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ABSTRACT

Objectives To determine the association between high grade cervical intraepithelial neoplasia
(CIN 2+) and individual acetowhite cryotherapy-ineligible lesion types, as determined by
cervicography.

Design: a cross sectional study

Setting: Gynecologic Cancer Prevention Unit of the University Teaching Hospital, Zambia.
Population: Women referred to the study site for histologic evaluation of cryotherapy-ineligible
lesions of the cervix were included in the study. Individual acetowhite lesion types which do not
meet criteria for cryotherapy include those that (1) cover more than 75% of the transformation
zone, (2) disappear into the endocervical canal, (3) contain abnormal vasculature (mosaicism,
punctuations, or atypical blood vessels), and (4) are thick.

Main outcome measures: Histologic diagnosis of high grade cervical intraepithelial neoplasia
(CIN 2+) for each cryotherapy-ineligible acetowhite lesion type of the cervix.

Results: A total of 130 women were enrolled into the study. Women with lesions occupying
greater than 75% of the transformation zone had five fold greater odds of CIN 2+ than women
with other lesions, OR 4.5 (95% CI 2.1-9.9), p < 0.001. Women with thick acetowhite lesions
were less likely to have CIN 2+, OR 1.1 (95% CI 0.4 —3.0), p=0.84. Women with lesions
disappearing into the endocervix beyond complete visualization were far less likely to have CIN
2+, OR 0.1 (95% CI 0.04—0.45), p< 0.001. No association was detected between CIN 2+ and
lesions with abnormal vessels. After multivariable adjustment, there remained a significant
association between lesions covering greater than 75% of the transformation zone and CIN 2+,
OR 2.2 (95% CI 1.4=3.4). However, other individual cryotherapy-ineligible acetowhite lesion
types were no longer associated with CIN 2+,

Conclusions: Cryotherapy-ineligible acetowhite lesions occupying greater than 75% of the
transformation zone diagnosed on cervicography are associated with histopathologic outcome of

high grade cervical intraepithelial neoplasia.
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1.1. Background

Over the past decade, visual inspection of the cervix following application of dilute (3-5%)
acetic acid (VIA) has been used together with adjunct digital cervicography as a promising
alternative to the Papaniculou smear (Pap smear), in the screening of cervical cancer in
resource-poor settings. VIA has a greater sensitivity than that of the Pap smear, and it is cost-
effective, easy to learn, simple, safe, efficacious, acceptable, real-time in nature and easily
adaptable for use in developing countries.” > °> VIA has recently been shown to significantly
reduce the incidence of cervical intraepithelial neoplasia (CIN) and cervical cancer as well as

the mortality rates of the latter in developing country settings.4’ >

According to the World Health Organisation (WHO) and the International Agency for Research
on Cancer (IARC) ** a woman is said to be VIA positive if after application of acetic acid to the
uterine cervix, there is detection of distinct, well-defined acetowhite areas with sharp borders
that are close to the transformation zone. In “see and treat” programs involving the use of
immediate cryotherapy for positive tests, criteria have been established to triage lesions that can
be treated with cryotherapy and those that are cryotherapy-ineligible and thus require histologic
evaluation or treatment with loop electrosurgical excision procedure (LEEP). Those criteria are
as follows: acetowhite lesions covering more than 75% of the transformation zone, lesions
disappearing into the endocervix beyond complete visualization, lesions showing abnormal
vessels (mosaicism, punctuations, and atypical vessels) or thick lesions.® These criteria are

believed to represent high grade cervical disease.’

Cryotherapy and LEEP are two safe, effective, relatively simple and inexpensive outpatient
methods used for the treatment of pre-cancer of the cervix. The major practical differences
between the two methods are that LEEP involves excision of the tissue and hence provides a
tissue specimen that allows for histologic verification of the diagnosis, LEEP equipment is
considerably more expensive, and LEEP requires more training to use safely. On the other hand,
cryotherapy is an ablative method that involves destroying the tissue and thereby leaves no
sample for histology, but it can be safely conducted by non-specialist providers including nurses

with proper training. Meta-analysis of randomized clinical trials that evaluated the comparative



effectiveness of cryotherapy with therapies such as LEEP, conization and laser, have concluded
that the above treatments are equally effective in controlling CIN.? * °

From the foregoing comparisons and contrasts, the most practical and cost-effective method of
treatment of CIN in low-resource settings is cryotherapy, provided the lesion is wholly
ectocervical in location. LEEP is the treatment of choice if the lesion involves the endocervical

canal.
1.2. Statement of the problem

Despite its many advantages, VIA has some draw backs that need to be investigated. The major
problem is its low specificity. The incidence of negative and low-grade cervical disease
outcomes when VIA positive lesions are histologically evaluated has been shown to be high. It
ranges from 8.2 to 61.1 % for any dysplasia and 9.8 to 63.4 % for high grade cervical

. 10,11,12
lesions.™

In the Cervical Cancer Prevention Program in Zambia, over 60.8% of women diagnosed with
high grade cervical disease on VIA end up with negative or low-grade cervical disease when
evaluated by histopathology. This means approximately two thirds of women undergo LEEP to
obtain histopathologic evaluation when they do not need it. This problem has been perpetuated
by existing criteria that triages cervical lesions with certain VIA based morphologic criteria for

histologic evaluation on grounds that the lesions may represent early cervical cancer.
1.3. Study justification

There is a paucity of published information on the correlation between specific digital
cervicographic findings and histopathologic outcomes. Most published studies ™ '? have
evaluated the final histologic outcome of cervigrams in general but have not addressed
histologic outcomes of individual surface morphologic criteria as determined by cervicography.
As a result, evidence based explanations for false positive VIA lesions are still lacking. This
study proposes to provide some of this evidence by isolating particular digital cervicographic

criteria that correlate well with histologic diagnosis of high-grade cervical disease.



Information gathered from this study will be important in evaluating the accuracy of criteria
used for performing histologic evaluation of acetowhite lesions of the cervix. Further, this
information will be useful in helping reduce the over-treatment linked to the current criteria for

histologic evaluation of acetowhite lesions of the cervix.

2.0. LITERATURE REVIEW

Cervical cancer is the most common cancer among women in developing countries. According
to World Health Organization projections, in 2005 there were over 500,000 new cases of
cervical cancer and 275,000 deaths. Over 90% of deaths occurred in developing countries
including sub-Saharan Africa.’* Zambia has the sixth highest incidence of cervical cancer in the

world and the second highest in Africa, at 61.1 per 100,000 women.™

Various epidemiological studies have identified a number of risk factors that contribute to the
development of cervical cancer precursors and cervical cancer. Key among these factors is
persistent infection with certain oncogenic types of human papilloma viruses (HPV)."> - °
About 80% of young women who become infected with HPV have transient infections that clear

17,18

up within 12-18 months. It appears that it takes about 10 to 20 years for progression of

cervical precursors to invasive cancer. However, in HIV-infected women, CIN of any grade is

21,22 : 2 . .
22 progresses more rapidly> and is diagnosed at

more prevalent,’”” ** has a higher incidence,
a higher grade than in HIV-uninfected women.** The strength of these associations increases
with the degree of immunosuppression.”” This is exemplified by the fact that HIV-infected
women suffering from the severest forms of immunosuppression (CD4+ count <200/uL) seem

to be at greatest risk for developing high grade CIN.*® %’

Various studies have demonstrated that cervicography improves detection of cervical disease.
Ferris et al (1993)* evaluated the use of cervicography as an adjunct to cytology screening. In
this study, they concluded that cervicography detected twice the number of patients with
premalignant disease as the Pap smear alone, and correctly identified invasive cancer which was
missed by Pap smear. In a study to evaluate the feasibility of screening by cervicography,
Cecchini et al (1993)% concluded that cervicoscopy was poorly specific but increased the
detection rate of CIN 2-3 at relatively low cost. Frisch et al (1994)*° assessed the predictive

value of VIA as an adjunct to Pap smear. It was shown in this study that VIA significantly



improved the predictive value of negative cytologic screening results. Denny et al (2002)>
investigated the influence of concurrent sexually transmitted infections on the test
characteristics of VIA in a South African study and found that there were no significant
differences in the sensitivity and specificity of VIA relating to the presence or absence of N.
gonorrhea, C. trachomatis or T. vaginalis. The specificity of VIA was, however, significantly

lower among human immunodeficiency virus (HIV)-positive women.

However, other studies have questioned the reliability of cervicography as a screening tool for
cervical cancer. Baldauf et al (1997)% compared the reliability of cytology with that of
cervicography when screening for neoplasia of the cervix and analyzed the causes of false
positive and false negative results with both methods. The results of cytology and cervicography
were correlated with colpohistologic findings. Whatever the clinical criteria (patient's age,
parity, pregnancy or history of cervical treatment), the rate of false positives with cervicography
was always higher than with cytology, as was the rate of false negatives, except in pregnant
women. The study concluded that cervicography does not seem to offer a worthwhile alternative

to cytology for cervical screening.

Data is scanty on the histologic outcomes of acetowhite lesions based on specific morphologic
criteria. However, various studies have been done to show that Pap smear based diagnosis of
high grade squamous intraepithelial lesions (HSIL) correlate well with histologically proven
high grade cervical disease. Similar methodologies can be applied to study histological

outcomes in the see and treat protocol for patients with certain VIA morphologic criteria.

Numnum et al (2005)® evaluated the incidence of CIN 2 and CIN 3 in patients with an high
grade squamous intraepithelial lesions (HSIL) Pap smear using a see-and-treat protocol. Women
referred from local health departments to a university-based colposcopy clinic for evaluation of
an HSIL Pap smear result were evaluated for inclusion in a see and treat protocol. All eligible
patients underwent colposcopy to rule out an obvious cervical carcinoma followed by an
immediate LEEP to remove the transformation zone. Specimens were analyzed for the presence
of CIN and the incidence of CIN 2 and CIN 3 was determined. Of the 51 LEEP specimens
available at the time of publication, 4 of 51 had no evidence of CIN (8%), 4 of 51 (8%) had CIN
1, 18 of 51 (35%) had CIN 2, and 25 of 51 (49%) had CIN 3. Eighty-four percent of patients had


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Numnum%20TM%22%5BAuthor%5D&itool=Email.EmailReport.Pubmed_ReportSelector.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

either CIN 2 or CIN 3, resulting in an over treatment rate (CIN 1 or less) of 16%. The study
concluded that the use of a see and treat protocol for patients with an HSIL Pap smear result

may be an acceptable treatment option because of a high incidence of CIN 2 and CIN 3.

Szurkus et al (2003)* retrospectively reviewed all patients who underwent LEEP for HGSIL
on Pap smear. None of the patients evaluated had prior cervical biopsies. Histologic results were
also correlated with visual (colposcopic) findings at the time of LEEP. Of 104 patients
undergoing LEEP, 63 (61%) had pathologic evidence of cervical intraepithelial neoplasia (CIN)
grade 2 or greater. Of the 63 patients with >CIN 2, 34 (54%) had a normal or low-grade
colposcopic findings, indicative of the poor correlation between visual and histologic findings.
They conclude that despite lack of correlation between colposcopic and histologic results,

HGSIL on Pap smear is an appropriate indication for LEEP.

Charoenkwan et al (2006)*° studied the final histopathologic outcome of 48 women with
squamous cell carcinoma (SCC) on cytology. The medical records and computerized
colposcopic database of patients with SCC on cytology were reviewed. While 31 (64.6%) of the
48 patients with SCC on cytology had a final pathologic diagnosis of high-grade squamous
intraepithelial lesions (HGSIL), only 16 (33.3%) actually had invasive cancer.

Using a predictive model to reduce the number of negative specimens following histologic
evaluation has also been studied. Howells et al (2000) *® used a retrospective review of patient
notes and audit database to analyse biopsies of large loop excision of the transformation zone of
the cervix to identify factors associated with negative histology; and to develop predictive
models in order to reduce the number of negative loop excisions. They concluded that using a
predictive model can reduce the number of negative LEEP specimens, but at the expense of
continued cytological and colposcopic surveillance and cannot be recommended in normal

practice.

The conclusion in Howell’s study is well placed in high resource settings with good colposcopic
and cytologic facilities and high patient compliance. However in low resource settings that use a
single visit VIA based see and treat protocol, there would be no need for continued surveillance
of patients in the predictive model considering that all women with abnormal acetowhite lesions

will receive treatment in form of cryotherapy or LEEP.


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Szurkus%20DC%22%5BAuthor%5D&itool=Email.EmailReport.Pubmed_ReportSelector.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
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2.1. Eligibility Criteria for Cryotherapy

For a VIA positive acetowhite lesion to be eligible for cryotherapy the following conditions

should be satisfied:

1. the lesion should occupy less than 75% of the transformation zone —Large or extensive high
grade lesions involving more than three quadrants of the cervix should be investigated for the

possibility of early invasive cancer.”’

2. the lesion should not extend into the cervix beyond complete visualization — Lesions
disappearing into the endocervix have been known to be resistant to cryotherapy mainly because
their full extent can not be ascertained and therefore the minimum temperature of -20° Celsius
which is required for cryonecrosis to occur can not be guaranteed at the distal or cranial limit of

this type of lesion.®

3. there should be no abnormal vessels(such as punctations, mosaicism and atypical vessels) or
bleeding. As the neoplastic process closely approaches the stage of invasive cancer, the blood
vessels can take on increasingly irregular, bizarre patterns. Appearance of irregular vessels often
indicates the first sign of invasion.®®  Therefore lesions with abnormal vessels should be

investigated for early cancer.

4. The lesion must not be thick. Early preclinical cancer may appear as dense, thick, chalky
white areas with surface irregularity and nodularity and with raised and rolled out margins.*
Such lesions may not present with abnormal blood vessels and may not bleed on touch. If
cryotherapy is performed on such lesions a biopsy must be taken before hand to exclude early

cancer, otherwise LEEP is preferable.

5. The lesion must be adequately covered by the largest available cryotherapy probe or the
lesion extends less than 2mm beyond the edge of the cryotherapy probe. Adequate freezing is
achieved when the margin of the ice ball extends 4-5mm past the outer edge of the cryotip.
Therefore a lesion that is within 2 mm away from the outer edge of the cryotip will be
adequately covered by the ice ball. A satellite lesion is one that is distant from the squamo-

. . 40
columnar junction.



3.0. STUDY DEFINITIONS

3.1. Digital Cervicography

Digital cervicography involves obtaining and evaluating a photographic image of the cervix
using a digital camera fixed with a magnifying lens. This photograph, also called a cervigram,
can be used, among other things, for education of patients, distance tele-consultation for

indeterminate results and for continuing education of providers.

3.2. Cryotherapy

This is an ablative mode of treating pre cancer lesions of the cervix by freezing the affected part
of the cervical epithelium, thereby killing the pre cancer cells. This is achieved by placing a
cryotherapy probe in contact with the cervix. The probe is then frozen by a refrigerant gas
(mainly compressed nitrous oxide or carbon dioxide) and a ball of ice forms around it, cooling
the cervix to temperatures below -20degrees for at least one minute. This process causes

cryonecrosis of cervical epithelium.

3.3. Cryotherapy Ineligible Lesions

These are by default, lesions that do not meet criteria for cryotherapy. They include: acetowhite
lesions that extend into endocervix beyond complete visualization; lesions occupying greater
than 75% of the transformation zone; lesions with abnormal vessels (mosaicism, punctations or

atypical vessels), thick lesions and satellite lesions.

3.4. High Grade Cervical Disease
In this study, high grade cervical disease refers to histopathologic findings of moderate (CIN 2)

or severe (CIN 3) cervical intraepithelial neoplasia, or invasive carcinoma.

3.5. LEEP
Loop electrosurgical excision procedure (LEEP) is a mode of treating cervical intraepithelial
lesions by excising the affected part of the cervical epithelium using an electric wire loop. It

affords the clinician to send the excised tissue for histopathology



3.6. Visual Inspection with Acetic acid (VIA)

VIA is based on the white appearance of dysplastic cervical epithelium after exposure to dilute
3-5% acetic acid (vinegar) for two to three minutes. The mechanism underlying the change is
thought to be secondary to acetic acid’s dehydrating effect on cellular cytoplasm and its ability
to coagulate cellular proteins, the latter of which are usually in greater amounts in epithelium
harboring CIN. The result is less transmission and greater reflection of incandescent light off the

surface of epithelium containing CIN, recorded as a white appearance to the human eye.

3.7. Sensitivity
Sensitivity in this study refers to the proportion of participants that have true high grade cervical

disease which is correctly identified by digital cervicography.

3.8. Specificity
Specificity in this study refers to the proportion of participants that do not have high grade

cervical disease and are identified correctly as such by digital cervicography



4.0. HYPOTHESIS

4.1. Study hypothesis

Individual cryotherapy—ineligible acetowhite lesions of the cervix correlate well with

histopathologic outcomes of high grade cervical intraepithelial neoplasia (CIN 2+).

4.2. Null hypothesis

There is no association between high grade cervical intraepithelial neoplasia (CIN 2+) and

individual cryotherapy—ineligible acetowhite lesions of the cervix.

5.0. OBJECTIVES

5.1. Main Objective

To determine the association between high grade cervical intraepithelial neoplasia (CIN 2+) and

individual acetowhite cryotherapy-ineligible lesion types, as determined by cervicography.

5.2. Specific Objectives

1. To determine the frequency of high grade cervical disease for individual cryotherapy-

ineligible acetowhite lesions of the cervix

2. To establish the association between individual cryotherapy-ineligible acetowhite lesions

of the cervix and high grade cervical disease



6. 0. METHODOLOGY

Study population

Women referred to the University Teaching Hospital gynecologic cancer prevention unit for
histologic evaluation of cryotherapy-ineligible lesions were included in the study. Cryotherapy-
ineligible lesions were defined as acetowhite lesions that do not meet criteria for cryotherapy.
They include: acetowhite lesions that extend into endocervix beyond complete visualization;
lesions occupying greater than 75% of the transformation zone; lesions with abnormal vessels
(mosaicism, punctations or atypical vessels), thick lesions and satellite lesions. Females younger
than 18 years and those with frankly invasive cervical cancer were excluded from the study. We
also excluded women with more than one indication for histopathologic evaluation.

Study Design

A cross sectional observational study was designed. All women referred for histologic
evaluation of cryotherapy-ineligible acetowhite lesions were asked to participate in the study
after explaining the objectives. Consenting women were then asked to respond to a
questionnaire asking for demographic and medical information. Participants also gave
permission to use histopathologic results for their LEEP specimens. These specimens were
collected as part of standard procedure in the management of cryotherapy-ineligible acetowhite
lesions of the cervix. Histologic evaluation of LEEP specimens was done at the pathology
laboratory of the University Teaching Hospital. Pathology results collected from the laboratory
were recorded as: Normal histology, benign lesion, CIN 1, CIN 2, CIN 3, or micro-invasive
cancer. Each result was further graded as either: High grade cervical disease (= CIN 2), or Not
High grade cervical disease (CIN 1 or less).

Sample size

A set of standard and comprehensive methods for reporting investigations of diagnostic tests
known as STARDS (Standards for reporting diagnostic accuracy) was used to determine sample
size. The STARD recommendations do not make specific recommendations for the number of
participants. Despite the absence of specific recommendations for sample size calculation, 100

to 200 participants are usually adequate for tests in which the pretest probability is moderately

10



high.** In this study it was assumed that the prevalence of high grade cervical disease in the
general population for the lesions under study and therefore the pretest probability was in the
range of 50 percent. Consequently a sample size of 96 participants was calculated for the study
(at 95% confidence interval and a maximum random error of 0.1 degrees of precision at
estimated prevalence of 50%). To compensate for non-evaluable participants, 130 women were
enrolled.

Ethical considerations

Before commencing enrolment, ethical approval was obtained from the University of Zambia
Biomedical Research Ethics Committee. Eligible participants were enrolled in the study only
after obtaining informed consent. Client confidentiality was maintained throughout the study.
LEEP specimens were given unique identifier numbers before being sent to the laboratory. The
identities of the participants were only known by core study staff directly involved in evaluating
the clients. Members of the University of Zambia Biomedical Research Ethics Committee also

have access to participant identity.

Outcome measures

The primary outcome measure of the study was the histologic diagnosis of high grade cervical
disease for each specific cryotherapy-ineligible acetowhite lesion of the cervix. The secondary
outcome measures included the frequency of specific cryotherapy-ineligible acetowhite lesions
and the frequency of various histologic outcomes. The HIV serostatus of all participants was
also recorded.

Statistical analysis

Collected data was imported to a statistical package for Social Scientists (SPSS Version 17.0)
for widows and analyzed by a biostatistician. Descriptive and analytic evaluation was done.
Descriptive analysis of baseline characteristics of the participants included mean & standard
deviation for age, and then frequencies for marital status, educational level and monthly house
hold income. The proportion of participants that was HIV positive was determined. Percentages
of women with high grade cervical disease for each lesion under study were calculated. The
association between high grade cervical disease and specific cryotherapy-ineligible lesions were
determined using a logistic regression model. The confounding factors studied were: age,

gravidity, parity, education status, average monthly household income, and HIV status.
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7.0. RESULTS

A total of 130 women, each with a single cryotherapy -ineligible cervical lesion type, were

enrolled into the study from April 2009 to October 2009.

Mean age of the participants was 33.5 years (range 19-55years) while the median age was 33.
Fourteen (10.8%) of the 130 participants had never been married while 91 (70%) were married.
12 of the 130 participants (9.2%) were either divorced or separated and 13 (10%) were
widowed. The education status of the study population was as follows: 15 of 130 (11.5%) had
no formal education; 66 (50.8%) had some primary education; 40 (30.8%) had some secondary
education; while 9 (6.9%) had some tertiary education. 89 of the 130 participants came from
households that earned less than five hundred thousand Zambian Kwacha per month (K500,
000); while 41 (31.5%) were from households that earned at least K500, 000 per month
(approximately $100) ( see Table 1).

The average age at first sexual intercourse was 17. Forty-one of all participants (31.5%) had
their first sexual intercourse before the age of 16 years; 71 (54.6%) were aged from 16 to 19

years while 18 (13.8%) were at least 20 years old at their first sexual intercourse (Table 2).

Six (4.6%) of the participants had not been pregnant before. The median gravidity was 3. The

average number of pregnancies was 3.32, while the mode was 2 (see Table 3).

Nine (6.9%) of the participants were nulliparous. The median parity was three. 22 participants

(16.9%) were grand multiparous (at least 5 parturitions).The average parity was 6 (see Table 4).

12



Table 1: Baseline characteristics of the sample population

Characteristic Frequency Percent
Grouped Age (in years

<20 1 0.8
20-29 42 32.3
30-39 62 47.7
40+ 25 19.2
Total 130 100
Marital status

Never married 14 10.8
Married 91 70
Divorced/separated 12 9.2
Widowed 13 10
Total 130 100
Education level

No formal education 15 11.5
Primary education 66 50.8
Secondary education 40 30.8
Tertiary education 9 6.9
Total 130 100
Estimated house hold income per month (in Zambian Kwacha)

K500, 000 or less 89 68.5
More than K500, 000 41 31.5
Total 130 100

13



Table 2 :Age at first sexual intercourse

Frequency Percent
<16 years 41 31.6
16-19 71 54.6
20-25 18 13.8
All 130 100
Table 3 : Total number of pregnancies
Frequency Percent
No pregnancy 6 4.6
1-5 pregnancies 103 79.2
>6 pregnancies 21 16.2
All 130 100
Table 4 :Parity
Frequency Percent
0 9 6.9
1-4 99 76.2
>5 22 16.9
All 130 100
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The HIV serostatus of the participants was as follows: 76 out of 130 (58.5%) were HIV positive;
28 (21.5%) were seronegative ; 26 participants (20%) did not know their status. Of the 76 HIV
positive patients, 8 (10.5%) had been on HAART for less than 6 months. 23 (20.3%) had been
on HAART for greater than 6 months. 45 (59.21%) were HAART naive (Tables 5 and 6).

The distribution of acetowhite lesions in the study sample was as follows: 48 of the 130
participants (36.9%) had acetowhite lesions occupying greater than 75% of the transformation
zone; 35 (26.9%) had lesions disappearing into the cervical os beyond complete visualization;
20 (15.4%) had lesions too thick for cryotherapy. 13 participants had abnormal vessels: 6 (4.6%)
had punctations; 5 (3.9%) had mosacism; and 2(1.5%) had atypical vessels. 14 participants had
post treatment lesions: 11(8.5%) had post cryotherapy lesions and 3(2.3%) had post LEEP
lesions (persistent lesion at least 6 months after treatment with cryotherapy or LEEP

respectively).

Histopathologic outcomes for 27 (20.8%) of the participants was normal. 21 participants
(16.2%) had benign lesions. Benign lesions were defined as histopathologic finding of cervicitis,
polyp, cervical ulcer and schistosomiasis. 39 (30%) had CIN 1. 13 (10%) had CIN 2. 28 (21.5%)
had CIN 3. Microinvasive cancer was diagnosed in 2 participants (1.54%). One participant with
microinvasive cancer had a lesion occupying greater than 75 % of the transformation zone while

the other had a lesion disappearing into the cervical os beyond complete visualization (Table 7).

The investigator defined high grade cervical disease to comprise participants with CIN2, CIN3
and microinvasive cancer. Low grade cervical disease was defined so as to include participants
with benign lesions and CIN 1. Overall 43 participants (33.1%) had high grade cervical disease.
81 (66.9%) had either low grade cervical disease (46.2%) or normal histology (20.8%).

Table 8 shows the distribution of high grade cervical disease for various lesions: 26 (60.5%)
women with high grade cervical disease had lesions occupying greater than 75% of the
transformation zone while 22 (25.3%) women without high grade cervical disease also had
lesions occupying greater than 75% of the transformation zone. 3 (7%) women with high grade

cervical disease had lesions disappearing into the
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Table 5 : HIV status of all participants

Negative
Positive
Unknown

All

Table 6: Duration on HAART for the 76 HIV positive participants

< 6 months
> 6months

Never taken antiretroviral drugs

All

Frequency
28

76

26

130

Frequency
8

23

45

76

Table 7: Frequency of specific histopathology results

Pathology result Frequency
Normal histology 27
Benign lesions 21
CIN 1 39
CIN 2 13
CIN 3 28
Microinvasive 2
All 130

16

Percent
21.5
58.5
20.0
100

Percent
10.5
30.3
59.2
100

Percent
20.8
16.2
30.0
10.0
21.5

1.5

100



Table 8: Association between specific acetowhite lesions of the cervix and high grade cervical
disease as dependent variable. Values expressed as odds ratios (OR) with corresponding 95% CI

Lesion Type High grade
cervical

disease/ total

Multivariable
OR (95% CI)
OR (95% CI)

Lesion >75% of Transformation zone
No 17/82
Yes 26/48

Lesion extends into cervical os
No 40/95
Yes 3/35

Lesion too thick for cryotherapy
No 36/110
Yes 7/20

Lesion with atypical vessels
No 43/128
Yes 0/2

Lesion with punctations
No 42/124
Yes 1/6

Lesion with mosaicism
No 42/125
Yes 1/5

Post-cryotherapy lesion
No 40/119
Yes 3/11

Post-LEEP Lesions
No 41/127
Yes 2/3

Reference

4.5(2.1—9.9); P<0.001 2.2 (1.4—3.4), P=0.01.

Reference
0.1 (0.04 — 0. 45); P<0.001

Reference
1.1 (0.4 — 3.0); P=0.84

Reference

Reference
0.4 (0.04 —3.45); P=0.38

Reference
0.5(0.1— 4.6); P=0.53

Reference
0.7 (0.2 —=2.9); P=0.67

Reference
4.2 (0.4 —47.6), P=0.21
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cervical os compared with 32 (36.8%) of women without high grade cervical disease. 7 (16.3%)
of women with high grade cervical disease had lesions too thick for cryotherapy. 13 (14.9%) of

women without high grade cervical disease had lesions too thick for cryotherapy.

Of the 6 women with punctations 1 (16.7%) had high grade cervical disease.Of the 5 women
that had cervical lesions with mosaicism, 1 (20%) had high grade cervical disease on histology.
To increase the evaluable size, participants with punctations and mosaicism were combined and
analyzed as abnormal vessels. The percentage of lesions with abnormal vessels that were high
grade cervical disease was calculated: 2 of the 13 participants with abnormal vessels (15.4%)
had high grade cervical disease. Neither of the 2 women with atypical vessels on cervicography
had high grade cervical disease on histopathology. Both of them were low grade cervical
disease. Of the 11 post-cryotherapy lesions, 3 (27.3%) were high grade cervical disease. There
was no statistically significant association found between post-LEEP lesions and high grade
cervical disease. 2(4.7%) of women with high grade cervical disease had post-LEEP lesions
compared with 1 (1.1%) of women without high grade cervical disease.

There was no association between age, parity, household income, or education status of the
participants and high grade cervical disease. However there was an association between high
grade cervical disease and HIV status. The odds of having high grade cervical disease were 5
fold higher for HIV sero-positive women with cryotherapy-ineligible lesions than for HIV sero-

negative women with similar lesions.

Logistic regression was conducted for the study parameters that were associated with high grade
cervical disease. After adjusting for age, gravidity, parity, education status, average monthly
household income, and HIV status, the odds of having high grade cervical disease were 2.2
times higher for women with lesions occupying greater than 75% of transformation zone ,OR

2.2 (95% CI 1.4 — 3.4), p-value=0.01(Table 8).
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8.0. DISCUSSION

In this study the incidence of negative and low grade histopathologic outcomes when
cryotherapy-ineligible cervicography lesions were histologically evaluated was 66.9%. This
finding arguably agrees with that of Bomfima et al (2005)"" and Nuovo et al (1997).10 Nuovo et
al conducted a systemic review of the literature and found that the incidence of negative and low
grade cervical disease when VIA positive lesions are histologically evaluated has been shown to
range from 9.8 to 66.4% for high grade cervical lesion. Pfaendler et al (2005)*? evaluated the
histologic outcomes of cryotherapy-ineligible acetowhite lesions in general. That study found
that 39.2% of acetowhite lesions were high grade cervical disease on histopathology. 60.8% of
women diagnosed with cryotherapy-ineligible lesion on cervicography had negative or low

grade cervical disease on histological examination.

This current study found an association between high grade cervical disease and acetowhite
lesions occupying greater than 75% of the transformation zone. The odds of having high grade
cervical disease were increased 2.2 times for women with acetowhite lesions occupying greater
than 75% of the transformation zone, OR 2.2 (95% CI 1.4 — 3.4), p-value=0.01. This result
renders support to the findings by Burghardt et al (1998)%" who recommend that large or
extensive lesions involving more than three quadrants of the cervix should be investigated for
possibilities of early invasive cancer. It may be assumed that the longer a cervical lesion
persists, the more extensive it is likely to grow and subsequently the more likely that a

dysplastic lesion may progress into a cancer.

In the current study, following logistic regression, there was no association between lesions
disappearing into the cervical os beyond complete visualization (herein after called
‘disappearing lesions’) and high grade cervical disease. This finding was not completely
unexpected. Although lesions disappearing into cervical os are regarded as cryotherapy-
ineligible, the reason is not that they represent high grade cervical disease. LEEP is
recommended for lesions disappearing into the cervical os because these lesions have been
known to be resistant to cryotherapy.38 The resistance to cryotherapy is explained by the fact
that the full extent of lesions disappearing into the cervical os can not be ascertained and,

therefore, cryonecrosis can not be guaranteed at the cranial limit of these lesions. This may
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result in failed cryotherapy and persistence of lesions. In the current study, however, despite the
lack of association between disappearing lesions and high grade cervical disease, one of the only
two cases of microinvasive carcinoma was a lesion disappearing into the cervical os. The other

was a lesion occupying greater than 75% of the transformation zone.

In this study no statistically significant association was found between thick acetowhite lesions
and high grade cervical disease. This finding is contrary to a long and widely held view with
regard to thick acetowhite lesions of the cervix. Reid and Scalzi (1985)* have long held that
“early preclinical cancer may appear as dense, thick chalky white areas with surface nodularity
and irregularity, and with raised and rolled out margins. If cryotherapy is performed on such
lesions, a biopsy must be taken before hand to exclude early cancer, otherwise LEEP is
preferable.” Although 35% of the 20 lesions that were too thick for cryotherapy had high grade
cervical disease on histopathology, this figure was not statistically significant to justify an
association between thick acetowhite cervical lesions and high grade cervical disease. Further
studies, probably with a larger sample size may provide better data to refute or support this
finding. However, the high percentage (35%) of thick lesions reported as high grade cervical
disease seems to support the current practice of routinely conducting histopathologic evaluation

for thick acetowhite lesions of the cervix.

In this study no association was found between abnormal vessels and high grade cervical
disease. The investigator did not find any other studies that have specifically evaluated the
histopathologic outcomes of cervical lesions with abnormal vessels. However, Reid and Scalzi
(1985)* have reported that “as neoplastic process approaches the stage of invasive cancer,
blood vessels can take on increasingly irregular bizarre patterns. Appearance of irregular vessels
often indicates the first sign of invasion.” Further studies are needed to specifically investigate

the significance of abnormal vessels in the diagnosis of high grade cervical disease.

The current clinical practice is to undertake histologic evaluation of all acetowhite lesions that
persist following treatment with either cryotherapy or LEEP. The persistence itself renders them
refractory to treatment and therefore suspicious for cancer. In this study, no statistical

association was found between post-cryotherapy lesions and high grade cervical disease. There
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was no independent data found in the literature search with which to compare this finding.
However, the high percentage (27.3%) of post-cryotherapy lesions reported as high grade
cervical disease would prompt many a clinician to consider histopathologic evaluation for all
post-cryotherapy lesions. This study found no association between post-LEEP lesions and high
grade cervical disease. This finding does not render support to the current clinical practice of

histologically evaluating post- LEEP acetowhite lesions of the cervix.

9.0. CONCLUSIONS

Cryotherapy-ineligible acetowhite lesions occupying greater than 75% of the transformation
zone diagnosed on cervicography are associated with histopathologic outcome of high grade

cervical intraepithelial neoplasia.
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10.0. STUDY LIMITATIONS

The investigator had initially planned to have one hired histopathologist to histologically

evaluate the LEEP specimens, this was not possible and instead several pathologists were

involved. Therefore, the histopathology data presented is subject to inter-rater bias. The sample

size was small and this lowered the power of the study.

RECOMMENDATIONS

1.

The current practice of referring women with cryotherapy-ineligible lesions for
histologic evaluation should be done with more caution and may need to consider at
least two provider assigned criteria for referral in order to reduce the incidence of

negative histologic outcomes.

A larger study to evaluate specific histopathologic outcomes of cryotherapy-ineligible

acetowhite lesions of the cervix will provide better results and is recommended.
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11.0. APPENDICES

Appendix A - Information Sheet for Participants

Title Of Study: Histopathologic outcomes of women with cryotherapy-ineligible lesions on
cervicography

Introduction

Dear Participant,

1A 4V 4 L T I am asking you to
participate in a research study to determine the true (histologic) diagnosis of white lesions found
on the cervix on applying vinegar (acetic acid) to it. This study is being conducted by Dr.
Samson Chisele. Dr Chisele is a postgraduate student at University of Zambia in the School of
Medicine, department of Obstetrics and Gynaecology. The purpose of this study is to determine
whether the current criteria used to refer women for histologic evaluation of acetowhite lesions
of the cervix correlate well with histologic findings of high grade cervical disease. This
information sheet gives you information about the study. If you understand and agree to take
part in the study, you will be required to sign a consent form in the presence of a witness.
Explanation of Procedures

You will not be exposed to any experimental therapy in this study. All the following tests and
measurements that will be made during the study are routine procedures to evaluate your
cervical lesion. You would still need to undergo them even if you decided not to take part in the
study.

Physical and Pelvic Examination: A routine general physical examination will be performed by

a qualified medical doctor. This will be followed by a pelvic examination. To do this a
speculum will be inserted in your vagina in order to expose and inspect your cervix. We will
look for any sign of genital infection including sexually transmitted infection. Acetic acid will
then be applied to your cervix using soaked cotton wool held in sponge holding forceps. The
acetic acid will allow identification of any pre-cancerous lesions on the cervix which will appear

white to the naked eye.
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After 2 — 3 minutes of applying acetic acid to cervix, the doctor will again inspect the cervix to
determine and describe the morphology of an acetowhite lesion. This description will be entered
in a provided form. A picture of the cervix will be taken to show the lesion.

Performing Loop Electrosurgical Excision Procedure (LEEP): After determining morphology of

lesion, the doctor will decide to take a sample of the lesion (punch biopsy) or remove the whole
lesion using an electric current wire loop (LEEP). Before performing LEEP a local anaesthetic,
lignocaine will be injected in four quadrants of the cervix in order to numb any pain.

Handling of specimens: The cervical specimen obtained will be stored in a container and sent

for laboratory examination. You will then receive appropriate standard care depending on
results of your specimen.

Alternative screening methods: Other methods of cervical cancer screening include Pap smear
with colposcopy and HPV-DNA. These will not be offered to you. You will only be offered
visual inspection of the cervix with acetic acid (VIA) and magnification of picture.

Risks and Discomforts: You will not encounter any additional risks or discomforts by virtue of
your participation in the study. The above procedures are standard and are generally harmless.
However, sometimes some minor complications can occur. These may be bleeding from cervix
following biopsy. The bleeding, if it occurs, can quickly be stopped by the doctor. Some
discomfort during the application of acetic acid to your cervix may occur although this will not
last for more than a minute. You may also experience muscle cramps while LEEP is being
performed but this will only last during the duration of the procedure. You will not be subjected
to any experimental therapies.

Benefits: You may have no direct benefit from the study. However your participation in this
study will provide valuable information to the medical community and the Cervical Cancer
Prevention Programme in Zambia to ensure that LEEP is offered only to deserving clients and
therefore reduce the cost and inconvenience associated with performing LEEP on women that
may not need it.

Confidentiality: All information collected during the study will be kept in strict confidence.
However core study staff and representatives of the biomedical research ethics committee of the
University of Zambia will have access to your medical records, including your identity.
Collected information including laboratory findings may be published for scientific purposes,

but your personal identity will not be made public at any time.
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Withdrawal without prejudice: You are free to withdraw from this study without prejudice of
further care that you may enjoy at this institution.

Cost of participation: There will be no cost to you for participating in the study.

Payment for participation in study: You will not receive any payment for participating in this
study.

Care for research related injuries: In this study, you will not be subjected to any new
therapies. Therefore, you will not encounter any study related injuries. However, the
investigator has made a provision for you to receive adequate care from the attending
Consultant Gynaecologist within the clinic for any complications that may be encountered in

standard practice, including bleeding from the cervix that may occur following biopsy.

Questions: If you have any questions or any research related injuries, you can contact Dr.
Samson Chisele of University of Zambia/University Teaching Hospital, Department of
Obstetrics and Gynaecology, at Cell no 095 555 4669. If you have questions regarding your
rights as a participant in research, you can contact Dr. E. M. Nkandu, Chairperson of the
University of Zambia Biomedical Research Ethics Committee (REC), University of Zambia,
Ridgeway campus, P.O. Box 50110, Lusaka. Tel: 254641. Dr. Nkandu can be reached between
08:00hrs and 19:00hrs from Monday to Friday.
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Appendix B - Informed consent

Title Of Study: Histopathologic outcomes of women with cryotherapy-ineligible lesions on
cervicography

I have understood the purpose and procedures that will be involved in this study. I have
willingly agreed to participate in the study and indicate this agreement by my signature below:

Participant’s name Participant’s signature/ Date
Thumb print

Witness’s name Signature of Witness Date

Name of person obtaining Signature of person obtaining Date

consent consent
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Appendix C - Questionnaire

Title of Study: Histopathologic outcomes of women with cryotherapy-ineligible lesions on
cervicography

1) Date of enrolment (DD/MM/YY)...... /..../...  2)Referring health facility:...............
3) Reason for referral: ~ Cryotherapy ineligible lesion=1 Failed cryotherapy=2

post LEEP=3 Other =4

HCCIP#H ..oeee- /e, 5)UTH IDno............ [iiinn. 6) Study no: CIL .........
Personal Details

7) Patient’s Last name.................. Patient’s Firstname.................oooiiiiiiiiann.n.
8) Ageknown  Yes=1 No=2 9) Date of birth (DD/MM/YY) .../ .../ cooni.. ..
10) Age at last birth day ( in years)... (11) Household income/month (in Kwacha):
<500,000=1 >500,000=2

12) Education level: No formal =1 Primary =2 Secondary =3 Tertiary=4
13) Marital status: Single=1 Married=2 Divorced/Separated=3 Widowed=4

14) Occupation: ~ House wife=1 Formal sector=2 Informal sector=3 Other specify=4

Symptoms and Concerns

15) Vaginal/ vulval itching Yes=1 No=2 16) Vaginal discharge: Yes=1 No=2
17) Pelvic or lower abdominal pain or tenderness: Yes=1 No=2 18) Fever: Yes=1 No=2
19) Pain or burning with intercourse or urination: Yes=1 No=2
Obs/Gyn History

20) LMP (DD/MM/YY) 21) Menstrual blood flow: Heavy=1 @ Moderate=2  Scanty=3
22) Associated abdominal pain: Painful periods=1  No pain=2

23) Menstrual cycle regularity: Regular =1 Irregular=2
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24) Age in years at first sexual Intercourse: .............

25) Time of first sexual contact:  Before onset of menses=1 After onset of menses=2
26) History of bleeding during or after coitus Yes =1 No=2
27) Total number of pregnancies............... 28) Number of abortions..................
29) Current contraceptive use :( circle all that apply): None=1 Natural method=2
Oral contraceptive pills=3 Injectable/implanted hormones=4 IUD=5
Condom/barrier methods=6 Tubal ligation=7 Hysterectomy==8

Past Medical History

30) Did you ever have a Pap smear test? Yes=1 No=
31) How long ago was your last Pap smear test? (in Years) ..........ccooevuineiieeninninnennn..
32) History of cervical cancer in any family member: Yes=1 No=2
33) Known HIV status: Y=1 N=2 34) Most recent HIV test: Positive=1  Negative=2
35) If positive, how long ago in months was test taken? .........

36) Any history of taking ARVs? Yes=1 No=2

37) If on ARVs , how long have you taken them? .............................

Clinical Evaluation

38) General condition: Good=1 Fair=2 Poor=3
Visual inspection with acetic acid (VIA)

39) Lesion suspicious for cancer? Yes=1 No=2

40) VIA done: Yes=1 No=2 41) VIA test results: positive=1 Negative=2
(If VIA positive, describe the morphology of the lesion)

42) Lesion extends into cervical os beyond complete visualization: Yes =1 No=2

43) Lesion Covers > 75% of transformation zone: Yes =1 No=2
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44) Atypical vessels: Yes=1 No=2 45) Punctations: Yes=1 No=2
46) Mosaicism: Yes=1 No=2 47) Too thick for Cryotherapy Yes=1 No=2

48) Post cryotherapy Lesion: Yes=1 No=2 49) Post LEEP Lesion: Yes=1 No=2

Staff signature: ..................... Staff Name ..o
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Appendix D - Histopathology Report Form

CERVICOGRAPHY STUDY

UTHFile No:..........c.oceii. CCPIZ#.......... e [oviiiiiiniin

Histopathology Report

L GrOSS APPCaranCe: . ..ttt et e ettt ettt e e e e e

Date of report: .......covvvvviiiiiiinni.
Name of pathologist: ............cooeviiiiiiininen. Signature: ..........cooeiiiiiinnn.

Grading of histopathology result to be done by principal investigator (report as High grade

cervical disease or Not high grade cervical disease)
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