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Abstract

Background: Microbial invasion of the amniotic cavity (MIAC)
remains an important pathogenetic factor in preterm births.
Although most MIACs seem to originate in vaginal microflora, other
reservoirs such as the oral microflora have been suggested.

Case: We report a case of successful eradication of Streptococcus
mutans (a bacterium generally found in dental plaque) from the
amniotic cavity, using ampicillin, gentamycin, and azythromycin in
a woman who presented with threatened preterm labour and a
short cervix at 25 weeks’ gestation. She delivered at 34 weeks’
gestation and was treated for tooth decay 12 weeks after delivery.

Conclusion: Intra-amniotic infection should be suspected in the
presence of a short cervix during the second trimester. Appropriate
parenteral antibiotics can eradicate intra-amniotic infection and
potentially prolong pregnancy.

Résumé

Contexte : L’invasion microbienne de la cavité amniotique (IMCA)
demeure un important facteur pathogéne en ce qui concerne les
naissances prématurés. Bien que la plupart des IMCA semblent
trouver leur origine dans la microflore vaginale, on a laissé
entendre qu’elles pouvaient provenir d’autres réservoirs, tels que
la microflore orale.

Cas : Nous signalons un cas d’éradication réussie de Streptococcus
mutans (une bactérie que I'on trouve habituellement dans la
plaque dentaire) au sein de la cavité amniotique au moyen
d’ampicilline, de gentamycine et d’azythromycine, chez une femme
qui présentait une menace de travail préterme et un col court a la
25°% semaine de gestation. Elle a accouché a la 34° semaine de
gestation et a bénéficié d’un traitement contre la carie dentaire
12 semaines aprés I'accouchement.

Conclusion : Une infection intra-amniotique devrait étre soupgonnée
en présence d’un col court au cours du deuxiéme trimestre.
L’administration parentérale d’antibiotiques appropriés peut
éradiquer l'infection intra-amniotique et potentiellement prolonger
la grossesse.
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INTRODUCTION

Prematurity, the leading cause of neonatal morbidity and
mortality, contributes to long-term neurocognitive defi-
cits, pulmonary dysfunction, and ophthalmological disor-
ders.! Microbial invasion of the amniotic cavity (MIAC) has
emerged during the past few years as an important and fre-
quent cause of premature labour, accounting for the major-
ity of premature deliveries at less than 32 weeks of
gestation.? In fact, the earlier the gestational age at delivery,
the higher the frequency of MIAC in women with sponta-
neous preterm birth.? Moreover, MIAC is associated with
impending delivery and with fetal inflammatory response in
women with preterm premature rupture of membranes or
preterm labour.*

MIAC has been demonstrated in mid-trimester in asymp-
tomatic women who subsequently delivered prematurely,
suggesting a chronic pathogenetic process progressing over
several weeks.>® Although randomized trials have shown
that antibiotics do not delay delivery in symptomatic
women with preterm labour, recent data indicate a potential
benefit of antibiotics given eatlier in pregnancy to asymp-
tomatic women at high risk for preterm birth.”- Therefore,
the early detection of MIAC allows treatment, with poten-
tial prevention of preterm delivery. In fact, mid-trimester
short cervical length has recently been reported as the first
manifestation of MIAC, with subsequent successful eradi-
cation of intra-amniotic Ureaplasma urealyticum and term
delivery in several cases.®

The ascending route of microbial invasion from the vagina
to the amniotic cavity has been considered the most proba-
ble pathway but does not seem to be the only one.!%!1 A few
years ago, Bearfield et al.'? confirmed a link between
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maternal oral flora and MIAC. They detected identical
strains of Streptococens species and Fusobacterinm nucleatum in
the amniotic fluid of pregnant women and on dental
plaques. This finding is in agreement with other studies that
showed an epidemiological association between gingivitis
and preterm birth!315 and with a recent randomized trial
that demonstrated a decreased rate of low birth weight
preterm births when mothers with gingivitis received
periodontal therapy early in pregnancy.!>

We report here a case of MIAC with Streptococcus mutans, a
bacterium generally associated with dental plaque, in a
woman who presented at 25 weeks’ gestation with threat-
ened preterm labour and a short cervix. Antimicrobial ther-
apy resulted in subsequent negative amniotic fluid cultures
and prolongation of the pregnancy.

THE CASE

A 33-year-old woman, gravida 2 para 1, with a prior
full-term delivery, presented at 25 weeks and 4 days of ges-
tation with irregular uterine contractions that had persisted
for two days. She denied any other complaints, including
bloody or clear vaginal fluid loss. Her medical, surgical, and
dental histories were non-contributory. Her pregnancy had
been uneventful to that point; an ultrasound examination at
19 weeks’ gestation had shown fetal growth consistent with
the gestational age. She was afebrile and had normal vital
signs. On examination, there was no uterine tenderness or
other clinical sign suggestive of chorioamnionitis. The cer-
vix was closed, but 50% effaced. Transvaginal ultrasound
showed a cervical length of 7 mm. Uterine monitoring dem-
onstrated irregular contractions at 8- to 20-minute intervals
with a reassuring fetal heart rate tracing.

The patient was transferred to a tertiary care centre because
of the threatened preterm labour. A speculum examination
performed on admission revealed visible fetal membranes
(with transverse diameter < 1 cm). A second ultrasound
examination revealed a cervical length of 4 mm, but no
intra-amniotic sludge.!%1” The fetal heart rate tracing was
reactive. A complete blood cell count (CBC) showed
normal results. Urinalysis showed 20-30 erythrocytes and
5-10 leukocytes per microscopy field, but urine culture
showed no growth. In view of the rapid cervical shortening,
transabdominal amniocentesis was recommended to rule
out intra-amniotic infection, but the patient did not consent
to this procedure.® She was subsequently treated empirically
with azithromycin 500 mg daily by mouth for five days. Five
days after the end of treatment, a third ultrasound examina-
tion revealed a cervical length of 0 mm. The patient then
gave her consent for amniocentesis; when this was performed,
intra-amniotic glucose was measured at 0.5 mmol/L,
intra-amniotic lactate dehydrogenase (LDH) was 258 U/L,

no polymorphonuclear (PMN) cells were seen on a smeatr,
and direct Gram stain was negative.!8-1° The amniotic fluid
specimen was inoculated onto sheep blood, chocolate,
MacConkey and anaerobic agar plates, cooked meat, and
Mycoplasma and Ureaplasmabroths. A further 3 mL and 7 mL
of amniotic fluid were introduced into Bactec Peds plus and
Bactec Lytic bottles respectively and incubated at 35°C in
the Bactec System (BD-Canada, Oakville) generally used
for blood cultures. Bacterial growth was detected in less
than 24 hours in both bottles. Gram stain revealed positive
cocci in pairs and chains. The patient then began treatment
with a triple antimicrobial regimen that included ampicillin
2 g intravenously (IV) every six hours for 48 hours, fol-
lowed by 1 g IV every six hours, gentamycin 120 mg IV ini-
tially followed by 80 mg IV every eight hours, and
azithromycin 500 mg by mouth daily.

The patient was kept in hospital with activities limited to the
use of bathroom, shower, and wheelchair. No tocolysis was
used, and digital vaginal examinations were forbidden.
Uterine contractions stopped spontaneously within the first
24 hours after the beginning of therapy. A Streptococcus bac-
terium (o-hemolytic and not S. preunoniae) that was sensi-
tive to penicillin, erythromycin, clindamycin, cefotaxime,
and vancomycin was identified. The bacterium was further
identified as Streptococcus mutans by 16S tDNA polymerase
chain reaction (PCR) and sequencing techniques at the
Quebec Public Health Laboratory. The antibiotic regimen
was continued for a total of 10 days of ampicillin and five
days of gentamycin and azithromycin. A fourth ultrasound
examination and a second vaginal speculum examination
done two days after the completion of antibiotic treatment
showed no intra-amniotic sludge, a cervical length of 0 mm
and visible fetal membranes with a diameter of 2-3 cm (Fig-
ure). A second amniocentesis was performed at 29 weeks
and 4 days’ gestation. Direct Gram stain of the amniotic
fluid, fluid cultures and PCR as described above were nega-
tive. Amniotic fluid glucose was measured at 1.1 mmol/L,
LDH at 287 U/L and no PMN cells were seen on smear.!?

The patient was discharged home at 31 weeks’ gestation.
She was followed by weekly fetal non-stress tests. A third
amniocentesis was performed at 34 weeks’ gestation to con-
firm the eradication of S. mutans. Again, all cultures, PCR,
and Gram stain of the fluid were negative. Fluid glucose was
measured at 0.5 mmol/L, LDH at 314 U/L, and no PMN

cells were seen on smeat.

The patient presented to her health care centre two days
after the amniocentesis with vaginal bleeding and a
non-reassuring fetal heart rate tracing. An urgent Caesarean
section was performed for suspected abruptio placentae. A
normal infant girl weighing 2350 g was delivered, with
Apgar scores of 3, 6, and 7 at one, five, and 10 minutes
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Uterine cervix at 29 weeks’ gestation. (a) Transvaginal ultrasound showing a very short cervical length and a large and
long funnelling of membranes. (b) Speculum examination showing a dilated cervical os.

respectively. Arterial umbilical cord pH was measured at
7.13.

The postpartum period was uneventful, except for
hyperbilirubinemia in the infant requiring phototherapy.
Placental pathological examination revealed a circumvallate
placenta with no evidence of vasculitis or inflammation. At
twelve weeks postpartum, the patient’s dentist found and
treated a dental cavity. No cultures of the cavity were per-
formed. Her sexual partner’s dental examination revealed a
large amount of dental plaque. Culture of an oral swab grew
normal oral flora, but S. mutans was not found. The infant
showed normal development at five months of age.

Interleukin 6 (IL-6) was subsequently measured in the
residual amniotic fluid that had been stored at -80° Celsius.
The levels of IL-6 were 2646, 3213, and 6060 ng/L in
amniotic fluid from the first, second, and third amniocente-
sis, respectively, suggesting that the inflammatory process
was never completely resolved.

DISCUSSION

We report the treatment and eradication of MIAC by
8. mutans, using triple antibiotic therapy in a woman with
threatened preterm labour and a short cervix. Other reports
have described elimination of intra-amniotic infections with
U. urealyticnm and unidentified Streptococcus viridans.?-23 This
is the first report of successful treatment of intra-amniotic
8. viridans identified as S. mutans.

Measurement of cervical length is one of the most recently
developed tools to predict preterm birth. Short cervical
length, measured by transvaginal ultrasound and defined as
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less than the tenth percentile for gestational age, or less than
25 mm, has been strongly associated with an increased risk
of preterm birth, and normal cervical length has a high neg-
ative predictive value. However, treatment options are still
unclear. Although cervical cerclage has been promising, the
data are still contradictory about its benefits and indica-
tions.?+27 Sakai et al. recently showed that cerclage in the
presence of increased levels of interleukin-8 in cervical
mucus prior to the procedure was associated with a high
rate of failure, whereas cerclage in the absence of inflamma-
tion was associated with a reduction in the risk of preterm
birth.?8 This finding was in agreement with the findings of
Mays et al., who showed that emergency cerclage was
chiefly beneficial in women in whom intra-amniotic infec-
tion had been ruled out by amniocentesis prior to the surgi-
cal procedure.?? Therefore, it seems that rescue cerclage for
short cervix should be reserved for women in whom
intracervical and intra-amniotic infection or inflammation
have been ruled out. Moreover, the present case and others
show that early detection and treatment of intra-amniotic
infection can potentially prolong pregnancy.?9-23 It is note-
worthy that the intra-amniotic organisms grew in culture
only when amniotic fluid was inoculated into blood-culture
bottles (Bactec System), suggesting a low inoculum size.
Increased sensitivity has already been demonstrated when
body fluids such as synovial or peritoneal fluids are inocu-
lated into blood-culture bottles.3

The source of the intra-amniotic bacterium remains a ques-
tion of interest in this case. Although 200 to 300 bacterial
species have been associated with dental plaque, only the
presence of S. mutans has been consistently linked to the
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formation of human dental caries.?! Its presence in the vagi-
nal flora is rare (0.2%), but it has been isolated in 4% of pla-
cental cultures.’? Although the origin of the bacterium in
the present case has not been confirmed, it is possible that
the dental decay found in the mother could have led to a
transient bacteremia and resulted in MIAC. An infected oral
cavity is a reservoir of bacteria and of inflammatory media-
tors such as prostaglandin E; and tumour necrosis fac-
tor-alpha,!'23334 both of which are associated with preterm
labour. The bacteria could have also been introduced into
the vagina during oral sex and into the amniotic cavity by
the ascending route. This pathway has been proposed in a
previously reported case of MIAC with . wiridans.3> The
presence of a large amount of dental plaque and a prior his-
tory of tooth decay in the patient’s sexual partner supports
this hypothesis.

CONCLUSION

Our experience with this patient shows that (1) intra-
amniotic infection should be suspected when a short cervix
is identified in mid-trimester, and (2) appropriate culture
and treatment with parenteral antibiotics could potentially
result in prolongation of a pregnancy affected by
intra-amniotic infection.
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