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BACKGROUND: Inflammation in cervical cytopathology smears (Pap smears) is very common and cause clinical 
dilemma in management of patients. Papanicolaou (Pap) test is simple, painless, quick and inexpensive cytology 
procedure for cervical screening based on cytological criteria. Although not the primary use and an imperfect test, it can 
be extremely useful in the diagnosis of some microorganisms like cocco-bacilli, candida and trichomonas vaginalis. 
Reproductive age group women is mainly affected with symptom of vaginal discharge in developing countries. Non-
specific cervicitis or inflammatory changes in pap smear report are common which are usually unclear for clinical 
approaches.
OBJECTIVES:  To investigate the frequency and severity of cervical inflammation and prevalence of pathogenic vaginal 
microorganisms in cervical smears among received sample.
MATERIAL AND METHODS: This cross-sectional study was carried out on received Pap smear samples of women 
referred from gynecological opd  for 12 months. This study was conducted on 800 conventional Papanicolaou cervical 
smears. The frequency , severity of inflammation of cervix and prevalence of  bacterial vaginosis (BV), Trichomonas 
vaginalis (TV), and vaginal candidiasis (VC) was determined in the samples. Also co-infection of vaginal 
microorganisms in Pap samples was evaluated. Percentage of the outcome parameters were calculated. 
RESULT: The mean age of patients was 45( ranged 20-80) years. Inflammation was reported in 500 (62.5%) samples out 
of 800. Mild inflammation was noted in 170(21.25%), moderate in 208(26%), severe in 122(15.25%).The overall 
prevalence of BV, VC, and TV in Pap samples was (n=132,16.5%), (27,3.4%), and (n= 11, 1.4%) respectively. Overall,  
frequency of inflammation and  prevalence of these vaginal microorganisms in women of reproductive age group 
females.
CONCLUSION:  It is concluded from the present study, that women from reproductive age group are most commonly 
affected with moderate inflammation. Our study found that pap smear is simple, painless and quick investigation for 
screening of cervical inflammatory lesion and co-infection with vaginal micro-organisms also, although it is primarily for 
screening of malignancy. Prevalence of  bacterial vaginosis is highest among all three micro-organisms followed by VC 
and TV in our study. It is necessary to increase awareness among women regarding symptoms like vaginal discharge and 
consequences of uterine cervix malignancy. 
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INTRODUCTION
The Pap smear has been in use for more than half a century as 
the primary screening test for pre invasive and invasive 
lesions of the uterine cervix. Although not the primary use 
and an imperfect test, it can be extremely useful in the 
diagnosis of some microorganisms. The use of the Pap smear 
in the diagnosis of several microorganisms including 
Candida, Trichomonas vaginalis, Leptothrix vaginalis, 
Herpes Simplex Virus, the causative agents of bacterial 
vaginosis, Actinomyces, Chlamydia trachomatis and other 
rarer organisms. The accuracy of diagnosis using the smear 
varies among the different organisms in question.[1]
                         
The infections of the genital tract are common in reproductive 
age women and many women remain asymptomatic in 
presence of vaginitis or cervicitis.[2,3] The Papanicolaou test 
also known as Pap smear is a screening method used to detect 
potentially precancerous and cancerous processes in the 
cervix. Greek doctor Georgios Papanicolaou invented this 
test and it was named after him [4,5]. The Papanicolaou (Pap) 
test is a simple , quick, and painless procedure performed on 
cells from the uterine cervix and used as a screening test for 
the prevention of the cancer of uterine cervix.[6,7] On the 
basis of cytological criteria, possible presence of infection is 
reported in the result of cervical pap smear test.[8]
                          
Non specific cervicitis or inflammatory changes in a smear 
report are common. These findings are usually unclear for 
clinical approaches and there is not an appropriate guideline 

for management of such patients. The possible presence of 
infection in cervical smear tests is usually reported by the 
cytologists based on cytological criteria. Vaginal discharge is 
a common problem among women. 

Changes in balance of normal vaginal flora can cause an 
overgrowth of pathogens that lead to discharge. Although it is 
a common complain among sexually active women, there are 
still gaps in our knowledge about it. [9] Bacterial vaginosis 
(BV) ,Vaginal candidiasis (VC) and Trichomoniasis are the 
three infections most commonly associated with vaginal 
discharge [10] Bacterial vaginosis (BV), the most common 
form of vaginitis, is a complex condition where the ecosystem 
that guarantees vaginal antibiosis is completely altered.[  11]
BV may create a predisposition for serious sequelae such as 
postoperative infections in both obstetrics and gynecology, 
pre-term delivery, chorioamnionitis, urinary tract infections, 
endometritis, and pelvic inflammatory disease.[12,13]  
Trichomonas vaginalis (TV) is another  common cause but 
some studies have not found its association with pregnancy 
complications [14] some studies indicated that TV during 
pregnancy was a predisposing factor for preterm delivery 
and delivering low-birth weight infants [15] Sensitivity, 
Specificity and Positive predictive value of  Pap smear test for 
detection of BV has been reported 88.2%,98.6%  and 96.8% 
respectively. [16] The Pap smear test for detection of TV has 
showed sensitivity 98% , specificity 96% and PPV 88% [17] 
some recent studies have demonstrated the co-infection of 
vaginal pathogenic organisms in Pap tests [13,18,19] Our aim 
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was to investigate the frequency and  severity of inflammation 
and prevalence of  pathogenic vaginal microorganisms in 
cervical smears among received sample.

MATERIAL AND METHOD
This cross-sectional study was carried out on received Pap 
smear samples of women referred from gynecological opd 
over a period of 12 months at tertiary care centre of western 
India. This study was conducted on 800 conventional 
Papanicolaou cervical smears. These conventional smears 
were prepared by Gynaecologist at gynecological opd. After 
receiving, slides were fixed with 95% ethayl alcohol and were 
stained with the Papanicolaou stain by cyto technician. Slides 
were then mounted with DPX (Distrene Dibutyl phthalate 
Xylene) and Cytology smears were reviewed twice by two 
independent cytologists. All the data were manually 
collected and subsequently analysed. All females of age 
range 20 years to 80 years were included in our study. Women 
with Pregnancy, smoking, use of oral contraception and/or 
corticosteroids, regular use of vaginal douche, and women 
with chronic systemic diseases or systemic immunos 
uppression were excluded in our study. The frequency, 
severity of inflammation of cervix and prevalence of bacterial 
vaginosis (BV), Trichomonas vaginalis (TV), and vaginal 
candidiasis (VC) was determined in the samples. Also co-
infection of vaginal microorganisms in Pap samples was 
evaluated. 

Bacterial vaginosis is diagnosed by identifying coccobacilli 
or clue cells in Pap smears.
 
Trichomonas vaginalis (TV) is diagnosed by identifying 
trophozoites in Pap smears. Vaginal candidiasis (VC) ) is 
diagnosed by identifying fungal hyphae or budding yeasts 
were present in Pap smears.The presence of inflammation in 
the smears was divided into mild, moderate, and severe 
categories. Less than 30 inflammatory cells/high-power field 
was consider as mild inflammation. Moderate inflammation 
was diagnosed by 30 to 100 inflammatory cells/high-power 
field. If more than 100 inflammatory cells/high-power field 
than it was considered as severe inflammation.

OBSERVATION AND RESULT
The present study of 800 cases included patients from 20 to 80 
years of age. Totally, 800  Pap smear samples were evaluated 
in which reproductive age group female were mainly affected 
with inflammation. 

Table 1 : The frequency of  inflammation among studied 
population

Table 2: Distribution of inflammation severity among 
studied Pap smear samples

Out of 800 pap smear samples, Inflammation was reported in 
500 (62.5%). Mild inflammation was seen in 170 smears 
(21.25%). Moderate inflammation was seen in 208 smears 
(26.0%) and severe inflammation was noted in 122 smears 
(15.25%). [ Table 1,2]

Table 3 : The prevalence of pathogenic vaginal microo 
rganisms among studied Pap smear samples

The prevalence of vaginal microorganism was 21.3%

Out of 800 samples, Bacterial vaginosis was seen in 132 
smears (16.5%), while Vaginal Candidiasis was noted in 27 
smears (3.4%) and  Trichomonas vaginalis was reported in 11  
smears (1.4%) [Table 3] Overall, the presence of 
inflammation was significantly associated with candidiasis , 
but its severity was not correlated to the infection. Although, 
there was no significant relation between the presence of 
inflammation and BV, the severity of inflammation in 
specimen was significantly increased in association with BV. 
There was no significant association between BV and TV or 
VC.

Figure 1: Clue cells and filmy background due to large 
number of coccobacilli. Shift in flora suggestive of 
Bacterial vaginosis (40x)

Figure 2: Clear halo surrounding the yeast form  
suggestive of Candida Glabrata  (40x)

Figure 3: Pear shaped trophozoites of Trichomonas 
Vaginalis  (40x)

DISCUSSION
In our study, total 800 pap smears were examined to find out 
the frequency  and severity of   cervical inflammation with 
prevalence of various vaginal micro-organisms also. The 
achieved results of our study were compared with different 
national and international studies. In present study, 
Inflammation was noted in 500 out of total 800 cervical pap 
smears.(62.5%). These findings were nearly similar to the 
study by Barouti et al, who found  inflammatory smears 77.2% 
in their study.[9] while Stavroula baka et al, noted 55.7% in 
their study. [20] Other studies Fatma et al, Burke et al and 
Younis et al were noted frequency of inflammation 53%, 48% 
and 52% respectively in their study  which was nearly similar 
with our study while Patel et al was noted 14.5% which was 
very low in compare with present study.[21,22,23,24]

Table: 4 Comparison between various studies regarding 
frequency of Inflammation 
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Presence of Inflammation No. of patients
Yes 500(62.5%)
No 300(37.5%)

Severity of inflammation No. of patients
Mild 170(21.25%)
Moderate 208(26%)
Severe 122(15.25%)
Total 500(62.5%)

Microorganism No. of affected people (%)
Bacterial vaginosis 132( 16.5%)
Vaginal Candidiasis 27(3.4%)
Trichomonas vaginalis 11 (1.4%)
Total 21.25%

Fatma et al 53%
Burke et al 48%
Patel et al 14.5%
Younis et al 52%
Barouti et al 77.2%
Stavroula et al 55.7%
Present study 62.5%



Mild inflammation was seen in 170 smears.(21.25%), 
moderate inflammation in 208 smears (26%) and severe 
inflammation in 122 smears (15.25%) in present study, which 
is consistent with study by Barouti et al. Their result is similar 
to our study in which mild inflammation ( 26.1%), moderate 
(29.4%) and severe inflammation( 22.2%) were noted. [9]

Among all three micro organisms, prevalence of BV was 
highest.( n=132, 16.5%). Wilson et al. also reported that 
inflammation on cytology  is often associated with a genital 
tract infection [25].  Burke and Hickey  demonstrated that the 
prevalence of infection was higher in the inflammatory smear 
group, thus supporting that women with an inflammatory 
smear are more likely to harbour genital tract infection than 
women whose smear shows no evidence of inflammation [24].

Table: 5 Comparison between various studies regarding 
Prevalence of Bacterial Vaginosis

Barouti et al. and Fatma et al [9,21] found their study that 
17.2% and 19.5%  women had bacterial vaginosis 
respectively. Their findings are consistent with our findings. 
While Stavroula et al, Macroni et al and Caixeta et al were 
reported higher frequency of bacterial vaginosis in their 
study which were 36.70%, 30.1% and 41.0% respectively. 
[20,26,27] These dif ferences could be due to the 
characteristics of these communities and study populations.

Table: 6 Comparison between various studies regarding 
Prevalence of  Vaginal Candidiasis

In our study, Vaginal Candidiasis was reported in 3.4% 
smears, which is consistent with findings of the study by 
Stavroula et al (4.9%). Barouti et al., Kafi et al, Fatma et al, 
Guducu et al were reported higher frequency of  vaginal 
candidiasis in their study which were 10.6 %, 10.1%, 33.5% 
and 43.3% respectively.[9,20,21,28,29]

In our country, people suffer from poverty. The immune status, 
hygiene, level of education, and level of infection among 
patients may also have a profound influence on occurance of  
an infection in the cervix. This may account for the wide 
variation in the presence of the organisms in the cervix 
among women in this study compared to other countries.

Table 7: Comparison between various studies regarding 
Prevalence of  Trichomonas Vaginalis

The prevalence of Trichomonas Vaginalis was 1.4% in our 
study which was higher than study by Barouti et al. and 
Stavroula et al., 0.4% and 0.2% respectively.[9,20] However, 
this rate was 18% in the study in Hamedan (30) and 19% in the 
African study (31). A probable reason for these variations 
could be differences in Pap sampling quality and cytologists’ 
skill. Burke et al concluded that women with an inflammatory 
smear were more likely to mask the infection than women 
whose smear shows no evidence of inflammation (24).

CONCLUSION
It was concluded from the present study that, Papanicolau test 

( PAP smears ) in cytopathology has important role to 
diagnosis of inflammation of  lower female genital tract, 
although it is primarily for screening of malignancy. Many 
times, inflammation in pap smears are associated with vaginal 
microorganisms and these patients should be considered for 
proper treatment for it. Finding BV, VC and TV in pap smears 
might be considered as an indication of treatment without 
performing other diagnostic test. Treatment of asymptomatic 
infection prevent further complications in selected patients. 
Candida is normal commensal bacteria in vagina, therefore 
asymptomatic patient may not require treatment. Pap smears 
are helpful for diagnosis of frequency and severity of cervical 
inflammation also. BV is major problem of this study group 
followed by VC and TV. It is necessary to increase awareness 
among women regarding symptoms like vaginal discharge 
and consequences of uterine cervix malignancy. 
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