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Old but gold: an historical
perspective of wet mount
microscopy and its current role
for the diagnosis of vaginitis

Lorenzo Agoni*

Unit of Obstetrics and Gynecology, Fondazione Poliambulanza Istituto Ospedaliero, Brescia, Italy

Since the invention of the microscope, physicians and gynecologists have
utilized wet mount microscopy of vaginal fluids. A significant milestone was
the discovery of Trichomonas vaginalis by Alfred Francois Donné in 1836. As
the century progressed, research by Albert Ddoderlein shifted focus to the
presence of lactobacilli. In the early 1920s, Christine Marie Berkhout provided
a detailed description of the fungus Candida. For many years, understanding
the microbiology of vaginal fluids in health and disease played a crucial role
in diagnosing vaginitis and sexually transmitted infections. The development
of culturing techniques on Petri dishes and later molecular biology methods,
which became widespread and commercially accessible, offered more
accurate diagnostic options, leading to the gradual decline of office
microscopy. In this perspective article, we explore the advantages of
maintaining office microscopy as a crucial component of gynecological
examinations at point of care, especially for diagnosing vaginitis.
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1 Introduction

Vaginitis is often regarded as a minor health issue in women’s lives, perceived merely
as a source of discomfort that can be easily managed. However, studies are unanimously
recognizing that vaginitis is the most common reason why patients seek gynecological
care (1-4). Moreover, it can present significant diagnostic and therapeutic challenges,
particularly when it recurs after appropriate treatment (5-8).

In terms of diagnosis, vaginitis can be classified into different types based on the
pathogens involved. We distinguish five major and more common types of vaginitis
(1): candidiasis, bacterial vaginosis, aerobic vaginitis, trichomoniasis, and cytolytic
vaginosis, each of which will be discussed in a dedicated section. The treatment for
vaginitis varies depending on the type, making accurate diagnosis crucial for
prescribing the most appropriate therapy.

When vaginitis recurs more than three to four times a year, it is referred to as
“recurrent vaginitis.” It is estimated that approximately 75% of women experience
acute candidiasis at some point in their lives, while around 5%-10% will experience it
recurrently (9). Bacterial vaginosis recurrence can be as high as 50%-80% of cases
(10). Treatment for recurrent vaginal affections focuses on reducing the frequency,
severity, and number of recurrences. However, managing recurrent vaginitis/vaginosis
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poses significant challenges, as pathogens often develop resistance
to prolonged antibiotic use. Several treatment regimens have been
developed to balance efficacy while minimizing the risk of
antibiotic resistance (11-13).

Beyond being a source of discomfort, vaginitis can represent a
significant health issue and a risk factor for acquiring sexually
transmitted infections (STIs), such as gonorrhea and chlamydia
(14-17). These STIs may present with severe symptoms or can
be asymptomatic, yet they carry a risk of developing pelvic
inflammatory disease (PID), which can lead to female infertility
(18). Similarly, bacterial vaginosis increases the risk of acquiring
HIV in those countries where this infection is endemic (19-21).
Additionally, human papillomavirus (HPV) infection is linked to
bacterial vaginosis and is a well-known risk factor for cervical
cancer (22, 23).

Certain types of vaginitis also affect reproductive outcomes.
For example, bacterial vaginosis may increase the risk of
preterm delivery, defined as delivery before the 37th week of
gestation, as elaborated in a subsequent section of this
paper (24, 25).

Therefore, vaginitis can no longer be regarded merely as a
source of discomfort. Gynecologists and other healthcare
providers encountering symptoms of vaginitis in their patients
should accurately diagnose the specific type to prescribe the
appropriate treatment. A multitude of diagnostic tools is now
While
microscopy was historically the most common technique for

available to ensure the most accurate diagnosis.
diagnosing vaginitis, today, swabs for culturing pathogens on
Petri dishes or for molecular methods such as nucleic acid
amplification tests (NAATSs) are more widely used. However, not
every method is suitable for diagnosing specific types of
vaginitis, and accuracy may vary based on the method used and
the pathogen involved (26). Guidelines have been established to
assist physicians in selecting the most appropriate test based on
the patient’s symptoms and clinical suspicion (27-30).

The purpose of this article is to show how microscopy shaped
the field of vaginal infections during history and can still, despite
other technological advancements, support gynecologists in
achieving an accurate diagnosis of vaginitis directly during the
office visit. Surprisingly, microscopy may still outperform more
recent techniques when considering time-to-diagnosis and
affordability. Wet mount microscopy remains the gold standard
for diagnosing specific types of vaginitis, such as aerobic
vaginitis and cytolytic vaginosis. Additionally, it provides quick
and useful results for diagnosing candidiasis, trichomoniasis,
and bacterial vaginosis, although it is less sensitive than other
methods such as culturing or nucleic acid amplification tests
(NAATs). In this article, we will explain why gynecologists
should not abandon wet mount microscopy but instead

routinely use it during the visits.

2 Different types of vaginitis

Vaginitis can be defined as the inflammation of the vaginal
mucosa, often correlated to symptoms such as unusual vaginal
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discharge, odor, irritation, itching, or burning sensations. This
condition may be caused by bacterial, yeast or protozoal
infections, as well as non-infectious factors such as irritants,
(26).
underlying cause is crucial for effective management.

allergies, or hormonal changes Understanding  the

Historically, vaginitis has been an elusive entity. Vaginal
discharge may have various characteristics such as quantity,
color, smell and may be correlated with symptoms such as
itching or burning (31, 32). The advent of the microscope
changed the perspective on how to study vaginitis and explore
potential etiologic causes for its occurrence. The first to observe
live microorganisms with a more potent version of the first
instrument invented in 1590, now capable of a 200x power
magnification, was Antonie van Leeuwenhoek, in 1676 (33).
Since then, the era of microscopic examination of biological
entities such as microorganisms and human cells and
tissues begun.

Among the various types of vaginitis, bacterial vaginosis, with
prevalence of 20%-30% among the female population worldwide,
is probably the most common condition (8). It is defined by the
overgrowth of Gardnerella vaginalis and other bacteria,
called

(BVAB)”, which include Fannyhessea vaginae (formerly known as

collectively “Bacterial Vaginosis Associated Bacteria
Atopobium vaginae) and other less characterized bacteria (34, 35).
Bacterial vaginosis is typically correlated to a thin grayish
vaginal discharge with fishy odor, which may impact on sexual
life (36), but no symptoms of itching, burning or pain during
intercourse. Bacterial vaginosis is often recurrent, regardless
initial successful treatment (8). At wet mount microscopic
examination bacterial vaginosis appears as a fuzzy bacterial
background, in which single bacterial cells are difficult to
distinguish from one another, often depleted of lactobacilli,
which culminates in the detection of the so called “clue cells”
which are vaginal epithelial cells showing adherent bacilli on
their surface, typically of Gardnerella vaginalis species (37).
Another common vaginitis is correlated to yeast infections,
mostly by Candida albicans (38). Less common Candida species,
such as C. glabrata, C. krusei, C. parapsilosis, C. tropicalis and
others, may be involved. Vaginal candidiasis has and
approximate prevalence of 10%-20% in women worldwide. It
often involves the vulvar area, thus it is better defined as
vulvovaginal candidiasis, and it usually manifests with a white,
thick, curd-like odorless discharge, itching, vulvar erythema and
dyspareunia (39). Approximately 75% of women experience at
least one episode of vulvovaginal candidiasis in their life and
10% of them have frequent recurrences, occurring at least 3-4
times a year (40). At wet mount microscopy Candida species are
evident by detection of either or both hyphae or blastospores,
which constitutes the cells of Candida with their typical
morphology. Hyphae are elongated often branched formations
that remembers the branching of trees; blastospores are small
oval cells, often characterized by a protruding bud, which can be
elongated, in which case this are called “pseudo-hyphae”. The
presence of hyphae or pseudo-hyphae is diagnostic for Candida
albicans, as other species of Candida typically do not form

hyphae and remain at the stage of blastospores (41, 42).
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A third common type of vaginitis is aerobic vaginitis, which
7%-12%
worldwide (43). It is sustained by aerobic (facultative anaerobic),

shows prevalence of approximately in women
bacteria such as Escherichia coli, Enterococcus faecalis and
Streptococcus agalactiae, migrating from the intestine to the
vagina. Typically, symptoms include a yellowish or greenish
mucoid discharge, with foul odor, vaginal inflammation, often
vaginal desquamation or atrophy, and painful intercourse. At
wet mount microscopy aerobic vaginitis is characterized by a
background of bacteria which can be clearly seen a single cells,
thus the background is not “fuzzy” as in bacterial vaginosis.
Both cocci and bacilli can be detected and lactobacilli are often
depleted or absent. Typically, white blood cells (WBC) are
identified, (PMN).

Moreover, vaginal epithelium parabasal cells are present in

often polymorphonucleated neutrophils

higher amount than expected, also in pre-menopausal women,
which is a sign of desquamation of the epithelium, typical of
aerobic vaginitis. In fact, when PMN and parabasal cells are
prevalent the condition is called “desquamative inflammatory
vaginitis” (DIV) (43, 44).

A less common cause of vaginitis is secondary to a protozoal
microorganism: Trichomonas vaginalis. This is considered an
actual sexually transmitted infection (STI) and it can affect the
male partner as well, both asymptomatically and with typical
symptoms of urethritis. Although the mean global prevalence of
trichomoniasis is approximately 8%, it greatly varies across
different part of the world, being more common in Africa (12%)
and less common in Europe (3%) (45).

Trichomoniasis usually presents with a greenish or yellowish
frothy discharge, and speculum examination may reveal cervical
called
cervicitis” (46). At the wet mount microscopy the protozoal cells

erythema with petechiae, the so “strawberry-like
can be easily spotted for their motility, enabled by a set of five
flagella, and peculiar oval shape characterized by a prominent
nucleus (47).

We conclude the list of the five most typical vaginitis with the
para-physiological condition of cytolytic vaginosis, which is

TABLE 1 Characteristics of most common vaginal conditions.

Condition Etiological agents

Signs and symptoms

10.3389/frph.2026.1755906

characterized by vaginal cell cytolysis due to overgrowth and
overactivity of resident normal lactobacilli (48). The prevalence
of cytolytic vaginosis is debated as often it is asymptomatic. On
average, it has been estimated a global prevalence of 5% in
women (49). When symptomatic, complaints can include
vulvovaginal itching, burning, and a thick, white, clumpy
odorless discharge, and dyspareunia. At wet mount microscopy
this condition is characterized by evident cytolysis which is
determined for the presence of cytoplasmatic debris and
nuclei without their surrounding cytoplasm, the so called
“naked” nuclei. Typically, lactobacilli are prevalent and over-
abundant (50, 51).

The most common vaginitis with signs and symptoms and wet
mount microscopy findings are summarized in Table 1.

Another physiological or para-physiological condition is
vulvovaginal atrophy, which can affect a significant percentage of
the post-menopausal female population, up to 50% in late
postmenopausal state (27). The most common symptoms include
vaginal dryness, burning, itching, and painful intercourse,
sometimes accompanied with postcoital bleeding. Similar
symptoms can be experienced in women under progestin state
both naturally, such as during postpartum and puerperium, or
secondary to hormonal contraceptive use (52). At wet mount
microscopy an unusual abundance of parabasal cells is seen.
These cells may be present due to hormonal depletion, in post-
menopause, or progesterone drive, in post-partum or during
hormonal contraceptive use. PMNs and bacteria other than
lactobacilli should not be apparent, otherwise the diagnosis would
more likely be of aerobic vaginitis (53).

Other cases of pathological, often purulent, vaginal discharge
are associated to STIs such as syphilis or gonorrhea (30, 54, 55).
At wet mount microscopy an extensive background of PMNs
can be seen. Also, the specific pathogens can be detected:
Treponema pallidum, which is the etiological agent of syphilis,
can be detected as spiraliform bacillus, 6-15 um long and 0.1-
0.2 um wide on average, characterized by its motility allowed by
a set of endoflagella, which are flagella located right underneath

Wet mount microscopy

Bacterial vaginosis G. vaginalis and BV related bacteria

positive whiff test

Candidiasis C. albicans
(C. albicans)
Candidiasis (non C. glabrata, C. krusei, C. parapsilosis,
albicans species) C. tropicalis, and others

Escherichia coli, Enterococcus faecalis and
Streptococcus agalactiae, and others aerobic

bacteria from the intestine

Aerobic vaginitis

Trichomoniasis T. vaginalis

Thin grayish vaginal discharge with fishy odor, no
symptoms of itching, burning or dyspareunia, elevated pH,

White, thick, curd-like odorless discharge, itching, vulvar
erythema, dyspareunia, pH may vary, negative whiff test

White, thick, curd-like odorless discharge, itching, vulvar

Yellowish or greenish mucoid discharge, with foul odor,
vaginal inflammation, often vaginal desquamation or
atrophy, dyspareunia, elevated pH, negative whiff test
Greenish or yellowish frothy discharge, “strawberry-like

findings
Clue cells, fuzzy background flora,
depleted lactobacilli, none or sporadic
leukocytes

Hyphae, pseudohyphae, blastospores,
often leukocytes

Blastospores, often leukocytes

erythema, dyspareunia, pH may vary, vegetive whiff test

Cocci or coliform bacilli, depleted
lactobacilli, often leukocytes, often
parabasal cells

Motile protozoal cells, leukocytes

cervicitis”, elevated pH, negative whiff test

Cytolytic vaginosis | Lactobacilli

Itching, burning, and a thick, white, clumpy odorless
discharge, dyspareunia, low pH, negative whiff test

Overabundant lactobacilli, “naked”
nuclei, cytoplasmatic debris, none or
sporadic leukocytes

This table summarizes the most common vaginal conditions listed in column 1. Typical etiological agents are listed in column 2. Signs and symptoms are highlighted in column 3. Wet mount
microscopy findings are shown in column 4. This table can be used to navigate through signs, symptoms and findings for efficient differential diagnosis.
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the bacterial wall. Because of is small dimension and thinness it
may be difficult to detect at the microscopic examination.
However, its motility is characteristic and may allow it to be
visualized, particularly with dark field (56).

Discharge from Chlamydia trachomatis, Mycoplasma or
Ureaplasma may be less typical, and infections are often
completely asymptomatic, although dysuria or strangury may be
present (57, 58). At wet mount microscopy the presence of
Chlamydia, Mycoplasma or Ureaplasma may pass unnoticed as
these bacteria are extremely small, approximately 0.2-0.4 um in
diameter, and they often parasite vaginal epithelial cell
intracellularly. Because of this, intracellular inclusions may be
noticed in vaginal epithelial cells during the microscopic
analysis, especially for Chlamydia (59).

Unusual causes of vaginal complaints include foreign body
retention (60) cervical cancer (60), Sjogren syndrome (61),
irritative or allergic reactions (62). At wet mount microscopy
may show morphologic alterations of epithelial cells, especially
in case of cancer, and inflammation with a homogenous layer of
PMNs. In these cases various types of vaginitis may overlap and
differential diagnosis is crucial.

3 Milestones of diagnosis

In the beginning there was only chaos. Without knowing the
etiologies that differentiate the various vaginitis, these conditions
were regarded as a unicum, often framed into traditional beliefs,
such as the imbalance of body energy and fluids.

Then the modern microscope was invented, and it shed light
into the chaos (Figure 1). Alfred Francois Donné (1801-1878)
(63) a French scientist, was a pioneer in microscopy, and he
applied this technique to various field of medicine, from
microbiology to hematology. He is credited for being the first to
identify Trichomonas vaginalis into the vaginal secretions of a
symptomatic patient, in 1836. He was also the first to take
photographs (daguerreotype) of the microscopy findings, thanks
to the photoelectric microscope of his invention.

Thanks to his efforts and the following characterization of the
protozoa we now know well what T. vaginalis is. It can be
described as an ovoidal motile microorganism, 15-20 pum long
and 8-10 um wide, characterized by four anterior flagella, a fifth
flagellum recurring back on its body, an undulating membrane
located on both sides, and an axostyle which traverses its body
emerging back as a spike (64). This microorganism typically
infects the urogenital tract of both males and females and it is
easily sexually transmitted. Because its presence is far from
being a normal occurrence of the local microbiome, it is
considered an actual STI that requires systemic medical
treatment in both partners (65).

In 1849, Stuart Wilkinson, a Scottish physician, identified, at
the microscope, a vaginal yeast similar to that previously
described in oral thrush (66). The current name of the yest as
Candida was first published in 1923 in the doctoral thesis of the
Dutch botanist and mycologist Christine Marie Berkhout (1893-
1932) (67).
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In 1879, Albert Ludwig Sigesmund Neisser (1855-1916) (68),
a German physician, discovered Neisseria gonorrhoeae by
examining urethral purulent secretions in a symptomatic patient.
The bacteria are round, approximately 0.6-1 pm in diameter,
with the typical appearance in pairs of cells, thus they are
defined as diplococci.

Milestones of
diagnosis

1825 @
G TRICHOMONAS (Donne€)
1850 € VAGINAL THRUSH (Wilkinson)

LACTOBACILLI (Doderlein)
T. PALLIDUM (Shaudinn-Hoffmann)

{......... CANDIDA (Berkhout)
1925 ¢
1950 §......... HVAGINALIS VAGINITIS (Leopold,

Gardner-Dukes)

1975 @ ... G.VAGINALIS and BACTERIAL

VAGINOSIS (Gardner)
CYTOLYTIC VAGINOSIS (Cibley)

AEROBIC VAGINITIS (Donders)

\. J

FIGURE 1

Milestones of diagnosis with microscopy. The discoveries and
definitions of vaginitis are shown on a timeline. In 1836, Donné
(63) discovered Trichomonas vaginalis from vaginal discharge of a
symptomatic patient. In 1849, Wilkinson (66) defined vaginal
thrush by identifying a vaginal yeast similar to that previously
described in oral thrush. Later, in 1923, this was renamed as
Candida by Berkhout (67). In 1879, Neisser (68) discovered
Neisseria gonorrhoeae by examining urethral purulent secretions
in a symptomatic patient. In 1892, Doderlein (70, 71) defined the
vaginal bacilli, later identified as lactobacilli, as the normal vaginal
flora. In 1905, Schaudinn and Hoffmann (72) discovered the
etiological agent of syphilis, Treponema pallidum, by examining a
fresh preparation of material taken from a vulvar lesion. In 1953,
Leopold discovered Hemophilus vaginalis. In 1955, Gardner and
Dukes (75, 76) defined that Hemophilus vaginalis was the
causative agent of the then so called “non-specific vaginitis”. In
1980 Hemophilus vaginalis was renamed as Gardnerella vaginalis
(77) and the term "non-specific vaginitis” replaced with "bacterial
vaginosis” (78), because inflammation was irrelevant for the
disease. In 1991, Cibley and Cibley (80), a father-son team,
defined the “cytolytic vaginosis”. In 2002, Donders (44) defined
the criteria for “aerobic vaginitis”. Further details in the text.
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Common symptoms of gonorrhea in women include unusual
vaginal discharge, which can assume various presentations from
thin to purulent, dysuria or strangury, and dyspareunia.
However, gonorrhea tends to be more commonly symptomatic
in males than in females, in which the infection can pass
unnoticed. The World Health Organization (WHO) estimated a
global prevalence of 0.9% in women and 0.7% in men for this
STI, but precise prevalence may vary in different regions of the
world, being higher in Africa and lower in Europe (69).

A significant step forward for the comprehension of the
vaginal microbiology occurred in 1892 when Albert Sigmund
Gustav Doderlein (1860-1941) (70), a German gynecologist,
begun to study the thin and elongated bacilli that were so easily
found in the vaginal fluid of asymptomatic women. He realized
that these bacilli constituted the normal vaginal flora and their
absence in pregnancy and postpartum was a risk factor for the
development of the puerperal fever, which could quickly turn to
the worse and lead to death (71)

In 1905, Fritz Schaudinn, a German zoologist, and Erich
Hoffmann, a German dermatologist, working together in Berlin,
discovered the etiological agent of syphilis, Treponema pallidum,
by examining a fresh preparation of material taken from a
vulvar lesion of a patient (72). This bacterium has the peculiar
shape of a spiral, from which the name of the phylum
“Spirochaetes”. It is approximately 6-15um long and 0.1-
0.2 um wide. It is easily recognized in wet mount microscopy,
particularly in dark field, because of its motility.

Treponema pallidum does not typically cause vaginitis, but its
genital painless ulcers can be easily identified. Rarely, vaginal or
cervical lesions, which may be clinically mistaken for
cancerogenic ulcers, can cause unusual vaginal discharge in
which the bacteria can be easily recognized at the microscope (73).

Syphilis is an STI with global prevalence of approximately
0.6%, with higher prevalence in low-income countries. Although
limited in prevalence, it is re-emerging in the past decade as a
global concern (74).

Thus, in the first decades of 20th century, a few diagnoses of
vaginitis were available to the physicians: mostly vaginal
candidiasis, but also trichomoniasis and STIs such as gonorrhea
or syphilis. Frequently, vaginal complaints were not associated
to none of such conditions. At that time this was called “non-
specific vaginitis”.

In 1955, Herman L. Gardner (1912-1982) and Charles
D. Dukes, from Texas (USA), proposed that the then recently
discovered bacterium Haemophilus vaginalis was the etiological
then called

“Haemophilus vaginalis vaginitis” (75). In 1959, they also defined

cause of “non-specific vaginitis”, which was
that this condition was not associated to vaginal inflammation
and, thus, they proposed that “vaginitis” was not an appropriate
definition (76). Later, in 1980, Haemophilus vaginalis was officially
renamed to Gardnerella vaginalis (77), to honor who spent his all
life in characterizing this bacterium and the implications of its
presence and overgrowth in the vagina. Also, the term “bacterial
vaginosis” was coined to describe this condition of overgrowth of
G. vaginalis and other anaerobic bacteria, and it rapidly gained
wide acceptance in the scientific field (78).
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The cornerstones for diagnosis of bacterial vaginosis were a
thin grayish vaginal discharge, high vaginal pH (>4.5), a fishy
odor, which could be amplified by adding a droplet of 10%
KOH solution to the vaginal secretion placed on a microscopy
slide, and the presence of the so-called “clue cells” at the
microscopic examination. The “clue cells” are squamous vaginal
epithelial cells that are covered with the G. vaginalis rods, which
are highly adhesive to the mucosa. These criteria were proposed
by Richard Amsel, an American gynecologist, in 1983 and
became widely used for office diagnosis of bacterial vaginosis (79).

Nonetheless, bacterial vaginosis could not explain everything of
called There
occurrences of vaginitis characterized by inflammation, thus with

the previously “non-specific  vaginitis”. were
presence of leucocytes at the microscopic examination, absence of
clue cells, heavy cocci or rods presence, often squamous cell
atrophy, without fishy odor, more likely a foul odor, and a mucous
yellowish vaginal discharge. This condition often has a low-
intermediate score at the Amsel criteria, thus excluding the
diagnosis of bacterial vaginosis. Moreover, G. vaginalis did not
seem to be involved. Instead, bacteria such as Escherichia coli,
Klebsiella and other facultative

anaerobic bacteria were often present. For this condition Gilbert

Enterococcus,  Streptococcus,
Donders, a Belgian gynecologist, coined the term of “aerobic
vaginitis” in 2002 (44). The criteria for diagnose aerobic vaginitis
rely on presence/absence of lactobacilli, presence/absence of
background flora, such as cocci or rods, presence of leukocytes
and activated leukocytes, and presence of parabasal cells. Thus, it
is an exquisite office microscopy diagnosis (43).

We close now the list of vaginitis with the definition of
“cytolytic vaginosis” coined in 1991 by Leonard and Laurence
Cibley, a father-son physician team from Boston (MA—SA) (80).
The criteria for diagnosis include the absence of Trichomonas,
Gardnerella and Candida, an increased number of lactobacilli,
scarcity of leukocytes and evidence of cytolysis with bare nuclei
and cellular debris. Vaginal discharge may be whiteish, frothy or
dense, but always with a low pH (3.5-4.0). The patient may also
experience itching, burning, dysuria and dyspareunia. This
condition is often underestimated, because its symptoms overlap
with other vaginitis symptoms and may also be asymptomatic,
and may be more prevalent than previously suspected (81).

As described so far, the discoveries of etiological factors of
vaginitis were essentially achieved by microscopy examination.
Besides wet mount microscopy, numerous staining techniques
arose in those years and helped more accurate detection and
diagnosis. We can just mention the staining by the Danish
bacteriologist Hans Christian Gram (1853-1938) (82) or the
German chemist Gustav Giemsa (1867-1948) (83), which were
invented in 1884 and 1902, respectively, and are still incredibly
useful for the study of alcohol fixed microorganisms on
microscopy slides. Microscopy remained an important technique
throughout the decades. At the same time, though, culturing
methods became increasingly available and became useful
resources for accurate diagnosis.

These techniques allowed the study of the biochemical
properties of bacteria and resulted very useful in define nutritional
needs and enzymatic capabilities to differentiate bacteria that may
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look similar, or even identical, under the microscope (84). Moreover,
bacterial culturing allows the study of bacterial susceptibility or
resistance to antibiotics, which leads to choose the most
appropriate therapy for each specific patient (85).

However, to date, is has been estimated that only a small
fraction of bacterial species can grow in a Petri dish in the
laboratory (86). This

Polymerase Chain Reaction (PCR) and even more with the most

became clear with the advent of

recent advancement of the Next Generation Sequencing (NGS)
technique, available since 2004, which allowed to identify even
those bacterial species that cannot grow in culture, by
amplifying sequences of their DNA. Collectively, we can call
these nucleic acid amplification tests (NAATS).

The advent of new techniques did not make the previous ones
disappear. Thus, now wet mount microscopy, Gram staining,
culturing, and NAATSs techniques they all coexist and are
available in the clinical setting. In conclusion, the clinician can
currently choose among a few different techniques to address
his patient’s symptoms and accurately identify the specific type
of vaginitis. Each technique shows advantages and disadvantages
and may be more or less useful for specific diagnoses. We will
address this issue in later sections of this paper.

4 Gynecological visit for the diagnosis
of vaginitis

Different different  clinical
presentations. For instance, pruritus and thick white discharge

vaginitis  typically have
recall candidiasis, thin fishy odor greyish discharge recalls
bacterial vaginosis, strawberry cervicitis recalls trichomoniasis,
and a mucoid yellowish foul odor discharge recalls aerobic
vaginitis. Also, an accurate anamnesis does help in addressing
the problem and better understanding the etiology. For example,
we would expect dyspareunia in some conditions, such as
candidiasis, but not in others, such as bacterial vaginosis. Many
gynecologists rely on this knowledge to empirically define a
clinical diagnosis and prescribe medications (87).

Although different vaginitis typically have different clinical
presentations, symptoms may overlap leading to challenging
diagnosis. Moreover, symptoms may be subtle, or vaginitis can
be mixed, for including different etiologies. Therefore, the
gynecological visit alone is not considered the gold standard for
diagnosis vaginitis by agencies such as ISSVD (27), CDC (30),
or IUSTI/WHO (29).

A few point of care (POC) tests are available to help the
gynecologist in defining the most accurate diagnosis. The first
POC test that can be easily performed during the pelvic exam is
the pH testing. Paper strips that can measure pH are widely
available. A high pH (>5.0) is more often found in bacterial
vaginosis, trichomoniasis and aerobic vaginitis, while a low pH
(<4.0) is more typical of cytolytic vaginosis (88). The pH does
not really help with candidiasis as Candida can be found at a
wide range of pH.

The “sniff” test, which is the perception of the discharge odor on
the speculum, can be considered, if positive, as appropriate for the
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diagnosis of bacterial vaginosis. The fishy odor typical of bacterial
vaginosis can be evoked also by adding a droplet of 10% KOH
solution on the glass slide on which the vaginal secretion has been
previously smeared, the so called “whiff” test (89).

The wet mount microscopy remains the most complete POC
exam that a gynecologist can perform on vaginal secretions. We
will describe that in detail in the next section of this paper.

Besides POC tests, gynecologists can take advantage of
laboratory exams such as Gram staining, bacterial culturing, and
DNA detection by NAATSs. In all these cases it takes just the
time of a vaginal swab to collect the sample but then several
days will be required to have the laboratory results back. Many
gynecologists ~ would consider this a trade-off for
accurate diagnosis.

Gram staining has several interesting features that are useful
for diagnoses. Firstly, it can identify both lactobacilli and
leukocytes which are not detected with other methods such as
culturing or PCR. Also, it can visualize “clue cells” for the
diagnosis of bacterial vaginosis. In fact, a specific score based on
Gram staining was proposed by Robert P. Nugent in 1991 (90).
The score is based on the presence of lactobacilli, which are
Gram-positive, Gardnerella and related species, which are Gram-
variable, and presence of curved rods, such as Mobiluncus,
which is Gram-variable. The Nugent score is considered more
reliable than the Amsel’s criteria for the diagnosis of bacterial
vaginosis. Comparative cross-sectional studies show that when
compared to Nugent scoring system, Amsel’s criteria had
sensitivity of 75%, specificity of 95%, positive predictive value of
90% and negative predictive value of 86% (91).

Moreover, Gram staining can identify bacilli and cocci species
such as Staphylococcus and Streptococcus species, which are
Gram-positive cocci arranged is groups or long lines,
respectively, Neisseria gonorrheae, which is a Gram-negative
diplococcus, Enterocuccus species, which are Gram-positive
cocci often arranged in pairs (diplococci) or short chains, as
well as rods such as Escherichia coli, which is a Gram-negative
bacillus, similar to Klebsiella, which is also a Gram-negative rod
but it tends to be larger than E. coli.

Gram staining can also diagnose trichomoniasis. In fact, the
T. vaginalis cells are more easily identified by their motility,
which is lost during the process of fixation and staining, thus
making the diagnosis more difficult (92).

Fungal hyphae and pseudo-hyphae can be easily identified with
Gram staining as Gram-positive filaments. In fact, blastospores
visualization can be more challenging thus the diagnose of non-
albicans Candida species can be more difficult (93).

Microscopy has the limitations of being subjective, to some
extent, experience-dependent, semi-quantitative at best, and
unable to accurately identify many microorganisms, particularly
intracellular pathogens such as Chlamydia, Mycoplasma, and
Ureaplasma (94).

Culturing methods can overcome many of such limitations. By
using selective medium, the microorganisms will grow colonies
that can be further analyzed by biochemical methods to reach
an accurate diagnosis. An advantage of culturing is that it can

detect the selected microorganisms even when their presence in
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the sample is at low level and it may be pass underdetected at the
microscopy examination. On the other hand, culturing is time
consuming and several days are needed to reach the diagnosis.
Also, many microorganisms require specific culturing medium,
thus complicating the overall process. Some microorganisms are
difficult to grow in culture, such as Mycoplasma, other just
cannot grow, such as Chlamydia (95-97).

An interesting advantage of culturing consists in semi-
quantitative analysis, by determining the number of colonies
that can grow from the sample. Moreover, with culturing we
can test different antibiotics against the identified pathogen.
This helps clinicians in deciding which antibiotic to prescribe in
the specific patient (98).

PCR has several advantages over microscopy and culturing.
For instance, PCR relies on an automated machine process
which avoid most of the human variability and error that can
occur with microscopy or culturing. It is more sensitive than
microscopy and culturing as it can detect the targeted
microorganisms even when present at very small amount. It is
more specific than microscopy and culturing because it directly
targets the DNA sequence of the microorganisms, and it allows
a faster diagnosis (99-101).

Another clear advantage of PCR is that it can detect also
microorganisms that do not grow well or at all in culture, such
as Chlamydia, Mycoplasma and Ureaplasma. On the other hand,
it can detect only what it targets. In other words, a PCR
reaction must be set for each microorganism of choice. For
example, Sneathia is a Gram-negative coccobacillus often found
in bacterial vaginosis, but it was isolated only in 2002, from the
amniotic fluid of an intrauterine fetal loss, because it does not
grow in culture. Now, with PCR, it can be detected also in
bacterial vaginosis, given that we use the PCR probes designed
for it (102).

A significant leap forward in the comprehension of microbial
environments is constituted by the advent of NGS techniques.
With a single NGS analysis one can detect virtually all the
microbial species that are present in the sample (103, 104).
Regardless the incredible level of detail that can be reached with
NGS, this technology cannot detect leukocytes or cytolysis,
which are important details for some subtypes of vaginitis as
above described.

In conclusion, regardless the technical advancements, there is
no modern technique capable to singlehandedly diagnose every
type of vaginitis like wet mount microscopy used to do in the
early days.

5 Office wet mount microscopy

A phase contrast 400x magnification microscope constitutes
the most appropriate instrument for observing cells and
bacteria. Digital camera microscopes are also commercially
available and allow to take photographs of the samples under
magnification to document the evidence.

From a technical standpoint preparing a slide for wet mount
microscopy is quick and easy (Figure 2A): a drop of vaginal
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Wet Mount Microscopy

A. Sample preparation

K <2)/(%/1
&

B. Microscopic examination

Evaluation of lactobacilli presence and abundance
relatively to background flora of cocci and bacilli.

Step 2 Pathogens

Detection of Candida, Trichomonas, cocci in chains
or groups, small coliform bacilli, and others.

Number of leukocytes per HPF or relatively to EC,
percentage of activated cytotoxic leukocytes.

Maturation status of EC is evaluated by shape and
size of cytoplasm and nucleus/cytoplasm ratio.

Artifacts

Detection of red blood cells, cytoplasm debris,
“naked” nuclei, spermatozoa, bubbles, gel residues.

\. J

Lactobacillary grade

Leukocytes

Epithelial cells

FIGURE 2

Wet mount microscopy, preparation and examination. In the upper
panel (A) the steps for sample preparation are shown (105, 106): (1)
the vaginal swab is smeared on a microscopy glass slide, (2) a
droplet of saline solution is added, (3) a coverslip is laid on top of
the droplet. In the lower panel (B) the 5 steps for proper sample
examination are explained. Step 1 scores the presence of
lactobacilli with the so-called “Lactobacillary grade” (107): in grade
| only lactobacilli are visible, in grade lla there is a dominance of
lactobacilli over background flora, in grade Ilb there is a
dominance of background flora over lactobacilli, in grade Il
background flora is absolute and no lactocabilli can be detected.
Step 2 is dedicated to the identification of the pathogens
(108-112). Step 3 scored the presence of leukocytes, their
number per HPF, per EC, and proportion of activated cytotoxic
leukocytes (113). Step 4 considers size, shape and cytoplasm/
nucleus ratio of EC to determine their maturation level and
distinguish superficial layer cells from intermediate layer calls from
parabasl layer cells. The number and proportion of parabasal cells
is relevant to aerobic vaginitis score (43, 44). Step 5 lists the
presence of artifacts such as red blood cells, cytolysis or
amorphous material. Further details in the text. Legend:
HPF = high power fields (400x magnification), EC = epithelial cells.

secretion is collected through a swab during the speculum
examination and smeared on a glass slide. Then a drop of
saline solution is put on the slide, and a coverslip is carefully
placed on top. The sample is then ready for analysis at the
microscope (105, 106).

Classically, the analysis is performed in five steps (Figure 2B).
The first step is to evaluate the presence and abundancy of
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lactobacilli as compared to other bacteria in the observation fields.
A four-tire “lactobacillary grade (LBG)” was proposed to
categorize this item. While LBG-I is correlated to the exclusive
presence of lactobacilli, on the other extreme, LBG-III, scarce to
no presence of lactobacilli with great abundance of non-
lactobaclliary bacteria. In the middle, two intermediate situations
with LBG-IIa with predominance of lactobacilli over a non-
and with LBG-IIb with the
predominance of non-lactobacillary background over lactobacilli

lactobacillary  background,

presence (107).

The second step is dedicated to the detection of pathogens.
Phase contrast microscopy allows the identification of the
presence of cocci and rods, although it cannot determine the
exact species (108). However, some bacteria have peculiar
appearance or presentations allowing a more accurate
identification. For instance, Mobiluncus is visualized as a curved
“comma-like” rod (109), Streptococcus tends to form cocci
chains, Staphylococcus forms groups of cocci, Enterococcus
tends to be visualized as diplococcus or forming short chains,
and Neisseria is always detected as diplococcus (110). Other
microorganisms can be easily visualized for their motility,
Trichomonas (111), for instance, but also Escherichia coli,
which is not always easily seen as motile, Treponema pallidum
or other Spirochetae. Yeast cells can easily be detected for their
elongated hyphae or pseudo-hyphae, typically Candida albicans.
Blastopores, which can include non-albicans Candida species,
are more subtle to be detected as they look like small ovoidal
bright cells (112).

The third step focuses on the presence of leukocytes, which is
a sign of inflammation and may be correlated to the patient’s
complaints such as burning or dyspareunia. The number of
leukocytes per high power field (HPF) is determined as well as
the ratio with the number of epithelial cells. Also, the presence
of activated cytotoxic leukocytes is evaluated. These numbers are
often used for scoring, especially for aerobic vaginitis (43, 44).

In the fourth step the epithelial cells are examined. The ratio
between superficial, intermediate and parabasal cells is
important to determine the maturation status of the epithelium.
Particularly, the presence and abundance of parabasal cells is
included in the scoring system for aerobic vaginitis (44).
A significant number of parabasal cells may be detected for two
reasons: vaginal atrophy in postmenopausal women,
desquamative vaginitis in premenopausal women. Moreover, the
microscopy analysis can detect cytolysis by visualizing bare
nuclei or cytoplasmatic debris, typical of cytolytic vaginosis (113).

Finally, in the fifth step other occurrences may be annotated,
such as: red blood cells, sperm cells, or artifact from the use of
vaginal tablets or lubricant gel residues.

In five quick steps every type of vaginitis can be diagnosed
directly during the gynecological visit by wet mount microscopy.
Then why wet mount microscopy is not the gold standard for
the diagnosis of all kinds of vaginitis? Because sensitivity and
specificity may vary depending on the pathogen and other
techniques may be more sensitive or specific for certain
pathogens (42). We will address these differences in the next

section of the paper.
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6 Contemporary diagnosis of vaginitis

Few international guidelines are available for the diagnosis of
vaginitis. The guidelines issued by ISSVD (27), CDC (30), ACOG
(28), and ITUST/WHO (29) it will be
highlighting strengths, weaknesses and differences.

here summarized,

The gynecological visit alone is not considered the gold
standard for diagnosis for vaginitis by none of the guidelines.
Signs, symptoms and history are important for a more
comprehensive understanding of the clinical situation but alone,
although suggestive, they should not be used to define diagnosis.

Vulvovaginal candidiasis can be detected by wet mount
microscopy, Gram staining microscopy, yeast culture, and
NAATs. The gold standard for the ISSVD guidelines is culturing,
while for IUSTI/WHO and CDC guidelines is microscopy. Both
are considered valid options for ACOG guidelines. The CDC
advice to proceed to yeast culturing when signs and symptoms
are coherent with candidiasis but wet mount microscopy is
negative. The use of 10% KOH instead of saline solution in wet
mount microscopy may increase the detection rate by disrupting
cellular material that may obscure the vision of the yeast. The pH
detected using pH strips may be within normal range, thus it is
not useful for diagnosis. NAATs can be used and are very
accurate for the diagnosis of various Candida species. Recently the
FDA have approved a few NAAT platforms for clinical use for
the diagnosis of candidiasis (114). NAATS, despite being quick
and accurate, are still more expensive when compared to the
other methods, thus less widely employed (115).

Bacterial vaginosis can be detected by wet mount microscopy
and Gram staining microscopy. The former can be used to detect
the so called “clue cells” used for the Amsel’s criteria (Table 2) of
diagnosis that include the quality of the discharge, the evoking of
the typical fishy odor by applying 10% KOH, the increase in pH
above 4.5. The latter is used to arrange the Nugent score
(Table 3) based on the presence of three bacterial morphotypes:
Lactobacillus, Gardnerella, and Mobiluncus. Gram staining is
also used for the Ison-Hay criteria (116) (Table 4) which still
evaluate the three bacterial morphotype just mentioned, but
include also cocci morphotypes, which makes this scoring
system useful also for the diagnosis of aerobic vaginitis. Gram
staining microscopy, either Nugent or Ison-Hay score, are
considered the gold standard for bacterial vaginosis diagnosis by
ISSVD, IUSTI-WHO, and CDC. For AOCG guidelines both
Amsel’s criteria and Gram stain are valid for diagnosis.
Culturing does not have a role in bacterial vaginosis diagnosis

TABLE 2 Amsel’s criteria.

‘ Amsel’s criteria

Vaginal discharge: thin, grayish or whiteish

Vaginal pH > 4.5

Fishy odor (“sniff” test or “whiff” test with addition of 10% KOH)

Presence of “clue cells” at wet mount microscopy
These criteria were developed by Amsel to allow the diagnosis of bacterial vaginosis (79).
Four clinical criteria should be evaluated, with the support of pH strips, 10% KOH

solution, and a microscope, the positivity of a minimum of three criteria is diagnostic
for bacterial vaginosis.
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TABLE 3 Nugent score.

Score | Lactobacilli Gardnerella Mobiluncus
(cells/HPF) (cells/HPF) (cells/HPF)

0 >30 0 0

1 5-30 <1 1-5

2 1-4 1-4 >5

3 <1 5-30 -

4 0 >30 -

This scoring system was developed by Nugent to standardize the diagnosis of bacterial
vaginosis (90). It is based on detection and grading (average number of cells per high
power field—HPF—at 400x magnification) of three different bacterial morphotypes
(Lactobacilli, Gardnerella, and Mobiluncus) with gram staining at the microscopy
examination. The total score is interpreted as: Normal (0-3), Intermediate (4-6),
Bacterial vaginosis (>6).

TABLE 4 Ison-Hay score.

Grade | Classification Description

0 Normal flora Epithelial cells with no bacteria

1 Normal flora Predominance of Lactobacillus morphotypes only

11 Intermediate flora | Mixed bacterial morphotypes present, with
reduced numbers of Lactobacillus morphotypes.
Gardnerella or Mobiluncus morphotypes may also
be present.

I Bacterial vaginosis | Predominantly Gardnerella and/or Mobiluncus
morphotypes. Few or absent Lactobacillus
morphotypes

v Aerobic vaginitis Gram-positive cocci only, with no lactobacilli

Similarly to the Nugent score, the Ison-Hay score (116) was developed for the diagnosis of
bacterial vaginosis and it employes the Gram staining microscopy detection of Lactobacilli,
Gardnerella, and Mobiluncus, but it also adds the detection of Gram-positive cocci. Thus,
differently to the Nugent score, it is useful also in the detection of aerobic vaginitis. The
detection is semi-quantitative and more easily applied by the cytologist then the
Nugent score.

as Gardnerella can be found, in small amounts, even in eubiotic
vaginal microbiota. Similarly, for NAATs when used to detect
Gardnerella alone. However, NAATs have been evolving fast
and a few FDA approved platforms can now detect a panel of
bacterial vaginosis associated bacteria besides Gardnerella, thus
resulting more accurate in detecting the condition, and useful to
the clinician (114).

Aerobic vaginitis can be detected exquisitely by wet mount
microscopy. In fact, the scoring system by Donders (44) requires
the detection of items such as leukocytes and parabasal cells
which can only be found by microscopy (Table 5). Ancillary
findings include increased pH and negative whiff test. The
ISSVD and IUSTI/WHO guidelines agree on this, while the
CDC and ACOG guidelines do not mention the condition.
Although Gram staining microscopy can detect all the items for

TABLE 5 Donders’ score.

Lactobacillary grade | Leukocytes number

Toxic leukocytes

10.3389/frph.2026.1755906

the Donders’ score, it is currently not validated as a diagnostic
tool for aerobic vaginitis, due to lack of dedicated criteria (27).
Bacterial culturing and NAATSs do not have a defined role in the
diagnosis of aerobic vaginitis, although they may detect the
bacterial species most involved in the specific case under
Currently, there are no FDA approved NAAT
platforms for the diagnosis of aerobic vaginitis.

analysis.

Trichomoniasis can be detected by wet mount microscopy,
Gram staining microscopy, appropriate culture, and NAATs. In
wet mount microscopy, Trichomonas is easily recognizable for
the motility is
temperature, but this is inhibited with colder temperature, thus

its motility. However, granted at body
the sample must be examined immediately after collection. This
advantage is lost with alcohol fixation and Gram staining, but
the protozoal cells are still recognizable for their peculiar
morphology, although their detection may be more difficult.
Trichomonas culture has previously been the gold standard for
diagnosis. However it is a complicated and time-consuming
technique, but it has the advantage
microorganism even when present at low level. Similarly do
NAATSs, but more accurately and quickly. Thus, NAATs has
new gold standard for the diagnosis of
trichomoniasis according to all four guidelines mentioned, and

of revealing the

become the

several FDA approved platforms are available to diagnose this
condition (114).

Cytolytic vaginosis is detectable only by microscopy, either
wet mount microscopy or Gram staining microscopy or even
with Papanicolau staining. Clearly, culturing or NAATSs have no
role in diagnosing cytolytic vaginosis. This is stated in the
ISSVD guidelines (27), while the other three guidelines do not
mention the condition. Typical microscopy findings for cytolytic
vaginosis include bare nuclei, cytoplasm debris, abundant
lactobacilli. The pH is always low, even below 4.0, typically 3.5-
4.0. Whiff test is negative (81).

Sometimes, mixed conditions are found. For instance, the
presence of abundancy of leukocytes in conditions that usually
are not typically inflammatory, such as bacterial vaginosis or
cytolytic vaginosis, should suggest the subtle presence of either
Candida or Trichomonas, thus a yeast culture and a NAAT
analysis for trichomoniasis are advisable (117-120).

7 Discussion

The choice of the correct therapy depends on the accurate
diagnosis of the type of vaginitis. For instance, first line

Parabasal cells

0 I-1Ta <10

None or sporadic

Background flora

Unremarkable or cytolysis

<1% of total EC

1 IIb >10/HPF - <10/EC

<50% of total leukocytes

Small coliform bacilli >1% and <10% of total EC

2 I >10/EC

>50% of total leukocytes

Cocci or chains >10% of total EC

This scoring system was developed by Donders to standardize the diagnosis of aerobic vaginitis (AV) (44). The analysis is performed with wet mount microscopy. It takes into account
lactobacilli, leukocytes and background flora. HPF: high power field (400x magnification); EC, epithelial cell. The total score diagnoses: 0-2 Normal; 3-4: Mild AV; 5-6: Moderate AV;

7-10: Severe AV (desquamative inflammatory vaginitis—DIV).
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medications include azoles antifungals for candidiasis,
metronidazole or clindamycin for bacterial vaginosis, oral
5-nitroimidazoles for trichomoniasis, clindamycin and/or
hydrocortisone for aerobic vaginitis, and bicarbonate irrigations
for cytolytic vaginosis (27-29, 121).

A 2020 study by Nyirjesy (122) conducted in the USA on 333
physicians and 984 patient charts showed that physicians were
more aware of the diagnoses of candidiasis and bacterial
vaginosis rather than the other types of vaginitis and often fell
short on POC testing and adherence to guidelines on therapy.
Even worse, in another study by Hillier (123) involving 303
women with vaginitis symptoms, provides additional evidence
that clinical assessments frequently diverge from available
guidelines, leading to many women with symptoms receiving
inappropriate treatments. Thus, we must conclude that accurate
diagnosis and treatment of vaginitis it is also a matter of
appropriate medical education and practice.

Also, the availability of wide-spectrum medications, such as
metronidazole-clotrimazole combination, lessen the urgency in
many physicians for accurate diagnosis and may lead to
empirical diagnostic approach to vaginitis. This medication may
be effective for acute vulvovaginal candidiasis, episodic bacterial
vaginosis, and trichomoniasis, although trichomoniasis requires
a systemic/oral antibiotic therapy. Clearly, this drug combination
is not effective for cytolytic vaginosis and has little influence on
aerobic vaginitis. Moreover, mixed conditions can occur. Thus,
this approach will not work effectively on a significant fraction
of the patients complaining symptoms of vaginitis and many
patients will recur shortly afterward (124-126).

This empirical “state of the art” suggests that some gynecologists
and physicians treat various types of vaginitis as a singular condition,
prescribing the same remedy for all cases. Fortunately, guidelines
(27-30) have been developed to rigorously define each type of
vaginitis and the appropriate treatments for them. While there is a
clear need for quick diagnosis and timely treatment, the
appropriateness of the intervention should not be overlooked.
Therefore, the necessity for accurate and prompt POC testing is
evident. Traditional POC tests include pH testing, “sniff/whiff”
tests, and wet mount microscopy. By the use of these tests
combined all types of vaginitis can be diagnosed (27). Besides
directly detecting pathogens, wet mount microscopy is particularly
useful to explore important details, such as inflammation and

epithelial cells desquamation, that may affect symptoms (42).

TABLE 6 Gold standards for the diagnosis of vaginitis.

10.3389/frph.2026.1755906

One limitation of wet mount microscopy is that it requires
appropriate instruments and training. Nowadays, microscopes
are not considered part of the essential tool setting of the
physician or gynecologist anymore (127). The advent of
culturing and molecular testing has been a tide that washed
away the need for owing a microscope and receiving appropriate
education for its use. Powell (128), in her 2024 paper, argues
that physicians should not resist with the traditional methods
but, instead, they should embrace the new technologies and put
them to appropriate use.

There may be good reasons for the gradual disuse of office wet
mount microscopy. First, the microscope itself can be costly, and
the required education for performing the exam is not readily
available anymore (129). Also, the execution of wet mount
microscopy may be time consuming, although well trained
individuals would take only few minutes to complete the exam
(129). Most importantly, wet mount microscopy resulted less
sensitive when compared to laboratory tests such as culturing
and NAATSs, especially for candidiasis and trichomoniasis
(130-133). Moreover, NAAT testing, which have overall great
sensitivity and sensibility, have been increasingly available, also
as POC testing, although more expensive than microscopy.

On the other hand, wet mount microscopy has proven as a
quick, useful and inexpensive method for the diagnosis of
vaginitis (37) and its accuracy can be effectively improved with
appropriate training (129). Also, wet mount microscopy is the
only validated method to diagnosing and scoring aerobic vaginitis
and, along with Gram staining, cytolytic vaginosis (27). Finally,
mixed conditions are probably better evaluated with wet mount
microscopy rather than with other methods. Thus, although wet
mount microscopy may not provide the highest accuracy in
certain conditions, it is more reliable than relying solely on
“history and physical examination” for adequately assessing the
specific type of vaginitis and facilitating appropriate treatment. We
must also consider that the limitations of wet mount microscopy
mainly lie in its low sensitivity for detecting Candida or
Trichomonas when they are present in low abundance. However,
its specificity is high. Therefore, while a negative result is
result is
advantages of wet mount microscopy compared to culturing or

inconclusive, a positive diagnostic. The greatest
NAATs are that it allows for first-line screening to be completed
in minutes and is cost-effective. For these reasons, it is an

indispensable tool for the initial diagnosis of vaginitis.

symptoms microscopy

Vulvovaginal Suggestive Gold standard for IUSTI/WHO and | Useful Gold standard for Useful

candidiasis CDC ISSVD

Bacterial vaginosis Suggestive Useful Gold standard No role No role

Aerobic vaginitis Suggestive Gold standard Useful No role No role

Trichomoniasis Not specific Not sensitive Not sensitive Useful Gold
standard

Cytolytic vaginosis Not specific Gold standard Useful No role No role

This table summarizes the indications from the ISSVD (27), CDC (30), ACOG (28), and IUSTI/WHO (29) guidelines. The gold standard methods for each type of vaginitis are shown
according to guidelines. Other methods are commented based on actual relevance for clinical use, always according to guidelines.
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In conclusion, wet mount microscopy is being dismissed from
the routine gynecological visit too soon regardless its utility for the
diagnosis of vaginitis (Table 6). Although less sensitive than
culturing and NAATS, it provides a quick and reliable screening
method that allows the clinician to promptly choose the most
appropriate therapy in most cases (37). The microscopic
evaluation may be completed by culturing or NAATSs especially
to rule out candidiasis or trichomoniasis, although the results
will be available days later and require a follow up visit.

With this paper, we would like to raise awareness among
physicians and gynecologists on the most appropriate practice
for diagnosing vaginitis and highlight the current role of office
wet mount microscopy, which is currently neglected but it is
still crucial for the accurate diagnosis of vaginitis.
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