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Chronic tonsillitis in adolescents:
clinical features and the role of ultrasound diagnosis
in the northern region of Ukraine

Abstract. Background. Chronic tonsillitis is the most common disease among children and adolescents in the structure
of pathology of the ENT organs. Untimely diagnosis and irrational treatment lead to decompensation of chronic tonsillitis
and the development of lesions of many organs and systems of the child’s body of tonsillogenic origin. The aim of the work
was to study the clinical features and ultrasound changes of the palatine tonsils in adolescents with chronic tonsillitis.
Materials and methods. We have examined 47 children aged 13 to 17 years suffering from chronic tonsillitis: group I —
27 patients with compensated chronic tonsillitis, group I1 — 20 patients suffering from decompensated chronic tonsillitis.
The control group consisted of 16 practically healthy children, representative in terms of age and gender. We used clinical
methods, ultrasonography of the palatine ftonsils, and statistical methods. The study was approved by the Institutional
Bioethics Committee and it conforms to the principles outlined in the Declaration of Helsinki. Results. According to the
results of an ultrasound examination of the palatine tonsils in children with chronic tonsillitis, the main changes were an
increase in their transverse dimensions by more than 15 mm, deepening of lacunae, thickening of the capsule, fibrous
changes. In addition, in patients with tonsillogenic lesions of the cardiovascular system and a decompensated form of
chronic tonsillitis, the pathological signs of the disease according to ultrasound were more significant and were manifested
by unclear contours, increased echogenicity, heterogeneous hyperechoic structure, diffuse fibrous and cystic changes of
the palatine tonsils. Conclusions. Ultrasonography of the palatine tonsils is a non-invasive, painless, accessible and
informative method for studying the structure of the tonsils in normal and pathological conditions. It allows for a more
thorough assessment of their changes in compensated and decompensated forms of chronic tonsillitis.

Keywords: children; ultrasonography; tonsillitis; palatine fonsils

Introduction

Chronic tonsillitis represents a significant share in the
structure of childhood and adolescent diseases and ranges
from 20 to 43 %. Despite the improvement and optimiza-
tion of diagnostic and treatment algorithms for chronic ton-
sillitis, the frequency of this pathology among children and
adolescents has increased by more than 1.5 times in recent
years [2].

The development of a chronic inflammatory focus in
the tonsils is facilitated by a decrease in the immunologi-
cal reactivity of the body, allergic factors, disturbances in
ecology and nutrition, changes in biological processes in

the palatine tonsils [3, 4]. Favorable anatomical and topo-
graphical prerequisites for the chronicity of the inflam-
matory process are: narrow and/or deep lacunae, slit-like
passages, cicatricial changes after inflammation, the state
of the receptor apparatus [2, 5, 6]. It should be noted that
the pathological process in the tonsils develops with the in-
volvement of all its structures. In addition, the replacement
of lymphoid tissue that functions as a connective tissue and
the development of pathological microflora in the lacunae
leads to the formation of a chronic focus of infection and a
decrease in both local and systemic immunity of the child’s
body [7, 8].
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The palatine tonsils have become a reservoir of infec-
tion where it can spread throughout the body. It can be the
cause of tonsillogenic damage to organs and systems, which,
in turn, suppresses immunity and leads to the development
of chronic tonsillitis decompensation. In this way, a vicious
cycle is formed [9, 10].

Chronic tonsillitis is dangerous due to complications as-
sociated with the generalization of infection and toxic effects
on the body. These include paratonsillar abscesses, lesions of
the kidneys, joints, heart and blood vessels. Thus, the inflam-
matory process in the tonsils has a toxic, allergic and reflex
effect on the organs and systems of the child’s body [11].

There are not many diagnostic methods we can use in
this case, but one of the available and informative ones is
ultrasound. The main advantages of ultrasound examina-
tion are high informativeness, non-invasiveness, safety for
children’s body, painlessness; it can be used at any age. The
use of ultrasound examination of the tonsils in children with
chronic tonsillitis is a supplement to the visual examination
and it allows to determine the condition of the tonsil tissues,
the presence of cysts or scar changes [12, 13].

Therefore, the study of ways to improve the diagnosis
of chronic tonsillitis in children is extremely relevant at the
current stage.

The purpose of the work was to study the clinical fea-
tures and ultrasound changes of the palatine tonsils in ado-
lescents with chronic tonsillitis.

Materials and methods

The study involved 47 children aged 13 to 17 years (25
girls and 22 boys) suffering from chronic tonsillitis. They
were examined to study the clinical features of the course
of chronic tonsillitis and the condition of the palatine ton-
sils according to the ultrasound examination. Patients were
divided into two groups: group I — 27 children with com-
pensated chronic tonsillitis, group I — 20 patients suffering
from decompensated chronic tonsillitis. The control group
consisted of 16 practically healthy children, representative
in terms of age and gender. The state of compensation was
assessed taking into account the child’s well-being, the pre-
sence of complaints and damage to other organs and sys-
tems of tonsillogenic origin. The state of decompensation
was estimated by the presence of not only local signs of
chronic tonsillitis, but also persistent low fever, tonsillocar-
dial syndrome, secondary cardiomyopathy, exacerbations of
chronic tonsillitis more than three times a year for two years.

All children underwent a general clinical examination
and ultrasonography of the palatine tonsils. Ultrasound exa-
mination of the palatine tonsils was performed on a Toshiba
Nemio 5500 device; a linear sensor of 7—10 MHz was used.
During the examination, the child was in a supine position.
The ultrasound sensor was placed in the middle of the angle
of the mandible, the landmarks were the submandibular
glands, m.digastricus, m.stylohyoideus. The scanning plane
was directed at an angle of 30—60° to the horizontal plane in
order to cut the tonsil as much as possible.

The standard computer system Microsoft Excel (2007),
adapted for medical and biological research, was used for
statistical processing of the results. Average values are pre-
sented as M * m. The Student-Fisher (t) parametric me-

thod was used to estimate the difference between the average
values of independent samples.

The study was approved by the Institutional Bioethics
Committee and it conforms to the principles outlined in the
Declaration of Helsinki.

Results

There were some clinical symptoms of chronic tonsillitis
in children of both study groups such as general weakness,
discomfort and pain when swallowing, purulent smell from
the oral cavity. In addition, patients with decompensated
chronic tonsillitis had frequent exacerbations of chronic
tonsillitis (more than three times a year for two years) in
70 % of cases, long-term low-grade fever (body tempera-
ture of 37.1-37.30 °C) in 45 %, as well as clinical signs of
secondary cardiomyopathy (pain in the area of the heart of
various nature and severity, general weakness, fatigue and
shortness of breath during physical exertion, headaches,
dizziness, palpitations, heart failure, changes in heart acti-
vity according to electrocardiography) — in 85 % patients.

During the examination, local signs of chronic inflam-
mation of the palatine tonsils were found in patients with
chronic tonsillitis of both groups. Thus, hyperemia of the
mucous membrane of the posterior pharyngeal wall and pa-
latine tonsils was found in 85 % of children of both groups,
hyperemia of the anterior palatine arches (Guise’s symp-
tom) in 55.56 £ 9.75 % and 50.00 = 11.47 % in groups I
and II, respectively, cicatricial adhesions between tonsils
and palatine arches in 44.44 + 9.75 % and in 90.00 + 6.88 %
(p <0.05), expanded and deepened lacunae with pathologi-
cal purulent content in 51.85 £ 9.80 % and 80.00 + 9.18 %
(p < 0.05), swelling of the upper corner formed by anterior
and posterior arches (Zak’s symptom) in 48.15 = 9.80 %
and 45.00 + 11.41 %, roller-like thickening of the edges of
the upper anterior and posterior arches (Preobrazhensky’s
symptom) in 29.63 £ 8.96 % and 60.00 £ 11.24 % of cases
(p < 0.05), respectively. In addition, tonsil hypertrophy de-
gree I was observed in 33.33 £ 9.25 % and 15.00 = 8.19 %
(p < 0.05) of patients of groups I and II, respectively, de-
gree II — in 55.56 = 9.75 % and 60.00 £+ 11.24 %, and de-
gree 111 — in 40.00 £ 11.24 % of patients of only group 11
(p <0.05).

The ultrasound examination in practically healthy chil-
dren visualized tonsils of medium echogenicity, they had a
transverse size of up to 15 mm, an oval shape, clear con-
tours, a homogeneous structure, the lacunae were not dee-
pened, with no pathological content.

Pathological changes of the palatine tonsils, according
to ultrasound examination in chronic tonsillitis, differed in
patients of groups I and 11.

Thus, in children with compensated chronic tonsillitis,
the tonsils on the echogram had an average echogenici-
ty (88.89 = 6.16 %), clear contours and a homogeneous
structure (92.59 + 5.01 %), a transverse size of 15—20 mm
(85.19 = 6.97 %). In addition, there were isolated fibrous
changes (48.15 + 9.80 %), deepening of lacunae up to 2 mm
(85.19 £ 6.97 %) and thickening of the tonsillar capsule
(81.48 = 7.62 %).

In patients with decompensated chronic tonsillitis, com-
pared to those with compensated tonsillitis, there were more
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pronounced changes in the palatine tonsils. They were ma-
nifested by thickening of the capsule, hyperechoic inhomo-
geneous structure in 95.00 = 5.00 % of children (p < 0.05),
an increase in size of more than 20 mm in 80.00 = 9.18 %
of cases and a deepening of lacunae more than 2 mm in
85.00 = 8.19 % (p < 0.05). In addition, multiple diffuse
changes in the palatine tonsils (85.00 £ 8.19 %) and cysts
(30.00 £+ 10.51 %) were detected in the patients of group II,
in contrast to group I (p < 0.05).

Discussion

Analyzing literary sources on chronic tonsillitis, it was
found that ultrasound diagnosis of palatine tonsils and neck is
a topical issue for scientists in recent years. However, this prob-
lem remains understudied. Thus, Haryuk O.G., Yevdokymen-
ko V.I. developed the technique of ultrasound of the palatine
tonsils and studied the role of this method in monitoring the ef-
fectiveness of cryosurgical treatment for chronic tonsillitis [ 14].

Trukhin D.V. studied the state of the palatine tonsils and
Ilymph nodes in chronic tonsillitis by ultrasound, but only
in adults. He differentiated the changes in various forms of
the disease and found that patients with the allergic-toxic
chronic tonsillitis had more pronounced changes in the ton-
sils, such as their irregular shape, unclear contours, the pre-
sence of additional inclusions, hypoechogenicity [13].

Most researchers studied the state of paratonsillar tissues
by ultrasound [9, 14] and also analyzed the size of tonsils
[10—12].

Thus, Chung D., Bandarkar A. showed that three-
dimensional ultrasound would help to assess the degree of
tonsillar hypertrophy for the potential identification and
stratification of candidates for tonsillectomy [17].

Perry J.L., Haenssler A.E. performed lateral view mag-
netic resonance imaging to analyze palatopharyngeal vari-
ables in 270 participants aged 3 months to 34 years. The au-
thors reported that qualitatively adenoid growth progresses
in an anterior and inferior direction, whereas involution oc-
curs in a posterior and superior direction [18].

Aydin S., Uner C. noted that despite the wide use and
informativeness of magnetic resonance imaging and com-
puter tomography in assessing the state of the palatine ton-
sils, these methods have some limitations. First of all, it is
high cost. The next one it is necessity to use sedatives, and
the impact of ionizing radiation. These factors are quite
important in pediatric practice. Whereas, in the absence
of these limitations, ultrasound examination is more often
used in pediatric practice [19].

However, diagnostic criteria for compensated and de-
compensated chronic tonsillitis, as well as morphological
features of the palatine tonsils in childhood according to
ultrasound data, remain understudied.

Conclusions

So, according to the results of an ultrasound examina-
tion of the palatine tonsils, the main changes in children with
chronic tonsillitis were an increase in their transverse dimen-
sions by more than 15 mm, a deepening of the lacunae, a
thickening of the capsule, and fibrous changes. Also, in pa-
tients with tonsillogenic lesions of the cardiovascular system
and a decompensated form of chronic tonsillitis, the patho-

logical signs of the disease according to ultrasound were
more significant and were manifested by unclear contours,
increased echogenicity, heterogeneous hyperechoic struc-
ture, diffuse fibrous and cystic changes of the palatine tonsils.

Thus, ultrasonography of the palatine tonsils is a non-
invasive, painless, accessible and informative method for
studying the structure of the tonsils in normal and patho-
logical conditions. It allows for a more thorough assessment
of their changes in compensated and decompensated forms
of chronic tonsillitis. Therefore, it is expedient and relevant
at the current stage to supplement the diagnosis of chronic
tonsillitis in children by conducting an ultrasound examina-
tion of the palatine tonsils.
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CyMCbK AeprkaBHUN yHiBepcuTteT, M. Cymu, YkpaiHQ

XPOHIYHUIM TOH3UAIT Y NIAAITKIB: KAIHIYHi OCOBAMBOCTI TA POAb YABTPA3BYKOBOI AiGrHOCTUKMU
B NiBHIYHOMY perioHi YKpaiHu

Pe3iomMe. AkryanbHicTh. XpoHiuHMiT TOH3UIT € HaGiNbLI TT0-
LIMPEHUM 3aXBOPIOBAHHSIM CepeJl AiTeil Ta MiUIiTKiB y CTPYKTYpi
rnaroJiorii jop-opranis. HeBuacHa niarHocTuka it HepalioHaJbHe
JIIKyBaHHSI TPU3BOASTH 10 IEKOMIIEHCAIlil XpOHIYHOTO TOH3UJIITY
Ta PO3BUTKY ypaxkeHb 6araTbox OpraHiB i CUCTEM AUTSIYOrO Opra-
Hi3MY TOH3UJIOTEHHOTO reHe3y. MeTa po0oTH: BUBYMTY KITiHIYHI
0COOJIMBOCTI Ta YJIBTPA3BYKOBI 3MiHU MiIHEOIHHUX MUTIAIMKIB
y HiUITKIB i3 XpOHIYHUM TOH3WJiTOM. Marepiaju Ta MeTOAM.
Bysno obcrexeno 47 miteit BikoM Bia 13 1o 17 pokiB, XBOpux Ha
XPOHiIUHMI TOH3WIIT: | rpyna — 27 piteit i3 KOMIIEHCOBAHUM XPO-
HivHUM TOoH3MIiTOM, II rpyna — 20 mali€eHTiB, SIKi CTpaXkIaroTh
Ha OEeKOMIICHCOBAaHUI XPOHIUHUI TOH3WIIT. [pymy KOHTPOJIIO
CTaHOBWJIM 16 MPAaKTUYHO 3MOPOBMX JiTeil, pernpe3eHTaTUBHUX
3a BIKOM Ta CTarTio. BukopucroByBasiv KJIiHIUHI METOIH, YJb-
TpacoHorpadiio migHeOiHHNX MUTIAINKIB, CTATUCTUIHI METOIU.
JlocaimkeHHs Oy10 CXBaJIeHO KOMITETOM 3 010€TUKMU YCTAHOBU Ta
BilMoBigae MpUHLIMIIAM, 3a3HaYeHUM y [eIbCiHChKIl neKapallii.
Pe3ynbTatu. 3a pesysibraTamMu yIbTPa3BYKOBOTO JOCIIIKEHHS

MiTHEOIHHUX MUTAAIMKIB y iT€i, XBOPUX Ha XPOHIYHUI TOH3U-
JIIT, OCHOBHMMU 3MiHaMU OYJIW: 30UTBIIIEHHSI iX TTOTIEPEYHUX PO3-
MipiB moHaza 15 MM, MOTIMOIEHHS JIaKyH, IIOTOBIIECHHSI KarcCyJu,
(idbpo3sHi 3miHu. KpiMm 11p0T0, y MAIiEHTIB i3 TOH3WJIOT€HHUMU
YPaXXEHHSIMU CePLEBO-CYAMHHOI CUCTEMU U AEKOMIIEHCOBAHOIO
(hopMOI10 XpOHIUHOTrO TOH3MIIITY MATOJOTIYHI O3HAKM 3aXBOPIO-
BaHHS 3a JAHWUMM YJIBTPAa3BYKOBOTO MOCIIIKEHHS OyIu OilbIn
3HAUHUMMU Ta MPOSIBJISUIMCS HEYITKUMU KOHTYPAMM, MiABUIICH-
HSIM €XOT€HHOCTi, HEOHOPITHOIO TiMepexXOoreHHOIO CTPYKTYPOIO,
nudy3HuMu HidOpo3HUMU Ta KICTOZBHUMU 3MiHAMU MiAHEOIHHUX
MUTIaIuKiB. BUCHOBKH. YibrpacoHorpadis migHeOiHHUX MUT-
NaJIUKiB € HeiHBa3UBHUM, 0€3001iCHUM, TOCTYITHUM Ta iH(Op-
MaTUBHUM METOJIOM BUBUYEHHSI CTPYKTYPU MUTHAIMKIB Y HOPMi
Ta TaTOJIOTil, TO3BOJISIE OITBII PETEJHHO OLIIHUTHU iX 3MiHU TpU
KOMITEHCOBaHili Ta JEKOMIIEHCOBaHiil (hopMax XpOHIYHOTO TOH-
3UJTITY.

Ki104oBi cjioBa: nitu; yasrpacoHorpadis; TOH3UIIT; MiaHe6iH-
Hi MUTIATUKA
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