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ABSTRACT 


Objective: Todetermine theprevalenceofclinicalsignificant lesions from theunderlying

pathologyofwomenwithatypicalglandularcellofundeterminedsignificance(AGUS)from
cervicalPapsmear.

Materials and Methods: WomenwithcytologicdiagnosisofAGUS fromcervicovaginalPap
smearsinourinstitutionfromJanuary2000toJune2008wereidentified.Clinicaldataand
theirsubsequenttissuehistologicdiagnoseswerereviewed.

Results: TheprevalenceofAGUSin100,648Papsmearswas0.26%(266smears);151of
themhadfurtherinvestigationsandwereincludedinthestudy.Thehistology/histopathology
turned out to be normal and cervicitis in 35 cases (23.2%) and 28 cases (18.6%),
respectively,cervicalintraepithelialneoplasia(CIN)Iin51cases(33.9%),CINIIin18cases
(11.9%),CINIIIin4cases(2.7%)adenocarcinomainsitu(AIS)in4cases(2.7%),invasive
adenocarcinomaofcervix in4cases(2.7%),complexhyperplasiawithatypia in2cases
(1.3%)andendometrialadenocarcinomain5cases(3.3%).

Conclusion: Theclinicalsignificant lesionswerefound in37cases(24.5%)ofAGUScervical
cytology,with6%prevalenceofinvasivecancers.


Keywords: atypicalglandularcellofundeterminedsignificance,AGUS,AGC,cervicalpap
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Introduction
 Cervicalcancerwasthesecondmostcommon
gynecologiccancerworldwide,accountingfor15%of
all female cancers in developing countries.(1)  In

Thailand, cervical cancerwas themost common
gynecologiccancerandthemostcommoncauseof
death with the incidence rate of 20.9 in 100,000
women.(2) Oneeffectivemean to reducemortality
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from cancer of the cervix is early detection and
treatmentofpre-invasivecervical lesions.Thiscan
be achieved by cervical cytologic screening
programs.
 The firstsystemtoreportcervicalcytology is
thePapanicolaousystem,(3)whichwasdevelopedin
1943andhasbeenusedformanyyears.However,
due toseveral limitationsofPapsmear reports in
correlationwiththeclinicaldataaswellasemerging
knowledgeabout theetiologyandclinicalcourseof
cervicalcancer, thenewsystemwas introducedby
theNationalCancerInstitute inBethesda,Maryland,
in 1988,(4) and was modified in the Bethesda
Workshop2001.(5) ThisBethesdaSystem iswidely
usednowadaysforexfoliativecytologyofthefemale
genital tract.  In theBethesdasystem,onespecific
category of cells displaying nuclear atypia that
exceedreactiveor reparativechangesbut lack the
featuresofdysplastic cellsor invasivecarcinoma
has been adopted, so called “atypical cells of
undeterminedsignificance”.InBethesda1988,these
atypicalcellswereclassified intoASCUS(atypical
squamouscellsofundeterminedsignificance)and
AGUS (atypical glandular cells of undetermined
significance).  Because the term “undetermined
significance”usuallymisleadsclinicians toregard it
asunimportantandneglecttheunderlyingproblems,
theterm“ASCUS”and“AGUS”weredroppedout in
theBethesda2001.Focusing toAGUS, the term
was replaced byamoredefinite classification of
atypicalglandularcells (AGC): “atypicalglandular
cells”and“atypicalglandularcellsfavorneoplastic”.
 UnlikeASCUSwhereinthesquamouscellsare
almost invariablycome fromcervix, theglandular
cells in AGUS may derive from endometrium,
endocervix,orotherglandular tissues.Aside from
varioussitesoforigin,AGUScouldbeassociated
withawide varietiesof squamousandglandular
diseases, including benign, premalignant, and
malignantdiseases.Thesepossibilitiescertainly
bring about a clinical diagnostic challenge to a
cliniciantoreachforacorrectdiagnosisespeciallyin
theclinicalsignificant lesions that requirea further
investigationsandmanagement,suchas,cervical

intraepithelialneoplasia(CIN)II-III,adenocarcinoma
insitu(AIS),endometrialhyperplasiawithatypia,or
invasivecancers. Previousreportsdemonstrateda
highproportionofclinicalsignificantlesionsrelatedto
AGUSrangingfrom8.4%to53.3%.(6-15)

 Ourstudyaimedtodeterminetheprevalence
ofhistolopathologicdiagnoseswhichhadclinical
significance, inwomenwhohadcytologicdiagnosis
ofAGUSfromcervicalPapsmear.

Materials and Methods 
 Thisstudywasconductedafteranapproval
from the Ethics Committees involving Human
SubjectsofBangkokMetropolitanAdministration.
WomenwiththecervicalcytologicdiagnosisofAGUS
between January 2000 and June 2008 were
identified from theannual recordsofgynaecologic
and family planning out-patient clinics of the
DepartmentofObstetricsandGynecology.Inclusion
criteriawerewomenwhohadAGUSorAGCcytology
from conventional Pap smear performed in our
institutionandwhounderwent further investigation,
suchascervicalbiopsywithorwithoutcolposcopic
examination, endocervical curettage, cervical
conization including loopelectrosurgicalexcision
procedure (LEEP), endometrial biopsy, fractional
curettage(F&C),orhysterectomy.Exclusioncriteria
werewomenwhohadhistoryofcervicalcanceror
pre-invasivecervicallesions,hadpriorhysterectomy,
had incomplete medical records, or were lost to
follow up before any investigations.The term of
AGUS was used in this study instead of AGC
becauseourstudywasa retrospectivestudywhen
AGUS has been generally used for a long time
beforechangingtothenewerterminology.
 Clinicalandpathologicaldatawere retrieved
fromthe in-patientandout-patient recordsand the
Archiveof theAnatomicalPathologyDepartment.
Histopathologicdiagnosisreferredtothemostsevere
pathological finding as revealed from biopsy,
curettage, conization, LEEP, or hysterectomy.
Clinical significant lesions that were determined
fromsubsequenthistopathology includedcervical
intraepithelialneoplasia(CIN)II-III,adenocarcinoma
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insitu(AIS),endometrialhyperplasiawithatypia,or
invasivecancerseitherofthecervix,endometriumor
other genital organs. Data were analyzed using
SPSS statistical software version 11.5 (SPSS,
Chicago, IL,USA).Descriptivestatisticswereused
fordemographicdataandsummarizedasfrequency
withpercentage,meanwithstandarddeviation(SD).

Results 
 Out of 100,648 Pap smears which were
performed inour institutionduring thestudyperiod,
266 (0.26%) were diagnosed asAGUS orAGC.
Amongthese266women,115wereexcludeddueto
the following reasons: prior history of cervical
carcinoma or pre-invasive cervical lesions (21
women),noavailableor incompletemedicalrecords
(52women),or loss to followuporself referred to
otherhospitalsduetoreimbursementreasonbefore
any investigationscouldbecarriedout(42women).
Theremaining151womenmetinclusioncriteriaand
wereincludedforanalysis.Thespecificsubtypesof
AGUSweredenotedas:reactivein11cases(7.3%),
favorforneoplasticlesionsin34cases(22.5%),and
nototherwisespecifiedin106cases(70.2%).
 Meanageof the151womenwas44 years
(range,20-90years).Meangravidityandparitywere
1.8 (range,0-9pregnancies)and1.5pregnancies
(range0-9pregnancies)respectively.Approximately
1/5waspostmenopausal(27womenor17.9%).
 Over2/3ofthewomen(105womenor69.5%)
whohadAGUSinthisstudywereasymptomaticand
had Pap test as a general health screening (98
women)orpostpartumcheckup (sevenwomen).
Amongwomenwhohadsymptomsandsought for
medicalconsultation,abnormalvaginalbleedingwas
morecommonthanabnormalvaginaldischarge:31
women (20.5%)and15 (9.9%), respectively. The
vaginal bleeding was specifically noted as
postmenopausalin12women.
 Histopathology was obtained by various
means.  Nine women did not have colposcopic
examination due to the following reasons: gross
cervical lesions leading toadirectcervicalbiopsy
aftercytologicsmears(twowomen);postmenopausal

bleeding in women with endometrial thickness
>4mm(4,9.3,17,and19mm), inwhomfractional
curettage was done (four women); co-incidental
pathologyofmyomauteriandadenomyosiswhen
hysterectomywasperformedprior to thescheduled
colposcopy(twowomen);andnoobvious lesionsat
ectocervixwithminimaluterinebleeding inwhom
endocervicalcurettageandendometrialbiopsywere
immediatelydoneaftercytologicsmear in theout-
patientclinic(onewoman).
 Colposcopy was performed in 142 women
(94.0%):91wereassessedassatisfactorywhile51
asunsatisfactory.Colposcopicdirectedbiopsywere
done in76womenwhose lesionswereevidenced
over the ectocervix.  LEEP was subsequently
performed in27womenwhohadbiopsy resultsof
highgrade lesions (CIN II-III).  In103womenwho
hadnolesionoverectocervixorthecolposcopywas
unsatisfiactory,endocervicalcurettagewasdoneas
asinglemeanortogetherwithcervicalbiopsy.Base
on the age, menstrual history, and degree of
suspicionforendometrial lesion, fractionalcurettage
orendometrialbiopsywasperformed in25and8
women,respectively.
 From the 151AGUS cervical cytology, the
histology/histopathology turnedout to benormal
cervixorcervicitis in63cases (41.7%):35cases
(23.2%)and28cases(18.6%),respectively.Among
88caseswithabnormalepithelial lesions,81cases
hadprimary lesionsof the cervixwhile theother
seven had endometrial pathology.  CIN I was
diagnosedin51cases(33.9%).Clinicallysignificant
lesionswereevidencedfromthehistopathologyin37
cases(24.5%,excludingnormal/cervicitisandCINI)
including CIN II in 18 cases (11.9%), CIN III or
cervicalAIS in fourofeach (2.7%each), invasive
adenocarcinomaofcervix in theother four (2.7%),
endometrialcomplexhyperplasiawithatypia in two
cases (1.3%) and endometrial adenocarcinoma
in five (3.3%).  A summary of the established
histologic/histopathologicdiagnoses in151women
ispresentedinTable1.
 Focusingon theclinicallysignificant lesions,
invasive cancers comprised 24.3% of the cases
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(9/37):allwereadenocarcinoma (four fromcervix
andfivefromendometrium).Almostallwomen(3/4)
who had adenocarcinoma of cervix were
asymptomaticwhile theonlywomanwithsymptoms
hadproblem of abnormal vaginal bleeding.Two
casesunderwentcervicalbiopsyofthegrosslesions
evidencedduringpelvicexaminationwhile theother
twohadbiopsyundercolposcopicexaminationor
endocervicalcurettagefollowedbyLEEP.Threeof
them finally had a diagnosis of clinical stage I
cervicalcancer,underwentradicalhysterectomywith
lymphnodedissectionwhileanotheronehadclinical
stageIIbandhadconcurrentchemoradiation.
 All of the five women with endometrial
adenocarcinoma were postmenopausal and
presentedwithabnormalbleeding.Thediagnosesin
4 out of 5 cases were achieved by transvaginal
ultrasonography, which revealed endometrial
thickening (thickness 9-19 mm), followed by
fractionalcurettage.Diagnosis inanotherwoman,
whodidnothavetransvaginalultrasonography,was
made from colposcopic directed biopsy and
endocervical curettage in which small pieces of
malignantendometrial tissueswerealsoobtained.
All women with endometrial adenocarcinoma
eventually had complete surgical staging as a
definitetreatment.
 Considering the subtypes of AGUS, the
prevalencesofclinicallysignificant lesionswerenot
significantlydifferentamongthosebeingreportedas
favorreactive(3/11cases,27.3%),favorneoplastics
(9/34 cases, 26.5%)andnot otherwise specified
group(25/106cases,23.6%).However,nooneof
AGUSfavorreactivewerefoundtohaveCINIII,AIS
orinvasivecancerwhile6/34(17.6%)ofAGUSfavor
neoplastic lesionsand11/106(10.4%)of thosenot
otherwisespecifiedwere revealed tohaveCIN III,
AIS,orinvasivecarcinomas.

Discussion
 Since theBethesdasystemwasfirstadopted
in1988,thecytotechnologistsandthepathologistsin
ourinstitutionhaveincorporatedthisnewsysteminto
theircytopathologicalreports.

 Beingretrospective innature,onelimitationof
ourstudywaswell recognized thataconsiderable
numberofwomenwithAGUScouldnotbe included
in theanalysis (115/266women). Themajorityof
them (94 women) were due to administrative
problems: loss to follow up or referred to other
hospitalsforreimbursementreasonornoavailableor
incompletemedical recordsdue to thedemolition
systemof the institution tomanagewith the long
uncontactedmedical records.Nevertheless, the
0.26%prevalencerateofAGUSinourstudywas in
therangeashadbeenreported fromotherstudies,
0.08-0.46%.(6-15) Thestudywhich reported lowest
prevalenceamongotherswasbyKim,etal(12)who
foundAGUSinonly0.08%oftotalPapsmears.This
mightbebecause themajorityofpatients in their
hospitalwere low-riskpopulationsand theoverall
lowerincidenceofuterineadenocarcinomainKorean
womenthaninwesternwomen.(12)

 Regarding the histology/ histopathology
associatedwith theAGC, similar toASCUS from
whichthecervicaltissuecouldturnouttobenormal
orhavevariousunderlyinghistopathologies from
dysplastic lesionstocancerssuchas;highandlow-
gradesquamous lesions,AISandadenocarcinoma.
Otherpossiblebenignfindings includesquamousor
tubular metaplasia, endometriosis, Arias-Stella
reaction,microglandularhyperplasia,endocervical
polypsandetc.(16)However,incontrasttoASCwhen
thesquamouscellsarealmost invariablyderived
fromcervix, theglandularcellsofAGCmayhave
origin from thecervix itselfor theendometriumor
rarely fallopian tubesorovaries.Schnatz,etal(17)
found0.6%ofAGCintheirstudyhavingdiseasesof
ovaries and Fallopian tube.Another study even
reportedthatoneof theirAGCpatientshadprimary
coloniccancerwhichmetastasized toendometrium
whichconsequentlyyielded theatypicalglandular
cells from the cervical Pap smear.(10)  This fact
certainly leads to broader spectrum of final
histopathologyofAGCthantheASC.Wealsofound
inourstudythatthewomenwithAGChadhistology/
histopathology ranging from normal to invasive
cancers.
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 Our primary objective was to evaluate the
prevalenceofclinicalsignificant lesionsassociated
withAGCbecause theywouldcertainlyaffect the
linesoroptionsoftreatment.Inourstudy,24.5%of
cytology diagnoses of AGC were histologically
proven tobeofclinicalsignificance.Other reports
demonstrated theprevalenceofclinicalsignificant
lesions related to AGUS ranging from 8.4% to
53.3%.(6-15)  The prevalences ofAGUS and their
associatedclinicalsignificantlesionsofotherstudies
in comparison toour studyareshown inTable2.
Gutman, et al(15) found prevalence of clinical
significance lesionhigher thanourstudy (53.3%).
This may be due to theirAGUS cases had high
prevalenceof coexistingASCUS (31/45casesor
68.9%) which were subsequent revealed from
histopathologicalfindingstobehighgradesquamous
interaepthelial lesions inup to46.6% (21cases).
They reported three cases of invasive cancers
(6.7%) fromAGUS which 2/3 cases wereAGUS
coexistingASCUS, and found that no difference
betweenpre-andpostmenopausalwomeninterms
ofpathology.(15)Ourstudyperformedonlyincasesof
AGUSandfoundmostcases6/9of invasivecancer
(66.7%)occurredinpostmenopausalwomen.
 Inourstudy,carcinomaofendometriumwas
more common in women who presented with
postmenopausalabnormalvaginalbleedingandallof
themhadendometrial thicknessmore than4mm.
Theseclinicalpresentationsweresimilar toother
studies.  Chan, et al(18) found that women with
endometrial adenocarcinoma had clinical
presentationofabnormalvaginalbleeding inboth
premenopausalandpostmenopausalgroup.Thus,
any abnormal vaginal bleeding in a woman
especially inpostmenopauseshouldberegardedas
important.
 WhenweclassifiedAGUS intosubtype,we
found that theprevalencesof clinically significant
lesionswerenotsignificantlydifferentamongthose
being reportedas favor reactive, favorneoplastics
andnototherwisespecifiedgroup.Nevertheless,no
casesofAGUS favor reactivewere found tohave
lesions>CIN IIwhileapproximately18%ofAGUS

favoringneoplastic lesionsand10.0%of thosenot
otherwisespecifiedsubtypewere revealed tohave
CINIII,AIS,orinvasivecarcinomas.Thesefindings
weresimilar to thestudyofChan,etal(18)whoalso
found higher association of clinical significant
lesionswithsubtypesofneoplastics(40.0%)andnot
otherwise specified subgroups (43%) than those
favoringreactive(8%).
 AGUS or AGC finding should alert the
physician toproceedwith further investigationsand
tochooseappropriatediagnostictoolsforevaluation,
especially when the diagnosis is in favor of
neoplastics and not otherwise specified group.
Concerning that the lesions might be from
either cervixorendometrium,clinicalevaluations
with colposcopy and endocervical curettage,
supplemented with endometrial thickness
measurementby transvaginalsonography followed
byendometrial samplingor fractional curettage if
indicatedinwomenwithpostmenopausalbleeding.

Conclusion 
 Thisstudyshowed0.26%prevalenceofAGUS
while theprevalencesofclinicalsignificant lesions
and invasive cancer were 24.5% and 6.0%,
respectively.
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Table 1.Histology/histopathologyfrom151womenwithcervicalcytologicdiagnosisofAGUS.


Histology/ histopathology Subtypes of AGUS (N, %)
Favor reactive Favor neoplastics NOS Total

Normal 2(18.2) 8(23.5) 25(23.6) 35(23.2)
Cervicallesions
Cervicitis 2(18.2) 9(26.6) 17(16.0) 28(18.6)
CINI/HPV 4(36.4) 8(23.5) 39(36.8) 51(33.8)
CINII/HPV 2(18.2) 3(8.8) 13(12.3) 18(12.0)
CINIII 0(0) 0(0) 4(3.8) 4(2.6)
AIS 0(0) 2(5.9) 2(1.9) 4(2.6)
Adenocarcinoma 0(0) 3(8.8) 1(0.9) 4(2.6)
Endometriallesions
CHwithatypia 1(9.0) 0(0) 1(0.9) 2(1.3)
Adenocarcinoma 0(0) 1(2.9) 4(3.8) 5(3.3)
Total 11 34 106 151(100)

Abbreviations:AIS,adenocarcinomainsitu;CH,complexendometrialhyperplasia;CIN,cervical intraepithelial
neoplasia;HPV,HumanPapillomavirusinfection;NOS,nototherwisespecified


Table 2.PrevalenceandhistologicdiagnosisofAGUSPaptestsonfollowupfromdifferentstudies.


Study Total Pap 
smears

(N)
AGUS

 (n)          (%)

Women with 
follow up data 

(n)

Histology/ histopathology outcomes

Normal/
Cervicitis

 (%)

Clinical 
significant
lesions (%)

Malignancy
(%)

Goff(14) 21,930 100 0.46 56 23.8 41.1 3.6
Gutman(15) 11,800 45 0.38 45 31.1 53.3 6.7
Hammoud(6) 280,041 207 0.10 114 51.8 37.7 10.5
Jeng(11) 51,452 49 0.10 49 73.4 20.4 4.1
Kim(12)12) 407,451 326 0.08 268 23.9 21.3 7.5
Manetta(10)10) 76,018 141 0.19 80 55.0 17.5 5.0
Nasuti(9)9) 86,234 187 0.22 112 NA 8.9 5.4
Sharpless(8)8) 241,224 648 0.27 477 NA 8.4 2.7
Zweizig(7)7) 46,804 127 0.27 85 11.8 30.6 10.6
Ourstudy 100,648 266 0.26 151 41.7 24.5 6.0

Abbreviations:AGUS,atypicalglandularcellsofundeterminedsignificance;NA,notapplicable
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การศึกษาความชุกของการเกิดรอยโรคที่มีความสำคัญทางคลินิกในสตรีที่มีผลการตรวจ แปปสเมียร์

ของปากมดลูกเป็นชนิด  Atypical Glandular Cell of Undetermined Significance (AGUS) 


เมธาสินี  โพธิสุวรรณ, เถาวลัย  ถาวรามร, สุมนมาลย์  มนัสศิริวิทยา, ชาดากานต์  ผโลประการ,  

ศิริวรรณ ตั้งจิตกมล 


วัตถุประสงค์ :  เพื่อศึกษาความชุกของการเกิดรอยโรคที่มีความสำคัญทางคลินิกในสตรีที่มีผลการตรวจแปปสเมียร์ของปากมดลูก

เป็นชนิด Atypical Glandular Cell of Undetermined Significance (AGUS) 

วัสดุและวิธีการ :  ศึกษาย้อนหลังโดยรวบรวมประวัติผู้ป่วย ประวัติส่วนตัว และผลทางพยาธิวิทยาของสตรีที่มาตรวจ Pap smear 

และมีผลเป็น AGUS ที่วิทยาลัยแพทยศาสตร์กรุงเทพมหานครและวชิรพยาบาลตั้งแต่เดือนมกราคม 2543 ถึงเดือน มิถุนายน 2551  

ผลการศึกษา :  พบความชุกของ AGUS ร้อยละ 0.26 จาก 100,648  pap smears  ผู้ป่วย 151 รายได้รับการตรวจสืบค้นเพิ่มเติม ผล

ปกติ  35 ราย (ร้อยละ 23.2), ปากมดลูกอักเสบ 28 ราย (ร้อยละ 18.6), cervical intraepithelial neoplasia (CIN) I 51 ราย (ร้อยละ 

33.9), CIN II 18 ราย (ร้อยละ 11.9), CIN III 4 ราย (ร้อยละ 2.7), adenocarcinoma in situ (AIS) 4 ราย (ร้อยละ 2.7), cervical 

adenocarcinoma 4 ราย (ร้อยละ 2.7), complex hyperplasia with atypia 2 ราย (ร้อยละ 1.3) และ endometrial 

adenocarcinoma 5 ราย (ร้อยละ 3.3)  

สรุป :  ความชุกของการเกิดรอยโรคที่มีความสำคัญทางคลินิกในผู้ป่วยที่มีผล pap smear เป็น AGUS คือร้อยละ 24.5  และพบ

มะเร็งระยะลุกลามร้อยละ 6.0    


