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Abstract

Objective: Our study aims to evaluate our clinical experience on and
postnatal outcomes of the cases with primary pleural effusion and
hydrops who admitted to our clinic.

Methods: In our study, the cases found to have fetal pleural effusion
with or without hydrops finding in the second and third trimester
between January 2017 and October 2019 were evaluated retrospec-
tively. The patients were examined in terms of the blood types, mid-
dle cerebral artery peak systolic velocity and lymphocyte levels in
their pleural effusion fluid, and their detailed fetal anatomic screen-
ing, fetal echocardiography, karyotyping examination, and TORCH

screening in the maternal blood were carried out.

Results: Twelve patients who underwent thoracocentesis and 2
patients who did not undergo thoracocentesis were included in the
study. It was found that 6 patients had hydrops and 8 patients had iso-
lated pleural effusion. Postnatal diaphragmatic hernia was detected in
1 of the isolated cases, and it was repaired primarily. Thoracocentesis
was carried out in 12 patients except 2 patients. When the effusion
relapsed in 6 patients after the first thoracocentesis, the procedure
was repeated in 2 patients when the labor was close. While postnatal
intubation was not necessary in the newborns that underwent the
repeated procedure, 4 patients who did not undergo were intubated.
Emergency cesarean section was performed upon the development of
fetal distress in a fetus during the second procedure. Postnatal thorax
tube was placed to 6 patients who had recurrent pleural effusion. One
fetus which had hydrops and whose lymphocyte rate was 1-2% in the
pleural fluid died in the intrauterine period and two newborns died in
the postnatal period. No complication developed in 11 patients dur-
ing the follow-up period which took about 9 months.

Conclusion: Having hydrops fetalis in the presence of fetal pleural
effusion and detecting low lymphocyte rate in the pleural fluid affect
the prognosis negatively. Performing thoracocentesis in the presence
of pleural effusion together with or without hydrops and repeating the
procedure when the labor is close have a positive impact on the peri-
natal outcomes. The families should be recommended intrauterine
fetal treatment for the appropriate cases and the labor should be
planned in a tertiary center.
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Ozet: Hidrops fetalis ve izole plevral effiizyon
saptanan fetiislerde perinatal sonuclar

Amag: Klinigimize bagvuran primer plevral effiizyon ve hidrops
gelisen olgularda klinik deneyimimiz ve postnatal sonuglarin de-
gerlendirilmesidir.

Yontem: Calismada Ocak 2017 — Ekim 2019 tarihleri arasinda
ikinci ve ticiincii dénemde hidrops bulgusu olan veya olmayan fe-
tal plevral effiizyon saptanan olgular retrospektif olarak incelendi.
Hastalar kan gruplari, orta serebral arter pik sistolik velositesi ve
plevral effiizyon sivisinda lenfosit diizeyi yoniinden incelendi ve
hastalarin ayrintil fetal anatomik taramasi, fetal ekokardiyografi-
si, karyotip incelemesi ve maternal kanda TORCH tetkikleri ya-
pildu.

Bulgular: Calismaya torakosentez uygulanan 12, uygulanmayan 2
hasta alind1. 6 hasta hidrops fetalis, 8 hasta izole plevral effiizyon
olarak degerlendirildi. Tzole olgularin 1 tanesinde postnatal diyaf-
ram hernisi saptand1 ve primer onarildi. 2 hasta hari¢ 12 hastaya
torakosentez yapildi. Birinci torakosentez sonrast 6 hastada effiiz-
yon tekrar1 olmast lizerine 2 hastaya doguma yakin islem tekrari
gerceklestirildi. Tslem tekrari yapilan bebeklerde postnatal entii-
basyon gerekmezken, yapilmayan 4 hasta entiibe edildi. 2. islem s1-
rasinda bir fetiiste fetal distres gelismesi iizerine acil sezaryen ile
dogum yaptirildi. Tekrarlayan plevral effiizyonu olan 6 hastaya
postnatal toraks tiipi takildi. Hidrops olan ve plevral sividaki len-
fosit oran1 % 1-2 olan bir fetiis intrauterin, iki bebek postnatal d6-
nemde kaybedildi. Ortalama 9 aylik izlem siirecinde 11 hastada
komplikasyon gelismedi.

Sonug: Fetal plevral effiizyon varhiginda hidrops fetalis olmasi,
plevral sivida lenfosit oranin diisiik saptanmasi prognozu olumsuz
etkilemektedir. Hidropsla birlikte olan ya da olmayan plevral ef-
fiizyon varliginda torakosentez uygulanmasi ve doguma yakin tek-
rarlanmasi perinatal sonuglar iizerine olumlu etkisi olmaktadir. Tn-
trauterin fetal tedavi uygun olgularda ailelere 6nerilmeli ve dogu-
mun 3. basamakta yapilmas: planlanmalidir.

Anahtar s6zciikler: Plevral effiizyon, hidrops, torakosentez.
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Introduction

Fetal primary pleural effusion (PE) is the accumulation
of fluid in the pleural cavity, and it is called as hydrotho-
rax in the antenatal period and chylothorax in the post-
natal period. It is a rare condition with an incidence of
1/15,000." Tts clinical course varies, and it may regress
spontaneously or result in fetal death. Its optimal treat-
ment method is unclear.”

Primary hydrothorax develops after the leakage of
lymphatic fluid between parietal and visceral pleural mem-
brane as a result of the increased intrathoracic pressure,
and it can be unilateral or bilateral. Most of the cases are
displayed ultrasonographically as anechoic fluid collection
in the pleural area in the third trimester.” It may be a part
of the non-immune hydrops fetalis. The pleural effusion
developing in association with infections, fetal anemia,
chromosomal diseases, fetal malformations and intratho-
racic masses (cystic adenomatoid malformation, diaphrag-
matic hernia, etc.) are defined as the secondary pleural
effusion.”” Depending on the severity of the pleural effu-
sion, the esophagus undergoes pressure and congestive
heart failure develops, and secondary polyhydramnios, dis-
ruption in the venous return and hydrops develop.”""

The development of pleural effusion in the early weeks
of gestation, presence of hydrops findings and preterm
labor are associated with the poor prognosis."” The prog-
nosis changes in the secondary PE depending on the
underlying cause. It was reported that performing
drainage in the cases with hydrops, severe pleural eftusion,
mediastinal shift and polyhydramnios improves the peri-
natal outcomes."”"" Tt is known that neonatal mortality
increases in the cases, who do not undergo any interven-
tion, due to pulmonary immaturity and preterm labor."”
"The treatment options are controversial as it is a rare find-
ing, and therefore the methods such as thoracocentesis,
thoracoamniotic shunt, and pleurodesis by OK-432 can
be used for treatment purposes. Thoracocentesis is rec-
ommended in order to help neonatal resuscitation before
labor for both diagnostic and treatment purposes."”

In this study, we aimed to evaluate our clinical expe-
rience on and postnatal outcomes of the cases with pri-
mary pleural effusion and hydrops that we performed
thoracocentesis.

Methods

The cases with or without hydrops finding and found to
have fetal pleural effusion at the second and third
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trimesters in the Perinatology Clinics of Zeynep Kamil
Maternity and Pediatric Training and Research Hospital
of the University of Health Sciences and Medeniyet
University between January 2017 and October 2019 were
included in the study. The data of the newborns during
pregnancy and postnatal period were accessed from the
hospital database retrospectively. Hydrops, was consid-
ered as the fluid accumulation, coexisting with the pleu-
ral effusion, in the multiple areas such as pericardium,
subcutaneous regions and abdomen. The patients were
examined and checked in the antenatal period for blood
types, detailed fetal anatomic screening, middle cerebral
artery peak systolic velocity (PSV) to rule out the fetal
anemia by Doppler ultrasonography, fetal echocardiogra-
phy, lymphocyte level in the pleural effusion fluid, and
CMV, Parvovirus, Toxoplasma, Syphilis, Rubella, Herpes
simplex immunoglobulin M and immunoglobulin G.
Conventional karyotyping was carried out but array
CGH was not evaluated. The data on the maternal age,
gravida, parity, week of gestation during treatment, lym-
phocyte rate in the pleural fluid, delivery week, and tho-
racocentesis number were obtained from the hospital
records. The birth weight, Apgar scores, the need for
postnatal thorax tube, sex, delivery type, the period
between thoracocentesis and labor, hospitalization period
at the newborn intensive care unit and intubation period
were evaluated. Thoracocentesis procedure was carried
out on the fetuses only meeting following criteria: (1) the
cases having pleural effusion previously and progressing
to hydrops, and which were thought that the reason of
hydrops was the isolated pleural effusion, (2) the presence
of fluid in more than 50% of the rib cage causing repul-
sion in the mediastinum without hydrops, (3) the cases
developing polyhydramnios quickly (8 c¢cm above the
deepest vertical pocket or 25 cm above the total amniot-
ic fluid index), (4) the cases without any structural anom-
aly in other organs or systems, and (4) the fetuses with
bilateral hydrothorax. After the patients and their spous-
es were informed in detail and their informed consents
were obtained, pleural effusion was discharged from the
right and/or left thoracic cavities of the fetuses by the
ultrasound-guided 20-G amniocentesis needle. A second
thoracocentesis procedure was recommended for the
cases with severe pleural effusion before the labor, and it
was performed in the cases who accepted the recommen-
dation. As a routine practice, all patients were adminis-
tered prophylactic antibiotic before the procedure,
indomethacin before 32 weeks of gestation, nifedipine
after 32 weeks of gestation and betamethasone with 24-
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hour intervals for lung maturation 48 hours before the
procedure in the cases between 24 and 34 weeks of gesta-
tion. The amnioreduction was performed after the thora-
cocentesis in cases with polyhydramnios. The cases were
informed about preterm premature rupture of mem-
brane, preterm labor, ablatio placenta and chorioam-
nionitis that may develop after the procedure. The
patients were evaluated by weekly ultrasonography for
pleural effusion recurrence and fetal well-being tests. The
cesarean section was carried out not due to hydrops but
only obstetric purposes. Necessary precautions were
taken to make pediatrician available and to perform tho-
rax shunt if needed. Thorax tube was applied in the cases
which were found to have overt pleural effusion causing
respiratory distress during neonatal period.

Descriptive statistical method was used to analyze the
data. The data were presented as median (minimum-—max-
imum), mean (+standard deviation), and number (percent-
age). SPSS version 24 (Statistical Package for the Social
Sciences; SPSS Inc., Chicago, IL, USA) was used for the
data analysis.

Results

A total of 14 cases were included in the study. Two
patients did not undergo thoracocentesis. Minimal pleu-
ral effusion was detected at 20 weeks of gestation in one
of them, and it disappeared completely during the follow-
up. Other patient admitted during active labor phase at
37 weeks of gestation, and postnatal thorax shunt was
applied. While isolated pleural effusion was found in 8
(51.8%) cases, 6 (42.9%) patients had hydrops finding
(Fig. 1). In isolated cases and hydrops cases, thoracocen-
tesis week was 30.8 (x3.6) and 30.6 (x1.51), mean mater-
nal age was 26 (+3.89) and 31 (+3.74), respectively. The
procedure was repeated half an hour before the proce-
dure in two patients. Left pleural effusion was found in 1
(7.1%) fetus, right pleural effusion in 5 (35.7%) fetuses
and bilateral pleural effusion in the remaining 8 (57.2%)
fetuses. One fetus died in the intrauterine period and two
(15.4%) newborns in the postnatal period. The lympho-
cyte rate was found over 80% in the pleural fluid samples
of 71.5% of the cases, and they were considered chy-
lothorax. The three cases that died had hydrops findings
in which anasarca-like edema developed. The leukocyte
rate in the thoracentesis fluid of these cases was 1-2%.
Among the living newborns, only one case had leucocyte
rate less than 1%. Hydrops was seen in 3 of 11 living 11
patients. These 3 hydrops cases were discharged with a

tull recovery. The mean week of gestation was 35 (range:
31-39), and all patients developing hydrops delivered
before 37 weeks (Table 1). While 9 patients delivered by
cesarean section, 5 patients delivered by normal sponta-
neous labor. The cesarean section was carried out in 4
(28.5%) patients due to acute fetal distress, and two of
them resulted in postnatal death. Six patients were rec-
ommended a second thoracocentesis procedure before
the labor, but only two patients accepted the procedure.
Thoracocentesis was not applied before the labor in one
patient as she admitted at the active labor phase. While
postnatal intubation was conducted in 4 patients who did
not accept the procedure, intubation was not needed in
two patients who underwent a second procedure. Thorax
tube was inserted in 6 patients during the postatal peri-
od including 2 patients who underwent thoracocentesis
again when the labor was close. A small (2 cm) diaphrag-
matic hernia was detected after the labor in the patient
no. 3, and it was repaired primarily (Table 2).
Hepatomegaly was detected in the patients no. 1 and 2
which resulted in postnatal death, and they were lost after
the acute disseminated intravascular coagulaton on the
first postnatal day. The emergency cesarean section was
carried out due to the acute fetal distress during second
thoracocentesis procedure in the patient no. 5. No mater-
nal complication developed during any thoracocentesis
procedure. Of 13 cases which underwent thoracocentesis,
53.9% had preterm labor at and before 37 weeks of ges-
tation. The survival rate was 71% (5/7) among those born
prematurely, and 100% (6/6) among those born at term.
"The karyotype result was normal in all 14 cases.

Pleural effusion
14

/\

Have hydrops Do not have hydrops
6 8

i .

Thoracocentesis + Thoracocentesis - Thoracocentesis +
6 2 6
Survival Alive 2 Alive 6

Death in utero: 1
Postnatal death: 1
Alive 3

Fig. 1. Postnatal survival results of the pleural effusion cases with
and without hydrops.
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Table 1. Maternal profile and pre-treatment characteristics of living and dead fetuses.

Patient Maternal Lymphocyte PE Week of
no. age Parity percentage localization Hydrops Polyhydramnios gestation
Living

1 24 1 88 Bilateral - + 30-31 2 38

2 26 1 97.5 Bilateral - - 33 1 33+4
3 23 1 93.2 Left - - 24 1 39

4 29 2 97 Bilateral + + 30+4 1 3143
5 34 1 97.2 Right - + 32-34 2 34

6 36 2 <%1 Bilateral + - 33-34 2 34

7 26 3 89 Right - - - 37+3

8 24 1 - Right - - - - 39

9 22 2 87 Right - - 34 1 37

10 31 2 86 Bilateral + 29 1 35

1 29 3 84.5 Right - 32 1 37
Dead

1 33 3 <%1 Bilateral 30 1 31

2 25 2 <%1 Bilateral 32 1 33

3 32 2 <%2 Bilateral 30 1 32

PE: pleural effusion; TC: thoracocentesis.

Discussion

Hydrops or isolated pleural effusion is a condition
associated with distinct perinatal mortality and mor-
bidity. While some of them regresses spontaneously,
poor perinatal outcomes may develop in the progres-
sive cases."”’ In their prospective study, Ruano et al.
found structural and chromosomal anomalies in 75%

Table 2. Perinatal outcomes of the patients with pleural effusion.

of the cases with pleural effusion and showed that the
most important parameter affecting survival in pleural
effusion is the presence of additional anomalies. It is
known that the prognosis is poorer in secondary pleu-
ral effusion cases with fetal malformations such as
chromosomal or cardiac anomalies. Therefore, identi-
tying the etiological reasons in the fetuses found to

Patient The interval between Delivery Birth weight  Hospitalization Postnatal Int
no. TC and labor type ()} period at NICU  thorax tube  period
Living

1 Female 56 Nsd 2620 - - -
2 Male 3 Cs FD 2480 135 71 21
3 Male 105 Nsd 3100 7 - -
4 Female 7 Cs FD 2025 41 12 11
5 Female 14 Cs FD 2240 9 5 -
6 Female 7 Cs Previous 2200 71 31 -
7 Female - Nsd 3500 - - -
8 Female - Nsd 3250 - - -
9 Female 21 Cs Previous 3480 - - -
10 Male 42 Cs Previous - cord prolapse 2730 - - -
11 Female 35 Cs Previous 2990 4 - -
Pre- or postnatal dead

1 Male 7 Cs FD 1500 2 1 1
2 Female 7 Cs FD 1610 1 1 1
3 Male 14 Nsd 1540 - - -

Cs: Cesarean section; Cs Ind: Cesarean section indication; FD: fetal distress; Int: intubation; NICU: newborn intensive care unit; Nsd: normal spontaneous delivery.
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have fetal hydrothorax has a significant role in deter-
mining the prognosis and managing the patients.””

Administering the treatment depends on the week of
gestation, progression rate, hydrops development and
maternal symptoms. Primary, small and non-hydropic
effusions can be kept waiting without treatment as they
may regress spontaneously. It is recommended following
up by weekly sonography when the effusion is in the less
than the half of fetal lung, does not cause mediastinal shift
and regresses spontaneously during follow-ups.”"
Mediastinal shift, rapidly increasing effusion, and the pres-
ence of hydrops and/or polyhydroamnios requires
drainage. Thoracocentesis and thoracoamniotic shunt are
the most common drainage methods. The third but less
preferred method is the injection of sclerosing agent into
pleural area, which is called pleurodesis."” The lungs
expanse upon the drainage, and pulmonary hypoplasia risk
decreases, venous return increases and hydrops may
regress. Fetal deglutition secondary to esophagus decom-
pression becomes easy and the risks of polyhydramnios,
preterm labor and premature rupture of membrane may
decrease.”"™"” In our case series, carrying out prenatal tho-
racocentesis in hydropic and/or non-hydropic cases affect-
ed prognosis positively. The initial treatment is the
drainage of fetal pleural effusion by the ultrasound-guided
aspiration needle. Thoracoamniotic shunt is particularly
preferred in the cases with effusion repeating after
drainage or with wide pleural effusion.” Some studies rec-
ommend a gradual approach for the management of pleu-
ral effusion. The first step is the follow-up, and to perform
thoracocentesis if pleural effusion exacerbates, and to
apply shunt in cases with recurring effusion after the tho-
racocentesis."” We also followed up a case with minimal
effusion without carrying out any procedure, and observed
that the effusion disappeared completely 2 weeks later. We
found that the effusion disappeared completely within 2—4
weeks in 4 of 6 cases who did not have hydrops, had dis-
tinct pleural effusion and underwent thoracocentesis.

Derderian et al. showed that the cases, which are uni-
lateral but progressing towards bilateral effusion and
hydrops, result in mortality in a short time unless thora-
cocentesis or shunt is applied. Similarly, there are stud-
ies showing that short-time drainages in chylous pleural
effusions may be beneficial in some patients and shunt is
not necessary."” We believe that preferring thoracocen-
tesis as the first treatment option would be appropriate
particularly in the cases with primary pleural effusion
without hydrops fetalis, because shunt-associated com-

plications are more frequent. In a study, the authors
reported that the cases particularly which underwent
thoracoamniotic shunt before 21 weeks of gestation have
the risk of chest wall deformity.”” The migration or dis-
placement of the shunt is the other complication.
Premature rupture of membrane, chorioamnionitis,
chorioamniotic separation, preterm labor, fetal hemor-
rhage, ablatio placenta, cord damage during insertion,
and scar development are more frequent in fetuses which
were inserted shunt.”

Today, there is no randomized controlled study com-
paring intrauterine treatment methods. A review study
consisting of 203 patients found that shunt procedure is
superior to thoracocentesis, but did not find it statistical-
ly significant. While survival rate was 62% and 82% for
the cases with and without hydrops, respectively, it was
50% and 77% for the cases with and without hydrops,
respectively, which underwent thoracocentesis."” It
should be taken into consideration that there is a risk of
preterm labor and premature rupture of membrane sec-
ondary to the prenatal invasive procedures, but there may
be perinatal losses due to pulmonary immaturity if the
procedure is not performed. In our case series, 57% of
the cases were born in preterm labor and 28% of these
cases died prenatally and all of those born at term lived.
The premature rupture of membrane developed in two
patients, and these two patients later delivered by cesare-
an section between 35 and 31 weeks of gestation due to
the cord prolapse and fetal distress. In the study of Carr
et al., 10 patients underwent invasive procedure at the
prenatal period and other 11 fetuses were included in the
study as the control group. The authors found that Apgar
scores were better and the duration of using ventilator
was shorter in the patients which underwent thoracocen-
tesis and/or were inserted shunt compared to the control
group.”” In our two cases, thoracocentesis procedure was
performed 1 hour before the labor and these two fetuses
did not need intubation after the birth. Other 4 patients,
who did not accept repeating thoracocentesis procedure
when the labor was close, were intubated postnatally, and
two of these patients died on the first postnatal day.

Pleural effusion recurred in 6 patients after the thora-
cocentesis, and thorax tube was inserted in these patients
after the delivery. The total survival rate was 78.5% in
our study. The common findings in all babies which died
are the presence of hydrops and the lymphocyte rate in
the pleural effusion being below 2%. Hepatomegaly and
disseminated intravascular coagulation developed in two
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cases which died postnatally. This makes us think that the
reason of hydrops may be a metabolic disease. The mean
follow-up period of the patients is 9 months, and no
health problem was observed after the discharge in the
cases discharged with full recovery.

Conclusion

Primary hydrothorax should not be considered as an
indication for the termination of pregnancy. The pres-
ence of hydrops is a poor prognostic factor for fetus.
Thoracocentesis or shunt options should be considered
by taking various parameters into consideration such as
the week of gestation, hydrothorax being isolated or
coexisting with hydrops, or fast recurrence. The family
should be informed about maternal or fetal complica-
tions that may develop due to invasive procedures.
Performing thoracocentesis when the labor is close
should be recommended for the cases with recurring
pleural effusion since it decreases the need for intubation
of fetus at the newborn period and unilateral thorax tube
can be inserted instead of a bilateral one. The differen-
tial diagnosis should be performed in the hydrothorax
cases detected in the prenatal period, necessary invasive
procedures should be performed and it should be
planned to carry out the labor in tertiary hospitals where
it is possible to insert emergency thorax tube.

Conflicts of Interest: No conflicts declared.
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