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ABSTRACT

Background

Currently,thereisnostandardnormaltonsillarmeasurementusingultrasound

whichcanbeusedforcomparisonwithanabnormalpalatinetonsilinclinical

practice.

Objectives

Inthisstudyweaim toestimatenormalpalatinetonsilsizeusingultrasoundin

childrenwhohavenotonsillarrelateddiseaseinTASH,AddisAbaba,Ethiopia.

Methods

A prospectivecross-sectionalstudywasconductedatTASH.Thestudywas

conductedonpatientsunderageof18yearswhovisitthehospitalforcomplaints

unrelatedtotonsillardiseasesfrom May26-September30,2023.Astructured

research toolwasused tocollectallthenecessarydatafrom participants

selectedbyconveniencesampling.DatawasenteredandanalyzedusingSPSS

version27software.

Results

Atotalof265patientswereenrolledinthestudyintheagerangeof0–18years.

Themeanpalatinetonsillarvolume±SDfortherightpalatinetonsilwas0.97cm3

±0.55anditwas0.97cm3 ±0.56forthelefttonsil.Wedidnotidentifyany

significantcorrelationbetweenPTvaluesandsexaswellasthesideofpalatine

tonsilmeasured.Wedetected asignificantpositivecorrelation between PT

valuesandheight,weightandBMI.HeighthavingstrongestcorrelationandBMI

theleast.

Conclusion

Thesenormaltonsillarsizesontranscervicalultrasoundcanbeusedtodiagnose

tonsillarpathologies.Palatinetonsilsizecorrelateswithage,height,weight,and

BMI;however,nocorrelationispresentforsexandside.

Keywords:palatinetonsil,transcutaneousultrasound,tonsilitis.
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1.INTRODUCTION

The palatine tonsils are located between the palatoglossal arch and

the palatopharyngealarchofthesoftpalate,intheoropharynx.Aslocatedatthe

entrancetotheupperrespiratoryandgastrointestinaltracts,thepalatinetonsils

serveasamainimmunocompetenttissueinthebody[1,2].Thepalatinetonsilis

anovoid,solidlymphoidglandlocatedinthelateralwalloftheoropharynx,

betweentheanteriorandposteriorpillars.Thetonsillarsurfaceisirregularwith

numerousingrowthsofthesurfaceepithelium knownastonsillarcrypts.Itis

hypoechoictotheadjacentsubmandibulargland.Thetonsillarparenchymahasa

striatedappearancewithalternatinglinearhyperechoicandhypoechoicbands.

Thestriatedappearanceisduetothetonsillarcrypts[3].

Therearedifferentmethodsofassessingtonsillarsizeandvolume.Amongthese,

physicalexaminationandinspection,havebeentraditionallyused,although,the

sensitivityandspecificityareverylow,andthereissignificantinter-observer

variation[4].Magneticresonanceimaging(MRI)andcomputerizedtomography

(CT)havebeenwidelyusedtoassesspalatinetonsilsandassociatedpathologies.

However,theseimagingmodalitieshavesomelimitations,suchashighcosts,

needforsedation,andexposuretoionizingradiation[5,6].Recently,ultrasound

(US)hasbeenincreasinglyusedtodiagnoseperitonsillarinfectionsandevaluate

themorphologicalandvolumetricchangesoftonsil[7].Withnoriskofradiation

andnoneedforsedation,ultrasoundisasafediagnostictoolfortonsildiseases

[8].

Therearetwomethodsofultrasoundevaluationofpalatinetonsilswhichare

transcutaneousandintraoralUSandtheyshowedhighdiagnosticaccuracy,

withoutasignificantdifferencebetween them [9].Tonsildiseases,such as

tonsillitis,peritonsillarabscess,and obstructivesleep apnea,arecommonly

encounteredinpediatricclinicalpractice[8].Definingnormaldimensionsand

volumesoftonsilsbyUS iscrucialforapromptand precisediagnosisof

peritonsillarinfections[7,10].PreviousUSstudiesabouttonsilsmainlyconsistof
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casereportsand/ortechnicalreports.Therewerealimitednumberofstudies

concentratingonnormalvaluesoftonsils[7].

However,tothebestofmyknowledge,thereisnoresearchconductedinour

country,particularly,inourinstitutiononultrasounddeterminationofnormal

palatinetonsilsizeintheunder18-year-oldpopulation.So,thepurposeofthis

studyistoestimatethenormalpalatinetonsilsizeandvolumeinunder18-year-

oldpatientswhovisitTASH fornon-tonsilrelatedcomplaintsandcontribute

towardsthe relatively new practice,especially in ourinstitution,ofusing

ultrasoundfortonsillarpathologiesbyestimatingthenormalpalatinetonsil

measurementsinunder18-year-olds.
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2.LITERATUREREVIEW

Ultrasound (U/S)hasbeen increasinglyused forthe diagnosisoftonsillar

pathologiesespeciallyinpediatricpopulation.PreviousstudiesstatedthatU/Sis

successfulintheevaluationoftonsilsandultrasoundvolumecorrelateswellwith

actualtonsilvolumes[11].

ThenormalvaluesofPTsizehavebeenrecentlyevaluated,andtherearea

limitednumberofstudiesaboutnormaltonsilmeasurements/volume[7].

InastudydonebyAydinS.etal.agerangeofthewholepopulationwas

0–16 yearsandtonsilvolumewas1.5±0.9 cm3forrightandleftsides.Theydid

notdetectanysignificantcorrelationbetweenPTvaluesandsex.Theydetecteda

significantpositivecorrelationbetweenPTvaluesandheight,weightandBMI[7].

Similarly,astudydonebyHosokawaandetal.on421Japanesechildrenwithout

tonsilassociated symptoms showed the mean palatine tonsillar size of

1.5±1.0cm3and1.49±1.0cm3forrightandleftsiderespectively;thisstudyalso

showedcorrelationoftonsillarsizetoage,weightandheightwithstrongest

correlationwithheightbutdidnotshowedcorrelationwithBMI.Ontheother

hand,Sonay AydinandCigdem Unerintheirstudydetectedasignificantpositive

correlationbetweenPTvaluesandheight,weightandBMIwhichfoundoutBMI

tobemoststronglycorrelatedwithPTsize[7].

A studydonebyHosokawaand etal.additionally,showed thetonsilsize

increasessignificantlyeachyearinchildrenlessthan3yearsandthendoesn’t

increasesignificantlybetweenyears3and12[8].Thisfindingisinaccordanceto

studybySonay AydinandCigdem Unerwhichstatedtonsilsizesincreasedwith

ageforchildrenyoungerthan4 yearsofage[7].

A studydone on Sudanese children byWahab Abdeletalshowed linear

correlationoftonsillarsizewithage.Thisstudyalsoidentifiedthatweightand

tonsillarsizehavelinearrelationship.Thisresultisinconformationtostudyof
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Wangetal.whichfoundthatobesechildwithsleepdisorderedbreathinghad

largerpalatine tonsilthan normalweightchildren with sleep disordered

breathing.ThestudybyWahabAbdelandetal.showedthatthenormalheight

diametersdifferfrom therighttolefttonsils[12].Thisfindingisincontradiction

tostudiesdonebyAydinS.etal.andHsokawaandetal.whichsuggestssimilar

sizeofrightandleftPT[7].WahabAbdelandetal.suggestednormalheight

diameterofthetonsildon’tincreasewithconstantmanneraccordingtotheage.

These findingssuggestthatthe heightdiametermay nothave a reliable

contributiontopredictthetonsilsize[12]. ThisstudyalsoshowedPTreach

maximum sizebetween7to10years[12]otherpriorstudiessuggestedmaximal

tonsillarsizeisachievedatpuberty.
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3.OBJECTIVE

3.1Generalobjective

Toestimatethenormalpalatinetonsilsizeinunder18-year-oldpatients:TASH,

ADDIS-ABABA,ETHIOPIA

3.2Specificobjectives

Tomeasureandestimatethenormalpalatinetonsilsizeandvolumeinunder18-

year-oldpatientswhovisitTASH.

Tocomparethelocalpalatinetonsilsizewiththecurrenttonsillarmeasurement

valuesstatedintheliterature.

Toassesshowthepalatinetonsilsizeisrelatedtoage,sex,weight,height,BMI

andsideofthePT.
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4.METHODSANDMATERIALS

4.1Studyareaandperiod

ThestudywasconductedatTikurAnbessaSpecializedHospital(TASH)from May

26–September30,2023GC.TASHisalargereferralteachingHospital,underthe

administrationofAddisAbabaUniversity,locatedinAddisAbaba,Ethiopia.

4.2.Studydesign

A prospectivecross-sectionalstudydesign wasemployed todeterminethe

sonographicnormalpalatinetonsilsizeandvolumeinunder18-year-oldpatients

whovisitedthehospital(TASH).

4.3.Sourceandstudypopulation

Allunder18-year-oldpatientswhovisitedpediatricultrasoundroom andadult

ultrasoundroom from May26-September30,2023GC.servedasthesource

populationandthestudypopulationarethosewhofulfilledtheinclusioncriteria.

4.4.Eligibilitycriteria

Inclusioncriteria

Allpatientswhoareundertheageof18yearswhovisitedthehospitalfor

complaintsnotrelatedtotonsillardiseasewereincludedinthestudy.

Exclusioncriteria

Patientswhohavetonsillardisease,tonsillectomy,neckinfection,thosewith

malignantdisease(likeleukemia,neuroblastoma,lymphoma),clinicalsuspicion

ofairway,thoseinacriticalcondition,ordifficultforscanningwereexcluded

from thestudy.Similarly,parentsorpatientswhorefusedtogiveconsentwere

excluded.

4.5.Samplingprocedureandsamplesize

AlleligiblechildrenwhovisitTASHinthestudyperiodwereincludeduntilthe

samplesizeisreached;usinganon-randomconsecutivesamplingapproach.

4.6.Studyvariables

Independentvariables
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 Age,Sex,Weight,Height,BMI,Sideofthetonsil

Dependentvariable

 Palatinetonsilsize

4.7Datacollectionandmeasurements

4.7.1Datacollectioninstruments

Datawasbecollectedonthedateofvisittopediatricandadultultrasoundrooms

usingstandardweightandheightmeasurementinstruments.Thepalatinetonsil

sizeandvolumeweredeterminedwithMindrayDC60ultrasoundlinearhigh-

frequencyprobe.

4.7.2Datacollectiontechniqueanddatacollectors

Thedatawascollectedbytheresearcherandcolleagues.Datacollectorswere

communicatedandtrainedbeforedatacollection.

Duringanexamination,patientswereputonsupinewiththeneckslightly

extendedandtheexamineronthesideofthepatient.Forinfants,themotheror

caretakerhold on theirlap with theirneck extended.Afteradequate gel

application, a high-frequency transducer used for trans cutaneous

submandibularapproachpalatinetonsilevaluation.Thepalatinetonsilswere

evaluatedinbothlongandshortaxisviewsthenmeasurementsweretakenin

threedimensionsandvolumewasobtainedusingabcx0.52formulaofellipsoid

volumecalculation.(Figure1aandb)
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Figure1:TonsilUSperformedviasubmandibularapproachona10-year-oldvolunteer.

Thecorrectplacementofthelineartransducerinthetransverseplanewiththeprobe

markerfacingthepatient’srightear(A).Thetransducerheldinthelongitudinalplane

underneath themandible(B).Gray-scaleimageon transverse(C)and longitudinal

planes(D)show therightpalatinetonsil(arrow)asanovoidhypoechoicstructure

locateddeeptosubmandibulargland(asterisk).

B

A B

C
*

D
*
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4.8Dataprocessing

4.8.1Datahandling

Thecollecteddatawasentered,cleaned,stored,andcheckedforcompleteness

andinternalconsistency.

4.8.2Dataprocessingandanalysis

DatawascodedandenteredintoacomputerbyusingSPSSversion27for

analysis.Meanwithstandarddeviationwascomputed.Theresultofthestudy

waspresentedbytablesandcharts.

4.9DataQualityControlandMeasurement

Patientdataandmeasurementswascheckedforcompletenessbydatacollectors

andsupervisorsdaily.Furthermore,re-checkingwasdonebeforedataentry.

4.10.EthicalClearance

Datacollectionwasdoneafterformalletterwasforwardedandpermission

obtained from the departmentofethics/research committee ofAAU.All

informationobtainedwashandledconfidentiallybykeepinganonymityofthe

studysubjectsusingcodenumbersonquestionariesduringthedatacollection

process.

Theavailableparentorcaretakerofthestudyparticipantswereaskedfortheir

consentbeforeaskingforanyinformationordatacollection,andverbalinformed

consentwastaken.Nopersonwasobligatedtobeincludedinthestudywithout

well-informedconsent.
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5.RESULTS

Atotalof265patientsunder18-year-oldwereincludedinthestudywhovisited

TASH fortonsilunrelated complaints.Ofthem,130 (49%)weremale,and

135(51%)werefemale.Thepopulationmedianagewas6yearswithagerangeof

0-18years.

Thenormalpalatinetonsilappearanceonultrasoundwashypoechoicsofttissue

withinternallinearhyperechoiclines.Thepalatinetonsilsappearhypoechoicas

comparedtotheadjacentsubmandibulargland.

Themeansizeoftherightpalatinetonsilforthewholepopulationwas0.97cm3±

0.55anditwas0.97cm3 ±0.56forthelefttonsil.ThePTmeasurementnormal

values(mean±standarddeviation)basedonagegroupsarepresentedonTables

1and2.

Table1.Normalvaluesforrightpalatinetonsil.

Age

(years)

Patient

number

PTdiameters(cm) PTvolume

(cm3)

AP Transverse Longitudin

al

<1 47 0.60±.014 0.67±0.16 0.79±0.15 0.21±

0.14

1-4 60 1.01±0.19 1.12±0.19 1.36±0.30 0.86±

0.42

5-9 78 1.10±0.16 1.20±.017 1.43±0.25 1.02±

0.34

10-14 50 1.16±0.15 1.32±0.21 1.61±0.24 1.34±

0.40

>=15 30 1.28±0.09 1.41±0.14 1.69±0.29 1.64±

0.38
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Table2.Normalvaluesforleftpalatinetonsil.

Age

(years)

Patient

number

MeanPTdiameters(cm) MeanPT

volume

(cm3)AP Transverse Longitudin

al

<1 47 0.60±0.13 0.67±0.14 0.81±0.17 0.19±

0.13

1-4 60 1.04±0.18 1.13±0.20 1.32±0.26 0.87±

0.40

5-9 78 1.09±0.18 1.20±0.20 1.42±0.22 1.01±

0.35

10-14 50 1.25±0.28 1.31±0.18 1.57±0.23 1.33±

0.38

>=15 30 1.28±0.11 1.50±0.13 1.68±0.29 1.73±

0.39

ThemeasurementofPTdiametersandPTvolumeweresimilarforboysandgirls

assuggestedbyinanindependentsamplest-test(p=0.61).Similarly,paired

samplesT-testshowedthemeasurementshaveinsignificantdifferenceforright

andleftsidePT(p=0.71).Basedoncorrelationanalysissignificantcorrelation

detected between PTvaluesand age,weight,height,and BMI.Heighthas

strongestcorrelationwhileBMIhastheleastcorrelationwithPTvalues(Table3).

Table3.Correlationsbetweenpalatinetonsilvaluesandanthropometric

parameters.

Age Weight Height BMI
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Right

Tonsil

volume

r 0.74 0.75 0.78 0.30

p <0.001 <0.001 <0.001 <0.001

LeftTonsil

volume

r 0.76 0.76 0.80 0.30

p <0.001 <0.001 <0.001 <0.001

Ascatterplotoftheright/lefttonsilsizeinrelationtoage,weight,heightand

BMIcanbeseeninFigure2.
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Figure2.Scatterplotofanthropometricmeasurementsrelativetothesizeof

right/lefttonsilbasedonsinglelinearregressionanalysis.AandBshowscatter

plotsofageandsizeoftheright/lefttonsil.CandDshowascatterplotofheight

andsizeoftheright/lefttonsil,andEandFshowthatoftheweightandsizeof

A B

C

E

D

F
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theright/lefttonsil.
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6.DISCUSSION

Ultrasonographyhasbeenusedforevaluationoftonsillarinfections.Itissimple

noninvasivetechniquethatcanpreciselydifferentiateperitonsillarabscesses

from peritonsillarcellulitis.Moreover,italsoavoidsblindneedleaspirationof

peritonsillarabscessanditsassociatedpotentialcomplications[3,13,14].A

studydonebyMiziaraetalshowed92.3% sensitivityand62.5% specificityof

intraoralUSindiagnosisofperitonsillarabscess[15].Ontheotherhand,Filho

andetal.reportedcomparableaccuracyoftranscutaneousandintraoralUS[16].

CTandMRIcanbeusedforevaluationoftonsillarpathologies.CTisindicatedfor

evaluation of tonsilitis and abscess or extra-tonsillar infection spread

assessment.ThemaindrawbackofusingCTisitsassociatedionizedradiation

thathighlyaffectsradiosensitiveorgansinthescanningfieldsuchasthethyroid

gland[17].MRIprovidesabettersofttissueresolutionanditdoesnotcontain

ionizingradiation.However,therequirementforsedation,costandrelative

unavailabilityaredownsidesofMRI.Useofultrasounddecreasestheexposure

toionizingradiation,islessexpensive,andeasilyavailableascomparedtoCTor

MRI.DefiningnormaldimensionsandvolumesoftonsilsbyUSiscrucialfora

promptandprecisediagnosisofperitonsillarinfections[7,10].However,little

informationisavailableregardingthenormalvaluesofPTsizeandvolume.

ThisstudydefinesnormalPTmeasurementsandvolumeintheagesbetween0

and 18years using ultrasonography.This study provides estimated PT

measurementsthatcanbeusedfordiagnosisoftonsillarinfectionsandother

pathologiesassociatedwithPTsizealteration.AccordingtoourresultsmeanPT

volumeis0.97cm3±0.55fortherightand0.97cm3±0.56forthelefttonsil.A

studyonexactlysameagegroupsbyHongetal.showedcomparablemeanPT

volumeof0.85±0.75cm3fortherightand0.75±0.56cm3[9].Theseresultsare

smallerascomparedtoSonayAydin’sandHsokawaetal.’sstudies[7,8].These

variationscouldbebecauseofdifferenceinpopulationandagedistribution.

Wefoundthatforchildrenundertheageof5tonsilsizesincreasewithage.Our



17

findingsagreedwiththestudybySonayAydinaswellasJawetalwhichfound

thattonsillardiametershadplateuintheagerangeof2to7years[7,18].

Accordingtoourresults,asignificantpositivecorrelationwasfoundbetweenPT

sizeandheight,weightandBMI.Thesefindingswerealsoevidencedbyother

priorstudiesbyHosowakaetal.,SonayAydinetalandZohidaAbdeletal[7,8,

12].Inourstudy,heighthasstrongestpositivecorrelationwithPTsizewhileBMI

hadtheweakestcorrelation.Thisfindingisconsistentwiththefindingsof

Hosokawaetal[8].However,Hongetal.reportedopposingresultinwhichthey

foundnocorrelationforheightandweight.Thisdifferenceinresultcanbedue

tosmallernumberofparticipantsascomparedtoours(161vs.265respectively).

InlinewithpreviousresearchesweareunabletoidentifyanydifferencesinPT

sizebetweensexesorbetweenrightandleftsizes[8,9,19].Therefore,any

variationintonsildiametersbetweentwosidesmayserveaspathologywarning

signal.Furthermore,duringtonsillarultrasound,itisunnecessarytotakeinto

accountsexofpatientsfordifferenceinPTsize.
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7.CONCLUSION

TonsillarUSisawell-tolerated,noninvasiveprocedurethatcanbeusedin

pediatricpopulations.Itsusenotonlyavoidsradiationexposurebutalso

helpradiologistsidentifytonsillarpathologiesaccurately.Tonsillarlesions

canbediagnosedusingthesenormalvalues.Inthisstudyweprovided

estimatedmeasurementvaluesfornormalrightandleftpalatinetonsils

ofpatientsintheagerangeof0to18years.Overthefirstfiveyears,we

sawaconsiderableincreaseintonsilsize.Lastly,therewasarelationship

betweentonsilsizeandanthropometricindicessuchasage,weight,and

heightandBMIwithheightexhibitingthemostrobustassociation.



19

8.LIMITATIONSOFTHESTUDY

Therearefewnoteworthydrawbackstothisstudy.Theuseofasinglestudyarea

andtherelativelynew practiceofusingultrasoundfortonsillarassessmentin

ourinstitutionarethelimitationsofthestudy.Thisresearchseekstodefine

normaltonsilsizeinpatientswithnotonsillarpathologies.Studyingalongside

bothnormalandwithtonsillardiseasescanfacilitatetodefineathresholdvalue

todistinguishbetweennormalaswellaspathologictonsilsizes.Giventhattonsil

sizeandanthropometricparametersarecorrelated,normalvaluesmayalterwith

varioussocieties,and/ornations.Mostofthepatientswereassessedbyasingle

investigator,andasaresult,weareunabletoprovidemeasurementswithany

inter-observerreliabilitydata.
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9.RECOMMENDATION

Useofmultiplestudyareasinfuturestudieshelpstobringmorerepresentative

measurementvaluestodefinenormalpalatinemeasurements.Thisstudyaimsto

estimatetonsilsizeinhealthychildren.Studyingwithbothhealthychildrenand

theoneswithtonsillarpathologiescanenableresearcherstodefinecutoffvalues

to differentiate normal and abnormal tonsil sizes. Employing multiple

investigators in-order to take into account inter-observer variabilities of

measurementsisalsorecommended.
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DATACOLLECTIONTOOL

Sonographicestimationofnormalpalatinetonsilsizeinunder

18-year-oldpatientswhovisitTASH:ADDIS-ABABA,ETHIOPIA

I.Socio-demographicinformationofthepatient

1.ID_________________

2.Dateofexam_________

3.Age:_______

4.Sex:A.Male B.Female

5.Heightincm ________

6.Weightinkg_________

II.Sonographicexaminationofthepalatinetonsilandmeasurements

1.Doesbothpalatinetonsilshavestriatedappearance?

A.YESB.NO

2.Istherefluidcollectionsurroundingthetonsil?

A.YES B.NO

3.Measurements:incm

Rightpalatinetonsil:

APdimension:

Transversedimension:

Longitudinaldimension:

Rightpalatinetonsilvolume

Leftpalatinetonsil:

APdimension:

Transversedimension:

Longitudinaldimension:
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Leftpalatinetonsilvolume:
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