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Purpose of the research is to evaluate the impact of the torus tubarius correction by microdebrider technique on the eustachian tube
function in children without middle ear pathology.

Materials and methods. 115 children aged 3 to 12 years participated in the study. All children underwent endoscopic modified microdebride-
ment adenotomy for the first time, which, in the case of tubal hypertrophy (we analyzed the frequency of this phenomenon), was combined with
its correction by the microdebridement method. For the next stage of the research, we selected 19 children, who had preoperative intratym-
panic pressure monitoring results more than — 100 daPa and who hadn’t concomitant tonsil hypertrophy (19 children). Control measurement
was done on days 1 and 8-10 after the intervention. Depending on the presence/absence of concomitant hypertrophy of the torus tubarius,
patients were divided into the main (11 patients) and control (8 patients) groups. The analysis was carried out using the STATISTICA program.
Results. 36 patients were diagnosed with torus tubarius hypertrophy. When comparing intratympanic pressure on the 1st day after the
intervention in patients of the main and control groups, a significant difference in values was found (-144.37+41.09/-95.00+27.90 daPa).
On day 8-10, the intratympanic pressure data in patients of both groups did not differ from each other (-39.15+£14.85 daPa in the main
and -33.87%£19.57 daPa in the control groups) and preoperative values in both groups.

Conclusions. Hypertrophy of the torus tubarius is noted in 31.3% of patients with primary adenotomy. The microdebrider technigue method
of torus tubarius correction is safe in view of the equipressor function of the auditory tube.

The research was carried out in accordance with the principles of the Declaration of Helsinki. The research protocol was approved by the Local
Ethics Committee of the institution mentioned in the work. Informed consent of parents or their guardians was obtained for conducting research.
No conflict of interests was declared by the authors.

Keywords: children, torus tubarius, adenoidectomy, upper respiratory tract, pharyngeal tonsil hypertrophy, adenoid vegetations, microde-
bridger, tympanometry, endoscopic rhinosurgery.

OuiHka BNMBY KOpeKLUii TPyOHOro Banmka mikpoaeopunaepHmm MeToaom
Ha eKBiNpecopHy PYHKLiIO CNTyXOBOI TPyOu

K.B. J1ax1.2, A.J1. KocakoBcbkniil, §1.B. LLIkop60TYyH:2

'HauioHanbHWIM YHIBEPCUTET OXOPOHI 3A0P0B'S YkpaiHn imeHi M.J1. Lynuka, m. Kuis

2[lepxaBHa HaykoBa ycTaHoBa «HaykoBO-NpakTUYHWIA LLeHTP NPOQINakTUYHOI Ta KNiHIYHOT MeanunH»
[epxaBHOro ynpasniHHg cnpasamu, M. Kuis, YkpaiHa

MeToI0 — OUHWTY BB KOPEKLi rinepTpodii ToyOHOro Banvka MikpoaeopnaepHM METOAOM Ha EKBINPECOPHY MYHKLIO CITyXOBOI TRYOM.
Martepianu Ta metoaun. /10 10CNiAXeHHS 3anydeHo 115 gitelt Bikom BiA 3 A0 12 pokiB. YCIM AiTaM yneplue BUKOHAHO eHA0CKOMIYHY MO-
avdikoBaHy MikpoaebpuaepHy aaeHOoTOMIID, Aka 3a HasiBHOCTI rinepTpodii TpyOHOro Banmka noeaHyBanacs 3 oro KopekLieo Mikpoaeobpu-
NEePHUM cnocobom. [1na HaCTynHOro etany AOCAIAKEHHS BiAjopaHo 19 aiten, y akux nepeaonepauiiHii MOHITOPUHI BHYTPIlWHb06apabaH-
Horo T1cky nepesuulyBas — 100 aalla Ta XxTo He MaB CynyTHLOI riNepTPOdIii Muraanvikia (19 aitein). KOHTPONbLHE BUMIPIOBAHHS MPOBEAEHO Ha
1 1a 8-10-Ty 006y Nicna BTpyYaHHs. 3anexHo Big, HaaBHOCTI/BIACYTHOCTI CynyTHbOI rinepTpodii torus tubarius xBOpux NOAINEHO Ha OCHOBHY
(11 xBOPWMX) | KOHTPOMBHY (8 xBOPWMX) rpynn. CTaTMCTUYHY 0OPOOKY AaHUX BUKOHAHO 32 AONOMOroio nporpamm «STATISTICA».

PeaynbraTu. Y 36 0ci6 BMSBNEHO rinepTpodiio TpYOHUX BanvkiB. 3a MOPIBHAHHA iHTPaTMMMaHaNbHOro TMCKy Ha 1-wwy 400y Nicns BTRYyYaHHS
B NaLeHTIB OCHOBHOI Ta KOHTPOJIbHOI FPYM BUSIBAEHO AOCTOBIPHY PI3HMLIO 3Ha4eHb (- 144,37+41,09/-95,00+27,90 nalla; p<0,05). Ha 8-10-Ty
n006y faHi iHTpatMMnaHanbHOro TUCKY B NauieHTiB 060X rpyn He pidHumcsa Mix cobolo (-39, 15+14,85 nalla B ocHoBHil Ta -33,87+19,57 nalla
B KOHTPOJIbHIM rpynax) i ;oonepauiiHuMm nokasHukamy B 060X rpynax.

BucHoBku. [ineptpodia TpyoHVX BanmkiB BiagmidaeTbea y 31,3% naujeHTiB 3a NepBuHHOI aaeHoTOMI. MikpoaebpuaepHuin cnocit KopekLji
TPYOHMX BaIVKIB € 6e3NeYHNM 3 OrIsAy Ha EKBINPECOPHY MYHKLIIO CyXOBOI TRYON.

JlocniaxXeHHs BMKOHAHO BIANOBIAHO A0 NPUHLMMIB [enbCiHCLKOI Aeknapadii. [poToKon A0CAIAXEHHS yXBaneHOo JTIoKanbHNM eTUYHUM KOMITE-
TOM 3a3Ha4eHoi B poboTi ycTaHoBM. Ha NnpoBeAeHHs A0CiAXEeHb OTPUMAaHO IHPOPMOBaHY 3rofly 6aTbkib.

ABTOPY 3asBNFOTb NPO BIACYTHICTb KOHDANIKTY IHTEPECIB.

KniouoBi cnoBa: fjm1, TpyOHW Banuk, aneHOTOMIs, BEPXHI AVXabHI WASXM, rinepTpodia MOTKOBOro Muraanvika, ageHoioH seretauji,
Mikpoaebpuaep, TMMNaHOMETPIS, EHA0CKONIYHA PUHOXIPYPriS.
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mong the structures of the Walderyer’s
Aring, which are located in the
nasopharynx, the pharyngeal tonsil is
the most frequent subject of study in pediatric
otolaryngology. Other structures of the ring,
namely the tubal tonsils, are often disregarded
by doctors due to their localization [6]. The
anatomical description of the pharyngeal tonsil
was recorded much earlier by Schneider (1661)
(Ruben, 2017), in comparison with the description
of the accumulation of lymphoid tissue around the
pharyngeal ostium of the eustachian tube (tubal
tonsil) — Rudinger (1872) and Gerlach (1875),
and the accumulation of lymphoid tissue in the
pharyngeal recess were described by Eggstone and
Wolft only in 1947 [3]. Back in 1954, U. Aschan
distinguished between them, noting that the
lymphoid tissue of the pharyngeal recess can never
extend to the ostium of the eustachian tube [3].
However, today the authors stick to different points
of view on the relationship between these lymphoid
formations, describing them both as one tonsil with
the spread of the tubal tonsil to the torus tubarius
[1,10,15,21] and as separate formations [23].

The tubal tonsil and the lymphoid tissue of the
torus tubarius (LTTT) in recent decades is in-
creasingly becoming the focus of studies and the
point of influence in middle ear pathology [7,9,24].
The widespread introduction of new safe methods
of surgical intervention, such as shaver, radiowave,
electrothermadhesion, coblation, laser technolo-
gies [14,16,17,21,23] performed under endosco-
pic control will allow effective and safe correction
of LTTT and tubal tonsil.

Changes in torus tubarius and LTTT can also
lead to the development of symptoms unrelated
to middle ear diseases, such as snoring and apnea
[12,23], mimicking the symptoms of adenoid ve-
getations when adenoidectomy is ineffective [12].
In addition, LTTT can be the location of biofilms
that spread from the pharyngeal tonsil and act as a
reservoir of infection in the pathogenesis of recur-
rent inflammatory diseases of the upper respiratory
tract in children [13].

The literature presents a significant num-
ber of studies that prove the precision, accuracy
and tissue preservation of the microdebrider ade-
noidectomy [11,18], which has transient [5] and
less pronounced effect on the Eustachian tube
function compared to the traditional method [4].
However, since the correction was most often per-
formed in patients with middle ear pathology (in-
cluding the Eustachian tube), no data on the di-

rect effect of the method on a normally functioning
Eustachian tube was found.

The purpose of the study — to assess the impact
of the torus tubarius correction by microdebrid-
er technique on the equipressor Eustachian tube
function in children without middle ear pathology.

Materials and methods of the research

The study involved 115 children (74 boys and
41 girls) aged 3—12 years, who were treated for
adenoid vegetations at children’s hospital of the
State Scientific Institution ‘Scientific and Prac-
tical Center of Preventive and Clinical Medicine’
of the State Administration. The study was con-
ducted as part of the research work of the De-
partment of Pediatric Otorhinolaryngology of
the Shupyk National Healthcare University
of Ukraine and the research work of the Depart-
ment of Minimally Invasive Surgery of the State
Scientific Institution ‘Scientific and Practical Cen-
ter of Preventive and Clinical Medicine’ of the
State Administration. The study was conducted
in accordance with the principles of the Helsinki
Declaration. Ethical approval No.15 of 21.12.2020
from the Ethics Commission of the Shupyk Natio-
nal Healthcare University of Ukraine was obtained
to carry out the research. Informed consent for the
research was obtained from the parents.

All patients underwent endoscopic power-
assisted adenoidectomy. The method involved
removing the main mass of the pharyngeal tonsil
in the lower and middle part with a Beckmann’s
adenotome (biopsy sample collection) followed by
accurate removal of lymphoid tissue in the pericho-
anal and peritubal regions using a microdebrider.
During the intervention, the condition of the torus
tubarius was assessed. Its size and shape (uniform
thickness, local thickening, presence of additional
particles) and the prolapse of lymphoid tissue into
the choanae were taken into account.

In case of the torus tubarius hypertrophy
(TTH) after adenoidectomy, its correction was per-
formed with tangential movements to the surface
of the torus tubarius to obtain a uniform thickness
of the tissue above the cartilage, without reaching
the level of the perichondrium. Correction was
performed on the front part of the medial surface
of the torus tubarius without resection in the depth
of the Rosenmiiller fossa to avoid further contact
of the wound surfaces (torus tubarius and
peritubal region of the pharyngeal tonsil). A 60° mi-
crodebrider tip with the working window rotated
towards the intervention was used for this purpose.
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Table 1
Distribution of patients into groups by age and gender
Characteristics Main group, (n=11), M+m Control group, (n=8), M*m P
Mean age, years 5.63+2.69 6.37+3.62 >0.05!
Gender, male/female 5/6 4/4 >0.052
Notes: 1 — according to the Mann—Whitney test; 2 — according to the Fisher's test.

After primary hemostasis, point coagulation of
bleeding sites was performed over the entire sur-
face of the nasopharynx.

For the second phase of the study, patients were
selected according to the criteria outlined below.

Inclusion criteria was the presence of indica-
tions for adenoidectomy: nasal breathing disorder,
snoring, apnea, chronic nasopharyngitis, as well
as combination of hypertrophy of the pharynge-
al tonsil with accompanying pathology, such as
recurrent acute and chronic rhinosinusitis in the
anamnesis. Exclusion criteria were the presence of
concomitant pathology of the maxillofacial area,
injuries or operative interventions of the maxil-
lofacial area in past medical history, the presence
of concomitant secretory otitis media, vasomotor
rhinitis, recurrent acute otitis media and previ-
ous interventions on the pharyngeal lymphoid
ring in the anamnesis, presence of eustachian tube

Fig. 1. Hypertrophy of the torus tubarius in the form of uniform thickening.
Intraoperative view of the nasopharynx after removal of the pharyngeal
tonsil

Fig. 2. Hypertrophy of the torus tubarius on both sides in the form of an
additional lobe. Intraoperative view of the nasopharynx after removal of the
pharyngeal tonsil
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dysfunction (pressure in the tympanic cavity
100 daPa and less [20]), including unilateral,
hypertrophy of the palatine tonsils and refusal
to undergo a control tympanometry.

As a result, 19 children took part in the second
phase of the study. These patients were assigned
to the main group — 11 children (with TTH),
and 8 remaining children — to the control group
(Table 1). The distribution of patients into
groups by age and gender did not differ in the pre-
sented groups.

Impedancemetry (tympanometry) was used
to assess the invasiveness of the performed
intervention in relation to the tissues
of the peritubal regions of the nasopharynx and
the torus tubarius. It is well known that the results
obtained with the help of this research method
correlate with the severity of nasopharyngeal
edema [20], therefore it is used by various
authors in similar studies [4,5,20]. All patients
were examined before the surgery, the first day
(8—10 hours after the intervention) and the eighth
to the tenth day after the intervention.

Depending on the type of data obtained,
statistical ~ processing  was  carried  out
by determining the main statistical indicators,
non-parametric methods for independent (Mann—
Whitney test) and dependent (Wilcoxon test)
groups, as well as qualitative indicators (Fisher’s
exact test) using the STATISTICA program.

Results of the research and discussion

As a result of the intraoperative assessment
of the torus tubarius, its hypertrophy was de-
tected in 36 patients. The changes revealed were
as follows: uniform thickening — 8 (22.2%) pa-
tients; a separate additional fold — 11 (30.5%) pa-
tients; an additional particle in the upper part
of the torus tubarius, protruding into the choana —
20 (55.5%) patients. In 3 (8.3%) children, a combi-
nation of 2 types of increase was noted. In all cases,
the changes were bilateral, but in 2 patients they
were asymmetric (Fig. 1, 2).

In the literature, different types of TTH are
described, from a slight increase to the state
of «kissing tonsils», almost completely obstructing
the lumen of the nasopharynx [12,22]. In a small
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Table 2
Results of tympanometry in patients of the main and control groups
P Statistical
Groups Intratympanic pressure (daPa) signi f_icance
Before surgery On day 1 On day 8-10 (according to the
M+m M+m M+m Wilcoxon test)
P1 0<0.05;
Main group (11 patients) n=22 ears -43.57+27.13 -144.37+41.09 -39.15£14.85 Po_3<0.05;
P1-3>0.05
P+ 0<0.05;
Control group (8 patients) n=16 ears -33.92+24 .82 -95.00+27.90 -33.87+£19.57 P2_3<0.05;
P4 .3>0.05
Difference between groups >0.05 <005 >0.05
(Mann—Whitney criterion) p-U. p<b. p-U.
Notes: Subscripts: 1 — Intratympanic pressure (daPa) before surgery; 2 — Intratympanic pressure (daPa) on day 1; 3 — Intratympanic pressure (daPa) on day 8—10.

number of scientific publications on the issue
of TTH without middle ear pathology mostly
describe cases of insufficient clinical effectiveness
of primary adenoidectomy, when the correction
of torus tubarius was carried out during a revision
intervention [12,23]. Some authors consider
LTTT hypertrophy to be a compensatory reaction
tothe removal of the pharyngeal tonsil, emphasizing
that this situation was most common in children
after adenoidectomy performed at an early age
(attheageof3yearsand younger)[10,12]. However,
the authors do not indicate the anamnestic data
why these patients needed early adenoidectomy
before the statistical age peak (3—7 years) [2].

The above-described changes in the torus
tubarius were found in patients during the initial
intervention, which indicates a possibly different
genesis, and the symmetry of the changes suggests
a systemic cause.

The data obtained during tympanometry of pa-
tients of the main and control groups are presented
in Table 2.

According to the data presented in Table 2,
intratympanic pressure in patients before the
intervention was not significantly different,
and was -43.57£27.13 daPa in children of the
main group and -33.92+24.82 daPa in those
of the control group.

A statistically  significant  decrease in
intratympanic pressure was observed 6-8 hours
after adenoidectomy in patients of both groups
compared to the preoperative period, while the
changes were more pronounced in patients of the
main group (-144.37+41.09 daPa) in relation to
those of the control group (-95.00+27.90 daPa)

(p<0.05). The data obtained during the
second measurement in the postoperative
period (8-10 days after adenoidectomy)
were  as follows: -39.15£14.85 daPa

in the main group and -33.87+19.57 daPa in
the control group. It should be noted that the
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indicators obtained during the second examination
after the surgery were significantly different from
those in the early postoperative period (p<0.05),
they reached the preoperative level (p>0.05)
in both groups and corresponded to normal limits.
Among the patients of both groups, there were no
cases of complaints of ear congestion or hearing
loss in the pre- and postoperative period.

Changes in intratympanic pressure on the
first day after adenoidectomy were also detected
by other researchers, including cases after
power-assisted adenoidectomy [4,5,8,20], which
were explained by postoperative swelling of
the nasopharyngeal tissues and possible
blocking of the ostium of the eustachian
tube by blood clots [20]. In all these studies,
the  authors noted the  normalization
of intratympanic pressure on the seventh day after
the intervention [4,5,20], which corresponds to the
data obtained in patients of both studied groups,
regardless of the fact that in the main group, torus
tubarius correction was additionally performed.

Since the proposed method of the torus tubarius
correction has no negative effect on the eustachian
tube function, it can be recommended for use in
clinical practice if reduction of the torus tubarius
tissue is necessary.

Study limitations and prospect of further
research. The obtained data on the spread of
LTTT hypertrophy are described only in patients
with  concomitant clinically  significant
hypertrophy of the pharyngeal tonsil and without
middle ear pathology, so they cannot be considered
an indicator of the spread of this phenomenon
in this age group.

A small sample did not allow for a detailed
analysis of the prevalence of LTTT hypertrophy and
the result of its correction in various concomitant
pathologies of the middle ear and sinuses, as well
as probable systemic causes (presence of allergies,
viral load, etc.) and requires further study.
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Conclusions

During the primary adenoidectomy, 31.3% of
patients have TTH.

Torus tubarius correction during endoscopic
power-assisted adenoidectomy leads to a more
pronounced decrease in intratympanic pressure
(by 55.0 daPa, p<0.05) in the early postoperative
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