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Introduction: Chronic hypertrophic rhinitis is one of the most common diseases in rhinology.
Various surgical techniques are used to reduce hypertrophic changes in the inferior turbinates.
The aim of our study is to determine the impact of plastic surgery of the lower nasal
turbinates, performed by cryoablation or radiocoblation, on the patency of the Eustachian tube
and to determine how long the waiting period should be for activities that particularly require

patent ear tubes, such as traveling by plane.

Material: A total of 70 patients treated at the Department of Otolaryngology of the Military
Institute of Aviation Medicine were qualified for the study. Due to the technique of
conchoplasty of the lower nasal turbinates, the patients were divided into two groups. Group I
consisted of 35 patients, including 15 women and 20 men, aged 24 to 62 (mean 42.67 years),
operated on by cryoablation. Group II also comprised 35 patients, including 12 women and 23

men, aged 29 to 69 (mean 44.21 years), operated on by radiocoblation.

Methods: Plastic surgeries of the lower nasal turbinates, also known as conchoplasties, were
performed under local anesthesia with a cryosurgery machine with the use of a nasal
applicator and an apparatus for submucosal coblation with the use of radio waves. The
patency of the Eustachian tube was assessed by tympanometry before the operation and 1, 2

and 3 weeks after the operation.



Results: No statistically significant (p < 0.001) disturbances of the patency of the Eustachian
tubes were observed after conchoplastic surgeries, using both the cryoablation and

radiocoablation methods.

Conclusions: Conchoplasties of the lower nasal turbinates performed by cryo- and
radiocoblation do not impair the patency of the Eustachian tubes. After operations on the
lower nasal turbinates, the waiting period for activities that particularly require patent tubes

should be two weeks.
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INTRODUCTION

Chronic hypertrophic rhinitis is one of the most common diseases in rhinology.
Patients with hypertrophy of the nasal turbinate mucosa have impaired regulatory processes
on its surface. The inferior nasal turbinate is most often affected, as it occupies the largest part
of the nasal cavity. This is manifested primarily by impaired nasal patency, but also by
deterioration of the sense of smell, chronic rhinitis, recurrent upper respiratory tract
infections, snoring, obstructive sleep apnea, and very occasionally ear plugging, by blocking
the Eustachian tube outlet [2,10,30].

In cases of failure of conservative treatment (intranasal corticosteroids, antihistamines,
vasoconstrictors), patients are qualified for surgical treatment [24]. Numerous surgical
procedures using cryoablation, radioablation, microneedle radiofrequency, argon plasma,
diode laser or carbon dioxide laser have been described to reduce hypertrophic lesions of the
inferior nasal turbinates [12,16,17,20,25,26,31,32].

Patients operated on for hypertrophic lesions of the inferior nasal turbinates usually
report from the first day, apart from pain, obstruction of the nasal cavity and a feeling of
“plugged ears” [7,9,10,13]. Pain most often subsides after a few hours, nasal obstruction
usually resolves between 5 and 7 days after surgery, while the feeling of “plugged ears” can

persist much longer [5,8,10,21,23,29].

OBJECTIVE

The objective of our study is to determine the effect of plastic surgery of the inferior

nasal turbinate (conchoplasty) performed by cryoablation or radioablation, on the patency of



the Eustachian tube and to determine how long, from the performance of the operation, should
be the grace period for activities that particularly require the patency of the Eustachian tube,

having primarily in mind the possibility of safe airplane flying.

MATERIAL

A total of 70 patients treated at the Department of Otolaryngology of the Military
Institute of Aviation Medicine for chronic hypertrophic rhinitis were eligible for the study.
The following criteria were used to diagnose the disease: bilateral, alternating nasal blockage
exacerbated in the horizontal position, hypertrophy of the inferior nasal turbinate mucosa on
physical examination, endoscopic examination of the nasal cavity and computed tomography
images. Exclusion criteria for the study were the coexistence of deviated septum, chronic
sinusitis, nasal polyps, allergic rhinitis and a history of rhinologic surgery. The patients
underwent bilateral plastic surgery of the lower nasal turbinates (conchoplasty). Based on the
technique used to perform inferior nasal turbinate conchoplasties, patients were divided into
two groups. Group I consisted of 35 patients, including 15 women and 20 men aged 24 to 62
years (mean. 42.67 years), operated by cryoablation. Group II also consisted of 35 patients,
including 12 women and 23 men, aged 29 to 69 years (mean. 44.21 years), operated by
radioablation. The selection of patients for the method of inferior nasal turbinate plastic

surgery was random.

METHODS

Eustachian tube obstruction was assessed by tympanometry performed with an
automated easyTymp impedance audiometer from Maico Diagnostic GmbH. Tympanometric
examinations were performed before surgery and at 1, 2 and 3 weeks after surgery. The test
determines the elasticity of the eardrum and determines the pressure in the middle ear. The
susceptibility assessment was measured through a probe in the external ear canal that
simultaneously emits a 226Hz pure tone. The probe also contains a microphone that records at
what variable pressure applied from the probe (measuring from -300 to + 200 daPa) the
eardrum reflects as little sound as possible from itself and passes it on to the middle ear. The
test assesses the pressure (the peak of the tympanometric curve) in the middle ear, which in
the norm should be between — 100 and + 100 daPa (type A curve). The result of the test

(measurement) is a graph of static susceptibility as a function of varying pressure. If the curve



is falls below a pressure of -100 daPa (curve type C), we speak of impaired patency of the
Eustachian tube, if the curve is flat (curve type B), the Eustachian tube is obstructed.

Plastic surgeries of the inferior nasal turbinates were performed under local superficial
anesthesia with 10% lignocaine and under local infiltration anesthesia with 1% lignocaine
with epinephrine after premedication within a one-day hospitalization. No intranasal dressings
were placed after the operation.

Cryoablation of the inferior nasal turbinates was performed with the Cryo-S Classic
apparatus from Metrum CryoFlex Poland using a flat L-50 applicator. The position of the tip
was controlled by anterior rhinoscopy. The time for a single freezing of the mucosa of both
turbinates was 60 seconds, which was repeated three times after tissue propagation.

Radioablation of the inferior nasal turbinates was performed with a Celon System
instrument from Olympus USA using a ProBreath bipolar nasal electrode. The position of the
tip was controlled with an endoscope with simple optics. The time of a single radioablation
was from 3 to 7 seconds, with a power of 12W, which was performed submucosally every 10
mm along the entire length of the inferior nasal turbinate.

The results obtained were statistically analyzed using the Chi2 test, assuming a

significance level of p<0.001.

RESULTS

The obtained tympanometric results are shown in the figures (Fig. 1-4).
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Fig. 1. Distribution of tympanometric curves of the right ear in group I in subsequent studies.



TYMPANOMETRY OF THE LEFT EAR IN GROUF |

STLOY 0 STULH 1 STLDY 2 STLN 3

BTYFEA OTYFEBEBTYPEC

Fig. 2. Distribution of tympanometric curves of the left ear in group I in subsequent studies.
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Fig. 3. Distribution of tympanometric curves of the right ear in group II in subsequent studies.
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Fig. 4. Distribution of tympanometric curves of the left ear in group II in subsequent studies.

No statistically significant (p<0.001) impaired patency of the Eustachian tubes was
observed after the conchoplasty surgeries, either by cryoablation or radioablation. Almost all
patients had normal tympanometry test charts in preoperative and postoperative examinations
(Fig. 5). Only individual patients had a transient disruption of the Eustachian tube patency,
which resolved in the second week of postoperative follow-up (Fig. 6). Only one patient had

already been diagnosed with chronic Eustachian tube dysfunction before cryoablation.
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Fig. 5. Type A tympanogram.
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Fig. 6. Temporary impairment of patency of the left Eustachian tube.

DISCUSSION

The results obtained are extremely valuable from a clinical point of view. In the era of
widespread passenger air transportation, patients quite often expect their doctor to precisely
define their indisposition to fly on an airplane after rhinological surgery.

In their study, Otruin et al. showed that 6.1% of participants in passenger flights
simulated in a hypobaric chamber were found to have obstructed Eustachian tubes manifested
as “ear pain.” This symptom mainly affected people with allergic rhinitis or acute rhinitis
[15]. In contrast, Jansen et al. showed significantly higher middle ear peak pressures and
higher pressure differences after equilibration maneuvers in people with exposure of the
Eustachian tube to increased atmospheric pressure [6,13]. Therefore, any patient who reports
the symptom of a “plugged ear” should have a tympanometry test. Although there have been
attempts to assess the patency of the Eustachian tube by other methods, like using CT scans of
the temporal bones [11], undoubtedly tympanometry is the simplest, minimally invasive, safe
and, above all, objective testing method.

Impedance audiometry has been used in hearing examinations for more than 70 years
and is now one of the primary tools for objective diagnosis of the middle ear. The assessment

of the middle ear's condition based on the tympanogram is made using various qualitative and



quantitative criteria. The qualitative criteria are based on the classification of tympanogram
shapes (type A, B or C curve) [4,14,19,27,28]. When diagnosed with chronic inflammation of
the Eustachian tubes, treatment is difficult. A recently promoted method of Eustachian tube
balloonoplasty yielded positive results [18].

Salvinelli et al. evaluated the effects of rhinological surgery on the Eustachian tube
and middle ear ventilation. Forty patients undergoing surgery showed no significant
difference in tympanometric values despite the fact that the majority (95%) of patients
reported a feeling of “full ear” after surgery (25%, P <0.001) [22].

Similar results to ours were obtained by Harju et al. This researcher published in 2018
a randomized trial performed on 72 adult patients diagnosed with chronic hypertrophic
rhinitis who underwent radiofrequency and diode laser ablation or sham surgery. The
evaluations were conducted before and 3 months after surgery. The improvement in
symptoms associated with Eustachian tube dysfunction following surgery on the anterior half
of the inferior nasal turbinate has been shown to be equal to placebo [3].

Cryo- and radioablation of the inferior nasal turbinates is a simple medical procedure
and, as our observations have shown, has no negative effect on middle ear physiology. Our
ambition is to continue this research with additional groups of patients undergoing other
rhinological surgeries, especially those that require the use of intranasal dressings. This is
inspired, for example, by a clinical study by Bowles et al. of 57 patients, which found a high
prevalence of concomitant symptoms of Eustachian tube dysfunction in patients with severe
chronic sinusitis that improve after endoscopic sinus surgery. Tympanometric examinations

were performed 3 and 9 months after endoscopic surgery [1].

CONCLUSIONS
1. Conchoplasties of the inferior nasal turbinates performed by cryo- and radioablation
do not impair the patency of the Eustachian tubes.
2. After inferior nasal turbinate surgeries, the grace period for activities that particularly

require unobstructed ear trumpets should be at least two weeks.
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