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ABBREVATIONS 
 
 

VIA Visual inspection with acetic acid 

CIN Cervical intraepithelial neoplasia 

AIS Adenocarcinoma in situ 

DNA Deoxyribonucleic Acid 

WHO World health organization 

SCJ Squamo-columnar junction 

HPV Human papillomavirus 

LEEP Loop electrosurgical excision procedure 

LLETZ Large- loop excision of the transformation zone 

ASCUS Atypical squamous cells of unknown significance 

PAP SMEAR Papanicolaou Smear 

LBC Liquid based cytology 

PHC Primary Health-Care 
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SD Standard deviation 

UNEE Unaided naked eye examination 
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ABSTRACT 
 

 

 

 

Cervical cancer is an important health problem. It is the commonest cancer 

in females. Due to lack of awareness, many women end up with the advanced 

stage of cancer. Cervical cancer screening is a practice used by both developed 

and developing countries. 

Visual inspection with acetic acid (VIA) is a primary screening test in low 

resource settings for detection of cervical premaligant and cervical carcinoma. 

Cervicitis results in false-positive VIA.  (1) The decision to provide 

immediate treatment  depends on the lesion size,  suspicion of1invasion, 

and the examiner's expertise. 

 
 

OBJECTIVES OF STUDY 
 

To study the spectrum and proportion of cervical histopathologies in 

aceto-white areas ofsthe cervix. 

 
 

METHODOLOGY 
 

This is a cross-sectional study. The women who fulfil the inclusion criteria 

will be studied. Consents will be taken once the patient is willing for this 

study . 
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In lithotomy position per speculum examination is done. Sterile Cusco's self- 

retaining vaginal speculum is inserted and cervix is inspected by naked eye. 

Acetic acid 3-5% is applied to the cervical area and observed for aceto- 

white lesions after 1 minute. 

 
 

From these  acetowhite areas , cervical biopsy  is taken from  these 

areas and suspicious lesions and sent to a pathologist for histopathology 

evaluation. These histopathological diagnosis  correlated with VIA findings. 

The proportion of2cervical pathologies will be seen  in this study in 

low resource  settings. 

 
 

RESULTS 
 

 

 
 

The total participants of 880, age ranging between 30-49 years old. Incidence of 

VIA positive was 8.4%, in that incidence of chronic cervicitis was 7% 

respectively. Incidence of premalignant lesion was 0.6%. Incidence of cervical 

carcinoma was 0.1%. The factors associated with a positive VIA was cervicitis. 
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CONCLUSION 
 

 

 
 

The accuracy of VIA results may be impacted by the presence of cervicitis. 

This finding may be especially significant in low-resource countries where 

cervical cancer screenings are more frequently conducted using visual 

inspection techniques. The incidence of cervical pre malignancy and 

malignancy lesions was 0.6% and 0.1% respectively in the population being 

studied with VIA. These findings have substantial consequences for the 

effective provision of services in cervical screening tests in settings with 

limited resources. 

 

 
KEY WORDS 

 

Cervical cancer, VIA, cervical cancer screening tests. 
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INTRODUCTION 
 

 

 
 

Cervical cancer is an important health problem.   It is the commonest 

cancer in females. Due   to lack ofJawareness, many women end up   with 

the last stage of9cancer. Cervical cancer screening is a practice used by 

both developed and developing countries. 

 
 

Cervical Cancer is the second most common  cancer among women in 

India.(4) It is the only preventable cancer and it can be detected in the 

pre-cancerous phase. 

 
 

Visual inspection with acetic  acid (VIA) is a quick,    low-cost screening 

test that can  be used in  conjunction  with quick treatments for  early 

cervical  lesions.  It  has  a modest  sensitivity and   specificity. As test 

administrators, nurses or  health professionals can be  trained; the  results 

are made promptly available.   In many low-resource places where it is 

challenging to maintain high-quality cytology programmes, VIA is practical. 

Few studies show VIA  is a simple  and affordable screening test with 

acceptable sensitivity and specificity in the range 50-88.6% and 66.7- 

89.7%, respectively, in a research setting. (11) 
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VIA is an appropriate substitute in a   situation   with   limited   resources 

due to the fact that it offers immediate effects and requires little in the 

way of resources (both financial and human). 

 
 

Certain kinds of human papillomavirus infection  are the main cause of 

cervical cancer. An elevated risk ofIcervical cancer is associated with 

nearly 15 different  strains of human papillomavirus. Human papillomavirus 

types 16 and 18 are the most prevalent viruses that cause cervical cancer. 

Any one form of   human papillomavirus, which is quite  common in 

sexually active women, is what  causes cervical  infections. 

 
 

Only a small fraction ofIhuman papillomavirus infections proceed to cervical 

cancer and resolve spontaneously after two to four years. The women 

present high parity, immunological suppression, more sexual partners over 

the course of a lifetime, and continuous use ofScontraceptives are risk 

factors that are altered by a variety of conditions, including cigarette smoking 

and chronic infection. 

 
 

The 35 to 50 year old high risk age group is regarded as the core element of 

successful screening programmes. Low resource settings can use a simple and 

affordable solution. 
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One round ofiHPV DNA testing considerably decreased the incidence of new 

cases ofdcervical cancer and mortality, according to a recent clinical trial 

conducted in rural India as a resource region. Two vaccines offer protection 

against 70% ofuthe viruses that cause cervical cancer. The high cost oft 

vaccines in developing nations is a major obstacle to widespread usage. 
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Incidence 

 

 
 

The current population of India is -1,601,441,607,688 as of Friday, September 

16, 2022, based on Worldo-meter elaboration of the latest United Nations data, 

while the number of females accountsfor 48.05% of the total population at 675 

million.(3) 

 

In India, cancer ofithe cervix uteri is the 2nd most common cancer with an 

Incidence rate of 9.4% (123,907 cases) and the  second leading cause of 

death with a mortality rate of69.1% (77, 348) as per GLOBOCAN 2020. (4) 

 

The age standardized incidence rate per 100,000 population was 18 while 

the 5 yearprevalence rate across all age’s was 42.82 per 1 lakh population.(4) 

As per the National Cancer Registry Programme, cancer of breast and cervix 

uteri was the most common cancers among females. 

 
 

Cervical cancer accounted for 6-29% ofsall cancers among women in India. 

Papumpare district in the state offArunachal Pradesh, India had the highest 

incidence rate ofkcervical cancer (27.7) in Asia. (5) 
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The majority ofithe patients with cancer were diagnosed at the locally advanced 

stage for breast (57 %), cervix uteri (60 %), head and neck (66.6%), and 

stomach (50.8%). 

 
 

Cancer, whereas in lung cancer, distant metastasis was predominant among 

males (44 %) and  females (47.6%). (5) 

 

Structure of the cervix 

 

 
 

Cervix is lower fibromuscular part ofsthe uterus, 3-4 cm long and cervical 

diameter is around 2.5 cm in diameter.This is not a fixed measurement and will 

vary withc   age , menstrual status and fertility. For parous women , the cervix  is 

voluminous and has a large ostium, which looks like a gaping transverse slit. In 

nulliparous women, the cervical-os appears as a small circular opening in the 

cervix. 

 
 

Cervical epithelium : 

 

The cervix consists of thea   endocervix and  theectocervix . The ectocervix is  the 

mosthvisible part and distal to the external os .Usually endocervical lining is 

invisible . 
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The endocervix is lined by a single layer of columnar epithelium with a firm basal 

nucleus .Visual inspection reveals that it is red because the glandular epithelium 

easily reveals the vasculature inside the epithelium. Papillary projections are 

created when the endocervical epithelium is pushed into many longitudinal folds 

that protrude into the cervical canal. 

 

 
 

Endocervical crypts can occasionally develop as a result of papillary projections 

invading the cervical stroma. Under this, there is a layer of cubical or reserve cells 

from which it is thought that new surface cells arise and undergo metaplasia. 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

  Uterine cervix  

Figure 2: The portio vaginalis is 

the part of the cervix that is 

visible during a speculum 

examination . (6) 

Figure 1 : The Uterine cervix. 

DocuSign Envelope ID: 8CA33B8C-19AE-4AD8-875A-7914ED022277



DocuSign Envelope ID: 8BCBC33B-8E3F-46A2-94EC-EA0A0BDCD2E2 

19 

 

 

 

 

 
 

In columnar cells, glycogenation and mitoses don't exist. Due to the absence of 

intracytoplasmic glycogen, lugol's iodine application does not cause the columnar 

epithelium to change colour. 

 

 
 

Non-keratinizing glycogen-containing squamous stratified ectocervix four- 

layered epithelium are: 

1. Basal layer 

 
2. Parabasal layer 

 
r3. Intermediate layer 

 
4. Superficial layer 

 

 

 

The basal layer is composed of a single layer of basal cells with a nucleus that is 

darkly stained and minimal cytoplasm. The basement membrane is connected to 

these cells. Straight lines define the epithelium-stromal junction. 

 

 
 

The parabasal cells, which contain a substantial dark-staining nucleus and little 

basophilic cytoplasm, are the next layer of cells below basal layer. They continue 

to proliferate, producing an intermediate layer of polygonal cells with plenty of 

cytoplasm and tiny, rounded nuclei. They create a basket-weave design. 
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The superficial cells, which are flattened cells with tiny, dense pyknotic nuclei and 

translucent cytoplasm, make up the next layer. 

 

 

 

 

 

 

 

 
There is a lot of glycogen in the surface and intermediate levels. The superficial 

and intermediate cells' glycogenation is a marker of proper maturation. Oestrogen 

hormone is necessary for squamous epithelium to mature. As a result of the lack of 

oestrogen, glycogenation and maturation are not completed. Epithelium becomes 

very thin and atrophic after menopause, as the epithelium does not mature after the 

parabasal cells. 

Figure 3: ECTOCERVIX LAYERS 
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Junction between the columnar epithelium and original squamous epithelium 

which is present during the embryogenesis and intra uterine life is 

squamocolumnar junction. 

 

 

 

 
 

The squamocolumnar junction (SCJ) is situated relatively near the external os 

throughout childhood. The cervix enlarges during adolescence and the reproductive 

years, which causes the endocervical canal to enlarge as well. As a result, the 

endocervix's columnar epithelium turns toward the ectocervix. Ectropion, also 

known as entropy, is the medical term for this ailment, which manifests itself 

visually as a reddish-looking ectocervix. As a result, the Original SCJ is far from the 

Figure 4: Anatomy of cervix 
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external os in later periods, and the ectropion is more obvious throughout the 

reproductive years. 

 

 
The acidic vaginal environment disturbs the mucus buffering function in the 

columnar epithelium. As a result, the columnar epithelium is destroyed and 

finally replaced by squamous metaplastic cells. Metaplasia typically commences 

at the original squamo columnar junction and progresses centripetally in the 

os during the reproductive years and during the peri-menopausal age, and it 

direction of the external os.The new SCJ then advances towards the external 

will be situated at varied distances from the os over the course of a person's 

life. 

Figure 5: Squamocolumnar junction (SCJ) (39) 
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NATURAL HISTORY OF THE DISEASE 

 

 

 

Cervical intraepithelial neoplasia is the premalignant condition of the cervix. 

These abnormalities are squamous. CIN can be a high- or low-grade lesion. 

Women with low grade lesions have little chance of7developing cancer, 

whereas those with high grade lesions are most at risk. 

 

 

 

 

 

Because screening is less accessible and HPV vaccines are more expensive, 

cervical cancer rates are disproportionately higher in less developed 

nations. 11 The majority of instances of cervical cancer are linked to HPV 

infection, with HPV-16 and HPV-18 identified as the most carcinogenic 

subtypes, respectively accounting for nearly 50% and 10% of cases.(7) 

NORMAL CERVIX 

 

 
HPV INFECTION / 

CARCINOGENIC EVENTS 
 

 

PERSISTENCE PRECANCER 

 

 
CANCER 
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HPV is a  non-enveloped double stranded circular DNA virus with a 

diameter of 5nm. The genome is approximately 8kb in  size and encased in 

icosahedra1capsid which is composed of372 capsomeres.  The capsid 

comprise of an outer protein coat which consist of two capsid proteins; 

L1 (major) and L2  (minor). (13) 

 

 
 

 
The juvenile basal layer of the epithelium is where the Human Papilloma Virus 

first manifests its harmful effects. Typically, the HPV DNA linked to benign 

tumours is extrachromosomal. The superficial and intermediate epithelial layers 

levels of viral DNA because the papilloma virus coexists with the process of 

epithelial cell development. Koilocytes are produced when virus particles build 

up in the top layer of the epithelium and have a cytopathic effect. These cells have 

Figure 6: Human 

papillomavirus on 

the surface of a 

cell. A model is 

built using data of 

viral 

macromolecular 

structure  from 

Protein Data Bank 

(PDB 3J6R). 

Image Credit: 

Kateryna Kon / 

Shutterstock. (38) 
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damaged nuclear membranes, misplaced cellular nuclei, and cytoplasmic "peri- 

nuclear halo." As dying koilocytes shed, the virus particles are eliminated. (14) 

 

 

It could take up to 20 years after a high risk human papilloma virus (HR HPV) 

infection for malignant alterations to manifest. For cells to undergo malignant 

transformation, HPV infection must continue. Typically, the host genome has 

integrated HPV DNA. The E2 region is disturbed when cells with high risk 

HPV DNA integrate into them. (14) 

 
 

The virus is able to maintain cell proliferation in highly differentiated suprabasal 

regions, which permits viral genome amplification, by jointly targeting various 

cellular pathways involved in the regulation of cell cycle control and apoptosis.(45) 

 

 
 

Figure 7: HPV life cycle to cancer development. (46) 
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These cause a loss of the expected downregulation, which causes the oncogenes 

E6 and E7 to be upregulated. Out of all the HPV proteins, E6 and E7 are the ones 

most closely linked to cancers through the removal of the tumour suppressor’s 

p53 and RB, which causes genomic instability and anti-apoptosis. The high risk 

HPV E7 proteins target and degrade RB1, whereas E6 proteins target TP53 and 

promote telomerase (TERT). When p53 targeted apoptotic activity of damaged 

DNA cell lost causing accumulation of damaged DNA in cells. When activity of 

RB gene keeps regulation of E2F (elongation factor) causing controlled cellular 

proliferation. When activity of RB gene lost there is uncontrolled cellular 

proliferation. (46) 

 

 

Figure 8: Progression from a normal cervix to invasive squamous cell 

carcinoma mediated by HPV. (49) 
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These gene products can alter   the cellular   milieu in which a cell replicates 

and regularly disrupt cell growth 46. When P53 is bound by the E6 proteins, 

ligase-mediated P53 degradation renders the tumour-suppressive functions of 

P53 useless 38. Increased cellular proliferation and genomic instability are the 

outcomes of E6 and E7 gene products capacity to interfere with the cellular 

P53and PRB protein functions. 

 

 
 

Cells eventually develop mutations and damaged DNA, which can result   in 

the development ofwfully developed malignant cells . The methylation of 

viral DNA, telomere activations, humoral, and immunogenic factors, in 

addition to the role played by the E6, E7 proteins, all contribute to cellular 

transformation.(14) 

 

 

According to the similarity of their DNA sequences, more than 200 different 

HPV infection types have been identified, but only 85 of them have been 

thoroughly studied. Depending on their connection to precancerous lesions and 

cancer, they are classified as high risk or low risk. The functional difference 

found in the E6 and E7 proteins of the two groups 46 accounts for the variation 

in their ability to trigger malignant transformation. The HPV type at high risk 

has the ability to cause cancer.Serotypes 16, 18, 31, 33, 34, 35, 39, 41, 52, 

56, 58, 66, 68 are included in this group. (14) 
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Low risk HPV usually causes the development of low grade precancerous 

lesions and has less carcinogenic potential These are groupings 6, 11, 42, 43, 

and 44. The low risk HPVs seem to be able to integrate into the host genome, 

however  serotypes  6,  W11, may occasionally  cause  chromosomal  instability, 

leading to an accumulation of mutational events, which may then fully change 

into malignant cells. (14) 

 

 

 

 

 

 

Figure 9: Genome Structure of Human Papillomavirus (HPV). 

Image Source: Margaret A. Stanley 2012. (40) 
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Although many HPV infections are asymptomatic, lesions are frequently the 

outcome of symptomatic HPV infections. Each HPV serotype affects particular 

body regions and causes a different kind of lesion. (14) 

 
 

For instance, HPV types 1 and 2 are linked to hand warts, whereas HPV types 6, 

11, 16, 18, 31, 33, 35, 39, 45 are linked to the most prevalent ano-genital 

infections. 

 

 
 

Genital warts are abnormal growths or lumps in the genital areas that are 

proliferative foci of epithelial keratinocytes infected with HPV. This is one of the 

most frequently observed clinically diagnosed diseases caused by genital HPV, 

which is frequently discovered in the vulva, cervix, vagina, and anus. They are 

highly contagious, and even in couples utilising the barrier method of 

contraception, perineal transmission can happen. (15) 

 

 

Overcoming host immune resistance, potential integration of HPV DNA into the 

host genome, andqaccumulation of further mutations inside the infected host cell 

are all steps that must be taken between the initial infection and the onset of 

cancer. However, in order to promote neoplastic alterations, HPV must remain 

persistent within the host epithelial cells. The conventional wisdom has been 
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that following the initial HPV  infection, this process takes years, if not1decades, 

to take place. According to certain studies, these alterations might occur more 

swiftly than previously believed. (16) 

 
 

“It is inexpensive and non-invasive, and it may be carried out in a primary health 

centre. More importantly, VIA offers immediate results, and individuals who 

qualify for treatment can undergo cryotherapy treatment for precancerous lesions 

the same day and in the same medical centre. This "see and treat" approach makes 

sure that therapy is followed right away after a diagnosis.” (20) 

 

 

Public health systems can provide VIA cervical cancer screening in more rural 

(and less equipped) healthcare settings and achieve higher coverage due to the 

need for less training of workers, infrastructure, and equipment. Women can be 

screened and treated in the same visit thanks to the VIA's quick results sharing 

capabilities between healthcare professionals and their patients. This makes it 

possible to provide immediate follow-up care, which lowers the number of 

women who might otherwise be overlooked for up. For instance, in a "screen 

and treat" experiment in Peru, 44% of women who were lost to treatment using 

a multi-visit strategy were lost, while just 9% of women who tested positive 

failed to receive treatment in the single-visit approach. (21) 
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Although some researchers utilise an indeterminate or inconclusive category, 

negative and positive categories based on the absence or presence of 

acetowhite lesions and clinical symptoms of invasive malignancy are the most 

typical ways to present the results of the VIA test. (22) One minute after the 

application of 3-5% acetic acid, a positive test is often based on the detection 

of well-defined, densely opaque acetowhite lesions in the transformation zone 

closer to the squamocolumnar junction. The following criteria have been used 

to determine whether a test is positive: absence of acetowhite lesions, faint, 

poorly defined, translucent acetowhite lesions, endocervical polyps, Nabothian 

cysts, dot-like aceto white lesions, acetowhitelesions far from the transformation 

zone, and a prominent squamocolumnar junction. (22) 

 

 

However, there are some differences across the research groups in terms of 

these categories and the criteria used to identify them. Near some of the reported 

and continuing research, the acetowhite lesion's colour intensity (pale or dull 

white) and placement (in, close to, or far away from the squamocolumnar 

junction/transformation zone) have had a significant role in determining the 

test's outcome. (22) 

 

 

Depending on the degree of whiteness, attempts have been made to categorise 

good outcomes as "faintly" or "strongly" positive. However, the accuracy of the 
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test was hardly affected by this categorisation. In the majority of published and 

continuing research, the test-positive rate ranges from 10 to 35%. (23, 24) 

 

 

Since VIA is a screening test that is fully  dependent on the provider, this 

difference is not unusual. One of the reporting schemes employed classifications 

like "Normal," "Atypical,"  "Abnormal," and "Cervical cancer," where the 

abnormal  category matched the positive  classification in other reporting 

methods.   When no obvious acetowhite lesions or slightly dubious lesions are 

visible, or when the cervix cannot be properly diagnosed, an uncertain category 

has also been utilised. Different definitions and systems may have made it more 

difficultto compare the findings from varying research due to misclassificatio, 

observer variation, and different thresholds for referral. For reporting VIA 

findings,   uniformly reproducible categories  are becoming increasingly 

important. (25) 

 
 

There is growing agreement that the detection of extensive acetowhite 

lesions with distinct borders in the transformation zone, near the squamo - 

columnar junction, indicates a successful VIA test. (25) 
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Cryotherapy has been effectively combined with visual inspection with 

acetic acid (VIA), a reasonably easy and affordable procedure for treating 

cervical lesions that can be carried out by primary care physicians and mid- 

level practitioners. In comparison to other   treatment techniques including 

cone biopsy, loop electrosurgical excision procedure (LEEP), and loop excision 

of the transformation zone (LETZ), cryotherapy is more effective at treating 

precancerous lesions and simpler to use. (26, 27) 

 

 

It also has additional benefits, such as being economical, not requiring 

sophisticated equipment (albeit energy is required), and being doable by less 

specialised staff, allowing it to be used in a Primary Health-Care (PHC) 

context.(28) 

 

 

An overall decrease in morbidity and death from cervix cancer is linked to 

secondary prevention ofacervical cancer through the detection and treatment 

ofaprecancerous lesions ofathe cervix. (29, 30) 

 

 

The primary issue with the VIA test is its low specificity (high false-positive 

rate), which necessitates the recall ofanumerous participants for colposcopy. 
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According to a prior study, the frequency ofareferral following VIA was 

shown to range between 3.1 and 38.7%. (31) 

 

 

Due to high incidence of co-infections (chronic inflammation in the lower 

vaginal tract) in HIV-positive women, specificity is substantially lower. (32) 

 

 

It is recommended that good provider training and ongoing quality assurance 

be implemented because VIA is prone to subjectivity in order to reduce high 

false positive rates anxiety, and unneeded treatment. (30, 33) 

 

 

PREDISPOSING RISK FACTORS 

 

 

 

There are many characteristics and risk factors that predispose to cervical 

cancer 

 Average age 35-45 years 

 

 HPV Persistent infection 16, 18, 31, 33 

 

 Early intercourse before 18 years 

 

 Multiple sexual partners 

 

 Delivery of41st baby before the age of 20 years 
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 Multiparity 

 

 Poor birth spacing 

 

 Poor personal hygiene 

 

 Poor socioeconomic status 

 

 Smoking and drug abuse 

 

 Immuno-supressed individual 

 

 

 
SCREENING 

 

 

 

“The screening mainly starts in individual with active sexual life. Mainly at the 

age of 21 years with conventional method (Pap smear) every 3 years. After 30 

years of age HPV DNA testing can be used every 5 years. After age of 30 both 

HPV DNA testing and Pap smear can be used for screening every 5 years till 65 

years of age if tests are negative. When both test (HPV DNA testing, Pap smear) 

when used together can be known as Co-testing. Which increases sensitivity and 

specificity of the screening tests.” 

 
 
 

“In women with age above 65 who has never screened should undergo screening. 

In immunocompromised women (HIV-AIDS) should undergo screening 

DocuSign Envelope ID: 8CA33B8C-19AE-4AD8-875A-7914ED022277



DocuSign Envelope ID: 8BCBC33B-8E3F-46A2-94EC-EA0A0BDCD2E2 

36 

 

 

 

 

 
 

annually. Screening in hysterectomised women not required unless cervix left 

behind.” 

 

 
 

The cervical cancer primarily caused by infection with certain types of human 

papillomavirus. So mainly screening   targeted on detecting HPV infection 

or cervical (microscopic cell level) changes. 

 
 

In many instances, effective screening and immunisation against the most 

cancer-causing HPV infection  types were helpful. 

 

 
 

It appears that an immunocompetent host needsto be exposed to various cervical 

cancer risk factors or carcinogenic events over a long period ofotime before a 

woman develops invasive cervical cancer, rather than just HPV infection 

alone. (8) 

 

 

Targets for each of the three pillars of a global strategy to hasten cervical cancer 

eradication include the following for 2030 (9) 

a. 90% of eligible girls have had the human papillomavirus ( HPV ) vaccine. 

 

b. 70% have undergone a high-performance test for screening. 

 

c. 90% have had a cervical lesion treated as necessary. 
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TheWHO suggests that womenin general begin routine cervical cancer screening 

at the age of 30. The WHO recommends that women with HIV begin routine 

cervical cancer screening at the age of 25. 

 

 
 

Women aged 30-49 should be given priority when being screened among all 

females. Women in the 50-65 age range who have never been screened should 

be given priority when technologies are available to manage them. 

 

 
 

Infections with HPV affected  43 million people in 2018, manyof whom were in 

their late teens and early 20s. There are numerous varieties of HPV. Some forms, 

such as genital warts and cancer, can lead to health issues. However, there are 

immunizations that can prevent these medical issues from occurring. 

 

 
 

WHO advises utilising HPV DNA detection as the primary screening test rather 

than VIA or cytology in screening and treatment approaches for the general 

population of women and women living with HIV. 

 

 
 

When utilising VIA or cytology as the primary screening test, the WHO 

recommends a regular screening interval of every three years among both the 
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general population of women and women living with HIV in areas where HPV 

DNA testing is not yet operational. (9) 

 

 

The greater reductions in cervical cancer and deaths that are likely with HPV 

DNA detection as compared to using VIA or cytology as a primary screening 

test were given a higher value, leading to a strong recommendation for using it as 

a primary screening test when part of a screen-and-treat approach or a screen, 

triage , and treat approach. 

 

 
 

Where it is not currently available, quality controlled, and assured, offering 

cytology or colposcopy would be a hurdle when choosing a triage test. However, 

if the HPV DNA primary screening test also revealed information about the 

genotype of HPV 16/18. HPV DNA testing crucial for a self-sampling technique 

because there wouldn't be a need to perform a separate test. Self-sampling HPV 

DNA testing also has the  potential  to lower gender, E 2socioeconomic, and cultural 

screening barriers, which is expected to improve fairness. 

DocuSign Envelope ID: 8CA33B8C-19AE-4AD8-875A-7914ED022277



DocuSign Envelope ID: 8BCBC33B-8E3F-46A2-94EC-EA0A0BDCD2E2 

39 

 

 

 

 

 
 

Screen-and-treat approaches (9): 

 
1. Visual inspection with acetic acid (VIA) as the primary screening test, 

followed by treatment. 

2. HPV DNA (self-or clinician collected) as the primary screening test, 

followed by treatment. 

Screen, triage and treat approaches: 

 
3. Cytology as the primary screening test, followed by colposcopy triage, 

followed by treatment. 

4. HPV DNA as the primary screening test, followed by HPV16/18 triage 

(when already part of the HPV test), followed by treatment, and using VIA 

triage for those who screen negative for HPV 16/18. 

5. HPV DNA as the primary screening-test, followed by VIA triage, 

followed by treatment. 

6. High-risk HPV DNA as the primary screening test, followed by 

colposcopy triage, followed by treatment. 

7. HPV DNA as the primary screening test, followed by cytology triage, 

followed by colposcopy and treatment. 
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Screening methods available are (9): 
 

 

Molecular Cytologic Visual inspection 

Nucleic acid amplification 

tests (NAAT)a 

» high-risk HPV DNA/ 

NAAT 

» mRNA 

Conventional Pap 

smear 

 
Liquid- 

based cytology 

(LBC)a 

Visual inspection with 

Acetic acid or with 

Lugols iodine(VIA/VILI)a 

» naked eye 

» magnified by colposcope 

or camera 

DNA methylationb   

 
Protein biomarker’s b 

» HPV antibodies 

» oncoproteins 

Dual staining to 

identify 

p16 and Ki-67a 

Automated visual 

Evaluation of digital 

imagesb 

a. Current tests. 
 

b. Tests under evaluation (future tests). 

 

 
 

 

 

 
HPV test : 

 

 

 

Several in vitro diagnostic medical tools are utilised for the nucleic acid 

amplification test known as the risk HPV DNA test (NAAT). The most prevalent 

oncogenic genotypes , HPV types 16 and 18, have been particularly detected by 

HPV NAAT, which identifies the women who are most at risk of getting cervical 

cancer. 
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This is basedion the finding of high-risk HPV DNA from these kinds in vaginal 

and/or cervical samples ; mostilaboratory tests can identify up to 15 HPV types. 

HPV tests have the ability to either detect distinct HPV types via genotyping 

capacityiorican detect high-riskiHPV genotypes in bulk without differentiating 

between the particular  types. 

 

 
 

With so many HPV tests available in a variety of forms, choosing the right test 

type is crucial for accurate prediction. Supports utilising HPV DNA detection as 

the primary screeningitest for women living with HIV at a regular screening 

interval of every 3 to 5 years.When utilising HPV DNA detection as the 

primary screening test among the general population of women, the WHO 

recommends a routine screening interval of every 5 to 10 years. 

 

Figure 

10 : 

HPV 

DNA 

testing 

(PCR). 
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Visual inspection with acetic acid (VIA): 

 

 

 

Utilizing a 3-5%iacetic acid solution to temporarily create what is described as a 

"acetowhite lesion," VIA is a direct visual examination of the cervix. In the case 

ofuCIN2/3 and aggressive cancer, this develops after one minute and can linger 

forithree to five minutes. Women whose transition zone is visible should utilise 

VIA (typically in those younger than  50 years). (9) 

 

 

However, VIA is a more affordable and practical technique for screening 

women in underdeveloped nations. High subjective variability in VIA. (9) 

 

 

 

 

 

  

Figure 12: VIA positive (12) Figure 11: VIA negative (12) 
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This is due to the fact that after menopause, the transformation zone, which is 

where the majority ofjpre-cancer lesions are found, frequently recedes into the 

endocervical canal and is therefore not completely visible. With VIA 

programmes, it is challenging to create and sustain quality assurance. Because of 

this, VIA testing's sensitivity and specificity might vary greatly. 

 

 
 

VIA-based program requires quality assurance (QA) to assure successful 

implementation. Digital imaging of VIA (D-VIA) is an adjunctive procedure to 

improve diagnosis performance. D-VIA using Smartphone is a low-cost and 

easy-to-use method for QA. Or along with colposcopy can be used to increase 

the quality assurance. 

 

 

 

 

 

Figure13: PRIMARY VIA SCREENING (SCREEN-AND TREAT APPROACH) 

VIA testing (9) 
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a. Ablative treatment includes cryotherapy and thermal ablation. 

 
b. Cold knife conization (CKC) ifjLLETZ not available. 

 
c. LLETZ and LEEP (loop electrosurgical excision procedure) indicate the 

same procedure. 

d. Histology may not be available in certain settings; women should be advised 

to attend follow-up after 1 year or to report earlier, ifjthey have any of2the 

symptoms ofjcervical cancer. 

(AIS: adenocarcinoma in situ; CIN: cervical intraepithelial neoplasia; LLETZ: 

large-loop excision of the transformation zone; VIA: visual inspection with 

acetic acid). 

 

 
 

VILI 

 

 

 

“The Schiller's test, also known as visual inspection with Lugol's iodine (VILI), 

substitutes Lugol's iodine for acetic acid. Performing a vaginal speculum 

examination, in which the cervix is treated with Lugol's iodine solution. 

Observing the cervix with the unaided eye to spot any changes in colour. 

Determining whether a test result for potential cancer or precancerous lesions is 

positive or negative.” (48) 
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“Basis of VILI the glycogen-containing squamous cells tint mahogany brown 

when lugol's iodine is applied, demonstrating the uptake of iodine. The columnar 

epithelium, however, does not contain glycogen, does not absorb iodine, and does 

not get coloured. Cancer that has spread and aberrant cell growth do not absorb 

iodine and remain mustard yellow.” (48) 

 

 

“VILI sensitivity is 87.2% and its specificity is 84.7%. Management of VILI 

positive cases mainly biopsy or carry out screen and treat (treatment like 

cryotherapy). Advantages are low cost, easily done in low setup, results available 

immediately. Limitations are in a single-visit method, moderate specificity may 

lead to over-referral and over-treatment. When applied to post-menopausal 

women, it is less accurate.” (48) 

 

Figure 14: VILI 

negative. 

The squamous 

epithelium 

turns   brown 

and  columnar 

epithelium 

does    not 

change colour. 
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Cytology 

 

 

 

The Papanicolaou (Pap) test, often known as a liquid-based smear test, 

determines whether the cervix's cells are abnormal. Speculum examination is 

used to collect cells, which are then either placed directly onto a   slide   to 

which a fixative is applied (traditional cytology) or placed in a bottle with a 

liquid storage media (liquid-based cytology). (9) 

 

 

There may be pre-cancer changes in the cervix if abnormal cervical cells that 

test as “atypical squamous cells of unknown significance (ASCUS), low grade 

to high grade” are found. (9) 

Figure 15: VILI positive 

Well-defined, bright 

yellow iodine non uptake 

areas touching the 

squamo-columnar 

junction (SCJ). 
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ASCUS was utilised as the cut-off for an abnormal test requiring additional 

analysis when high-risk HPV DNA was present. A woman may need to have 

her cervix checked, undergo additional testing (such as an HPV DNA test), or 

undergo ablative or excisional treatment to have the pre-cancer lesion removed 

if a cytology test results in a positive result. (9) 

 

 

The most widely used cervical screening technique is the papanicolaou smear 

(Pap smear). Numerous studies demonstrate high specificity of over 92% (17) 

and sensitivity of over 70% or more. (18, 19) 

 

 

Sadly, cervical cytology has considerably decreased the incidence of cervical 

cancer in wealthy nations; it is less well established in nations with limited 

resources. 

 
 

Figure 16: Pap smear. The 

cytologic features of normal 

squamous epithelial cells can be 

seen at the center top and bottom, 

with orange to pale blue plate-like 

squamous cells that have small 

pyknotic nuclei. The dysplastic 

cells in the center extending to 

upper right are smaller overall 

with darker, more irregular nuclei. 
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Bethesda system 

 

 

 

The Bethesda system provides a framework for consistent interlaboratory 

terminology for the reporting of cervicovaginal cytology specimen. 

 Interpretation : Epithelial cell abnormalities 

 

 Squamous cell 

 

 Atypical squamous cells 

 

 Of undetermined significance (ASC-US) 

 

 Cannot exclude HSIL (ASC-H) 

 

 Low grade squamous intraepithelial lesion (LSIL) (Synonyms: mild 

dysplasia / CIN I ) 

 High grade squamous intraepithelial lesion (HSIL) (Synonyms: 

moderate dysplasia, severe dysplasia, CIN2, CIN3) 

 With features suspicious for invasion (if invasion suspected) 

 

 Squamous cell carcinoma 
 

 

Figure 17: showing LSIL, HSIL 
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Atypical squamous cells of undetermined significance (ASC-US): This is the 

most common abnormal Pap test finding. HPV test is done. If positive advised to 

 

 Return for a repeat HPV test or HPV/Pap co-test in 1 or 3 years. 

 
 Have a colposcopy and biopsy. 

 
 Receive treatment (ablation or excision of abnormal cells). 

 
 

 
Low-grade squamous intraepithelial lesions (LSIL): There are low-grade 

changes that are usually caused by an HPV infection. HPV testing done. If 

positive proceed 

 Return for a repeat HPV test or HPV/Pap co-test in 1 or 3 years.

 

 Have a colposcopy and biopsy.

 

 Receive treatment (ablation or excision of abnormal cells).

 

 

 
Atypical squamous cells, cannot exclude high-grade squamous intraepithelial 

lesion (ASC-H): colposcopy is done. And treated accordingly. 

 
 

High-grade squamous intraepithelial lesions (HSIL): There are moderately or 

severely abnormal cervical cells that could become cancer in the future if not 

treated (ablation or excision of abnormal cells). 
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Cervical intraepithelial neoplasia (CIN) 

 

 
 

“Cervical intraepithelial neoplasia results from HPV infection within cervical 

cells. The degree of dysplasia is determined by the percentage of cervical 

epithelium that contains dysplastic cells by histopathological examination. When 

compared to the more serious CIN-2 and CIN-3 (high-grade), which proceed to 

involve the full thickness of the epithelium, CIN-1 (low-grade) only affects the 

lower third or less of the epithelium. When dysplasia penetrates the basement 

membrane, it develops into cancer.” (50) 

 

“After a year, about 60% of CIN-1 will revert back to normal. Despite the fact that 

the typical period for advancement is still a number of years, women with CIN-2 

and CIN-3 are at a significant risk of having invasive cancer. Women with CIN- 

2/3 should therefore get treatment.” (50) 

 

“Treatment for CIN-1 is to undergo observation and co-testing repeated in 1 year. 

If CIN-1 is persistent after 2 years or progresses within that time, treatment is the 

recommendation. CIN -2 or higher requires treatment, usual treatment is via 

ablation or excision of abnormal cells. Ablation of abnormal cells includes 

cryosurgery or laser ablation (CO2 laser). Excisional procedures for the treatment 

of CIN include LEEP, cold knife conization, and laser conization. During 
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pregnancy, treatment is postponed until after delivery unless colposcopic 

surveillance during pregnancy reveals progression to invasive cervical cancer.”(50) 

 

“After receiving treatment for CIN-2 or above, women should get their Pap smear 

and get HPV testing 12 and 24 months later. The treatment is regarded as 70 to 

80% successful even when an excised specimen has positive endocervical margins. 

The recommended course of treatment when margins are positive is repeat 

cytology testing in 4-6 months along with an endocervical curettage. One approach 

for the treatment of chronic or recurrent CIN-2 or 3 is a second excisional surgery. 

In some cases, patients will decide to have a hysterectomy, which is also suitable 

for CIN that persists.”(50) 
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Liquid Based Cytology 

 
“LBC, samples are obtained in liquid vials, and the lab prepares the slide semi- 

automatically. Potential benefits of LBC include a decrease in the quantity of 

subpar slides, increased test sensitivity, and increased smear reading efficiency.” 

 

 
 

“The use of Human Papilloma Virus (HPV) testing in the management of women 

with mild or borderline smear results in addition to studying LBC can be done in 

same sample. More than 95% of female cervical cancer patients have HPV 

infection. Women who test negative for this virus could potentially be kept out of 

needless preventative therapy at colposcopy clinics.” (53 

 

 

“Liquid based cytology has sensitivity of 55.3%, specificity of 77.7%. Positive 

cytology is managed as positive Pap smear results.”(53) 
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Colposcopy 

 

 

 

Used largely in conjunction with screening instruments for detecting, 

diagnosing, and treating cervical pre-cancer lesions, a colposcope is a low- 

magnification, light-illuminated visualisation device. It enables the examiner 

to see the cervix's and the ano-genital regions' epithelial tissues. The type of 

transformation zone and thegrade of probable epithelial abnormalities are helpful 

for assessing cervical pre-cancer.  As a  screening tool,  it is hardly frequently 

utilised. After a primary positive screening test, a colposcopy may be utilised to 

determine whether ablative or excisional therapy is necessary. Colposcopy also 

makes  biopsy and excisional treatmentU    easier and more  effective.  To  become 

proficientUin colposcopy, one needs training and supervision. 

 
 

 
Figure 18: Five colposcopic images (Normal, CIN1, CIN2, CIN3 and Cancer)(51) 
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Figure 19: Precancerous Colposcopic patterns. (a) Network capillaries, 

(b) hairpin capillaries, (c) punctation capillaries, (d) mosaic capillaries 

and (e and f) atypical capillaries. (52) 
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Treatment consideration in positive screening test 

 

 

Women who test positive are treated without a histology diagnosis under a 

screen-and-treat strategy. 

The cervix's transformation zone is intended to be destroyed or removed, as 

well as any cervix regionsthat have been detected as abnormal during screening. 

To lower the chance of follow-up loss, it is best to treat as soon as feasible 

within six months. Deferring till after pregnancy is a healthy habit, 

nonetheless , for pregnant women. 

The types of treatments include ablative (removing aberrant tissue surgically 

using large loop excision of the transformation zone-LLETZ or Conisation of 

the cervix or cold knife cone CKC) and excisional (freezing or heating 

abnormal tissue to cause thermal coagulation). 

Treatments that are ablative do not produce a tissue sample for histological 

analysis . 
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METHODS AND METHEDOLOGY 
 

AIMS OF THE STUDY 

 
The purpose of study is to study the cervical histopathologies in aceto- 

white areas as a result of VIA test of the cervix when acetic acid applied. 

 

 
 

OBJECTIVES OF STUDY 

 
To study the spectrum and proportion of cervical histopathologies in aceto- 

white areas of the cervix. 

 
 

METHODOLOGY 

 

This is a cross-sectional study. The women who fulfil the inclusion criteria will 

be studied. Consents will be taken once the patient is willing for this study. 

In lithotomy position per speculum examination is done. Sterile Cusco's self- 

retaining vaginal speculum is inserted and cervix is inspected by naked eye. 

Acetic acid 3-5% is applied to the cervical area and observed for aceto-white 

lesions after 1 minute .From these, cervical biopsy is taken from these 

areas and  suspicious lesions and sent to a pathologist for histopathology 

evaluation. These histopathological diagnosis correlated with VIA findings. 

The proportion of cervical pathologies will be seen in this study in low 

resource settings. 
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SOURCE OF DATA 

 

The study will be conducted at B.L.D.E (DEEMED TO BE UNIVERSITY) 

SHRI B.M. PATIL MEDICAL COLLEGE HOSPITAL AND RESEARCH 

CENTRE. In this study, the women are selected as per the inclusion criteria 

and exclusion criteria and women visiting Obstetrics and Gynaecology 

outpatient  department and women underwent screening under screening 

programs organised by OBG department. 

 
 

DURATION OF STUDY 

 

Study period from January 2021 to May 2022. 

 

 
 

INCLUSION CRITERIA 

 

 The sexually active women in the age group of 30-49 years.

 

 
EXCLUSION CRITERIA 

 

 Menopause

 

 Post hysterectomy

 

 Known HIV and HbsAg positive

 

 Pregnancy
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REVIEW OF LITERATURE 
 

 

 
 

1. Carol. et al. (2008) conducted a study on 502 rural women, and they were 

screened for cervical cancer by VIA and colposcopy as a screening technique. 

The presence of cervicitis assessed by grading the amount of inflammation on 

cervical biopsy. They found Data from 495 women found to be free from 

neoplasia. 74% women where having cervicitis. The women with cervicitis were 

twice as likely to have positive VIA results. The presence of the cervicitis may 

influence the accuracy of results from VIA and colposcopy. This observation 

have particular importance in low resource setting where commonly used 

screening tool is VIA. (1) 

 

2. Surendra S. Shastri et al. (2005) in this study multiple screening methods 

used such as Cytology, HPV testing, VIA, VIA under magnification and visual 

inspection with Lugol's iodine (VILI) on 4039 women who were included 

according to inclusion criteria. Adding multiple screening tests gave increased 

sensitivity but decreased specificity. Differences in sensitivity were not 

significant in this study. Cytology was best single screening test with the best 

balance of specificity and sensitivity. The sensitivity of cytology and Human 

papillomavirus testing increased by using a visual test such as VIA as these are 

more promising in a low resource setting. (35) 
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3. Atef M Darwish et al. (2013) done a study on 3500 women by unaided naked 

eye examination (UNEE) on non-pregnant women aged between 25 and 55 years. 

The cervix is examined under good source of light to notice any cervical lesion. 

Pap smear and endo-cervical sample were taken. The patient with abnormal Pap 

and visible cervical lesion by UNEE scheduled for colposcopy. They found 9 

cases with pre-invasive cervical lesions (cervical intraepithelial neoplasia [CIN] 

I-III). 6 invasive cervical lesions. Hence the sensitivity of UNEE better than Pap 

smear but less than colposcopy. But specificity is less then Pap smear and more 

than colposcopy. Hence Pap smear accessibility is limited UNEE can be 

performed. (34) 

 

4. Ashish Bhattacharyya et al. (2015) a study done on 300 women aged 18 to 

60 years, Pap smear and VIA are done in these cases, for the positive cases 

cervical biopsy was taken and subjected to histopathological studies, they 

found22 cytology positive results and 19 CIN and carcinoma cervix out of 52 

VIA positive cases. VIA found to be 89% sensitive, and specificity was 87%. 

Lower specificity of VIA when compared to Pap smear, might be due to 

inflammation, immature metaplasia, or latent human papillomavirus (HPV). (36) 

 

5. Usha Poli et al. (2015) a study carried out in a rural area with a large group of 

women. Prior health education was conducted by trained female health workers 

among the women. Eligible women in the age group selected and a single round 
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of VIA testing done. Total of 18869 women was screened with positive results of 

10.75%.and further evaluation done, such as cervical biopsy. After the biopsy 

results, women underwent cryotherapies and hysterectomy. VIA is an important 

implication for effective service in screening. (37) 
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RESULT 
 

 

 
 

Women visited Obstetrics and Gynaecology outpatient department and women 

attended screening programs organised by Obstetrics and Gynaecology 

department participated in this study. 880 women enrolled in the study after 

fulfilling criteria for inclusion, ruling out exclusion criteria. 

The results are as follows. 
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DISTRIBUTION OF AGE OF STUDY PARTICIPANT 

 

Table 1: Age distribution of study participant. 
 

 

Age(Years) Number of Women % 

< 35 307 34.9 

35 - 39 231 26.3 

40 - 44 149 16.9 

45+ 193 21.9 

Total 880 100.0 

Figure 20: Age distribution of study participant. 
 

 

The age ranged from 30 to 49 years of women. The mean age of study population 

was 37.72 ± 6.149. As depicted here, majority of the women belonged to 30 to < 

35 years of age of study participant i.e. 307 (35%), least among women belonged 

to 40-44 years of age group i.e. 17% (149 study participant). As age of women 

increases ignorance towards her own health increases due to emotional and 

psycho-social aspects of her life. 
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45+ 
22% 

< 35 
35% 
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Table 2. DISTRIBUTION OF MARRIED LIFE IN STUDY PARTICIPANT 
 

MARRIED LIFE (in years) Frequency Percent 

< 10 95 10.8 

10 – 19 478 54.3 

20 – 29 280 31.8 

30+ 27 3.1 

Total 880 100.0 

 
 

Figure 21: Graph depicting married life distribution of study participant. 
 

 

 

The married life of study participants was from 1 year to 30 years. The mean 

married life of study population was years 16.62 ± 6.526 (standard deviation). 

Among them the maximum is 10-14 years of married life of study participant 

constituted 478 women (54.3%). 
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Table 3. DISTRIBUTION OF PARITY STATUS IN STUDY 

PARTICIPANT 

Para Number of women % 

0 22 2.5 

1 67 7.6 

2 415 47.2 

3 321 36.5 

4 37 4.2 

5 13 1.5 

6 4 0.5 

8 1 0.1 

Total 880 100.0 

 
 

Figure 22: Graph depicting distribution of parity status in study participant. 
 

 

 

Women in this study participant has parity of range 0- 8. Major women had parity of 2 

constituting 47.2% (415). Least parity of women was 8 constituted 0.1 % (1 of study 

participants). 
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Table 4. DISTRIBUTION OF LIVING CHILDREN IN STUDY PARTICIPANT 
 

Living Children Number of women % 

0 22 2.5 

1 73 8.3 

2 416 47.3 

3 309 35.1 

4 45 5.1 

5 13 1.5 

6 1 0.1 

8 1 0.1 

Total 880 100.0 

 
 

Figure 23: Graph depicting distribution of living issue in study participant 
 

 

 

Women in this study has living children range 0-8 children. Women with 2 as 

maximum children constituting 47.3% (416 study participants with 2 children). 

Least women with of number 6, 8 children by 1, 1, each study participant. 
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Table 5. DISTRIBUTION OF PAST HISTORY IN STUDY PARTICIPANT 
 

Past History Number of Women % 

Significant 9 0.9 

Nothing significant 871 99.1 

Total 880 100.0 

 

 
Figure 24: Graph depicting distribution of past medical history in study 

participant. 

 

 

 

This table depicts 98.9 % of women with no past history. Only 11 participants 

had significant past medical history such as known case of Diabetes mellitus, 

Hypertension, Hypothyroidism, Underwent appendectomy etc. 
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CERVIX AND VAGINA HEALTHY IN STUDY PARTICIPANT 
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Table 6. DISTRIBUTION OF CERVIX AND VAGINA HEALTHY IN 

STUDY PARTICIPANT. 

 

Cervix and Vagina 

Healthy 

 

Number of Women 
 

% 
 

VIA POSITIVE 

NO 188 21.3 7 

YES 692 78.6 5 

Total 880 100.0 12 

Figure 25: Graph depicting distribution of cervix and vagina healthy in study 

participant. 

 

 

 

 

 
   

  

  

  

188  
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 21.3  

 
 

 

Table depicting 707 (80.3%) women in our study group has healthy Cervix and 

Vagina. 173 study participant has either cervical erosion, cervical hypertrophy, 

vaginitis, white discharge which constitutes 19.7% of study participant. VIA 

positive was associated with unhealthy cervix and vagina. 
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Table 7. DISTRIBUTION OF CERVICAL EROSION IN STUDY 

PARTICIPANT. 

 

 
 

 

Cervical Erosion 
 

Number of Women 
 

% 
 

VIA POSITIVE 

NO 698 79.3 6 

YES 182 20.7 6 

Total 880 100.0 12 

 

 

 

Figure 26: Graph depicting distribution of cervical erosion in study participants. 
 
 

 
Table depicting 698 (79.3%) women in our study group has healthy Cervix. 182 

study participants has cervical erosion, compromising 20.7% of study 

participants. VIA positive was associated with cervical erosion. 
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Table 8. DISTRIBUTION OF CERVICAL HYPERTROPHY IN STUDY 

PARTICIPANT. 

 

 

 

 

 

 

 

 

 

 

 
Figure 27: Graph depicting distribution of cervical hypertrophy in study 

participants. 

 

 

Table depicting 858 (97.5%) women in our study group has healthy Cervix. 22 

study participant has cervical hypertrophy, compromising 2.5% of study 

participant. VIA positive was associated with cervical hypertrophy. 

Cervical 
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% 

 

VIA POSITIVE 

NO 858 97.5 8 

YES 22 2.5 4 

Total 880 100.0 12 
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Table 9: DISTRIBUTION OF VAGINITIS IN STUDY PARTICIPANT 

 
 

Vaginitis 
 

Number of Women 
 

% 
 

VIA POSITIVE 

NO 838 95.2 12 

YES 42 4.8 0 

Total 880 100.0 12 

 

 
Figure 28: Graph depicting distribution of vaginitis in study participant. 

 
 

 
Table depicting 838 (95.2%) women in our study group has healthy Vagina. 42 

study participant has vaginitis, compromising 4.8% of study participant. VIA 

positive was not associated with vaginitis. 

900 

DISTRIBUTION OF VAGINITIS IN STUDY 
PARTICIPANT 

  838  

800 
 
700 
 
600 
 
500 
 
400 
 
300 
 
200 

95.2 
100 42 4.8 

0 

NO YES 

Number of Women % 

DocuSign Envelope ID: 8CA33B8C-19AE-4AD8-875A-7914ED022277



DocuSign Envelope ID: 8BCBC33B-8E3F-46A2-94EC-EA0A0BDCD2E2 

71 

 

 

STUDY POPULATION WITH WHITE DISCHARGE 
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Table 10. DISTRIBUTION OF WHITE DISCHARGE IN STUDY 

PARTICIPANT 

 

White Discharge Number of Women % VIA POSITIVE 

NO 709 80.6 9 

PRESENT 171 19.5 3 

Total 880 100.0 12 

 

 
Figure 29: Graph depicting distribution of white discharge in study participants. 
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Table depicting 709 (80.6%) women in our study group has no white discharge. 

171 study participants has white discharge on examination, compromising 19.5% 

of study participants. VIA positive was associated with white discharge. 
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Table 11. DISTRIBUTION OF VIA IN STUDY PARTICIPANT 
 

 

 

VIA 
 

Number of Women 
 

% 

NEGATIVE 806 91.6 

POSITIVE 74 8.4 

Total 880 100.0 

 

 

 

Figure 30: Graph depicting distribution of white discharge in study participant. 
 
 

 
In 880 total study participants with positive VIA was 74 study participants 

constituting prevalence of VIA is 8.4%. 806 has negative VIA results in study 

participants constituting 91.6 %. 
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Table 12. DISTRIBUTION OF BIOPSY RESULTS IN STUDY PARTICIPANT 
 

 

 

 

 
 

 

Biopsy Results  (n-880) 
 

Number of 

women 

 

% 

NO BIOPSY TAKEN 806 91.7 

CHRONIC NON SPECIFIC CERVICITIS 24 2.7 

CHRONIC NON SPECIFIC CERVICITIS 

WITH SQUAMOUS METAPLASIA WITH 

NABOTHIAN CYST 

 
14 

 
1.6 

CHRONIC NON SPECIFIC CERVICITIS 

WITH SQUAMOUS METAPLASIA 

13 1.5 

CHRONIC CERVICITIS 5 0.6 

CHRONIC NON SPECIFIC CERVICITIS 

WITH PAPILLARY ENDOCERVICITIS 
1 0.1 

PAPILLARY ENDOCERVICITIS 3 0.4 

PAPILLARY ENDOCERVICITIS WITH 

SQUAMOUS METAPLASIA 
1 0.1 

NO SPECIFIC PATHOLOGY 4 0.5 

NORMAL STUDY 1 0.1 

CHRONIC NON SPECIFIC CERVICITIS 

WITH MILD DYSPLASIA 
4 0.5 

CHRONIC NON SPECIFIC CERVICITIS 

WITH SEVERE DYSPLASIA 
1 0.1 

WELL DIFFERENTIATED SQUAMOUS 

CELL CARCINOMA 
1 0.1 

Total 880 100.0 
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74 cervical biopsy taken (VIA positive), Chronic Non Specific Cervicitis finding 

was highest with 24 women, constituting 2.7% of total study participant, 33.8 % 

of total VIA positivity. 14 study participant biopsy showed Chronic Non-Specific 

Cervicitis with Squamous Metaplasia with Nabothian Cyst (1.6%). 13 study 

participant biopsy showed Chronic Non-Specific Cervicitis With Squamous 

Metaplasia (1.5%). 5 study participant biopsy showed chronic cervicitis (0.6%), 

1 study participant biopsy showed Chronic Non Specific Cervicitis With 

Papillary Endocervicitis, 3 study participant biopsy showed Papillary 

Endocervicitis, 1 study participant biopsy showed Papillary Endocervicitis With 

Squamous Metaplasia. 

 

 
 

4 study participant biopsy showed no specific pathology, 1 study participant 

biopsy showed normal study. 

 

 
 

4 study participant biopsy showed Chronic Non-Specific Cervicitis with MILD 

DYSPLASIA (LSIL), 1 Study Participant Biopsy Showed Chronic Non-Specific 

Cervicitis with Severe DYSPLASIA (HSIL), 1 study participant biopsy showed 

WELL DIFFERENTIATED SQUAMOUS CELL CARCINOMA. 
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Table 13. DISTRIBUTION OF BIOPSY RESULTS AMONG VIA 

POSITIVE IN STUDY PARTICIPANT 

 

Biopsy Results (n-74) Number of 

women 

% 

CHRONIC NON SPECIFIC CERVICITIS 25 33.8 

CHRONIC NON SPECIFIC CERVICITIS 

WITH SQUAMOUS METAPLASIA WITH 

NABOTHIAN CYST 

14 18.9 

CHRONIC NON SPECIFIC CERVICITIS 

WITH SQUAMOUS METAPLASIA 

13 17.6 

CHRONIC CERVICITIS 5 6.8 

CHRONIC NON SPECIFIC CERVICITIS 

WITH PAPILLARY ENDOCERVICITIS 

1 1.4 

PAPILLARY ENDOCERVICITIS 3 4.1 

PAPILLARY ENDOCERVICITIS WITH 

SQUAMOUS METAPLASIA 

1 1.4 

NO SPECIFIC PATHOLOGY 4 5.4 

NORMAL STUDY 1 1.4 

CHRONIC NON SPECIFIC CERVICITIS 

WITH MILD DYSPLASIA 

4 5.4 

CHRONIC NON SPECIFIC CERVICITIS 

WITH SEVERE DYSPLASIA 

1 1.4 

WELL DIFFERENTIATED SQUAMOUS 

CELL CARCINOMA 

1 1.4 

Total 74 100.0 
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Figure 31: Distribution of biopsy results among VIA positive in study 

participant. 

 

 
 

 
46.2 % of biopsy report showed cervicitis of 74 VIA positive women, 37.9% of 

biopsy report showed cervicitis with squamous metaplasia. Total 84.1% of biopsy 

report showed chronic cervicitis of biopsy taken from aceto-white areas (VIA 

positive), 6.8% (4 LSIL, 1 HSIL) of biopsy report showed premalignant changes. 

1.4% of biopsy report showed cervical cancer. 
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“VIA positivity in our study was 8.4% where 880 study participants underwent 

VIA with direct visual inspection. In our study VIA positivity was present in 

82.4% of cervical inflammation. Similar study done by Haripriya Vedantham in 

a Peri-Urban Area in Andhra Pradesh, India in 2010, VIA positivity was recorded 

in 23.6% with cervical inflammation.” (40) 

 

“In our study the VIA positivity was high mainly due to cervical inflammation as 

compared to other studies. From this study it can be predicted, population staying 

in this city mainly has high prevalence of cervical inflammation has participated 

in this study.” 

 
 

“Poor repeatability of VIA performance across large populations would be 

anticipated given the substantial regional variation in the frequency of cervical 

inflammation and the inability to pinpoint the infectious agent responsible.” 

 
 

“The intervention study in Osmanabad, India, examined the effectiveness of 

HPV, cytology, and VIA tests for cervical cancer. However, the final assessment 

found that VIA (or Pap smear) screening was unsuccessful in lowering the 

incidence of advanced cervical cancer and related mortality (41). On the other 
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hand, HPV screening significantly decreased the prevalence of advanced cervical 

malignancies and the related mortality.” (40) 

 

“It is most likely that VIA's (and cytology's) poor performance in the final 

analysis was caused by their poorer sensitivity in detecting women with cervical 

cancer or its precursors, and that the original judgement that VIA and the HPV 

assay had equal sensitivity was inaccurate. This body of research thus verifies the 

subjective VIA test's high degree of diagnostic accuracy variability, which is not 

significantly decreased even when employing standard protocols and training 

programmes.” (40) 

 

“In our study positivity, sensitivity, specificity cannot be predicted. As all VIA 

positive study participant underwent biopsy, which is negative. If we follow 

“screen and triage”, women would have over treated unnecessarily.” 

 
 

“In our study women with age group 30-49 have undergone VIA screening. As 

no abnormal was found. Screening should be done in all married women or 

sexually active women to rule out cervical lesions and treated as earliest possible. 

Women with more than 50 years and menopausal women should be encouraged 

to undergo screening procedure and should be educated regarding same, as most 

women in that age group least vaccinated.” 
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“This study is a cross-sectional study, studied the spectrum and proportion of 

cervical histopathologies in aceto-white areas of the cervix when acetic acid is 

applied to cervix and examined by naked eye.” 

 
 

“Our study included 880 study participants of age group between 30-49 years. 

The mean age of study population was 37.49 ± 6.038. Likewise the study 

conducted in Sankaranarayanan et al, to analyse the efficacy of the visual acetic 

acid test conducted by the doctor and paramedical worker. This constituted the 

major age group of 25-65 years.” 

 

 
 

 

 

 

 

 

 

 

 

Michelle S. Longworth et.al studied pathogenesis of 
 

HPV infection and association into cervical cancer, basal cells that are infected 
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with virus can endure for several decades or until the immune system gets rid of 

the virus. (14) As HPV virus is associated with 99% of cervical cancer.” (46) 

 

“Most of the women in our study fell under para 2 and 3, which are common in 

developing nations like India. They are often sterilised permanently as a form of 

contraceptive method.” 

 

 

 
 

 

 

the greatest limitations 
 

of HPV testing were the need for expensive laboratory infrastructure and the 4-7 

h time to process the test. Available HPV tests are ability to use methods for 

signal amplification to determine the presence of viral indicators, such as the 

Digene Hybrid Capture® II test or nucleic acid amplification using the 

polymerase chain reaction.” (42) 
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“The accuracy of VIA results may be impacted by the presence of cervicitis. This 

finding may be especially significant in low-resource countries where cervical 

cancer screenings are more frequently conducted using visual inspection 

techniques. The incidence of cervical pre malignancy and malignancy lesions was 

6.7% and 1.37% in the population being studied with VIA respectively in our 

study. These findings have substantial consequences for the effective provision 

of services in cervical screening tests in settings with limited resources.” 

 
 
 

“Darwish et al. In this study unaided naked eye examination of cervical cancer 

was compared with colposcopy and cytology. No VIA was used. UNEE 

(Unaided naked eye examination) Sensitivity was 80%, Specificity 91.16.” (34) 
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ACCURACY OF VISUAL INSPECTION WITH ACETIC ACID 
 

IN DETECTING CIN 2—3 LESIONS AND INVASIVE CANCER IN 

SELECTED CROSS-SECTIONAL STUDIES. 

 
 

 
 
 

 

 

Carol et al, 2008, 

500 
18 to 75 

82% 
USA (1) 

Surendra S. Shastri 30–65 
86.7 88.4 

et al, 2004, India (35) 
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CONCLUSION 
 
 

The accuracy of VIA results may be impacted by the presence of cervicitis. 

This finding may be especially significant in low-resource countries where 

cervical cancer screenings are more frequently conducted using visual 

inspection techniques. The incidence of cervical pre malignancy and 

malignancy lesions was 0.6% and 0.1% respectively in the population being 

studied with VIA. These findings have substantial consequences for the 

effective provision of services in cervical screening tests in settings with 

limited resources. 
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SUMMARY 
 

The study entitled “INFERENCE OF VISUAL INSPECTION WITH ACETIC 

 

ACID ON CERVIX: A CROSS SECTIONAL STUDY” was conducted in the 

department of Obstetrics and Gynaecology, BLDE (DU) Shri B M Patil Medical 

College, Hospital and Research Centre, Vijaypura during the period 2021- 2022. 

The AIM of study is to find cervical histopathologies in aceto-white areas as a 

result of VIA test of the cervix when acetic acid applied. 

 

 
 

The study included 880 women, age of 30-49 years, selected from screening 

programs conducted by Obstetrics and Gynaecology department after taking 

consent and detail history 880 women underwent per vaginal examination and 

visual inspection with acetic acid was done. VIA positive women underwent 

biopsy under aseptic condition. 

 
 
 

Results was incidence of VIA positive was 8.4%, in that incidence of chronic 

cervicitis was 7 % respectively. Incidence of premalignant lesion was 0.6%. 

Incidence of cervical carcinoma was 0.1%. The factors associated with a positive 

VIA was cervicitis. 
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INFORMED CONSENT FOR PARTICIPATION IN DISSERTATION / 

RESEARCH 

 
 

I, the undersigned, , D/O W/O , aged 
 

        years, ordinarily resident of do hereby state/declare that Dr 

VAISHNAVI MALJI of Shri. B. M. Patil Medical College Hospital and Research 

Centre has examined me thoroughlyon  at     

(place) and it has been explained to me in my ownlanguage that I am suffering 

from disease (condition) and thisdisease/condition mimic 

following diseases. Further Dr VAISHNAVI MALJI informed methat he/she is 

conducting dissertation/research titled “Inference of visual inspection with acetic 

acid on cervix: A CROSS SECTIONAL STUDY” under the guidance of 

Dr.SHAILAJA R BIDRI and co-guide DR.SUREKHA.B.HIPPARGI requesting 

my participation in the study. Apart from routine treatment procedure, the pre- 

operative, operative, post-operative and follow-up observations will be utilized 

for the study as reference data. Doctor has also informed me that during conduct 

of this procedure like adverse results may be encountered. Among the above 

complications most of them are treatable but are not anticipated hence there is 

chance of aggravation of my condition and in rare circumstances it may prove 

fatal in spite of anticipated diagnosis and best treatment made available. Further 

Doctor has informed me that my participation in this study would help in 

evaluation of the results of the study which is useful reference to treatment of 
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other similar cases in near future, and also I may be benefited in getting relieved 

of suffering or cure of the disease I am suffering. 

The Doctor has also informed me that information given by me, observations 

made. Photographs video graphs taken upon me by the investigator will be kept 

secret and not assessed by the person other than me or my legal hirer except for 

academic purposes. 

The Doctor did inform me that though my participation is purely voluntary, based 

on information given by me, I can ask any clarification during the course of 

treatment / study related to diagnosis, procedure of treatment, result of treatment 

or prognosis. At the same time I have been informed that I can withdraw from my 

participation in this study at any time if I want or the investigator can terminate 

me from the study at any time from the study but not the procedure of treatment 

and follow-up unless I request to be discharged. 

After understanding the nature of dissertation or research, diagnosis made, mode 

of treatment, I the undersigned Smt under my 

full conscious state of mind agree to participate in the said research/dissertation. 

Signature of patient: 

Signature of doctor: 

Date: 

Place 
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PROFORMA 
 

“INFERENCE OF VISUAL INSPECTION WITH ACETIC ACID ON 

 

CERVIX: A  

CROSS SECTIONAL STUDY” 

STUDY NO: 

NAME: 

 

AGE: 

 

 

MARITAL HISTORY: 

 

 

MARRIED 

LIFE 
 

: 

 

 

 
IN PATIENT NUMBER (I.P No.): 

 

 
 

OUT PATIENT NUMBER (O.P No.): 

 

 

 
DATE OF ADMISSION: 

 

 

 
ADDRESS AND PHONE NUMBER: 

 

L.M.P (LAST MENSTRUAL PERIOD): 

MENSTRUAL HISTORY: 
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OBSTETRIC HISTORY: 

 

 

 

PAST HISTORY: 

 
PERSONAL HISTORY: 

 
GENERAL PHYSICAL EXAMINATION: 

 

 

 

PALLOR: TEMPERATURE: PULSE: BLOOD PRESSURE: 

CARDIOVASCULAR SYSTEM /RESPIRATORY SYSTEM : 

 

 
PER ABDOMEN: 

 
PER SPECULUM EXAMINATION : 

 

 

 

VIA : 

 

 

 

 

 

 

 

 
BIOPSY REPORT: 
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