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Objective. To systematically review the international literature for internal nasal septal deviation classification systems and
summarize them for clinical and research purposes. Data Sources. Four databases (including PubMed/MEDLINE) were
systematically searched through December 16, 2015. Methods. Systematic review, adhering to PRISMA. Results. After removal of
duplicates, this study screened 952 articles for relevance. A final comprehensive review of 50 articles identified that 15 of these articles
met the eligibility criteria. The classification systems defined in these articles included C-shaped, S-shaped, reverse C-shaped, and
reverse S-shaped descriptions of the septal deviation in both the cephalocaudal and anteroposterior dimensions. Additional studies
reported use of computed tomography and categorized deviation based on predefined locations.Three studies graded the severity of
septal deviations based on the amount of deflection.The systems defined in the literature also included an evaluation of nasal septal
spurs and perforations. Conclusion. This systematic review ascertained that the majority of the currently published classification
systems for internal nasal septal deviations can be summarized by C-shaped or reverse C-shaped, as well as S-shaped or reverse S-
shaped deviations in the anteroposterior and cephalocaudal dimensions. For imaging studies, predefined points have been defined
along the septum. Common terminology can facilitate future research.

1. Introduction

Nasal septal deviations play a critical role in nasal obstruction
symptoms, aesthetic appearance of the nose, increased nasal
resistance, and sometimes snoring [1]. Consequently, a com-
prehensive assessment of the nasal septum serves an essential
role in preoperative planning, reestablishing function, and
overall cosmetic appeal. Typically, a septoplasty suffices in
addressing significant nasal septal deviations, but on occasion
such deviations warrant a single-stage septorhinoplasty [2–
4]. In 1954, Lindahl described nasal septal deviations as either
developmental (usually smooth, “C-shaped” or “S-shaped”
nasal septumwith occurrence more often in the anterior sep-
tum) or traumatic (usually irregular, angulated, and some-
times dislocated) in origin [5].

Over the years, individual authors and groups studied
the assessment and classification of internal nasal septal
deviations but none to date conducted a systematic evaluation
of these studies with a comprehensive summarization of the
individual results. Because of the variation in classification
systems, such as grading internal septal deflections in the
anterior aspect versus along the entire nasal airway, utiliz-
ing physical examination versus computed tomography, a
summary of the currently published international literature
would help facilitate future research. The importance of a
summary is notable when studies report the prevalence of
nasal septal deviations, given that studies reporting findings
by simply using a handheld otoscope will have a lower preva-
lence of nasal septal deviations than those that use endoscopy
or computed tomography because the handheld otoscope
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fails to consider the internal nasal septum’s entire length and
subsequently undercategorized these deviations. This in turn
led to underestimations of the true prevalence of nasal septal
deviations [6]. In order to facilitate future research regarding
the effect of internal nasal septal deviations with regard to
both functional (nasal obstruction) and cosmetic outcomes,
a summary of currently available methods for categorizing
nasal septal deviations is a necessary first step. The objective
of this study is to conduct a systematic review of internal
nasal septal deviation classification systems that are currently
published in the international literature and summarize them
for both clinical and research purposes.

2. Methods

The authors (Macario Camacho and Jeffrey Teixeira) con-
ducted a systematic review of the literature found within
PubMed/MEDLINE, Scopus, Web of Science, and the
Cochrane Library from inception of the respective databases
through December 16, 2015. Various searches identified the
pertinent articles in the current published literature. The
authors used the following MeSH terms: “Nose Deformities,
Acquired” or “Nose” in combination with search terms “clas-
sification,” “classification system,” “grading,” and “grading
system.” A second search used theMeSH terms “Nose Defor-
mities, Acquired” and “Classification.” An additional search
used the following phrases: “deviated nasal septum”; further
searches used the following terms: “septal deviation” or “nasal
deformity” in combination with search terms “classification,”
“classification system,” “grading,” and “grading system.” The
authors also reviewed “related citations” and “cited by” for
relevant articles in order to identify additional possible stud-
ies to include. Further, the authors reviewed references cited
within each article in order to identify additional studies.

The authors performed the literature search and indepen-
dently reviewed the results to screen for relevant articles to
include in the final review.The inclusion criteria included the
following: studies which classify or grade internal nasal septal
deviations, without regard to language. Exclusion criteria
included the following: studies which do not classify or grade
internal nasal septal deviations, or classification systems
exclusively describing external nasal deformities. Statistical
analysis was not applicable since there were no quantitative
outcomes assessed, as this is a qualitative systematic review
of classification systems. As part of the systematic review,
the classification systems identified were each reviewed for
commonalities, which could then be used to summarize the
various classifications of nasal septal deviations.

3. Results

3.1. Study Selection. An example of a search in PubMed
is (((“Nose Deformities, Acquired” [Mesh]) OR “Nose”
[Mesh]) AND “Classification” [Mesh]) OR (((“Nose Defor-
mities, Acquired” [Mesh]) OR “Nose” [Mesh]) AND “Clas-
sification system”) OR (((“Nose Deformities, Acquired”
[Mesh]) OR “Nose” [Mesh]) AND “Grading”) OR (((“Nose
Deformities, Acquired” [Mesh]) OR “Nose” [Mesh]) AND
“Grading System”) which yielded 541 results. Additional

searches applied to all the databases produced a grand total
of 952 articles, and after reviewing the titles and the abstracts
a total of 907 articles were excluded. Full texts were down-
loaded for 45 articles [2–46]. After retrieval and reviewing
the references of those articles, an additional five articles
were downloaded [19, 47–50]. Of the 50 articles reviewed in
their entirety, the following are reasons for exclusion: two
were letters to the editor [13, 49], one classified nasal defects
based on subunits and corrective surgeries [24], one study
correlated previously described systems in their patients
[37], one used a previously published classification system
[46], one described trauma and surgical techniques [2],
two referenced their own previously described classification
system [21, 28], one was a questions and answers article [17],
two articles focused on the external nasal deformities [15, 39],
fourteen articles focused on operative techniques [4, 18–
20, 29–32, 35, 36, 38, 40, 47, 50], and ten articles failed tomeet
criteria as classification systems [5, 7, 9–12, 14, 22, 34, 42]. A
total of fifteen articles met inclusion criteria for describing
internal nasal septal deviation classification systems [3, 6, 8,
16, 23, 25–27, 33, 41, 43, 44, 48, 51]. Figure 1 demonstrates the
flow diagram for study selection.

3.2. Individual Study Results. Salihoglu et al. included 9,835
patients in their study evaluating the effect of nasal exam-
ination, including nasal septal deviations (graded as 1, 2,
and 3 based on 33% increments), on nasal obstruction
using the visual analog scale (VAS) [45]. In their study,
they noted that nearly half of the patients had nasal septal
deviations and of those about 60% were bilateral and 40%
were unilateral [45]. Vidigal et al. used a nasal septal deviation
classification based on the relationship of the nasal septum
to the inferior turbinate [41]. Degree I: the deviation did not
reach the inferior turbinate, degree II: the deviation reached
the inferior turbinate, and degree III: the deviation reached
the lateral wall and compressed the inferior turbinate [41].
Several authors reported classification systems that focus on
common deviation patterns, including septal tilt, S-shaped
deviation, andC-shaped deviations. Lawson in 1978 proposed
a classification of the twisted nose into two basic types:
the C shaped and S-shaped twist [51]. That study placed a
focus on identifying skeletal asymmetries secondary to nasal
bone fractures [51]. Guyuron et al. divided septal deviations
into six classes to include C- and S-shaped deviations in
the anteroposterior and cephalocaudal direction as well as
localized deviation with nasal spur and septal tilt [16]. Cerkes
classified nasal deviations into five categories to include
caudal nasal septal deviations (classic septal tilt), anteroposte-
rior C-shaped deviation, cephalocaudal C-shaped deviation,
anteroposterior S-shaped deviation, and cephalocaudal S-
shaped deviation [33]. Similar to Guyuron’s and Cerke’s clas-
sification system, Lee and Baker described S- and C-shaped
deviations in the vertical and horizontal plane [43]. In this
instance, Lee and Baker equated vertical direction to cephalo-
caudal direction and horizontal plane to anteroposterior
[43]. Rohrich et al. classified internal nasal septal deviations
based on three broad categories to include caudal septal
deviations, concave dorsal deviations, and concave/convex
dorsal deviations (S-shaped) [3]. The authors further divided
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Figure 1: Flow diagram for the literature search and overall study selection.

caudal septal deviations and concave dorsal deformity into
subtypes: straight septal tilt, concave deformity and S-shaped
deformity for caudal septal deviation, and C-shaped dorsal
deformity and reverse C-shaped dorsal deformity for concave
dorsal deformity [3]. Parrilla et al. described corrective
techniques for C- and S-shaped deformities and therefore by
association recognized that these specific deformities exist,
are reproducible, and require specific operative approach [4].

Rao et al. andMladina used a similar classification system
with a very precise description of the most common types of
deviations seen in their practice [23, 27].Mladina categorized
the deviations into 7 types: Type 1: unilateral vertical septal
ridge in the valve region that does not reach the valve itself,
Type 2: unilateral vertical septal ridge in the valve region
touching the nasal valve, Type 3: unilateral vertical ridge
located more deeply in the nasal cavity, Type 4: S-shaped,
Type 5: Almost horizontal septal spur, Type 6: massive
unilateral bone spur, and Type 7: variation of these types
[27]. Rao also classified septal deviations into 7 types: Type
I: midline septum or mild deviations in vertical or horizontal
plane, Type II: anterior vertical deviation, Type III: posterior
vertical deviation, Type IV: S-septum, Type V: Horizontal
spur on one side, Type VI: type V with a deep grove on the
concave side, and Type VII: combination of II–VI [23].

I. Baumann and H. Baumann classified types of septal
deviation into 6 types, where each type has several additional
features: Type 1: septal crest, Type 2: cartilaginous deviated
nose, Type 3: high septal crest deviation, Type 4: caudally
inclined septum, Type 5: septal crest, and Type 6: caudally
inclined septum [25]. Jin et al. followed a very similar format
to Rao and Mladina by proposing four types of septal devia-
tions: Type I: localized deviation including spur (spine), crest,

or caudal dislocation, Type II: curved/angulated deviation
without localized deviation, Type III: curved/angulated devi-
ationwith localized deviation, andType IV: curved/angulated
deviation with associated external nasal deformity [26].
However, the authors further described septal deviation by
including anatomic site as well as severity of septal deviation
(mild, moderate, and severe) [26]. Sawhney and Sinha also
emphasized the importance of classifying nasal septal devi-
ation by the severity of deviation (marked, moderate, and
mild) [8]. They integrated the following within the level of
severity: cartilage and bony deflection, dislocation of septal
cartilage, and level of deviation [8]. Buyukertan et al. divided
the internal nasal septum into 10 segments: anterosuperior
(AS), anteromedial (AM), anteroinferior (AI),mediosuperior
(MS), mediomedia (MM), medioinferior (MI), posterosu-
perior (PS), posteromedial (PM), posteroinferior (PI), and
caudal end (CE) of the septum nasi [48]. Lin et al. selected
points on computed tomography imaging and analyzed them
by computer software that compared contours of a deviated
septum as compared to an ideal straight septum [44]. Points
assessed included the perpendicular plate of the ethmoid
bone and vomer bone junction, nasal spine, nasal bone,
crista galli, and midpoint between the perpendicular plate-
vomer junction and nasal spine [44]. Table 1 summarizes the
various internal nasal septal deviation classification systems
identified in this review, and Figures 2–7 demonstrate the
combined internal classification systems.

4. Discussion

Septal deviations play a crucial role in functional nasal
breathing. Unrecognized internal nasal septal deviations
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Table 1: Studies meeting criteria for internal nasal septal deviation classification systems and a summary of the descriptions.

Author, year,
location Description of internal nasal septal deviation classification systems

Lin et al., 2014,
USA [44]

Various points on computed tomography imaging which were analyzed by computer software that
compared contours of a deviated septum as compared to an ideal straight septum. Points assessed
included the perpendicular plate of the ethmoid bone and vomer bone junction, nasal spine, nasal bone,
crista galli, and midpoint between the perpendicular plate-vomer junction and nasal spine.

Salihoglu et al.,
2014, Turkey
[45]

Grade 1: 0–33% deflection from midline toward lateral wall, Grade 2: 34–66% deflection from midline
toward the lateral wall, and Grade 3: 67–100% deflection from the midline toward the lateral wall.

Vidigal et al.,
2013, Italy [41]

Degree I: the deviation did not reach the lower nasal turbinate, Degree II: the deviation reached the lower
nasal turbinate, and Degree III: the deviation reached the lateral wall and compressed the lower nasal
turbinate.

Lee and Baker,
2013, USA [43]

Caudal septum is straight but deviated from the midline and is usually displaced from the maxillary crest,
C-shaped septal deformity in the vertical plane, C-shaped septal deformity in the horizontal plane,
S-shaped septal deformity in the horizontal plane, and S-shaped septal deformity in the vertical plane.

Reitzen et al.,
2011, USA [6]

Tortuosity is measured at 4 defined points along the length of internal nasal septum. A ratio of the actual
length of the septum (𝑇) and the ideal length (𝐼) is calculated as 𝑇/𝐼.

Cerkes, 2011,
Turkey [33]

Caudal septal deviation (septal tilt), anteroposterior C- and S-shaped deviation, and cephalocaudal C- and
S-shaped deviations.

Jin et al., 2007,
Korea [26]

Type I: localized deviation including spur (spine), crest, or caudal dislocation, Type II: curved/angulated
deviation without localized deviation, Type III: curved/angulated deviation with localized deviation, and
Type IV: curved/angulated deviation with associated external nasal deformity.

I. Baumann and
H. Baumann,
2007, Germany
[25]

Types based on primary deviation, each type has several additional features: Type 1: septal crest, Type 2:
cartilaginous deviated nose, Type 3: high septal crest deviation, Type 4: caudally inclined septum, Type 5:
septal crest, and Type 6: caudally inclined septum.

Rao et al., 2005,
India [23]

Type I: midline septum or mild deviations in vertical or horizontal plane, Type II: anterior vertical
deviation, Type III: posterior vertical deviation, Type IV: S-septum, Type V: horizontal spur on one side,
Type VI: type V with a deep grove on the concave side, and Type VII: combination of II–VI.

Buyukertan et
al., 2003, Turkey
[48]

The septum is divided into 10 segments: anterosuperior (AS), anteromedial (AM), anteroinferior (AI),
mediosuperior (MS), mediomedia (MM), medioinferior (MI), posterosuperior (PS), posteromedial (PM),
posteroinferior (PI), and caudal end of the septum nasi (CE).

Rohrich et al.,
2002, USA [3]

Caudal septal deviation (straight septal tilt, C-shaped, and S-shaped), concave dorsal deformity (C-shaped
dorsal deformity and reverse C-shaped dorsal deformity), and concave/convex dorsal deformity
(S-shaped).

Guyuron et al.,
1999, USA [16]

C-shape anteroposterior deviation, C-shape cephalocaudal, S-shape anteroposterior, S-shape
cephalocaudal, septal tilt deformity, and localized deviations or large spurs.

Mladina, 1987,
Croatia [27]

Type 1: unilateral vertical septal ridge in the valve region that does not reach the valve itself, Type 2:
unilateral vertical septal ridge in the valve region touching the nasal valve, Type 3: unilateral vertical ridge
located more deeply in the nasal cavity, Type 4: S-shaped, Type 5: almost horizontal septal spur, Type 6:
massive unilateral bone spur, and Type 7: variation.

Lawson, 1978,
Canada [51] C-shaped, S-shaped, and deviated nose, twisted nose, and skeletal asymmetry (depressed nasal fracture).

Sawhney and
Sinha, 1964,
India [8]

Grade deviations as mild, moderate, and marked (cannot see middle turbinate on side of the deviation).
Cartilage and bony deflection, dislocation of septal cartilage, and level of deviation.

stand as the primary reason for failed rhinoplasty outcomes
due to the pivotal role of the internal nasal septal deviation
in migration and further deviation of nasal bones and lateral
cartilage. Consequently, as many as 50% of cases of post-
traumatic nasal deformity require subsequent revision rhino-
plasty or septorhinoplasty [2, 4]. Parrilla et al. highlighted the
importance in considering the anatomy behind the deviation
and how preoperative nasal septal analysis guides the preop-
erative assessment and plan as well as operative technique,

reducing the risk of complication and repeat surgery which
in themselves present with cumbersome challenges [4].

As stressed in the literature, identification of the C- and
S-shaped deformities at the time of planning remains crucial
to identifying potentially complex surgeries compared to less
technically challenging operative interventions such as septal
tilts [25, 43]. C- and S-shaped deformities are sometimes
surgically scored on the convex side to silence the cartilagi-
nousmemory and frequently enhancedwith graftingmaterial
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Figure 2: C-shaped nasal septal deviation in superoinferior dimen-
sion. Note: reverse C-shaped nasal septal deviation is the mirror
image.

Figure 3: S-shaped nasal septal deviation in the superoinferior
dimension. Note: reverse S-shaped nasal septal deviation is the
mirror image.

Figure 4: Internal and/or external nasal deviation in the antero-
posterior dimension, C-shaped. Note: reverse C-shaped nasal septal
deviation would be a mirror image.

to support and straighten the cartilaginous septum [3, 43].
Perforations also present with unique challenges, as the repair
of a septal perforation usually necessitates bilateral elevation
of the surrounding mucoperichondrium. While a unilateral
perforation typically heals with no surgical intervention,
bilateral opposing perforations can lead to permanent septal

Figure 5: Internal and/or external nasal deviation in the antero-
posterior dimension, S-shaped. Note: reverse S-shaped nasal septal
deviation would be a mirror image.

Figure 6: Outpouching (nasal septal spur).

Figure 7: Open communication (nasal septal perforation).

perforation. Accurately identifying septal perforations fur-
ther allows for appropriate preoperative planning including
the need for grafting material versus flap.

Further, external nasal deformities and internal nasal sep-
tal deviations exist symbiotically. Accurately assessing these
aspects and characteristics during the physical exam remains
imperative to optimizing the assessment and preoperative
planning process. Elicitation of a history of specific trauma
and correlating the nuances of the injury with the specific
findings on external exam and internal exam ensure accuracy
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of assessment. As pointed out by Cerkes, findings of antero-
posterior C-shaped deviation correlate with an external
deviation on the opposite side of the internal deviation while
a cephalocaudal C-shaped deviation usually presents as a visi-
ble C-shaped external deformity [33]. Findings not consistent
with such patterns should alert the clinician to other under-
lying forces that may be contributing to the noted deviation.
Early identification of such forces and components allows for
appropriate presurgical planning and therefore avoidance of
surgical failure and further operative procedures. Evaluation
of the external nose typically involves division of the nose into
thirds with deviation of the upper third resulting from frac-
tured nasal bones. Accurately identifying upper third defor-
mities remains important, as correction of the septum alone
typically fails to change the cosmetic appearance of the nose.
Such deformities likely require osteotomies of the nasal bones
for reapproximation and successful surgical management to
improve the cosmetic appearance (i.e., rhinoplasty). How-
ever, the septum influences the middle and lower thirds of
the nose to a greater degree with more emphasis on the latter.
When imagining the biomechanics of the nose and septum,
the quadrangular cartilage acts like a ridge board on a roof
with the lateral cartilages functioning as the rafters. Conse-
quently, an unstable quadrangular cartilage leads to unstable
lateral cartilages contributing to external deformity or col-
lapse. This analogy emphasizes the importance of assessing
external deformity when evaluating the internal nasal sep-
tum.

Additionally, rhinomanometry and acoustic rhinometry
evaluations reveal enhanced nasal resistance and diminished
nasal volumes in patients with obstructive sleep apnea (OSA).
Although a systematic review demonstrated that nasal find-
ings have not been included in any of the 28 studies that used
mathematical equations [52] to predict positive airway device
treatment pressures (PAP pressures), it has been demon-
strated in a meta-analysis that after nasal surgery (to include
septoplasty) there is an associated decrease in PAP pressures
and increased device use after septoplasty and/or additional
nasal surgeries [53]. Vidigal et al. demonstrated that patients
with OSA exhibit higher scores of nasal symptoms with
higher frequency of complaints of nasal obstruction, nasal
alterations, and inferior turbinate hypertrophy [41]. While
acoustic rhinometric results appear statistically insignificant,
the authors noted that rhinometric measurements fail to
account for the dynamic changes of resistance, such as nasal
cycling during wake and sleep [54]. Furthermore, acoustic
rhinometry measurements demonstrated the greatest repro-
ducible results in the first five centimeters (cm) of the nasal
cavity, and as a result anterior deviations produce the greatest
results while posterior deviations contribute little if anything
to these measurements. To their credit, the authors of the
study mentioned this discrepancy of failing to differenti-
ate the deviations into posterior and anterior which likely
affected their results [41]. As pointed out by Reitzen et al.,
turbinate hypertrophy as well as mucosal edema also appears
to contribute to airflow resistance [6]. Preoperative identifica-
tion of these contributing factors allows for categorization of
additional areas of anatomical obstruction (inferior turbinate
grades [55], nasal polyposis, etc.) and may demonstrate the

need for additional procedures such as bilateral inferior
turbinoplasty, sinus surgery, or a rhinoplasty.

5. Conclusion

This systematic review ascertained that the majority of the
currently published classification systems for internal nasal
septal deviations can be summarized by C-shaped or reverse
C-shaped, as well as S-shaped or reverse S-shaped, deviations
in the anteroposterior and cephalocaudal dimensions. For
imaging studies predefined points have been defined along
the septum. Common terminology can facilitate future
research.
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