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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: The article provides a description of the clinical 

application of the authors' method of quantitative assessment of 
the degree of severity of glossoptosis based on clinical and X-ray 
anthropometric indicators (predictors). In the presentation of the 
scale for assessing clinical predictors (head position, shape of the 
palate, frenulum of the tongue, posture of the tongue by dr. John 
Mew, size of the palate), functional predictors (functional test 
with a bucket of water, index of degree of difficulty of tracheal 
intubation by dr. Seshagiri Rao Mallampati, degree of tongue 
elevation impairment for dr. S. Zaghi), X-ray - anthropometric 
indicators, (assessment of the position of the hyoid cyst along 
the C3-RGn line, type of slit growth). Each predictor was 
assessed by the number of scores. The sum of points according 
to all criteria indicated the level of importance of glossoptosis: 
mild severity – 0-20 points; moderate severity – 21-48 points; 
severe – 49 – 76 points. The algorithm for assessing the stage of 
glossoptosis is illustrated with a clinical case.

The aim of the study: to improve the diagnosis of glossoptosis 
by determining clinical and X-ray anthropometric predictors of 
quantitative assessment of its severity.

Results and their discussion: As a result of the analysis of 
literature data and our own clinical studies, we have developed 
a methodology for the quantitative assessment of glossoptosis 
based on clinical and X-ray anthropometric predictors, 
namely: clinical predictors (head position, palate shape, tongue 
frenulum, tongue posture according to John Mew, the size of the 
palatine tonsils), functional predictors (functional test with a sip 
of water, the difficulty index of tracheal intubation according 
to Mallampati, the degree of tongue elevation according to S. 
Zaghi), X-ray - anthropometric predictors (estimation of the 
position of the hyoid bone relative to the C3-RGn line, type jaw 
growth)

Conclusions: As a result of the analysis of special literature 
over the last 10 years and the conducted own clinical and 
additional examinations of 168 patients, a method of quantitative 
assessment of the severity of glossoptosis based on clinical and 
X-ray anthropometric indicators (predictors) was developed. It 
allows not only to detect the presence of glossoptosis, but also 
to quantitatively assess its severity: light – 0-20 points; average 
– 21-48 points; difficult - 49 - 76 points. What will allow us 
to plan orthodontic treatment, individualize myofunctional 
correction programs and motivate parents for successful 
cooperation with the doctor during the active period and during 
the retention period.

Key words. Hyoid bone posture, tong posture, tong tie, 
tongue elevation scale, lateral cephalometry, Mallampati index, 
hypertrophy of the palatine tonsils.

Introduction.
Dento-orofacial anomalies are one of the common dental 

diseases with a steady growth trend [1]. Functional disorders 
contributing to their occurrence and strengthening are extremely 
diverse [2]. Abnormally occurring functions of the oral cavity 
should be included here: swallowing [3], chewing [4], breathing 
[5].

Glossoptosis, in some cases, is a consequence, in others, 
a cause of the formation of abnormal types of maxillofacial 
growth [6], the development of pathological types of bite [7], 
anomalies of the shape and size of the tooth rows [8].

Based on the analysis of the literature available to us, insufficient 
attention has been paid to the development of an algorithm for 
assessing the position of the tongue based on clinical and X-ray 
anthropometric predictors, such as: type of jaw growth, degree 
of restriction of tongue elevation, abnormalities of the tongue 
frenulum, position of the hyoid bone, position of the tongue at 
rest.

The aim of this study: to improve the diagnosis of glossoptosis 
by determining clinical and X-ray anthropometric predictors of 
quantitative assessment of its severity.
Materials and Methods.

We conducted a clinical and additional examination of 168 
patients who applied for consultation at the Department of 
Orthodontics of the National University of Health Care of 
Ukraine named after P.L. Shupyk (head of the Department of 
Medical Sciences, Prof. Drogomyretska M.S., clinical base 
- National Children's Specialized Hospital of the Ministry of 
Health of Ukraine (consultative and diagnostic polyclinic)). The 
distribution of patients by age is shown in Figure 1.

When conducting the study, we used measurement tools 
and methods, as well as the patient's informed consent form 
for conducting the study, which corresponded to the main 
provisions of the Law of Ukraine No. 2801-XII "Basics of the 
Legislation of Ukraine on Health Care", ICH GSR (1996-2016), 
the Helsinki Declaration of the World Medical Association on 
Ethical Principles of Scientific Medical Research with Human 
Participation (1964-2013), the Council of Europe Convention 
on Human Rights and Biomedicine (from 04.04.1997), Order of 
the Ministry of Health of Ukraine № 690 from 2009.

Characteristics regarding oral health measures (Angle’s 
classification of the malocclusion, overjet, overbite, posterior 
crossbite and respiratory mode) were also assessed. Total of 
168 children were evaluated. Patients who had a vertical type of 
facial growth (52%) more often had oral/oral-nasal breathing. 
Patients who had a horizontal type of facial growth (34%) had 
an incorrect position of the tongue in the form of passing it 



58

through the posterior teeth. Patients with a neutral type of jaw 
growth (14%) had different tongue placement options: from 
touching the upper teeth and alveolar processes to touching the 
lower teeth (Figure 2).

The studies (Figure 3) carried out coincided with the data from 
many years of clinical studies of John Mew (John Mew Tongue 
Posture, Journal of Orthodontics Volume 8, Issue 4 https://doi.
org/10.1179/bjo.8.4.203).

When analyzing lateral cephalograms (the patient's head was 
fixed in the fixing device in a natural position - natural head 
posture) [9].

The position of the hyoid bone was assessed on lateral 
cephalograms using the integral method [10]. The position of 
the tongue was assessed clinically during intraoral examination 
according to John Mew [11] and on lateral cephalograms [12].

The tone of the muscles of the hypoglossal group and the 
position of the tongue were clinically evaluated according to 
the index of difficulty of tracheal intubation Mallampati [13]. 
Tongue frenulum was assessed by absolute length in millimeters 
[14]. Elevation of the tongue was assessed according to the 
scale of S. Zaghi [15]. Quantitative assessment of the degree of 
hypertrophy of the palatine tonsils was carried out according to 
Brodsky [16].
Results.

As a result of the analysis of literature data and our own clinical 
studies, we have developed a method of quantitative assessment 
of glossoptosis based on clinical and X-ray anthropometric 
predictors (Table 1).

The quantitative assessment algorithm is as follows:
1. During an extraoral examination, assess the position of 

the head (in a natural position) and evaluate it according to the 
points proposed in Table 1.

2. During an intraoral examination, evaluate the shape of 
the palate, the condition of the frenulum of the tongue, and 
the posture of the tongue; the size of the palatine tonsils and 
evaluate them according to the points proposed in Table 1.

3. During functional studies, conduct a test with a sip of water, 
the Mallampati test, the degree of tongue elevation and evaluate 
them according to the points proposed in Table 1.

4. When analyzing lateral cephalograms, evaluate the type of 
facial growth; assess the position of the hyoid bone according 
to M. Rokabado and evaluate them according to the points 
proposed in Table 1.

As an example, we cite a clinical case. Patient A., 6 years 
old. She turned to an orthodontist with complaints about the 
incorrect position of her teeth.

Body type is asthenic; Posture type according to Staffel – 
flat back round-concave back; the head is lowered and tilted 
to the side (to the left shoulder); the face is narrow (Figure 
4); disproportionate: deficiency of the middle zone of the 
face and an increase in the lower third; the zygomatic area is 
underdeveloped; dark "circles" under the eyes; the bridge of 
the nose is wide; nose - labial furrows are pronounced; the red 
border of the lips is dry; lips closed with tension); the center of 
the chin is shifted to the right; supramental furrow smoothed; 
facial profile is moderately convex; the lips are correlated with 
the positive step of Korghaus; the nasolabial angle is slightly 
increased; the chin in the sagittal plane is slanted distally; the 
angle of the lower jaw is increased.

Shallow vestibule of the oral cavity (Figure 5); thin phenotype 
of periodontal tissues; the mucous membrane of the alveolar 
process is pale with areas of ischemia; prominence of the 
roots of the frontal teeth; early variable bite; shortening of the 
tooth row in the frontal area of the upper and lower tooth row; 

Figure 1. Distribution of patients by age: 1) early variable bite of 6-8 
years; 2) late variable bite 9-12 years; 3) permanent bite - 13 years 
and older.

 Green – neutral                                                  Orange – horizontal                                       Red - vertical.

Figure 2. Distribution of patients by type of facial growth: green - 
neutral; orange - horizontal; red - vertical.

Figure 3. Types of tongue posture for various malocclusions (by John 
Mew).



59

CLINICAL EXAMINATION

Head position

correct 0 points 
forward Head position 1 point 
the head is lowered 2 points 
head thrown back 3 points 

The shape of the palate
dome-shaped 0 points 
high palate 1 point 
gothic palate 2 points 

Tongue tie
normal dimensions and place of attachment 0 points 
tongue tie abnormalities 1 point 
ankylosis of tongue tie 2 points 

Tongue posture according to John 
Mew

against palate, the tongue touches the alveolar processes and teeth 0 points 
the tongue touches only the upper posterior teeth 1 point 
the tongue touches only the lower posterior teeth 2 points 
the tongue is placed between the side teeth 3 points 
the tongue is placed between the front teeth 4 points 
the tongue touches only the lower front teeth 5 points 

The size of the palatine tonsils 
(Brodsky L., 1989)

the tonsils are completely within the palatal arches or have been removed previously 0 points 
the tonsils occupy less than 25% of the transverse dimension of the oropharynx 
between the anterior palatal arches 1 point 

tonsils occupy from 26 to 50% of the transverse size of the oropharynx 2 points 
tonsils occupy from 51 to 75% of the transverse size of the oropharynx 3 points 
tonsils occupy more than 75% of the transverse size of the oropharynx 4 points 

FUNCTIONAL EXAMINATION

Functional test with a sip of water

absence of tension of facial muscles 0 points 
tension of only the circular muscle of the mouth 1 point 
tension of the circular muscle of the mouth and chin muscle 2 points 
tension of the circular muscle of the mouth, the chin muscle and the circular muscle 
of the eye 3 points 

tension of the circular muscle of the mouth, chin muscle, circular muscle of the eye 
and neck muscles 4 points 

Mallampati Index

Class I. The soft palate, pharynx, tonsils and uvula are visualized 0 points 
Class II. The soft palate, pharynx and uvula are visualized 1 point 
Class III. The soft palate and the base of the tongue are visualized 2 points 
Class IV. Only the hard palate is visualized 3 points 

The degree of tongue elevation 
according to S. Zaghi, 2017

there is no limitation of tongue mobility 0 points 
mobility restriction of the 1st degree – the tongue reaches the upper incisors (≥80%) 1 point 
mobility restriction of the 2nd degree - the tongue does not reach the upper incisors 
(50 - 80%) 2 points 

restriction of mobility of the 3rd degree - the tongue is located in the middle between 
the incisors of the upper and lower jaw (≥50%) 3 points 

mobility restriction of the 4th degree – the tongue is located at the bottom of the oral 
cavity (≥25%) 4 points 

X-RAY ANTHROPOMETRIC INDICATORS OF LATERAL CEPHALOGRAMS

assessment of the position of the 
hyoid bone relative to the C3-RGn 
line (according to M. Rocabado, 
1984)

4 mm below the C3 line – RGN 0 points 
below C3 line – RGN from 2 to 3 mm 1 point 
below C3 line - RGN from 1 to 0 mm 2 points 
above line C3 – RGN from 0 to 2 mm 3 points 
above the C3 line - RGN from 3 to 5 mm 4 points 
above the C3 line – RGN from 6 to 8 mm 5 points 
below the C3 line - RGN by more than 4 mm 6 points 

Type of facial growth
neutral 0 points 
horizontal 1 point 
vertical 2 points 

Degree of severity of glossoptosis
light 0-20 points 
middle 21-48 points 
severe 49-76 points 

Table 1. Quantitative evaluation of the severity of glossoptosis according to clinical and X-ray anthropometric criteria (predictors).
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CLINICAL EXAMINATION
Head position the head is lowered 2 points 
The shape of the palate gothic palate 2 points 
Tongue tie tongue tie abnormalities 1 point 
Tongue posture according to John Mew the tongue touches only the lower front teeth 5 points 

The size of the palatine tonsils (Brodsky L., 1989) tonsils occupy more than 75% of the transverse size of the 
oropharynx 4 points 

FUNCTIONAL EXAMINATION

Functional test with a sip of water tension of the circular muscle of the mouth, chin muscle, 
circular muscle of the eye and neck muscles 4 points 

Mallampati Index Class II. The soft palate, pharynx and uvula are visualized 1 point 

The degree of tongue elevation according to S. Zaghi, 
2017

restriction of mobility of the 3rd degree - the tongue is 
located in the middle between the incisors of the upper and 
lower jaw (≥50%)

4 points 

X-RAY ANTHROPOMETRIC INDICATORS OF LATERAL CEPHALOGRAMS
assessment of the position of the hyoid bone relative to 
the C3-RGn line (according to M. Rocabado, 1984) above the C3 line - RGN from 3 to 5 mm 4 points 

Type of facial growth vertical 2 points 

Degree of severity of glossoptosis
light 0-20 б 
middle 21-48 б 
severe 49-72 б 

Table 2. Quantitative evaluation of the severity of glossoptosis according to clinical and X-ray anthropometric criteria (predictors) of a patient 
A., 6 years old.

Figure 4. Facial photometry of patient A.

Figure 5. Intraoral photometry of patient A.
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narrowing of the upper and lower tooth row; dento-alveolar 
shortening in the frontal area of the upper and lower tooth row 
and lengthening in the lateral areas; vertical slit in the frontal 
area; temporary canines and first permanent molars close on 
both sides according to Engle class 3.

The middle line of the lower tooth row is shifted from the 
median plane of the face to the right; the middle line of the 
upper dentition is shifted to the right; high palate; the tongue 
between the front teeth; condition after frenuloplasty (in history 
1 year ago); the tip of the tongue is forked.

Limitation of mobility of the 3rd degree - the tongue is located 
in the middle between the incisors of the upper and lower jaw; 
tonsils occupy more than 75% of the transverse size of the 
oropharynx; Class II according to Mallampati: visualization of 
the soft palate, pharynx and uvula (Figure 6).

Figure 7. Fragment of the lateral cephalogram of patient A.

The analysis of TRG (Figure 7) revealed: extreme vertical 
type of maxillo-facial growth (out of seventeen quantitative and 
qualitative indicators - 12); micrognathia of the lower jaw (- 3 

mm), retroinclination of the lower jaw, micrognathia of the upper 
jaw (- 7 mm), retroinclination of the upper jaw, retroinclination 
of the occlusal plane, dento-alveolar elongation in the lateral 
areas of the upper and lower tooth row, mesial position of the 
alveolar process of the lower jaw to upper; vestibular inclination 
of the upper incisors and oral inclination of the lower incisors; 
stage of ossification of cervical vertebrae - CS 1.

Mediated signs of glossoptosis are identified; violation of the 
tone of the soft palate, adenoid vegetations of the 1st -2nd degree; 
hypertrophy of palatine tonsils of the 4th degree. According 
to the method of quantitative assessment of the degree of 
glossoptosis developed by us on the basis of clinical and X-ray 
anthropometric signs, the patient has an average degree of 
glossoptosis.
Conclusion.

As a result of the analysis of special literature over the 
last 10 years and the conducted own clinical and additional 
examinations of 168 patients, a method of quantitative 
assessment of the severity of glossoptosis based on clinical and 
X-ray anthropometric indicators (predictors) was developed. It 
allows not only to detect the presence of glossoptosis, but also 
to quantitatively assess its severity: light – 0-20 points; average 
– 21-48 points; difficult - 49 - 76 points. What will allow us 
to plan orthodontic treatment, individualize myofunctional 
correction programs and motivate parents for successful 
cooperation with the doctor during the active period and during 
the retention period.

Prospects for future research: The results of this study can 
be used in the creation of algorithms for the quantitative 
assessment of myofunctional disorders, which are the cause of 
dento-maxillofacial anomalies, for the planning of therapeutic 
and preventive measures, the assessment of their severity and 
the prediction of the duration of treatment.
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