PAP SMEAR CYTOLOGICAL FINDINGS IN WOMEN WITH ABNORML VISUAL
INSPECTION TEST RESULTS REFERRED TO KENYATTA NATIGNL HOSPITAL

BY

PATRICK JOSEPH CHAGWA

A dissertation submitted in partial fulfillment ftre award of the degree of Master of Science in

Clinical Cytology at the University of Nairobi

2013



DECLARATION

L e declare that this dissertation is my originakkvo
under the guidance of the supervisors written belamd has not been submitted to the
University of Nairobi or any institute of highering.

Signature Date

Principal Investigator

SUPERVISORS’ DECLARATION

This dissertation has been developed under ouagaaland approval as University supervisors.
Dr. WAWERU W.

Lecturer, Anatomic Pathology Thematic Unit

Department of Human Pathology

University of Nairobi

Signature Date

Prof. KIGONDU C.

Associate Professor, Clinical Chemistry ThematiatUn
Department of Human Pathology

University of Nairobi

Signature Date




DEDICATION
To my family for their support throughout my study.



AKNOWLEDGEMENTS
For my existence, health, protection, provisionam indebted to the Creator and Sustainer of
life, the Almighty God.

Thanks to the Malawi Union of Seventh-Day Adven@sturch for the Bursary awarded to me
making it possible for me to pursue this study dhdreby conduct this project and also

Malamulo College of Health Sciences for grantingarstudy leave.

Thanks to my supervisors, Professor C. KigondulandV. Waweru for their untiring efforts in
guiding me through all stages of this work. | edynteracting with them because of their rare
skills, honesty, cheerfulness and timely mannewlnch they handled issues pertaining to this

work.

Thanks to Dr. L. Muchiri who encouraged and guideglwhen | was about to give up the topic
during the conceptionalisation stage , and als@éoepting to be involved in the quality control

process for this study making the study credible.

Thanks to Dr. M. Mungania for accepting to be iweal in the quality control process for this

study making the study credible.

To the Kenyatta National Hospital Cytology Laborgtand Family Planning Clinic Persons-In-
Charge and their staff for creating a conducive fimhdly atmosphere during my interaction

with them.

To my fellow students for being resourceful whemrdarose and for moral support. You are
great. For those | may have forgotten, pleasetfextlyour role has not been taken for granted.

You made this book a reality because of your cbations.



TABLE OF CONTENTS

DECLARATION ...ttt ettt sttt et b e et b e e at et e s beeat et e s b e eht et e s bt ea bt et e sbesbeeasenbesbeentebesbeenes ii
DEDICATION ..ttt ettt sttt h et s b e s bt et e bt s bt et e s bt eat e tesbe e sheente bt sueenbesbesueeabesbeeaeensens iii
AKNOWLEDGEMENTS......et ettt et sttt ettt s be et s bt bt et e sbe e sbe et e sbesbeebenbens iv
TABLE OF CONTENTS. ...ttt ettt e ettt e e e e e sttt e e e e e s e aa b et e e e e e e s aasansbeeeeeesaasnnbeeteeesesannnsseeeeessnnanns v
LIST OF TABLES.. ...ttt sttt ettt e be e be e s bt e s bt e sheesaeeesatesatesabeeabeeabeebeenteens iX
LIST OF FIGURES.......c ottt ettt st s h et s at e st e e at e et e e beebeenbeeabeesbeesbeenaeenaes X
LIST OF APPENDICES. ... .ottt ettt ettt et e s bt e s he e s ht e sat e st e s ateeate e e beebeesbeenbeesbeens xi
LIST OF ABBREVIATIONS......c ettt ettt ettt ettt st st st ettt e e be e e beenbeenaeas Xii
ABSTRACT ..ttt ettt e be e bt e bt e bt e e bt e ebe e she e sabesanteeateeateeabe e bt eabe e bt enbeenbeenaaens Xiv
1.0 INTRODUCTION ...ttt ettt sttt ettt e bt e bt e b e e sbe e s bt e sbeesaeesastesaeesateeabesaneens 1
2.0 LITERATURE REVIEW......cot ettt ettt ettt st st st st st bbb b e beenaeas 3
P R I T =T o ] o == T U 3
P20 W0 I\ Lo g g F= LI @Y oY Tox= 1 I @41 o] [0 o Y20 RS 4
2.1.1.1 Cells of the squamous epitNelUM.............ccooiiiririri e 5
2.1.1.1.1 The DASAl CEII AYRL........oceeeeeeeee ettt et ee e 5
2.1.1.1.2 Parabasal CII RYEN........ooe oottt sttt et ee e eneeeas 5
2.1.1. 1.3 Intermediate CeIl TaYEL.......cuieieeeee ettt ees 5
2.1.1.1.4 SUPErfiCIal CEII TAYEL...... oot 6
2.1.1.2 Endocervical @PItNEIIUIML. .........ooi ettt ees 6
2.1.2 Fundamental Concepts of the Pap SIMEAL............coooviiieereeeee s 6
2.1.3 ADNOIMAI PAP SMEAL......cc.eiiiiiieieiieiertetee ettt sttt sttt s e sae e ene b 7
2.1.3.1 General features of intraepithelial I€SION..........ccoovviiiriniiieeeee e 7
2.1.4 The Bethesda ClasSIfICAtION.........c..ccuririrereieieeeese et 8
2.1.4.1 Negative for intraepithelial lesion or ngaRNCY (NILM)........cooovvieieiireeeeeeeee e 9



2.1.4.2 Low Grade Squamous Intraepithelial LESIEBII)..........ceoveievieriiieceseceeece e, 9

2.1.4.3 Atypical SQUAMOUS CEIIS (ASC)....erirriiiieieeeiereeee e e 10
2.1.4.3.1Atypical squamous cells of undetermingdificance (ASC-US).......cccoevevrinenenenenne. 10
2.1.4.3.2 Atypical squamous cells cannot excludé larade squamous intraepithelial lesion (ASC-H).
................................................................................................................................................................ 10
2.1.4.4 High grade squamous intraepithelial Ie$HBIL)...........cccecveeeriiieieciceceeeee e, 10
2.1.4.5 Atypical Glandular CEIIS (AGQC)......iiiiieieiieeececeeeeese ettt s re et sre e e e 10
2.1.4.6 Adenocarcinoma iN SitU (AlS).....cviiiiieeeceece ettt s re e re e e 11
2.1.5 Sensitivity and specifiCity Of Pap SMEAL.........c.cveveviiiceeceee e e 11
2.1.6 False positive and false negative Pap SmGaHS..............c.ccceeveveveeeeciseceeee e 11
2.2 Visual iINSPECtioON MELNOMS.........cooviiieeeececese et st a e e re e seensens 12
2.2.1 Visual inspection with aCetiC aCid (VIA).......vociiieeeecteeeteseeese et ea e s eneens 13
2.2.1.1 Categori€S Of VIA TESL.......e ettt sttt et e e re e s e s resseaenaenrens 13
2.2.1.2 FalSE POSIIVE TESLUL.......octieeieiceeese sttt sttt ste e e et e sreessesaesreesnensans 13
2.2.2 Visual inspection with Lugol’s ioding (VILL)........coeveriiieieiiiieese st 14
2.2.2.1 FalSE POSILIVE FESUILS.....ccuiceeeiicieeesteeese ettt ettt s te e e besreesseste e sreennensens 14
2.2.2.1.1 Effect of increased false POSItIVILY FALE..........ccevirieieiiiieese e 14
PG T 0] o To 1< Toto] o )V 2SSO TRRRPTR 15
AR T A g To [Tor=Y io] g TSI (o] ot ] o0 o o] o VAN TSRS 15
2.3.2 Normal colpOoSCOPIC fINAINGS....c.ecieiiiieiee ettt s ra e s reessesesre e 16
2.3.3 Abnormal colpoSCOPIC fINAINGS......ccviieieieeceee et 16
2.4 ULErNE CEIVICAl DIOPSY . ...veiiitieeeeiicieetesteste ettt et et ste s et s te et e b e steese e besteesaessesseessesssestesseensans 16
2.4.1 Cervical intraepithelial neoplasia grade N ..........ccccecveveereeieieseeeeese e 17
2.4.2 Cervical intraepithelial neoplasia grade HB{CIN /) ...ccoeoveeeeiecieieeeeeeeeeeeeee e 17
2.4.3 INVasive CerviCal CarCiNOMA. .........cceireiriiririeirieiert ettt ettt sttt e 17
2.4.4 Treatment for cervical intraepithelial lesions and canCer. ........ccovve e 17

Vi



2.5 JUSTITICAIION ...ceveeeeeeeiee ettt ettt ettt ettt et e s ettt e s et e e s eeaaeeesaaaeeesassseeseassases e sasaseesasaeessansasesssnsaeesas 19

2.6 RESEAICN QUESTION. ....c.uiitieieie ettt ettt ettt et e et e e steese e sesseeseensessseeneensessesaeensans 19
2.7 Broald ODJECLIVE.......eeieieeeeeieie ettt ettt et te sttt et s et et estess e e testesseensessesseesasensesseensesesaeensans 19
2.8 SPECITIC ODJECHIVES.......oouieitiieee et 19
3.0 METHODS AND MATERIALS . ...ttt st st st st st et et e 20
3.1 STUAY DESIGN. ..ttt b ettt bbbt b e b b e et na e 20
3.2 STUAY ATCA......eieeeeeiieieeie ettt ettt b e se bttt s e eb e b sb e e bt e bt s b e b e e e e e bt na e renee 20
3.3 STUAY POPUIALION......eeiitititee ettt b et ese b e 20
3.3. L INCIUSION CIIEEIIA.....eeuirttrtirteieieeeet ettt ettt b et e se e ese b e 20
3.3.2 EXCIUSION CIILEIIA.......eitiiteteieeeeete ettt st se e 20
3.4 Sample Size deterMINALION........cceoiiiiirireee et 21
3.7 Selection of StUdy PArtICIPANLS........ccveiriiireieieee et s 21
3.8 Specimen collection, processing, examinati@hraporting of the smears............ccccccecvverennene. 22
3.9 QUANILY BSSUIANCE.....couiitieieteeeeee ettt sttt b et b et e b et nn et eseene e 22
3.10 Ethical CONSIAEIALIONS........coveiieieiieiieiereeseee ettt e 22
3.12 Data COIlECtioN INSIIUMEIALS.....c..ccuiiiiriirieeeteeee ettt ettt 23
3.13 Data management and statistical analysis plans............c.ccoeoevrinninciineeeee 23
.0 RESULTS. ..ttt ettt ettt e b e et e e s be e sbe e e bt e saeesaeesa st e sabesabesabeeabeebeebeebeenbeenne 24
4.1 DemographiC CharaCteriSHCS. ........cuvieriiririeereeee ettt s ae e enes 24
4.1.1 Age (Years) diStriDULIQN. ........cocii et nes 25
o 2 \V 1= 0 1S3 (U F= L 1] () YA ST 25
4.1.2.1 Pattern of menstrual cycles according togiaant’s age group.........coceeeeeeeeeeerenrereeneenenne 25
4.1.3 Parity and SeXUal NISTOLY.......ccuooiriiiriieeiee et 26
4.1.4. Contraceptive MEthOUS USEA.........coiviriieiiieireeee et 26
4.1.5 Reasons for seeking VIA/VILI SCreening SEBVIC........cccceeruerreeeirinerienieieeeeesreseeseeeeeeeneens 27

Vi



4.1.6 Duration from VIA/VILI t0 PP SMEAL.......c.ccveeeiiiieeeiesteetesie s eeaeete e ee e sreesaesse e esaessesrens 27

4.1.7 Comparison of duration from visual inspectiest to Pap smear test against Pap smear results

................................................................................................................................................................ 28
4.1.8 PAP SMEAN NISLALY.....ccuiitieieiiitieieseetee sttt sttt e te st e st e et esbe s e e ssesteesaetessbeeseensesseessensas 29
4.2 Comparing Pap smear With VIA/VILI FESUILS........ccuveieiiceceeceeee st 29
4.2.1 Specific cytological findings 0N Pap SMEaAL..........cccocvveeieciieeeeeeee e 30
5.0 DISCUSION. ..ottt ettt b et b ettt bt ea e et e s bt eat et e s bt eas e et e saesbeeabesbesbeentenbesaeenee 34
CONCLUSIONS......coisrrs ettt ettt ettt ettt ettt es 38
RECOMMENDATIONS ...ttt ettt ettt et s b st et s bt et et s bt eat e besbe et enbeebeeaeenbenbeeaeeneas 38
STUDY LIMITATIONS ..ottt sttt st e h et bt bt et s bt eae et s bt e at et e se e sbe et ebesbeenaenes 38
REFERENGCES.......ccoe ottt ettt ettt bbbt sheeat e bt s bt et e st e eb b e eat e besbeeatenbesbeeaeenbesbeennan 39
APPENDICES ...ttt h et s bt et e s bt s bt et e st e s bt e ae et e s be et e nbesbeeatenbesaeas 43

viii



LIST OF TABLES

Table 1:

Table 2:

Table 3:

Table 4:

Table 5:

Table 6:

Table 7:

Page No

Rates of spontaneous regression, persestard progression of CIN................... 7
Main reporting systems for cytological aopous intraepithelial abnormalities........9
Benign conditions mimicking cervical irgpathelial neoplasia .................. .. 12

Treatment modalities of cervical intrakelial neoplasia .......................o.... 18

Baseline demographic characteristiCS .........cooeeiiiiiiiiiiiii e 24
Comparing Age with Menstrual NiStOry ...« i i e e, 26
Comparing duration against Pap smeartgesul...........cccovvie i ii i, 29



LIST OF FIGURES

Figure 1. Age distribution NIStOgram...........oii i e e e e 25
Figure 2: Pattern of contraceptive methods used... ... e iieie e e e iiieveveennnnnn . 27
Figure 3: Duration from VIA/VILI test to Pap smaast .............c.ccoiviiiiiiiiiiiiiii e 28
Figure 4. Proportion of Pap smear positive testlteS. ...........ccceoviiii i, 30
Figure 5: Distribution of intraepithelial lesions...............c..coociviiiiiciiccic e e e een.30

Figure 6: A-J: Photomicrographs for intraepitheledions and infections......................... 31



LIST OF APPENDICES

Page No
Appendix | A: Client information and consSent FOIM ... ..o, 43
Appendix | B: FOMU Ya IdNINT ... e e e e e e e et e e 47
Appendix 11: QUESHIONAINE ...ttt e et et e e e e e e e e e eeaens 50

Appendix Hl: RepOrt fOrMaLS .........uieiiiiii it it e e e e e remi e e e D2
Appedndix IV: Papanicolaou staining procedure ..........cceccvciiiiiiiiiiniinineeiesenen.....05
Appendix V: The Bethesda system of reportingicat cytology (2001) ...................... 56
Appendix VI: Preparation of 5% Acetic acid .............ccoveiiiiiiiiiiiii i e e en. 0.9
Appendix VII:  Preparation of LUQOI'S I00INE ........cocceieiii i i e e 60

Appendix VIII: Kenya Government guidelines for nagement of women after Pap smear

Appendix IX: Kenya Government Guidelines for Managat of Women after VIA/VILI

Xi



LIST OF ABBREVIATIONS

AGC Atypical glandular cells

AIDS Acquired immunodeficiency syndrome

AIS Adenocarcinoma in situ

ASC Atypical squamous cells

ASC-H Atypical squamous cells cannot exclude highdg squamous intraepithelial
lesion

ASC-US Atypical squamous cells of undetermined ificamce

Ca Carcinoma

CIN Cervical intraepithelial neoplasia
CIS Carcinoma in-situ

DES Diethylstilbestrol

ERC Ethics and Research Committee
FP Family planning

HCGs Hyperchromatic crowded groups
HIV Human immune deficiency virus
HPV Human papilloma virus

HSIL High grade squamous intraepithelial lesion
IQR Interquartile range

IUD Intra-uterine device

KNH Kenyatta National Hospital

Xii



LEEP Loop electrosurgical excision procedure

LSIL Low grade squamous intraepithelial lesion
NILM Negative for intraepithelial lesion or maligncy
NPV Negative predictive value

OCP Oral contraceptive pills

PPV Positive predictive value

SCC Squamous cell carcinoma

SCJ Squamocolumnar junction

SD Standard deviation

TZ Transformation zone

UoN University of Nairobi

UsSD United States Dolars

VIA Visual inspection with acetic acid

VILI Visual inspection with Lugol’s iodine

WHO World Health Organisation

xiii



ABSTRACT

BACKGROUND

Cervical cancer is the leading cause of canceratiiyrin women in the developing countries.
The challenge of cost in establishing cytology andduman Papilloma Virus (HPV) mass
screening for cervical cancer in these resourcéddnsettings prompted adoption of visual
inspection techniques as alternative screening adstlior cervical cancer. Kenyatta National
Hospital (KNH) receives women with abnormal visuradpection test results from peripheral

health care centers for further management.
STUDY OBJECTIVES

Broad objectiveTo describe the Pap smear cytological findinggamen with abnormal visual

inspection test results referred to Kenyatta Nai¢tospital.

Specific ObjectivesThe study objectives were to describe the patécervical epithelial cell

abnormalities, to determine infective and other-nenplastic findings in cervical smears in
women with abnormal visual inspection with acetadavisual inspection with Lugol’s iodine
(VIA/VILI) referred to KNH and to compare VIA/VILWith Pap smear results.

STUDY DESIGN
This was a cross-sectional descriptive study.
METHODOLOGY

Study areathe study was conducted at KNH in the Family piagnclinic, cytology and

histology laboratory facilities.

Study populationConsenting women 18 years and above with abnoviifNVILI referred to

KNH for further management. A total of 232 womerreveecruited.

Xiv



Specimen collection, processing and reportiRgp smears were collected by qualified health

care personnel, processed by the investigator i&apgnicolaou staining procedure, reported by
the investigator and signed out by a pathologist.

RESULTS

All participants in this study (232) had positivesult for visual inspection tests (VIA/VILI). Of

these, 175(75.4%) had a report of negative foaeqithelial lesion or malignancy (NILM) while

57 (24.6%) had a report of atypical squamous a#llsndetermined significance (ASCUS) or
worse on Pap smear. The commonest lesion reporasdhvwgh grade squamous intraepithelial
lesion (HSIL), 20/57(35.1%) followed by squamoudl @arcinoma, 18/57(31.2%). Of the

57(24.6%) abnormal cases 39 representing 16.8%edtfotal number of study participants were
referred for colposcopy and biopsy while particiigawith reports of ASCUS and low grade
squamous intraepithelial lesion (LSIL) were recomderl for follow up after 6 and 12 months
respectively. Out of the 232 participants, 11(4.%0%ere reported as having infections. Of the
232 study patrticipants, 33(14.2%) were more tharyédrs of age. Kenya Government policy
does not recommend cervical cancer screening wssugl inspection tests in women who are

more than 50 years of age.
CONCLUSIONS

Majority of women in this study had normal Pap smegdological findings and only few had

significant lesions and were therefore triageddifinitive diagnosis and/or treatment.
RECOMMENDATIONS

» Pap smear should continue being used to triage wonikh positive visual inspection

test results.

* Increase awareness to service providers and thexajgublic about the Government
Policy on the use of visual inspection tests in warmore than 50 years of age since

14.2% were inappropriately screened by the visisgection test.
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1.0INTRODUCTION

Invasive carcinoma of the uterine cervix developsr@a period of time from precursor lesions or
abnormal surface epithelium (1).This natural higtenables detection and treatment of this
disease in its early stages thereby preventingritgression to advanced stages and cancer.
Death caused by cervical cancer is therefore ptabtnthrough screening. Hence the goal of
cervical cancer screening is the detection andnreat of pre-malignant lesions before cancer
develops (2).

Prevention of cervical cancer death has been aethieév developed countries where screening
using Papanicolaou smears (usually called Pap sinaad treatment of early lesions are well
developed. In fact, as stated by Kumar ef3ano form of cancer better documents remarkable

effects of screening, early diagnosis and therbpg tancer of the cervix.

However, cancer of the cervix remains a common adisewith a high mortality rate in
developing countries (1) including Kenya where weses for conducting Pap smears and related
services are limited. In view of this, alternatimethods of screening for cervical intraepithelial
neoplasia and cancer were developed and recommeindedse in these resource limited
countries even though they are not perfect. Altlhotestablishing diagnoses is an imperfect
process resulting in a probability rather than rapety of being right’ (4)) that probability must

be acceptable

Visual inspection with acetic acid (VIA) and visuabkpection with Lugol’s iodine (VILI) are
examples of these tests which involve applicatibaaetic acid or Lugol’s iodine to the cervix,
results reported as negative or positive accortiinthe reaction upon visual inspection of the
cervix. Nairobi Cancer registry recorded 475 camases between 2003 and 2006 (5). Stages at
diagnosis were also documented. Of all the lesiong; 3 (0.6%) were carcinoma in situ, the
stage with the best prognosis. The rest were dtagd above with prognosis worsening as grade
increases indicating late presentation which ivgmeable with screening. This is in agreement
with the findings of Were and Buzili Moi Teaching and Referral Hospital (6). Thiselat
presentation makes curative treatment difficulalonost impossible leaving palliative care as
the only option.



The World Health Organization (2006) recommendeel afscytology for large-scale cervical
cancer screening programmes, where sufficient resswexist (7). At the same time VIA/VILI
screening methods were recommended for use onyloh studies or other closely monitored
settings but not recommended for postmenopausalendi).

Both Pap smears and these visual inspection testscacening tests with inherent limitations.
The gold standard for evaluation of the abnormalingé cervical epithelium on screening is

biopsy which is often colposcopically directed §19).

Kenya is one of the countries implementing VIA/VI&$ cervical cancer screening along with
Pap smear cytology. Human Papilloma virus (HPW) ieglone in selected institutions including

teaching and research institutions.

In its guidelines, Government of Kenya through Mhaistry of Public Health and Sanitation and
Ministry of Medical Services recommend that all wemmwho test positive with any of these
visual inspection screening tests should have berapy or referred for colposcopy and/or

biopsy depending on the set criteria (10).

Women with abnormal visual inspection test reswitso are referred to Kenyatta National
Hospital are currently managed by doing Pap smeHns excludes selected cases where
colposcopy and/or biopsy is/are done directly. Thisecause the ‘see-and-treat’ approach is not

fully enrolled because of inadequate supplies ool cryotherapy equipment.



2.0 LITERATURE REVIEW

Currently, cervical cancer is the second most comma&ncer among women in developing

countries and the largest cause of cancer mor@iitong women in these countries. “By 2030,

cervical cancer is expected to lead to the deativef 474,000 women per year and over 95% of

these deaths are expected to occur in low and siiddbme countries” (11).

With the high prevalence of human immune deficieneyus (HIV) and acquired
immunodeficiency syndrome (AIDS) the burden of @nencluding cervical cancer is
increasing. The risk of HIV positive women havingavical lesion is more than five times than

for those who are HIV negative(12).

Pap smear remains the most successful cancernsuyetest ever developed. Death from
cervical cancer has been reduced by as much asrbéétintries where screening by Pap smear
is well developed and with efficient treatment dotlow-up. Reduction in mortality has been

attributed to this screening program (4,13).

Since its discovery the Pap smear has and isbsiitlg extensively used as a primary screening
test for cancer especially in developed countri&ile Pap smear may detect endometrial
disorders, like polyps, hyperplasias and endometaiacers it does so in less than 50% of cases
(14).

High cost to run the Pap smear screening programoteding lack of adequate personnel to
interpret the test makes it difficult to establestd/or maintain in resource limited settings. This
prompted adoption of low technology, cost effectirsual inspection tests, Visual inspection
with acetic acid (VIA) and visual inspection witlugol’s iodine (VILI.. The government policy
in the National Cervical Cancer Prevention Progranstnategic plan 2012-2017 recommended
first screening with VIA/VILLI and cytology usingd® smear and HPV testing where available
(15).

2.1 The Pap smear

Also known as Pap test, the Pap smear is a scpeest used to detect pre-cancerous and
cancerous uterine cervical lesions. Origins of Bapar can be traced back to the middle of the
19" centuary when the microscopic appearance of frelts the vagina was illustrated by early
observers including Donné and Beale (1). Dr GedrgBapanicolaou (1883-1962), an American

of Greek descent with the interest in endocrinolo§yhe reproductive tract described cancer
3



cells he incidentally observed in vaginal smeapsnfiwvomen with cervical canceConsequently
the test we know today as the Pap smear namedaftéeorge N. Papanicolaou (1). The stain used
on this smear was and still called the Pap stain.

The Pap smear test involves collection of matdrah the uterine cervix using special brushes
or spatula and transfer them onto glass microsestige. This preparation is then fixed using
liquid or spray fixative and sent to the laboratevirere they are processed, examined and

reported. The first cervical cancer screening ciiwere established in the 1940s (13).

The primary purpose of the Pap smear is to detexinvasive uterine cervical neoplasia and
treat the lesion before it progresses to invasigacer. However non-neoplastic findings
including organisms can also be detected in Papasmaend their detection is useful for

definitive treatment.

Cellular details are the most important paramesdrsn evaluating the Pap smear. This demands
that the cytologist be well trained in recogniziogll morphology in health and disease. The
smears are usually screened by cytotechnologistseliminate unsatisfactory smears, identify
‘normal’ smears, selects and marks abnormal céliese ‘abnormal’ smears are reviewed and
signed out by a pathologist while normal smear$ wikception of reactive or reparative cellular

changes may be signed out by the cytotechnol@sst

2.1.1 Normal Cervical Cytology

The cervix, which is the terminal end of the utegpustruding into the vagina is made up of the
ectocervix and endocervix (16). The ectocervixagered by stratified squamous epithelium that
normally lacks keratin. The endocervix is linedraycus secreting simple columnar epithelium.
The point where these two epithelia meet is callerl squamocolumnar junction (SCJ). The
position of the SCJ varies throughout reprodudiiee(17).

Squamous metaplasia of the columnar epithelium liysoacurs within the SCJ. This is the
reason why the SCJ is also known as the transfaymabne (1). It is well known that the
transformation zone is the most vulnerable areadémelopment of most cancers and for this
reason sampling of this area is critical for scnegrof squamous intraepithelial lesions and

cancer (18).



2.1.1.1 Cells of the squamous epithelium

The uterine cervical squamous epithelium is madefufpur cell types making up four layers
named after their position within the epitheliuntalng from the more immature to more
mature layer this epithelium is made up of bashllager, parabasal cell layer, intermediate cell

layer and superficial cell layer (1, 18).

2.1.1.1.1 The basal cell layer

This is the innermost layer made up of basal c8ésal cells are small cells measuring about
10-15um in diameter. When occurring singly theyenekle small histiocytes. Nuclei of basal
cells are round to oval, centrally located and adar with smooth margins and small amount of
delicate cytoplasm. Basal cells are rare in Papasmecept in severe atrophy because Pap test
does not scrape off the entire thickness of théhelum but only the outer few layers. Basal
cells anchor the epithelium to the basement menebeard are also responsible for continual
renewal of the epithelium and may also participatproducing basement membrane. Together
with parabasal cells, basal cells are a hall magkrophy when found in Pap smears (13, 19).

When they are found on Pap smear they appear asremily syncytial aggregates
(hyperchromatic crowded groups-HCGs) of small celith bland nuclei and scant cytoplasm
sometimes creating a diagnostic dilemma in disistgng them from cells of high grade
squamous intraepithelial lesion (HSIL). But blangtlear features should betray their true nature
(29).

2.1.1.1.2 Parabasal cell layer

Second upper outer layer is the parabasal cell langgle up of parabasal cells. Parabasal cells,
measuring 15-30 um in diameter are the next largktype in uterine cervical epithelium. They
have finely granular round to oval nuclei, smootitlear margins and rounded cell boundaries
with moderately dense cytoplasm staining mainlyekdueen or grey. The chromatin is evenly
distributed with inconspicuous or absent nuclé@ledominance of parabasal cells in Pap smear

indicates atrophy which is common in childhood,tpenopause and postpartum (19).

2.1.1.1.3 Intermediate cell layer.

Forming the bulk of the epithelial thickness is thermediate cell layer made up of
intermediate cells. Measuring from 35-50um thermtliate cell takes cytoplasmic features of
parabasal cell (rounded boarders)and superficial(pelygonal) except for the size of nucleus

which is about the size of the red blood cell. Tineleus is centrally placed, round to oval with
5



finely granular, evenly distributed chromatin witlhucleoli normally inconspicuous.
Intermediate cell nucleus is the reference for @aichbnormalities in evaluating the Pap smear
(29).

2.1.1.1.4 Superficial cell layer

Superficial cell layer is the top most layer in @mal cervix which is made up of superficial
cells. Superficial cells are nonkeratinized squasnoells measuring about 45-50um and have
pyknotic, so called India ink dot non-functionalctei measuring about 4um. The cytoplasm is

abundant with distinct cell boarders and polyganadlines (1, 19).

2.1.1.2 Endocervical epithelium

The endocervical epithelium is formed by a singlgel of mucus-producing and ciliated tall
columnar cells, the endocervical cells (18, 19)e Thucleus is eccentrically placed and the
chromatin is finely granular with inconspicuous leali. The cytoplasm is abundant and
vacuolated in mucin producing cells and denseliated cells (13, 19). Often arranged in strips
or sheets, endocervical cells appear as a pickeefand honeycomb respectively (13). Their
presence in Pap smear signifies that the transtaymaone has been sampled but their absence
doesn’t make the preparation unsatisfactory foluaten (19). Due to lysis of the delicate

cytoplasm, bare nuclei may be found in the smegy. (1

Neoplastic processes of the endocervical epithelan® a minority as compared to their
squamous counterpart. Therefore screening of thesens is the secondary role of the Pap
smear. There is reliable prediction of these lesiaowadays owing to their well-described
morphologic characteristics but their diagnosesikhbe rendered when appropriate cytological
features are present. Pap smear is generally ablelin detecting endocervical glandular lesions

in women over the age of 35 due to the change sitipo of the endocervical epithelium (19).

2.1.2 Fundamental Concepts of the Pap smear

When examining the Pap smear, the cytologist metgrohine the histiogenesis of a cell and its
nature in terms of neoplasia. The cytoplasm detemithe histiogenesis while the nucleus
determines the health of the cell in terms of nasjid changes (19]he cells exfoliated from
the mucosal surface faithfully reflect the morplgylaf the hidden underlying epithelium and
this is the basis of Pap smear diagnosis (19). iBecaf the primary purpose of the Pap smear,
an abnormal smear is generally understood as onedhiatraepithelial lesion or dysplasia.



The report of the Pap smear is important for theagament of the lesion. A false report leads to
wrong or unnecessary treatment. This therefore ddmthat the Pap smear be sensitive enough
to detect all true lesions where treatment is meguand specific enough to detect absence of

lesion where there is no need for treatment.

2.1.3 Abnormal Pap smear

The reporting system was unified and standardizethb Bethesda system (see below). This
system proved to be consistent, easy to use atel beproducible. This also made the clinicians
better understand the reports according to theralatistory of cervical cancer enabling
institution of appropriate management for the grafiesion as some may regress, others persist
and yet others progress to high grade intraep&heé&oplasia and even to cancer . Table 1 shows

the behavior of different types of intraepitheledions if no intervention is made.

Table 1: Rates of spontaneous regression, persistenand progression of CIN

Disease course CIN | CIN I CIN 1l
Regression to normal  60% 40% 30%
Persistence 30% 35% 48%
Progressionto CIN 1l  10% 20% N/A
Progression to cancef [11% 5% 22%

Source;Decherney et al (14)

2.1.3.1 General features of intraepithelial lesion
The following features are associated with neojastraepithelial lesion although some may

overlap with non-neoplastic lesions (19, 20).

Increased staining characteristics known as hypencasia

. Unevenly distributed chromatin pattern
. Clumped chromatin

. Presence of conspicuous nucleoli

. Multinucleation



. Irregular nuclear membrane

. Atypical mitoses
. Loss of nuclear polarity (most appreciated in #&su
. Increased nuclear to cytoplasmic ratio

Pleomorphic nuclei

The above individual features are references ontlyyae usually applied in combination rather

than in isolation.

2.1.4 The Bethesda Classification

Initially the Pap smears were reported as classeghwwere formulated by Dr George
Papanicolaou as Pap | through V. With time it wasught appropriate to make cytological and
histological nomenclature similar and this was madssible from the meeting in Bethesda,
Maryland first in 1988 (1)T'he Bethesda System for reporting cervical cytolegpject to
modification. Table 2 shows different reporting teyss for reporting cervical intraepithelial

lesions but only the Bethesda system will be diseds



Table 2: Main reporting systems for cervical cytabgical squamous intraepithelial

abnormalities.

Papanicolaou WHO CIN Bethesda
Class | NILM
Class I ASC
Mild dysplasia CIN | LSIL
Class 1l Moderate dysplasia CIN Il HSIL
Severe dysplasia CIN 11 HSIL
Class IV Carcinoma in situ Carcinoma in situ HSIL
Class V Carcinoma Carcinoma Carcinoma

Source: Bibbo and Wilbur (18)

According to the Bethesda reporting system, thiodiohg are given as reports based on Pap

smear findings:

2.1.4.1 Negative for intraepithelial lesion or maginancy (NILM)

This report indicates that there is no evidencenedplasia in the cells examined on the Pap
smear. About 91% of Pap tests are reported as NINdn-neoplastic lesions like non-infectious
conditions, infections or cellular changes assediatith infections are included under this

category. These include parasites, bacterial, fusngd viral infections (13, 19).

2.1.4.2 Low Grade Squamous Intraepithelial LesionLSIL)

Previously known as mild dysplasia and histolodycahlled cervical intraepithelial neoplasia

grade | (1). Most LSILs carry little risk of oncagesis unlike most HSILs. Encountered in about
2% of all Pap samples LSILs are caused by bothdod high risk HPV types with types 6 and

11 as the most common culprits. Most LSILs reggssntaneously, others persist for longer
time, small proportion progress to high grade aeidayvery small proportion progress to cancer
if left untreated (13).This lesion affects the stig@al and intermediate cells with associated

abnormalities including nuclear and cytoplasmicabralities.



2.1.4.3 Atypical squamous cells (ASC)

Atypical squamous cells (ASC) is used for cellulehanges suggestive of squamous
intraepithelial lesion (SIL) but are either quaatiely or qualitatively insufficient for a
definitive interpretation (18). ASC account for abd% of all Pap samples but should generally
be kept to less than 5% (13, 18).

2.1.4.3.1Atypical squamous cells of undeterminedggiificance (ASC-US)

This is reported in smears with squamous cell ahabties that are greater than those in
reactive changes but fall short of clear featureswaepithelial lesion either qualitatively or
guantitatively (18)In laboratories that serview risk populations the rate of ASC-US should not
exceed 5% while in laboratories that serve higk pepulations the rate could be higher but
should not exceed 2-3 times the rate of SIL (18).

2.1.4.3.2 Atypical squamous cells cannot excludeghi grade squamous intraepithelial lesion
(ASC-H).

When cellular features are suggestive of but dosatsfy definite criteria of HSIL the report is
given as ASC-H which represents 5-10 % of all A&€es (13,18)he prevalence of CIN 2/3 is
substantially higher in women with ASC-H (37—40&s)compared to ASC-US cases (11.6%)
(18) and this explains why these cases are marag&tSIL cases. The most common pattern
for ASC-H is that of immature squamous cells withdnio moderate nuclear atypia commonly

called atypical squamous metaplasia (13).

2.1.4.4 High grade squamous intraepithelial lesio(HSIL)

HSIL previously known as moderate and severe dgspkencompasses the histological grade of
cervical intraepithelial neoplasia II/1tlit is encountered in about 0.5% -3% of all Pap [gam
depending on populations (1, 13). Almost all wonrethis grade category test positive for high
risk HPV (13). Usually a lesion of parabasal sioetls, HSIL can affect any cell type with
nuclear features more severe than its LSIL couatetpHSIL is followed by colposcopy and

biopsy if indicated by colposcopic findings.

2.1.4.5 Atypical Glandular cells (AGC)

This report is rendered when cell morphology dostmw completely normal endocervical cells
but fall short of definitive features of AIS or iasive adenocarcinoma. It is clinically a more
significant lesion than ASCUS and therefore requaemore rigorous follow-up because about

30% of patients with AGC have a significant lesiemdometrial cells and other cells outside of
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uterine cervix are included in this category (13,¥Y8omen with a report of AGC are followed
up by performing a procedure called endocervicatttage followed by histological evaluation

of the curettings for neoplasia or cancer.

2.1.4.6 Adenocarcinoma in situ (AIS)

Characterized as the precursor lesion to invasngoeervical adenocarcinoma this glandular
abnormality is a challenge to diagnose on Pap smeamnly because of its low incidence (13).

Representing 0.2% to 0.3% of all Pap samples theypretation is used when cellular changes

fall between those of a definite benign reactivacpss and those of unequivocal

adenocarcinoma in situ or adenocarcinoma. Defibigmign reactive processes should be
included in the NILM category (18).

2.1.5 Sensitivity and specificity of Pap smear

Studies have shown that Pap smear is less sensitdegection of cervical intraepithelial lesion.
In five studies conducted in South Africa, Zimbabared India between 1999 and 2004 with a
total of 32,839 participants the sensitivity of gentional Pap smear ranged from 44% to 78%
and the specificity ranged from 91% to 96% for higfade squamous intraepithelial lesion
(HSIL) threshold (22). In a prospective study coetdd on 400 women by Goedt al (23)the
sensitivity of Pap smear was 50% with specificify9@%. Cibas and Ducman reports a mean

sensitivity of 47% and mean specificity of 95% (13)

2.1.6 False positive and false negative Pap smeasults

A false positive result means that the test hagatied the intraepithelial lesion when it is
actually absent while a false negative result me¢hasthe test has not detected intraepithelial
lesion when it is actually present. A number ofigarcervical lesions and normal physiological
cervical changes are culprits in this phenomenahraost are confused with particular grades of
dysplasia (see table 3). The confusion lies infdoe that the epithelium reacts to the insults or
when other non-epithelial cells are confused wigloplastic cells. “The differential diagnosis
between inflammatory change and dysplasia is a coammveryday problem in Pap smear
diagnosis (19). False positive Pap smear diagnoses of cervicaletasccur in 10% to 15% of
cases with atrophic smear with benign squamousicatlyppseudonecrotic background and
reparative changes as the chief culprits (13).Faila recognize these abnormal cellular changes
in otherwise benign conditions therefore leadsver aliagnosis of cervical intraepithelial lesion

or malignancy. The rate of false negative Papressilts range from 10% to 20% with sampling
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errors as the main cause (#pilure of tumors to exfoliate abnormal cells, p@pecimen
collection technique, laboratory processing andliren error are among the causes of false

negatives (24).

Table 3. Benign conditions mimicking intraepithelid lesions.

Mimics LSIL® Mimics HSIL” Mimics cancer
Candida, Trichomonas Herpes effect Repair
Other inflammation IUD effect Reactive endocervical cells
Squamous metaplasia Squamous metaplasia Arias:-Salttion
Vitamin deficiency Atrophy
Radiation Follicular cervicitis
Histiocytes Histiocytes
Decidual cells Decidual cells

Reserves cell hyperplasia

Arias-Stella reaction

Endometrial cells

a. low grade squamous intraepithelial lesion; bgtigrade squamous intraepithelial lesion.

c.intrauterine device
Source: Modified from DeMay (19)

2.2 Visual inspection methods

In developing countries, cervical cancer screenirging cervical cytology and human
papillomavirus testing is difficult. This promptéatroduction of low technology, low cost tests
such as visual inspection with acetic acid (VIAdavisual inspection with Lugol's iodine
(VILI) in as alternative cancer screening techn&(25). Thisinvolve application of acetic acid
or Lugol’s iodine respectively to the cervix andsebve color change of the cervical epithelium
after specified time. The principle behind thesshteques lies in the composition of the cervical
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epithelium. However, one of the weaknesses of thissal inspection techniques is the high rate

of false positive findings which may lead to unresagy greater number of colposcopies (26).

2.2.1 Visual inspection with acetic acid (VIA)

Application of 3-5% Acetic acid is believed to resibly coagulate or precipitate cellular
proteins and also helps in clearing mucus secretmm the cervix (25). Normal squamous
epithelium appears pinkish in colour. An increaseeéllular proteins characteristic in cervical
intraepithelial lesion results in increased coatjpitaand therefore obliterating the colour of the

stroma, resulting in acetowhitening (25).

2.2.1.1 Categories of VIA test
Results for VIA are reported as negative, posiiwsuspicious for cancer (27).

A negative report is given when there is no acetteming or when there are faint acetowhite

lesions, polyp, cervicitis, inflammation, Nabothieysts.

A positive report is given when there are shargtinct, well-defined, dense acetowhite areas
with or without raised margins touching the squaoh@mnar junction (SCJ); leukoplakia and

warts.

A result suspicous for cancer is given when thera iclinically visible ulcerative, cauliflower-

like growth or ulcer; oozing and/or bleeding ondbu

2.2.1.2 False positive result
Acetowhitening is not unique to CIN as other coiodis also cause accumulation of cellular

proteins. These include (25);

Immature squamous metaplasia,

Healing and repair as in inflammatory processes.
Leukoplakia (hyperkeratosis)

Condyloma (this is a neoplastic lesion — indicatidrHPV infection and therefore classified as
LSIL/CIN 1)

In a study done by Davis-Dao et(2B) in which they assessed the effect of cervicitid/@ual
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Inspection with Acetic Acid it was found that womeith cervicitis were twice as likely to have
a positive VIA result as women without cervicit@(ls ratio = 2.0, 95% CI: 1.0-3.7). Sensitivity
of visual inspection tests in detection of cervioataepithelial lesion can be as high as 97% with
specificity as low as 36% (23).

2.2.2 Visual inspection with Lugol’'s iodine (VILI)

Normal mature uterine cervical epithelium contaghaogen which is the basis of this test (14).

lodine is glycophilic and hence when applied tonrmalr uterine cervical epithelium, is taken up
by the cells and changes colour to deep mahogaoywrbor dark (14, 25) and areas with little

or no glycogen do not take up the stain and henamlour changes to mahogany brown or dark.

Therefore areas taking up the stain are considevenial and therefore reported as negative for
intraepithelial lesion while areas that do not talethe stain are considered abnormal and are
reported as positive for intraepithelial lesion.

2.2.2.1 False positive results
Failure by the epithelium to take up iodine staioesh’'t always mean the presence of

intraepithelial lesion as factors other than CINymantribute to this. These include (14, 25);
. Immature squamous metaplastic and atrophic emtiglce cells in these epithelia do

not produce glycogen

. In leukoplakia (hyperkeratosis)
. Endocervical epithelium since endocervical celleginot produce glycogen.
. Cyst formation

2.2.2.1.1 Effect of increased false positivity rate

Perkins et a(29)did a studyin which they assessed the impact of patient adicerand test
performance on the cost effectiveness of cerviaater screening in developing countries. The
results revealed that population wide screenindgp WitA was more costly than screening with
Pap smears because more women received treatnmesnbviertreatment is attributed to the high

rate of false positivity.
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In a comparative study of visual inspection witketazacid and Pap smear conducted by Ibrahim
et al (30) done in Sudan it was found that the combamatif VIA and Pap had better sensitivity
and specificity than each independent test (82.6fb @2.2%). This suggests that after an
abnormal visual inspection test result, Pap smear maduce the false positivity given its higher

specificity than visual inspection tests.

2.3 Colposcopy

Colposcopy is the procedure used to visualize #gna or uterine cervical epithelial surfaces
using a binocular operating microscope called tbépascope (21). The colposcope was
discovered in 1925 by a German gynecologist, Hmaah (1). Using the colposcope whose
magnification is between 5 and 20 times, the cahapithelial surface can be examined in detail
to identify cervical intraepithelial neoplasia apclinical invasive cancer (17). Magnification
of up to 60x is available with some equipped wiitaanera for taking photographs of cervices as
necessary. The diagnosis is based on color toragjtgpsurface configuration, vascular pattern
and intercapillary distance with blood vessels hgjited as black lines (17, 31). Chemical
agents like acetic acid and Lugol's iodine are lguased to improve visualization. This
increases the sensitivity of biopsy since it isedity obtained from suspicious areas and not

blindly taken (13). Visual inspection techniques discussed in 2.2.

2.3.1 Indications for colposcopy

The following prompts the clinician to perform @fer patient for colposcopy (10,14):
. Abnormal cervical cytology
. Clinically abnormal or suspicious looking cervix

* Unexplained intermenstrual or postcoital bleeding.

* Vulvar or vaginal neoplasia

» History of in-utero diethylstilbestrol (DES) exposu

» Persistently unsatisfactory quality on cytology

* HPV positive test in women above 30 years of age

* VIA or VILI positivity
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« To map abnormalities before cryotherapy or loopctedsurgical excision procedure
(LEEP)

In colposcopic determination of precancerous orceewus lesions of the uterine cervix, the
client lies on appropriate table in a lithotomy itios. Using appropriate speculum the cervix is
visualised using a colposcope. First, normal saifneised to remove the mucus in order to
visualize any obvious signs of cancer such as @nessurface contour abnormality leukoplakia
or exophytic lesions. The prominent abnormal celvi@asculature is more visible using green

filter even before application of acetic acid omgblis iodine in HSIL and cancer (32).

Acetic acid (3-5%) is then gently applied to thevoefollowed by assessment of margins of the
lesion, color and vascular pattern. Grading is dacerding to observed features and biopsies
obtained from areas that are judged as most selfeesults after application of acetic acid are

unsatisfactory, Lugol’s iodine is applied to hektetrmine the most abnormal areas (32)

2.3.2 Normal colposcopic findings
The original squamous epithelium appears smoothpamd due to the reflection of light from

the underlying stroma, which is rich in blood védssshile the squamocollumnar junction is

identified by a clinically visible line on ectocéxwor within distal canal (25).
2.3.3 Abnormal colposcopic findings
The following are considered abnormal on colposcepaluation (14):

* Leukoplakia or hyperkeratosis

* Mosaism or punctuation of vessels

» Atypical vessels with bizarre capillaries

* Acetowhite epithelium

2.4 Uterine cervical biopsy
The gold standard for evaluation of the abnormatiné cervical epithelium on screening is

biopsy which is often colposcopically directed (1).

Histological report of cervical intraepithelial n@asia of uterine cervical biopsy was suggested

by Richart (1)On biopsy, diagnosis of intraepithelial lesion &sbd on identification of nuclear
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atypia while the grading into CIN | (LSIL) through (HSIL) is based on expansion of immature

cell layer from its normal basal location (4).

2.4.1 Cervical intraepithelial neoplasia grade | (ON 1)

This histological grade of cervical intraepitheliakion is equivalent to low grade squamous
intraepithelial lesion (LSIL) in the Bethesda systeof reporting cervical cytology. This
histological grade is given when dysplastic cetts @nfined to the lower third of the epithelium
in which the fundamental structure of the epithaliaf the squamous epithelium is reasonably

well preserved (1, 4). The epithelium may or maystww koilocytic atypia.

2.4.2 Cervical intraepithelial neoplasia grade 11 &I1I (CIN 11/11I)

This histological grade of cervical intraepithellakion is equivalent to high grade squamous
intraepithelial lesion (HSIL) in the Bethesda systef reporting cervical cytology. This report is
given when highly abnormal smaller cells expanthemiddle third (CINII) or cover the entire
thickness of squamous epithelium (CINIII) (QIN 1l carries a higher risk of progression to
cancer than CIN | or CIN II (33).

2.4.3 Invasive cervical carcinoma

This report is given when nests and/or tonguesevhtinizing or non-keratinizing squamous
epithelium invade the underlying cervical stronilis category also include adenocarcinoma in
where malignant endocervical cells proliferate andade the stroma of the endocervical

epithelium (4).

2.4.4 Treatment for cervical intraepithelial lesions and cancer.

Precancerous lesions are usually treated usinghablar excisional methods which can be done
on an out-patient basis. The methods involve dgsigoabnormal tissue by heating or freezing
and by surgical removal of abnormal tissue respelsti Determinants for the choice of
treatment modality include provider experienceurabf the lesion in relation to its location and
extension and the cost of the method. Advantagésdisadvantages are also another factor
when deciding treat modality for particular lesid®). Treatment for invasive cancer depends on
the stage of the tumour and include surgery, radiaipy, chemotherapy or in combination (10,
34). Treatment modalities for cervical intraepithellesions including their advantages and

disadvantages are outlined in Table 4 below.
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Table 4: Treatment modalities for cervical intraepthelial neoplasia

Method Method summary Pros Cons
Loop excision of High frequency Easy outpatien| Cervical incompetency* and
the TZ current wire loop procedure stenosis
Radical Monopolar high| Easy outpatientNo  tissue available for
electrodiathermy | frequency currentt procedure pathology.
cervical cautery , ,
Depth of tissue destruction npt
known
Cryotherapy Freezing the cervipEasy outpatientNo tissue available for
with nitrogen probe | procedure pathology. Depth of tissue
destruction not known
Laser vaporisation| Destroying lesion witkasy outpatient No  tissue available for
CO;laser procedure pathology
‘Cold’ coagulation| Heating to apprEasy outpatientNo tissue available for
100°C procedure pathology.
Depth of tissue destruction npt
known
Cone biopsy Surgical excision Large specim@ften needs general anaesthesia
obtained
Tissue
available  for
pathology

*=gmall association; TZ= transformation zone

Source: Modified from Magowan et al (21)
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2.5 Justification

Uterine cervical cancer screening using visualecsipn techniques is being used in developing
countries including Kenya. Government of Kenya reotended use of visual inspection tests as
the primary screening tests for cervical cancerdevRap smear or Human papillomavirus tests
may also be used as primary tests where they aikable (10). According to eligibility criteria,
women with abnormal results on visual inspecticst tee to be treated with cryotherapy (10),
the so called ‘see-and-treat’ approach. While usesiscreening tests for uterine cervical cancer
in low resource settings, these visual inspectasist have a limitation of high false positivity
rate making the value of ‘see-and-treat’ approachdicect management by colposcopy and
biopsy questionable. Given the high negative ptadio/alue of these tests, most true negatives
can be eliminated with high degree of certaintyrebg relieving the facility for only those
women at higher risk of harboring neoplasia foldwlup. The see-and treat approach may over
or under treat the lesions while referring allipes cases would overwhelm the referral system
and make it very expensive to manage thereby defeahe purpose of simplicity and
effectiveness of the use of these visual screemethods. Using a pap smear, that is highly
specific to triage patients for colposcopy canucsdthe rate of referrals to tertiary facilities.
This would ensure that only women at higher risternee definitive diagnostic tests and enable
proper utilisation of these limited resources. Thaould also minimise unnecessary
complications associated with diagnostic and treatrprocedures on the lesions in women who

are otherwise free of disease.

2.6 Research Question
What were the Pap smear cytological findings in wormwith abnormal visual inspection test
results referred to Kenyatta National Hospital?

2.7 Broad Obijective
To determine Pap smear cytological findings in womath abnormal VIA/VILI test results

referred to Kenyatta National Hospital.

2.8 Specific Objectives
» To describe the cervical cytological findings inmen with abnormal VIA/VILI referred
to KNH.
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* To describe infective and other non-neoplasticifigd in cervical smears in women with
abnormal VIA/VILI referred to KNH.

e To compare VIA/VILI findings with Pap smear findisg

3.0 METHODS AND MATERIALS

3.1 Study Design
This was a cross-sectional descriptive study

3.2 Study Area

Recruitment of study participants and specimenectbbn were done at Kenyatta National
Hospital (KNH) Family Planning Clinic while specim@rocessing including staining was done
in KNH cytology laboratory. Apart from running falyiplanning and other services, the Clinic
also runs cervical cancer screening programme wheeeeives women who come for routine
screening for cervical cancer. The other group ofme&n comes after being referred for among
others, having a positive test for VIA/VILI and theumber may reach close to 20 per week.
The cytology laboratory is located in the anatopathology unit comprised of histopathology
and cytology. This laboratory processes both gylogical and non-gynaecological specimens

where about 3000 gynaecological specimens are ggedeannually.

3.3 Study population
Women with abnormal VIA and/ or VILI results refed to Kenyatta National Hospital for

further management.

3.3.1 Inclusion criteria

« Women 18 years and above referred to KNH with aimabi/IA/VILI
* Women referred to KNH with abnormal VIA/VILI whoivg consent to participate

3.3.2 Exclusion criteria

* Women with unsatisfactory specimens for evaluation
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3.4 Sample size determination

The sample size was calculated using the disagrgerate of 18% between VILI and Pap
smear as found in the study conducted by Shasti(8).In this study, maximum disagreement
rates were 10%for VIA vs Pap smear and18% for VILI vs Pap smeamde 18% has been used.

The Fisher’'s formula was used for calculating thengle size using the disagreement rate of

18% as indicated above.

n= ZP(1-P)
d
where;

n is the minimum sample size for proposed study

Z is the normal standard deviation correspondings confidence interval
P is the known prevalence

d is the margin of error of precision set at £5%

n=1.96x 0.18 x 0.82

0.05
=226.8081
=227

3.7 Selection of study participants

Potential participants were identified by a nursehaving visual inspection test results as they
visited the Family Planning Clinic which was veeii by a referral letter. The nurse (research
assistant) introduced themselves and explaineguhgose of meeting with them. After that the

consent was sought from them using ethical guidslias indicated in the client consent

information form (Appendix 1). Consecutive samplimgethod was used until the required

sample size was achieved.
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3.8 Specimen collection, processing, examination éneporting of the smears

The cervical specimens were collected by experreElth care providers under speculum
examination. The specimen was be applied on aeflloshd glass slide, fixed immediately with
95% alcohol both of which are contained in the Baltection kit and labelled properly. The

specimens were processed by the principal investigay staining with Papanicolaou stain.
Procedure for staining was done following KNH cytgy laboratory standard operating
procedure for staining gynaecological specimenge (3ppendix Il for the Papanicolaou

staining procedure).

The principal investigator performed the primarycrascopic evaluation of the preparations
followed by signing them out together with a padlgist (supervisor). The Bethesda System
2001 for reporting cervical cytology was used whestamining and reporting the smears (See
Appendix 1V)

3.9 Quiality assurance

Specimen collection was done by experienced nuvkesdo the procedures on day to day basis.
The specimens were processed at Kenyatta Natioospitdl cytology laboratory using standard
operating procedures put in place and approvedhiey ctytology laboratory-in-charge. The
reagents and stains were prepared using relevandatd operating procedures (SOPs) and
filtered before each use to ensure good qualityisi Deteriorated stains were discarded and
replaced where necessary. On microscopic exammdtithe investigator evaluated the smears
first followed by review together with a superviséil ‘abnormal’ and 10% of ‘normal’ smears
were reviewed by second pathologist and there whigta degree of agreement (kappa=0.8).

Any discrepant result was referred to a third platist as the tie-breaker.

3.10 Ethical considerations

Permission to conduct this study was sought fromHKDON-ERC and clearance was sought
from heads in respective departments. Informed emnsvas sought in writing from the
prospective study participants using ethical gumgsl. Participant’s information was kept
confidentially. Results found during the study wesent to the service provider for further
management within the same period as routine Paarsmesults. After the study, hard copies of
data collected will be in the custody of the chanmnDepartment of Human Pathology of the

University of Nairobi for a minimum period of fingears before being completely destroyed by
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designated personnel. Electronic version of theudwmts will also be irretrievably destroyed

from the computer after a period of five years.

3.12 Data collection instruments

Data was collected using predesigned questionaadeaeport forms.

3.13 Data management and statistical analysis plans
Data was coded, entered and managed in a pre-ddsMitrosoft Access database. Data entry
was done continuously in the course of data catlecData cleaning was performed at the end

of data entry and analysis conducted using SPS$ovet 7.0 software.

The characteristics of the participants were sunradrinto means/medians and proportions for
continuous and categorical variables respectiv€gtegorical variables were compared using
chi-square test. The findings were presented usihfps and graphs. All statistical tests were

performed at 5% level of significance (95% confickeirevels).
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4.0 RESULTS

4.1 Demographic characteristics

Out of 240 participants recruited, 8 (3.3%) wereleded from the study, (1= inadequate
squamous cell component; 7= heavy inflammatoryscebscuring cellular details). One
participant with inadequate squamous cellular camepb re-entered the study upon repeat

specimen collection and had a high grade lesion.

Table 5: Demographic characteristics

Variable

Frequency (%)

Mean age (1SD)(Years)

Range

39.1 (11.0) years

18-74 years

Menstrual history (n=232)

Frequency (%)

Regular periods 160 (69.0)
Irregular period 15 (6.5)
Amenorrhea 12 (5.2)
Menopause 42 (18.1)
Missing information 3(1.3)
Parity

Median (IQR) 3(2-4)
Range 0-12
Age at first sexual intercourse

Mean (SD) 19 years
Range 9-32 years




4.1.1 Age (years) distribution

The mean age of the study participants was 39.6syg€eSD=11.0 years) with the range of 18-74
years. Figure 1 is a Gausian distribution of aggears with a few over the age of 60 years.
There were 33 women representing 14.2% of thé notaber of the study population who were

aged 50 years and above (Table 6) and only 3 (7hiEbabnormal results on Pap smear.

Fig.1: Age (years) distribution
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4.1.2 Menstrual history
Regular periods were reported by 160 (69.0%) whii€6.5%) had irregular periods, 12 (5.2%)
had amenorrhea and 42 (18.1%) were postmenopdogaimation on menstrual history was

missing in 3 (1.3%) of the participants (Table 5)

4.1.2.1 Pattern of menstrual cycles according to piEcipant’s age group.
When age was compared with menstrual history, & fwand that 42 (26.2%) were

postmenopausal women (Table 6).
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Table 6: Pattern of menstrual cycles according to grticipant’s age group. (n=227)

Menstrual History

Regular Irregular Amenorrhea | Postmenopausal | Total
Age(YrS) INo. % |No. % |No. % |No. % No. %
<20 1 06(100) [0 0@ [0 0 (0 |0 0(0) 1 (100)
20-29 37 23.9(78.7)|6 35.3(12.8)/4 30.8(8.5) |0 0(0) 47 (100)
30-39 68 43.9 (85)|8 47.1(10) [4 30.8 (5) |0 0(0) 80 (100)
40-49 47 30.3(71.2) |3 17.6(45)|5 38.4 (7.6)[11 26.2(16.7) |66 (100)
50-59 2 13 (10) [0 0 (© [0 0 (0) [18 42.9(90) 20 (100)
60-69 0 0 (O [0 0 (0 [0 0 (0 |10 23.8(100) 10 (100)
70-79 0 0(0) 0 0 (0) [0 0(0) 3 7.1(100) 3 (100)
Total 155 100 |17 100 13 100 42 100 227

Note: (row %)

4.1.3 Parity and sexual history

Parity ranged from 0-12 with a median of 3 (IQR352Median age at first sexual intercourse

was 19 years. (Table 5)

4.1.4. Contraceptive methods used

Out of 232 patrticipants, 111 (47.8%) reported ba&ngome contraceptive method and the rest
121 (52.2%) reported not being on any contracepthethod. The most commonly used
contraceptive method was condoms, 40 (36.0%; n=1dligwed by oral contraceptive pills

(OCP) 21 (18.9%); implant 18 (16.2%); injectablés(14.4%). (Fig.2)
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Fig. 2: Contraceptive methods used (n=111)
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4.1.5 Reasons for seeking VIA/VILI screening servee
There were three recorded reasons that prompteddheen seek cervical cancer screening by

visual inspection. All three reasons had almostaéqumber of women as follows; 74 (31.9%)
came to have routine check, 69(29.7%) were refetrgdmedical practitioners following
symptoms and 71 (30.6%) were self referrals. Data mvissing in 18(7.6%).

4.1.6 Duration from VIA/VILI to Pap smear

Time taken (in weeks) from the date VIA/VILI wasr@oto the date Pap smear was done was
recorded. Majority of patients (76.2%) came for Bapear test within 4 weeks after VIA/VILI
test was done. (Fig.3).
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Fig 3. Duration from VIA/VILI test to Pap smear test (n=231)

(n=104)
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4.1.7 Comparison of duration from visual inspectiontest to Pap smear test against Pap
smear results.

Using ASCUS as cut off for abnormal Pap resultatian between the date VIA/VILI was done
to the date Pap smear collection was done was aechpath the Pap smear results to determine
whether this could influence Pap smear resultsohityjof women came for Pap smear within 4
weeks after VIA/VILI was done (Fig. 3). However,@Psmear results were not associated with
duration of seeking Pap test after VIA/VILI, (p A@5). (Table7).
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Table 7: Comparison of duration from visual inspecion test to Pap smear test against Pap

smear results (n=231)

Positive Negative P value
Duration in weeks
<1 16 (28.6%) 56 (32.0%) 0.175
1-4 22 (39.3%) 82 (46.9%)
5-12 13 (23.2%) 32 (18.3%)
13-24 5 (8.9%) 4 (2.3%)
>24 0 (0.0%) 1 (0.6%)

4.1.8 Pap smear history

In the questionnaire study participants were ask#dtey have had a Pap smear test before. Out
of 232 participants, 50, representing 21.6% replohzving had Pap smear test before while the
rest 182, representing 78.4% had not had any Paprdest before.

Of the 50 participants who had Pap smear test ée#3 (86%) had normal cytology report
(NILM) while only 4 (8%) had abnormal cytology repoOut of these abnormal results 2 were
LSILs and the other 2 could not remember the gmaidthe lesions in the previous Pap test

report. Information on previous Pap smear testit®stas missing in 3 (6%) participants.

4.2 Comparing Pap smear with VIA/VILI results
All participants in this study (232) had positivesult for visual inspection tests (VIA/VILI). Of
these, 57 (24.6%) had a report of ASCUS or worsievthe rest 175 (75.4%) had the report of

negative for intraepithelial lesion or malignan&ii(M) (Fig. 4)

Out of the 232 participants, 11(4.7%) were repodsdhaving infection as follows; 5(45.4%)
were Bacterial vaginosis, 4 (33.4%) were Candid8,1%) was Herpes simplex and 1(9.1%)

was reported as having Trichomonas vaginalis.
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FIG 4: Proportion of Pap smear positive test resul (n=232)
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4.2.1 Specific cytological findings on Pap smear

Out of the 57 participants with abnormal lesion& 2%) were reported as ASCUS, 13 (5.6%)
were LSILs, 4 (1.7%) were AGCs, 1 (0.4%) was ASC28,(8.6%) were HSILs and 18 (7.8%)
were reported as invasive carcinoma (Fig.5). Theams that only 39/232 (16.8%) were referred
for definitive management while ASCUS and LSIL wezeommended for follow up after 6 and
12 months respectively.

Fig 5: Distribution of intraepithelial lesions on Pap smear (n=232)
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Note on fig. 5 2 women had combined lesions of LSIL/AGC and othevomen had combined
lesions of HSIL/AGC.
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Figure 6 A-J: Photomicrographs of intraepithelial lesions and infections

Fig. 6 A and B show atypical squamous cells of temheined significance (ASCUS)(40x). C
and D show Low grade squamous intraepithelial regisIL). See koilocytes in D (arrows). 40x
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Fig 6 E shows high grade squamous intraepitheledioh (HSIL)(40x). Note nuclear
overcrowding, hyperchromasia chromatin coarsenedsaaaised N/C ratio. F shows squamous
cell carcinoma (SCC) (40x). G shows Candida hyphéarrows) 63x. H shows a clue cell
(arrow), shift in flora suggestive of Bacterial wagsis (63x)
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Fig. 6. | shows Herpes simplex virus cytopathiceef$ (arrow). Note the multinucleation,

nuclear molding and chromatin margination.(63x)
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5.0 DISCUSION

Cervical cancer screening with cervical cytologgnaéns a challenge in developing countries.
Low cost and low technology techniques, visual @t$ipn with acetic acid and visual inspection
with Lugol’s iodine were recommended in these coest Government of Kenya adopted this
recommendation such that women who test positiailgheither undergo cryotherapy or be
referred for colposcopy and/or biopsy accordinth&r eligibility. Visual inspection tests have a
reputation of producing increased false positiveults and mayresult in overtreatment or
increase in referrals for definitive diagnosis (ZB)is study aimed at examining cervical smears

from women with abnormal results on visual inspmttieferred to Kenyatta National Hospital.

The mean age of the study participants was 39.65\@&D=11.0 years) with the range of 18-74
years. Midian age of onset of sexual activity wasygars. These results were comparable to

those found by Jeronimo et al (2).

There was particular interest on the number of worage 50 years and above who were
recruited in this study whereby 14.2 % (n=232)haf $tudy population were of this age group. In
its recommendations for the use of visual inspedists in developing countries, the WHO does
not recommend screening postmenopausal women wgngl inspection tests (7). This was

adopted by Kenyan government where it does notmetend screening women over 50 years of
age with visual inspection tests (10). The inclaseb this age group in this study may be due to
lack of awareness to the service providers or then@n themselves. Recommendation for this
group is screening by cervical cytology HPV test (10). These women should be referred fo
cytology because the visual inspection tests haweskensitivity to detect lesions because of the
shift in position of the transformation zone deegide the endocervical canal making its
visualization difficult (7). Again the false posiy rate is likely to be high due to the nature of
the epithelium which is prone to inflammatiby both infective and non-infective agents (13)

which could explain the results found in this study

Of the 232 participants who met the inclusion cidteonly 57 (24.6%) had a result of ASCUS
and above. Of these, 18(7.8%) were ASCUS or LShe Test were AGC, ASC-H/HSIL or

invasive carcinoma. Because of the natural histbigervical cancer, cases of ASCUS and LSIL
are safely followed up after 6 and 12 months retypsyg when higher proportion regress while
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only a small proportion (<1%) will progress to can(14). The rest of the lesions need to be

investigated with colposcopy where treatment aogdy may be indicated.

The proportion of women with high grade lesians cancer detected by cytology in this study

was higher compared to the general population. éxample HSIL was (8.6%) in this study

population as compared to general population (03%8)-(1,13) as reported by Koss and
Edmund. This could be due the population seleatetthis study whereby the participants were
screen positive by VIA/VILL. In their study, Lewist al (34) compared triage methods on
Kenyan women who screen positive following visuapection of the cervix with acetic acid.

With similar cutoff point of ASCUS as abnormal tetbie rate of cervical abnormality detection

was 54% which is higher than findings in this st(#4.6%). Lewis et al study included women

in the 30-39 age groups while this study includey age starting from 18 years. However this
could not explain the difference because similag ggup in the present study had lower rate
(31.2%) of abnormal results as compared to theuntaparts in Lewis et al study. The

difference could be attributed to the fact thas gtudy underwent a rigorous quality control with
four levels of sequential specimen evaluation wthike study by Lewis et al evidently had two

levels and with poor agreement (kappa=0.08) vedsig this study.

In a study by Shastri et al (9) where they compar&®d/VILI, Pap smear and HPV test, the
detection rates of LSIL, HSIL and cancer on ayggiwere 0.2%, 0.8% and 0.5% respectively.
This is lower compared to that found in this stuéy LSIL, HSIl and cancer were 5.6%, 8.6%
and 7.8% respectively. This difference could belarpd by the fact that Shastri et al selected
asymptomatic, apparently health and previously te@esed women while this study included
women who were screen positive for both or eitHevId/VILI . The detection rate of cervical
intraepithelial lesions with ASCUS as a thresholsw4% in a study by Mabeya et al (40) who
compared Pap smear with VIA in HIV-infected womehis is higher than that obtained in this
study (24.6%) and the difference could be attridutethe fact that HIV-infected women are at
higher risk of harboring cervical intraepitheliad found by Muchiri (12). At LSIL threshold,
detection rate of cervical intraepithelial lesiovas 2.2% in Sarian et al (26) study in which they
evaluated VIA/VILI,cervical cytology and HPV testin With similar threshold of LSIL,
detection rate in this study was 19% which is highan Sarian et al study. This could be due to
study population difference where Sarian et aludetl apparently healthy women with no

previous abnormal Pap smear result.
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In this study the number of women referred for miéfie diagnosis and/or therapy was further
reduced to 39(16.8%) by cytology. This means thegt Bmear has selected women who most
likely do not require any treatment for neoplasteréby saving them from potential
complications associated with particular treatment.

Duration between the date VIA/VILI was done to ttete Pap smear was done was recorded.
Majority (76.2%) of women came for Pap smear withirweeks. Although reasons for this
turnout within this short period of time in thisudyy have not been explained, anxiety may be
suggested as one of them as put down by Marcuslt{@bthe psychological..... impact of false
positives, and the results of cancer screening ward up being the opposite of what patients
seek: Rather than peace of mind, they can come ahymore questions, distress......... than
they bargained for’Pap smear results were not significantly diffél@mong women coming at
different durations (p=0.176). Advantages of tngiwith Pap smear after screen positive test
may be two fold. First the anxiety that the womas hbout having cancer reduces or disappears
sooner or later if triage test result is negati8econdly, only women at high risk of having
cancer i.e. with HSIL and above may receive moneasive management in the form of

definitive diagnosis with or without therapy.

Inflammation has been implicated as a cause oftipesvisual inspection test results among
other causes with infections as one cause of softAmmation (25,28). The proportion of
infections detected in this study was low (4.7%MisTcompares well with similar study by
Lewis et al whose infection detection rate was 6.99&tection rate for Candida albicans in Pap
smear was 7.6% in study by Avwioro et al (36)which they determined the sensitivity of a
Papanicolaou smear in the diagnosis of Candidaaaibkiinfection of the cervix which translated
to sensitivity of 25.25%. Although sensitivity farfection detection was not calculated in the
present study, Avwioro et atudy mentioned above asdveral other studies have confirmed the
low sensitivity of Pap smear in infection detectiongeneral which could explain the results in
this study. In addition there are other non-infextcauses of inflammation that have not been
evaluated in this study.

Sensitivity of visual inspection tests in detectadrcervical intraepithelial lesion can be as high
as 97% with specificity as low as 36% (23gnsitivity of Pap smear in detection of cervical

intraepithelial lesion in the general populatiom t& as low as 47% with specificity as high as
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95% (10, 13, 22, 23T.helow specificity for the visual inspection tests twbtherefore explain

the small number of abnormal results on Pap snoesudfin this study.
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CONCLUSIONS
Majority of women in this study had normal Pap smegdological findings and only few had
significant lesions and were therefore triageddifinitive diagnosis and/or treatment.

RECOMMENDATIONS

Pap smear should be used to triage women withiyp®sisual inspection test results.

Increase awareness to service providers and theragoublic about the Government Policy on
the use of visual inspection tests in women moaa thO years of age because 14.2% of study

participants were inappropriately screened usisgaliinspection tests.

STUDY LIMITATIONS
All women with normal cytological reports on Papeanwere recommended for routine follow-

up as this is the standard practice at the studitfa This might have affected the results as Pap

smear might have missed some abnormal cases dsddw sensitivity.
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APPENDICES
APPENDIX I A: CLIENT CONSENT INFORMATION FORM

TITLE: PAP SMEAR CYTOLOGICAL FINDINGS IN WOMEN WITH ABNORIAL
VISUAL INSPECTION TEST RESULTS REFERRED TO KENYATTANATIONAL
HOSPITAL

My name is Patrick Joseph Chagwa, student at theetsity of Nairobi, School of Medicine in
the Human Pathology department. | would like todwant a study that | will introduce to you
below. There is English and Kiswahili version foetsame information. From these languages,
feel free to choose the language you would undwmistzetter. A nurse will read to you the
following information so that you understand abthus study | would like you to participate if
you agree.

INTRODUCTION

Cervical cancer is preventable in its early stdgeugh screening programmes like the one/s you
have undergone. They are easy to implement bethegeare less expensive to establish and are
considered suitable for mass screening. Pap snagabe done where available although more
expensive compare to the visual inspection method@¢hen visual inspection tests produce

abnormal results as in your case, there is neamnduct further test/s before treatment. Pap
smear may successfully select cases that may edttneatment or further tests. In addition, Pap
smear may reveal conditions other than cancer iefgctions which may improve care if

reported and treated.

This study therefore aims at determining how Pagasntan improve the cervical cancer

screening after an abnormal visual inspectionressiit.
PROCEDURE

This procedure is similar to the one you have dlyaandergone. This time, the nurse will use
something like a broom designed for collectionto$ tspecimen. The broom will be touched to
the cervix to collect material for examination. Tdéwlected material will be spread on a special
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glass ready for further processing. The investigatid collect and process the specimen after

which the results will be compared with visual iesfion test results which you have.
BENEFITS

Your Pap smear result will be compared with visnapection results which you already have.
In addition, abnormalities (other than developingnaers) that are not picked by visual
inspection tests may be revealed by Pap smear.Wanud lead to better decisions and hence
better management would be given to you. Therenasfinancial benefit arising from

participating into the study.
RISKS AND INCONVENIENCES

Pap smear collection procedure is not associated amy complications. However, slight

discomfort may be felt and small amount of bleedimay be manifested.

All information gathered from you or generated frdime processing of your specimen will be
treated confidentially. The questionnaire data Wdldelinked and your name will not appear in

the data base. No added cost will be asked fromagaaresult of participating in the study.
ABNORMAL PAP SMEAR FINDINGS

Should the results from Pap smear turn out sigantly abnormal, you shall be referred for
confirmation tests. Results from these tests dbalffollowed up and used in this study for

comparison with visual inspection test results Bag smear results.
VOLUNTARISM

Participation in the study is totally voluntary. &iaing to participate will by no means affect the
services you are seeking for. You are thereforenugading the above information, free to
make up your decision to participate or refuse totipipate in the study without any

consequence.
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Do you have any questions? YES N

If yes | will clarify them to you.

Do you agree to participate in the study? YES NO

CONSENT

L have read and understood thergose of the
study, procedure to be done on me, the benefg&s rand inconveniences associated with

participating in the study and have agreed to giggate without force or coercion of any kind.

Thumb print/signature: Date: ..o
Witness: Name;
Signature: Date: .....ooooiiiinne.

Feel free to contact any of the mentioned persefmsabshould you have any question anytime.
CONTACTS

Researcher

Patrick Joseph Chagwa

University of Nairobi, College of Health Sciences

P.O. Box 19676-00202, Nairobi.

Mobile number: +254 717402558

Univerity of Nairobi, Department of Human Pathology

Dr. Waweru W. (Supervisor)

P.O. Box 19676-00202, Nairobi.
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Tel: +254-02-7263000 Ext 43769 ; +254-02-2725102
KNH/UON Ethical Research Committee chairperson
P. O. Box 20732, Nairobi Kenya.

Tel: +254-02-726300 Ext 44102
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APPENDIX | B: FOMU YA IDHINI

KICHWA CHA UTAFITI: MATOKEO YA UCHUNGUZI WA KISAITOLOJIA (PAP
SMEAR) KATI YA WANAWAKE WALIOGUNDULIWA KUWA NA MATO KEO YASIO
YA KAWAIDA YA UKAGUZI KWA KUONA (VIA/VILI) WALIOELE KEZWA KATIKA
HOSPITALI KUU YA KENYATTA

Jina langu ni Patrick Joseph Chagwa mwanafunzk&atihuo kikuu cha Nairobi idala ya Human
Pathology. Ningependa kufanya utafiti ambao nitdezes, tafadhali soma ujumbe ufuatao kwa
makini. Ujumbe huu emeelezwa kwa lugha ya kingeleaiswabhili. Una uhuru wakuchagua

lugha ambayo utaelewa vyema.
MAELEZO KWA UFUPI NA NIYA YA UTAFITI HUU

Saratani ya njia ya kizazi yaweza kuzuiwa iwapadlidahke zitatambuliwva mapema. lyi ni
kwakupitiya njia uchunguzi ambayo ushaipitiya (WALI). Njia hii ya uchunguzi ni rahisi

kuitumia, ni ya bei nafuu na imetumika katika uchuni wa uma. Uchunguzi wa saratani hii
kwa njia ya Pap smear waweza kafanywa ingawa nibgiaya juu kulinganisha na njia ya
VIA/VILI. lwapo majibu ya VIA/VILI yataonyesha d#éi ya saratani ya njia ya kizazi, basi
kuna umuhimu wakufanya uchunguzi zaidi kabla yailmahu. Njia ya Pap smear yaweza
kubaini kati ya wanawake ambao hawatahitaji uchangaidi au matibabu. Matokeo ya
uchunguzi kwa njia ya Pap smear yaweza kuonyestgpmy@a mengine mbali na saratani

ambayo yataimarisha matibabu iwapo yatatambuliwa.
UTARATIBU WA KUSHIRIKI

Utaratibu wakuchukuwa kipimo ni kama uliopitia. Myuzi atatumia kifaa maalum kuchukuwa
kipimo. Kipimo kitaperekwa katika mahabara ili kirdia dalili za saratani. Matokeo

yatalinganishwa na yale ya VIA/VILI.

47



FAIDA YA UCHUNGUZI HUU

Majibu ya Pap smear yatalinganishwa na yale ya VIA. Pap smear ina uwezo wa kubaini
magonjwa mengine mbali na dalili za saratani amblggawezi kubainiwa kupitia njia ya
VIA/VILI. Hivyo basi, utafaidika kutokana na uamuzora wamatibabu utakayo pewa. Hakuna

faida yoyote yaki fedha utakayo pata kutokana aftuhuu.
MADHARA YA UTAFITI

Ingawa utaratibu wakupata kipimo kwa njia ya Paganhauna madhara yoyote, muhudumiwa
anaweza kuhisi usumbufu pia kiwangu kidogo cha dachaweza andamana na

kinapochukuliwa kwa kipimo.

Stakabadhi za matokeo yako zitashughulikiwa kwa ga siri; hakuna yeyote asiyeruhusiwa
atakayezisoma. Hakuna malipo ya ziada utakayo ikatdgulipa kwakuhusika katika kwa

uchunguzu huu.

UTARATIBU UTAKAOFUATWA BAADA YA PAP SMEAR KUONYESHA DALILI ZA
SARATANI YA KIZAZ|

Iwapo matokeo ya Pap smear itaonesha dalili zdaassarataelekezwa kufanyiwa uchunguzi wa
kina. Majibu ya uchunguzi huu wa kina yatafuatililiakuyalinganishwa na yale ya VIA/VILI

na ya Pap smear.
IDHINI YA MSHIRIKI

Watakao shiriki katika uchunguzi huu itakuwa kweanja hiari bila kushurutishwa. Kutoshiriki

hakutapoteza kwa njia yoyote haki yako yakuhuduminavyostabhili.

Una uhuru wa kuamua kushiriki au kutoshiriki katik@hunguzi huu bila madhara yoyote.

Una swali lolote? Ndio La

Kama una swali nitakujibu kwa upana.

Utashiriki kwenye utafiti huu? Ndio La
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Kama utashiriki, tafadhali tia sahihi yako kwenysngo lilloachwa hapa chini.

MIMI e e e NIMESOMA DA NiMeeka
nia ya uchunguzi huu, utaratibu utaotumika kuchukpimo, faida na madhara yanayohusika

na uchunguzi huu. Nimekubali kushiriki kwa hiardiebkushurutishwa.

Sahihi yamshirika.............coocoiiiiiiii Tarehe..........cocvviiiiiinnn,

Sahihiya Shahidi.............ooooiiii i, Tarehe.............cooeevviennen.
Unaweza wasiliana nasi wakati wowote kupitia nambialatazo iwapo unaswali lolote.
ANWANI

Mchunguzi,

Patrick Joseph Chagwa

Chuo kikuu cha Nairobi

S.L.P. 19676-00202, Nairobi.

Nambari ya simu: +254 717402558

Chuo kikuu cha Nairobi, Idara ya Human Pathology

Dr. Waweru W. (Msimamizi)

S.L.P. 19676-00202, Nairobi.

Nambari ya Simu: +254-2-7263000 Ext 43769 ; +2524725102

Maadili ya utafiti ya KNH/UON ERC

S.L.P. 20732, Nairobi Kenya.

Nambari ya simu: 02-726300 Ext 44102
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APPENDIX II: QUESTIONAIRE
PROJECT TITTLE: PAP SMEAR CYTOLOGICAL FINDINGS IN @MEN WITH

ABNORMAL VISUAL INSPECTION TEST RESULTS REFERRED TMKENYATTA
NATIONAL HOSPITAL

Date ..o Study No

Referred from (Health facility name).............cocoo i

Lab No:

Date VIA/VILI was done (dd/mm/yy)

Date on referral (dd/mm/yy)

1. Age years

2. A. Last menstrual period with regular periodd/(nm/yy)

B. Irregular periods (Tick)

C. No periods for the last six months (Tick)

D. Menopause (Tick)

3. Are you currently using any Contraceptive? (Taskappropriate)

No Yes*
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*If yes specify (tick as appropriate)

Natural Injectables
IUD
OCP
Condom Others*
*SPECHY...ieii

4. How many pregnancies have you had?

5. Have you had Pap smear done before? (tick apaigte)

NO YES*

5.1 *If yes, Normal Abnormél

"If abnormal what were the results? (Tick as appaogy

5.1.1 ASCUS LSIL HSIL AGC

5.1.2 Cannot remember

6. What prompted you to seek cervical cancer sangeservice? (Tick as appropriate)

1. Recommended routine check

2. Medical advice following symptoms * *SPECIfYan. i

3. Self referral

4. Others

7. Age at first sexual intercourse ............coceviieieiieennnn.
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APPENDIX IlIl; REPORT FORMATS

1. Pap smear report (Tick as appropriate)

NILM ASCUS

LSIL ASC-H

HSIL AGC

AIS SCC
ADENO CA INFECTIONS

(@0] 010 1= 01 KT T = 1 /2
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2. Colposcopic findings (Tick as appropriate)

NEGATIVE

CIN |

CIN I

CIN I

INVASIVE CANCER

COMMEBNTS I ANY ... et e e e e e e e et et e e e et e e e e et e e e
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3. Biopsy findings

NEGATIVE CIN |

CIN 1l CIN 1l

CIS AlS
INVASIVE CA INFECTIONS*
*Specify.....ooviiiin

COMMENTS I ANY... e e e e e e e e e ee e
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8.

9.

APPENDIX IV: PAPANICOLAOU STAINING PROCEDURE
Principle of the stain

Hematoxylin, being basic, stains the nuclei bluedipg lake formation. The eosin azure solution
being acidic stains the cytoplasm which is basithab the eosin has affinity for the mature cells
while light green has affinity for the young cell®range G is also an acidic dye and

consequently has an affinity for the cytoplasm staihs and keratin.
Staining technique

Slides with smears will be fixed in 95% ethanol & minutes.

Hydrated in descending grades of alcohol, 80%, 7%, 10 dips in each.
Rinsed in tap water, 10 dips.

Stained with Harris Hematoxylin stain for 4 minutes

Rinsed in tap water until excess stain is drairféd o

Differentiated in three changes of 0.05% acid abtoh0 dips in each.
Rinsed in running tap water.

Blued in Scott’s tap water for 1 minute, and ringetap water, 10 dips.

Dehydrated in ascending grades of alcohol, 70%,, A@Alips in each.

10. Stained with Orange G-6 for 2 minutes.

11.Dehydrated in three changes of 95% alcohol, 10idigsch.

12.Stained in Eosin Azure EA-36 for 3 minutes.

13.Dehydrated in three changes of 95% alcohol, 10 idiesch.

14.Cleared in three changes of xylene, 10 dips in.each

15.Mounted with DPX (Diestrene Plasticizer Xylene)dabserved under microscope.
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APPENDIX V: THE BETHESDA SYSTEM FOR REPORTING CERV ICAL
CYTOLOGY (2001)

. SPECIMEN NAME

Indicate conventional (Pap smear) vs. Liquid based
. SPECIMEN ADEQUACY

Satisfactory for evaluation (indicate presence bseace of endocervical cells and /or
transformation zone component, indicate other guaidicators e.g. Partially obscuring blood,

inflammation, technical aspects etc.

Unsatisfactory for evaluation (specify reason)

. INTERPRETATION/RESULT

A. NON-NEOPLASTIC FINDINGS

Organisms

Trichomonas vaginalis

Fungal organisms morphologically consistent vidmdidaspp
Shift in flora suggestive of bacterial vaginosis

Bacteria morphologically consistent wiittinomycespp

Cellular changes consistent with Herpes simplexsvir

Other non-neoplastic findings (Optional to repbst; not inclusive)
Reactive cellular changes associated with:

Inflammation (includes typical repair)

Radiation

Intrauterine contraceptive device (IUD)
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Glandular cells status post hyterectomy
Endometrial cells (in a woman >= 40 years of age)
B. EPITHELIAL CELL ABNORMALITIES

Squamous cell abnormalities

. Atypical squamous cells

Of undetermined significance (ASC-US)

Cannot exclude HSIL (ASC-H)

. Low grade squamous intraepithelial lesion

Encompassing mild dysplasia: HPV/CIN1

. High grade squamous intraepithelial lesion

Encompassing: moderate and severe dysplasia; CINN23 and CIS
With features suspicious for invasion (if invasisrsuspected)

. Squamous cell carcinoma

Glandular cell abnormalities

. Atypical:

Endocervical cells, NOS or specify in comments
Endometrial cells, NOS or specify in comments
Glandular cells, NOS or specify in comments

. Atypical

Endocervical cells, favor neoplastic

Glandular cells, favor neoplastic
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. Endocervical adenocarcinorimasitu

. Adenocarcinoma

Endocervical

Endometrial

Extrauterine

Not otherwise specified (NOS)

C. OTHER MALIGNANT NEOPLASMS
Carcinomas

Sarcomas

Other tumors
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APPENDIX VI: PREPARATION OF 5% ACETIC ACID (38, 39)
Ingredients

Glacial acetic acid — 5 ml

Distilled water — 95 mi

Preparation

Carefully add 5 ml of Glacial acetic acid into 9bahacetic acid and mix well
Storage

Discard any unused acetic acid at the end of easgtapation day

Label

5% dilute acetic acid

Note: it is important to remember to dilute theoggh acetic acid since the undiluted strength

causes severe chemical burn if applied to the eljitm.
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APPENDIX VII: PREPARATION OF LUGOL'’S IODINE
Ingredients

Potassium iodide — 10 g

Distilled water — 100 mi

lodine crystals — 5 g

Preparation

Dissolve 10 g of potassium iodide in 100 ml distllwater.
Add 5 g of iodine after the potassium iodide idyfdlissolved
Stir well until all iodine flakes have fully dissad

Storage

Store in sealed container to prevent evaporatioadifie and loss of staining activity.
Do not store for more than one month.

Label

Lugol's iodine
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APPENDIX VIII: KENYA GOVERNMENT GUIDELINES FOR MANA GEMENT OF
WOMEN AFTER PAP SMEAR TEST

Pap Smear

- Repeat after )
Unsatisfactory »| correcting > Satisfacory
for evaluation reason for evaluation
\ 4
A 4 A 4 A 4 A 4
Normal LSIL HSIL AGC or malignant
cells
A
\ 4
Rpt Pap in 6/12 to
lyr
v v
v
Refer for Refer for further
Rescreen colposcopy investigations and
every 5 years LSIL/HSIL and biopsy management

Source: Government of Kenya. Ministry of MedicalnSees and Ministry of Sanitation.
National Guidelines for Prevention and ManagemérCervical, Breast and Prostate Cancers.

Jan 2012
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APPENDIX IX: KENYA GOVERNMENT GUIDELINES FOR MANAGE MENT OF
WOMEN AFTER VIA/VILI TEST

VIA/VILI
' ; '
Negative Positive Suspicious

I l

Suitable for cryotherapy Not Suitable for cryothmra

v Refer for colposcopy and biopsy

|
1 I

Treat with cryotherapy

Pre-cancer Cancer Normal
Treat with LEEP or cold Treat for invasive
Knife conization cancer

JV A 4 Y
Post-treatment follow-
up

Rescreen in 5 years

{k

Source: Government of Kenya. Ministry of MedicalnBees and Ministry of Sanitation.
National Guidelines for Prevention and ManagemérCervical, Breast and Prostate Cancers.
Nairobi. 2012.
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