
1 

 

 

 

 

AIM OF THE STUDY 
 

Aim of the study is to present the principal and the advantage of using the 

Liquid Based Cytology method by Gynoprep method, as an alternative to 

conventional Babes-Papanicolaou test, by reducing the false negative results 

frequency due to the poor quality of the smears and the epithelial cell screening 

by the blood elements, mucus or inflammatory exudates. 
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INTRODUCTION 

The objective of cervical cancer screening points to decrease worldwide 

cervical cancer incidence and mortality via detecting and treating precancerous 

lesions. It is because of cervical cancer role as one of the three most common 

malignant tumours in terms of incidence and mortality in women. 

 (1) Cervical cytopathology has been in use for more than half century, and has 

proven itself to be the main defence weapon against this trouble. 

 (2) Although organized and high-level opportunistic, frequently repeated 

cytology screening has rendered a large reduction in the cervical cancer burden in 

developed countries, incidence rates in developed countries continue to be 

unabated for want of effective screening programs. 

However, to protect effectively the population from cervical cancer, two 

key elements must be in place- the maximum number of adult women must be 

reached with the screening test, and the quality and effectiveness of test itself 

must be unquestionable. 

Since the introduction of cervical cytology screening by Dr. Papanicolaou 

in 1943, much has been written about the sensitivity of the PAP smear as a 

method of detecting cervical lesions, with reported estimates of false-negative 

rates ranging from 6-50% 11, 14, 60, 74. 
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However, the prelevation errors appear under the following circumstances: 9 

–  the lesion was not touched or the removed material comes just from one area 

    and it is therefore unrepresentative. 

–  the prelevated product is very abundant thus causing some thickened displayed 

    smears, with cell overlaps making the morphologic details impossible to be 

    decelated. 

–  cell transfer from the removing device to the glass slide is incomplete. 

Processing errors are due to a defective fixation of the smears, overstaining and 

lack of removed material standardization9. 

Reading and interpreting errors as a consequence of the defective interpretation 

of the abnormal cells because of the: 9 

– morphological changes. 

– defective processing. 

– the reduced number of abnormal cells on the smears (less than 50–100). 

– presence of the small atypical “interpolate” cells between the overlapped  

   layers of normal cells. 

Another factor, such as the presence of blood or polymorphonuclears 

covering cells and the weak staining quality might also compromise the 

screening and the interpretation of the slides. 
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Therefore, due to the aspects represented by the inadequate removing of the 

pieces and the suboptimal achievement of the conventional Pap smears, liquid 

based cytology methods have appeared to get smears in monostratum. 

Two liquid based cervical cytology methods; ThinPrep (Cytyc Corporation, 

Boxborough, MA) and AutoCytePREP (TriPath Imaging, Burlington, NC) were 

approved by U.S. Food and Drug Administration so far. Numerous recently 

published split-sample studies have compared CP to Thin Prep 34, 39, 49, 72, 75  as well 

as to AutoCytePREP  7, 23, 28 , generally indicating increased detection of SIL with 

the liquid based methods. These liquid based technologies are not routinely 

available in India. In the present study we used other modified liquid based 

cytology method, GYNOPREP ( THARMAC GmbH)) method which would not 

need such expensive equipment’s. 



5 

 

ANATOMY OF THE CERVIX. 21, 30, 31, 67 

The cervix is the narrow inferior segment of the uterus which projects into 

the vaginal vault. 

It is a fibromuscular organ lined by mucous membrane and measures 3 cm 

in length and 2.5cm in diameter. In the adult, it is angled downwards and 

backwards. In the nulliparous female it is barrel shaped but it changes shape in 

pregnancy and in menopause. 

About half the length of the cervix (the portio vaginalis) extends into the 

vagina. The cervix is traversed by the endocervical canal which is continuous 

with the body of the  uterus at the isthmus above and opens into the vaginal 

cavity at the cervical os. 

The shape of the external os varies. In the nulliparous woman it is small 

and circular. After pregnancy it is slit like. After the menopause it may narrow 

almost to a pin point. 
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The nulliparous cervix  

 note : small round os 
The multiparous cervix 

The cervix after 

menopause  

note : narrow os 

Figure 1 

Main anatomical regions of the cervix. 21, 30, 67 

The Endocervix extends from the isthmus (internal os) to the ectocervix and 

contains the endocervical canal. It is lined by mucous secreting columnar 

epithelium which is thrown into folds and projects into the underlying stroma 

forming complex glands or crypts. 

The Ectocervix  extends from the squamo columnar junction to the vaginal 

fornices and is covered by non keratinising stratified squamous epithelium which 

is hormone sensitive. 

The Squamocolumnar Junction (SCJ) is located at the point where the 

columnar epithelium and the squamous epithelium meet. Its location varies 

http://www.eurocytology.eu/static/eurocytology/eng/cervical/mod1img1a.html
http://www.eurocytology.eu/static/eurocytology/eng/cervical/mod1img1b.html
http://www.eurocytology.eu/static/eurocytology/eng/cervical/mod1img1c.html
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throughout life as a result of metaplastic changes in the columnar epithelium of 

the cervix.  

Before puberty the SCJ is usually located at the external os, in the parous 

women it may be on the ectocervix, after the menopause the SCJ is usually 

within the endocervical canal.  

The Transformation zone (TZ) This zone incorporates the area of metaplastic 

change in the cervix. It is important in view of the fact that the cells of the 

transformation zone are extremely susceptible to carcinogens and most cancers 

arise in the TZ. 

   
Original squamocolumnar 

junction at external os in 

prepubertal cervix 

Adolescence produces 

eversion of endocervical 

epithelium and exposure to 

the vaginal \ environment-  

relocation of SCJ  

Squamocolumnar junction 

within endocervical canal 

after the menopause 

Figure 2 

javascript:centeredWin();
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HISTOLOGY OF CERVIX. 21, 31 

The cervix is divided into two portions. The lower portion extends into 

vagina and its surface can be visualized using the colposcope. This region of the 

cervix is known as VAGINAL CERVIX OR PORTIO. The upper cervix extends 

from the upper border of vaginal fornix to the uterine isthmus and is known as 

the SUPRAVAGINAL CERVIX. 

The majority of the cervix portio is covered by stratified squamous 

epithelium. As maturation evolves, the squamous cells enlarge and increase their 

overall volume and the amount of nuclear material decrease. 

Cervical squamous cells have been arbitrarily divided into four distinct 

layers. The basal or germinal cell layer is composed of a single layer of small 

cuboidal cells that contain large, darkly staining nuclei. The nuclei are round to 

oval in shape. Mitotic figures are occasionally seen. 

The parabasal or prickle-cell layer is composed of irregular polyhedral cells 

with large, dark overt nuclei. Nucleoli can be seen in these cells. On electron 

microscopy tonofilaments are present indicating squamous differentiation. The 

intermediate or navicular cells are flattened cells with glycogen rich clear 

cytoplasm. The nuclei are small, dark and round. 
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The superficial layer stratum corneum is composed of flat elongated cells 

with small pyknotic nuclei. Collagen is present in more superficial layers. The 

only two layers that can be readily identified are usually the basal and superficial 

cells. 

The surface extending from the internal cervical Os to the squamous 

margin is lined by a single layer cervical stroma to a depth of approximately 5-

8mm. Although this represents crypt formation because these are no ductal and 

acinar structures, by convention the cells have been called endocervical glands 

owing to their rounded shape on cross section. The area where stratified 

squamous and columnar cells meet is known as squamo-columnar junction. 

The anatomic position of this junction varies among different patients and 

during different phases of life in the same patient.  

Prior to puberty the ectocervix is covered with squamous epithelium, the 

endocervical canal is lined by a single layer of columnar epithelium. This 

squamo-columnar junction lies at the external cervical Os. 

During the child bearing years, the “original” squamo-columnar junction 

shifts to the ectocervix owing to eversion, or protrusion of the cervical lips. This 

process occurs as a consequence of hormonal factors that influence cervix during 
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fetal life, puberty and particularly pregnancy. Eversion of the anterior cervix is 

more extensive and occurs twice as often as eversion of posterior tip. This occurs 

during pregnancy or while taking oral contraceptive pills. 

After menopause or whenever estrogen level falls the cervix shrinks and 

the squamocolumnar junction is drawn into the endocervical canal. 

Metaplasia  

Defined as transformation from one mature cell type to an another mature 

type. The exposed glandular epithelium is gradually replaced by squamous 

epithelium - metaplasia. It begins at the edge of the original squamous epithelium 

and gradually extends towards the new external cervical Os. This may take many 

years to complete. It is when the process of metaplasia is disturbed that dysplasia 

or cervical intraepithelial neoplasia develop. 15, 30, 44 

Factors that induce squamous metaplasia in the cervix are still poorly understood, 

but they may include - 

- Environmental conditions. 

- Mechanical   irritation. 

- Chronic inflammation. 
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- pH changes. 

- Changes in sex steroid hormone balance. 

Metaplasia probably begins with the movement of the original 

squamocolumnar junction onto the portio, usually as result of estrogen 

production. 

The exposure of the delicate columnar cells to an acidic bacteria-laden 

vaginal environment leads to the process of inflammation and replacement with 

stratified squamous cells. 

Transformation Zone. 15, 30, 44, 67 

This term is applied to that part of the surface epithelium of cervix which 

was originally columnar epithelium which has been transformed into squamous 

epithelium. Cervical intraepithelial neoplasia originates in the TZ. The 

mechanism of squamous metaplasia has been variously described as continued 

epithelisation with new epithelium proliferation of subcolumnar nests of 

squamous basal cells or development from undifferentiated embryonic rests 

within the superficial cervix stroma. Presently it is felt that the process begins in 

subcolumnar reserve cells. 
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The naked eye observes the process of metaplasia as the replacement of 

deep red columnar epithelium. Colposcopically, there is a stage wise progression 

from the grape like configuration of columnar epithelium to the smooth   surface 

of definite squamous epithelium. The 1st recognized state is pallor of the grape 

like epithelium. 

From the SCJ, the squamous epithelium forms tongue shaped structure 

directed towards the ext. Os. These structures are often long and narrow, 

sometimes ramified and overhang the glandular opening- these are nothing but 

villi that become opaque at their tips and fuse to produce finger like processes. 

When two of these structures flow together, they become bound and form a 

“window”, through which the papillae of cylindrical mucosa remains visible. 

Little by little, the large window narrows and there only persists a round opening 

which allows passage of the mucous secreted by the gland. 

If there is no outlet to the surface for the mucous, retention cysts develop-

“NABOTHIAN CYSTS”. The squamous epithelium instead of remaining on the 

surface may penetrate into the duct of glands, sometimes deeply. 
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Pathological changes in cervix 

 

The concept of cervical intraepithelial neoplasia was introduced in 1968 by 

Richart, when he indicated that of all dysplasias have the potential for 

progression. 

CIN (Cervical intraepithelial neoplasia): Refers to the histopathological 

description in which a part of the full thickness of the stratified squamous 

epithelium is replaced by cells showing varying degree of dysplasia, however the 

basement membrane is intact. 15, 28, 29, 45 
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Dysplasia: Represents a change in which there is an attenuation of cell 

morphology and disorderly arrangement of the cells of the stratified squamous 

epithelium. The cells vary in size, shape and polarity.  There is an alteration in 

the nuclear cytoplasmic ratio, the cells reveal large, irregular hyperchromatic 

nuclei with marginal condensation of chromatin material and mitotic figures. 

Abnormal mitotic activity characterized by increased mitosis at any level of the 

epithelium instead of being confined to the parabasal layers as in normal 

epithelium. 15, 28, 29 

Dysplasias are graded as: 

Mild Dysplasia (CIN-1)-The undifferentiated cells are confined to the lower 1/3 

of the epithelium. The cells are more differentiated towards the surface.  Mild 

dysplasia is due to infection and sexual activity. It is seen with inflammatory 

conditions like trichomoniasis  and  reversible following treatment. 15, 28, 29 

Moderate Dysplasia (CIN-II): Undifferentiated cells occupy the lower 50-75% 

of the epithelial thickness. 15, 28, 29 

Severe Dysplasia and Carcinoma insitu: In this grade of dysplasia, the entire 

thickness is replaced by abnormal cells. There is no cornification and 

stratification. The basement membrane however is intact and there is no stromal 
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infiltration. It is probable that 10-30% of severe dysplasia ultimately progresses 

to cancer in about 5-10yrs time15, 28, 29. The Indian council of Medical Research 

(ICMR) reports an incidence of dysplasia 15:1000 women cytologically 

screened. The incidence of severe dysplasia is reported to be about 5:1000. 

According to Ahuja from Hyderabad, the risk of dysplasia progressing to frank 

invasive carcinoma was 5% in mild and 9.6% in severe dysplasia.  27 

Table 1. Histological and cytological abnormalities. 

  (Nomenclature and scoring systems). 6, 15, 28, 71 

 

Histology Cytology 

Dysplasia CIN Bethesda 

Normal                            Normal   Within normal limits                                             

Benign atypia                  Inflammatory atypia   Benign cellular changes                    

Atypical cells                  Squamous atypia  ASCUS                                              

Mild Dysplasia               CIN I Low-grade SIL                                  

Moderate 

Dysplasia        
CIN II High-grade SIL                                

Severe Dysplasia           CIN III High-grade SIL                                 

Carcinoma in situ           CIN III High-grade SIL                                 

(Microinvasive)             

Cancer                            

(Microinvasive) 

cancer   

(Microinvasive) 

Cancer                            

 

SIL :  squamous intra-epithelial lesion. 
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CARCINOMA CERVIX 
 

The natural history of cervical cancer is favourable for effective screening. 

It has been proved beyond doubt that invasive cervical cancer is the end result of 

a process of carcinogenesis which starts at its earliest stage with inflammatory 

reactions. When carcinogen attacks a group of cells, they react by a process of 

inflammatory change. If the carcinogen keeps acting on the cells they undergo a 

series of changes of mild, moderate and severe dysplasia than on to carcinoma in 

situ and finally to invasive cancer. 1, 28, 29, 30, 65 

Normal cells 

 

Inflammation 

 

Mild Dysplasia 

 

Moderate Dysplasia 

 

Severe Dysplasia 

 

Carcinoma-in situ 

 

Invasive cancer 
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Two groups of carcinoma of the cervix are identified- the carcinoma arising 

from the squamous epithelium covering the vaginal portion of the cervix and the 

one from the mucous membrane of the cervical canal referred to as 

“ENDOCERVICAL CARCINOMA”. 1, 28, 29, 30, 65 

Endocervical carcinoma is less common than carcinoma of the vaginal 

portion in a ratio of 1:5. This preponderance of squamous carcinoma is explained 

by the tendency of endocervical epithelium to undergo squamous metaplasia. 73  

Among women aged more than 25 years, CIN III is found in 0.2-0.4%. 

This is considerably higher incidence than might be expected if all such lesions 

progressed to invasive carcinoma. The discrepancy is explained by the fact that it 

becomes invasive in not more than 20-30% of cases. It takes 1-17 years for an in 

situ lesion to become invasive, with an average of 10 years. So the mean age at 

which carcinoma in situ is found is 35years. Recently, in many developed 

countries there is a second peak of invasive carcinoma between 30 and 40 years 

apart, from the mess peak of invasive carcinoma at 45-55yrs 65. 
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Etiology of Cervical Cancer. 

Age: Invasive carcinoma of cervix has two peaks one at about 35yrs and another 

at about 50-55yrs following which there is a reduced incidence. Cervical 

intraepithelical neoplasia occurs at a much lower age, 1/3 of cases being found in 

women less than 30 yrs of age. 65, 66 

Race: Women of certain races, notably orthodox Jewesses and Muslims are 

almost immune to cervical carcinoma. This was once thought to be explained by 

the fact that their husbands are subjected to ritual circumcision in childhood, to 

the observance of a high moral code, to the strict avoidance of coitus during and 

after menstruation when the cervical epithelium might be more vulnerable. 61, 65, 66,  

Social and Economic factors: The possible operating factors are –low standards 

of cleanliness, coitus or marriage at an early age, frequency of sexual intercourse 

and promiscuity of both partners. 61, 65, 66 

Coitus: The earlier the age of 1st intercourse, the more the partners and the more 

promiscuous the partners, the greater the risk. To account for the relationship of 

cervical cancer to sexual activity, it was once postulated that smegma lying 

beneath the prepuce of male phallus is carcinogenic and this concept was linked 

with the possible protection offered by circumcision and increased danger due to 

poor hygiene. Another explanation is spermatozoa are themselves carcinogenic in 
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that they provide the cervical cells with large quantities of nuclei acids. If during 

the process of metaplasia, they are provided with additional nuclear material from 

the heads of absorbed spermatozoa, this acts as a mutagen causing chromosomal 

aberrations and atypical epithelial activity. 

Child Bearing: 95% of invasive carcinoma occur in multiparae, but 70-80% of 

mature women are parous. This is accounted for by the sexual intercourse which 

results in pregnancies. High parity usually means frequent coitus during many 

years, starting at a young age and is often associated with poor socio-economic 

conditions. 

Contraception: If direct contact of the male phallus or of spermatozoa with the 

cervix is the underlying cause of most cervical cancer, it is likely that this 

diseases has been encouraged by the newer forms of contraception in young 

women. The older barrier methods, such as condom or vaginal diaphragm, may 

have been protective. Oral contraceptives themselves may tend to make the 

cervical epithelium unstable. Endocervical carcinoma is reported more in young 

women who have been on OCP for over 8 years or more. 

Infection: Herpes simplex virus type II, Human papilloma virus, Human immune 

deficiency virus are considered as aetiological factors in CIN or invasive 

carcinoma. 
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15-20 types of HPV have been associated with cervical carcinoma. 

Types 16,18,31,33 and 45 account for 80% of cervical carcinoma. 

HPV – 16 is associated with 50% of cases. 

The papillomaviruses are implicated probably in the same way as spermatozoa, 

by initiating changes in cervical cells during an unstable stage of their life cycle 

and therefore acting as mutagens or co-factors. 

Among the non-viral agents, Trichomonas vaginalis and Chlamydia trachomatis 

have been studied. A 2 fold increased incidence of antibodies against Chlamydia 

trachomatis was found in women with CIN when compared with controls. 

Smoking: A strong epidemiological link between smoking and cervical neoplasia 

has been demonstrated. The products of smoking, cotinine and nicotinine are 

found in higher concentration in cervical mucus than in serum from women with 

CIN. Smoking reduces the number of langerhans cells present in cervical 

epithelium. 

These cells originally derived from macrophages play a role in local immune 

surveillance within epithelium. 

Dietary factors: There is some evidence that diets low in Beta-carotene and 

vitamin C can lead to higher cervical cancer risk. Cigarette smoking and a diet 

low in fruit and fresh vegetables are often positively associated. 
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HISTORICAL ASPECTS 
 

1925 Hinselman from Germany invented the device, colposcope, to study 

microscopic lesions of the cervix. 

1928 George papanicolaou observed the cells shed from uterine cervix and 

recognized carcinoma cells in vaginal smears. This method termed 

“Cytology”still forms the mainstay of modern diagnosis and management. 

1929 Ds Schiller described his famous Iodine test whereby cells devoid of 

glycogen, that is atypical cells or abnormal cells fail to stain with iodine. 

1939 Green filter was introduced by kratz to visualize the vascular pattern of the 

cervix. 

1947 J.Ernest Ayer- designed a wooden spatula to obtain the cervical cells for 

study.  

1950 Dr.James Rengeu introduced a glass pipette for endocervical aspiration. 

1960 Cryosurgery was introduced as an effective therapeutic option for the 

treatment of CIN 

1980 Throughtout 1980’s carbondioxide(co2) laser became an increasingly 

popular modality for the treatment of cervical disease. 
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1981 Dr.Adoff   introduced the technique of “Cervicography” which is a 

photographic screening technique. A 35mm photo of cervix is taken after 

application of 3-5% acetic acid and slide is projected in a manner that enlarges 

the view of cervix. 

1983 Johannes Gerdes and colleagues, were first described the monoclonal 

antibody ki67 that it might be used as a marker for proliferating cells.  

1987 Cytobrush was developed in United States to sample the endocervical cells 

for cytology. 

1989 Electrosurgical loop excision also known as loop electro surgical excision 

procedure (LEEP) and large loop excision of the transformation zone (LLETZ) 

became common ways of treating CIN. 

1990 Hall PA and Levison DA, gave the assessment of cellular proliferation in 

histological material.  

1991 PAP NET- Automated screening device that has the ability to detect 

abnormal smears even with fewer abnormal cells, which can be missed on manual 

screening. 

 1996 ThinPrep test- Licensed as an alternative to the conventional smear test 

 

 1999.SurePath- Approved as an alternative to the conventional Pap test. 
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2000 Telecolposcopy. 

2002-. Additional tests for HPV are approved using the Preserve-Cyt solution 

with 

 

 the Hybrid-Capture method. 

 

2003- The PreserveCyt solution is approved for PCR screening for chlamydia . 

 

2003 ThinPrepR Imaging-System: approved as a computer assisted system for  

 

primary screening for cervical carcinoma on ThinPrepR slides.  
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LIQUID BASED CYTOLOGY 

Liquid-based cytology is a technique that enables cells to be suspended in a 

monolayer and thus better morphological assessment is possible. It includes the 

preparation and evaluation of cells collected in a liquid fixative. It is being 

introduced in developed countries to improve the sensitivity of the Pap test. 

During recent years, it has also been used for nongynecologic cytology, e.g. in 

breast cytology. Two technologies - Thin Prep (Cytyc Corp.) and SurePap 

(Tripath imaging, Inc.) have been more widely used. 4 

Advantages of LBC. 54 

 Almost 100% of the collected cells are captured, processed, and reviewed. 

 Immediate liquid fixation prevents artifacts, such as air-drying. 

 Easier to review slides . 

 Smaller screening area (TP, 20-mm and SP, 13-mm). 

 Preparatory technique reduces debris, cell clumps and obscuring elements. 

 Cleaner background. 

 Significantly fewer unsatisfactory cases. 

 Homogenized specimen. 

 Increased detection of high-grade squamous intra-epithelial lesions and 

above. 
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 Ancillary testing such as reflex human papillomavirus (HPV) test and other 

molecular tests (Chlamydia/gonorrhea), immunocytochemistry can be 

performed from the residual material. 

 Potential for processing residual material as a cell block. 

Morphology of LBC preparations in comparison to conventional 

preparations.70 

 More similarities than differences. 

 Lower number of pathological cells/slide. 

 Easier “visual access” to abnormal cells due to the clearer background. 

 Shrunk cells (fixation in alcohol). 

 Cells are more circular in solution. 

 Cytoplasm and nuclear structures are more easily recognized (wet fixation, 

lack of air-drying artefacts). 

 Thus lower nuclear hyperchromasia. 
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Appearances on Liquid-Based Preparations.54 

 

 Adenocarcinoma in situ, endocervix: nuclei show “feathering” and stippled 

chromatin. 

 Atypical squamous cells cannot exclude high-grade squamous intra-

epithelial lesion: cells may be smaller. 

 Atypical squamous cells of undetermined significance (ASC-US): features 

of ASC-US are easily appreciated because of better cell preservation. 

 Atrophy: nuclei appear smaller, autolysis (“bare” nuclei) is less common, 

pseudoparakeratotic cells may appear orangeophilic, and granular background 

debris is clumped and is similar to the granular diathesis of squamous-cell 

carcinoma. The distinction is made by the absence of malignant squamous 

cells in atrophy. 

 Candida spp.: organisms stain eosinophilic to gray-brown. There is 

“spearing” of squamous cells along the long axis of organisms. 

 Coccobacilli: cells are covered with coccobacilli and background is cleaner. 

 Endometrial cells: cells tend to round up in three-dimensional clusters, 

intracytoplasmic vacuoles are more evident, and small nucleoli are visible in 

normal cells. 
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 Follicular cervicitis: lymphoid cells may appear in clusters and may mimic 

endometrial cells. 

 Repair: less “streaming;” groups may appear more rounded, frayed 

cytoplasmic edges may be seen, and staining may be uniform with less 

polychromasia. 

 Trichomonas vaginalis: Organisms appear smaller, eosinophilic granules are 

better seen, and flagella are preserved. 

Discreet tumor diathesis in carcinomas using liquid-based Cytology.  

Diathesis consisting of blood, fine granules of fibrin and necrotic debris is 

almost always found, but is discreet. Diathesis “hangs “like wallpaper on the 

surface of the cells and cell structures (“clinging diathesis”). 70 

Morphology of glandular neoplasias using liquid-based Cytology. 70 

 Increased number of isolated tumor cells. 

 Glandular cell structures are thicker (three-dimensional),“side contours” 

are more  difficult to recognize. 

 Smaller nuclei. 

 Chromatin is evenly distributed (cells appear “less malignant”). 

 Nucleoli are more prominent. 
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 Malignant characteristics of the nucleus are preserved (pleomorphism 

           in size and shape plus irregular contours of the nucleus). 

Cytomorphology of HPV infection using liquid-based cytology. 70 

An infection with the human papilloma virus (HPV) damages the cell’s 

cytoskeleton. A distinct cytoplasmic halo develops when the cytoskeleton 

collapses. This so-called koilocytosis is generally regarded as a classical HPV 

sign. There are, however, also discreet (“non-classical”) HPV signs, which are 

particularly straightforward to recognize in LBC preparations: abortive 

koilocytosis, mild dyskeratosis, parakeratosis, mild nuclear hyperchromasia, 

“pointed” nuclei, grooved nuclei, multinuclear cells,“measle cells”, keratohyalin-

like granule cells, macrocytes and condensated cytoplasmic filament. These 

secondary HPV signs have a negative predictive value of 100 %. If they are 

missing, it is highly probable that the woman is HPV negative. 
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Table 2 : Morphology of the squamous epithelial carcinoma shown  

using liquid-based Cytology. 70 

Cornified type Noncornified type 

• There is no difference in 

keratinized cells in 

comparison to 

conventional preparations.  

• Tumor cell structures are more three 

dimensionally layered. 

• Cytoplasm is more strongly contracted and 

denser. 

• The nucleus appears smaller. 

• Chromatin is distributed more evenly (cells 

appear “less malignant”). 

• Nucleoli are more prominent. 

• At a lower magnification, tumor cell  

structures may be mistaken for benign 

squamous epithelial metaplasia. 

• Malignant nuclear characteristics are 

preserved (pleomorphism in size and shape 

plus the irregular contours of the nucleus). 

 

Cytological correlation (cell block technique). 77 

Liquid-based cytology allows the production of histological preparations 

using the so-called cell block technique. Liquid-based cytologies contain regular 

“mini-biopsies” , on which good immunohistochemical tests can be performed. 
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SCREENING 

 

The objective of cervical screening is to reduce the incidence and mortality 

from cervical cancer. 62, 63 

Characteristics of carcinoma cervix that make it suitable for screening. 

This include: 

1. High prevalence in a detectable pre-clinical state. 

2. The possibility of effective and improved treatment because of early detection. 

3. The availability of good screening tests with high sensitivity, specificity, cost  

    effective, simple and acceptable. 

4. Substantial morbidity and mortality. 

Since the introduction of mass cytologic screening in the mid 1940s 

implementation of cervical cancer screening programmes throughout the world 

has resulted in 4 to 10 fold reduction in cervical cancer rates. 

In India and in other developing countries routine cytologic screening in all 

women is not possible so the alternative is to screen all high risk groups. Even a 

single smear appropriately timed around the age of 40yrs can reduce the 

incidence of invasive cancer. 46, 51, 65 
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Current recommendations for screening frequency 62, 63 

1. All women should begin Pap smear screening at the onset of sexual intercourse   

or age 18 whichever is first. 

2. After 3 annual satisfactory normal smears once a year in high risk and once in 

3yrs in low risk. 

3. Quantitative studies have shown that after one negative cytological smear for 

cervical cancer, screening once every five years accomplishes about the same 

effect among women 35-64 yrs of age as screening every year. Even screening 

once in 10 yrs yields a reduction of almost 2/3rd in the incidence of invasive 

cervical carcinoma. This evidence led a WHO meet to conclude that countries 

with limited resources should aim to screen woman once in her time between 35-

40 yrs. 

4. Woman who have been treated for dysplasia should be followed every 4 

months for 1st year, every 6 months for an additional year and annually 

thereafter. 
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The different screening tests are as follow 

1. Cytology 

2. Colposcopy. 

3. Biopsy. 

4. Recent advances in screening: PCR, HPV DNA test, biological markers eg : 

Ki-67, proliferating cell nuclear antigen (PCNA) etc. 
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CYTOLOGY 
 

          Cytologic evaluation of cells obtained from the cervix and vagina was 1st 

proposed by Dr.George papanicolaou in the 1940’s as a method for detection of 

cervical carcinoma. 47, 48 

Patients instructions before pap smear:  62, 63 

1. Schedule examination to be performed when not menstruating. 

2. Do not touch within 48hrs. 

3. Use no vaginal medications for one week before the test. 

4. Refrain from coitus for 48hrs before examination. 

5. Postpartum smears should not be performed until at least 6 or more 8 weeks 

after delivery as by that time the cervix has undergone reparative changes, and 

less inflammation is present. 

6. If a woman is post-menopausal and previous smears have lacked endocervical 

cells or have demonstrated atrophy with inflammation the cervix may be primed 

with 3wks of treatment with intravaginal estrogen cream followed by repeat 

cytologic sampling. 
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Three types of cells are found in the normal smear. 

Table 3 : Squamous Cell Types in a Pap Smear .54 

Features Superficial cells 
Intermediate 

cell 
Parabasal cell 

Cells 

 

Singly Loose 

clustered 

 

Singly Loose 

clustered 

Singly Sheets 

 

Shape Polyhedral Polyhedral  Oval 

Cell diameter <25 um oval ~40 um round ~40 um 

Nucleus 

 

<12 um, pyknotic Fine 

chromatin 

<10 um, vesicular 

Fine chromatin 

<6 um, vesicular 

Fine chromatin 

Cytoplasm Transparent 

Granules 

Flat 

Transparent 

- 

Folded, Flat 

Transparent 

- 

Flat 

 

In addition, endometrial cells, histocytes blood cells and bacteria can be 

seen. Malignant cells are hyperchromatic with a great increase in chromatin 

content. The nucleus /cytoplasmic ratio is increased in malignant cells.  
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The Bethesda System.6, 54, 71 

The standard for reporting cervical cytology papsmear is now the Bethesda 

system. It is recommended that laboratory reports address each of the following 

elements. 

Specimen Type: Conventional Smear (Pap Smear) vs Liquid-Based 

Preparations vs Other 

Specimen adequacy 

1. Satisfactory for evaluation 

2. Unsatisfactory for evaluation 

General categorization (optional) 

1. Negative for intra-epithelial lesion or malignancy 

2. Epithelial cell abnormality 

3. Other: see interpretation/result 

    (e.g., endometrial cells in a woman ≥40 years) 

Automated review 

Ancilliary testing 

Interpretation/result 

Negative for intra-epithelial lesion or malignancy 

Other 

Epithelial cell abnormalities 
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Squamous cell 

Atypical squamous cells 

1. Of undetermined significance 

2. Cannot exclude high-grade squamous intra-epithelial lesion 

(HSIL) 

Low-grade squamous intra-epithelial lesion HSIL 

Squamous-cell carcinoma 

Glandular cell 

Atypical 

1. Endocervical cells (not otherwise specified [NOS] or specify in 

comments) 

2. Endometrial cells (NOS or specify in comments) 

3. Glandular cells (NOS or specify in comments) 

Atypical 

1. Endocervical cells, favor neoplastic 

2. Glandular cells, favor neoplastic 

3. Endocervical adenocarcinoma in situ 

Adenocarcinoma 

1. Endocervical 

2. Endometrial 
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3. Extrauterine 

4. NOS 

Other malignant neoplasms: (specify) 

SPECIMEN ADEQUACY 

Satisfactory for Evaluation 

Minimum number of squamous cells in an adequate Pap smear test: 

• Conventional: 8000–12,000, well-preserved, well-visualized. 

• Liquid-based: ≥5000, well-preserved, well-visualized. 

Unsatisfactory for Evaluation 

1. Specimen rejected/not processed (specify reason): including unlabeled 

specimen vial or slide, broken slide. 

2. Specimen processed and examined, but unsatisfactory for evaluation of 

epithelial abnormalitybecause of (specify reason): including a scant 

ectocervical component, blood,inflammation (or other elements); obscure 

greater than 75% of the epithelial cells. 

Note the presence of organisms or benign endometrial cells. 

Determination of Representation of Transformation Zone 

At least 10 well-preserved endocervical or squamous metaplastic cells, not 

necessarily in clusters. 
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GENERAL CATEGORIZATION (OPTIONAL) 

 Negative for intra-epithelial lesion or malignancy. 

 Other: includes endometrial cells in a woman 40 years of age or older. 

 Epithelial cell abnormality. 

AUTOMATED REVIEW If the case is examined by an automated device, 

indicate whether the scanning was successful, the device, and the manufacturer’s 

name. 

ANCILLARY TESTING 

Include the method (name and brief description) used for reflex human 

papillomavirus. -  (HPV) test, such as hybrid capture II, polymerase chain 

reaction, or in situ hybridization. 

INTERPRETATION/RESULT 

Negative for Intra-Epithelial Lesion or Malignancy :  

When there is no cellular evidence of neoplasia, state this in the General 

Categorization previously mentioned and/or in the Interpretation/Result section of 

the report, indicate whether or not there are organisms or other nonneoplastic 

findings. 

Organisms 

 Trichomonas vaginalis. 
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 Fungal organisms morphologically consistent with Candida spp. 

 Shift in flora suggestive of bacterial vaginosis. 

 Bacteria morphologically consistent with Actinomyces spp. 

 Cellular changes consistent with herpes simplex virus. 

Other Non-Neoplastic Findings (Optional to Report; List Not Inclusive) 

• Reactive cellular changes associated with: 

• Inflammation (includes typical repair). 

• Radiation. 

• Intrauterine contraceptive device. 

• Glandular cells status post-hysterectomy. 

• Atrophy. 

Endometrial cells (in a woman ≥40 years of age). 

Epithelial Cell Abnormalities 

Squamous Cell 

 Atypical squamous cells of undetermined significance. 

 Atypical squamous cells cannot exclude high-grade squamous intra-

epithelial lesion. 

 Low-grade squamous intra-epithelial lesion, encompasses HPV/mild 

dysplasia/ cervical intra-epithelia neoplasia (CIN) 1. 
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 High-grade squamous intra-epithelial lesion, encompasses moderate-to-

severe dysplasia, CIN 2,CIN 3/carcinoma in situ. 

 Suspicious for invasive squamous-cell carcinoma. 

 Squamous-cell carcinoma. 

Glandular Cell 

 Atypical. 

   Glandular cells, NOS. 

   Endocervical cells. 

   Endometrial cells, NOS. 

 Atypical. 

   Endocervical cells, favor neoplastic. 

   Glandular cells, favor neoplastic. 

 Endocervical adenocarcinoma in situ. 

 Adenocarcinoma. 

  Endocervical. 

  Endometrial. 

  Extrauterine. 

  NOS. 



41 

 

TREATMENT OF DYSPLASIA : 

CIN-I usually inflammatory in nature. The infection should be treated and 

cytology repeated after 3-6 months. 

Persistent CIN-I and all cases CIN- III require treatment. 

Table 4  Treatment 

Local destructive 
Excision of local 

tissue 
surgery Methods 

Cryosurgery Conization by cold knife Therapeutic conization 

Fulguration/coagulation Laser conisation Hysterectomy 

Laser ablation LLETZ Hysterectomy with 

vaginal cuff 

 

The criteria for employing these methods are: 

The entire lesion should be visible within the SCJ. 

No micro or macro invasion as proved by Histological study. 

No evidence of endocervical involvement. 

Cytology & Histology must correspond. 

Depth of destruction should be atleast 4-5mm. 

Cryotherapy: Crytotherapy uses nitrous oxide or carbon dioxide as a refrigerant 

to lower the temp of the tissue below -220 C for 3 min which results in cell death. 

Alternatively a freeze-thaw-freeze cycle is used. Cryodestruction occurs to a 
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depth of 4-5mm. Freezing of the tissue followed by thawing leads to formation of 

intracellular ice crystals, expansion of intracellular material and rupture of the 

cells with subsequent denaturation of cell proteins. During cryotherapy, freezing 

of tissue results after formation of ice ball. 

             The best time to perform cryosurgery 1 week after the start of the 

patient’s menses. This ensures that the patient is not pregnant allows the cervix to 

heal before the next menstrual period. If performed immediately before 

menstrual period the cervix may swell and block the menstrual flow causing 

cramping. 

Pain and cramping produced by sclerosis of prostaglandins and are relieved by 

NSAIDS. 

Coagulation: By fulguration using temperature over 700 degree centigrade is a 

painful procedure and it should be performed under G.A the tissue destruction up 

to 5mm is reached. Post operative bleeding, sepsis and cervical stenosis have 

been observed. 

Success rate of 90-95% has been reported. 

Laser ablation: Boils the intracellular water. 

Excisional surgery: Advantage of excision is that the tissue is available for 

histopathology and to study the completeness of excision. Cone excision is both 
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diagnostic and therapeutic. It is required when a large area of abnormal lesion is 

involved. The lunar margin of the lesion has seeded into the cervical canal. 

Laser conization: Is done under colposcopic guidance. The laser beam is 

directed by micromanipulator attached to the colposcope. Precise excision 

reaching the proper depth is possible. 

LLETZ – Large loop excision of TZ is also known as low voltage diathermy 

loop excision. The loop is advanced in to the cervix just lateral to the TZ or 

lesion until the require depth is reached. The loop is then taken across to the 

opposite side and the cone removed. The loop size less than 2cm fines a better 

cone than a large one. It is applicable when the entire lesion is not visible. It is 

more popular than laser excision on account of low equipment its portability and 

harmless effect on personnel. Besides it takes less time to perform. 

Hysterectomy: Women >40yrs, not desirous of child bearing or associated with 

uterine disease. Also advised in women who cannot come for follow up after 

conservative therapy and when dysplasia recurs (1-4%) following conservative 

therapy. 

Chemotherapy: Interferon gel and 5 FU have been applied with no definite 

response    
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REVIEW OF LITERATURE 

Hutchinson et al. 1994 observed that the quantity of cells transferred by manual 

extension of smears on the glass slides was shown to vary from 6.5% to 62.5%.26 

The UK national institute for clinical excellence reported that LBC improved 

sensitivity slightly that in a pilot study in England of 178000 slides, percentages 

of unsatisfactory slides decreased from 9.1% to an average of 1.6% after 

conventional cytology was replaced with LBC. 43 

Bolick DR et al. 1998 reported sensitivity and specificity of liquid based cytology 

as 95.2% and 58% respectively whereas on conventional Pap smear, the same 

was 85% and 36% respectively. 8 

Sherman ME et al. 1998 reported that main advantages of these LBC techniques 

are to reduce the number of inadequate smears and to provide enough cells for the 

detection of infectious agents such as human papillomavirus (HPV), Chlamydia 

trachomatis, N. gonorrhea, etc., through molecular biology techniques. 68 

Yeoh u. Chan et al. 1999 observed that Liquid-based cytologies contain regular 

“mini-biopsies” on which good immunohistochemical tests can be performed. 77 
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Martha L. Hutchinson, M D et al.1999  observed in their study that ThinPrep 

cytology demonstrated significantly increased sensitivity for detecting HSIL and 

carcinoma, with a concurrent significant increase in colposcopy referrals. 37 

Weintraub J et al.2000 reported an increased number of satisfactory cases 

(72.2% to 92%) on liquid based cytology than conventional smears. 76 

Moss et al. 2002 pilot study in England by the Department of Health on the 

introduction of liquid-based cytology showed that the number of unsuitable 

preparations decreased from 9.1% (conventional) to 1.6% (liquid-based cytology) 

in addition, screening had increased by 9%.40 

Davey D et al.2003 in their study sensitivity of a conventional Pap smear is 

estimated to be 70-80% and about 85-95% for liquid-based cytology tests. 12 

Abulafia O et al.2003 in this study of  metaanalysis of 47 articles, the sensitivity 

of TP was found to be 76% and specificity 86%, as compared to a sensitivity of 

68% and specificity of 79% for conventional smears, relative to histology. 2 

Renshaw et al.2004. discovered incidentally at the College of American 

Pathologists (CAP) has that in the cytological examinations prescribed by the 

state (“proficiency program”), cytologists and cytological assistants significantly 
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more often detect lesions when using liquid-based cytology compared to 

conventional preparations . 56 

Mount S et al. 2004 concluded that there is no significant difference in false 

positive rates between conventional and liquid-based methods was found. 41 

Results of the IAC Cervix Cancer Screening Meeting from the 20th to the 27th 

of April 2004, on the realities of liquid-based cytology. 55 

1. The sample transferred from the sampling device to the slide is more 

representative in LBC than in conventional pap smears. 

2. Reduced number of unsuitable smears. 

3. Several tests can be carried out on just one specimen 

4. Significant increase in the detection of HSIL (“high-grade squamous 

intraepithelial lesions”) 

Guo M Hu et al.2005 compared concurrent liquid based tests and cervical 

biopsies on 782 women with previously abnormal Pap smears and shown to have 

a higher diagnostic accuracy with a 74% agreement between diagnoses of SIL by 

TP and biopsy. 18 

Carmen Florina Popescu et al.2005 simultaneously performed the cytologic 

exam by using both the Cytoscreen and the conventional Papanicolaou methods 
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in 220 patients; the rest of them, namely 834 patients, were examined just by 

Cytoscreen method. For the group of those tested by Cytoscrren, the rate of the 

“satisfactory smears” was significant increase (82.27% compared to 65.45% of 

the patients examined by using only the conventional method). The positive 

results were 5.44% compared to 2.27%. More accurate diagnosis of high degrees 

squamous intraepithelial lesions (1.36% compared to one case – 0.45%), of low 

degree lesions (4 cases – 1.81% compared to 2 cases – 0.91%) and the atypical 

squamous cells with undetermined significance (1.36% Cytoscreen tested 

compared with 0,91%). 9 

Davey et al.2006. recently published meta-analysis in the Lancet concludes that 

liquid-based cytology is no better than conventional cytology.The number of 

unsuitable cytological preparations was neither lower, nor was the detection rate 

of highgrade lesions higher. 13 

Rosenthal DL et al.2006 reported another alternative inexpensive test, the 

PapSpin, that uses a conventional centrifuge to deposit the cells from the liquid 

onto a glass slide. 58 

Guglielmo Ronco et al.2007 concluded that  Liquid based cytology showed no 

statistically significant difference in sensitivity to conventional cytology for 
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detection of cervical intraepithelial neoplasia of grade 2 or more. More positive 

results were found, however, leading to a lower positive predictive value. A large 

reduction in unsatisfactory smears was evident. 17 

Sherwani RK et al.2007 found that sensitivity of Pap spin and conventional Pap 

smear was 97.6% and 53.7% respectively and  specificity was 50% in each. 69 

Reinhard Bollmann et al.2007 concluded that Liquid-based cytology  provides 

an optimal platform for risk-adapted multimodal gynecological cancer prevention 

with a high ppv. By a simultaneous HPV genotypization together with DNA 

image cytometry, an 88.2% positive predictive value (ppv) for intermediate and 

highergrade cervical dysplasias and carcinoma (≥ CIN II) can be achieved. 

Sokolova et al.2007 observed  that this multimodal risk adapted cervical 

screening avoids unnecessary surgery and saves costs. In addition, other 

molecular methods can be carried out with the liquid medium: determination of 

oncogenic HPV-E6/E7-mRNA , p16 ELISA test, or the simultaneous 

determination of a HPV infection and 3q26 and 8q24 aneusomia by FISH. 70 

Gupta et al.2007 observed Liquid-based cytology allows the production of 

histological preparations using the so-called cell block technique. 19 
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Kavatkar Anitha N et al.2008  reported a study of a manual liquid-based 

cytology (MLBC) method. Slides are prepared by using a polymer solution and 

allowing it to dry, forming a membrane. The aims of the study were to prepare 

cervical cytology smears using the manual method, observe morphology, 

compare with direct scrape smears and correlate with histopathology wherever 

possible. The MLBC method was found to be comparable to the conventional 

scrape smear. 4 

Nadereh Behtash et al.2008 concluded that Liquiprep™ had a significantly 

higher sensitivity (66 vs. 83%) and specificity (86 vs. 98%) than the conventional 

Pap smear to detect ASCUS+ at histology. This study confirms the superiority of 

the Liquiprep™ method to detect cervical lesions. 42 

Mahmood Khaniki1 et al.2008 analysed 1265 patients by two methods - 

(Liquiprep™) with conventional PAP smear (CP). In 158 (12.5%) of cases 

histological diagnosis was made. Liquiprep™ samples (94.7%) were more 

adequate than CP (92.1%).The Liquiprep™ had a significantly higher sensitivity 

(83% vs. 66%) and positive PV (83% vs. 33%) than the CP to detect SIL at 

histology but the difference in specificity was non-significant (98% vs. 86%).35 
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Hao Deshou et al.2009 In this study cervical screening was performed on 31500 

patients utilizing the LPT cytology system test and CPS.There was a significant 

difference of the histology/cytology diagnosis concordant rate between that of the 

CPS and LPT systems [93.6 vs. 78.4%, p=0.001]. The significant higher 

concordant rate was also seen in the low grade intraepithelial lesion (LSIL) (95.4 

vs. 78.9%, p=0.001) and in high grade intraepithelial lesion (HSIL) (90.2 vs. 

76.1%, p=0.001) cytology diagnosis. There was no statistical difference in rate in 

atypical glandular cells (AGC) (61.5 vs. 60%) and glandular cell carcinoma 

(GCC) (83.3 vs. 80%). LPT resulted in a marked increased global detection over 

the CPS. Nuclear expression of HPV L1 was seen in 34% (17/50) of cases. 22 
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MATERIAL & METHODS 

MATERIALS:  

The present study was done on 110 women who attended the 

Gynaecological outpatient department at MODERN GOVERNMENT 

MATERNITY HOSPITAL, petlaburz, Hyderabad over a period of 2 years from 

Aug 2009 to Aug 2011. After a detailed clinical history and thorough 

examination; per speculum examination was done and specimen collected for 

preparation of both conventional pap and liquid based cytology-GynoPrep 

(Tharmac GmbH).Colposcopically directed biopsies were taken and results were 

compared. 

Inclusion Criteria: 

I. Age group of women : 18-65 yrs. 

II. Marital status : Married women only. 

III. Presenting symptoms included in the study were  

         1. Leucorrhoea 

         2. Leucorrhoea with burning micturation 

         3. Lower abdominal pain 

        4. Irregular periods 
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        5. Post coital bleeding 

IV. All women were examined in post menstrual period. 

V. Pregnancy was excluded in all women. 

VI. Oral contraceptive pill usage was excluded. 

Detailed history regarding age, age at marriage, sexual practices, religion, 

parity, age at first pregnancy, menstrual history, presenting symptoms were taken. 

Pap smear were taken at the time of speculum examination both by 

conventional pap and by LBC. In all cases colposcopically directed biopsies were 

also taken. 

METHODS: 

Specimens collection method: For LBC sample collection, excess cervical 

mucus was gently wiped off using a cotton swab. A brush like device, cervix 

brush (Rovers medical devices) was used to scrape the cervix.The manufacturers 

instruction, viz, insertion of long bristles into endocervical canal,short bristles 

against the ectocervix and five full 360degrees rotation in clockwise direction 

were followed. The brush head was then detached and immediately put into a vial 

containing the fixative solution.A commercial manufactured fixative (GynoPrep 

preservative soln) was used. 
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Further processing was done as follows: 

1. Collection of samples. 

2. Preservative vial and slides were uniquely labelled. 

3. 1ml of sample pipetted into ecofunnel muster and cytospin was done at 

1200rpm    for 10 min in Cellspin I (Tharmac company). 

4. Prepared slides dried at room temperature. 

5. Slides were fixed by dipping in 95% denatured alcohol and stained with 

pap stain. 

6. Remaining solution used to make cell block. 

Scrape smears were collected using Ayres spatula. Smears were made in 

the conventional way and immediately fixed in the alcohol fixative. After fixation 

slides were stained using conventional pap stain. 
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CONVENTIONAL PAP SMEARS 4,47,48 

Staining Method  

Staining:  The Universal stain for cytological preparations is the Papanicolaou 

stain. 

Papanicolaou staining method: 

Hydrated in 95% alcohol, 2 min, and 70% alcohol, 2 min 

Rinsed in water, 1 min 

Stained in Harris’s hematoxylin, 5 min           

Rinsed in water, 2 min 

Differentiate in 0.5% aqueous hydrochloric acid, 10 seconds approx 

Rinsed in water, 2 min 

‘Bluing done’ in Scott’s tap water substitute, 2 min 

Rinsed in water, 2 min 

Dehydrated, 70% alcohol for 2 min 

Dehydrated, 95% alcohol, 2 min 

Dehydrated, 95% alcohol, 2 min 

Stained in OG 6,2 min 

Rinsed in 95% alcohol, 2 min 

Rinsed in 95% alcohol, 2 min 



55 

 

Stained in EA 50, 3 min 

Rinsed in 95% alcohol, 1 min 

The stained specimens display hues from the entire spectrum : Red,  Orange, 

Yellow, Green, Blue and Violet.  

The cell nuclei are crisp blue to black. Cells with high content of keratin are 

yellow, glycogen stains yellow as well. Superficial cells are orange to pink and 

intermediate and parabasal cells are green to blue.   

Cervical biopsies were fixed in10% formalin and then processed by routine 

formalin fixation in automated tissue processor and embedded in paraffin. From 

these paraffin blocks 4um sections were taken by using microtome and these 

sections were stained with H&E staining. 

Cell block: From these paraffin cell blocks 4um sections were taken by using 

microtome and these sections were stained with H&E staining. 
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Hematoxylin & Eosin Stain (H&E)5  

Reagents : 

Harris Hematoxylin, Eosin, 1% hydrochloric acid, 0.1 ml of Reagent grade 

hydrochloric acid, 99.0 ml tap water, 0.5% Ammonium Hydroxide and 199.0 ml 

tap water. 

Procedure : 

  Deparaffinized and hydrated the slides to distilled water. 

  Stained in Harris’ Hematoxylin for 4 minutes 

  Rinsed in tap water for 1 ml  

  Clarified in 1% hydrochloric acid solution for 1 minute. 

  Rinsed in tap water for 1 minute. 

  Bluing done  in Ammonium Hydroxide solution for 1 minute. 

  Rinsed in tap water for 1 minute. 

  Dipped in 95% alcohol three times. 

  Dipped in eosin four times. 

  Dehydrated in 95% alcohol, absolute alcohol and clear in xylene. 

  Mounted with a synthetic resin D.P.X. 
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ANALYSIS OF RESULTS 

Distribution of patients by age 

In the present study, age ranges from 17-63 years. Most cases are in the age group 

of 30 – 39 years (57%). 

                                   Table 5 : Age wise distribution of patient 

 

 

 

 

 

 

 

 

 

 

Figure 3 

AGE GROUP NO OF PATIENTS PERCENTAGE 

<19 yrs 5 5% 

20-29 yrs 16 15% 

30-39 yrs 63 57% 

40-49 yrs 17 15% 

50-59 yrs 7 6% 

60-65Yrs 2 2% 
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Distribution of patients by parity: 

In the present study maximum cases are associated with marital status with  

increased parity.  

Table 6 :  Distribution of patients by parity 

AGE GROUP NO OF PATIENTS PERCENTAGE 

Nullipara  5 4.5% 

P1-P2 38 34.5% 

P3-P4 53 48.2% 

5 & above 14 12.7% 

 

 

 

Figure 4 
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Distribution of patients by religion: 

In the present study most of the patients are Hindus – 77(70%). 

Table 7 : Distribution of patients by religion 

RELIGION NO OF CASES PERCENTAGE 

Muslims  28 25.5% 

Hindu 77 70% 

Others  5 4.5% 

 

 

 

Figure 5 
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Socio-Economic class: 

 

Most cases in the present study are of class IV socio – economic class – 62 (56%) 

Table 8 : Distribution of patients based on Socio-Economic class 

CLASS NO OF PATIENTS PERCENTAGE 

III 32 29% 

IV 62 56% 

V 16 15% 

 

 

 

Figure 6 
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Age at marriage: 

 

In the present study maximum number of cases is associated with early marriage  

 - < 19 years - 64   (60.3%) 

Table 9 : Distribution of patients based on age of marriage 

AGE AT MARRIAGE NO OF CASES PERCENTAGE 

<19 yrs 64 60.3 

20-30 yrs 46 39.6 

 

 

 

Figure 7 
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Presenting symptoms: 

 

In the present study most cases presented with leucorrhoea - 86 (78%) 

followed by lower abdominal pain – 13 (11.8%) 

 

Table 10 : Distribution of patients based on presenting symptoms 

SYMPTOMS NO OF CASES PERCENTAGE 

Leucorrhoea 86 78% 

Lower abdominal pain 13 11.8% 

Bleeding pv 2 2% 

Post coital bleeding 7 6% 

Others 2 1.8% 

 

 

 

Figure 8 
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Cytology: Conventional Pap 

In the present study on cytology (conv pap) maximum number of cases are 

Negative for intraepithelial lesion or malignancy 72(66%), followed by ASCUS 

10(9%).                

                       Table 11 : Cytology: Conventional Pap 

              

 

 

 

 

 

 

 

 

Figure 9 

Observation Conventional pap 

Number of cases Percentage 

Unsatisfactory 10 9% 

“NILM 72 66% 

ASCUS 10 9% 

LSIL 06 5% 

HSIL 08 7% 

Cancer 04 4% 
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Cytology: LBC (Gynoprep) 

In the present study on cytology (Gynoprep) maximum number of cases is  

 Negative for intraepithelial lesions or malignancy 79(72%), followed by 

 LSIL 10 (9%). 

Table 12 : LBC (GynoPrep) observations. 

Observation LBC (GynoPrep) 

Number of cases Percentage 

Unsatisfactory 02 Unsatisfactory 

NILM 79 NILM 

ASCUS 06 ASCUS 

LSIL 10 LSIL 

HSIL 09 HSIL 

Cancer 04 Cancer 

 

 

Figure 10 
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Histopathological examination: 

In the present study maximum cases are of chronic cervicitis 71(64%), followed 

by LSIL 14(13%). 

Table 13 : Histopathological Results 

Observations Number of cases Percentage 

Normal histology 13 12% 

Chronic cervicitis 71 64% 

Mild dysplasia 14 13% 

Moderate & severe dysplasia 8 07% 

Cancer 4 04% 

 

 

Figure 11 
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Comparative analysis: Conventional pap with HPE 

 

Table 14 : Comparative analysis: Conventional pap with HPE 

Observation Normal 
Ch 

cervicitis 
CIN-I 

CIN-

II&III 
Cancer total 

Unsatisfactory 2 6 1 1 0 10 

NILM 8 60 4 0 0 72 

ACSUS 3 3 4 0 0 10 

LSIL 0 1 5 0 0 6 

HSIL 0 1 0 7 0 8 

Cancer 0 0 0 0 4 4 

Total 13 71 14 8 4 110 

 

• Satisfactory smears- 90.9%. 

• ASCUS was diagnosed in 10 cases and pathlogically 40% had degrees of 

LSIL. 

• LSIL was diagnosed in 6 cases with histological concordance seen in 5 cases. 

• Sensitivity in detecting LSIL -36%. 

• HSIL was diagnosed in 8 cases with histolological concordance in 7 cases. 

• Positive for malignant cells seen in 4 cases with 100% histological correlation. 

• Cytological abnormality was detected in 28cases (25.4%). 

• Sensitivity of CP in detecting abnormalities- 61%. 

• Specifity of CP in detecting abnormalities- 81%. 
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Comparative analysis: LBC (GynoPrep) with HPE  

 

Table 15 : Comparative analysis: LBC (GynoPrep) with HPE 

Observation Normal 
Ch 

cervicitis 
CIN-I 

CIN-

II&III 
Cancer Total 

Unsatisfactory 1 1 0 0 0 2 

NILM 10 67 2 0 0 79 

ASCUS 1 1 4 0 0 6 

LSIL 1 1 8 0 0 10 

HSIL 0 1 0 8 0 9 

Cancer 0 0 0 0 4 4 

Total 13 71 14 8 4 110 

 

• Satisfactory smears: 98%. 

• ASCUS was diagnosed in 6 cases and pathologically 67% had degrees of 

LSIL. 

• LSIL was diagnosed in 10 cases with histological concordance in 8 cases. 

• Sensitivity in detecting LSIL -57%. 

• HSIL was diagnosed in 9 cases with histological concordance in 8 cases. 

• Positive for malignant cells given in 4 cases (100% histological Correlation). 

• Cytological abnormality was detected in 29 cases (26.3%). 

• Sensitivity of LBC (Gynoprep) in detecting abnormalities- 73%. 

• Specifity of LBC (GynoPrep) in detecting abnormalities – 97%. 
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DISCUSSION: 

The Pap smear has been utilized for cervical cancer screening for more 

than 50 years. Despite being credited with a 70% reduction in mortality for 

cervical cancer, the false negative rate is still a cause for concern. It is widely 

acknowledged that two third of the overall false negative rate can be attributed to 

sampling errors. Liquid based cytology has been developed to address the 

sampling problems of conventional Pap smear. The present work was done to 

evaluate the liquid based cytology and to compare the sensitivity of the same with 

conventional Pap smear. 

There were 63(57%) cases in the fourth decade of life, cases of LSIL were 

mostly found in the fourth decade; a finding similar to that reported by Sherwani 

RK et al69 and Richart57. 

Our study revealed cases of invasive cancer at a younger age of early fourth 

decade(75%); a finding similar to studies of Sherwani RK et al67.But this finding 

is   contrast to studies by Parker et al50 who reported carcinomatous cases beyond 

the age of 70 years. Our observations may be due to a common practice of early 

marriage and sexual activity in India. 
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Majority of the cases of dysplasia and carcinoma on cervical cytology had 

parity of four or more; a finding concordant to the studies of Shankarnarayana et 

al. 61 Parker et al. 50 also commented that seven or more full term pregnancies had 

a fourfold increase in the risk of developing squamous cell carcinoma of the 

cervix. 

Our study revealed majority of dysplastic (81.8.8%) and carcinomatous 

cases (75%) had onset of sexual activity in the late second decade as has been 

reported by workers like Rotkin. 59 He postulated that carcinoma of cervix is a 

disease transmitted from male to female during intercourse, with a higher 

probability of occurrence with early age at first coitus. 

In our study out of the 26 cases with cytological abnormality, 21 (80.7%) 

cases belonged to socioeconomic  class IV or lower. This finding is similar to that 

noted by Christopherson and Parker, who noted a high incidence of disease in 

women of low socio-economic class with younger age of marriage and child 

bearing. 

The most common presenting complaint in our study was leucorrhea 

(78%).Kenneth and Yao32 have emphasized the significance of vaginal discharge 

and its association with neoplastic changes in the cervix. All the patients with 

post coital bleeding had severe dysplasia (42.8%) and carcinoma (42.8%) and 
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normal histology in (14.2%).These results are consistent with the known 

association of cervical neoplasia with post coital bleeding. 

In the present study detection of LSIL increased from 36% to 57%  with 

GynoPrep (LBC) than with conventional Pap. Hutchinson et al24 showed that 

fewer than 20% of cells collected by Pap smears were transferred on to the slide 

and thus explained the high prevalence of true false-negative rate. By rinsing the 

sampling device into a liquid fixture helps the entire sample to be captured into 

the vial. They reported a higher percentage of cases of LSIL on liquid based 

cytology (10.6%) than conventional Pap smear (9.0%). Diaz-Rosario and 

Kabawat16 reported increased detection of premalignant precursors on liquid-

based cytology as compared to conventional smear. They reported an increased 

percentage of cases of LSIL from 1.6% to 2.7% and of HSIL increased from 0.3% 

to 0.5%. 

In our study satisfactory smears on GynoPrep (LBC) were 98% as 

compared to 91% on conventional Pap smears. Quite similarly Weintraub and 

Morabia76 have reported an increased number of satisfactory cases (72.2% to 

92%) on liquid based cytology than conventional smears. All drying artefact and 

cytolysis is almost absent or minimal with liquid based cytology because of 

immersion of cells into the liquid fixative and specimen adequacy was greatly 
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improved due to absence of limiting factors like blood, mucus and inflammatory 

cells. Only conventional smears were unsatisfactory due to thick smear, which 

was not a problem with liquid based cytology due to even distribution of cells. 

ASCUS was diagnosed more with conventional pap than with LBC  (9% 

Vs 5%) while  pathologically  67% of ASCUS in LBC and 40% in CP had 

degrees of LSIL. Similarly Mahmood Khaniki35diagnosed ASCUS more with CP 

than with LBC (1.43%vs 0.79%) while pathologically 60% of ASCUS in LBC 

and 16.6%in CP had degrees of SIL. 

In our study sensitivity and specificity of GynoPrep(LBC) was 73% and 

97% respectively and of conventional Pap smear 61% and 81% respectively. 

Very similarly Abulafia et al2 reported sensitivity and specificity of liquid based 

cytology as 76% and 86% respectively whereas on conventional Pap smear, the 

same was 68% and 76% respectively. Naderah Behtash et al42 reported sensitivity 

and specifity of pap spin as 83% and 98% respectively and of conventional 

papsmear 66% and 83% respectively. 
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Comparison of Present study results with other studies. 

 

Table 16 : Comparison of satisfactory smears of various studies 

 

 

Table 17 : Comparision of sensitivity, specificity of CP and  

LBC of various studies 

Studies         Conventional PAP                LBC 

Sensitivity Specificity Sensitivity Specificity 

Present study 61% 81% 73% 97% 

Bolick.DR.et.al 95.2% 58% 85% 36% 

Davey.D.et.al 70-80% - 85-95% - 

Abulafia.et.al 68% 76% 76% 86% 

Sherwani RK.et.al 53.7% 50% 97.6% 53.7% 

Nadereh.Behtash.et.al 66% 83% 83% 98% 

Mahmood.khaniki.et.al 66% - 83% - 

Studies 
Satisfactory smears 

Conventional PAP LBC 

Present study 91.9% 98% 

Weintraub.J.et al 72.2% 92% 

Moss .et.al 81.9% 98.4% 

Carmen Florina Popescu 

et.al 
65.45% 82.27% 

Mahmood Khaniki .et.al 92% 94.7% 



73 

 

SUMMARY 

 

The present study was carried out on 110 patients attending the inpatients 

and outpatient department of Govt. Maternity Hospital, Petla burza, Hyderabad. 

After a detailed clinical history and thorough examination; per speculum 

examination was done and specimen collected for preparation of both 

conventional Pap smear and liquid-based cytology (Gynoprep).Cervical biopsy 

was carried out in all patients. 

63 (57%) cases studied belonged to fourth decade of life, followed by 16 

(15%) cases in the third decade. The minimum age of patient screened was 19 

years and maximum was 63 years. Low grade squamous intraepithelial lesion 

(LSIL) and high grade squamous intraepithelial lesion (HSIL) were found in 16 

(72.2%) cases in patient’s aged between 21-40 years. 

Out of 110 cases, 64 (60.3%) started sexual activity before 19 years of age. 

10 cases (71.4%) of LSIL and 7 cases (87.5%) of HSIL had onset of sexual 

activity before 19 years of age. 67 (61%) cases had more than 3 children.  

Majority of the cases, 62 (56%) belonged to class IV socioeconomic class. 

Out of the 26 cases with dysplasia / carcinoma, 24 cases (84.6%) belonged to 

class IV. 
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Most common presenting complaint was leucorrhoea in 86 (78%) cases, 

followed by lower abdominal pain in 13 (11.8%) cases and postcoital bleeding in 

7 cases (6%). Postcoital bleeding was the presenting complaint in 75% cases of 

invasive carcinoma. 

Out of 110 cases, cytological abnormality was found in 29 cases (26.3%) 

by Gynoprep method, whereas conventional Pap smear detected abnormality in  

28 cases (25.4%). 

108 (98%) cases were satisfactory for evaluation on LBC whereas 100 

(91%) cases were satisfactory on conventional Pap smear. 2 cases (2%) were 

unsatisfactory for evaluation on LBC and 10 cases (9%) on conventional Pap 

smear.  The most common cause of unsatisfactory smear on Gynoprep was scant 

cellularity and on conventional Pap smear, thick smear was the commonest cause.  

A comparative study of LBC and histopathologocial findings was 

performed. Out of the 10 cases diagnosed as LSIL on Gynoprep, 2 (6.9%) case 

each had normal histology and moderate dysplasia and 6 (89.7%) cases had mild 

dysplastic changes on histopathology. Out of the 9 cases of HSIL 1 (14.3%) case 

had chronic cervicitis and 8 (85.7%) cases had moderate dysplasia and all the 4 

cases of carcinoma on GynoPrep revealed squamous cell carcinoma on 

histopathology. 
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A similar comparative study between findings on conventional Pap smear 

and histopathology revealed that out of 6 cases diagnosed as LSIL on 

conventional Pap smear, 1 each (11.8%) had normal histology and chronic 

cervicitis whereas 4cases (76.5%) had mild dysplasia on histopathological 

study.Out of the 8 cases of HSIL, 1(12.5%)had chronic cervicitis and 7(87.5%) 

had moderate dysplasia, whereas all the 4 cases of carcinoma on Pap smear were 

diagnosed as squamous cell carcinoma  on histopathology 

In our study, sensitivity and specificity of Gynoprep (LBC) method is 73% 

and 97% respectively and of conventional Pap smear 61% and 81% respectively. 
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CONCLUSIONS 

Gynoprep (LBC) is a remarkable alternative of the conventional 

Papanicolaou test as: it improves the cell removing from the exo- and endocervix 

level, thus reducing the number of the inadequate smears to be cytologically 

interpreted; it determines a better preservation and distribution of the cells on 

smears; the time to examine them is reduced; the mucus and bleeding quantity on 

smears is reduced. Also, by using this method, the frequency of tracing out the 

preneoplastic lesions is increased, first of all due to the fact that nothing of the 

removed material is thrown away, therefore, there is no air drying artefacts which 

could cause false positive results. As the removed material is brought into the 

laboratory namely into the preservation liquid, it can be kept there for a certain 

period of time. A variable number of smears can be achieved for the same case, 

without the patient should be called for a new sampling intervention and a lot of 

tests or additional studies can be achieved – i.e., HPV-DNA testing or DNA 

probes to trace out Chlamydia or gonococcus.  

Through this new technology implies a more increased price than Babes-

Papanicolaou conventional method, the multiple advantages of the former would 

impose it in the future as an optimal method to early trace out preneoplastic 

lesions of the uterine cervix cancer.  
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