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B #aHHOM 0630pHOI cTaTbe NPEeACTaBAEH aHA/NN3 COBPEMEHHbIX CBEAEHUI MO AMArHOCTUKE HEBOCMA/JMTE/NbHbIX 3ab0NeBaHMIA, BbI3bIBAIOWMX Of-
HOCTOPOHHIOK0 60b B ropne. bubaunorpadpuuecknii NoMcK NposeaéH B 3NeKTPOHHbIX 6a3ax AaHHbIx elibrary, PubMed, ScienceDirect no kntoyesbim
C/10BaM: OIHOCTOPOHHAA 60/b B ropne, Aucdarvs, WMAONOABA3bIYHBIA CUHAPOM, CUHAPOM Urna, CUHAPOM YAMHEHHOTO LWMAOBUAHOMO OTPOCTKA,
TOH3UNN0AUT. B 0630p, B OCHOBHOM, BK/tOYEHbI MCTOYHMKM 3a nocneaHue 10 net (2014-2024 rr.). Kpome Toro, B 0630pe paccmMaTpuBainCh OTAE/bHble
CTaTby, onybAVMKOBaHHbIE paHee yKa3aHHbIX BPEMEHHbIX PAMOK, aCCOLMUPOBAHHBIE C SMOHUMUYECKUMU CUHAPOMaMU, MPUOPUTETHBIMU ONMUCAHUAMM
K/AMHUKM U NaToreHesa 3abonesaHuin, pearumu HabaloaeHUAMU, UMEIOLMMU NPAKTUYECKOe 3HAaYeHMe, a TaKXKe CofepiKallme [aHHbIe KOTOPTHBbIX
uccnesfioBaHuii M Bonblume cepun HabnogeHWi. Kputepun BKAOYEHNUA B 0630p: HaNWYME OMMUCAHWA YaCTOTbl BbIABIEHWA, NaTOreHe3a, KAMHUKK U
anddepeHLManbHOM AUarHoCTMKN HEBOCMANWTE/IbHbIX 3a60/1€BaHMIA, BbI3bIBAOLLMX OLHOCTOPOHHIOW 60/b B ropse. Kputepuem uckntoueHus pabot
13 0630pa 6blN10 ONUCaHUe eANHUYHBIX HABNOAEHWIA C TUMMYHOW CUMNTOMATUKOW. Bblnn paccMOTPEeHbI U PaboTbl, LUTUPYEMbIE B KaXKA0MN U3 Haii-
[eHHbIX cTaTeil, yTobbl NoNy4nTb 6os1ee NONHYIO U 0BLIMPHYIO NOABOPKY COOTBETCTBYIOLLEN MTEpaTypbl. Kak cieayeT U3 aHanusa antepatypsbl, Npy
[J/IMTENIbHO CYLLECTBYIOLLEN OAHOCTOPOHHEN 60K B rope, NpexAe BCero, CnefyeT UCKIUUTL Hannume y 60NbHOTO WKIONOABA3BIYHOTO CUHAPOMA
¥ TOH3MANONUTA.

KnioueBble cn1oBa: 00HOCMOpPOHHAA 606 8 20pse, ducghazus, Wuaono0bA3bIYHbIl CUHOPOM, CUHOPOM Mena, CUHOPOM YONUHEHHO20 WUA08UOHO20
0mpocmKa, MoH3uA10AUM.

Ona uutupoBaHua: boiiko HB. OpHocTopoHHAs 601b B ropne HeBOCManUTENbHOTO reHesa. BecmHuk AsuyeHHol. 2025;27(4):966-75. https://doi.
org/10.25005/2074-0581-2025-27-4-966-975

UNILATERAL SORE THROAT OF NON-INFLAMMATORY ORIGIN
N.V. BOIKO

Department of Otorhinolaryngology, Rostov State Medical University, Rostov-on-Don, Russian Federation

This review article analyzes current data regarding the diagnosis of non-inflammatory diseases that cause unilateral sore throat. A bibliographic search

was conducted in the electronic databases eLibrary, PubMed, and ScienceDirect using keywords such as "unilateral sore throat", "dysphagia", "stylohyoid
syndrome", "Eagle syndrome", "elongated styloid process syndrome", and "tonsillolith". The review primarily focuses on sources published in the last
10 years (2014-2024) but also considers individual articles published prior to this period that discuss eponymous syndromes, clinical presentations,
and pathogenesis of these diseases, as well as rare yet clinically significant observations and data from cohort studies and large observation series.
Inclusion criteria for this review consisted of studies that provided information on incidence rates, pathogenesis, clinical presentations, and differential
diagnoses of non-inflammatory diseases causing unilateral sore throat. Papers were excluded if they focused solely on isolated observations with
typical symptoms. Additionally, references cited in each identified article were reviewed to compile a more comprehensive and extensive collection of
relevant literature. The literature review indicates that in patients with persistent unilateral sore throat, stylohyoid syndrome and tonsilloliths should
be prioritized for consideration and ruled out first.
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BBEAEHMUE INTRODUCTION

Bonb B ropne MOXKeT OblTb CMMNTOMOM  Pas/IMYHbIX A sore throat can be a symptom of various diseases and
3abonesaHWi 1 NaTONOMMYECKMX COCTOAHMIM Kak BocnananTenbHoro,  medical conditions, both inflammatory and non-inflammatory. It
TaK M HEeBOCMa/UTe/bHOTO XapakTepa M ABAAETCA MNPUYMHOM  often prompts patients to consult multiple specialists, including ENT
obpalueHns K Bpavam pPasMYHbIX CNeuManbHoCTel: OTOPUHO-  specialists, therapists, infectious disease specialists, pediatricians,
NAPUHronoram, TepaneBTam, VIH(bEKLI,VIOHVICTaM, neauatpam, Bpa- and general practitioners,

Yam obLe NPaAKTUKN.
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ANropuTM MOCTPOEHUA AmarHosa npu 6onv B ropne
npeanonaraeT  nepeBuMYHOe  pasfeneHve Ha 2 rpynnbi:
OOHOCTOPOHHAA 60nb M 6onb B ropne 6e3 CTOPOHHOCTW.
BocnanutenbHble 3ab0neBaHWsA [OTKKM, BbI3blBAOWME OAHO-
CTOpOHHIo0 60nb B ropne (OBl), Kak NpaBuio, peaKo Bbi3biBalOT
3aTpyAHEHUA NpU MNOCTaHOBKE AMarHo3a, MOCKOMbKY MWMELoT
APKYI KNIMHUYECKYHO KapTUHY: CUMNTOMbI MHTOKCUKALMKU pPasHoM
CTeNeHW BbIPAXKEHHOCTH, LWeWHbIN AMMbaAEHNT, XapaKTepHble
baprHrockonuyeckme NPU3HaKku, U3MeHeHUs B aHaIn3ax KPoBy.

[varHocTvka HeBoOCManuTeNnbHbIX 3abonesaHui, conpo-
Boxaawwmxca OBl, Bbi3biBaeT ocobble TPYAHOCTM BBUAY WX
pPeAKOCTH, a TaKKe OTCYTCTBMA TUMUYHBIX GAPUHTOCKOMUYECKUX
M3MeHeHWn. B paHHom o0630pe onucaHbl ABe HeouyeBUAHbIE
NPUYMHLI  BO3HMKHOBEHMA OBl 06beaMHEHHble  0bMMMK
natoreHeTu4Yeckumm GakTopamm — 06pa3oBaHMEM KabLUMPUKATOB
B MAFKUX TKHAX.

Ouctpoduueckne  KanbUMOMKaTbl  NPeACTaBAfIOT  CO-
60 NaTo/NIOrMYecKME MUHEpasbHbIE  OT/IONEHWSA, KOTOpble
obpasyloTcs B OereHepaTMBHbIX  WMAM  MEPTBbIX  TKaHsX,
HECMOTPA Ha HOPManbHbIM YpoOBeHb KanbuUuAa U ¢ocdaTtoB B
cbiBOpOTKE Kposu [1]. KanbumduKaTbl Hepegro BCTpevaroTcs
npyu Ny4eBbIX WCCAEA0BAHMAX TONOBbl WM WEUM U MOryT ObiTb
06HapyKeHbl B BUAE TOH3UANOAUTOB, CUANOAUTOB U GnebonunTos,
KaNbLUMOULMPOBAHHBIX TMMPATUUECKMX Y3/10B, aTEPOM, XpALLeW
rOpPTaHU, LWNAONOABA3bIYHbIX KOMMNAEKCOB [2, 3].

Kak cnegyetr u3 aHanusa nuTepaTypbl, NpU AAUTENBHO
cywectsytowen OBl, npexae BCero, cnesyeT UCKAYUTL Hanume
y 60/1bHOTO WKNAONOABA3BIYHOTO CUHAPOMA Y TOH3UANONUTA.

LWnnonoaba3blYHbIA CUHAPOM

LLInnonofbAsbluHbIA  CUHAPOM  (CUMHAPOM  YAJMHEHHOTO
LUMNOBMAHOTO OTPOCTKA, cuHApom Mrna) 6bin onncaH W.W. Eagle
B 1937 roay [4], Kak naTonorus WWAONOAbA3LIYHOTO KOMMIEKCa,
BbI3blBalOWaa 601b, gucharnMto M OWyLEHNE MNPUCYTCTBUSA
MHOPOAHOrO Tena Yy OONbHbIX MNOCAEe TOH3UAN3KTOMMK. B
JaNbHEWLEeM 3TOT CMMMTOMOKOMMAEKC Habntoganca wu y
naumeHToB 6e3 NpeaLLecTBYOLWEN XUPYPrUYeCKo TPaBmbl.

B ocHoBe 3ab60/1€BaHUA NEXWUT YAJMHEHUE LUINAOBUAHOIO
OTPOCTKA WM KanbUMOMKaLMA  LIMAOMOABA3bIYHBIX CBA3OK,
YTO BbI3bIBAET KOMMPECCUIO OKPYMKAMOWMX HEWPO-COCYAMUCTbIX
CTPYKTYp. B HenocpeacTBeHHOM 611M30CTU OT LWMAONOABA3BIMHOTO
KOMMMIEKCA HaXoAATCA JINLEBOM, YLWHO-BUCOYHbIN, A3bIYHBIN,
A3bIKOMNIOTOYHBIA M NOADBA3bIYHBIA HEPBbI, @ TAKXKE BHYTPEHHAA
M HapyHas COHHble apTepun. CaasneHue/ywemneHve
3TUX CTPYKTYP YANMHEHHbIM  LUMIOBUOHBIM  OTPOCTKOM MU
QHOMANbHbLIM LWMAOBUAHBIM KOMMNEKCOM MOMET MPOABAATHCA
Pa3NNYHBIMM CUMITOMaMM.

MepBas rpynna KAacCUYecKMX CUMMTOMOB BK/tOYaeT B cebs
OBl Ha cTopoHe YANMHEHHOTO LWWA0BUMAHOIO OTPOCTKa, Ancdaruio,
olwyuleHMe MHOpoaHOro Tena B MoTtke [5-8]. bonb MmoxkeT
/I0KaNM30BaThCA B 06/1aCT HEBGHOM MWHAANUHBI, KOPHA A3bIKa,
B LWee [9], MOXKET MPPAAMMPOBATL B YXO UU HUKHIO YENtoCTb,
YCUAUBATLCA MPU 3eBaHWM, IOTAaHUKM U MOBOPOTAX rooBbl U3-3a
YMEHbLUEHUA MPOCTPAHCTBA MEXKAY LUMAOBUAHBLIM OTPOCTKOM M
LEeMHbIM OTAENOM MO3BOHOYHMKA, YTO MPUBOAUT K YBEUYEHUID
caaBneHuna cocynos wew [6, 10].

Mpu BTOpom Tune 3aboneBaHua (CMHAPOME KapOTUAHOW
apTepUM MW WWUAOKAPOTUAHOM CUHAPOME) MPOUCXOAUT CAaB-
NleHNe COHHOM apTepuu W pasgpaxkeHue nepuapTepUanbHOro
CMMMNATUYECKOTO HEPBHOTO CMIETEHUA. B 3TWUX yCNOBUAX BO3HUKAET

The diagnostic process for a sore throat typically begins by
categorizing the pain into two groups: unilateral and non-unilateral.
Inflammatory diseases affecting the pharynx that cause unilateral
pain are generally straightforward to diagnose due to their distinct
clinical presentation. These conditions are often accompanied by
symptoms of varying severity, cervical lymphadenitis, characteristic
findings on pharyngoscopy, and specific changes in complete blood
test results.

On the other hand, diagnosing non-inflammatory diseases
associated with throat pain can be particularly challenging due to
their rarity and the absence of typical findings during pharyngoscopic
examination. This review discusses two less obvious causes of
unilateral sore throat that share a common underlying factor: the
formation of soft tissue calcifications.

Dystrophic calcifications are abnormal mineral deposits that
develop in degenerative or necrotic (dead) tissue, even when serum
calcium and phosphate levels are normal [1]. Calcifications are
commonly found on radiographic exams of the head and neck as
tonsilloliths, sialoliths, phleboliths, calcified lymph nodes, calcified
atheromatous plaque, calcified laryngeal cartilages, and ossified
stylohyoid ligament [2, 3].

Based on the literature data, when dealing with a case of
long-standing unilateral sore throat, it is essential to first rule out
stylohyoid syndrome and tonsilloliths.

STYLOHYOID SYNDROME

Stylohyoid syndrome, also known as elongated styloid process
syndrome or Eagle's syndrome, was first described by W.W. Eagle
in 1937 [4] as a disorder of the stylohyoid complex causing pain,
dysphagia, and a sensation of a foreign body in patients after
tonsillectomy. Later, this symptom complex was also observed in
patients without prior surgical trauma.

The condition is caused by elongation of the styloid process or
calcification of the stylohyoid ligament, which leads to compression
of nearby neurovascular structures. The facial, auriculotemporal,
lingual, glossopharyngeal, and hypoglossal nerves, as well as the
internal and external carotid arteries, are located close to the
stylohyoid complex. Compression or irritation of these structures
by an elongated styloid process or an abnormal styloid complex can
result in various symptoms.

The classic variant of Eagle syndrome includes pharyngeal
pain on the side of the elongated styloid process, dysphagia, and
a sensation of a foreign body in the pharynx [5-8]. Pain may be
localized near the palatine tonsil, the root of the tongue, or the neck
[9], and can radiate to the ear or lower jaw, often worsening with
yawning, swallowing, or turning the head due to decreased space
between the styloid process and the cervical spine, which increases
compression of the neck vessels [6, 10].

The vascular (carotid) variant of Eagle syndrome, known as
stylocarotid artery syndrome, involves compression of the carotid
artery and irritation of the periarterial sympathetic plexus. In such
cases, pain occurs in regions supplied by the affected carotid artery
branch [11, 12]. Direct compression of the internal carotid artery
can cause pain in the parietal or periorbital areas [13]. Abnormal
contact between the external carotid artery and the styloid process,
combined with lateral deviation of the styloid process, can result in
pain in the infraorbital region, often intensified by head turning [14].

An uncommon manifestation of stylocarotid artery syndrome
may include severe cerebrovascular symptoms such as syncope,
dizziness, or even transient ischemic attacks or stroke [6, 9, 15-17].
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6onb B 06nacTaAx, KPOBOCHAbXKaemblX TMOPaXKEHHON BETBbIO
COHHoM apTepuu [11, 12]. Npamoe caaBneHne BHYTPEHHEN COHHOM
apTepun BbI3bIBaeT 601b B TEMEHHOW WMAW nepuopbuTanbHon
obnactax [13]. AHOManbHbIA KOHTAaKT C HAPYKHOM COHHOWM
apTepvelt npu natepanbHOM OTKNOHEHUW LUMAOBUAHOIO OT-
pOCTKa MOXeT Bbi3BaTb 60/b B MOAMNIa3HUMYHOM 061acTH, YacTo
YCU/IMBAIOLLLYHOCA NMPU NOBOPOTE ronosbl [14].

HeobbluHbIM NPOABNEHMEM CMHAPOMA KapOTUAHOW apTe-
puM MOXKeT ObITb NOABIAEHME TAXKENLIX LEepebpoBacKynApHbIX
CMMMTOMOB, TaKUX Kak 0GMOPOKM, TONOBOKPYXKEHWE, BNAOTb A0
TPAH3UTOPHbIX ULWEMUYECKUX aTaK MW MHcynbTa [6, 9, 15-17]. B
3TWX Cy4YasX CYATAETCH, YTO CMMMTOMbI CBA3aHbl IMBO € NPAMOWA
apTepuanbHO Komnpeccuen (reMogMHaMUUYECKUi MexaHWu3m),
b0 € paccioeHnem BHYTPEHHEN COHHOM apTepum BCIeACTBUE eé
CAaBNEHUA.

HepasHo 6bin BblgeneH TpeTuit Tun 3abonesBaHus, Hasbl-
BaeMbli  CMHAPOMOM  LUMAOBUAHOMO  CAABAEHUA  APEMHOM
BEHbI, MPU KOTOPOM Komnpeccus APEMHOM BeHbl YBENNYMBAET
BHYTpUUYEpEnHOe BEHO3HOe [aBfeHWe, 4YTO NpUBOAUT K
BO3HMKHOBEHWIO FO/IOBHOMN 60U, YCUMBAIOLLECA NMPY NoBOpOTE
ronosbi [18].

Cnesyetr OTMETUTb, YTO BCE TPU TMMA 3aboneBaHWs moryT
nocnenoBaTe/lbHO BCTPEYaTbCA Yy OAHOro 60/bHOro, 4TO elwé
60/1blUe 3aTpyAHAET AMarHocTuky [19].

B nuTepaType TaKXKe COAepKaTca cooblieHus O Apyrux
CMMNTOMaX, aCCOLMMPOBAHHBIX C YAAMHEHHBIM LUMAOBUAHBIM
OTPOCTKOM: 0 POPMMPOBAHMM CTOMKMX A3B B NONOCTU pTa, 3y6HOM
6071 M CNYXOBbIX CMMNTOMaX, BK/OYaA MOTEP CAyXa, WYM B
yLax 1 3an0eHHOCTb ywel [17, 20]. Kak KasyucTuyeckuit cnyyai
onucaHa AMCHOHMA, CBA3AHHAA C YAAMHEHHBIM LUMAOBUAHBIM
oTpocTKoMm [21].

AnarHocTtuka

[MarHocTMKa HauMHaeTca ¢ uctopuu 6onesHu, KoTopas
BbI3bIBAET K/AMHWYECKOE MNOAO3peHWe Ha cuHapom WUrna. Mpu
ocmoTpe 601bHOMO HEOBXOAMMO NPOM3BECTU BHYTPUPOTOBYHO
Nanbnaumio r10TKU, OCOBEHHO HEBHbIX MUHOAMMH WUAU MWH-
JANVKOBBIX HUL B CNyYasX, KOrda MUHIAAAWHbLI Bblav yaaneHbl.
ObneryeHve CMMNTOMOB NpPU  UHOWUABTPALMM  NNAOKAUHOM
nepeaHein HEGHOM AYKKM M MUHIAZIMKOBOM HULIKM MOXKET ObITb
AMArHoCTMYECKM 3HAYMMbIMUK ans cuHapoma Mrna [6]. 3on10Tbim
CTaHAPTOM B AMArHOCTUKE YAJIMHEHHOIO LUMNOBUAHOIO OTPOCTKA
ABNAETCA KoMnbloTepHas Tomorpadusa (KT) [22]. OgHako cneayet
OTMETUTb, YTO MNPU PEHTFEHONOMMYECKOM BU3yanM3auun HeT
€[IMHbIX AMarHOCTUYECKMX KpuTepunes. HekoTopble uccneosatenu
nonaratT, 4TO [A/IMHa HOPMANbHOIO LWWAOBUAHOTO OTPOCTKA
CoCTaBnseT npubansuTenbHo 2,5 ¢cm, Npu 3Tom 3 CM cyuTaeTcs
BEPXHEN TpaHuLel Hopmbl [3], Apyrve cuuTaloT aHOMasbHOM
anvHy 6onee 4,0 cm, TaK KaK OHa Yalle accoumupoBaHa ¢
nossneHnem 6onn [23]. KT-ckaHMpoBaHWe U  aHrvorpadus
MO3BO/IAOT OLEHUTb CBA3b MEXAY KOCTHbIM LIMAOBUAHBIM
OTPOCTKOM W COCEAHVMMM HEMPO-COCYAUCTbIMU  CTPYKTYpamMm,
0Cc0BEHHO B CNyyasx MOAO3PEHUA HA WHCYALT MAW paccioeHue
COHHOM apTepuu [24].

JNleueHune

CTUNONO3KTOMUA ABNAETCA METOLOM Bblbopa AnA NedyeHus
LIMNONOABA3LIYHOTO CMHAPOMA M NOAPA3yMEBAET YKOpPOYeHWe
LUNMNOBUAHOIO OTPOCTKA. OAHAKO Ha CErOAHALHUIA AEHb HET YETKO
onpesenéHHbIX NMOoKasaHWUM K XMPYPruyeckomy BMeLLaTenbCTBY U
HeT eAMHOIO MHEHWA 0 TOM, KaKOM NoAXo4, ydLle —TpaHCopabHbIM
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These symptoms are thought to be related to either direct arterial
compression or dissection of the internal carotid artery caused by
compression.

Recently, a jugular variant, called jugular vein styloid
compression syndrome, has been identified; it involves compression
of the jugular vein, increasing intracranial venous pressure, and
causing headaches that worsen with head turning [18].

It should be noted that all three variants can occur sequentially
in a single patient, complicating diagnosis [19].

The literature also reports other symptoms associated with an
elongated styloid process, including persistent oral ulcers, toothache,
and auditory symptoms like hearing loss, tinnitus, and ear fullness
[17, 20]. Dysphonia related to an elongated styloid process has been
documented as a case report [21].

Diagnosis

Diagnosis starts with a medical history that raises clinical
suspicion of Eagle syndrome. During examination, intraoral
palpation of the pharynx should be performed, especially around
the palatine tonsils or tonsillar fossae in cases where the tonsils
have been removed. Relief of symptoms with lidocaine infiltration
into the anterior pillar and deep into the tonsillar fossa may be
diagnostically significant for Eagle syndrome [6]. The gold standard
for diagnosing an elongated styloid process is computed tomography
(CT) [22]. However, it should be noted that there are no uniform
criteria for radiographic diagnosis. Some researchers believe the
normal length of the styloid process is approximately 2.5 cm, while
greater than 3 c¢m is considered elongated [3]. In contrast, some
researchers suggest that a length of more than 4.0 cm should raise a
strong suspicion of the syndrome in a symptomatic patient [23]. CT
scanning and angiography are crucial for assessing bony elongation
and its proximity to neurovascular structures, especially in cases of
suspected stroke or carotid artery dissection [24].

Treatment

Styloidectomy is the preferred treatment for stylohyoid
syndrome and involves shortening the styloid process. However,
there are currently no clearly established indications for surgery, and
no consensus on which approach is better: transoral or transcervical
[25, 26]. The transoral approach offers shorter operative time
than the transcervical approach, but no significant differences in
postoperative outcomes have been identified between the two.
Some researchers favor the transoral approach due to less operative
time, minimal scarring, and a lower risk of facial nerve injury.
Conversely, the transcervical approach has been shown to allow for
more complete resection of the styloid process and to reduce the
risk of infection [25]. Clinical signs similar to Eagle syndrome, such
as a sore throat and a foreign-body sensation, can also be caused by
tonsilloliths.

TONSILLOLITHS

Chronic tonsillar inflammation can lead to the formation of
calcifications called tonsilloliths. These are mainly found in the
palatine tonsils, with a prevalence of 16% to 46.1% [27], but can also
occur inthe adenoids [28, 29], although much less frequently, ranging
from 6% to 12.9% of cases examined [30]. Additionally, they can be
present in the lingual and tubal tonsils [1]. Usually, tonsilloliths are
solitary, but multiple and bilateral cases also occur.

The most significant study on the incidence of asymptomatic
tonsilloliths was a retrospective analysis of 3,886 CT scans, which
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WU TPaHCUEPBUKaNbHbIM [25, 26]. TpaHCOpanbHbIM NOAXOA,
NMO3BONAET  COKPaTUTb  MPOAO/MKWUTENIbHOCTD — OMepauuuM  no
CPaBHEHWIO C TPAHCLLEPBMKA/IbHBIM [OCTYNOM, HO HUKAKMX ABHbIX
pasnuunii B MOCNEONEPALMOHHBIX PEe3y/bTaTaXx MeXZy 3STUMM
ABYMa crocobammn BMeLLaTeNbCTBa He BblABAEHO. HekoTopble
1CCNe0BaTENN OTAAKOT NPEANOYTEHME TPAHCOPANbHOMY NOAXOAY
BBUAY COKpAlleHUs BPEMEHW Onepauuu, MWHUMANbHOIO
pybLEBaHMA U CHUXKEHUA PUCKA MOBPEXAEHUA NMULEBOTO HEPBa.
C ppyroit CTOpOHbI, BblNO MOKAa3aHO, YTO TPAHCLEPBMKa/bHbIN
noaxos obecneunsaeT 6onee NOJHY PE3EKLMIO LINMNOBUAHOIO
OTPOCTKa M MeHbLUMI PUCK MHeKLMM [25]. CXoaHble C CUHAPOMOM
Urna KAvHWYeckue npossaeHus (6onb B ropsie, 4yBCTBO
MHOPOAHOro Tena) moryT 6biTb 06ycnoBieHbl 06pasoBaHWeEM
TOH3W/I/I0/IUTOB B MUHAA/IMHAX.

ToH3unnonut

XpoHuyecKoe BOCMaNeHUe MWHOANMH MOMET MPUBECTU K
06pa3oBaHMI0 KanbLMPUKATOB, Ha3blBAaEMbIX TOH3WUANOAUTAMM.
TOH3MANONUTBI BCTPEYAKOTCSA, B OCHOBHOM, B HEOHbIX MUHAAMHAX
C YacToTou oT 16% f0 46,1% [27], HO moryT 6bITb 0O6HAPYKEHbI U B
TKaHAX ageHonaos [28, 29], xoTa ropasgo pexe — ot 6% Ao 12,9%
06cnepoBaHHbIX [30], a TakKe B A3bIYHbIX M TPYOHbIX MUHAANMHAX
[1]. Yalwwe ToH3MANOAUTBI BbIBAIOT OAMHOUYHBIMM, HO BCTPEYaoTCA
MHOXECTBEHHbIE U ABYCTOPOHHME TOH3UNNONUTI.

Camoe penpeseHTaTUBHOE WCCAeA0OBaHWE YacToTbl bec-
CUMMTOMHbBIX  TOH3WANOAWTOB MNPOBEAEHO B  XO4E  PeTpo-
CNEeKTUMBHOrO aHanum3a 3886 pesynbtatoB KT, rae 6bino

06HapyXeHo npucytcTBMe ToH3uanonmtos B 30,3% cnydaes.
BbiiBNEHWe  TOH3WANOAWUTOB  YBENIMUYMBANOCL C  BO3PACTOM
obcnesyembix. TeHAEPHbIX PasANUMIn B 4acToTe, KOAMYECTBE U
pasmepax TOH3UINONANTOB He 3aperncTpmpoBaHo [31].

MpumepHo B 3% cnyyaeB TOH3UANOAUTBI COYETAOTCA
C KaMHAIMM B TOYKaX, KEMYHbIX KaMHAMW W CUANOAUTAMM.
3T0 N03BO/AMNIO  aBTOPaM  MPeANOoNOXWUTbL  CyLLeCTBOBaHMe
KOHCTUTYLMOHANbHOM  MpeapacnoNoXeHHOCTM K KamHeobpa-
30BaHUIO B BUAE «NUTOreHHOro AnaTesa» [32].

TOH3MNNONUTBI NPeACTaBAAT cOBOW KanbLUUOULMPOBAHHbIE
NOAMMMKPOOHbIE BUMONNEHKK, M3HAYaNbHO obBpasyemble aspob-
HbIMW U aHA3POOHbBIMKU HAKTEPUAMM, BETETUPYIOLLMMU B KPUNTaX
muHganuH [33, 34]. Mpeppacnonaralowym K 06pasoBaHUIo
TOH3UNNONUTOB (DAKTOPOM ABNAETCA XPOHWYECKOe BoOcCnasneHue
MWHOQNUH, NpuBoAAllee K dopmupoBaHuio dubposa B yCTbAX
KPUWMT, 4TO CO3Z3ET YC/I0BUA A7 HAKOMIEeHUs B r1ybuHe Kpunt
MMKpPOOpraH13moB, 06pasyoLwmx 6MonnéHkM n AeTpuT. BuonnéHka
bopMUpyeT TPEXMEPHYIO CTPYKTYpY, ObpasyloLlyo eé maTpuKc,
npuyém B MyBOKMX cnosx npeobnagatot aHaspobbl, a B Honee
NOBEPXHOCTHbIX — a3pobbl [35, 36]. KanbuuduKaums maTpukca
obecneunBaeTr  JOMONHWUTENbHYIO  3alUTY  MOAMMWKPOGHOM
MUKPOGNOPLI, KMBYLLEN B TOH3uAnonuTe. NMomumo KapboHata
KaNbLMA, KOTOPbIA COCTaBAAET OCHOBY TOH3WANOAWTA, B HEM
COAEpIKaTCa Apyrue XMMUYeckne KOMMOHEHTbI, TAKME KaK MarHui,
HaTPWUW, Kanun, Keneso, xnopuabl, ¢topmabl, cynbdaTbl B BUAE
SOa, HUTpPaThI B BUAE NOs, gnokeuna kpemuua B suge SiOz, n apyrue
HeMAEHTUOULMPOBAHHbIE KOMNOHEHTbI [33].

B omHOM M3  uMCCNefoBaHMI  aBTOPbI,  MCMOAb3yA
MWKPO3NEKTPOAbI, MNOKa3anW, YTO MMUKPOOPraHW3Mbl B TOH-
3UNN0NUTE  AplIaT  KUCAOPOAOM M HUTpaTom. Wx aaHHble
NpOAEMOHCTPMPOBANM CTPATUOMKALMIO HaKTepUit C KUCIOPOAHBIM
[AbIXaHMEeM Ha BHELIHEM C/10€ TOH3U/I0NNUTOB, AeHUTPUOUKALMIO
K CepefiMHe UM 3aKUCNEHWe K OcCHoBaHui [36]. B apyrom

found tonsilloliths in 30.3% of cases. The incidence increased with
age. No differences in the incidence, number, or size of tonsilloliths
were observed by gender [31].

In about 3% of cases, tonsilloliths are associated with kidney
stones, gallstones, and sialoliths. This suggests a constitutional or
hereditary predisposition to stone formation, often referred to as
"lithogenic diathesis" [32].

Tonsil stones harbor a biofilm composed of multiple aerobic
and anaerobic bacteria within the tonsillar crypts [33, 34]. Chronic
tonsillitis promotes fibrosis, which closes off the crypt orifices,
creating an environment conducive to microbial accumulation,
biofilm formation, and detritus buildup within the crypts. The biofilm
develops a three-dimensional structure, with anaerobic bacteria
dominating the deeper layers and aerobes in the superficial layers
[35, 36]. The calcification of this biofilm offers additional protection
for the polymicrobial microflora residing within the tonsillolith.
Besides calcium carbonate, which forms the core of tonsilloliths,
other chemical components include magnesium, sodium, potassium,
iron, chlorides, fluorides, sulfates as SOa, nitrates as NOs, silicon
dioxide as SiO:, and other unidentified components [33].

Research utilizing microelectrodes has shown that
microorganisms within tonsilloliths respire oxygen and nitrate,
with a notable stratification of activity: oxygen respiration at the
outer layer of tonsillolith, denitrification toward the middle, and
acidification toward the bottom [36]. Another study using PCR and
scanning electron microscopy identified several genera of anaerobic
bacteria, including Eubacterium, Fusobacterium, Megasphaera,
Porphyromonas, Prevotella, Selenomonas, and Tannerella, within
tonsilloliths. These bacteria are associated with the production of
volatile sulfur compounds [35]. When sulfur production reaches a
critical level, symptoms like halitosis develop [37].

Tonsilloliths can vary significantly in size, ranging from a few
millimeters to several centimeters, and in weight, from 0.56 grams
to 42 grams [38].

Small tonsilloliths are typically asymptomatic and are
discovered incidentally during radiographic examinations [1]. In
contrast, larger ones may cause a sore throat and a foreign-body
sensation [39]. Other possible symptoms include cough, dysphagia,
or an unpleasant taste in the mouth [40]. Tonsilloliths can also
cause referred otalgia, since the tonsils are innervated by the
glossopharyngeal nerve, the terminal branch of which forms the
tympanic plexus on the medial wall of the tympanic cavity [41]. In
rare cases, tonsilloliths may lead to serious complications such as
esophageal perforation or mediastinitis [37].

Large asymptomatic tonsilloliths have been reported [42].
For example, an incidental finding of a giant tonsillolith measuring
2.2x1.9x1.6 cm in an 18-year-old girl during evaluation [40].

Diagnosis

Tonsilloliths are diagnosed based on presentation, medical
history, physical examination, tonsil palpation, and imaging studies.
A tonsillolith can be identified by pharyngoscopy, where it typically
appears as a dense, white or yellow, pebble-like mass within
a tonsillar crypt or lacuna. When deeply located, it may cause
unilateral tonsillar enlargement [43]. However, tonsilloliths are not
always visible during pharyngeal examination; imaging studies are
often necessary.

A study comparing the effectiveness of panoramic radiography
(PR or OPG) and cone-beam computed tomography (CBCT) for
detecting tonsilloliths found that only 51.4% of the tonsilloliths
identified on CBCT images were also detected on panoramic
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UCCNeaoBaHUM MOCPEACTBOM MOAMMEPA3HOM LEenHOW peakumuu
W CKaHWUpYIOLLEN 31EKTPOHHOM MUKPOCKOMUWU B TOH3UANONUTAX
6binn 0BHapyKeHbl aHaspobHble baKTepuK, NpuHagaerKalme
K popam Eubacterium, Fusobacterium, Megasphaera, Por-
phyromonas, Prevotella, Selenomonas w Tannerella, koTopble,
no-BMOMMOMY, CBA3aHbl C BbIPabOTKOM NIETYYMX COEAMHEHUN
cepbl [35]. Korma npoayKums cepbl [AOCTUraeT KpUTUUYECKOM
KOHLLEHTPALIMK, NOABAAETCA TaKOM CUMMTOM, KaK raamTtos [37].

Pasmepbl TOH3WnnonuTOB BecbMa BapuabenbHbl:  OT
HECKONbKMX MUIZIMMETPOB A0 HECKONbKUX CaHTUMETPOB, BECOM
ot 0,56 r no 42 r [38].

Menkue TOH3UNNONUTbI 06bIYHO BECCUMNTOMHbBI U ABAAIOTCA
C/ly4aliHOW HaXoAKOM MpW PEHTrEHONOrMYECKOM WCCNeA0BaHNU
[1], bonee KpynHble MOryT cTaTb NpuW4MHOW 6O/MM B rophe,
oLwyweHna nHopogHoro Tena [39]. Cpeau Apyrux BO3MOMKHbBIX
CMMMNTOMOB — Kallenb, Aucdarus, HeNpUATHbIV NPUBKYC BO pTy [40].
TOH3UNNONWTBI MOTYT BbI3bIBaTb MOABNEHUE OTANTMUMU, MOCKO/bKY
MUHANNHBI UHHEPBUPYIOTCA A3bIKOINOTOYHBIM HEPBOM, KOHEYHas
BETBb KOTOPOro obpasyeT 6apabaHHOEe cnneTeHne Ha MeananbHoM
cTeHKe 6apabaHHoi nonoctn [41]. MHorga TOH3UANOAUTBI MOTYT
CTaTb MPUYMHOW MKU3HEHHO YrpOXAKLMX CUTYaLMM, TaKMX Kak
nepdopauys NuLLEeBoaa, UM MeauacTuHuT [37].

B nutepaType onucaHbl cay4au 6ecCMMNTOMHbIX TOH-
3unnonuntos Gonblworo pasmepa [42]. Tak, 6bl10 ONMCAHO Hab-
NoAeHMe TMraHTCKOro TOH3uAnoAuTa pasmepom 2,2x1,9x1,6 cm
y 18-neTHel AeBYLUKM, KOTOPbIM OKa3ancAa Cny4yalHOM HaxoA4KoWn
[40].

AnarHocTtuka

[lnarHocTvKa TOH3UNNO0NUTa OCYLLECTBAAETCA Ha OCHOBAHWM
*anob 1 aHamHe3a, 0CMOTPA, Nasbnauuu MUHAAMH U JIy4eBbIX
METOA0B WUCCNEA0BaHMA. TOH3UANONUT MOXKET BbiTb 0BHapyKeH
npu GapuvHIOCKONUKU B BUAE NIOTHOM GEeNoi 1 KENTOM Macchbl B
NpoCBeTe /IaKyHbl MWHAAAWHbI. MMpy ryOOKOM pacrono)eHuu
OH MOXEeT C03/1aBaTb BreyaTieHne OfHOCTOPOHHEro yBesMyeHus
MUHAaMHbL [43]. OfHaKo TOH3WANOAUTLI [Aaneko He Bcerga
BbIABNAIOTCA NPU OCMOTPE [OTKM, YacTo ANs 3Toro Tpebyrotca
NlyyeBble MeToAbl UCCNeaoBaHMA.

CpaBHUTENbHbIV aHANM3 YaCTOTbI BbIABNEHWUA TOH3UAI0/IMTOB
Ha naHopamHoi opTtonaHtomorpadum (MO) ¥ KOHYCHO-Ny-
yeBOW KomnbloTepHoi Tomorpadum (KNKT) nokasan, uyto MO
no3BonAeT BU3yannsmMposatb ToAbKOo 51,4% TOH3MANONUTOB,
obHapykmBaemblx Ha KJ/IKT [44]. Haubonee uHOOPMATUBHLIM
MeTOAOM WuccnenoBaHuA ToHsunnonutos asnsetca KT, nosso-
NAOLLAA TOYHO JIOKANIM30BaTb MMEIOLLMICA KaNbLMHAT U NOKa3aTb
€ro B3aVMOOTHOLUEHUA C OKPYXKAIOWMMU MATKUMU TKaHAMU U
cocyaamu [45, 46].

Ewé opHo cpaBHWTEenbHOE WM3ydyeHue 3PHEKTUBHOCTU
MEeTOZ0B BW3yanuM3auuMuM NPOBEAEHO WCCAefoBaTeNs MM, MpPO-
aHa/M3MPOBABLUMMK pe3ynbTaTbl 2244 YyenoBeK, KOTopbIM Bblan
cAenaHbl NapHble NocnefosaTeNbHble nccnefoBaHusa B suae MO
1 KT obnact ronosbl v wen. ToH3MAN0ANUTbI Bblin 06HApPYKEHDI
y 300 (13,4%) n 914 (40,7%) wn3 2244 yenosek npu MO u KT
cooTtBeTcTBeHHO. Ha MO TOH3MAN0AUTbI HaKNaAbIBaUCh HA BETBb
HUMKHE YeNtoCcTU Ha YPOBHE MArKoro Héba U Huke ero y 176
(7,8 %) 1 90 (4,0 %) yenoseKk COOTBETCTBEHHO. TOH3WANONUTDI
TaK}Ke HaKNAAbIBA/IMCb Ha OKPYMKaloLWLME MAFKMEe TKaHW HUXKe
TeNa HUKHEN YenioCTH, C3aM — HUKE YINa HUKHEeN 4enoctu
1 BeTBU HUKHel yentoctn y 33 (1,5 %), 26 (1,2 %) u 28 (1,3 %)
YyeNoBeK COOTBETCTBEHHO. MccnenoBaHMe BbIABUIO 3HAUMTENbHYIO
Koppenauuio mexay uaeHtudukaumein Ha MO u pasmepamu
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radiographs [44]. Computed tomography (CT) is the most informative
modality for evaluating tonsilloliths because it accurately depicts
their location, relationships with surrounding soft tissues, and blood
vessels [45, 46].

A comparative study involving 2,244 patients who underwent
serial PR and CT scans of the head and neck found tonsilloliths
in 13.4% and 40.7% of patients, respectively. On panoramic
radiographs, tonsilloliths were superimposed over the ramus of the
mandible at the level coincident with and inferior to the soft palate
in 7.8 % and 4.0 % of individuals, respectively. Palatine tonsilloliths
were superimposed over the surrounding soft tissues inferior to the
body of the mandible, postero-inferior to the angle of the mandible,
and posterior to the ramus of the mandible: in 1.5%, 1.2%, and 1.3%
of individuals, respectively. The study found a strong association
between tonsillolith detection on PR and tonsillolith size. Based
on this research, the authors concluded that CT remains the gold
standard for evaluating patients with suspected tonsilloliths [27].

One notable study analyzed CT scans of 326 patients diagnosed
with tonsilloliths, with follow-up periods ranging from 3 to 71
months. These patients were monitored for conditions such as
benign and malignant tumors of the maxillofacial area, osteomyelitis,
cysts, dental implants, and jaw fractures. Initially, tonsilloliths were
detected in 134 of these patients; 65 had one, 32 had two, 17 had
three, and 20 had four or more. By the end of the follow-up, 12.1%
of the patients saw their tonsilloliths disappear, and in 26.1%, they
changed, mainly increasing in size. Smaller tonsilloliths initially grew
larger, while larger ones remained stable. In 37.3% of cases, the
location of tonsilloliths shifted toward the tonsil surface, especially
for smaller stones, and there was a positive correlation between
initial depth and the velocity of the movement. Larger stones stayed
in place. Calcification levels of tonsilloliths, measured in Hounsfield
units (HU), showed dynamic fluctuations: HU numbers increased
in 84.3% and decreased in 12.7% of tonsilloliths over the follow-up
period. The study revealed dynamic changes in size, position, and
calcification levels, with a tendency for some stones to be expelled
from the tonsils. The authors reasonably suggested that large, deeply
positioned tonsilloliths increase the risk of damaging surrounding
tissues and may lead to tonsil abscesses and halitosis [46].

Earlier studies also noted that tonsilloliths can gradually calcify
from a soft, gel-like mass to hard "stones" [35].

Differential diagnosis should rule out conditions such as
large/dense maxillary tuberosity, intraosseous abnormalities of
the mandibular ramus, osteomas, phleboliths, sialoliths, calcified
lymph nodes, malignancies, foreign bodies, ectopic teeth, isolated
bones or cartilage remnants from embryonic tissue, elongated
styloid processes, tonsillar hypertrophy, and calcified granulomas/
granulomatous lesions.

Treatment

Treatment of tonsilloliths varies based on their size, symptoms,
and patient preference. Smaller tonsil stones can be managed
conservatively with warm saline rinses (gargles), which help loosen
and dislodge the tonsilloliths, promoting their natural expulsion.
If the patient prefers, manual removal or curettage (a scraping or
scooping procedure) can be performed [34]. However, removing
individual tonsillolithsis generally not recommended when numerous
stones are present. Larger or numerous tonsilloliths typically require
bilateral tonsillectomy [47]. In asymptomatic patients, observation is
recommended.

We present a diagnostic algorithm for the "unilateral sore
throat" syndrome to differentiate distinct disease categories with
similar presentations.
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TOH3MANONAMTOB. Ha OCHOBaHUM NpPOBEAEHHbIX WccneaoBaHWUIA
aBTOpbl cAenanu BbiBog, 4To KT ABNAETCA 30710TbIM CTaHAAPTOM
ONA UCCNefoBaHMA MNAUMEeHTOB C NOAO3PEHMEM Ha Hanuuune
ToH3unnonnTos [27].

3acnyKuBaeT BHWMMaHUA OAHO WcCnefoBaHWe, rae 6bin
nposeféH aHanu3 pesynbtatos KT-uccnegosaruii 326 nauneHTos,
Y KOTOPbIX OblIM OBHapyKeHbl TOH3WANOAWUTLI, B AMHAMMKE.
Mepuvog, HabnogeHua coctasun ot 3 Ao 71 mecAua. MaupeHTbl
Haxo4uAucb nog HabnogeHnem No NoBoAy A06POKaYeCTBEHHbIX
M 3/10Ka4ecTBEeHHbIX HOBOODOPA30BaHWUIA  YeNtOCTHO-IULEBOW
obnactn, octeoMuennTa, KWUCT, 3yBHbIX MMMNAHTOB, MEPEsOMOB
yentoct. Mpu nepsuyHOom KT-uccnefioBaHUM  TOH3UANOAUTI
6binn 0bHapyKeHbl Yy 134 13 326 YenoBeK, NPUYEM OAMHOYHbIN
TOH3UANOAWUT MMeN MecTo y 65 mauMeHToB, ABa TOH3MANOAWUTA
—y 32, Tpu — y 17, yetbipe u bonee — 20. K KoHUy nepuona
HabnoaeHus y 12,1% NaumeHTOB TOH3UANONUTLI Ucye3nu, B 26,1%
CNy4aeB OHW WM3MEHWUAW CBOM pPa3mepbl, NPEeMMyLLEeCTBEHHO B
CTOPOHY WX YBE/IMYEHWA, NPU STOM, YBEIMYMBAZIUCL U3HAYANbHO
Me/IKMe TOH3WUANONUTBI, @ KPYyNHble — He MNOMEHAAN CBOMX
pasmepoB. B 37,3% u3meHwunacb noKauma TOH3UANO/IMTOB:
OTMEYEHO WX ABUXKEHWEe B CTOPOHY MOBEPXHOCTU MWHAANWHDI,
NPUYEM BbiABIEHA NOMOKUTENbHAA KOPPENALMA MeXay rybuHom
NepBUYHOTO  PACMONOXNEHUA HeBONbLUMX TOH3UANOAWUTOB U

CKOPOCTbIO UX CMELLEHMA B CTOPOHY MOBEPXHOCTU MWHAANMHDI.
OTmeyeHo

KpynHble TOH3WNNOAUTbI OCTaBaMCb Ha MecTe.

——

dapuHrockonus
Pharyngoscopy
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"

CONCLUSION

In this review, we explored two uncommon soft-tissue
pharyngeal conditions caused by calcification that present with
symptoms resembling a unilateral sore throat and a foreign-body
sensation: elongated styloid process syndrome (also known as Eagle's
syndrome) and tonsilloliths. These conditions are characterized
by the absence of distinct pharyngoscopic changes, which makes
imaging techniques essential for accurate diagnosis. CT scanning
of the neck is considered the gold standard for diagnosing both
conditions.

*

RW Buoncua
WR Biopsy
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TaKXe W3MEHeHWe YPOBHA KanbUudUKaLMM TOH3UANOAUTOB,
XapaKTepusyembix no wkane XayHcounga (HU): B 84,3% cnyyaes
HU yBennuunca, a B 12,7% — ymeHbwnnca. Takum obpasom,
aBTOPbI BbIABUAN AMHAMMUYECKOE M3MEHEHWE Pa3MepPOB, NO3NLMK
W YPOBHA KaNbUMOUKALUM TOH3UANONUTOB U TEHAEHLMIO K
9KCKpeLnmn ux s MUHAAANH. ABTOPbI UCCe0BaHUA 060CHOBAHHO
NPeAnoNoXKUAN, UYTO KpynHble, ryOOKO pPacroNoKeHHble TOH-
3UANONUTBI  YBENIMUMBAIOT PUCK MOBPEXKAEHUA  OKPYKAIOLLMX
TKaHEM MUHAANMHBI M CNOCOBCTBYIOT pas3suTUIO  abcueccos
MWHAAANHBI U rannTo3a [46].

M3meHeHWe O U3UYECKMX XapaKTEPUCTUK TOH3UANONUTOB
OT reneobpasHoii KOHCUCTEHLUMWM [0 COCTOAHUA «KamHA» 6blno
OoTMeYeHo U B boniee paHHMX paboTax [35].

OnoddepeHumanbHaa  OMArHOCTUKA  OOMKHA  UCKIOYUTD
6onblUyl0  BYrpuCTOCTb  BEPXHEW  YENHCTM, BHYTPUKOCTHblE
aHOMa/NMM BETBU HWXKHEN 4entocTn, octeombl, Gaebonutbl u
CManonuTbl, Kanbuudukaumio aMmdaTMYecKux Y3108, rpaHyném
M 3/10KaYecTBEHHbIX HOBOODOPa30BaHWM, WHOPOAHbIE Tena,
9KTOMUIO 3y6a, M30NMPOBAHHbIE KOCTU/XPALLM, MPOUCXOAALLME U3
3MBPUOHANBHbIX OCTATKOB, YA/IMHEHHDBIV LINNOBUAHBIA OTPOCTOK,
rMnepTpodUio MUHAAIMH U TPAHYNEMATO3HbIE OCNOKHEHMS.

NeyeHune

JleyeHne TOH3UNNONUTOB 3aBUCUT OT MUX pasmepa, Haanuma
CMMMNTOMOB W MpeAnoyTeHui nauueHTa. bonee menkue Kamuu
MOHO /1Ie4NTb KOHCEePBATMBHO MONOCKAaHWAMM pacTBOpamm

CONMM B HaAeXAe Ha eCTeCTBEHHOe [ABUXEHWe TOH3MANoNUTa
K MOBEPXHOCTM MMHAANMHbLI. ECAM MaumeHT npeanodnTaer, ux
TaKXe MOXHO Y[a/iATb KIOPETaXeM Moj, MeCTHON aHecTesumei
[34]. WHaueuMayanbHoe yAaneHMEe MHOTOYUCAEHHBIX KaMHei
B MMHOAnMHax HeuenecoobpasHo. bBonee KpynHble wau
MHOMECTBEHHbIE TOH3WANOAUTBI TPebyloT npoBeaeHMs ABY-

CTOPOHHEW TOH3uAN3KTOMMM [47]. EcnM y  naumeHTa  HeT
CMMMTOMOB, MOKa3aHo HabsoaeHwe.
MpuBoaMM  pas3paboTaHHbIM  HaMM  AMArHOCTUYECKUM

aaropuTM  nNo  CUMHAPOMY «OAHOCTOPOHHAA 6onb B ropne»,
YTObbI NOKa3aTb, KaKoe MeCTO 3aHMMaloT pacCMaTpuBaemblie
HO30/10rM4yecKkne eanHuLLbl B KOMNaeKkce 3360/'IeBaHVIVI, MMerLmnx
CXOAHble KNMHN4YeCKne npoAasneHuA.

3AKNIOMEHUE

B 3tom o0630pe Mbl OCTaHOBM/AWUCL Ha ABYX PeaKo
BCTPEYAIOWMXCA BapuaHTax NaTONOMMYECKUX W3MEHEHWA B
MATKUX TKaHAX [NOTKW, OBYCNOBAEHHbIX WX KanbLubuKauuei
1 BblI3bIBAOWNX CXOAHble cumnTombl B Buae OBl 1 owylieHna
WMHOPOAHOro Tena — 3T0 CMHAPOM YAJMHEHHOIO LIMAOBUAHOIMO
OTPOCTKA U TOH3UANOAUT. [JaHHble MaTONOrMYyecKne COCTOAHMA
06beanHAET OTCYTCTBME XapaKTePHbIX (apUMHIOCKONUYECKUX
MU3MEHeHW’, 4YTo TpebyeT nNpUMEHEeHWs JlyyeBblX METOAOB
nuccnegoBaHnA ANAa UX AMArHOCTUKKW. 3010TbiIM CTaHAAPTOM B
oboux cnyyasx asnsetca KT opraHoB wew.
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