can be subjected
to forces that will lead to either dislocation from its at-
tachment to the nasal spine or fracture of the cartilage
vertically [42].

In our study, the total number of DNS cases were 429
& male:female ratio was 35:65 (Table 2, Figure 1). The
presenting complaints showed that the nasal obstruction
were the most frequent 80% ,followed by headache 50%,
post nasal drip 30% and throat discomfort 25% (Figure
2). In our study, the prevalence of deviation in the Areas
I-V is 19%, 3.5%, 10.48%, 6.75% & 0.93% respectively.
The deviation is also seen in combinations as Areas (I &
1y, (11 & M), (11 & 1IV) & (11, 111, 1V) is 9.3%, 20.04%,
8.39% & 21.44% respectively. The most frequent devia-
tions are seen in Area | (19%), followed by type Area IlI
(10.48%), Area IV (6.75%) & Area Il (3.5%) where as
Area V deviations were the least frequent and represent
0.93%. In Combination types, the most frequent type
deviation were seen in Areas (Il, Ill, 1V): 21.44%, fol-
lowed by 20.04% in Area (Il, 111) & the least frequent
were seen in Areas (I, 11): 9.3% (Table 3). In our study,
traumatic etiology predominates (Figure 3) & right
sided-deviation is towards higher side compared to left-
sided. (Figure 4) The Adult: Child ratio in our study was
68:32 (Figure 5). The results of earlier studies on the
prevalence of types of septal deformities point to that
deformities of the anterior (cartilaginous) parts of the
septum were the only ones observed in the youngest age
group (2 - 6 years), where as older age groups were asso-
ciated with a gradually increasing prevalence of deformi-
ties involving posterior (bony) parts of the septum which
is consistent with our results. The nasal septal deviation
occurs at a higher frequency in older children and in
adults which suggest that a noncongenital etiology is
responsible for nasal septal deviation. Maran [47] said
that age and race as a risk factors for nasal trauma should
be kept in mind. Takahashi [48] reported a study show-
ing the racial distribution of nasal septal deformities. In,
our study, the other features seen were; External nasal
deformity were also seen in 92 cases (Table 4), different
patterns of deviations in nasal septum seen in 94 cases
(Table 5), With hypertrophy of turbinates seen in 408
cases (Table 6) & Associated CT-Scan findings seen in
156 cases as variants like Concha bullosa, Paradoxical
middle turbinate & Pneumatic septum (Table 7).

Table 2. Total No. of deviated nasal septum (DNS) cases: 429.

Deviated Nasal

Septum (DNS) Right Side Left Side
Total No. of Cases 255 (59.44%) 174 (40.55%)
IJOHNS
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Figure 1. Percentage of male & female DNS cases.
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Figure 2. Main clinical presentations of DNS cases.

HH/O Trauma
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Figure 3. Percentage of cases with respect to etiology of
DNS.

Table 3. Area-wise distribution of DNS cases.

Deviated area Total No. of cases Right/left distribution

Right: 46 (56%),

Areal 82 (19%) Left: 36 (44%)
Aveall 15G5) o 5 (535
Area Ill 45 (10.48%) le?e?tt:: 1323 ((27273‘;?))
Area IV 29 (6.75%) R:?e?ftt:: gl(ggé%;),
Area V 4(0.93%) leg?tt:: 13 ((27&?‘;20)) ’

Areas (I + 11) 40 (9.3%) Rtge?tt 22(? ((gg;{)o)),
Areas (Il + I11) 86 (20.04%) RLig?tt:: 35(? ((gi ';8100//00)) '
Areas (11 + 1V) 36 (8.39%) Right: 16 (44.44%)),

Left: 20 (55.66%)

Right: 50 (54.34%),

Areas (Il + 111 +1V) Left: 42 (45.66%)

92 (21.44%)

Area |: septal deviation confined to vestibular nasae; Area Il: septal devia-
tion confined to nasal valvular area; Area Ill: septal deviation confined to
attic; Area IV: septal deviation confined to anterio turbinate area; Area V:
septal deviation confined to posterior turbinate area.
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Figure 4. Percentages of cases with right/left sided devia-
tion.

sAdult
aChildren

Percentage

Figure 5. Percentage of adult & children (as DNS cases).

Table 4. Shows cases associated with external deformity of
nose.

External Deformity Depressed Hump Axis Depressed

Total No. of Cases 56 32 4

Table 5. Shows cases various types of deviations in nasal
septum.

Internal Deformity C-Shaped S-Shaped

Total No. of Cases 52 42

Table 6. Other associated nasal features: hpertrophy of
turbinates seen in 408 cases as.

Hypertrophy Total No. of Cases Distribution
Inferior Turbinate 197 Right: 111, Left: 86
Middle Turbinate 41 Right: 32, Left: 9
(Inferior +Middle) - .

Turbinates 170 Right: 9, Left: 71

Table 7. Additional CT-scan findings were seen in 156 cases
as variants.

CT-Finding Total No. of Cases Right/Left Distribution
Concha Bullosa 102 Right: 62, Left: 40
Paradoxical Middle 33 )
Turbinate
Pneumatic Septum 21 -

However, given that the growth of the septum contin-
ues throughout childhood, our results do not preclude the
possibility of a genetic predisposition to the later devel-
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opment of a deviated nasal septum [49]. Differences in
the results retrieved from the afore-mentioned studies
may be related to the age groups studied. On the other
hand, in the study conducted by Kawalsky and Przemys-
law [24] nasal septal deformity was found to be 22.2% in
children born by spontaneous delivery but only 3.9%
among the infant delivered by caesarean section. In the
light of this information, it can be thought that the dif-
ferent results found may be related to different age
groups, traumatic factors including birth injury as well as
racial factors.

5. Clinical Significance

We found that the prevalence of Nasal septal deviations
and the occurrence of the posterior deformities was rela-
tively increased as the age increased. Also the percentage
of the nasal septum deformities change with age. Devia-
tion of the nasal septum was more prevalent in females.
The risk of occurrence of the nasal septum deformities
increases after nasal injury. Surgical correction may be
needed in order to alleviate these conditions. Nasal sep-
tum deviations also bear importance with respect to en-
doscopic sinus surgery and septoplasty operations. Par-
ticularly, a deviated septum may hamper the accessibility
to the region where the opening of the maxillary sinus is
located during such interventions. Besides this, an in-
creased incidence and severity of bilateral chronic sinus
disease was present with increasing deviations of the
septum. Deviations represent the most frequent patho-
logical condition in the nasal septum and submucosal
resection is the most frequently applied modality for the
treatment of septal deviations. Detailed knowledge about
the anatomy of the deviation guides the surgeon during
operations and lack of it may result in treatment failure.
The anatomical variations which are most commonly
associated with sinus pathology are septal deviations,
true conchae bullosae and supplementary maxillary ostia
but the latter one only when recycling is present. The
knowledge of anatomical variations is most important in
the surgical management and specifically in the preven-
tion of complications the computed tomographic scans
obtained in patients referred for evaluation for functional
endoscopic sinus surgery were examined to determine
the prevalence and significance of anatomic variants.
Among the various anatomic variants, variations of the
septum and middle turbinates, with or without anterior
ethmoid sinus extensions, that could produce significant
obstruction of the drainage pathways. However, where
such obstructive patterns existed, an equal prevalence of
patients with and without sinus disease was found in the
presence of the same variant combination. Interpretation
of the CT scan must reflect this focus on anatomy and
function. The normal frontal recess, ostiomeatal unit, and
sphenoethmoid recess are considered along with the
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anatomic variations that distort their appearance and pre-
dispose the patient to developing sinus disease. Recent
and ongoing advances made in endoscopic surgical tech-
niques require the radiologist to understand the anatomy
and pathophysiology of the paranasal sinuses and nasal
passage. Endoscopy and CT are complementary proce-
dures, and, as such, the normal anatomic relationships
and their CT appearances need to be well understood in
order for radiologists to offer continued support as con-
sultants to their clinical colleagues. Also, it has been seen
that the septal deviation significantly diminishes drug
delivery on the obstructed side, while using intranasal
drugs [50].

1)CT-SCAN(AXIAL VIEW)

Left-sided deviation
With septal spur

Paradoxical middle
Turbinate(bilateral)

Thickened maxilla;
sinus mucousa(bilatera

2)CT-SCAN(CORONAL
VIEW)

Right-sided deviation

3)CT-SCAN(AXIAL
VIEW)

Bilateral choanal bullousa
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