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Abstract 

Cervical cancer is the second most common cancer 

among worldwide affected by women. Indian council 

of medical research estimated one lakh new cases are 

affected with cervical cancer in the year of 2016. 

ICMR expected 30 percent of tobacco users are 

affected by cervical cancer. It is caused by the virus 

is called Human Papilloma Virus (HPV). The 

conventional method of diagnosing the cervical 

cancer is Pap smear test. Pap test is used to reduce 

the incidence and mortality rate of cervical cancer. 

We need to concentrate in objective, specific and 

cost-effective screening of cervical cancer for getting 

better results. Cervical cancer is usually affected in 

the age group 35-55 years of women. The aim of 

study is to establish the accurate and quick 

diagnostic methods and the methods are used to 

differentiate the benign and malignant tissues. 

Colposcopy is used to examine the parts of vagina, 

vulva and the cervix and it is easily identifying the 

abnormal cells. Manual techniques are leads to 

produce high false-positive rate due to human error 

and it suffers from accurate results and time 

consuming. Automated techniques are achieved 

accurate results based on cytology data and 

electromagnetic spectra data. 

 

Keywords:  Cervical cancer, Pap smear, Human 

Papilloma Virus(HPV), Colposcopy. 

 

1. Introduction 
Cervix is the lower and narrow part of the 

uterus(womb). It is in abdomen, between the bladder 

and rectum. Its length is 2-3cm and its shape is 

cylinder
2-3

. The lower part of the cervix is ectocervix.  

A cervical canal connects the body of the 

uterus(Fig.1). Cervical canal lining with mucosa 

called endocervix and covering the ectocervix with 

mucosa called exocervix. The shape of the 

ectocervix is convex and elliptical shapes and its 

long is 3cm and wide is 2.5cm. The endocervical  

 

mucosa lined with a single layer of columnar cells 

and the ectocervical covered with squamous epithelia 

and the junction between these two types of 

epithelial is called squamocolumnar junction. 

 

 
 

  Fig.1 Image of Uterus and Cervix 
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Cancer begins with the surface of the cervix, the 

healthy cells are growing out of control and forming 

a mass called a tumor. There are two types of 

tumors, benign and malignant. The benign tumor has 

not spread, and the malignant tumor has spread to 

other parts of the body. The outer lining cells of the 

cervix(squamous cells) affected by cancer called 

squamous cell carcinoma which arises from 80% to 

90%. The inner lining cells of the cervix(glandular 

cells) affected by cancer called adenocarcinoma 

which arises from 10% to 20%. Abnormal changes 

of the cells in the cervix called dysplasia which 

indicates precancerous cervical cells. Pap test is used 

to identifying the dysplasia is referred to as a 

Squamous Intraepithelial Lesion(SIL)
4-5

. 

 Human Papilloma Virus(HPV) is the 

sexually transmitted disease and it is transmitted 

through skin-to-skin contact. HPV affected the 

human and it caused by various health problems such 

as genital warts and cancer (Fig.2). Cervical cancer 

associated with two types of HPV, such as HPV16 

and HPV18 which affected by around 70% cases. 

Nearly, there are 170 types of HPV’s are 

differentiated and more than 40 types of HPV’s are 

transmitted through sexual contact. Some HPV types 

are 16,18,31,33,35,39,45,51,52,56,58,59 and 68 are 

associated with carcinogenic. HPV infection 

indicates differences and immature of squamous 

epithelium and disrupted of E6/E7 oncoproteins and 

normal growth are affected by these types of HPV
6-7

. 

These infections are involved the basement 

membrane becomes invasive cancer and affected 

with the surrounding of tissues and organs. These 

infections are spread throughout the lymph nodes 

and distant organs. 

 
Fig.2 Human Papilloma Virus 

 Cervical Intraepithelial Neoplasia (CIN) 

occurs on the cervix at the place of Squamous 

Intraepithelial Lesion(SIL). Pap test hasused to 

identify the CIN which classify the changes of 

precancerous in the cervix and the final decision are 

taken by histopathology examination. After test, CIN 

has categorized into thickness of the epithelium and 

it concerned with immature, differentiated cells with 

nuclear abnormalities. The proportion of the 

thickness of epithelium is used to grade the CIN 

degrees. CIN is categorized into three grades, 

CIN1,CIN2,CIN3. The grade CIN1 is affected by 

minimum abnormalities are present in the nucleus 

and few miotic figures are seen. CIN1 represents 

mild dysplasia, and it is confined by 1/3 of the 

epithelium. CIN2 represents moderate dysplasia, mix 

of low and high-grade lesions, and it is confined by 

2/3 of the epithelium. CIN2 is characterized by 

nuclear abnormalities and miotic figures are seen 

throughout the epithelium. CIN3 represents severe 

dysplasia and it is confined by 2/3 of the epithelium. 

In CIN3, many abnormalities of nucleus are present 

throughout the epithelium and several abnormal 

forms of miotic figures are present in the 

epithelium
8-9.

 

 Staging of cancer is used to identifying 

where the cancer has located or where it has starts 

and spread and whether it has affected by other parts 

of the body. There are four stages, such as stage I, II, 

III and IV. In stage I, cancer has found in the uterus 

and the cancer has affected in the lining of the cervix 

and it has not spread to other parts of the body. In 

this stage, there are several stages are used to 

identify the cancer, such as stage IA,IA1,IA2 and 

IB,IB1,IB2 are diagnosed by microscopy and these 

stages of cancer has affected with smaller length
10-11

. 

It has not involved in lymph nodes and has not 

spread to distant organs. In stage II, cancer spread to 

nearby areas are surrounding by cervix. But it has 

not spread to other organs (Fig.3). In this stage, the 

other stages are involved in this process, such as 

stage IIA, IIA1, IIA2 and IIB are not involved to 

lymph nodes and other parts of the body. In stage III, 

cancer has affected the part of vagina and the cancer 

has spread to pelvic wall and it causes kidney 

swelling and kidney failure. The other stages are IIIA 

and IIIB are not involved to lymph nodes and other 

organs. In stage IV has involved two stages, such as 

IVA and IVB. In stage IVA, cancer has spread to 

bladder and rectum and may or may not have spread 

to other organs. In stage IVB, cancer has spread to 

other parts of the body. 

  
  Fig.3 Stages of cancer 
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 In the early stage, the symptoms are vaginal 

discharge, irregular bleeding, postcoital spotting, 

postmenopausal spotting, etc. In the advanced stage, 

urinary frequency, backache, lower abdominal pain, 

severe back pain, weight loss, renal failure, swelling 

of the lower limbs, and breathlessness
12-13

.Risk factor 

means a person increases the chances of developing 

cancer. The factors are Human Papilloma Virus 

(HPV) infection, immune system deficiency, herpes, 

smoking, ethnicity, oral contraceptives, exposure to 

diethylstilbestrol (DES)
14-15

. 

 

2. Materials and methods 
 Early detection can prevent the cervical 

cancer and the cancer screening is achieved in the 

age group of women is around 30-40 years. The 

treatment is based on screening test and it can reduce 

the time lag for receive treatment. Screening is used 

to identify the disease itself or a precursor of the 

disease. To diagnose the stage of cancer, first we 

learn if cancer has spread to other parts of the body. 

Several tests are useful for diagnosing the cancer and 

staging the grade of the cancer
16

.  

 

2.1. Pelvic Examination: 

 To examine the abnormal changes are 

present in the parts of uterus, vagina, ovaries, cervix, 

bladder and rectum.  

 

2.2. Cytology (Pap Test): 
 Pap test is used to taking a sample of cells 

from the cervix at the place of transformation zone. 

After taking the samples, the cells are placed in the 

slide or transport medium and sent to the laboratory 

for examining the cells under the microscope
18-19

. 

Cytology requires the speculum and light source for 

visualizing the surface of the cervix. The samples are 

taken from the cervix using with spatula or brush and 

transfer the samples in a container with some 

preservative solution and sent to the laboratory for 

further examination. Pap test is referred to Thin prep 

test, the samples are removed from the mucus and 

blood and the samples are transfer a thin layer of 

cells into the slide and the test can be done by 

histopathology examination (Fig.4). Computers are 

used to scan the abnormal cells are present in the 

sample are called Auto pap or Focal Point method. 

 

 
Fig.4 Pap Smear Images 

2.3. HPV Testing:  

 This test is based on detection of DNA from 

high-risk HPV types in the samples. If the infection 

is persistent means the high-risk HPV type is 

detected. This test is used to reduce the risk of future 

cervical cancer and does not require the examination 

of pelvic and cervix.  For collecting the sample of 

cells, inserting a small brush or any other device into 

the vagina and scrape the tissues from the cervix and 

place it in the container with preservative solution 

and it has sent to the laboratory for speculum 

examination. 

 

2.4. Visual Screening Methods: 
 Visual inspection with acetic acid (VIA) is 

used to detecting the abnormal changes of the cells. 

VIA is used with speculum and applying dilute (3-

5%) acetic acid in the surface of the cervix
9
. After 

diluting, it can easily inspect the cervix and easily 

visible the squamocolumnar junction. VIA requires 

speculum, light source and acetic acid(3-5%). It is 

used to identify the squamocolumnar junction and 

inspect the cervix has affected with precancer or 

cancer. After applying the acetic acid in the surface 

of the cervix with a cotton swab. After one minute, 

the infected areas are become faintly white due to the 

changes of cells(metaplasia). After one minute, the 

acetowhite changes are not present in the cervix 

which is associated precancer or cancer. If these 

changes are noted which is considered as a positive 

result and there are no changes are noted, it become a 

negative report. VIA testing is used to detect the 

early stage of cancer or advanced level of cancer. 

 

2.5. Colposcopy: 
 It is used to examine the epithelial layers 

and surrounding blood vessels which provides the 

visualization of the parts, such as cervix, vulva and 

vagina. Colposcope is an instrument with strong light 

is used to magnifies the cells are present in the 

cervix. 

 

2.6. Biopsy: 

 It is used to determine the degree of 

abnormalities of the cell changes. This method is 

used to classify the cells are normal or as invasive 

cancer and it is classified the precancerous lesions as 

low-grade(CIN1) or high-grade (CIN2 and CIN3). 

The degree of CIN is based on the thickness of the 

epithelium and the abnormal changes are present in 

the basement membrane. CIN1 has affected with 

mild abnormality and low-risk HPV type and so 

CIN1 is not treated to cancer. CIN2+ are high-risk 

HPV type which is affected moderate or severe 

cancer and it is referred to treated
20-21

. 
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2.7. Endocervical curettage: 

 ECC is a procedure, to scrape the surface 

cells from the cervical canal using with spatula or an 

instrument and the tissue is placed in the container 

with preservative solution and the samples are sent to 

the laboratory for further examination. ECC is used 

with small, spoon-shaped instrument to scrape the 

tissue from the cervix. 

 

2.8. X-ray:  
 It is used to view the structure of pictures to 

from inside the body used with some radiations. 

 

2.9. Computed tomography: 
 It visualizes the picture in 3-dimensional 

view and it shows the abnormalities of cells are 

present in the cervix. This method is used with a 

special dye for providing better images and to 

measuring the size of tumors.  

2.10. Magnetic Resonance Imaging  

(MRI): 
 It produces the size of the tumors and it 

provides the details of the image of the cervix. The 

special dye is used to give the better images and the 

dye is given to the patients before the scanning 

process
22-23

. 

 

2.11. Positron Emission Tomography 

(PET) or PET-CT scan: 
 This method is used to combined with CT 

scan called PET-CT scan. PET scan is used to 

picturize the organs and tissues of the body. The 

small amount of radioactive sugar is injected into the 

body because of the affected cancer cells are absorb 

more energy to collecting the samples. This sugar 

substance is used to produce the images of affected 

areas are present from inside of the body
24-25

. 

 

2.12. Cystoscopy: 

 It is a procedure used to view the images of 

bladder and urethra. Cystoscopy used with thin, 

lighted tube for viewing the parts of the body. An 

instrument is used for imaging process called 

cystoscope
26-27

. This method is used to determine the 

cancer cells whether the cancer has spread to the 

bladder or other parts of the body.  

 

2.13. Proctoscopy: 

 

 This procedure is used to view the images 

of colon and rectum. An instrument used with thin, 

lighted and flexible tube is inserted into the rectum 

called sigmoidoscope
28

. This method is used to 

determine and view the cancerous cell which has 

spread to the rectum, colon, and distant organs. 

2.14. Laparoscopy: 

 It is a procedure is used to view the 

abdominal images. An instrument used with thin, 

lighted and flexible tube is inserted through an 

incision in the body called laparoscope. 

 

3.Results and Discussion: 
If the screening test revealed as a high-

grade lesion, the patient referred for Loop 

Electrosurgical Excision Procedure (LEEP) or Cold 

Knife Conization (CKC).  After the examination, the 

cervix is identified as a pre-cancer, the treatment 

methods may be ablative (destroying the abnormal 

tissues) or excision (removing the abnormal tissues). 

The treatment methods are Cryotherapy, Loop 

Electrosurgical Excision Procedure(LEEP) and Cold 

Knife Conization(CKC)
29-30

. 

 

3.1.Cryotherapy: 
It eliminates the abnormal cells are affected 

on the cervix by freezing. To applying a high cooled 

metal disc (cryoprobe) to the cervix and freezing the 

area affected by the cancer. The cryoprobe is 

compressed with carbon dioxide (co2) or nitrous 

oxide (no2) gas is accomplished in the tank. 

 

3.2.Loop Electrosurgical Excision 

Procedure(LEEP): 
This method is used to remove the abnormal 

areas from the cervix using a loop with thin wire 

powered by an electrosurgical unit. The loop is used 

to cut and coagulate the area using with ball 

electrode. LEEP is used to remove the affected 

lesions and the tissues are sent to the histopathology 

examination. 

 

3.3 Cold Knife Conization(CKC): 
This method is used to remove the cone-

shaped area from the cervix, including inner and 

outer portions of the cervix. The abnormal tissues are 

completely removed and sent to the pathology 

examination. The procedure tasks around one hour 

and it is performed under anesthesia. 

 

 

4. Conclusion: 

 Cervical cancer is diagnosed by pap smear, 

liquid-based cytology, colposcopy and other various 

tests which does not give accurate results of 

detecting normal and abnormal cells in the region of 

the cervix. The manual screening process suffers 

from high false-positive rate and low false-negative 

rate due to human error and it is very cost effective 

for diagnosing by experts. The computer-aided 

techniques are performed to produce better results of 
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detecting and classifying the cancerous cells. In 

future, various techniques will be used detecting, 

extracting and classifying the cancerous cells are 

present in the region of the cervix.  
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