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Prevalence of Trichomonas Vaginalis in Women with
Precancerous and Indeterminate Lesions at Cytology
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Abstract— Trichomonas vaginalis was investigated by
cervicovaginal cytology in pregnant and non-pregnant women
receiving care at two public referral hospitals in Goiânia,
Goiás, Brazil. The frequency of Trichomonas vaginalis
infection, the correlation between its presence and a diagnosis
of precancerous and indeterminate lesions, and potential
inflammatory changes in the vaginal epithelial cells in the
presence of the parasite were evaluated.Overall, 359
Papanicolaou smears from 157 pregnant women and 202 nonpregnant women were evaluated. The principal inflammatory
changes associated with the presence of T. vaginalis were
registered.A second examiner reevaluated the slides. T.
vaginalis infection was found in 46% of the slides,
withprecancerous lesionsbeing found in 4.2% of the infected
women.
Perinuclear halos were the most common
inflammatory change associated with the presence of the
parasite. Adherence of the parasite to the vaginal epithelial
cellsand ill-defined cytoplasmic borders were more commonly
found in the group of pregnant patients. The prevalence of T.
vaginalis was high in the present study, both in the pregnant
and non-pregnant women. The socioeconomic level of the
study population and the examiners’ experience played a
particularly relevant role in the results obtained.
Index Terms—Trichomonas vaginalis; Papanicolaou smear;
uterine neoplasms.

I.

INTRODUCTION

Trichomonas vaginalis (T. vaginalis)is an extracellular
protozoan parasite that infects the vagina,affecting around
170 million women worldwide. The presence of the parasite
triggers inflammatory processes in the vaginal epithelial
cells that range from moderate to severe (according to the
Papanicolaouclassification). However, there is speculation
that these inflammatory processesmay consequently lead to
a diagnosis of precancerous lesions (classified according to
the Bethesda system for reporting cervical cytology) [1].
Cytology is the method of choice for diagnosingT.
vaginalisbecause of its low cost and ease of use as well as
its wide range of advantages in cervical cancer screening. T
vaginalis has been associated with the neoplastic process,
particularly following the discovery of its characteristic
adherence to the vaginal epithelial cells, which is
responsible for the interaction between these cells and the
parasite, with an exchange of chemical signals between
them [1, 2].
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The present study evaluated the detection frequency of T.
vaginalisby cytology.
Cytological abnormalities and
inflammatory changes were evaluated as a function of the
presence of the parasite in pregnant and non-pregnant
women receiving care at referral hospitals in Goiânia, Goiás,
Brazil.

II.

METHODS

A. Study Population and Site
The study population consisted of 359 healthy women
(157 pregnant women and 202 non-pregnant women)
receiving care at two public hospitals in Goiânia: the Dona
Iris Maternity Hospital, a reference center for women’s
healthcare associated with the Goiânia Municipal Health
Fund, Goiânia, Goiás, Brazil, and the Teaching Hospital of
the Federal University of Goiás, a reference health center for
the state of Goiás.

B. Ethical Aspects
The internal review board of the Federal University of
Goiás Teaching Hospital approved the study protocol. The
study was conducted in accordance with the 2008
amendment of the Declaration of Helsinki [3]. The women
signed an informed consent form.

C. Data Collection and Processing
During gynecological consultations, the medical teams at
the participating hospitals collected the cervicovaginal
smearsusing cervical brushes and spatulas.The smears were
immediately fixed in 70% alcohol. The conventional
method of Papanicolaou (Pap) smear preparation was used
and the slides were analyzed using an Olympus optical
microscope, model CBA (Figures 1, 2 and 3).
D. Papanicolaou Smears
The slides were examined by the principal investigator of
the study, who has a postgraduate degree in clinical
cytology from the School of Pharmacy, Federal University
of Goiás. Quality control consisted of rescreening 10% of
all slides examined. A technician trained at the José
Alencar Gomes da Silva National Cancer Institute
conducted a test-retest of all smears that tested positive for
T. vaginalis in order to allow a consensus to be reached
regarding results.
The cytopathology reports were prepared in accordance
with the 2001 Bethesda system for reporting cervical
cytology [4].
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ASC-US: Atypical squamous cells of undetermined significance
LSIL: Low-grade squamous intraepithelial lesion
HSIL: High-grade squamous intraepithelial lesion

E. Scanning Electron Microscopy
For illustrative and comparative purposes, scanning
electron microscopy was performed using a samplefrom a
pregnant patient cultured in Diamond’smodified medium.
The smear was fixed under a cover slip measuring 24 x 24
cm, coated with 0.1% gelatin, fixed in 4% paraformaldehyde
and stored overnight in a humidified chamber. Dehydration
was performed in increasing solutions of ethanol.The slide
was dried in hexamethyldisilazane and deposition of gold
films was performed under vacuum usinga Denton vacuum
system. The specimen was examined using a Jeolscanning
electron microscope (JSM-610), equipped with energydispersive spectrometry and Thermo Scientific NSS spectral
imaging, operated at 4 kV, and installed in the microscopy
laboratory of the Physics Institute, Federal University of
Goiás (Figure 4).

The main inflammatory change found in the patients
infected with T. vaginalis consisted of perinuclear halos in
both groups, including 100% of the 24 slides analyzed in the
group of non-pregnant women. Enlarged nuclei and
hyperkeratosis were also more common in the group of nonpregnant women (91% versus 79%); however, the
percentages with ill-defined cytoplasmic borders and
adherence of the parasite to the vaginal epithelial cells were
higher in the group of pregnant women at the Dona Iris
Maternity Hospital (Table 3).
Table 3: Principal inflammatory changes found in the
presence of T. vaginalis in pregnant and non-pregnant
women receiving care at referral hospitals in Goiânia.

F. Statistical Analysis
The chi-square test and Fisher’s exact test were used in
the statistical analysis, which was conducted using the
EpiInfo software program, version 7. Significance level was
defined as p<0.05.

III.

Inflamatory
changes
Perinuclear
halos

RESULTS

Table 1: Frequency of T. vaginalis infection in pregnant
men receiving care in referral hospitals in Goiânia.

Pregnant
Women

Non-Pregnant
Women

Total

Positive

58 (37%)

109(54%)

167(46%)

Negative

99 (63%)

93 (46%)

192(53%)

Non-Pregnant

Total

Women

Overall, 46% of the women investigated in the present
study were infected with T. vaginalis. The frequency was
higher in the group of non-pregnant women compared to the
group of pregnant patients (54% versus 37%) and this
difference was statistically significant (p<0.05) (Table 1).

T. vaginalis

Pregnant
Women
24(100%)

43 (98%)

67 (98%)

Enlarged
nuclei

19 (79%)

40 (91%)

59 (87%)

Ill-defined
cytoplasmic
border

23 (96%)

36 (82%)

59 (87%)

Adherence to
vaginal
epithelial
cells

21 (87%)

37 (84%)

58 (85%)

IV.

FIGURE

Total
157(100%)
202(100%)
359(100%)
the patients with T. vaginalis (Table 2).Fisher’s exact test 0,001
Table 2: Association of precancerous lesions with the
presence of T. vaginalis in women receiving care at referral
hospitals in Goiânia

Positive

Negative

Total

ASC-US

4 (2.4%)

1 (0.5%)

5(1.4%)

LSIL

3 (1.8%)

6 (3.1%)

9 (2.5%)

HSIL

0

1 (0.5%)

1 (0.3%)

Negative for
malignancy

160(95.8%)

184(95.8%)

344(95.8%)

Fig.1 Adherence of T. vaginalis to the vaginal epithelial
cells and perinuclear halo (Pap smear).
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V.

Fig. 2 Adherence of T. vaginalis to the vaginal epithelial
cells and ill-defined cytoplasmic border.

Fig. 3 Trophozoite form of T. vaginalis in scanning electron
microscopy.

Fig. 4 Amoeboid form of T. vaginalisand vaginal epithelial
cell in scanning electron microscopy.
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DISCUSSION

The prevalence of T. vaginalis infection found in the
present study was high compared to previous reports in the
literature. A study conducted in the Manhiça district of
Mozambique reported the presence of the infection in 31%
of cases examined (78/254); however, in addition to the
socioeconomic and cultural characteristics of that
population, 47% of whom are illiterate, it is also important
to take into consideration that the sensitivity of the
diagnostic technique used (i.e. wet mount examination) is
considered low [5,6].
predisposes women to infection by parasitic agents;
however, the prevalence of T. vaginalis in the group of
pregnant women in the present study was lower than that
found in the non-pregnant group. The characteristics of the
population receiving care in the latter group (women living
in conditions of poverty) may in part justify thisfinding.
Another factor may be the diagnostic technique used,
bearing in mind that the specificity of the Pap smear is lower
than that obtained with other methods [7]. The frequency of
T. vaginalis was evaluated in pregnant women in Papua
New Guinea, where the infection was found in 21.3% of the
400 samples analyzed by polymerase chain reaction (PCR)
[8]. In another study conducted in Zimbabwe, infection was
detected by wet mount examinationin 11.8% of 691
pregnant women (≥ 36 weeks of pregnancy) [9].
Pap smear is considered a highly sensitive technique
compared to microscopy, culture and even PCR.
Nevertheless, the specificity of this technique is arguable,
since false-positive results have been reported in the
literature as a consequence of possible diagnostic confusion
betweenT. vaginalisand cell remnants [10]. In this case, the
experience of the examiner becomes a relevant factor in
determining the sensitivity and specificity of the exam.
Howel et al. reported a better performance by
cytotechnologists in the College of American Pathologists
Interlaboratory Comparison Program in Gynecologic
Cytology (CAPPAP program) for evaluation of the presence
of the parasite in cervicovaginal smears [11]. Loo et al.
reported sensitivity of 98%, specificity of 96% and a
positive predictive value of 88% for detection of the parasite
in the Pap smearin relation to the gold-standard culture in
Feinberg’s medium [12].
The indeterminate lesionsand the precancerous lesions
detected in this study were associated with the presence of
T. vaginalis in 4.2% of the 359 women analyzed. Donders
et al. reported the presence ofT. vaginalis in 1.3% of cases
of atypical squamous cells of undetermined significance
(ASC-US) (Bethesda) compared to 0.03% when no
malignant lesions were found [13]. Misra and Singh found
T. vaginalis in 8.1% of cases of low-grade lesions defined
according to the Bethesda system [14].
The principal inflammatory changes associated with the
presence of T. vaginalisin the present study are similar to
those reported by Noël and Engohan-Aloghe[15]. There was
a high rate of perinuclear halos, nuclear enlargement and
adherence of the parasite to vaginal epithelial cellsin both
studies.No case of ill-defined cytoplasmic border was
reported in the aforementioned study; however, according to
Lemos et al. that change is characteristic of the presence of
the parasite, which was found in 50% of the smears
analyzed [16].
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In the present study, ill-defined cytoplasmic borders were
present in 87% of the infected pregnant women and in 84%
of the infected non-pregnant women. Greater importance is
now being given to this changeas well as to the adherence of
T. vaginalis to the vaginal epithelial cells, in view of the
recent discovery of the pseudocystic or amoeboid form, the
form acquired by the parasite when it comes into contact
with the vaginal epithelial cells, at which time the signaling
process begins [1]. Blurring of the cytoplasmic border and
adherence to the vaginal epithelial cells were found
principally in microbiota consisting of cocci and short
bacilli.
Bär et al. highlighted the importance of commensal
microbiota in providing protection from parasitic protozoan
infections at the vaginal mucosa. In the present study, cocci
and short bacilli predominated whenT. vaginaliswas present.
The infectious agent that was most commonly associated
with its presence was the Gram-negative bacteria
Gardnerella vaginalis, a fact already reported in the
literature when clue cells (vaginal epithelial cells coated
with coccobacilli) are a constant part of the microbiota,in a
pattern referred to as anaerobic [17,18].
T. vaginalis and lactobacilli may compete with one
anotherin the microbiota and Lactobacillusgasseri
significantly inhibitsadherence to the vaginal epithelial cells
[17,18]. In the present study, the parasite was present
together with lactobacilli in the microbiotaof 18% of the
pregnant women compared to 8% of the non-pregnant
women. This fact may indicate an advantage in favor of the
former group, since the presence of lactobacilli could play a
role in reducing the cytopathogenic effect of T. vaginalis.

VI.

REFERENCES
[1]

[2]
[3]

[4]

[5]

[6]

[7]

[8]

[9]

CONCLUSION

[10]

The detection frequency of T. vaginalis by cytology was
high compared to previous reports in the literature. There is
a considerable variation in sensitivity and specificity found
in articles in which the different techniques are compared.
The ability to detect T. vaginalis in vaginal smears was
associated with the diagnostic technique used and with the
experience of the examiner [12,19]. Evaluating T. vaginalis’
presence in cases of precancerous lesions and illustrating the
adherence of T. vaginalisto vaginal epithelial cells under
optical and scanning electron microscopy the present
studydemonstrates that this parasitemay potentiate or
accelerate the neoplastic process through its contact with the
vaginal epithelial cells [13,14]. Adherence of T. vaginalis to
the host cell may be considered one of the principal
inflammatory changes indicative of cytopathogenic
development [15].

[11]

[12]

[13]

[14]

[15]

[16]

ACKNOWLEDGEMENT
The authors are grateful to the technical personnel at the
Santa Helena Laboratory for their collaboration in
performing thePapanicolaousmears and would like to thank
the biologist and cytotechnologist, Otávio C Barros, of the
Federal University of Goiás and the Alpha Laboratory for
reviewing the cytology reports and identifying the principal
inflammatory changes associated with the presence of T.
vaginalis. The authors also would like to thank the Federal
University of Goiás for the financial support of this project.

[17]

[18]

[19]

9

Lemos PA, Amaral WN (2015, October) Trichomonas
vaginalisassociated with cervical cancer: a systematic review.Femina
[Online]43:209-214.
Tambouret RH (2013). The evolution of the Papanicolaou smear.
ClinObstetGynecol. [Online] 56:3-9.
WMA Declaration of Helsinki.Ethical Principles for Medical
Research Involving Human Subjects. Adopted by the 18thWMA
General Assembly, Helsinki, Finland, 1964 and amended by the 59th
WMA General Assembly, Seoul, Republic of Korea, 2008.
Nayar R, Wilbur DC (2015).The pap test and Bethesda 2014 "The
reports of my demise have been greatly exaggerated. (after a
quotation from Mark Twain). ActaCytol. [Online] 59:121-132.
Menéndez C, Castellsagué X, Renom M, Sacarlal J, Quintó L,
Lloveras B, Klaustermeier J, Kornegay JR, Sigauque B, Bosch FX,
Alonso PL. (2010).Prevalence and risk factors of sexually transmitted
infections and cervical neoplasia in women from a rural area of
Southern Mozambique. Infect Dis Obstet Gynecol. [Online]2010.pii:
609315.doi: 10.1155/2010/609315.
Perazzi BE, Menghi CI, Coppolillo EF, Gatta C, Eliseth MC, Torres
RA, Vay CA,Famiglietti AM (2010). Prevalence and comparison of
diagnostic methods for Trichomonas vaginalis infection in pregnant
women in Argentina. Korean JParasitol. 48:61-65.
Lemos PA, García-Zapata MT (2014) Aspects of Trichomonas
vaginalis infection and diagnostic methods. ActaObstetGinecol Port.
[Online] 8:152-162.
Wangnapi RA, Soso S, Unger HW, Sawewa C, Ome M, Umbers AJ,
Ndrewei N, Siba P, Li Wai Suen CS, Vallely A, Wapling J, Ryan C,
Mueller I, Rogerson SJ (2015). Prevalence and risk factors for
Chlamydia trachomatis, Neisseria gonorrhoeae and Trichomonas
vaginalis infection in pregnant women in Papua New Guinea. Sex
TransmInfect.. [Online]91:194-200.
Kurewa NE, Mapingure MP, Munjoma MW, ChirenjeMZ,
Rusakaniko S, Stray-Pedersen B (2010). The burden and risk factors
of sexually transmitted infections and reproductive tract infections
among pregnant women in Zimbabwe. BMC Infect Dis. [Online]
10:127.
Lobo TT, Feijó G, Carvalho SE, Costa PL, Chagas C, Xavier J,
Simões-Barbosa A. (2003).A comparative evaluation of the
Papanicolaou test for the diagnosis of trichomoniasis. Sex Transm
Dis.[Online]30:694-699.
Howell LP, DarraghTM, Souers RJ, Thomas N, Moriarty AT (2013).
Identification of Trichomonas vaginalis in different Papanicolaou test
preparations: trends over time in the College of American
Pathologists Educational Interlaboratory Comparison Program.Arch
Pathol Lab Med. [Online]137:1043-1046.
Loo SK, Tang WY, Lo KK (2009). Clinical significance of
Trichomonas vaginalis detected in Papanicolaou smear: a survey in
female social hygiene clinic. Hong Kong Med J. [Online]15:90-93.
Donders GG, Depuydt CE, Borges JP, Vereecken AJ.
(2013)Association of Trichomonas vaginalis and cytological
abnormalities of the cervix in low risk women. PLoS
One[Online]8:e86266.
Misra JS, Singh U (2006) Results of longterm hospital based in
cytological screening in asymptomatic women. DiagnCytopathol.
[Online]34:184-187.
Noël JC, Engohan-Aloghe C (2010) Morphologic criteria associated
with Trichomonas vaginalis in liquid-based cytology. ActaCytol.
[Online].54:582-586.
Lemos PA, García-Zapata MT, Guimarães NM, MoraisRG: (2009)
Comparison of methods for the identification of Trichomonas
vaginalis in HIV-positive and negative women. Int J Trop Med.
[Online]. 4:76-81.
Bär AK, Phukan N, Pinheiro J, Simões-Barbosa A (2015)The
interplay of host microbiota and parasitic protozoans at mucosal
interfaces:implications for the outcomes ofinfections and diseases.
PLoSNegl Trop Dis. [Online].9:e0004176.
Silva Filho AM, Longato Filho AL “Colo uterino e vagina: processos
inflamatórios – aspectos histológicos, citológicos e colposcópicos”.
Rio de Janeiro, Revinter,2000, chap. 7, pp. 85-90.
Queza MI, Rivera WL (2013) Diagnosis and molecular
characterization of Trichomonas vaginalis in sex workers in the
Philippines. Pathog Glob Health[Online]. 107:136-140.

www.wjrr.org

