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Abstract 

The current descriptive study is an experience report about the use of gynecological simulators in 

teaching and research activities developed in the Undergraduate and Postgraduate courses in Health 

at Cruz Alta University in Southern Brazil. The present study aims to describe the use of gynecological 

simulator as cervical and anal cytological sample collection teaching-learning strategy, as well as to 

describe the protocol adopted in such procedure. The gynecological simulator is a useful instrument 

applied to the sample collection practice for cervical and anal cytological examination purposes since 

it is a static dummy anatomically similar to the female body. Simulating the procedure allows students 

to train and improve skills required to the technique; however, the theoretical contextualization must 

precede the practice in the simulator to stimulate students to reflect on all aspects involved in the exam. 

The use of a gynecological simulator is recommended as a complementary tool in cytologic 

examination teaching-learning scenarios. 
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Abstract 

The current descriptive study is an experience report about the use of gynecological simulators in teaching 

and research activities developed in the Undergraduate and Postgraduate courses in Health at Cruz Alta 

University in Southern Brazil. The present study aims to describe the use of gynecological simulator as 

cervical and anal cytological sample collection teaching-learning strategy, as well as to describe the 

protocol adopted in such procedure. The gynecological simulator is a useful instrument applied to the 

sample collection practice for cervical and anal cytological examination purposes since it is a static dummy 
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anatomically similar to the female body. Simulating the procedure allows students to train and improve 

skills required to the technique; however, the theoretical contextualization must precede the practice in 

the simulator to stimulate students to reflect on all aspects involved in the exam. The use of a gynecological 

simulator is recommended as a complementary tool in cytologic examination teaching-learning scenarios.  

Keywords: dummies; educational technology; professional training. 

 

1. Introduction  

The paradigm in health professionals’ education has been changing. Students and young professionals in 

the field need to continuously develop skills, which must be acquired outside the operating room, outpatient 

clinic, hospital or laboratory [1]. Thus, different strategies such as simulation may be adopted as active 

teaching methodologies in the health field [2]. 

Simulation is an educational process that reproduces health-work scenarios in several aspects through an 

interactive environment close to the reality faced by healthcare services [3, 4]. This environment may be 

represented through different strategies and technologies, for example: patient simulator (dummy), 

simulated patients (people playing the role of patients, role-play), simulator in virtual environments, videos, 

audios, educational games, mobile telephone applications, hypertexts and mixed methods (use of more than 

one simulator type) [5,6]. 

All these resources allow training the necessary skills to apply the actual procedures to patients. Simulations 

enable a safe training, since the self-recognition of possible errors during the procedures, along with the 

theoretical contextualization of knowledge, helps to assure patient safety [5]. 

Patient safety is paramount and must be emphasized since academic training. Thus, simulations gained 

prominence in professional training [7], since procedures performed in simulators help improving students’ 

performance. Such improvement process reflects trainees’ desire and devotion since it requires hours and 

hours of practice [1]. Although simulation does not replace real clinical scenarios, it allows improving 

students’ clinical skills and helps to reduce the anxiety of professionals when they perform procedures [8].  

Varga and collaborators (2009) emphasize that students have the opportunity to learn and make mistakes 

in the protected environment provided by simulations, as well as that students’ reasoning about their 

mistakes works as cognitive learning stimulus [9]. This characteristic is also the purpose of active 

methodologies, i.e., integrating theoretical-practical knowledge and enabling a critical-reflexive 

professional training [10]. 

Although technical skills may be developed in the operating room, in the hospitalization unit or directly 

with the patient, the difficulty in standardizing procedures, the restricted procedure time and the need for 

excellence in the clinical care given to patients, make the learning process difficult. Thus, using simulators 

gives students the opportunity to practice and maximize their performance [1, 11, 12]. 

Therefore, the aim of the current study was to describe the use of gynecological simulators as a teaching-

learning strategy for the collection of cervical and anal cytological samples, as well as to describe the 

protocol adopted in this procedure, based on the literature, on guidelines and on the experience acquired in 

our academic and professional practices. 
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2. Methods  

The current descriptive study is an experience report about the use of gynecological simulators in teaching-

learning scenarios developed in the Undergraduate and Postgraduate courses in Health at Cruz Alta 

University, Cruz Alta County, the Rio Grande do Sul State. The simulator is stored in the Cytology 

Laboratory of the institution and, since 2013, has been used for the following purposes: I) complementary 

strategy to teach contents encompassing fields such as Cytology, Laboratory Methods, Oncology and 

Women’s Health; II) permanent health education directed to professionals working in Health Services; and, 

III) health education within the community, in order to demonstrate and demystify the examination process. 

The study emerged from the initiative of describing a theoretical-practical approach to the use of 

simulations in the health field, with emphasis to the cytological examination, since there are no national 

guidelines for anal collection, whereas health services use protocol adaptations for cervical collections. 

Thus, the description of a teaching-learning experience based on theoretical and practical knowledge, on 

the activities mentioned above and on requirements set in the literature, was considered relevant. 

The current experience report was developed by a biomedical scientist and a pharmacist, who are clinical 

cytology specialists with teaching experience; by a biomedical scientist and a nurse, who are post-graduate 

students; and by an obstetrician-gynecologist and two biomedicine undergraduate students, who are 

scientific initiation fellows. 

 

3. Experience report and discussion 

3.1 Cytological examination used as screening strategy for the early diagnosis of neoplasias  

Screening is defined as the application of a test or examination to an asymptomatic and apparently healthy 

population to identify cancer-precursor or suggestive lesions, thus enabling them to be referred to further 

investigation and treatment. On the other hand, early detection strategy is defined as the one that allows 

approaching individuals are presenting disease signs and symptoms [13].  

Cytological examinations are used to screen several neoplasias since the first Papanicolaou and Babes 

studies have emerged. Their basic principle lies in the identification of cellular morphology changes by 

observing the cytoplasm and the nucleus of stained cells. Cytoplasmic features indicate the cell 

differentiation level, whereas nuclear features indicate whether the cell is normal or undergoes 

inflammatory, pre-neoplastic and even neoplastic changes [14]. 

National and international guidelines recommend cytology examinations as public cervical cancer (CC) 

screening strategy because they are effective, safe, cost-effective and present 86% to 100% specificity; 

besides being recommended by the Brazilian Ministry of Health (MS - Ministério da Saúde) for sexually 

active women in the age group of 25 to 64 years. The examination should be repeated every three years, 

after two consecutive negative annual examinations [15]. 

Assuring 80% to 85% minimum coverage of vulnerable populations, as well as the quality of the cytological 

examination, and the timely treatment and follow-up of patients is necessary to help to influence the 

epidemiological profile of CC [16,17]. Accordingly, from 2010 on, the Brazilian Ministry of Health 

prepared propositions aimed at improving the effectiveness of cytological examinations through the 
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training and qualification of health professionals working in organized screening programs at primary 

healthcare level [18]. 

Similar to cervical cancer screening, the anal cancer screening based on cytology is also an efficient method 

that can be made available in health services by using the same infrastructure [19]. This strategy allows 

identifying neoplastic changes at early stages and enables early treatments. Current recommendations 

indicate anal screening for at-risk groups, including individuals who practice receptive anal sex, people 

living with HIV/AIDS, and those with a history of anogenital malignancies caused by human 

papillomavirus (HPV) [20,21]. 

The use of cytological examinations as anal cancer screening method remains under discussion. Although 

anal cancer is rare in the general population, in comparison to other cancer types, the number of cases has 

increased in recent years, mainly in women [22]. Therefore, prevention and screening strategies based on 

anal cytology can be adopted to help early detecting this neoplasm, as well as reducing its development 

risk [23]. 

 

3.2 The use of gynecological simulators as teaching-learning strategy 

Simulation is a teaching strategy that complements the traditional training of health professionals and 

students to avoid potential risks to patients. Laboratories - from the most modest to the most sophisticated 

ones - offer adequate teaching conditions within the healthcare context based on the introduction of the 

simulation-fidelity concept [11]. 

Professionals in charge of collecting cytological cervical and anal specimens should be trained and 

qualified to do so to assure that the procedure will be performed efficiently, with quality, and without 

intercurrences. Gynecological simulators, which are characterized as patient simulators or low-fidelity 

static dummies, are among the instruments used for this purpose. 

This simulator type allows making coarse movements in the main joints, does not present any interaction 

or response to the interventions, besides presenting robustness, simple maintenance and low cost [24]. It is 

mainly indicated for the training of technical procedures [25]. 

It is known that skills acquired during simulation exercises are successfully transferred to the clinical 

practice by promoting greater patient care [1,11]. Therefore, a partial body gynecological simulator 

representing the lower part of the adult female body is used in our teaching-training practice, which is 

focused on the collection of samples for cytological examination purposes (Figure 1A). In addition to 

providing familiarity with the materials used in collection procedures (Figure 1B), the contact with the 

dummy and the different uterine cervix aspects (Figure 1C) allows future professionals to develop greater 

intimacy with the examination scenario, to practice the visual inspection of the uterine cervix and to handle 

collection instruments. 

An important benefit from this type of training lies on the increased self-assurance and competence of the 

trainee, since the practice with simulators reduces anxiety and stress, besides reducing the margin of error. 

Also, repeating the movements triggers a muscle memory that leads to technical skill [1, 12]. 
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Figure 1. Materials used to simulate the collection of samples for cervical and anal cytology examination purposes. (A) 

Gynecological simulator; (B) Materials needed for the cytological collection procedure: 1- glass slide with frosted edge; 2- 

slide holder; 3-cytological fixative agent; 4- vaginal speculum; 5- endocervical brush - conventional cytology; 6- endo- and 

ectocervical brush - cytology in liquid medium; 7- wooden spatula. Source: Authors’ files; (C) Uterine cervix models 

presenting distinct aspects. 

 

3.3 Cervical cytology 

Women should be instructed before the examination, since there are many avoidable factors, such as sexual 

intercourse 48 hours before the examination, remnants of medications in the vaginal canal, and the presence 

of sperm or blood in the smear, which may interfere in the cytological collection result [26]. 

Patients shall be placed in gynecological position (as comfortable as possible) during the collection 

procedure. A speculum presenting adequate size for the patient to be examined shall be gently inserted in 

an upright position (Figure 2A). Once the introduction has begun, the speculum shall be rotated into 

transverse position to allow the opening of the instrument to be placed in horizontal position. Once the 

instrument is fully inserted into the vagina, it shall be slowly and gently opened (Figure 2B) to allow 

observing the vaginal walls, their contents and the uterine cervix (Figure 2C) [27, 28]. 

 

 

 

Figure 2. Simulation showing vaginal speculum insertion. (A) Initial vaginal speculum insertion position; (B) 

Opening; (C) Final position with uterine cervix visualization. Source: Authors’ files.  
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The U-shaped side of the Ayre spatula shall be used in collection procedures performed in the ectocervix. 

The longest tip of the spatula shall touch the external orifice of the uterine cervix and smear it through 360° 

rotation around the orifice (Figure 3A) to enable the entire uterine cervix surface to be smeared and 

represented on the slide. A firm, although delicate, pressure shall be applied without harming the uterine 

cervix in order avoid affecting the quality of the sample. The endocervical brush shall be used in collections 

performed in the endocervix; its bristles shall be fully inserted into the vagina, and a 360° rotating 

movement shall be made to cover the entire contour of the uterine cervix orifice (Figure 3B). [27,28]. 

 

 

Figure 3. Simulation showing cervical sample collection. (A) Ectocervix collection using the Ayre spatula; (B) 

Endocervix collection using the endocervical brush. Source: Authors’ files.  

 

The Ayre spatula shall be used to collect samples from the fundus of the vaginal sac in hysterectomized 

women. Concerning pregnant women, the collection shall be preferably performed by using the Ayre 

spatula due to the physiological eversion of the squamocolumnar junction that takes place during pregnancy; 

most of the time, this procedure allows obtaining satisfactory smears without taking the risk of causing 

bleeding events [27,28]. 

The following procedures shall be adopted to prepare the smear: the ectocervical sample shall be 

transversely placed in the upper half of the slide close to the frosted region, and previously identified with 

the patient’s initials and registration number (Figure 4A). The material removed from the endocervix shall 

be longitudinally placed on the lower half of the slide (Figure 4B). The smear shall be immediately fixed 

to prevent the collected material from drying (Figure 4C). The properly-packed slides shall be sent to the 

laboratory (Figure 4D) along with their respective requisition forms. The forms shall be properly filled, and 

their identification shall meet that of the vial or slide holder box and the initials on the slide [27,28,29]. 
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Figure 4. Simulation is showing the preparation and fixation of the uterine cervix cytologic smear and the slide 

packaging process. (A) Smear preparation process using the material collected from the ectocervix; (B) Smear preparation 

process using the material collected from the endocervix; (C) Smear fixation; (D) Slide packaging. Source: Authors’ files. 

 

3.4 Anal cytology 

Unlike the cervical cancer screening, the cytologic examination for anal cancer screening purposes remains 

little adopted in the clinical practice. Although anal sample collections have been cited or described in some 

studies [20, 30-31], there are no guidelines focused on sampling procedures for anal cancer screening 

purposes. 

Therefore, the collection technique presented in the current study was based on literature descriptions and 

the practices adopted in teaching and research activities developed in the Cytology Laboratory at Cruz Alta 

University. Thus, we herein understand the use of simulators in knowledge acquisition and training 

processes focused on sample collection for anal cytology examination purposes as a differentiating factor 

in professional training. Simulators enable the correct identification of anatomical structures, allow 

performing the collection procedure in the correct sequence, as well as identifying and reasoning about 

possible mistakes or intercurrences before applying the technique to real patients. The theoretical 

contextualization of the anal canal histology and anatomy, as well as of the step-by-step collection 

procedure, precedes the practice with the aid of simulators in our teaching practice. 

The anal canal, or anus, (Figure 5) is known as the terminal portion of the rectum; it passes through the 

posterior perineum and ends in the anoperineal line [32, 33]. It is approximately 4 cm long and shorter in 

women [34]. In histological terms, it comprises the columnar epithelium (located in the upper part of the 

anal canal) and the transitional epithelium; it is formed by the squamous epithelium and the non-keratinized 
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epithelium (located in the lower part of the anal canal, approximately 4 to 5 mm from the anoperineal line). 

The squamocolumnar junction (SCJ) is located in the dashed line. Like the uterine cervix, the anal canal 

has an epithelium Transformation Zone (TZ); HPV infections may also happen in this area or just in the 

squamous epithelium [32].  

 

 

Figure 5. Anal canal anatomy. Source: Own authorship 

 

Patients shall be lying in Sims’ position, i.e., in left lateral decubitus, with their right lower limb flexed and 

their left lower limb slightly flexed at the time to collect the sample. This position makes the collection 

process easier because it relaxes the anal sphincters and the perineum, as well as provides greater comfort 

to patients [35,36]. The left lateral decubitus is the position of choice adopted in research projects developed 

by our Research Group since it shows good acceptance by patients. 

Similar to what happens in cervical cytology, patients shall be instructed before the examination because 

there are important recommendations to be followed to allow collecting optimal samples. Enemas and 

receptive anal intercourse shall be avoided 24 hours before the procedure, and the rectum shall be emptied 

before the sample collection [35].  

Samples shall be collected in the anal canal and its margin, with the aid of a brush used for endocervical 

collection to assure better quality and preservation of cellular samples [35, 37]. The brush shall be 

moistened in 0.9% Physiological Serum introduced into the rectum (approximately 3 to 4 cm deep) and 

withdrawn in a spiral motion to allow sampling the anal canal TZ [38,39,40]. 

According to Nadal et al. (2009), the deeper the brush is inserted, the more effective the test will be [37]. 

Darragh and Winkler (2012) also recommend inserting the brush as deep as possible, usually 5-7 cm (2-3 

inches) until finding resistance [35]. The endocervical brush adopted in our practice has two cm-long 

bristles (approximately 0.7 cm diameter); therefore, the entire length of the bristles shall be introduced into 
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the anal orifice to assure proper material collection (Figure 6). 

 

 

Figure 6. Sample collection for anal cytology examination purposes. (A) Brush positioning; (B) Total brush insertion 3 to 4 

cm deep into the anal canal. Source: Authors’ files. 

 

The collected material is smeared on a glass slide through rotational, zig-zag or longitudinal movements 

[38] and immediately fixed with the aid of a cytological fixative agent positioned approximately 20 cm 

from the slide (as in the cervical cytology examination - see Figure 4C) [28].  We adopt the rotational 

movement longitudinally applied to the slide in our practice (Figure 7) since it allows homogeneously 

distributing the collected material and enables good cell preservation.  
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Figure 7. Simulation is showing the anal cytological smear preparation. Source: Authors' files. 

 

The sample embedded in an appropriate medium (e.g., cervical cytology - see figure 4D) shall be referred 

to the laboratory, where it will be processed according to the Papanicolaou technique and analyzed in an 

ophthalmic microscope by the cytologist in charge [40]. Similar to the cervical cytology, anal cytology 

results are classified according to the Bethesda System [41]. The TBS, which is a system developed by a 

group of cytologists, histologists and oncology therapists, introduced the classification of results, as well 

as the criteria to be applied to the smear quality analysis conducted in the cytopathological examination by 

taking into account the components found in the sample [41]. 

Studies indicate sensitivity ranging from 47% and 90% and specificity ranging from 16% to 92% [42]. 

Some methodological limitations can make the sample unsatisfactory, among them: smearing presenting 

acellular or hypocellular material (cells in less than 10% of the smear), contamination with fecal material 

in more than 75% of the smear, and anucleated cells in more than 75% of the smear [38]. 

The sampling collection stage is essential to avoid these limitations; therefore, the procedure shall 

constantly be trained and improved during its application. We recommend some precautions to be taken in 

order to help get good-quality samples, namely: I) preventing the brush from touching the external region 

of the anus aiming at reducing the possibility of contaminating the smear with anucleated cells; II) properly 

fixing the smear in order to cover the entire slide and prevent the sample from drying; and III) inserting the 

brush up to 4 cm deep into the anal canal by making rotational movements to make sure of getting samples 

of cellular representativeness.  
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5. Conclusion  

It is recommended using gynecological simulators as complementary instruments in teaching-learning 

scenarios focused on cervical and anal cytology examinations. Simulations based on the herein described 

procedures may contribute to the qualification of this important examination, which helps screening 

neoplasms presenting high morbidity and mortality rates. 
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