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Background: Chronic rhinosinusitis (CRS) may be more frequent in patients with particular types of septal deformities. The aim of this article was to
investigate the incidence of particular types of septal deformities in adult CRS patients and healthy volunteers in various countries to determine whether some
of them are more frequent in those groups.
Methods: This international multicentric study involved 505 subjects from five countries: Croatia, Romania, Italy, Russia, and Turkey. The types of septal
deformities were observed and grouped according to the Mladina classification. Subjects were examined by means of native anterior rhinoscopy, anterior
rhinoscopy after decongestion, and fiber endoscopy with topical anesthesia. CRS patients have been diagnostically proved by computed tomography scanning
of the paranasal sinuses.
Results: Considering the CRS patients, the prevalence of so-called vertical deformities (types 2, 3, and 4) was seen. Among them, type 3 deformity was found
most frequently in Turkey, Croatia, Italy, and Romania.
Conclusion: Type 3 deformity has been found frequently in CRS patients in all five of the countries. Russian subjects exhibited a high frequency of type
4 deformity. Because this type consists of types 2 and 3, the later, again, has been proven to be prevalent in CRS patients also in this group of patients.
(Am J Rhinol Allergy 28, 404 –413, 2014; doi: 10.2500/ajra.2014.28.4099)

A

perfectly straight septum is a rarity among adult humans, i.e.,
humans seem to be the only mammalian species in which nasal
septal deformities occur. Some theories that tried to elucidate the
reason for that appeared years ago. The most prominent one was that
by Sercer,1,2 who insisted on the importance of the bipedal, erectile
man’s posture and particular appearance of the skull base in adult
humans: there is an angle between the anterior and posterior skull
base, so-called Huxley’s angle (⬃135°). In quadrupeds this angle does
not exist, i.e., it’s value range around 180°, meaning that their skull
base is almost flat. According to Sercer’s theory, anulating between
the anterior and posterior skull base serves as so-called “cranial
pincers” that literally squeeze the splanchocranial part of the human
head (nose, sinuses, and mouth). In Sercer’s opinion, this specific
“squeezing” could be the background for some septal deformities
because the septum, from the statical and architectonical point of
view, is a very vulnerable, multifragmented structure, built up of at
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least 12 different anatomic parts (six from each side). Some of them
are cartilaginous (e.g., quadrangular lamina), and some are bony, such
as perpendicular lamina, maxillary palatal processes crests, nasal
bone septal crests, rostral crestal part from the anterior wall of the
sphenoid sinus (rostrum), vomer, intermaxillary bone, etc. From the
mechanical and science of applied physics point of view, the memento forces of various materials, which, in addition, are of variable
thickness and position to each other, all imply a high vulnerability
regarding the form of this “mosaic”-like structure such as the septum
in adults.3–5
Mladina continued Sercer’s research and found some very interesting results. For instance, he found that the length of the sphenoidal
(caudal) process (the posterior cartilaginous stick-like extension of the
quadrangular lamina, inserted between the lower edge of the perpendicular lamina and upper edge of the vomer itself) plays a relevant
role in the onset of the very specific septal deformity characterized
with the unilateral septal spur, usually sticking laterally as much as
deeper in the nose. He found that Huxley’s angle in these patients is
135° or slightly more (“cranial pincers” more “opened”), meaning
that this wide angle enabled easy ingrowing of the sphenoidal process
in a backward direction, and vice versa. The patients with shorter
sphenoidal process patients were found to have a Huxley’s angle
slightly lower than 135° (“cranial pincers” more “closed”) and they
did not suffer from this type of septal deformity.4,5
The question arises here of whether or not all septal deformities in
adult humans are at least similar to each other or not? It seems that
the answer is definitively negative: septal deformities in adult humans appear in six well-defined types. The first four types concern
so-called vertical deformities, whereas types 5 and 6 concern so-called
horizontal ones. The particular types among these six can be combined to form the so-called crumpled septum, i.e., the seventh type,
which usually consists of one vertical type and one or both so-called
horizontal types (type 5 or/and type 6). Mladina offered a classification that describes all of these types in detail.3 This classification has
been used in many investigations over the last 25 years.6–11
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The frequency of nasal septal deformities is determined by genetic,
cultural, and environmental factors.12
As to the genetics of septal deformities, Mladina and Subarić13
studied the incidence of these deformities in the parents of 22
children aged 7–14 years suffering from unilateral cleft lip palate
(CLP). Almost all of those children suffered from type 6 septal
deformity (anterior, unilateral and almost horizontal, deep, basal
septal groove with the basal septal crest at the corresponding spot
on the other septal side) despite the fact that this type usually in
not seen in persons ⬍15–16 years old. Surprisingly, this type of
septal deformity was also found in 21 of the 22 parental couples of
CLP children and was not found in any of the parents of the
healthy children. They concluded that there was a high positive
correlation between the existence of type 6 septal deformity in the
unilateral CLP children and in their parents, suggesting the role of
inheritance in the development of this type of deformity. This was
the basis for all future investigations on the correlation between
unilateral CLP and type 6 septal deformity, its inheritance background and possible mutual connection, and hypothetic common
gene mutations, as well as the future possibility of preventing
unilateral CLP using gene therapy.14–16
It is quite obvious that the matter of septal deformities is quite
complex. However, on the other side, nasal septum is the first neighbor of the ostiomeatal complex and the sphenoethmoidal recess, the
most important structures for normal function of the paranasal sinuses. Therefore, the question arises here, do septal deformities influence the onset of chronic disease of the paranasal sinuses, and, if
yes, can we distinguish which types of the deformities exactly do that
more than others. It is quite obvious that the matter of septal deformities is quite complex. However, on the other side, the nasal septum
is the first neighbor of the ostiomeatal complex and the sphenoethmoidal recess, the most important structures for the normal function
of the paranasal sinuses. Consequently, the question arises here, do
septal deformities influence the onset of chronic disease of the paranasal sinuses, and, if yes, can we distinguish which types of the
deformities exactly do that more than others. The effect of particular
types of septal deformities on the development of chronic rhinosinusitis (CRS) has been investigated by Teul and his group, who reported
that nasal septal deformities contribute to the development of upper
respiratory tract diseases in ⬃45–55% of the Polish population.11 Their
study was based on the Mladina classification. Regarding the socalled vertical deformities, i.e., those that one can imagine to clearly
recognize when watching the nose and septum from above (in case
the nose was glassy or just transparent), type 3 dominated (12.4%).
Type 3 implies a stressed convexity of the middle part of the septum
toward the lateral nasal wall, resembling a letter “C” or reverse “C”
when looking at it from above. This means that the ostiomeatal
complex on one side is aerodynamically absolutely compromised
because of narrowness of the ipsilateral nasal cavity. Moreover, even
the contralateral, remarkably wider side of the nose can be functionally compromised because the wide nasal cavity, because of the septal
concavity typical for the type 3, is not a physiological stimulus for the
nasal respiratory mucosa: serious histological changes from the respiratory cylindric, ciliary epithelium to the multilayer squamous cell
epithelium in the region of the ostiomeatal complex have been found
and proved several times.17,18 Furthermore, the correlation between
the minimal cross-sectional area of the nasal cavity and body surface
area has been changed dramatically in type 3.19
On the other hand, types 2 and 1, again vertical deformities, which
are located much more anterior, i.e., in the anterior valve region, were
found in 10.3 and 4.2%, respectively.
Regarding horizontal deformities, they found type 5 (unilateral,
ascending septal spur, more lateral and deeper in the nasal cavity)
deformities in 9.2%, whereas the previously described type 6 was
found in only 1.3% of the patients.
The aim of this article was to investigate, for the first time, the
incidence of particular types of septal deformities, not in a general
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adult population but in a targeted population, i.e., in adult CRS patients
in various countries, by examining the nose not only by means of a
native anterior rhinoscopy, but also by anterior rhinoscopy after decongestion and by endoscopy after superficial topical anesthesia. The intention was to precisely examine a large cohort to determine whether some
of the six types of nasal septal defomity remain invisible and undetected
when the nose is examined only by native anterior rhinoscopy and
whether some of them do prevail in CRS patients.
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MATERIALS AND METHODS

This international multicentric study involved 505 subjects from
five countries: Croatia, Romania, Italy, Russia, and Turkey (101, 98,
100, 99, and 107 subjects, respectively).
At least 50 patients who were ⬎18 years old and were suffering
from CRS, according to the European Position Paper on Rhinosinusitis and Nasal Polyps criteria,20 were recruited in each center in the
CRS group. Additionally, at least 35 healthy volunteers with no
clinical signs of CRS were included in the study at each center as a
control group (non-CRS group). Here, we present the precise data
regarding the particular country:
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1. Country 1 (Croatia)
• The CRS group (n ⫽ 65) consisted of 36 male and 29 female
subjects (55.4 and 44.6%, respectively).
• The non-CRS group (n ⫽ 36) consisted of 23 male and 13
female subjects (63.9 and 36.1%, respectively).

O
N

T

2. Country 2 (Romania)
• The CRS group (n ⫽ 61) consisted of 26 male and 35 female
subjects (42.6 and 57.4%, respectively).
• The non-CRS group (n ⫽ 37) consisted of 24 male and 13
female subjects (64.9 and 35.1%, respectively).
3. Country 3 (Italy)
• The CRS group (n ⫽ 50) consisted of 29 male and 21 female
subjects (58.0 and 42.0%, respectively).
• The non-CRS group (n ⫽ 50) consisted of 27 male and 23
female subjects (54.0 and 46.0%, respectively).
4. Country 4 (Russia)
• The CRS group (n ⫽ 58) consisted of 33 male and 25 female
subjects (56.9 and 43.1%, respectively).
• The non-CRS group (n ⫽ 41) consisted of 15 male and 26
female subjects (36.6 and 63.4%, respectively).

5. Country 5 (Turkey)
• The CRS group (n ⫽ 57) consisted of 30 male and 27 female
subjects (52.6 and 47.4%, respectively).
• The non-CRS group (n ⫽ 50) consisted of 25 male and 25
female subjects (50.0 and 50.0%, respectively).
All of the investigated subjects were included in the study only
after they had signed the informed consent form. The approval of the
Ethics Committee was obtained in each center. The names of the
institutional review boards were written as follows:
1. Ethics Committee of the Clinical Hospital Center Zagreb, Croatia.
2. The Ethical Commission of the University of Medicine and Pharmacy, Carol Davila, Bucharest, Romania.
3. University of Siena Ethical Committee, Italy.
4. Ethics Committee of the Sechenov First Moscow State Medical
University, Russia.
5. Local Ethics Committee of Osmangazi University, Faculty of
Medicine, Eskişehir, Turkey.
Subjects who previously had septal surgery were not included in
the study.
The assessment of the septal deformities according to the Mladina
classification was first conducted by native anterior rhinoscopy and

American Journal of Rhinology & Allergy

Delivered by Publishing Technology to: Guest User IP: 78.160.60.230 On: Wed, 10 Sep 2014 20:55:21
Copyright (c) Oceanside Publications, Inc. All rights reserved.
For permission to copy go to https://www.oceansidepubl.com/permission.htm

405

Type 2. Vertical, unilateral anterior deflection of the septum, in
close contact with the limen nasi, i.e., a part of the anterior nasal
valve.
Type 3. Again, vertical, but more posteriorly located deflection of
the septum (borderline between quadrangular lamina and perpendicular lamina), just next to the head of the middle turbinate
(so-called “C”- or “reverse “C”–shaped septum).
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Type 4. “S”- or “Z-shaped” septum, i.e., type 2 on one side and type
3 on the other side.

Type 5. Unilateral horizontal, slightly ascending spur becoming
more lateral the deeper it is in the nose. The other side of the
septum is almost flat in most of the cases.
Type 6. A characteristic deep anterior groove between the septum
and the wing of the intermaxillary bone on one side and an anterior
basal crest at the corresponding vertical plane of the septum.

O
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Type 7 (Passali deformity). A combination of the previous six types
of deformities. It usually involves a combination of some of the
vertical deformities (types 1–4) and horizontal deformities (types 5
and /or 6).

Statistical Analysis

O
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then by anterior rhinoscopy after the decongestion and, finally, by
means of fiber endoscopy under local superficial anesthesia. Native
anterior rhinoscopy was performed by Killian speculum and headlight source. Anterior rhinoscopy after the decongestion was performed after the local application of the xylometazoline nasal spray at
1 mg/mL (Novartis, Basel, Switzerland). Two puffs for each nostril
were applied and 5 minutes later anterior rhinoscopy was performed
again by Killian speculum and headlight source. Fiber endoscopy was
performed after applying topical anesthesia by Xylocaine 10% Pump
Spray (each puff contains 10 mg of lidocaine; AstraZeneca, Mölndal,
Sweden and Alderley Park, U.K.). Two puffs were applied in each
nostril and after waiting for 5 minutes fiber endoscopy was performed by a flexible nasopharyngolaryngoscope (Karl Storz, Endoskope, STORZ GmbH & Co. KG, Tuttlingen, Germany).
The same procedures were performed on at least 35 healthy volunteers in each center.
All of the procedures of this study were performed according to the
rules of the Helsinki Declaration.21
Mladina classification of septal deformities (Fig. 1):
Type 1. Vertical, unilateral anterior deflection of the septum, staying in the vicinity of the limen nasi, i.e., a part of the anterior nasal
valve, without touching it.

406

T

O
N

Figure 1. Schematic presentation of the types of septal deformity. The first
four types are presented in a superior–inferior orientation (as if observed
from above), whereas types 5 and 6 are presented in an anterior–posterior
orientation. Type 7 (Passali deformity) is placed in the middle because it
represents a combination of the previous six types, usually one of the vertical
types (type 1, 2, or 3) and one of the horizontal types (types 5 or 6).

The statistical package of SPSS software (Version 16.0; SPSS, Inc.,
Chicago, IL) was used for statistical analysis. The 2-test, Kruskal–
Wallis variance analysis, the Mann–Whitney U test, the Mann-Whitney U test with the Bonferroni adjustment, and Spearman’s correlation -efficient test were used.
A value of p ⬍ 0.05 was considered statistically significant. For the
analysis in which the Bonferroni adjustment was applied with the
Mann–Whitney U test, a value of padjusted ⬍ 0.010 was considered
statistically significant.

RESULTS
Gender distribution of the subjects in CRS and non-CRS groups of
five countries is shown in Table 1. For each of the male and female
subjects separately, the difference between the presence of CRS and
non-CRS of five countries was analyzed by 2-test. For the female
group, a statistically significant difference was present (p ⫽ 0.028,
2 ⫽ 10.854).
In each of the five countries (Croatia, Romania, Italy, Russia, and
Turkey), the difference between the number of male and female
subjects in the CRS and non-CRS groups was analyzed by 2-test. In
Romania group (p ⫽ 0.033; 2 ⫽ 4.559) the participation of female
subjects was higher in the CRS group (57.4%) and vice versa in the
non-CRS group (64.9%); in Russia (p ⫽ 0.046, 2 ⫽ 3.967) male subjects
were seen more frequently in the CRS Group (56.9%) and female
subjects were significantly more frequent in the non-CRS Group
(63.4%). No significant difference (p ⬎ 0.05) between genders in the
CRS and non-CRS groups have been found in any of the remaining
three countries (Table 1).
Age distribution of the subjects in the CRS and non-CRS groups of
all five countries is shown in Table 1:
Country 1 (Croatia). Mean age of the CRS group was 46.5 years
(range, 18.0–75.0 years); mean age of the non-CRS group was 36.3
(range, 18.0–85.0 years).
Country 2 (Romania). Mean age of the CRS group was 45.6 years
(range, 18.0–85.0 years); mean age of the non-CRS group was 34.6
years (range, 18.0–61.0 years).
Country 3 (Italy). Mean age of the CRS group was 51.2 years (range,
18.0–77.0 years); mean age of the non-CRS group was 50.5 years
(range, 23.0–78.0 years).
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Non-CRS
n (%)

CRS
n (%)

Italy

24 (64.9)
13 (35.1)
37 (100.0)
2 ⫽ 4.559

Non-CRS
n (%)

29 (58.0)
21 (42.0)
50 (100.0)
p¶ ⫽ 0.687;

27 (54.0)
23 (46.0)
50 (100.0)
2 ⫽ 0.162

Non-CRS
n (%)

45.6 ⫾ 16.4 34.6 ⫾ 13.7 51.2 ⫾ 16.2 50.5 ⫾ 14.3
18.0–85.0
18.0–61.0
18.0–77.0
23.0–78.0
p¶⫽ 0.001, z ⫽ ⫺3.176
p¶ ⫽ 0.791, z ⫽ ⫺0.266

26 (42.6)
35 (57.4)
61 (100.0)
p¶ ⫽ 0.033;

CRS
n (%)

Romania

15 (36.6)
26 (63.4)
41 (100.0)
2 ⫽ 3.967

Non-CRS
n (%)

38.6 ⫾ 12.2 40.7 ⫾ 14.6
18.0–66.0
18.0–67.0
p¶ ⫽ 0.768, z ⫽ ⫺0.295

33 (56.9)
25 (43.1)
58 (100.0)
p¶ ⫽ 0.046;

CRS
n (%)

Russia

25 (50.0)
25 (50.0)
50 (100.0)
2 ⫽ 0.074

Non-CRS
n (%)

40.3 ⫾ 14.4 37.1 ⫾ 15.0
18.0–70.0
18.0–78.0
p¶ ⫽ 0.224, z ⫽ ⫺1.215

30 (52.6)
27 (47.4)
57 (100.0)
p¶ ⫽ 0.786;

CRS
n (%)

Turkey

pCRS§储
0.000

pNon-CRS§储
0.000

p§ ⫽ 0.361, 2 ⫽ 4.347
p§ ⫽ 0.028, 2 ⫽ 10.854

p Value#§

*For age results, the p value shows the results of pairwise comparisons by Mann–Whitney U test with Bonferroni adjustment, padj ⬍ 0.010 was accepted as statistically significant.
For the CRS group: padjCroatia—Romania, 0.660, z ⫽ ⫺0.440; padjCroatia—Italy, 0.107, z ⫽ ⫺1.612; padjCroatia—Russia, 0.005, z ⫽ ⫺2.813; padjCroatia—Turkey, 0.036, z ⫽ ⫺2.100; padj Romania—Italy, 0.046, z ⫽ ⫺1.996;
padj Romania—Russia, 0.017, z ⫽ ⫺2.383; padj Romania—Turkey, 0.109, z ⫽ ⫺1.603; padj Italy—Russia, 0.000, z ⫽ ⫺3.986; padj Italy—Turkey, 0.001, z ⫽ ⫺3.424; padjRussia—Turkey:0.564, z ⫽ ⫺0.576.
For the non-CRS group: padjCroatia—Romania, 0.740, z ⫽ ⫺0.331; padjCroatia—Italy:0.000, z ⫽ ⫺4.086; padjCroatia—Russia, 0.072, z ⫽ ⫺1.798; padjCroatia—Turkey, 0.661, z ⫽ ⫺0.438; padj Romania—Italy, 0.000, z ⫽
⫺4.506; padj Romania—Russia:0.071, z ⫽ ⫺1.808; padj Romania—Turkey, 0.434, z ⫽ ⫺0.782; padj Italy—Russia, 0.002, z ⫽ ⫺3.033; padjItaly—Turkey, 0.000, z ⫽ ⫺4.197; padjRussia—Turkey, 0.161, z ⫽ ⫺1.401.
#The p value shows the results of the 2⫺test.
§Thep value shows the results for a total of five countries (all of Croatia, Romania, Italy, Russia, and Turkey).
¶The p value shows the results for each of the countries separately (each of Croatia, Romania, Italy, Russia, and Turkey).
储The p value shows the results of the Kruskal–Wallis variance analysis.
**The p value shows the results of the Mann–Whitney U test.
adj ⫽ adjusted; CRS ⫽ chronic rhinosinusitis.

Gender
Male
36 (55.4)
23 (63.9)
Female
29 (44.6)
13 (36.1)
Total
65 (100.0)
36 (100.0)
p#¶
p¶ ⫽ 0.406; 2 ⫽ 0.690
Age (yr)
Mean ⫾ SD
46.5 ⫾ 15.7 36.3 ⫾ 17.0
Minimum–Maximum 18.0–75.0
18.0–82.00
p¶**
p¶ ⫽ 0.002, z ⫽ ⫺3.132

CRS
n (%)

Croatia

Table 1 Age and gender distribution of the subjects in the CRS and non-CRS groups of five countries*
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deformities in any of participating countries (p ⬎ 0.05), except in Italy,
where unilateral deformities were significantly more frequent than
were bilateral deformities in both the CRS group and the non-CRS
group (p ⫽ 0.042; 2 ⫽ 4.125; Table 3). Moreover, in the non-CRS
group, right-sided deformities were found in ⬃74% of the subjects,
whereas, surprisingly, in the CRS group, left-sided deformities were
found in ⬃56% of the subjects.
Anterior Rhinoscopy after Decongestion. Statistically significant differences were observed in the non-CRS groups from Italy (74.0%) and
Romania (54.1%), in which right-sided deformities were significantly
more prevalent (Table 3).
Fiber Endoscopy. The preponderance of right-sided deformities was
found statistically significant also using this method of examination
(p ⫽ 0.001; 2 ⫽ 17.901; Table 3).
In contrast, comparing the incidence of unilateral and bilateral
septal deformities in the CRS and non-CRS groups showed that
Romanian, Italian, and Russian groups presented significant differences (p ⫽ 0.048 and 2 ⫽ 3.899, p ⫽ 0.042 and 2 ⫽ 4.125, and p ⫽
0.027 and 2 ⫽ 4.875, respectively) in terms of a remarkably higher
number of unilateral deformities than bilateral deformities, in both
CRS and non-CRS groups. However, the Croatian and Turkish
groups exhibited no significant difference (p ⬎ 0.05).

Country 4 (Russia). Mean age of the CRS group was 38.6 years
(range, 18.0–66.0 years); mean age of the non-CRS group was 40.7
years (range, 18.0–70.0 years).
Country 5 (Turkey). Mean age of the CRS group was 40.3 years
(range, 18.0–70.0 years); mean age of the non-CRS group was37.1
years (range, 18.0–78.0 years).
The age differences between the CRS and non-CRS groups of five
countries were analyzed by Kruskal—Wallis variance analysis. There
was a statistically significant difference (p ⫽ 0.000). To find the values
that caused differences, pairwise comparisons were performed by
Mann–Whitney U test with Bonferroni adjustment between age values of all five countries in each of the CRS and non-CRS groups
separately. The value of padjusted ⬍ 0.010 was accepted as statistically
significant (Table 1).
In the CRS group, ages of the Italian subjects (mean, 51.2 ⫾ 16.2
years) were significantly higher than those of the Russian (mean,
38.6 ⫾ 12.2 years) and Turkish subjects (mean, 40.3 ⫾ 14.4 years); and
ages of the Croatian subjects (mean, 46.5 ⫾ 15.7 years) were significantly higher than Russian subjects (mean, 38.6 ⫾ 12.2 years; padjusted ⬍
0.010). In the non-CRS group, ages of the Italian subjects (mean,
50.5 ⫾ 14.3 years) were significantly higher than the subjects of the
other four countries (Croatian subjects, mean, 36.3 ⫾ 17.0 years;
Romanian subjects, mean, 34.6 ⫾ 13.7 years; Russian subjects, mean,
40.7 ⫾ 14.6 years; and Turkish subjects mean, 37.1 ⫾ 15.0 years;
padjusted ⬍ 0.010). In each of the five countries, the age differences
between CRS and non-CRS groups were analyzed by Mann–Whitney
U test. In Croatia (p ⫽ 0.002) and Romania (p ⫽ 0.001), ages of the CRS
group patients were significantly higher than the non-CRS group
patients. In the other three countries no significant difference was
found (p ⬎ 0.05; Table 1).

Types of Septal Deformities

The Laterality of the Septal Deformities
Native Anterior Rhinoscopy. In general, no significant difference was
detected regarding the incidence of right-sided, left-sided, or bilateral
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Correlation Tests

The relationship between age, gender, presence or absence of CRS,
and the types of septal deformities detected using fiber endoscopy
was analyzed using Spearman’s correlation -efficient test.
There was a significant correlation between the types of septal
deformity and the presence of CRS.
The CRS groups were associated with types 1 and 2 septal deformities, whereas the non-CRS groups were associated with types 7, 6,
and 5 septal deformities (p ⫽ 0.003; r ⫽ ⫺0.132).
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Native Anterior Rhinoscopy. Except for type 3 deformity (p ⫽ 0.010;
2 ⫽ 6.549), no significant difference in the incidence of the other
types was detected in four of the five countries (p ⬎ 0.05; Table 2; Fig.
2). The type 3 deformity was observed mainly in Turkey (CRS, 36.8%;
non-CRS, 40.0%) and Italy (CRS, 30.0%; non-CRS, 26.0%).
Anterior Rhinoscopy after Decongestion. A significant difference was
seen in the incidence of type 3 (p ⫽ 0.008; 2 ⫽ 7.003) and type 4
deformities (p ⫽ 0.042; 2 ⫽ 4.144; Table 2; Fig. 2). Type 3 deformity
was observed mainly in groups from Turkey (CRS, 33.3%; non-CRS,
33.3%), Italy (CRS, 30.0%; non-CRS, 26.0%), and Romania (CRS,
27.9%). Type 4 deformity was most frequently detected in the groups
from Russia (CRS, 29.3%; non-CRS, 34.1%).
Fiber Endoscopy. Type 3 deformities were observed most frequently
in Turkey (CRS, 29.8%; non-CRS, 28.8%) and Italy (CRS, 28.0%; nonCRS, 26.0%; Table 2; Fig. 2).
The appearance of the septal deformities, as observed by using
native anterior rhinoscopy, anterior rhinoscopy after the decongestion, or by fiber endoscopy, were slightly different in both the CRS
and the non-CRS groups. For instance, the septal deformity codes
were changed from type 1 to Passali deformity in 11 (2.17%) of the
subjects, from type 2 to Passali deformity in 9 (1.78%) of the subjects,
from type 3 to Passali deformity in 11 (2.17%) of the subjects, from
type 5 to Passali deformity in 8 (1.58%) of the subjects, from type 6 to
Passali deformity in 1 (0.19%) subject, and from type 1 to type 4 in 1
(0.19) subject.
These results indicate that in ⬎8.0% of the cases, the identification
of the septal deformity changed drastically because more posterior
deformities remained hidden for the naked eye even after decongestion and was discovered only by the endoscopic examination.
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DISCUSSION

When considering septal deformities, one should realize that not all
of the types can be easily recognized during a native anterior rhinoscopy. Some of them, particularly those located more posteriorly, can
be discovered and recognized only after decongestion of the nasal
mucosa, or sometimes even only by means of endoscopy of the nose
with local superficial anesthesia. This phenomenon particularly concerns to type 5 deformities, but type 3 deformities can also sometimes
be hidden behind the more anterior deformities. The results of this
study suggest that the appearance of ⬃8% of this type of septal
deformities viewed using native anterior rhinoscopy drastically
changed after decongestion and on endoscopic examination of the
nose.
Septal deviations may be detected in newborns. It was reported as
related to (1) pyramid deformation with septum dislocation and
columella deviation and (2) deviation and subluxation of the septum.
Pyramid deformations may be related to delivery (labor) trauma and
for septal deviations, a developmental defect may be postulated.22
Gray23 also reported that septal deformities may be related to (1)
anterior cartilage deformity of the quadrilateral septal cartilage,
caused by direct trauma or pressure at any age, and (2) combined
septal deformity involving all of the septal components, caused by
compression across the maxilla from pressures occurring during
pregnancy or parturition.23 Aslan et al.24 suggested that skeletal and
soft tissue inferior turbinate hypertrophy seemed to be compensatory
and evolves with age rather than being congenital. They also reported
that skeletal enlargement is prominent in anterior, middle, and posterior thirds of a hypertrophied inferior turbinate in patients with
septal deviation in adults but not in the pediatric group.
Regarding the incidence of particular types of septal deformities in
CRS and non-CRS patients in various countries, there was a significant correlation between the type of septal deformity and the presence of CRS. The CRS groups were associated with types 1, 2, and 3,
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CRS
n (%)

Non-CRS
n (%)

Croatia

8 (16.0)
6 (12.0)
4 (8.0)
8 (16.0)
15 (30.0)
13 (26.0)
0 (0.0)
0 (0.0)
12 (24.0)
12 (24.0)
6 (12.0)
4 (8.0)
5 (10.0)
7 (14.0)
50 (100.0)
50 (100.0)
p§ ⫽ 0.773; 2 ⫽ 2.526

8 (16.0)
5 (10.0)
4 (8.0)
8 (16.0)
14 (28.0)
13 (26.0)
0 (0.0)
0 (0.0)
12 (24.0)
11 (22.0)
6 (12.0)
4 (8.0)
6 (12.0)
9 (18.0)
50 (100.0)
50 (100.0)
p§ ⫽ 0.678; 2 ⫽ 3.145

5 (8,2)
2 (5.4)
3 (4.9)
6 (16.2)
17 (27.9)
6 (16.2)
0 (0.0)
2 (3.3)
13 (21.3)
7 (18.9)
4 (6.6)
3 (8.1)
17 (27.9)
13 (35.1)
61 (100.0)
37 (100.0)
p§ ⫽ 0.638; 2 ⫽ 0.222
4 (6.6)
0 (0.0)
3 (4.9)
4 (10.8)
15 (24.6)
4 (10.8)
2 (3.3)
1 (2.7)
11 (18.0)
3 (8.1)
4 (6.6)
2 (5.4)
22 (36.1)
23 (62.2)
61 (100.0)
37 (100.0)
p§ ⫽ 0.035; 2 ⫽ 4.423

Non-CRS
n (%)

Italy

8 (16.0)
6 (12.0)
4 (8.0)
8 (16.0)
15 (30.0)
13 (26.0)
0 (0.0)
0 (0.0)
12 (24.0)
12 (24.0)
6 (12.0)
4 (8.0)
5 (10.0)
7 (14.0)
50 (100.0)
50 (100.0)
p§ ⫽ 0.773; 2 ⫽ 2.526

CRS
n (%)

5 (8,2)
2 (5.4)
5 (8,2)
7 (18.9)
16 (26.2)
7 (18.9)
1 (1.6)
0 (0.0)
14 (23.0)
8 (21.6)
4 (6.6)
3 (8.1)
16 (26.2)
10 (27.0)
61 (100.0)
37 (100.0)
p§ ⫽ 0.970; 2 ⫽ 0.001

Non-CRS
n (%)

Romania

CRS
n (%)

8 (13.8)
8 (13.8)
11 (19.0)
17 (29.3)
9 (15.5)
5 (8.6)
0 (0.0)
58 (100.0)
p§ ⫽ 0.001; 2

1 (2.4)
7 (17.1)
2 (4.9)
12 (29.3)
3 (7.3)
3 (7.3)
13 (31.7)
41 (100.0)
⫽ 11.849

1 (2.4)
8 (19.5)
3 (7.3)
14 (34.1)
3 (7.3)
3 (7.3)
9 (22.2)
41 (100.0)
⫽ 7.035

8 (13.8)
8 (13.8)
11 (19.0)
17 (29.3)
10 (17.2)
4 (6.9)
0 (0.0)
58 (100.0)
p§ ⫽ 0.008; 2

Non-CRS
n (%)

Russia

2 (4.9)
19 (46.3)
4 (9.8)
5 (12.2)
3 (7.3)
3 (7.3)
5 (12.2)
41 (100.0)
⫽ 0.002

CRS
n (%)
8 (13.8)
8 (13.8)
11 (19.0)
17 (29.3)
10 (17.2)
4 (6.9)
0 (0.0)
58 (100.0)
p§ ⫽ 0.961; 2

*The p value shows the results of the 2⫺test.
#The p value shows the results for a total of five countries (all of Croatia, Romania, Italy, Russia, and Turkey).
§The p value shows the results for each of the countries separately (each of Croatia, Romania, Italy, Russia, and Turkey).
CRS ⫽ chronic rhinosinusitis.

Native anterior rhinoscopy
1
1 (1.6)
0 (0.0)
2
2 (3.2)
1 (2.8)
3
15 (23.8)
1 (2.8)
4
4 (6.3)
0 (0.0)
5
25 (39.7)
15 (41.7)
6
1 (1.6)
1 (2.8)
7 (Passali deformity)
15 (23.8)
18 (50.0)
Total
63 (100.0)
36 (100.0)
p§*
p§ ⫽ 0.001; 2 ⫽ 11.158
After decongestion
1
1 (1.5)
0 (0.0)
2
2 (3.1)
1 (2.8)
3
14 (21.5)
1 (2.8)
4
4 (6.2)
0 (0.0)
5
24 (36.9)
15 (41.7)
6
1 (1.5)
1 (2.8)
7 (Passali deformity)
19 (29.2)
18 (50.0)
Total
63 (100.0)
36 (100.0)
p§*
p§ ⫽ 0.004; 2 ⫽ 8.146
Fiber endoscopy
1
1 (1.5)
0 (0.0)
2
2 (3.1)
1 (2.8)
3
14 (21.5)
1 (2.8)
4
4 (6.2)
0 (0.0)
5
24 (36.9)
15 (41.7)
6
1 (1.5)
1 (2.8)
7 (Passali deformity)
19 (29.2)
18 (50.0)
Total
65 (100.0)
36 (100.0)
p§*
p§ ⫽ 0.004; 2 ⫽ 8.146

Type of Septal Deformity

Table 2 Septal deformity types in five countries
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CRS
n (%)

Non-CRS
n (%)

Turkey

1 (1.8)
2 (4.0)
5 (8.8)
6 (12.0)
17 (29.8)
14 (28.0)
3 (5.3)
3 (6.0)
9 (15.8)
5 (10.0)
2 (3.5)
3 (6.0)
20 (35.1)
17 (34.0)
57 (100.0)
50 (100.0)
p§ ⫽ 0.689; 2 ⫽ 0.161

5 (8.8)
5 (10.0)
18 (31.6)
18 (31.6)
16 (33.3)
16 (33.3)
3 (5.3)
3 (6.0)
9 (15.8)
5 (10.0)
2 (3.5)
3 (6.0)
12 (21.1)
9 (18.0)
57 (100.0)
50 (100.0)
p§ ⫽ 0.636; 2 ⫽ 0.224

7 (12.3)
5 (10.0)
12 (21.1)
12 (24.0)
21 (36.8)
20 (40.0)
0 (0.0)
2 (4.0)
9 (15.8)
5 (10.0)
2 (3.5)
3 (6.0)
6 (10.5)
3 (6.0)
57 (100.0)
50 (100.0)
p§ ⫽ 0.616; 2 ⫽ 0.252
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P#⫽0.260; 2⫽1.271
P#⫽1.000; 2⫽0.000
P#⫽0.022; 2⫽5.240
P#⫽0.111; 2⫽2.541
P#⫽0.871; 2⫽0.026
P#⫽0.604; 2⫽0.269
P#⫽0.561; 2⫽0.338

P#⫽0.524; 2⫽0.407
P#⫽0.516; 2⫽0.421
p⬍⫽0.008; 2⫽7.003
P#⫽0.042,2⫽4.144
p‡⫽0.755; 2⫽0.097
P#⫽0.690; 2⫽0.159
P#⫽0.506; 2⫽0.442

p# ⫽ 0.677; 2 ⫽ 0.173
P#⫽0.945; 2⫽0.005
P#⫽0.010; 2⫽6.549
P#⫽0.065; 2⫽3.414
P#⫽0.804; 2⫽0.062
P#⫽0.690; 2⫽0.159
P#⫽0.988; 2⫽0.000

p Value*#
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Figure 2. The distribution of the types of septal deformity (Mladina classification) for all five of the countries, as observed by native anterior rhinoscopy, after
decongestion and by fiberendoscopy. SD, septal deformity; CRS, chronic rhinosinusitis.
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CRS
n (%)

Non-CRS
n (%)

30 (49.2)
20 (54.1)
24 (39.3)
12 (32.4)
7 (11.5)
5 (13.5)
61 (100.0)
37 (100.0)
p§ ⫽ 0.767; 2 ⫽ 0.088
p§ ⫽ 0.528; 2 ⫽ 0.398

29 (47.5)
20 (54.1)
24 (39.3)
11 (29.7)
8 (13.1)
6 (16.2)
61 (100.0)
37 (100.0)
p§ ⫽ 0.673; 2 ⫽ 0.179
p§ ⫽ 0.379; 2⫽ 0.773

28 (45.9)
15 (40.5)
21 (34.4)
8 (21.6)
12 (19.7)
14 (37.8)
61 (100.0)
37 (100.0)
p§ ⫽ 0.048; 2 ⫽ 3.899
p§ ⫽ 0.515; 2 ⫽ 0.424

21 (33.3)
10 (27.8)
31 (49.2)
19 (52.8)
11 (17.5)
7 (19.4)
63 (100.0)
36 (100.0)
p§⫽ 0.806; 2 ⫽ 0.061
p§ ⫽ 0.600; 2 ⫽ 0.274

22 (33.8)
10 (27.8)
30 (46.2)
20 (55.6)
13 (20.0)
6 (16.7)
65 (100.0)
36 (100.0)
p§⫽ 0.681; 2 ⫽ 0.169
p§ ⫽ 0.422; 2 ⫽ 0.644

22 (33.8)
9 (25.0)
30 (46.2)
21 (58.3)
13 (20.0)
6 (16.7)
65 (100.0)
36 (100.0)
p§ ⫽ 0.681; 2 ⫽ 0.169
p§ ⫽ 0.265; 2⫽ 1.245

Non-CRS
n (%)

Romania
Non-CRS
n (%)

18 (36.0)
37 (74.0)
28 (56.0)
13 (26.0)
4 (8.0)
0 (0.0)
50 (100.0)
50 (100.0)
p§⫽ 0.042; 2 ⫽ 4.125
p§ ⫽ 0.001; 2 ⫽ 0.11.905

18 (36.0)
37 (74.0)
28 (56.0)
13 (26.0)
4 (8.0)
0 (0.0)
50 (100.0)
50 (100.0)
p§ ⫽ 0.042; 2 ⫽ 4.125
p§ ⫽ 0.001; 2 ⫽ 0.11.905

CRS
n (%)

Italy

18 (36.0)
37 (74.0)
28 (56.0)
13 (26.0)
4 (8.0)
0 (0.0)
50 (100.0)
50 (100.0)
p§ ⫽ 0.042; 2 ⫽ 4.125
p§ ⫽ 0.001; 2 ⫽ 0.11.905

20 (34.5)
10 (24.4)
21 (36.2)
10 (24.4)
17 (29.3)
21 (51.2)
58 (100.0)
41 (100.0)
p§ ⫽ 0.027; 2 ⫽ 4.875
p§ ⫽ 0.929; 2 ⫽ 0.008

23 (40.4)
18 (36.0)
21 (36.8)
24 (48.0)
13 (22.8)
8 (16.0)
57 (100.0)
50 (100.0)
p§ ⫽ 0.374; 2 ⫽ 0.790
p§ ⫽ 0.382; 2 ⫽ 0.764

p# ⫽ 0.001; 2 ⫽ 17.901
P# ⫽ 0.132; 2 ⫽ 7.073
P# ⫽ 0.615; 2 ⫽ 0.252

P# ⫽ 0.004; 2 ⫽ 15.196
P# ⫽ 0.298; 2 ⫽ 4.895
P# ⫽ 0.097; 2 ⫽ 2.757
26 (45.6)
18 (36.0)
25 (43.9)
25 (50.0)
6 (10.5)
7 (14.0)
57 (100.0)
50 (100.0)
p§ ⫽ 0.584; 2 ⫽ 0.301
p§ ⫽ 0.377; 2 ⫽ 0.779

Non-CRS
n (%)

20 (34.5)
11 (26.8)
21 (36.2)
10 (24.4)
17 (29.3)
20 (48.8)
58 (100.0)
41 (100.0)
p§ ⫽ 0.049; 2 ⫽ 3.890
p§ ⫽ 0.788; 2 ⫽ 0.072

CRS
n (%)

p Value*#

p# ⫽ 0.008; 2 ⫽ 13.679
P# ⫽ 0.262; 2 ⫽ 5.251
P# ⫽ 0.879; 2 ⫽ 0.023

Non-CRS
n (%)

Turkey

27 (47.4)
18 (36.0)
26 (45.6)
28 (56.0)
4 (7.0)
4 (8.0)
57 (100.0)
50 (100.0)
p§ ⫽ 0.848; 2 ⫽ 0.037
p§ ⫽ 0.239; 2 ⫽ 1.386

CRS
n (%)

Russia

20 (34.5)
19 (46.3)
21 (36.2)
12 (29.3)
17 (29.3)
10 (24.4)
58 (100.0)
41 (100.0)
p§ ⫽ 0.588; 2 ⫽ 0.293
p§ ⫽ 0.291; 2 ⫽ 1.113

*The p value shows the results of the 2-test.
#The p value shows the results for a total of five countries (all of Croatia, Romania, Italy, Russia, and Turkey).
§The p value shows the results for each of the countries separately (each of Croatia, Romania, Italy, Russia, and Turkey).

Native anterior rhinoscopy
Unilateral
R
L
Bilateral
Total
pUnilateral-Bilateral*†
pRight-Left*†
After decongestion
Unilateral
R
L
Bilateral
Total
pUnilateral-Bilateral*†
pRight-Left*†
Fiber endoscopy
Unilateral
R
L
Bilateral
Total
pUnilateral-Bilateral*†
pRight-Left*†

CRS
n (%)

Croatia

Table 3 Laterality of the septal deformities
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whereas the non-CRS groups were associated with the horizontal
deformities, types 5 and 6, and with the Passali deformity (type 7).
This finding suggests the importance of vertical deformities, which
include types 1, 2, and 3, i.e., exactly the types that, as pointed out
before, have been proven by Mladina to present histological changes
in the mucosa of the middle turbinate.14,15 It is surprising that type 4
deformities have not been frequently recognized in CRS patients in
the present study (except by our Russian colleagues) because type 4
consists of both types 2 and 3, both of which are considered “guilty“
in the development of CRS. The reason could be that type 4 deformities are otherwise not very frequent25,26 and also the fact that in some
cases of type 4 deformities, type 3 deformities are not as prominent
and thus remain undetected because the attention of the examiner is
usually focused on the more evident, anteriorly positioned deformity,
such as a type 2 deformity.
Mladina et al.25 investigated the incidence and characteristics of
nasal septum deformities in ear, nose, and throat (ENT) patients in
various geographic regions in the world. Anterior rhinoscopy without
nasal decongestion was performed in 17 ENT centers in 14 countries.
The septal deformities were classified according to Mladina classification, as in the present study. A total of 2589 adult ENT patients
(1500 male and 1089 female subjects) were examined. Septal deformities were found in 89.2% of the subjects. Left-sided deformities were
slightly more prevalent than right-sided ones (51.6 and 48.4%, respectively). In the present study, right-sided deformities prevailed mainly
in Italy and in the non-CRS group (74.0%), whereas left-sided deformities prevailed in the CRS group (56.0%) of this country. The most
frequent type of deformity observed in that study was type 3 (20.4%),
as was also found in this study. In the study by Mladina et al.25 a
straight septum was found in 15.4% of the female subjects and 7.5%
of male subjects. There were no statistically significant differences in
the incidence of particular septal deformities among the geographic
regions involved.
In this study, a close relationship between the types of septal
deformities and CRS was detected. Unilateral deformities were observed more often than bilateral ones. The most common types of
deformities observed by anterior rhinoscopy in both the CRS and the
non-CRS groups from four of the countries participating in our study
(Croatia, Romania, Italy, and Turkey) were the Passali type and types
3 and 5 (29.7, 20.6m and 20.0%, respectively). However, type 4 deformities prevailed in the Russian patients.
However, one should not forget that type 4 deformities consist of a
type 2 deformity on one side and a type 3 deformity on the opposite
side of the septum, which means that the examiners could be focused
on the more anteriorly located deformity and overlook the posterior
one, which is, in fact, hidden. Nevertheless, we should not focus on
endoscopic sinus surgery (ESS) as the primary treatment for CRS
patients. ESS serves to remove the consequence of chronic inflammation, be it edematous mucosa of the ethmoid, sphenoid or frontal
sinus, or a mucocele of the maxillary sinus. ESS should also create
new morphological circumstances that will prevent the relapse of the
disease. However, one should not overlook the nasal septum. The
convexity of a type 3 deformity (also called a C-shaped or reverse
C–shaped septum) makes the region near the ostiomeatal complex
more or less narrow, which means that the laminar, parabolic, physiological airstream is remarkably accelerated because of physical and
aerodynamic rules. A high-speed airstream erodes the soft, delicate
respiratory epithelium and prevents the normal movements of the
cilia. After that occurs, the onset of inflammation is likely.
Rao9 reported that posterior deformities were more closely related
to ostiomeatal disease than were anterior deformities, which at the
very first sight appears to be the opposite of what we found in this
study. The reason for this apparent discrepancy could be that Rao did
not use Mladina classification, whereas we did. One should take into
consideration that Mladina type 3 deformity, which was shown to be
one of the most frequent types of deformity in CRS patients, is one of
the posterior deformities. The same applies to the type 5 and Passali
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(type 7) deformities. They were seen in all groups most frequently in
all of the countries involved in this study except Russia. Type 5
deformities definitively play an important role in the development of
CRS because they can obstruct the normal passage of the airstream.
The inspired airstream has a parabolic shape in the nose and just
before exiting the nasal cavity, it clashes with the most posterior part
of a type 5 deformity (septal spur). This occurrence results in the
development of turbulence and initiates the typical cascade, as follows: turbulence causes the respiratory mucosa to metaplastically
change into squamous cell epithelium; squamous cell epithelium can
not perform mucociliary transport; the lack of mucociliary transport
in the nose leads directly to stasis of the mucus and other secretions
and the final result is inflammation.
A type 6 deformity is a different issue. Because this type of deformity is located very anteriorly, the parabolic airstream passing
through the nasal cavity generally does not collide with it.
This study showed that types 3 and 5 and the Passali nasal septal
deformity (type 7) were the most frequent deformities among CRS
patients in the countries involved in the study.

O
C

CONCLUSION

The results of our study showed that the distribution of all types of
septal deformities according to Mladina classification was almost
equal in the five different countries participating in this project. This
study indicated that types 3 and 5 and the Passali nasal septal deformity (type 7) were the most frequent deformities among CRS patients
in the countries involved in the study. Because the Passali deformity
is a combination of one of the horizontal (type 5 or 6) and one of the
vertical deformities (type 2 or 3), it is the most important deformity
and the most difficult deformity to surgically treat.
We conclude that in planning the surgical treatment of CRS patients, our attention should not be focused exclusively on solving the
last part of the chronic inflammation cascade, i.e., the chronic mucosal
changes within the paranasal sinuses, but should be focused on the
first part of the cascade, i.e., the beginning of the CRS process that is
caused by the septal deformity.
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Mladina R, Skitarelić N, Vuković K, et al. Unilateral cleft/lip palate
children: The incidence of type 6 septal deformities in their parents.
J Craniomaxillofac Surg 36:335–340, 2008.
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