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Abstract

Background: Inflammatory markers in prenatal ultrasound are a heterogeneous group of images that can evolve during pregnancy, due
to regression or exacerbation of infection in pregnant women.

Objective:The assessment if effective rebalancing of the bacterial flora of the vagina can lead to withdrawal of the symptoms of
inflammation in ultrasound examination (US).

Methods: A retrospective pilot study, among pregnant woman admitted to the Department of Prenatal Cardiology ICZMP in 2013-2014
in whom ultrasonographic signs of intrauterine infection were present. Electronic database were searched for key words “infection,
placentitis, tricuspid regurgitation, poly/oligohydramnion, IUGR, CRR antibiotics, vaginal treatment”. The analysis included 238 patients,
30 received antibacterial vaginal treatment, from 27 patients a complete follow-up (control ultrasound after 10-14 days and data on labor)
were obtained.

Results: The average age of patients was 29 years. In 22% of patients tricuspid regurgitation was observed and it was the most commonly

recognized marker of infection. Regression of infection signs were observed in 21 patients (77.8%) after 2 weeks of vaginal treatment.
2 patients presented with ultrasound image stabilization, in 3 patients worsening of tricuspid regurgitation or cardiac hypertrophy were

detected. Polyhydramnios, the second most common parameter (18.51% of patients) resolved after treatment in all studied patients. The

delivery took place an average at 39th week of gestation (SD +/- 1.93).

Conclusions: Effective anti-inflammatory vaginal treatment improved ultrasound images in 21 out of 27 fetuses. These preliminary observations

suggesting a beneficial role of the vaginal treatment on inflammatory markers in pregnancy ultrasound require further investigation.
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inflammation signs in prenatal US
scans comes from retrospective studies or case reports
and its relationship to the kind of maternal infection is
poorly understood. We asked ourselves an easy question
— can the effective rebalancing of bacterial flora of the
vagina lead to the withdrawal of inflammation symptoms
in ultrasound examination?

cavities of the fetus, increased or

decreased amniotic fluid, abnormal echogenicity of fetal
liver and intestine, calcification foci in the CNS or bright
spot in fetal heart'®. These markers are non-specific, i.e.
there is no one particular state, which may cause them
to occur. Pregnant women may be exposed to a variety
of infectious agents, usually viral, depending on the
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Figure 1. Color doppler assesment of tricuspid requrgitation in fetus in 27 week of pregnancy.

The aim of the study was to assess ultrasound markers
of intrauterine infection in fetuses who for various reasons
were under the care of the Department of Prenatal
Cardiology ICZMP, before and after treatment with maternal
vaginal anti-inflammatory drugs.

Retrospective data was collected from pregnant
women referred to our unit for various reasons within
the years 2013-2014. 238 images suggesting infection
in ultrasonography were obtained. The following possible
symptoms of infection were taken into consideration:
polyhydramnios, oligohydramnios, heart valve insufficiency,
hyperechoic focus (,bright spot”) in the heart, fluid in
the body cavities of the fetus, placenta thickening (> 5
cm), hyperechogenic bowel, pyelectasis. Women with
severe heart failure of the fetus as well as women with
twin gestation or treated with beta-mimetics for preterm
delivery were excluded from the study. Evaluation of
amniotic fluid index (AFl) was made by Phelan®. 30
patients with signs of infection in US, who received
vaginal treatment and came for a follow-up visit were
analysed. Vaginal treatment was dependent on the
decision made by leading obstetrician and obtained
data indicated that the following globules were used:
Macmiror, Clotrimazol, Gynalgin, Gyno-Femidazol, Vitagyn
C, Lacibios Femina, vaginal gel (Abiofem), lactobacilli
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(without known trade name). However,
the individual influence of each of the
medications used, were not evaluated by
ultrasound. Follow-up (control ultrasound
after 10-14 days and data on birth) was
obtained from 27 patients and the study
group was statistically analyzed (Ms Excel
2013, t-student test, p value <0,05 was
considered to be statistically significant).

Fr#45 9.6 cm

The average age of diagnosed
patients was 29 years. First visit to our
unit occurred between 19 and 31 weeks
of gestation. Data relating to pregnancy
and childbirth are shown in Table 1. 6/27
patients (22%) were diagnosed with
only one abnormality, which was most
often tricuspid regurgitation (Figure 1).
Tricuspid regurgitation was also the most
frequently observed marker of infection
in the whole group detected in 16 of
27 patients (569.26%). The incidence of
other infection markers are shown in Table 2. In addition,
individual subjects had symptoms of infection of the
CNS (hyperechoic brain tissue, occipital tumor filled
with fluid), pericardial effusion and cardiac arrhythmias.
The regression of typical infection signs were observed
at the follow-up ultrasound in 21 patients diagnosed
upon ultrasound examination for infection and treated
with vaginal medication. Two patients presented with
the same sonographic image, three patients presented
with worsening symptoms of infection: in the form of
deterioration of tricuspid regurgitation (2 x), and the
appearance of cardiac hypertrophy (1 x) — table 3.

It is known that an infectious agent may be a risk factor
for preterm delivery 56, Regardless of the gestational age

n=27
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Figure 2 Control ultrasound examination after vaginal treatment.

Mean Gestational age at the time of | Delivery Time of Mean birth Apaar
maternal age the diagnosis at the referral (data from n=24 patients; gestation at weight (g) sggle
g center(mean) 3 losts to follow-up) delivery (n=24)
' . 3060 +/- 622
0 " - -
29 years 26 week of gestation 54% cesarean sections (n=13) | 39 +/-1,93 Median 3000 9,15 +/-0,874

Tab. 1. Perinatal outcomes in the studied group (n=27)
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two so-called primary markers, assess risk of preterm
delivery: cervical shortening calculated by ultrasound
and the concentration of fetal fibronectin in the cervical
mucus ¢ Secondary risk factors include: bacterial vaginosis
(BV infection) and elevated levels of proinflammatory
cytokines, predominantly IL-6, ferritin and granulocyte
colony stimulating factor (GCSF) in cervical mucus.
Population at high risk for preterm labor is often subjected
to complex, multifactorial screening schemes, which if
possible, include measurements of the mentioned cytokine
levels. In the population at low-risk for preterm delivery
the sensitivity of described methods is still unsatisfactory.
For this reason, researchers are looking for various other
markers of inflammation, which could be easily visible
upon ultrasound examination. This analysis considered
the changes in ultrasound images assessed as ,typical
for infection” after effective anti-inflammatory vaginal
treatment of pregnant women.

Polyhydramnios is one of the known ultrasound markers
of infection. According to the definition it is an excessive
accumulation of amniotic fluid, which is found in one
of 200 pregnant women

. The diagnosis
of polyhydramnios is
usually made subjectively.
Quantitatively it is defined
as an amniotic fluid index
(AFI1) of 20 cm or more
(AFI — the sum of the
vertical measurements
of the largest pockets
in the four quadrants of
the uterus). Historically it
was first described and

. ~ implemented into routine
Scan the code using your mobile use by Phelan in 1987¢.

device to get access to the paf file
instatntly / . Because AFI measurement

is subjective, it should be
repeated and verified at next ultrasound examination
to avoid over diagnosis and unnecessary interventions.
Observations of polyhydramnios made for over twenty
years confirmed associations of these finding with
malformations of the fetuses, but still around 80% of cases
of polyhydramnios fail to identify the causes of its origin
710, Kouame N et al."', analysed a group of 3,000 pregnant
women in Africa of which 72 cases of polyhydramnios were
detected, and in 17 of those the cause was not clearly
established. The authors conclude that polyhydramnios is
an important warning of under-diagnosed viral infections in
pregnant women. On the other hand, these infections can
be transient, with short-term resistance (like after infection
with influenza virus and parainfluenza), and
the detection of antibodies at the time
of diagnosis of polyhydramnios could
be unreliable™. In our material at first
ultrasound examination polyhydramnios
presented in 19% of patients (n = 5), at
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Bright Spot LV/RV o
Left Ventricle/ Right Ventricle 1/21(25:3)
Tricuspid valve regurgitation 16/27 (59,26%)
Othgr regu.rg|tat|.on 5/27 (18,51%)
(atrioventricular; pulmonary)

Polyhydramnios (AFI>18) 5/27 (18,51%

)
Oligohydramnios (AFI<6) 2/27 (7,4%)
Placenta thickening > 5 cm 3/27 (11,1%)
Pyelectasis 3/27 (11,1%)
)
)

Increased liver echogenicity 1/27 (3,7%
Hyperechogenic intestine 1/27 (3,7%
Tab. 2. The incidence of infection markers in the studied group (n=27)

follow-up visit none of the patients treated with vaginal
antibacterial agents presented this sign.

Another marker visible during ultrasound, which is
assigned a relationship to infection in pregnacy, is tricuspid
valve regurgitation. This marker was first described by
Respondek at al.’®. Messing B. et al'*., reported that the
incidence of this disorder can be found in up to 83% of the
population of pregnant women in early second trimester
and in about 23% of women in the third trimester. In his
material 157 pregnant women were examined and it has
not been established that this defect is accompanied
by genetic malformations or chromosomal changes.
Researchers try to explain the occurrence of tricuspid
valve regurgitation in the early second trimester by high
vascular resistance of the placenta, which decreases
after 16-18 weeks of gestation '*. On the other hand, it
plays an indisputable role in screening for trisomy 21,
13 and 18 5. Other studies indicate that this anomaly
is associated with infection in 3,2-6%, especially after
24 weeks of pregnancy, and the use of beta-agonists
(fenoterol) in pregnancy'®'”. In this period of pregnancy
cyclic echocardiographic assessment of progression or
regression of tricuspid regurgitation may indirectly indicate
the status of the infection 7. Bizjak G. analyzing the case
of intrauterine fetal parvovirus B19 infection indicated that
tricuspid regurgitation may occur due to functional changes
caused by fetal anemia, secondary to parvovirosis 8. The
presented material from our study group showed that
tricuspid regurgitation was the most common diagnosis
upon which an infection was suspected. We excluded from
the analysis patients undergoing tocolysis due to its known
influence on the cardiovascular system (i.e. hyperkinetic
circulation, tricuspid valve regurgitation)’®. Some types
of intrauterine infections may result in intrauterine growth
restriction (IUGR) 202!, While IUGR is diagnosed prenatally
by ultrasound, postnatal infection effects, including effects
on the central nervous system (CNS), are impossible to
assess at the stage of pregnancy.

The role of anti-inflammatory vaginal treatment as well
as its impact on the evolution of ultrasound markers of
inflammation has not been sufficiently described. The
advantage of our retrospective study is that according
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to the search of medical databases conducted by us, it
is the first of its kind. In the group treated with vaginal
drugs deliveries occurred mostly at term (an average: 39
week of gestation), and the mean body birth weight was
3060 g (+/- 622 g). This fact encourages to implement
a well-planned, randomized study on the effect of vaginal
treatment on ultrasound image during pregnancy. Another
sign, which could be associated with infection, is bright
spot in the fetal heart. According to Sokolowski et al.,
there is a correlation between the diagnosis of bright
spots and a lower birth weight 2. The only limitation in the
presented study is the lack of other information regarding
laboratory investigations and lack of randomization. It
should also be borne in mind that some of those even
severe anomalies in fetuses - may regress spontaneously
due to infection resolution 2.

CONCLUSIONS

Effective anti-inflammatory vaginal treatment improved
ultrasound images in 21 / 27 fetuses. Preliminary
observations suggest a beneficial role of vaginal treatment
on regression of inflammatory markers in prenatal
ultrasound but require further investigations.
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