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Cervicovaginal microbial flora in methenamine silver staining method
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Abstract

BACKGROUND: Vagina like all other mucosal organs owns its especial bacterial/microbial flora. Though may be patho-
gen in other circumstances, members of vaginal normal flora do not cause disease on healthy vaginal mucosa. In this
study, we tried to determine the relationship between microscopic findings on Methenamine silver stained cervicovagi-
nal smears and clinical symptoms.

METHODS: A total of 389 cervicovaginal smears were examined cytologically from April to August 2005, among which
103 satisfactory smears of patients who were normally menstruating were subsequently selected. The originally Papani-
colaou—stained smears were stained with Methenamine silver method. The cervicovaginal flora in symptomatic and
asymptomatic patients was classified into four groups. The relationship between the type of genital flora and the pres-
ence of Candida or Actinomyces spp was also determined. Data were analyzed with SPSS software using Chi—square
test.

RESULTS: In 103 evaluated patients, 46 (44.7%) were symptomatic and the rest were asymptomatic. The most prevalent
genital microbial flora in both symptomatic (21.7%) and asymptomatic (37.9%) patients was type II (Lactobacilli). Mi-
crobial frequency differences were significant for types II (P = 0.034) and IIT (P = 0.039) in both groups. Coexistence of
microbial flora of type I (P = 0.02) and type IV (P = 0.033) with Candida was statistically significant. Coexistence of all
types of microbial flora with Actinomyces was not proved significant.

CONCLUSIONS: Symptomatic women, except those with potential pathogens, tend to have Lactobacillus flora. There-
fore, it is advisable that all Lactobacilli types be investigated through microbiological methods in symptomatic patients.
In silver stained slides, there was a clear relationship between the type of vaginal microbial flora and the presence of
Candida spp.

KEY WORDS: Microbial flora, cervicovaginal smears, methenamine silver, symptomatic, asymptomatic.

JRMS 2006; 11(6): 355-359

large number of organisms gain access

to vagina, but their proliferation is con-

trolled by several interrelated mecha-

nisms. As a result, normal vagina maintains a

microbial equilibrium dominated by anaer-

obes, which varies according to age, hormonal
status, and sexual activity 12.

Thus, it would be difficult to define what

exactly normal vaginal flora is. Some organ-

isms are frequently encountered in vagina
without being associated with clinical manifes-
tations of diseases, and are considered to be
non-pathogenic inhabitants 3¢. Under certain
adverse conditions, the microbiologic milieu of
vagina is altered and pathogenic organisms
predominate, causing vaginitis 7. Proper iden-
tification of the various organisms responsible
for gynecologic infections usually requires
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microbiologic cultures. However, examination
of adequately prepared vaginal smears pro-
vides reliable data which can be used to de-
termine the etiology of such infections 3. Sub-
stituting vaginal direct smear for microbiologic
culture gives the advantage of being in the
same pattern of natural habitat 0. However
they stain weakly with the conventional Pa-
panicolaou method and may not be favorably
visualized. Therefore, a silver staining method
was developed. Bacteria and fungi stain dis-
tinctly black and can be studied in greater de-
tail and it is possible to define their relation-
ship to cells 11.

In this study, we tried to determine the
genital microbial flora in cervicovaginal
smears of symptomatic and asymptomatic
women using silver staining method and
evaluated the relationship between the pres-
ence of Candida or Actinomyces spp with the
type of genital flora.

Methods

This descriptive-analytic study was carried out
in the Cytopathology and Gynecology De-
partments of Al-Zahra Hospital, Isfahan, Iran
from April to August 2005. A total of 389 cervi-
covaginal smears were examined cytologically
and 103 satisfactory smears 12 of patients with
normal menstruation were selected. The pa-
tients were subdivided into two groups,
namely symptomatic and asymptomatic
groups. In this way, the sampling method was
convenient and non-randomized.

The patients were considered symptomatic
if they had symptoms such as vaginal itching,
burning, dryness and abnormal discharge.
Smears were stained with Methenamine silver
staining method. The originally Papanicolaou-
stained smears did not need to be decolorized
with this method and could be stained directly.
Bacteria and fungi stained black and could be
easily studied in greater details besides their
relationship to cells 3.

Since the bacteria were well stained, the
cervicovaginal florae in symptomatic and as-
ymptomatic patients were classified into four
types: Type 1, lactobacillus predominant: The
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bacteria were rod-shaped, slender and long.
There was an abundance of bacteria outside
the epithelial cells, often with marked cytolysis
of the glycogen-rich intermediate squamous
cells. No coccoid bacteria were detected.

Type 2, lactobacillus flora: The number of
lactobacilli was much lower than in type
1. There was no cytolysis. In some smears, lim-
ited numbers of coccoid bacteria could also be
found. Type 3, mixed flora: A mixture of lacto-
bacilli and various other short, plump or round
bacteria could be observed. Occasionally clue
cells, squamous cells covered with cocci, could
be found. Type 4, coccoid predominant: There
was an abundance of coccoid bacteria in the
background of the smear, covering epithelial
cells (clue cells) 1.

Data were analyzed in SPSS using Chi-
square test. I’ values of <0.05 were assumed to
indicate statistical significance.

Results

Of the 103 patients evaluated in this cross sec-
tional study, 46 (44.7%) were symptomatic
while the rest (55.3%) were asymptomatic. In
the symptomatic group, microbial flora in-
cluded: type I: 3 (2.9%), type II: 22 (21.4%),
type III: 12 (11.7%) and type IV: 9 (8.7%).

Frequencies of all types of genital microbial
flora in both symptomatic and asymptomatic
groups are compared in table 1. Microbial fre-
quency differences were significant in type II
(P = 0.034) and type III (P = 0.039) in patients
of both groups. There was no significant dif-
ference in microbial flora between type I (P =
0.326) and type IV (P = 0.112) (figures 1, 2).

In this study, the relationship between the
type of genital flora and the presence of Can-
dida or Actinomyces spp was also determined
(tables 2 and 3). Coexistence of microbial florae
of type I (P =0.02) and type IV (P = 0.003) with
Candida was statistically significant but there
was no significant coexistence of microbial
florae of type II (P = 0.326) and III (P = 0.112).
Coexistence of no types of microbial flora with
Actinomyces was significant (figures 3, 4).
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Table 1. Comparison of genital microbial flora in symptomatic and asymptomatic patients.

Microbial flora Symptomatic Asymptomatic
Frequency Frequency
No % No %
Lactobacillus predominant (type I) 3 2.9 7 6.8
Lactobacillus (type II) 22 21.4 39 37.9
Mixed (type I1I) 12 11.7 6 5.8
Coccoid predominant (type IV) 9 8.7 5 4.9
Table 2. Genital microbial flora in the pres- Table 3. Genital microbial flora in the pres-
ence of Candida. ence of Actinomyces.
. . Frequency
Microbial flora No v, Microbial flora 1s(fequencoi)
Lactobacillus predominant (type I) 5 8.8 Lactobacillus predominant (type I) 0 0
Lactobacillus (type II) 17 29.8 Lactobacillus (type II) 0 0
Coccoid predominant (type IV) 6 10.5 Coccoid predominant (type IV) 1 33.33
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Figure 1. High-power (*400) photomicrograph Figure 3. High-power (*400) photomicrograph
showing Lactobacillus predominant with showing yeast of Candida spp.

marked cytolysis.
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Figure 2. High—power (*400) photomicrograph Figure 4. High-power (*400) photomicrograph
showing Coccoid predominant with clue cells. showing wool-ball with thin radiating threads
of Actinomyces.
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Discussion

In this study, silver staining method was used
to achieve a more obvious microscopic view of
genital microbial florae and to evaluate their
association with organisms such as Candida
and Actinomyces spp 4. Actinomyces are very
well outlined in black, displaying the well-
known arrangement into balls of wool with
thin radiating threads protruding outward. In
the silver-stained smears, it would be no
longer difficult to differentiate these bacteria
from the so-called Pseudoactinomycotic radi-
ate granules, since the latter do not stain with
silver 15. Actinomyces is a member of the natu-
ral flora in oropharynx. Vaginal contamination
may be due to orogenital contact, using intrau-
terine devices (IUDs) and other foreign bodies
such as tampons 1617. This organism is non-
pathogenic in most cases and has no significant
clinical value. Some gynecologists recommend
removal of IUD for its possible pelvic compli-
cations 1820,

Three patients in our study suffered from
Actinomyces infection, all of whom were using
IUD. Two had mixed flora (66.66%). In one the
flora was coccoid predominant (33.33%). In a
similar study, Boon et al reported mixed flora
as the most prevailing microbial flora in Actin-
omyces contaminations 4. Therefore, it seems
that the growth of this pathogen is not related
to vaginal PH. In the silver stain, both pseudo-
hyphae and spores of Candida spp stain black;
of course spores stain more intensely than the
hyphae. Recurrent candidal infection is a clini-
cal problem and antifungal treatments may
have only limited success 1121, It is therefore of
interest to have a closer look at the associated
bacterial flora to devise new approaches. Can-
dida grows in acid PH, while its growth de-
creases in alkaline environments 1. Hence,
candidal infection is expected to be found
more frequently with type I flora (lactobacilli
predominant) which makes a favorable envi-
ronment owing to cytolysis and acid PH 1422,
However, Candida showed a statistically sig-
nificant coexistence with type IV microbial
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flora (coccoid predominant) in our study. Find-
ings of Mendoza are in agreement with ours 7.

The most prevalent genital microbial flora
was type II (lactobacilli) in symptomatic
women. Lactobacilli are often considered to be
commensal or beneficial members of human
microbial ecology and are therefore not re-
ported in routine cytology reports. However,
not all may be physiologic. Thus, we suggest
that all lactobacilli types should be investi-
gated through microbiological methods in
symptomatic patients 4 On the other hand,
symptoms may be due to hormonal or me-
chanical factors. As expected, the most preva-
lent microbial flora was type II (lactobacilli) in
the asymptomatic group. Coccoid predomi-
nance (4.9%) in this group should not be ig-
nored. Coccoid flora included a bacterial mix-
ture of Gardnerella vaginalis, bacteroides, an-
aerobic cocci, Mobiluncus species and even
Mycoplasma hominis. Although it is impossi-
ble to distinguish them on Papanicolaou
smears based on morphology 423, diagnosis is
particularly important in pregnancy as there is
a risk of chorioamnionitis and preterm deliv-
ery 2426,

Conclusions

Using the methenamine silver staining
method, we could show that lactobacillus flora
is associated with symptoms. Symptomatic
women other than those infected with poten-
tial pathogens tend to show lactobacillus flora.
Therefore, we suggest that all lactobacilli types
should be investigated through microbiologi-
cal methods in symptomatic patients. In silver
stained slides there is a clear relationship be-
tween the type of vaginal flora and the pres-
ence of candidal infection.
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