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Abstract:   A Pap test can identify the pre-cancerous and cancerous problem 

in the vagina and uterine cervix. Cervical tumour is the easiest gynecologic 

disease to be diagnosed, treated and prevented using regular screening tests 

and follow-up. This review aimed to explore the opinion of specialists about 

cytological changes and the precancerous lesions with Pap smear test and 

visual inspection of the cervices, also to determine the relationship of this 

malignancy with demographic characteristics of patients. Results showed 

that few cervical cancer and pre-cancer were with women in postmenopausal 

period, but more were with women in the premenopausal period. Visual 

inspection of the cervix can show erosion lesions by gross inspection. Upon 

cytology examination, women can showed non-specific inflammation, or 

exposed to reactive squamous metaplasia, sometimes may be had 

Koilocytotic atypia, cervical intraepithelial neoplasia (CIN1) or low grade 

squamous intraepithelial lesion (LGSIL). Also the studies showed oral 

contraception methods may be risk factors to cervical precancerous cases. In 

the Middle East unless the abnormal vaginal discharge can lead the women 

to attend the clinic but rare women come for routine checking or Pap test. 

Conclusion: We conclude routine screening and Pap smear testing for uterine 

cervix and vagina might be useful especially for sexually active women for 

preventing the occurrence of precancerous and later cancerous lesions in 

these organs. 
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Introduction 

Cervical cancer is the third most commonly diagnosed cancer and the fourth leading cause of 

cancer death among women worldwide. Cervical cancer incidence and mortality rates have declined 

in developed countries due to the use of cytology screening programs [1]. However, the vast majority 

of deaths occur among women living in low- and middle-income countries due to poor access to 

screening and treatment facilities [2]. In addition, this cancer is often not recognized until symptoms 

appear, which include vaginal bleeding, foul-smelling discharge, pelvic or leg pain, or even kidney 

failure. The cure rate for cervical cancer once symptoms appear is much lower than when the disease 

is detected early [3]. Common women who acquire cervical cancer incline to have one or more risk 

factors that influence the disease. The risk factors involve ethnic factors, younger age at first sexual 

intercourse, earlier age at first birth, multiple sexual partners, steroid contraception, and infection with, 

e.g. human papillomavirus (HPV), herpes simplex virus type 2, Neisseria gonorrhoeae and Chlamydia 
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trachomatis, immunosuppression, changing sexual behavior, cigarette smoking and human 

immunodeficiency virus (HIV)-infected women [4-8].  

It has been observed that 99.7% of precancerous changes of the cervix are caused by infection 

with human papillomavirus (HPV), which has several carcinogenic subtypes, including: 16, 18, 31, 33, 

35, 39, 45, 51, 52, 56 and 58 [6, 7]. Although the majority of HPV infections are curable spontaneously 

and do not lead to precancerous cellular changes, chronic infection with certain types of HPV 

(especially types 16 and 18) can cause abnormalities in cervical cells [9]. Up to one-third of these lesions 

can develop into cervical cancer if left untreated [10, 11]. 

The high mortality rate from cervical cancer in developing countries is mainly due to 

unsuccessful screening programmes, limited access to cervical cancer screening, and low levels of 

treatment and follow-up after abnormal test results [12,13]. 

Currently, two types of diagnostic tests are used for cervical cancer screening including the Pap 

test (also known as the Pap smear) and the human papillomavirus (HPV) test [9]. The latter test, the 

HPV test, detects infections caused by potentially cancer-causing viruses as well as providing a 

reproducible profile for women at high risk of developing precancerous or cancerous lesions [9]. 

However, HPV testing is currently of limited use in low-income countries due to trained technicians, 

laboratory infrastructure, and storage facility requirements [14,15]. With regard to the Pap smear test, 

it allows for the detection and treatment of precancerous cervical lesions [16,17]. However, gross 

cervical lesions are not always seen in patients with an abnormal Pap smear. Therefore, this test is 

followed by colposcopy as well as the treatment reaction in the common cytology-based screening. 

Unfortunately, these tests are not always feasible in most low- and middle-income countries due to 

their high cost and less healthcare services [18]. 

Prevention, early detection, treatment and control of cervical lesions before surgical 

intervention are essential methods for reducing cervical cancer and are essential methods for reducing 

premature mortality throughout the productive period of a woman’s life [1]. Effective training and 

screening techniques have been developed, including visual inspection application (VIA) of 3–5% acetic 

acid solution to the cervix, which does not require any laboratory equipment [19, 21]. VIA is easy to 

learn, with health care workers being taught within 5–10 days [22]. This test has similar or even better 

sensitivity when compared with conventional cytology, and in low-resource countries, VIA is the 

preferred choice for cervical cancer screening. However, its specificity is lower, increasing the risk of 

overtreatment [23, 24]. Vaccinating young females against HPV 16 and HPV 18 infection has been 

shown to be an effective new method for reducing cervical cancer, although this vaccine is expensive 

and not feasible in poor countries [25]. 

Though cervical cancer incidence rates have declined in the Middle East and other parts of 

developing countries, which may be due to low incidence of HPV or may be due to societal disapproval 

of extramarital sexual activity [26]. However, cervical cancer mortality remains a major health problem 

in developing countries [1]. 

In Iraq, several studies have been conducted on the Pap test, mainly to detect reproductive 

system problems including specific or non-specific infections, in addition to specific cytological changes 

as precancerous lesions [27-29]. Reports from Iraqi health institutions indicate that more than 300 

women are diagnosed with cervical cancer every year, and more than 200 of them die from the disease 

[30]. Also, 197 cases of cervical cancer were recorded among Iraqi female patients (25-70 years old) 

living in different governorates during 2013. In Iraq, cervical cancer ranks twelfth among women, and 

tenth among those aged 15-44 years [31]. In general, there are no data yet on the Iraqi population 

infected with HPV, but in Asia, the continent to which Iraq belongs, about 2.5% of females are exposed 

to cervical infection with HPV 16/18 [7,30]. 

Although the incidence rates of cervical cancer in Iraqi hospitals are very low, if this cancer 

occurs, it will develop to an advanced stage, which predicts a very poor survival [32]. Because there are 

many studies that link the demographic and clinical characteristics of patients with the incidence of 

cervical cancer. Therefore, and because of the importance of this disease in Iraqi women, this study 

aimed to extract the findings of previous studies in Iraq in particular and the Middle East in general 

about the association of cervical cancer with the demographic characteristics of patients and the 
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estimation of visual examination of the cervix along with the study of the cellular changes of 

precancerous lesions using the Pap test. 

Materials and Methods 

The methodology for the article focuses on how to Structure and conduct a comprehensive 

investigation of cervical cancer screening through the Pap smear test. Quantitative as well as qualitative 

data drawn from multiple sources, such as previous research and health reports along with clinical 

studies, are used in the study. Demographic and clinical histories of patients are meticulously recorded 

in order to assess for potential risk factors that include age, sexual activity, contraceptive use, and HPV 

infection. Detailed procedures of the Pap smear procedure are provided in this chapter, from the purity 

and number of sampling with the Ayers spatula, to the cytological examination following the Bethesda 

classification system. 

Visual inspection methods such as VIA supplement Pap smear results, and are low resource 

costs alternative screening methods. Descriptive and inferential statistics are used in data analysis to 

correlate patient characteristics with precancerous lesions in an attempt to build a robust 

understanding of the epidemiology of the disease. The quality control of this methodology is rigorous 

and focused toward making the study accessible for women living in underserved countries serving as 

a mark of the study’s commitment to practical and sustainable health interventions. Throughout the 

research process ethical considerations, including informed consent and patient confidentiality are 

rigorously up held. The findings are aimed to help indicate what could be tweaked in cervical cancer 

prevention strategies. 

Results and Discussion 

Pap Smear Test Technique  

A Pap smear test is a microscopic examination of cells taken from the cervix and is used to 

detect precancerous or cancerous conditions of the cervix as well as other medical conditions. Patients 

first undergo visual examination of the cervix and vagina at a designated center. Samples are then 

collected from the participants using an Ayers spatula or brush [18]. The smaller end of the Ayers 

spatula is inserted through the external orifice and the columnar squamous junction is scraped by 

rotating the spatula 360 degrees. The scraping is then spread evenly on a glass slide to be stained for 

cytological diagnosis according to the Papanicolaou staining method. Pap staining is performed 

according to the procedure described by Manal, et al., which involved fixing all slides in 95% ethanol 

before staining for 20–30 minutes, then immersing the slides in descending concentrations of ethanol, 

each for 10 dips, including 95%, 80%, 70% and 50% ethanol. The slides are then dipped 10 times in 

distilled water, followed by 1-2 min of hematoxylin staining. Excess stain is removed by briefly 

exposing the slides to running tap water. Ascending concentrations of ethanol (50%, 70%, 80% and 95%) 

are then applied, immersing the slides 10 times in each concentration. The slides are then placed in 

Orange-G stain for 2 min, followed by 10 dips in 95% ethanol. Eosin stain is also used to stain the 

specimens for 2 min, after which the slides are dipped in 95% ethanol for 10 dips, and this is repeated 

for another 10 dips in 95% ethanol. Absolute ethanol is then used for 10 dips. The slides are then placed 

in a 50:50 mixture of absolute ethanol: xylene for 5 min. Finally, the slides remain in xylene for 20 

minutes to be fixed with DPX (a mixture of dysterin, a softening agent, dissolved in xylene) [33]. 

Slides are examined under a light microscope at 40x% magnification, and cervical smears are 

examined by a pathologist. According to the 2001 Bethesda classification, smears are described as 

negative for atypical squamous cells (ASC), atypical glandular cells (AGC), low-grade intraepithelial 

lesion, high-grade intraepithelial lesion, and carcinoma [34]. 
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Multiple fields of Pap smear of women with conventional Pap smear from archived cases of the 

author's work and research 

According to Bethesda Terminology (9) the main cytological changes that can be diagnosed in the cervix 

by Pap smears: 

1- Non-specific cervicitis with benign squamous metaplasia exhibiting inflammatory-associated 

cellular changes (a), 

2- Reactive squamous metaplasia( b),  

3- Endocervical glandular dysplasia (i.e., CIN1 or LGIL), (c) 

4- Non-specific cervicitis, sheets of benign abnormally exfoliated endocervical or endocervical 

polyp (d), 

5- Atypia  of squamous and endocervical cells (e),  

6- Candida albicans (f) 

7- Trichomonas vaginalis (g) 

8- Infections with dysplastic cells(h)  

9- Non - specific cervicitis extending to the endocervix(i),  

10- Aplastic  endocervical cells (j) 

11- Koilocytoti c atypia possibility due to Human Papillomavirus infection(k) 

 

Pap Smear for prevention of cancer and other problems 

The cause of most cervical cancer is thought to be human papillomavirus (HPV) infection [6,7]. This 

infection resolves without any therapeutic intervention in most women, however, those with persistent 
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HPV infection are at risk of developing type II and III cervical cancer [29,35]. In developing countries, 

there is a tendency to increase the incidence of the disease attributed to early onset of sexual activity, 

certain sexual behaviors such as high number of multiple partners, infrequent use of condoms, multiple 

pregnancies, immunosuppression and infectious agents mainly HPV [36]. In addition to oral 

contraceptives, and dietary habits [11, 30, 37]. 

This review was conducted in order to determine the potential impact of risk factors on cervical 

health in Iraqi women. Studies show that most infected women are married, which means that sexual 

activity plays a major role in the vulnerability of the female reproductive system to many health 

problems [38]. It has been reported that almost all sexually active women will be infected with HPV at 

some point in their lives, while some may be infected repeatedly. The peak time of infection is shortly 

after sexual activity [2]. 

      Previous studies suggest that young women have large areas of immature cervical epithelium, 

which appears to be more susceptible to HPV infection than other squamous epithelium. If sexual 

activity begins at an early age, especially with multiple partners carrying HPV infection, women are at 

increased risk of cervical cancer [39–41]. HPV-induced cervical cancer can develop within 2 years of 

infection of the unstable squamous epithelium of the cervix. However, most cancers arise from or 

adjacent to pre-existing lesions that progress from one stage to another over a period of 10–30 years. 

Over time, uninfected squamous epithelium matures and appears to be more susceptible to infection 

with risk-free or low-risk viruses, such as HPV 6 [42]. On the other hand, it has been shown that 

postmenopausal women without previous cervical diseases are less likely to develop cervical cancer 

[43].  Furthermore, in previous studies, residence, occupation, or menstrual cycle regularity had no 

significant effect on the incidence of cervical cancer. While taking oral contraceptives for more than 5 

years doubles the risk, taking them for more than 10 years quadruples the risk [45]. 

     The Papanicolaou cytology test. Named after Dr. George N. Papanicolaou who first described it in 

1928, this test has dramatically reduced cervical cancer incidence and mortality by 75%. It is a screening 

tool that looks for changes in the transformation zone of the cervix, which are often caused by human 

papillomavirus (HPV). Previous studies have found that there may be a significant association between 

abnormal Pap smears and hormonal contraceptives, bleeding after intercourse, vaginal discharge, 

abdominal pain, and itching, which are the most important signs of cervicitis that prompt women to 

seek a cervical screening clinic. [21, 47].  

    Mild and moderate cervical problems, such as erosions and warts, were shown by microscopic 

examination to be nonspecific vaginitis and cervicitis in women, and extended to the cervix with 

reactive squamous hyperplasia and cervical intraepithelial neoplasia (CIN1) or low-grade squamous 

intraepithelial lesion (LGSIL), which can be called precancerous lesions. These conditions can be treated 

at low cost and in a short time to avoid progression to cervical cancer [18]. Cervical cancer is known to 

be preceded by a long stage of pre-invasive disease called cervical intraepithelial neoplasia (CIN), 

which is classified into grades I, II, and III. If left untreated, these lesions, especially high-grade CIN II 

and III lesions, can progress to cancer to a large extent. Using the Papanicolaou technique for Pap and 

vaginal smears, these changes can be detected [48]. Furthermore, mild dysplasia of the squamous cells 

of the cervix has been demonstrated with mild dysplasia and therefore the possibility of HPV infection 

cannot be excluded [48]. 

   Previous studies have demonstrated the ability of Pap smear testing of the cervix to diagnose some 

microbiological agents such as actinomycetes, herpes simplex virus, or human papillomavirus, in 

addition to Candida albicans and Trichomonas vaginalis [49]. 

   Another advantage of applying Pap tests is to prevent unnecessary treatment that may have 

negative effects on the patient's health. The treatment program for cervical cancer is radical 

hysterectomy with pelvic lymph node dissection for early-stage disease along with radiation or 

chemotherapy or both for advanced stages [50-52]. However, some doctors do not give 

chemotherapy unless it is necessary to avoid suppressing the patient's immune system [53].  

 Molecular detection of HPV DNA or RNA is currently the standard screening test [54], however, 

these tests are relatively cost-effective in developing countries. In addition, HPV vaccination, whether 

available or not, cannot replace cervical cancer screening [2]. Thus, in the absence of a well-organized 
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screening program, a reliable and inexpensive approach such as the Pap test is needed for the initial 

diagnosis of cervical problems. This should be combined with increased awareness of women to attend 

clinics and hospitals for routine screening against gynecological diseases including cervical cancer [37, 

55–57]. 

 Cytology-based screening programs have faced many logistical challenges in different countries. 

Among these challenges is the registration of qualified screeners who are able to establish appropriate 

laboratories and provide quality assurance programs, which may represent one of the biggest struggles 

[42]. Furthermore, it is necessary to develop a cancer control strategy that integrates cancer screening 

and diagnosis with the treatment of pre-invasive and invasive cancers [3]. 

 According to the most recent guidelines from the American Cancer Society, screening should begin 

at age 21 [58], and younger women should not be screened with either the Pap test or the HPV test. 

However, women aged 21–29 should be screened every 3 years, while the HPV test should be used 

only if the Pap test reveals abnormal results. Women aged 30–65 should be screened every 5 years with 

the Pap test and HPV test combined. This type of screening is desirable, but continuing with Pap testing 

every 3 years is more appropriate [59, 60]. 

Conclusion 

Pap smear is a very important method for early detection of cervical cancer, which needs follow-up to 

identify reproductive complications, especially cancerous and precancerous lesions. If lesions and 

infections are identified and treated later, the development of a serious disease problem may be stopped 

and controlled. We strongly recommend that sexually active women undergo routine Pap smear 

screening because they are more susceptible to infection or precancerous or cancerous cellular changes 

than others.  
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