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Abstract

Purpose: Inflaimmatory Pap-test is reported commonly,
however, there is no consensus on its clinical significance.
This study was to investigate the presence of gynecological
complaints such as vaginal discharge, pruritus, burning,
odot, and pelvic/abdominal pain in women who ate
having inflaimmatory changes in their cervicovaginal
smeats.

Materials and Methods: The cervicovaginal smears of
854 women, between the ages of 18 and 76 (38.7 £ 11.18)
years, were evaluated. Papanicolaou staining was used for
cytological evaluation. For the diagnosis of inflaimmation,
polymorphonuclear leucocytes (PMNLs) were counted in
at least five visual fields (X100). PMNLs counts “above
40” were recorded as inflammation positive.

Results: Inflammation was detected in 115 of the 854
(13.5%) patients; these were considered the study group.
Cytological specimens with various types of infections and
epithelial cell abnormalities were excluded from the cohort
(n = 221, 25.8%). Patients without any infection (# = 518,
60.7%) were accepted as the control group. In the study
group, gynecological complaints including vaginal
discharge, pruritus, burning, odor, and abdominal pain
were found at rates of 56.5%, 6.1%, 3.5%, 4.3%, and 7.8%,
respectively. The presence of vaginal discharge was
statistically significant in women with inflammation
(56.5%) compared to the control group (25.9%).
Conclusion: Vaginal discharge is significantly more
frequent in women with inflammatory changes in their
cervicovaginal smears.

Keywords:. Inflammation, Papanicolaou staining, vaginal
discharge, cervicovaginal smears

Oz

Amag: Inflamasyon Pap-testinde yaygin olarak rapor
edilmektedir, ancak klinik 6nemi konusunda bir fikir birligi
yoktur. Servikovajinal simitlerde inflamatuar degisiklikler
olan kadinlarda wvajinal akinti, kasinti, yanma, koku,
pelvik/karin agrist gibi jinekolojik sikayetlerin varligini
aragtirilmast amaglanmustir.

Gereg ve Yontem: 18-76 (38.7 = 11.18) yaslart arasindaki
854 kadimin servikovajinal = simitleri degerlendirildi.
Papanicolaou boyama yéntemi sitolojik degerlendirme igin
kullanildi. Inflamsyon teshisi icin, polimorfoniikleer
I6kositler (PMNL'ler) en az bes gorsel alanda (X100)
sayildi. "40'in tzerindeki" PMNL sayilari, inflamasyon
pozitif olarak kaydedildi.

Bulgular: 854 hastanin 115'inde (%13.5) inflamasyon
tespit edildi; bunlar ¢alisma grubu olarak kabul edildi.
Cesitli enfeksiyon tirleri ve epitel hiicre anormallikleri olan
sitolojik 6rnekler kohorttan ¢ikarldi (7 = 221, %25,8).
Herhangi bir enfeksiyonu olmayan hastalar ise (7 = 518,
%060,7) kontrol grubu olarak kabul edildi. Caligma
grubunda vajinal akinti, kasinti, yanma, koku ve karin agrist
gibi jinekolojik sikayetler sirastyla %56,5, %06,1, %03,5, %4,3
ve %7,8 oraninda bulundu. Inflamasyonlu kadinlarda
vajinal akinti varligi (%56.5) kontrol grubuna (%25.9) gére
istatistiksel olarak anlamliydi.

Sonug: Vajinal akint, servikovajinal smearlarinda
inflamatuvar degisiklikler olan kadinlarda anlamlt olarak
daha stktir.

Anahtar kelimeler: 1nﬂamasyon, Papanicolaou boyama
yontemi, vajinal akint, servikovajinal smear
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INTRODUCTION

Inflaimmatory changes are reported frequently in
Pap-stained cervicovaginal smears. However, their
clinical significance is unclear. Moreover, there is no
consensus on how to manage patients with
inflammatory changes in their cervicovaginal smears!.
Cervicovaginal inflammation might be related to a
poor obstetric outcome and it may increase a patient’s
susceptibility to Human Papillomavirus and Human
Immunodeficiency  Virus  (HIV)  infections?
Furthermore, chronic inflaimmation may participate
in the carcinogenesis process by enhancing the
epithelial cell turnover?.

Studies have also focused on investigating the
relationship between inflaimmatory changes and
genital infections*>. Gynecological infections such as
Bacterial ~ vaginosis  (BV), Chlamydiasis and
Trichomoniasis (Tv) have been reported to be
associated ~ with  inflammatory  changes  at
cervicovaginal smears; however, according to
Bertolingo, et al., 71% of patients with inflammation
had no evidence of any specific microorganisms®.

Gynecological complaints are the most frequent
reasons for attending outpatient clinics to undergo
gynecological examinations’. The most common
complaints are vaginal discharge and abdominal
pain®. Vaginal discharge is often related to genital
infections such as BV, Tv, and Candidiasis depending
on the vaginal pH changes’. Undergoing treatment
based on the appearance of the discharge alone is not
adequate and it frequently results in inappropriate
treatment!?. Abdominal pain can occur because of
various reasons. Moreover, distinguishing it from
pain related to the gastrointestinal system is very hard
as they share the same visceral innervation. The most
common factors associated with abdominal pain are
pelvic  inflammatory  disease, cysts,
endometriosis, and fibroids®!1.

ovarian

This study aimed to assess the association between
gynecological complaints (such as vaginal discharge,
pruritus, burning, odor, and abdominal pain) and the
presence of inflaimmatory changes in the
cervicovaginal smears of patients without any specific
infection. We believe that this study will contribute to
dissociate/differentiate “genital system infection”
and “cytological inflammatory changes” concepts in
the minds of physicians in routine practice.
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MATERIALS AND METHODS

This study was approved by the Hacettepe University
Ethics Committee (reference number GO18/915-34)
and it was conducted in accordance with the
Declaration of Helsinki. Written informed consent
was obtained from all individual participants included
in this study.

Sample

This study was conducted at the Department of
Obstetrics and Gynecology, Hacettepe University
between September 2018 and April 2020. Study
population consisted of patients who attended the
hospital for wvaried gynecological complaints or
routine control. Smears were taken by an experienced
gynecologist (MSB) and evaluated by an experienced
cytologist (HGD). Before the pelvic examination,
data on age, pregnancy outcomes, contraception
methods, gravidity, and clinical symptoms were
enrolled. The presence and color of vaginal discharge
were recorded as the observation of gynecologist.
Pruritus, burning, odor, and abdominal pain were
enrolled as answers of patients. All of the required
demographic and clinical data were obtained from
the files of the patients and the electronic database of
our institution (Table 1).

Procedure
Papanicolaou staining

The cervicovaginal samples were taken using a sterile
cytobrush and smearing on a slide. The slides were
immediately fixed with ethanol (96%) without air dry.
The fixed slides were immersed in the decreasing
level of alcohol (85% to 50%) to distilled water.
Rehydrated  slides were stained with Harris’
Hematoxylin (Merck, Germany) for 2 min. and rinsed
under running tap water. Hydrochloric acid-alcohol
(%1, v/v) was used for decoloring.

After washing the slides with distilled water and
increasing alcohol series (50% to 85%), Orange G
and EA 65 dyes (Merck, Germany) were performed,
respectively. To clean off the excess dye, slides were
washed with 95% ethanol after each staining step.
The stained smears were immersed in Xylene 15 min.,
then Entellan (Merck, Germany) was used as a
mounting medium. The cytological findings were
investigated and photographed using a camera
attached-light microscope (Leica DM 4000B).
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Cytological evaluation

In the cytological examination, fungal infection was
diagnosed by detecting yeast and filamentous forms
of fungi'2. The diagnosis of BV was established by
detecting clue cells as well as the absence of
Lactobacilli, the lack of neutrophil leukocytes, and
increase in the number of free cocci!3. The diagnosis
of trichomoniasis depend on the microscopic
observation of motile protozoa'4.

For the detection of actinomycosis, dense basophilic
central aggregations surrounded by intertwined
filament-type formations'>. Epithelial abnormalities
wete diagnosed depend on Bethesda system!¢. Then,
specific infections including BV, fungal infection,
Actinomycosis, Tv, and epithelial cell abnormalities
were excluded from the cohort due to their possible
effects on the gynecological complaints. Therefore,
this cohort evaluated patients with inflammation
(study group) and without any  specific
infection/epithelial abnormalities (control group).

To diagnosis inflammation, PMNLSs were counted in
at least five visual fields (X100). PMNLs counts
“greater than 40” were recorded as inflammation!”.
Furthermore, macrophages, lymphocytes, enlarged
nuclei, perinuclear halos, binucleation as well as
nuclear degenerations including karyopyknosis,
karyorrhexis, and karyolysis were also detected in
inflammatory Pap-smears.

Statistical analysis

Statistical Package for the Social Sciences (SPSS,
version 23, IBM) were used for statistical analysis.
Study and control groups were compared using the
“Pearson Chi-square test”, “Fischet's exact test” or
Yates’s Chi-square” depending on the expected
count. A P-values < 0.05 were considered as
statistically significant.

RESULTS

Cervicovaginal smears (7 = 854) were obtained from
between the ages of 18 and 76 years (38.73 £ 11.18).
Inflammation was detected in 115 of 854 (13.5%)
patients; these patients accepted as the study group.
In turn, patients without any infection (» = 518,
60.7%) were considered the control group.
Cytological specimens with various types of
infections and epithelial cell abnormalities were
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excluded from the cohort (# = 221, 25.8%). Table 1
shows the clinical and demographic characteristics of
the patients.

Figure 1. Inflammatory Pap-smear. a) group of
neutrophils covered almost all part of background,
b) epithelial cell is totally covered by neutrophils
(arrow), c) Apoptotic neutrophils (arrow) and
macrophages (m) are seen around heathy
neutrophils, d) degranulated eosinophil leucocyte
(arrow) is depicted.

Increased amounts of PMNLs (neutrophils and
eosinophils) were demonstrated in the cervicovaginal
smears of cases with inflaimmation (Figute la-d).
Interestingly, the entire surfaces of some epithelial
cells covered by neutrophils (Figure 1b). Moreover,
apoptotic neutrophils were frequently observed in
the inflaimmatory background (Figure 1c). In the
study group, increased amounts of macrophages and
lymphocytes were also found as well as PMNLs.

Cellular  changes including enlarged nuclei,
petinuclear  halos, binucleation, and nuclear
degenerations  (karyopyknosis, karyorrhexis, and

karyolysis) were also detected in inflammatory Pap-
smears.

In the study group, gynecological complaints
including vaginal discharge, prutitus, burning, odor,
and abdominal pain rates were found to be 56.5%,
6.1%, 3.5%, 4.3%, and 7.8% respectively. Only, the
presence of vaginal discharge was statistically
significant in women with inflammation (56.5%)
compared to control group (25.9%) (P < 0.001).
There was no statistically significant relationship
between the other gynecological complaints and the
presence of inflammation (P > 0.05) (Table 2).
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Table 1. Clinical and demographic characteristics of the patients with and without inflammation

Inflammation (+) Inflammation (=) Total
(n = 115) (n = 518) (n=633)
Age (Mean * SD) 41.57 £12.20 38.66 + 11.27 39.19 £ 11.491
Gravida (Mean * SD) 241 £191 2.50 £2.05 248 £2.03
Parity (Mean * SD) 1.48 £1.91 122117 1.27 £ 1.18
Abortus (Mean * SD) 0.95 £ 1.53 1.28 £ 1.868 1.22 +1.815

SD: Std. Deviation

Table 2. The relationship between gynecological complaints and the presence of inflammation

Inflammation (+) Inflammation (<) Total P
Vaginal discharge
~) 50 (43.5) 384 (74.1) 434 (68.0) <0.001*a
(+) 65 (56.5) 134 (25.9) 199 (31.4)
Pruritus
~) 108 (93.9) 506 (97.7) 614 (97.0) 0.061b
(+) 7 (6.1) 12 2.3) 19 3.0)
Burning
~) 111 (96.5) 507 (97.9) 618 (97.6) 0.493b
(+) 4 (3.5) 11 2.1 15 2.4
Odor
~) 110 (95.7) 507 (97.9) 617 (97.5) 0.186>
(+) 5 (4.3) 11 2.1 16 (2.5
Abdominal pain
~) 106 (92.2) 486 (93.8) 592 (93.5) 0.660¢
(+) 9 (7.8) 32(6.2) 41 (6.5)
Total 115 (100) 518 (100) 633 (100)

*:P < 0.001, a: Pearson Chi Square, b: Fisher’s exact test, c: Yates’s Continuitiy Correction test

Vaginal discharge was categorized according to color,
labeling it as transparent, white, grey, brown, yellow,
and yellowish-green. In the study group, vaginal

Table 3. Evaluation of vaginal discharge color

discharge with grey and yellowish-green colors were
most frequently seen colors with rates of 24.3% and
12.2%, respectively (Table 3).

Vaginal discharge color Inflammation (+) Inflammation (-) Total
(11 = 65) (n=134) (n=199)
White 6(5.2) 47 (9.1) 53 (8.4)
Grey 28 (24.3) 27 (5.2) 55 (8.7)
Brown 3 (2.0) 8 (1.5) 11 (1.7)
Yellow 2. (1.7 4 (0.8) 6 (0.9)
Yellowish-green 14 (12.2) 17 (3.3) 31 (4.9
Transparent 12 (10.4) 31 (6.0) 43 (6.8)
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DISCUSSION

Inflammation is commonly demonstrated at the Pap-
stained cervicovaginal smears in clinical practice.
However, the biological events behind inflammatory
changes are still unclear and need to be investigated.
In our previous study, inflaimmation was found in
11.6% (n = 26/224) of our study group's; however,
the prevalence of inflammation differs between one
population and the other one (7.6% to 80.5%)%1920,
In this study, the inflammation rate was 13.5%, which
is consisted with previous studies.

Inflammation is a defense mechanism regulated by
the inflammatory cells and the release of mediators
including cytokines and chemokines’. After removal
stimuli, undissolved inflaimmation = becomes
persistent. Chronic inflaimmation may participate in
the carcinogenesis process relating to HPV infection
by enhancing the epithelial cell turnover’.
Furthermore, chronic inflammation may influence
the squamous epithelium and it may increase the
vulnerability of sexually transmitted diseases®
Inflammation affects cellular junctions including
desmosomes, gonula adberence, and gonula occludens®'>2.
During the inflammation processes, local influx of
cytokines causes the disassembly of junctional
proteins?*24. Defects in the junctional proteins are
not only important for the barrier function of
epithelium, but they also participate in the
carcinogenesis  processes?>?%.  Thus, evaluating
inflammatory smears is important.

In the literature, inflammatory cells are often related
to lower genital tract infections including BV, Tv,
Chlamydiasis, and fungal infections!%?¢. Notably, BV
was diagnosed more commonly in patients with
inflaimmation; however, 71% of patients with
inflammatory Pap-tests showed no evidence of any
specific  microorganisms®.  Specific  infections
including BV, fungal infection, Actinomycosis, T,
and epithelial cell abnormalities were excluded from
the cohort due to their possible effects on the
gynecological complaints. In this study, inflammation
was detected in 115 of 854 cases (13.5%) that had no
other infections or abnormal epithelial cells.

The leukocyte count was used as a marker of
inflammation in different tissues, and PMNLs counts
“greater than 40” were considered inflammation in
this study?’-%. Neutrophils were the most prominent
PMNLs in inflammatory Pap-smears. These cells
contain a nucleus divided into 2-5 lobes and neutral
granules. Neutrophil leukocytes were seen in almost
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all smears especially in patients who were pregnant or
who had inflammation3'. As seen in Figure 1b, some
epithelial cells were entirely covered by neutrophils.
Therefore, inflammatory smears should be evaluated
carefully to avoid missing premalignant changes®2.

In this study, apoptotic PMNLs were frequently
detected in the inflammatory  background.
Neutrophils are the most abundant PMNLs and first
cells migrated to the inflammatory sites!2. However,
during inflammation, neutrophils are exposed for
extended periods to multiple factors such as
cytokines, chemokines, growth factors, and products
of microorganisms®. Thus, increased apoptotic
PMNLs may be related to prolonged exposure of
cytokines and  chemokines depending on
inflammation process.

In this study, increased numbers of macrophages
were also seen in patients with inflamed Pap-smears.
Consistent with our results, increased numbers of
cervical intraepithelial macrophages were found in
inflaimmatory cervical smears!”. The local influx of
macrophages in the inflamed cervical epithelium may
be related to the repair process of the epithelium as
well as to inflammation!”.

In this study, eosinophil leukocytes and lymphocytes
were seen to be less common compared to
neutrophils and macrophages. Increased numbers of
eosinophils called “eosinophilia” are linked to
allergic, autoimmune, and infectious diseases as well
as cancers*. Lymphocytes migrate to the vaginal
epithelium during the luteal phase of menstrual
cycle’*. These cells are also related to chronic
inflammation3!.

Vaginal discharge is secreted from glands in the
vagina and cervix. Generally, women have vaginal
discharge without an odor; it is composed of mucus,
epithelial cells, and bacteria’?. The main causes of
abnormal vaginal discharge are BV, Tv, and
Candidiasis'®. The etiology of abnormal vaginal
discharge can be defined by the imbalance of vaginal
flora with pH changes®. In this study, the presence
of vaginal discharge was statistically more frequent in
women who had inflammatory changes (56.5%)
compared to the control group (25.9%). The local
influx of cytokines and the consequence of the
increase of immune cells might be the reason for
increased levels of vaginal discharge in patients with
inflammation.

Vaginal discharge varies in color from transparent to
white, yellow, yellowish-green, brown, and grey. The
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color of discharge differs depend on the condition of
the vagina. Yellowish color of vaginal discharge with
fishy odor is a common complaint of BV13, however
white cheesy discharge is usually related to fungal
infection!?. Compared to the control group, vaginal
discharge with grey and yellowish-green color were
motre frequently observed in patients with
inflammatory smears.

There are several studies show the properties of
inflammatory smears in the literature, however, in
reflecting on this study, its key strength was the
demonstration of the link between inflammation
(without specific infectious agents and abnormal
cells) and gynecological complaints for the first time.
On the other hand, its findings are limited by the
relatively small number of patients.

In conclusion, vaginal discharge is significantly more
frequent in women suffering from inflammatory
changes at their cervicovaginal smears. Moreover,
increased levels of vaginal discharge in patients with
inflammatory smears may be related to a local influx

of cytokines. Inflammatory smears should be
monitored more carefully to avoid missing
premalignant  changes. In  further studies,
immunocytochemical ~— markers  for  chronic

inflammation may be investigated in inflamed smears
due to its close relationship with carcinogenesis.
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