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Abstract: 

In this review we focus on the aetiology, the natural history of CIN, and also category of CIN and also the 

diagnostic possibilities.We performed a search using electronic databases; MEDLINE, and EMBASE, through 

December, 2018. Search strategies used following MeSH terms in searching: “cervical dysplasia”, “Etiology”, 

“screening”, “management”. CIN can be classified into three grades, CIN1, 2 and 3, depending on the proportion 

of the thickness of the epithelium revealing problems. The majority of low-grade CIN lesions regresses within a 

relatively brief period and do not advance to high-grade lesions. High-grade sores are dramatically most likely to 

advance to intrusive cancer. An exact diagnosis of CIN is necessary for medical monitoring due to the fact that 

CIN1 and CIN2/3 lesions are treated differently. Histological diagnosis of CIN can be complicated by the variety of 

cellular transformations that can be associated with swelling, maternity as well as hormonal treatments, which can 

mimic pre-cancerous sores. 
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INTRODUCTION: 

Cervical dysplasia is a precancerous problem in 

which abnormal cell growth happens on the surface 

cellular lining of the cervix or endocervical canal, the 

opening in between the uterus and the vagina. It is 

also called cervical intraepithelial neoplasia (CIN). 

"Intraepithelial" means that the irregular cells are 

present externally (epithelial tissue) of the cervix. 

The word "neoplasia" refers to the growth of new 

cells. Highly connected with sexually transmitted 

human papillomavirus (HPV) infection, cervical 

dysplasia is most usual in women under age 30 but 

can cultivate at any age. Cervical cancer is the 3rd 

most typical cancer cells in females around the world, 

with an estimated 529,000 new cases identified in 

2008 [1]. Due to the development and also extensive 

use cervical cancer testing tools, the occurrence of 

cervical cancer has actually declined globally [2]. 

Additionally, the discovery rate of cervical 

intraepithelial neoplasia (CIN) has raised [3]. 

Cervical cancer continues to be a vital global public 

health problem. Greater than 85% of instances of 

cervical cancer happen among women in the less-

developed countries [3]. 

The systems for classification of CIN that have 

actually been utilized to comprehend cervical 

carcinogenesis have actually developed with our 

understanding of this illness process. The modified 

Papanicolaou system was developed to differentiate 

cancer cells and carcinoma in situ (CIS) from various 

other lesions and now is out-of-date. The dysplasia as 

well as CIN systems were typical up until just 

recently and stay the histologic descriptive terms of 

choice. Nonetheless, it is the Bethesda system which 

is made use of most commonly for cytopathologic 

description as well as is most suitable. First 

developed in 1988, the Bethesda system was 

modified in 2001; it provides a detailed term for the 

reporting of cervical cytology. 

In this review we focus on the aetiology, the natural 

history of CIN, and also category of CIN and also the 

diagnostic possibilities. 

METHODOLOGY: 

We performed a search using electronic databases; 

MEDLINE, and EMBASE, through December, 2018. 

Search strategies used following MeSH terms in 

searching: “cervical dysplasia”, “Etiology”, 

“screening”, “management”. Then we also searched 

the bibliographies of included studies for further 

relevant references to our review. Studies had to be 

relevant to our criteria which should be review, 

systematic reviews, or clinical studies restriction to 

only English language published articles with human 

subject were applied in our search strategies. 

DISCUSSION: 

• Aetiology of cervical intraepithelial 

neoplasia  

Human papillomavirus (HPV) is the single crucial 

original agent in the pathogenesis of cervical cancer 

cells and also pre-cancer [4]. Around 15- 20 types are 

connected with cervical cancer, of which HPV16, 18, 

31, and 45 accounts for 80% of cervical cancers [4]. 

HPV 16 followed by HPV 18 are the most regularly 

detected HPV types in squamous cell cancers of the 

cervix, whereas HPV 18 is a lot more highly related 

to adenocarcinoma of the cervix. Evidence of HPV 

infection can likewise be discovered in 60- 80% of 

high-grade CINs as well as in 75% of 

adenocarcinoma in situ cases [4]. HPV infection is a 

lot more usual in younger women, reaching a peak of 

around 20% among women matured between 20 and 

24 years, with a succeeding decline among women 

aged over 30 years. Infection with the HPV virus is a 

frequent phenomenon, with 80% of females revealing 

proof of infection at some phase in their lives [5]. A 

lot of these infections are transient, with a median 

duration of 6- 14 months; nevertheless, in a small 

proportion, HPV comes to be incorporated right into 

the host genome causing a constant infection as 

discovered by the presence of HPV E6/E7 messenger 

RNA (mRNA) [5]. Females with integrated HPV 

infection are substantially more likely to create 

extreme dysplasia and also malignancy than those 

who get rid of the infection, and also screening 

programmes are significantly incorporating HPV 

screening in an effort to enhance precision [5]. The 

duty of HPV as biomarker for forecasting CIN will 

be reviewed later. Various other dangers aspects for 

developing CIN and also cervical cancer include 

sexual practices, age, smoking cigarettes background, 

diet regimen, parity and also contraceptive usage [4]. 

• Natural history of cervical intraepithelial 

neoplasia  

HPV is the major original agent in the development 

of CIN. In spite of females’ constant direct exposure 

to HPV, the development of cervical cancer is 

relatively uncommon. Many low-grade cervical 

abnormalities, such as CIN1, are associated with 

benign viral replication, and will spontaneously fall 

back without calling for treatment. Studies in females 

have actually shown CIN1 regression rates of as 

much as 70- 80%; nonetheless, in adolescents and 

also young women under 25 years, greater than 90% 

demonstrate regression [6]. In contrast, high-grade 

abnormalities, particularly CIN3, has a much higher 
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opportunity to proceed to intrusive cancer cells, with 

reported development rates of between 0.2- 4% 

within 12 months [6]. A percentage of high-grade 

CIN, nevertheless, will also fall back or persist, and 

this is most likely associated with the boosting proof 

that not all CIN3 as well as, particularly, CIN2 sores 

are true pre-cancerous sores [7]. Although HPV-

induced precancerous lesions may in some 

circumstances quickly cause cancer, the ordinary 

complete time from infection with a carcinogenic 

HPV type to development of intrusive cervical cancer 

is 25- 30 years [7]. CIN2 tends to be a controversial 

diagnosis that is the least reproducible of all cervical 

diagnoses. The biological behavior of CIN2 is not 

well comprehended. Many medical professionals 

treat CIN2 as a true precancerous lesion as well as 

consistently deal with these sores, whereas others 

suggest that CIN2 sores do not exist [8]. Not 

withstanding this, CIN2 regression rates are reported 

at in between 15- 23%, with as much as 55% of 

instances falling back within 4- 6 years [7]. Of 

course, the danger of progression and regression of 

precancerous lesions is greatly influenced by the 

persistence of specific high-risk HPV types. CIN2 

lesions that are HPV 16 favorable seem less likely to 

fall back than CIN2 lesions that are HPV16 

unfavorable [7]. 

Table 1. Correlation between dysplasia/carcinoma in situ, cervical intraepithelial neoplasia (CIN) and the Bethesda 

terminology 

Dysplasia terminology Original CIN terminology Modified CIN 

terminology 

The Bethesda system (SIL) 

terminology (1991) 

Normal Normal Normal Within normal limits Benign 

cellular changes (infection or 

repair) ASCUS/AGUS 

Atypia Koilocytic atypia, flat 

condyloma, without 

epithelial changes 

Low-grade CIN LSIL 

Mild dysplasia or mild 

dyskaryosis 

CIN 1 Low-grade CIN LSIL 

Moderate dysplasia or 

moderate dyskaryosis 

CIN 2 High-grade CIN HSIL 

Severe dysplasia or 

severe dyskaryosis 

CIN 3 High-grade CIN HSIL 

Carcinoma in-situ CIN 3 High-grade CIN HSIL 

Invasive carcinoma Invasive carcinoma Invasive carcinoma Invasive carcinoma 

 

CIN: cervical intraepithelial neoplasia; LSIL: Low-grade squamous intraepithelial lesion; HSIL: High-grade 

squamous intraepithelial lesion; ASCUS: Atypical squamous cells of undetermined significance; AGUS: Atypical 

glandular cells of undetermined significance 

• Natural history of human papillomavirus 

infections  

HPV: infection & oncogenesis  

Papillomaviruses are species-specific, double-

stranded DNA infections. To date, over 150 different 

types have been identified that infect humans and 

also of these, about one-third infect squamous 

epithelia of the genital tract [9]. The virus has eight 

coding genes. Six early genetics (E1, E2, E4, E5, E6 

and E7) manage viral replication and DNA 

transcription, of which E6 and also E7 are thought 

about oncogenic. 2 late genes (L1 as well as L2) 

encode for the infection capside proteins. HPVs are 

classified according to their oncogenic potential. 

Although the specific oncogenic possibility reveals a 

gradient pattern, all viruses are categorized into either 

risky, intermediate-risk or low-risk kinds. Twelve 

HPV kinds have actually been constantly identified 

as risky [10]. High-grade CIN as well as cervical 

carcinoma are mainly connected with risky HPV 

kinds [11]. Risky types HPV-16 and also HPV-18 are 

the most widespread infection enters cervical 

carcinoma. Either of these kinds are recognized in 

about 70% of cervical malignancies [11]. 

Infection  

Infection of the anogenital system with HPV is really 

common: up to 80% of the female populace may be 

infected at least when in a lifetime [12]. A lot of 

infections are efficiently cleared, leaving a little 

subset of roughly 10- 20% of infected women with a 

relentless HPV infection, vulnerable to advancement 

of CIN [12]. The biology and life process of HPV as 

well as its duty in cervical oncogenesis has actually 
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been thoroughly reviewed by others [13]. A brief 

recap will be supplied right here, as a basis for 

biomarker choice. 

Productive infection  

HPV infection results primarily in a productive 

infection of the cervical epithelium in which new 

infections are created. Infection occurs at the basic 

cell layers of the squamocolumnar junction (SCJ), 

after which viral DNA is present in an episomal form 

and expression of E6 and also E7 is restricted. Viral 

replication is promoted by the host replication device 

and also causes abundant expression of viral genetics, 

consisting of E6 as well as E7, in differentiating cells 

in the upper cell layers. Viral replication occurs, 

capside proteins are generated as well as new 

infections are developed, which are shed from the top 

cell layers. Effective infections are cytologically and 

also histologically defined by koilocytosis and also 

other small cellular reactions, which are roughly 

detected as CIN1 or 2 at the most (Figure 1). 

Transforming infection  

High-grade intraepithelial neoplasia of the cervix 

takes place when the regular viral gene expression is 

deregulated [13]. Expression of E6 as well as E7 in 

the basic cell layers is increased, launching 

unchecked cell proliferation and also immortalization 

and making the cell susceptible to chromosomal 

instability. This kind of infection is known as a 

'transforming infection' as well as is associated 

almost specifically with high-grade HPV types. A 

transforming infection is the basis for cervical 

oncogenesis. Transforming infections are 

cytologically and also histologically identified by 

increased varieties of mitotic numbers, actively 

replicating cells throughout the density of the 

epithelium as well as a raised nucleus to cytoplasm 

ratio, which are diagnosed as high-grade CIN (Figure 

1). Several hypotheses have actually developed 

regarding the origin of the cervical transforming 

infections: they could be the result of a persisting and 

also deregulating effective infection or come from as 

primary transforming infections. An interesting new 

idea was lately introduced by Herfs et al. [14]. They 

located that the removal of SCJ cells decreased 

ailment recurrence. This encouraged a just recently 

introduced hypothesis that particular SCJ cells may 

be the origin of high-grade CIN which these cells 

might not restore after excision. They revealed that 

most high-grade CIN lesions created in SCJ cells, 

whereas many low-grade CIN sores developed in 

various other cells populations, such as metaplastic 

epithelium of the cervix or the ectocervix. They 

wrapped up that SCJ cells might be extra prone to 

HPV infection and dysplastic transformations. 

Following this theory, one may imagine two 

pathways to high-grade CIN: some high-grade CIN 

sores occur as a result of a key transforming infection 

of the SJC cells, whereas other high-grade CIN sores 

may happen as a result of a relentless and also 

decontrolled effective infection of various other 

cervical cells. This idea was recently elegantly 

highlighted by Steenbergen et al. [10]. 

 

Figure 1. Histopathological findings in productive and transforming HPV infections. (A) Productive HPV infection, 

characterized by koilocytosis and other minor cellular reactions. (B) CIN3 sore, defined by a raised number of 

mitotic figures, actively replicating cells throughout the thickness of the epithelium as well as an increased nucleus 

to cytoplasm proportion. Both figures are hematoxylin and also eosin stained. 

• Diagnosis 

Clinical features of CIN  

There are no particular signs and also no particular 

medical functions that show the existence of CIN 

[15]. A number of these lesions, nevertheless, may 

transform white on application of 3-5% acetic acid, 

as well as might be iodine-negative on application of 

Lugol's iodine service, as the CIN epithelium consists 

of little or no glycogen. 
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Diagnosis and grading of CIN by cytology  

CIN may be identified by microscopic examination 

of cervical cells in a cytology smear marked by the 

Papanicolaou technique [16]. In cytological 

preparations, individual cell transformations are 

evaluated for the diagnosis of CIN and also its 

grading. In contrast, histological assessment of whole 

tissues permits several other features to be analyzed. 

Cytological analysis of CIN, based upon nuclear and 

cytoplasmic transformations is typically quite tough. 

Nuclear enlargement with variation in shapes and 

size is a regular feature of all dysplastic cells. Raised 

intensity of staining (hyperchromasia) is another 

popular element [16]. Uneven chromatin distribution 

with clumping is constantly present in dysplastic 

cells. Mitotic figures and noticeable nucleoli are 

unusual in cytological smears. Unusual centers in 

superficial or intermediate cells indicate a low-grade 

CIN, whereas abnormality in cores of parabasal as 

well as basal cells indicates high-grade CIN. The 

amount of cytoplasm in relation to the size of the 

nucleus (nuclear-cytoplasmic proportion) is among 

one of the most essential base for evaluating the 

grade of CIN [17]. Raised proportions are associated 

with a lot more serious degrees of CIN. Generally, a 

cervical smear has cells with a range of 

transformations; significant obstacles as well as 

subjectivity, as a result, are associated with reporting 

the results. Experience of the cytologist is seriously 

important in final reporting. 

Diagnosis and grading of CIN by histopathology  

CIN might be presumed via cytological evaluation 

making use of the Papanicolaou strategy or through 

colposcopy test [18]. Ultimate medical diagnosis of 

CIN is developed by the histopathological evaluation 

of a cervical punch biopsy or excision specimen. A 

judgment of whether a cervical tissue specimen 

shows CIN, and also to what degree, is dependent on 

the histological characteristics interested in 

differentiation, maturation as well as stratification of 

cells and also nuclear problems. The percentage of 

the density of the epithelium revealing mature as well 

as separated cells is utilized for grading CIN. A lot 

more severe levels of CIN are most likely to have a 

higher percentage of the thickness of epithelium 

made up of undifferentiated cells, with only a narrow 

layer of mature, distinguished cells on the surface 

[20]. 

Nuclear problems such as enlarged nuclei, raised 

nuclear-cytoplasmic proportion, increased intensity 

of nuclear discoloration (hyperchromasia), nuclear 

polymorphism as well as variation in nuclear 

dimension (anisokaryosis) are analyzed when a 

diagnosis is being made [20]. There is commonly a 

strong correlation between the percentage of 

epithelium revealing maturation as well as the level 

of nuclear problem. Mitotic numbers are seen in cells 

that remain in cell division; they are irregular in 

normal epithelium and also, if present, they are seen 

just in the parabasal layer. As the extent of CIN 

boosts, the number of mitotic numbers additionally 

raises; these might be seen in the surface layers of the 

epithelium. The much less differentiation in an 

epithelium, the higher the level at which mitotic 

figures are likely to be seen. Abnormal 

configurations of mitotic numbers additionally are 

taken into consideration in reaching final diagnosis. 

In CIN 1 there is excellent growth with marginal 

nuclear irregularities and few mitotic figures. 

Undifferentiated cells are restricted to the much 

deeper layers (reduced 3rd) of the epithelium. Mitotic 

numbers exist, but not extremely many. Cytopathic 

alterations due to HPV infection may be observed in 

the full density of the epithelium [21]. CIN 2 is 

characterized by dysplastic cellular modifications 

primarily limited to the reduced half or the reduced 

two-thirds of the epithelium, with even more marked 

nuclear problems than in CIN 1. Mitotic figures 

might be seen throughout the reduced half of the 

epithelium. In CIN 3, differentiation as well as 

stratification might be entirely lacking or present just 

in the shallow quarter of the epithelium with 

countless mitotic figures [21]. Nuclear abnormalities 

prolong throughout the density of the epithelium. 

Several mitotic figures have abnormal forms. 

A close interaction in between cytologists, 

histopathologists as well as colposcopists improves 

reporting in all 3 disciplines. This specifically helps 

in separating milder levels of CIN from various other 

problems with which there can be complication. 

CONCLUSION: 

CIN can be classified into three grades, CIN1, 2 and 

3, depending on the proportion of the thickness of the 

epithelium revealing problems. The majority of low-

grade CIN lesions regresses within a relatively brief 

period and do not advance to high-grade lesions. 

High-grade sores are dramatically most likely to 

advance to intrusive cancer. 

An exact diagnosis of CIN is necessary for medical 

monitoring due to the fact that CIN1 and CIN2/3 

lesions are treated differently. Histological diagnosis 

of CIN can be complicated by the variety of cellular 

transformations that can be associated with swelling, 

maternity as well as hormonal treatments, which can 

mimic pre-cancerous sores. The natural history of 
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high-grade cervical intraepithelial neoplasia (CIN) is 

mainly uncertain as well as current histopathological 

exam is incapable to distinguish in between lesions 

that will regress and also those that will certainly not. 

Consequently, most high-grade sores are currently 

treated by medical excision, causing overtreatment as 

well as unneeded issues. 
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