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SUMMARY

A total of 687 school children, aged 6-15 years, were examined for nasal septal deviations with
anterior rhinoscopy and maxillary sinus radiography. Septum deviations were divided into
four different categories and the final evaluation included the clinically significant deviation,
based on purely morphological findings. Columella deviation was an exceptional condition in
0.7% of children, septum spurs were found in 3.8%, bending of the quadrilateral cartilage was
present in 13.4%, and premaxillary luxation in 28.7%. A clinical diagnosis of septum deviation
was made in 9.5% of children. The occipitomental projection of the maxillary sinus X-ray was
a good diagnostic tool in evaluating the clinical significance of septum deviation.
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INTRODUCTION

Approximately 80% of humans have some kind of nasal septal
deformity (McKenzie, 1880). Gray (1978) investigated 2,112
adult skulls and only 21% of the septa appeared to be straight.
The incidence of nasal deformities in newborn infants has been
reported to vary from 1.45% to 6.3% (Jeppesen and Winfeld
1972; Alpini et al., 1986; Kent et al., 1988; Sorri et al., 1990).
Gray (1983) and Sorri et al. (1990) have stated that a neonatal
mid-septal deformity will not straighten spontaneously, while
caudal deviations have a high spontaneous healing rate. Gray et
al. (1982) have also argued that most deformities will become
worse with subsequent growth of the nose. Contrary to several
studies on the prevalence of newborn septal deviations, there
are only few reports concerning the occurrence of septal de-
formities in older children.

In comprehensive American surveys of school-aged children,
Eagles et al. (1963) found septal deviation in 1.2% of children
aged 5-14 years, and Roberts and Federico (1972) described sep-
tal deviation in 2.6% of children aged 6-11 years. Van
Cauwenberge and Derycke (1983) reported that nasal septal
deformity was present in 12.4% of children aged 2.5-6 years.
However, these studies do not give much information about the
incidence of septal deviations during childhood.

The purpose of the present population study was purely to
study the occurrence of minor and also more conspicuous (i.e.,
clinically significant) septal deviations in three age groups of
school-aged (6-15 years) children, and this by means of anterior
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rhinoscopy and maxillary sinus radiography, interpreted and
graded by an ENT-specialist.

MATERIAL AND METHODS

The source population in the elementary schools of a town of
20,000 inhabitants in southwestern Finland consisted of 2,381
pupils, of whom 692 were eligible for the study and fulfilling the
criteria of school grades (I, IV and VIII) and residence. The only
drop-outs were five children who did not want to participate in
the study. The final sample size consisted of 687 pupils and the
rate of participation was 99.3%. The present study is part of a
comprehensive epidemiological study of school-aged children
carried out between August 1983 and January 1985.

The mean age of the whole study population was 10.5+3.0 years.
In the first grade the mean age was 7.0+0.3 years (range: 6-9
years), in the fourth grade 10.2+0.4 years (range: 10-12 years),
and in the eighth grade 13.8+0.4 years (range: 13-15 years; cf.
Table 1). Although there was some variation in the age of the
children, over 90% in each grade represented the same age
group and were born in the same year: 233 (96.3%) children in
the first grade were born in 1976, 175 (95.1%) in the fourth grade
in 1973, and 244 (93.5%) in the eighth grade in 1970. Thus, each
school grade is highly representative of the age group concern-
ed.

A comprehensive and thorough ENT examination was per-
formed for every child by one of the investigators (JH). Septal
deviations of the nose were divided into four classes. The
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Table 1. The percentages of septum pathologies in different age groups according to sex. Statistical significances are given for sex differences in each

grade and in the entire study group.

grade I (n=242)
mean 7 years

grade IV (n=184)
mean 10.2 years

grade VIII (n=261)
mean 13.8 years

total (n=687)
mean 10.5 years

septum deviations boys girls total p boys girls total p boys girls total p boys girls total p
caudal deviation 08 0.0 04 00 10 05 IR0 Iy 0400 090G« 07067
septal crest e85 2.5 (350 00 2 0L 70 68 69 095 31 44 38 037
curved septal cartilage

deviation 19.0 22,6 207 050 195 158 175 052 7.0 14 38 0.02 149 121 134 029
premaxillary luxation 341 287 315 036 386 188 27.7 0.003 29.8 245 268 033 33.7 242 287 0.006
clinical diagnosis of

septum deviation 63 17 41 011 60 30 43 04 228 143 180 0.10 121 72 95 0.04

classification was exclusively clinical, and made by the authors.
Anterior cartilage deviation was classified as caudal deviation
caused by vertical septal fracture. A kinking or spur deformity at
the vomer-ethmoid junction in the posterior part of the nasal
cavity was considered septal crest. “C-" or “S”-shaped bending
of the quadrilateral cartilage was considered curved septal
cartilage deviation. The septum bowed into one nasal cavity or
there was a double buckling with an “S”-shaped deformity
affecting both sides of the septum. The deviation was localized
in area IT according to Cottle. Dislocation of the cartilage to one
or other side of the maxillary spine or the premaxilla was called
premaxillary luxation. In evaluating separate septum pathology
also minor deviations were taken into account. A clinical diag-
nosis of septum deviation was made by the authors according to
those findings that were definitely conspicuous and were
regarded possibly as clinically significant without any infor-
mation about nasal symptoms and prior to functional tests.
Radiographic and ultrasound examinations of the paranasal
sinuses were carried out in 663 and 687 children, respectively.
Septum pathology was evaluated from 661 occipitomental
pictures of the maxillary sinuses.

The statistical analysis was performed using ordinary Pearson’s
Chi-square or Fisher’s exact tests.

RESULTS

Conspicuous external deformity of the nasal pyramid was pre-
sent in three boys. One boy in the fourth grade had a flattened
and wide nasal vault associated with toe anomaly. One boy in
the eighth grade was found to have bony pyramid and septal
deviations, and one girl in the same grade had nasal hump for-
mation. The nose of a 15-year-old boy had been operated
because of deviations of the osseous pyramid and of the septum
related to a treated palatal cleft.

Of 687 school children studied, 392 (57.1%) were not found to
have any noticeable septum deviation. The percentage of child-
ren with no visible septal deviation increased with age: 50.4%,
57.6%, and 62.8% in grades I, IV, and VIII, respectively. The
difference was statistically significant (p=0.005) between the
first and the eighth grade, and it was mainly due to the differ-
ence in the occurrence of curved septal cartilage deviation. In
calculating the numbers of school children with either one, two,
three or four of a total of four types of septal deviations, the

following distributions could be obtained: 39.0%, 3.8%, 0%, and
0%, respectively.

Caudal deviation was by far the most exceptional finding in the
present material (Table 1). It was found in five children only, of
whom three were in the oldest age group. The septal crest was
most frequently present in children of the oldest age group
(p=0.02; grade I versus grade VIII), and as the only finding in
3.4%. A gently-curved "C-" or "S"-shaped deviation of the septal
cartilage was very usual in younger children. The occurrences
were 20.7%, 17.5%, and 3.8% in the first, fourth, and eighth
grade, respectively (p <0.0001; grades I or IV versus grade VIII).
In the fourth and eighth grades it occurred more frequently in
boys. As the only septal deviation finding it was present in
10.2%. The most common finding in all age groups was pre-
magxillary luxation. It occurred in 28.7% of the entire material,
and as the only finding in 25.0%. There were no statistical differ-
ences between age groups, unlike between sexes (boys versus
girls; p=0.006). The clinical diagnosis of septum deviation was
significantly more common in children of the oldest age group
(n=47) compared to those of grade I (n=10; p=0.0004) or grade
IV (n=8; p=0.003). It was also more often present in boys than
in girls (p=0.04).

Septum deviation was found in 140 (21.2%) of 661 radiographs.
The distribution according to grades I, IV, and VIII was 22.4%,
22.9%, and 18.8%, respectively. Septal crests were found in 46%
in occipitomental projection of the maxillary sinus X-rays,
curved septal cartilage deviation in 41%, and premaxillary luxa-
tion in 44%. However, whew the clinical diagnosis of septum
deviation was made, a radiographically-confirmed septum
deviation could be found in 70%. Radiographically-confirmed
septum deviation was statistically highly significantly (p <0.001)
associated with curved septal cartilage deviation, septal crest
and premaxillary luxation discovered by inspection, and the
clinical diagnosis of septum deviation, whereas no association
could be found with radiographic or ultrasonographic patho-
logical changes of the maxillary sinuses.

DISCUSSION

In the present work, we only examined the prevalence of differ-
ent septal deviations, and not the aetiology of septum deform-
ities nor the function of the nose.

In clinical practice, the discovery of septal deviation is to some
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extent individual and is at least partly based on the clinician’s
subjective determination of what kind of deviation is significant
Or non-significant. In the present work, one of four types of sep-
tal deviations was present when a septal deformity, significant
Or not, could be found in normal routine examination of the
nose. The deviation was defined as marked when the authors
Were of the opinion that the finding had some clinical signif-
icance and a clinical diagnosis of septum deviation was made.
The severity of symptoms of septum deviation, particularly
nasal stuffiness experienced by patients in addition to rhino-
Mmanometric examinations, contribute decisively to making the
diagnosis of septum deviation and to judging the need of nasal
surgery, However, the present study was purely morphological
and the aetiology of septal deviations, nasal history or function-
al tests were not examined. Thus, the clinical diagnosis of septum
deviation was only based on the clinical examination of the nose.
lndividual, minor septal deviations were found most frequently
in children of the first grade and in boys of the fourth grade.
However, clinical diagnosis of septum deviation was statistically
significantly more common in children of the eighth grade as
COmpared to the others. There are several reasons for this differ-
ence: (1) the nasal septum undergoes changes during child-
hood, due to growth (Takahashi, 1988; Blaugrund 1989); (2)
nasal trauma is more common in older children; and (3) the
eXamination of the nose is easier in older children. A clinically
significant septum deviation was found in 4% of children in the
first and fourth grades, and in 18% of children in the eighth
grade. The results concerning clinical diagnosis of septum
deviation were in agreement with those of earlier works on
school-aged children (Eagles et al., 1963; Roberts and Federico,
1972; Roberts and Ahuja, 1975). Blaugrund (1989) reports in his
Ieview article that septal deformity occurs in over 20% of the
population and that it is more frequent in adults than in
children,

Premaxillary luxation and clinical diagnosis of septum deviation
were found more frequently in boys than in girls. Perhaps the
0.111}’ reason is that boys are more prone to nasal trauma than
girls. The occurrence of individual septal deviations varied from

0.7% of caudal deviation to 28.7% of premaxillary luxation but,
unfortunately, as far as the authors know, there are no previous
studies on this topic among school children. It is also obvious
that the comparison with other studies is not so unambiguous
owing to possibly different classifications of septal deviations.
The present study also suggests that it is possible to discover a
great part of clinically significant septal deviations from the occi-
pitomental projection of the maxillary sinus X-ray.

REFERENCES

1. Alpini D, Corti A, Brusa E, Bini A (1986) Septal deviation in new-
born infants. Int J Pediatr Otorhinolaryngol 11: 103-107.

2. Blaugrund SM (1989) The nasal septum and concha bullosa.
Otolaryngol Clin N Amer 22: 291-306.

3. Eagles EL, Wishik SM, Doerfler LG, Melnick W, Levine HS (1963)
Hearing Sensitivity and Related Factors in Children. University of
Pittsburgh, Graduate School of Public Health, Pittsburgh.

4. Gray LP (1978) Deviated nasal septum. Incidence and etiology.
Ann Otol Rhinol Laryngol Suppl 50: 1-20.

5. Gray LP, Dillon Pl, Brogan WF (1982) The development of the
septal and dental deformity from birth. Angle Orthod 52: 266-278.

6. Gray LP (1983) The development and significance of septal and
dental deformity from birth to eight years. Int J Pediatr Otorhin-
laryngol 6: 265-277.

7. Jeppesen F, Winfeld I (1972). Dislocation of the nasal septal carti-
lage in the newborn. Acta Obstetr Gynecol Scand 51: 5-15.

8. Kent SE, Reid AP, Brain DJ (1988) Neonatal septal deviations. J
Roy Soc Med 81: 32-35.

9. McKenzie M (1880-1884) Manual of Diseases of the Nose and
Throat. Churchill, London.

10. Roberts J, Federico JV (1972) Hearing sensitivity and related medi-
cal findings among children. Vital Health Stat 11, No. 114.

11. Roberts J, Ahuja EM (1975) Hearing sensitivity and related medical
findings among youths 12-17 years. Vital Health Stat 11, No. 154.

12. Sorri M, Laitakari K, Vainio-Mattila J, Hartikainen-Sorri AL (1990)
Immediate correction of congenital nasal deformities; follow-up of
8 years. Int J Pediatr Otorhinolaryngol 19: 77-83.

13. Takahashi R (1988) The evolution of the nasal septum and the
formation of septal deformity. Rhinology Suppl 6: 1-23.

14. Van Cauwenberge PB, Derycke A (1983) The relationship between
nasal and middle ear pathology. Acta Otorhinolaryngol Belg 37:
830-841.

J. Haapaniemi
Tlveksenkatu 10
SF-20760 Piispanristi
Finland





