ORIGINAL RESEARCH | SPORTS MEDICINE

SURGICAL CORRECTION OF POSTTRAUMATIC NASAL DEFORMITIES IN ADOLESCENT ATHLETES
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Nasal breathing is of great importance for professional athletes because of the peculiarities of carbon dioxide metabolism in the body. Problems with nasal breathing
caused by post-traumatic deformities of the nose can be successfully corrected with the help of rhinoseptoplasty, but the possibility of performing this surgery
on patients under 18 years of age is a discussed matter. This study aimed to analyze the results of the effect functional rhinoseptoplasty has on nasal breathing,
consider rhinoseptoplasty as the preferred method of treatment for adolescents with post-traumatic deformities of the structures of the nose. The study involved
15 professional athletes aged 15-18 years with post-traumatic deformities of the external nose and troubled nasal breathing. Five of them (33.3%) were female, 10
(66.7%) were male; all underwent open rhinoseptoplasty. The NOSE and SCHNOS questionnaires were used to assess the symptoms of nasal obstruction before
and after surgery. Post-surgery, all patients subjectively noted that their nasal breathing improved, which was confirmed by the filled questionnaires. There were
no significant complications registered during the follow-up period. Functional rhinoseptoplasty is a viable surgical option for adolescents under 18 years of age.
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XUPYPIMYECKAA KOPPEKLMA MOCTTPABMATUYECKUX AE®OPMALIMIA HOCOBbIX
CTPYKTYP Y NOAPOCTKOB-CMNOPTCMEHOB
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HocoBoe fapixaHne MmeeT 60SblUyld 3HAYMMOCTb AN NMPOMECCHOHABHBIX CMOPTCMEHOB B CBS3WM C OCOGEHHOCTSIMM MeTabonmama yriekncnoro rasa
B OpraHuame. 3aTpygHeHUsi HOCOBOMO [AblxaHus, 0BYCMOBMEHHbIE MOCTTPaBMaTUYECKUMI AedopMaLmnsaMn HOCa, MOXKHO YCMELHO KOPPEKTMPOBaTb C
MOMOLLbIO PYHOCEMNTOMNACTUKM, OfHAKO BO3MOXHOCTb ee npoBefeHus fo 18 neT Ha cerofHslHWA aeHb obcyxpaeTcs. Llensto nccneposaHust 610
N34T Pe3ynbTaThl BAUSHUS (PYHKUVOHAIBHOW PYHOCENTOMIACTUKA Ha HOCOBOE [bIXaHWe, PAacCMOTPETb BO3MOXHOCTb MPOBEAEHUS] PYHOCENTOMIacTUKM
B Ka4ecTBe MPEeArnovTUTENbHOMO METOAA IeHeHVst MOAPOCTKOB C MOCTTPaBMaTUYECKMM AechopMaLmsMi HOCOBbIX CTPYKTYP. B 1ccnenoBaHum y4acTBoBasio
15 npodeccroHanbHbIX criopTcMeHoB 15—-18 neT ¢ mocTTpaBMaTUYecKMM AehopMaLsMn Hapy»KHOTO HOCa 1 3aTPYAHEHVIeM HOCOBOIO AbIXaHus, U3 HUX 5
nauveHToB (33,3%) — >keHckoro nona, 10 (66,7%) — My>KCKOro nona, NepeHecLUe PUHOCEMTONIACTUKY OTKPbITbIM AOCTYNOM. 115 OLIEHKV CUMMTOMOB Ha3a/lbHOM
0BCTPYKLMM [0 1 NOCe ornepaLyv NCronb3oBav cTaHaapTnanpoBaHHble onpocHnk NOSE 1 SCHNOS. Bee nauyeHTbl, NnepeHecLune XMpypritqeckoe fiedeHie,
CYGbEKTVIBHO OTMEHAIOT YITyHLLIBHE HOCOBOTO AbIXaHVisl, HYTO MOATBEXAA0T PesyslsTaTbl ONPOCHUKOB. 3a nepriof, HabMoAeHNs: HE OTMEHEHO 3HAYUMBIX OCTIOKHEHMIA.
DYHKLMIOHANBHYIO PUHOCEMTOMIACTVIKY MOXHO PacCMaTpuBaTh B KAa4ECTBE METOAA XMPYPrMHECKOrO IeHeHNs y MOAPOCTKOB MagLle 18 net.
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Troubled nasal breathing contributes to the development
of many pathological changes in the upper respiratory tract:
vasomotor rhinitis, sinusitis, dysfunction of the auditory tube,
retraction of the tympanic membrane, etc. [1]. Children and
adolescents that chronically cannot breathe well through
the nose have the respiratory tract diseases accompanied
with disorders of formation of facial structures, which entail
various diseases of the entire dental-jaw system: hypoplasia
of the middle third of the face, malocclusion, retrognathia,
temporomandibular joint dysfunction, xerostomia etc. [2].

With mouth breathing, the level of aerodynamic resistance
is lower and the volume of emitted carbon dioxide is higher
This, in turn, leads to vasoconstriction, more frequent inhales
that bring in more air, with subsequent hyperventilation, which
has a negative effect on the functional parameters of the body.
During physical activity, nasal breathing significantly reduces
hyperventilation [3, 4].

The low sensitivity of chemoreceptors to carbon dioxide
is one of the factors characterizing stamina during prolonged
intense physical activity [5, 6].
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There are many anatomical and functional disorders that can
make nasal breathing inadequate: inferior turbinates enlarged
by vasomotor rhinitis, bullous middle turbinates, adenoid
hypertrophy, etc. However, both for adolescents and adults,
the most common reasons behind impeded nasal breathing
are septal deviation and nasal valve insufficiency [1, 2].

Septoplasty is the well-known method of surgical treatment
of deviations of nasal septum. However, in some cases, the
results of classical septoplasty are unsatisfactory and the patient
that underwent it does not have the ability to breathe through
the nose restored. The protocol of this operation does not imply
access large enough to reach all the nasal structures that were
deformed. Septal deviations in the upper sections require other
types of surgery, same as cicatricial and anatomical nasal valve
stenosis, caudal septal deviations, pronounced post-traumatic
deviations of the entire nasal pyramid with nasal septum
deformations (Figure).

Whether it is possible and feasible to do rhinoseptoplasty on
patients under 18 years of age is a matter of debate. For a long
time, specialists did not consider rhinoseptoplasty an option for
such patients due to the lack of convincing data on changes in
the facial skeleton after surgery and popularity of the opinion that
interventions into nasal structures have negative impact [7].

Initially, children and adolescents under 18 years of age
were also not recommended to undergo septoplasty. However,
in 1980 there were published the first studies the authors of
which reported positive results of septoplasty in children and
absence of post-surgery disturbances of growth of the nasal
structures and the face. After that, the number of such studies
has been growing steadily. Many functional and anthropometric
indicators of facial structures were assessed, which allowed
formulating the basic principles of the nasal structures growth
and development in children and adolescents.

As of today, there are no exact data on the age at which
nasal structures finally complete their formation and dimensional
growth. According to some researchers, cartilage tissue
continues to grow throughout life [9]. However, according to the
data published by many authors who studied anthropometric
characteristics of faces of children and adolescents, there
are certain periods during which nasal structures, both bone
and cartilage, complete their active and rapid growth and
acquire the size and morphological outlook of an "adult" nose.
According to the review, the so-called peak periods of growth
occur at 13 = 1 years in girls and 14 + 1 years in boys [10].

To date, septoplasty has been proven safe for children
from 6 years of age. As for rhinoseptoplasty, the respective
research is in progress. The available data shows that surgical
interventions associated with rhinoplasty do not lead to further
changes in the facial skeleton, which allows considering
rhinoplasty a surgery option for adolescents [8-10].

There has been published studies that describe large
samples of patients under 18 years of age who underwent
rhinoseptoplasty. One of them, published in 2011, covered
cases of 202 patients (124 (61.4%) male and 78 (38.6%) female)
aged 4-16 years (median age — 11 years) who underwent
rhinoplasty and/or septoplasty between 1994 and 2010.
Septoplasty was done in 157 (77.7%) cases, rhinoseptoplasty —
in 23 (11.4%) cases, rhinoplasty — in 22 cases (10.9%).
Complications were observed in 15.3% of patients: the largest
number (14%) was associated with recurring nasal septum
deflection; 4.45% of patients has to have receptoplasty (3.5);
in isolated cases, there were perforation (0.5%) and synechiae
(0.5) registered [11].

Another study described a cohort of 64 patients 4-17
years old who underwent rhinoseptoplasty from 2003 to 2011.
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The researchers assessed anthropometric parameters before,
immediately after and long after the operation, and noted lack
of growth retardation or developmental disorders [12]. In such
works, all authors note the absence of negative effects of
rhinoseptoplasty on the ongoing growth of facial structures and
suggest that girls have their nasal structures fully formed by the
age of 13-14 years, boys — by the age of 15-16 years [13-15].

METHODS

This study included 15 patients aged 15-17 years, with
the average age being 16.07 years. Five of them (33.3%)
were female, 10 (66.7%) were male. All had post-traumatic
deformities of the nasal septum and external nose and troubled
nasal breathing. The participants underwent surgery in the
period from January to October 2021 in the head and neck
pathology surgical department of the Federal Research and
Clinical Center for Children and Adolescents of the Federal
Medical Biological Agency of Russia.

The degree of surgical intervention varied depending on the
concomitant pathologies of the paranasal structures. The type
of rhinoseptoplasty for all patients was open access; inferior
turbinates were wave disintegrated.

Three participants also underwent simultaneous plastic
closure of the nasal septum perforation. Two patients with severe
external nose saddle deformity and perforation of the nasal septum
had rhinoseptoplasty done with costal cartilage autograft.

All operations were performed under general anesthesia by
one surgical team. All patients are professional athletes, 11 of them
practicing contact sports: boxing, judo, Greco-Roman wrestling, etc.

The Nasal Obstruction Symptom Evaluation (NOSE) (Table 1)
scale/questionnaire and the Russian-language adapted
version of the Standardized Cosmesis and Health Nasal
Qutcomes Survey (SCHNOS) (Table 2) were used to assess the
efficacy of surgical treatment. Both scales have high internal
consistency with Cronbach's alpha [16, 17]. The patients filled
out the questionnaires before surgery and one month after it.

The NOSE scale offered to patients contains five main
criteria: "nasal breathing difficulties", "nasal congestion",
"nasal obstruction", "sleep problems", "nasal breathing

Fig. Severe deviation of the nasal septum (intraoperatively)
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Table 1. NOSE scale

Symptom No problem No problem
Nasal congestion 0 1 2 3 4
Nasal breathing difficulties 0 1 2 3 4
Nasal obstruction 0 1 2 3 4
Sleep problems 0 1 2 3 4
Nasall breathing insufficiency/inadequacy during 0 1 5 3 4
exercise

insufficiency during exercise." The severity of manifestation
corresponds to the number of points: O points — no problem,
1 point — a minor problem, 2 points — a moderate problem,
3 points — a significant problem, 4 points — a very pronounced
problem. Each patient assessed the criteria suggested in
points from 0 to 4 before and one month after the operation.
The score was calculated as the sum of the points multiplied
by 5. The SCHNOS scale follows the same principle: it relies
on the Likert scale, however, it enables assessment of not only
functional but also aesthetic criteria. For this purpose, the scale
has two parts, items 1 through 4 for the functional criteria,
5 through 10 for aesthetic.

We used SPSS Statistics 23.0 software package (IBM; USA)
with nonparametric methods to process the data statistically. The
level of 0.05 was used as the critical level of reliability of the null
statistical hypothesis of the absence of differences and influences.

DISCUSSION

All patients who underwent surgical treatment subjectively
noted a significant improvement in nasal breathing.

The significance shown by the statistical analysis of the
NOSE points given before and after the operation was 0.002,
which, at p < 0.05, confims that the number of points decreased
and, accordingly, the quality of nasal breathing improved.
The median before and after treatment was 50.00 and 5.00,
respectively. The mean for the sample before treatment was
53.3, after treatment it was 8.3.

Statistical analysis of the SCHNOS scale data yielded the
significance of 0.001, which, at p < 0.05, also confirms the

Table 2. SCHNOS scale

decrease in the number of points. The median before and after
surgical treatment was 70.0 and 5.0, respectively, mean —
61.0 and 6.6.

Thus, according to the analyzed data obtained with the
help of NOSE and SCHNOS questionnaires, one month after
the treatment the number of points decreases significantly,
which indicates an improvement in nasal breathing.

Postoperative complications occurred in three cases out
of 15 (20%); they were synechia of the nasal cavity; episode
of nosebleeds in the early postoperative period; recurrence of
vasomotor rhinitis. All complications were promptly arrested,
no further relapse was observed.

CONCLUSIONS

During physical exercising of moderate and high intensity, nasal
breathing allows achieving better functional results, which is
especially important for professional athletes. For adolescents,
rhinoseptoplasty may be the surgery of choice when there
are specific deformities: nasal septum deflection in the upper
sections, pronounced deviation in the caudal section,
saddle nose deformity with insufficient nasal tissues,
columella retraction; deformities of the nasal septum in
combination with massive perforations; pronounced C-shaped
post-traumatic deflection of the nasal pyramid with collapse of
the nasal valves. According to the data published by foreign
researchers and our own observations, rinoseptoplasty in
female adolescents over 13 years old and male adolescents
over 15 years old does not affect the further growth of facial
structures.

Symptom No problem No problem
Troubled or fully obstructed nasal breathing 0 1 2 3 4 5
©
c
-% Nasal breathing during exercise 0 1 2 3 4 5
c
Z Nasal congestion 0 1 2 3 4 5
Nasal breathing during sleep 0 1 2 3 4 5
Impaired mood and self-esteem because of the nose 0 1 2 3 4 5
©
E Nose tip shape 0 1 2 3 4 5
E Straightness of the nose 0 1 2 3 4 5
E Profile nose shape 0 1 2 3 4 5
g('g Nose-and-face overall harmony 0 1 2 3 4 5
General symmetry of the nose 0 1 2 3 4 5
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