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Abstract

Pericardial effusion (PCE) is a rare condition in neonates. The most
common cause is iatrogenic due to central venous catheters (CVCs) and
symptoms vary from asymptomatic to more severe presentations, such
as cardiac tamponade. Treatment of this condition in neonates remains
controversial.

The authors present a case report of a preterm neonate with a PCE
and a review of the literature. A preterm infant was born at 26 weeks of
gestation and with a birth weight of 690 grams. A peripherally inserted
central catheter (PICC) was inserted on day 4, which was uneventful. Due to
a hemodynamically significant patent ductus arteriosus with no response to
two cycles of treatment with ibuprofen, she was submitted to surgical ligation
on day 38. In the postoperative echocardiogram, the tip of the PICC was seen
in the right ventricle and the catheter was retracted. An echocardiogram was
performed on day 55, showing a PCE with a slight diastolic compromise
of the right atrium. The catheter was withdrawn and diuretic therapy with
furosemide was initiated. PCE presented a gradual reduction until complete
resolution within 3 weeks.

A review of the literature about postnatal PCE was performed. A final
sample of 34 articles was included.

The main PCE causes were iatrogenic (due to CVCs, and postoperative of
major cardiac surgery) and infection.

Management of this condition was variable between cases ranging from
clinical surveillance in asymptomatic newborns with small effusions to
pericardiocentesis in large effusions with signs of hemodynamic instability.

In conclusion, PCE is a condition that is often underdiagnosed in neonates.
The most common cause, as occurred in the case presented above, is a
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mispositioned CVC. Management of this condition
is still controversial and further studies are needed
to establish therapeutic protocols in neonates.
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Introduction

The pericardium is a membrane composed
of two layers, parietal and visceral, separated by
fluid. In neonates, its volume is usually inferior to
5 milliliters. A pericardial effusion (PCE) is the
abnormal accumulation of fluid between the parietal
and visceral layers. The clinical presentation of
PCE varies according to the speed of pericardial
fluid accumulation, with acute effusions being more
symptomatic at lower volumes when compared to
slow accumulation of pericardial fluid. The major
complication of PCE is cardiac tamponade, which
results in a restriction of heart contractility and
decreased cardiac output [1].

PCE can be classified in terms of size (mild
< 10 mm; moderate 10-20 mm and large > 20
mm), composition (transudate or exudate, blood
or rarely air), onset (acute < 4-6 weeks, subacute
and chronic > 3 months), distribution (localized
or circumferential) and hemodynamic impact
(none, cardiac tamponade or constrictive). This
classification is based on adult patients, but it has
been used in pediatric and neonatal age [2].

The main etiologies of PCE described in neo-
nates are iatrogenic (postoperative, central venous
catheter [CVC]-related), infection, congenital
anomalies, tumors (pericardial or cardiac tumors),
thyroid dysfunction and autoimmune diseases or
idiopathic [1, 3, 4].

CVCs have been increasingly used in Neonatal
Intensive Care Units (NICU) as they are the most
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secure way to provide long-term access, especially
in extremely low birth weight (ELBW) preterm
neonates. PCE associated with CVCs has been
described in the literature as a complication of both
umbilical venous catheters (UVC) and peripherally
inserted central catheters (PICC) [5, 6].

Most PCEs are incidental radiologic findings
in asymptomatic newborns. When symptoms
are present, they are usually nonspecific, such as
hemodynamic instability, hypotension, brady- or
tachycardia and sudden cardiorespiratory collapse.
More specific findings such as raised jugular
venous pressure or muffled heart sounds can occur,
as well as pulsus paradoxus, which is considered
the most specific sign of cardiac tamponade [1, 7].

Diagnosis is established through transthoracic
echocardiogram. The size of the effusion is based
on a simple semiquantitative echocardiographic
assessment and is defined as the maximum
perpendicular distance between the two layers
at end-diastole, usually measured in subxiphoid
incidence. The signs of tamponade can be
identified by echocardiography: swinging of the
heart, early diastolic collapse of the right ventricle,
late diastolic collapse of the right atrium, abnormal
ventricular septal motion, exaggerated respiratory
variability (> 25%) in mitral inflow velocity,
respiratory variation in ventricular chamber size,
aortic outflow velocity (echocardiographic pulsus
paradoxus) and inferior vena cava plethora [1].

When a specific cause for PCE is found,
treatment of the underlying condition leads to
resolution of the effusion. In moderate to large
effusions with signs of hemodynamic instability,
pericardiocentesis is recommended. The role of
non-steroid  anti-inflammatory, corticosteroid
or diuretic therapy is still unclear in neonates
[2,8,9].

The goal of this paper is to present a clinical
case of PCE in a neonate and to conduct a review
of the literature about PCE to identify and describe
the main causes and management.

Case report

A preterm female infant was born from
spontaneous vaginal delivery at 26 weeks of
gestation, with a birth weight of 690 grams
(appropriate for gestational age). Born to a healthy
mother gravida 2 para 1, with unremarkable
serologies and prenatal ultrasounds described
as normal. She had an Apgar score of 3 and 7
at 1 and 5 minutes, respectively. Due to the lack
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of efficient respiratory movements, she was
intubated and received two doses of therapeutic
surfactant for respiratory distress syndrome with
a gradual response. A PICC was inserted on
day 4. On day 27, the first PICC was removed
and a second catheter was inserted in the right
upper limb. The insertion was uneventful and
its position was verified by chest X-ray. Due to
a hemodynamically significant patent ductus
arteriosus with no response to two cycles of
treatment with ibuprofen, she was submitted to
surgical ligation on day 38. In the postoperative
echocardiogram, the tip of the PICC was seen in
the right ventricle and the catheter was retracted
(Fig. 1). An echocardiogram was performed on
day 55, showing a PCE with 6.5 mm of diameter
and diastolic compromise of the right atrium,
with preserved biventricular function (Fig. 2).
The neonate was asymptomatic, with no signs of
hemodynamical instability and no abnormalities
found in physical examination.

The main causes considered for the PCE
were infection, surgical complication and mispo-
sitioned PICC. In order to identify possible causes,
complete blood count (CBC) and C-reactive protein
(CRP) were executed with no signs of infection;
polymerase chain reaction for Cytomegalovirus,
Enterovirus and Epstein Barr virus were negative.
Thyroid function test (TSH and free T4) was
normal and thoracic and abdominal ultrasound
excluded other effusions.

The CVC was immediately withdrawn and
diuretic therapy with furosemide was initiated
after a pediatric cardiology consultation (2 mg/
kg/day for 14 days). Throughout the treatment,
the patient remained hemodynamically stable.
Serial echocardiograms confirmed PCE reduction
until complete resolution within 3 weeks. The
remaining hospital stay was uneventful, with the
infant being discharged home at 41 weeks of post-
menstrual age.

Methods

A literature search was performed in Pubmed
database with the terms “neonatal pericardial
effusion”.

All articles published from January 2000 up to
February 2018, written in English or Portuguese,
were included in the analysis. The study was
limited to human subjects. Duplicate articles,
comments, systematic reviews and metanalysis
were excluded.

www.jpnim.com Open Access

Figure 1. Chest X-ray showing the tip of the cen-
tral venous catheter (CVC) in the right ventricle (thin
arrow).

Thin arrow: CVC; thick arrow: chest drain.

2w
Figure 2. Echocardiogram showing the pericardial
effusion (PCE) with systolic collapse of the right atrium
(arrow).

PCEs with prenatal diagnosis, as well as cases
in pediatric and adult patients, were not the purpose
of this review.

Gestational age, birth weight, PCE causes,
management and clinical course data were
registered in an anonymous database.

Results

The initial search found 225 articles; the
selection of the studies is specified in Fig. 3. The
final sample of 34 articles included 27 clinical
reports and 7 case series. The main causes of PCE
are described in Fig. 4.

Neonatal pericardial effusion: case report and review of the literature 3/9
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Figure 3. Selection of the articles.
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PCE associated with infection (Tab. 1) [10-12]

Three cases associated with infection were
found, two of them with pericarditis [10, 11]. Each
case was caused by different pathogens and, in
one case, identification in the pericardial fluid was
achieved [10]. In two cases, drainage of the fluid
was performed in association with diuretic and
antibiotic therapy [10, 11].

Postoperative PCE (Tab. 2)

In two cases, PCE was detected after major
corrective cardiac surgery, one of them needing
pericardiocentesis [13]. A third case was a
complication of an extracorporeal membrane
oxygenation (ECMO) procedure with perforation
of the intracardiac segment of inferior vena cava
by the catheter and intraoperative death [14].

PCE associated with catheters (Tab. 3 and Tab. 4)

The authors found 21 case reports of PCE
associated with catheters and 3 case series [4-7,
9, 15-30]. Most of the patients had a gestational
age below 30 weeks (66.7%) and a birth weight
inferior to 1,000 grams (52.4%).
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Figure 4. Main causes of pericardial effusion (PCE).
CVC: central venous catheters; N: number of cases found.
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Table 1. Pericardial effusion (PCE) associated with infection.
Article Sex | GA BW D Pathogen Diagnosis Treatment Remission
Candida albicans Pericardiocentesis
32 1,400 (blood and Chest X-ray Furosemide
T A F weeks | grams 14 pericardial fluid | Echocardiogram | Amphotericin B 10 days
culture) Fluconazole
Benjamin and Ebenroth, >37 |>2,500 Escherichia coli Chest X-ray Per|card|ocent§ SIS
M 10 . Indomethacin 3 weeks
2006 [11] weeks | grams (blood culture) Echocardiogram .
Cefotaxime
. Parainfluenza 3
Aranda Cazoén et al., 25 720 Chest X-ray .
2017 [12] M weeks | grams 30 (nasogvr\;ggngeal Echocardiogram Surveillance 5 days
BW: birth weight; D: day of life; F: female; GA: gestational age; M: male.
Table 2. Pericardial effusion (PCE) associated with surgical interventions.
Article Condition Intervention Complication Treatment Recurrence Death
Gardner and Cohen, 2017 [13] Left ventrlgle Norwooq .W'th PCE (large Pericardiocentesis Yes " dlureth and No
hypoplasia | Sano modification volume) corticosteroids
. . PCE
Gardner and Cohen, 2017 [13] Left ventngle Norwooq .W'th (moderate Corticosteroids No No
hypoplasia | Sano modification
volume)
Respiratory .
Czerwonko et al., 2015 [14] | infection ECMO Perf"li‘;"gO” of - - Yes
(adenovirus)

IVC: inferior vena cava; PCE: pericardial effusion; ECMO: extracorporeal membrane oxygenation.

Table 3. Pericardial effusion (PCE) associated with central venous catheters (CVCs): outcomes from 21 case reports.

uvc PICC
(n=10) (n=11)
Location Umbilical vein Left arm (3), right arm (5), right leg (1),

non-specified (2)
Time after insertion (median) 4.00 days 3.64 days
Mispositioned catheter 4 cases 9 cases
Hemodynamic instability 6 cases 10 cases

Chest X-ray (7) Chest X-ray (5)

Echocardiogram (9)

Diagnosis Echocardiogram (10)
Conservative approach (2) Pericardiocentesis (6)
Treatment Pericardiocentesis (7) Ibuprofen (1)
Pericardial drain (1) P
Parenteral nutrition — 7 cases Parenteral nutrition — 7 cases

Pericardial fluid
Pleural effusion 2 cases

PICC: peripherally inserted central catheter; UVC: umbilical venous catheter.

4 cases

Table 4. Pericardial effusion (PCE) associated with central venous catheters (CVCs): outcomes from 3 case series.

Population Outcomes
n=5 Time after insertion: 4-29 days

GA: 22-41 weeks 4 CVC in the right atrium

Study description
Autopsies in cases with

Article

Warren et al., 2013 [5]

sudden death from

1 case of microperforation of

PCE in neonates with

BW: 671-3,142 grams
CVC:3 UVC, 2 PICC

right atrium

CVCs

Incidence: 1.8/1,000 CVC

Beardsall et al., 2003 [29]

Questionnaire to 168
NICUs

82 cases of PCE associated with CVC

Mortality rate: 0.7/1,000
Higher number in NICUs with <
50 CVC per year (p = 0.005)

Nowlen et al., 2002 [6]

Retrospective
multicentric study (6
NICUs) and review of

PCE in newborns with CVC (n = 14)
Review of literature (n = 47 case reports)

Mean GA: 31 weeks

literature

Mean BW: 1,600 grams

Mean time after insertion: 3 days
82% with intracardiac CVC
Mortality rate: 34%

PICC: peripherally inserted central catheter; UVC: umbilical venous catheter.

Neonatal pericardial effusion: case report and review of the literature

BW: birth weight; CVC: central venous catheter; GA: gestational age; NICU: Neonatal Intensive Care Unit; PCE: pericardial effusion;
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There were cases associated with UVC and
PICC. The main outcomes of the case reports are
described in Tab. 3. Despite what is described in
the literature, most of the patients were identified
due to hemodynamic instability. Management was
variable, with the majority (13 cases) being treated
with pericardiocentesis.

The fluid was analyzed in 15 cases, with 93%
(14/15) being parenteral nutrition.

Pleural effusion was more commonly associated
with UVC [15].

Data from the 3 case series are specified in
Tab. 4.

Warren et al. described a series of 5 autopsies
performed in cases with sudden death from PCE
in neonates with CVCs. They state that PCE can
occur even with appropriate CVC positioning
and hypothesized that the hyperosmolarity of
parenteral nutrition could damage myocardial wall
leading to PCE [5].

Beardsall et al. made a retrospective study by
sending questionnaires to 168 NICUs in the United
Kingdom. They found 82 cases of PCE associated
with CVCs and concluded that most cases occurred
in centers with fewer than 50 CVCs per year (p =
0.005) [29].

Aretrospective study determined that the median
time between insertion and PCE detection was 3
days. Symptoms and signs leading to the diagnosis
were variable, with increased cardiothoracic ratio
being the only statistically significant finding (p =
0.001) [6].

PCE associated with other causes [31-34]

Two cases described PCE secondary to
intrapericardial teratoma [31, 32], and two other
cases were associated with diaphragmatic hernia
[33, 34]. Most of the cases resolved with surgical
repair/excision of the underlying cause.

All cases described in Down syndrome with
myeloproliferative syndrome and congenital
disorder of glycosylation type Ia needed
pericardiocentesis [35-38].

Discussion

PCE is usually an underdiagnosed condition in
neonates. The main differential diagnosis includes
some prenatal conditions, such as immune or
nonimmune hydrops fetalis, infections (TORCH,
enterovirus) or iatrogenic causes (postoperative or
CVO) [4].

Journal of Pediatric and Neonatal Individualized Medicine - vol. 9 - n. 1 - 2020

In the present case, the three main causes
considered for the PCE were: infection, which was
not probable as the neonate was asymptomatic,
CBC and CRP showed no signs of infection and
polymerase chain reaction for the most common
pathogens was negative; complication of surgical
correction of patent ductus arteriosus, which was
unlikely as the procedure had no direct contact with
the pericardium; complication of mispositioned
PICC, which was considered the most probable
cause, as it was seen in the right ventricle before
the onset of PCE.

The leading cause of new-onset PCE in
neonates is CVCs, with an incidence of 0.5-3%.
The median time between placement and diagnosis
of PCE is 3 to 4 days. The risk factors that have
been associated are lower gestational age and birth
weight, intracardiac position or misplaced CVC,
infusion of parenteral nutrition and vancomycin
[29, 39, 40].

In the case reported by the authors, the neonate
presented all the main risk factors: ELBW,
gestational age inferior to 28 weeks, CVC in
intracardiac position and parenteral nutrition
infusion. The diagnosis of PCE was made 28 days
after the introduction of the PICC, which could
indicate either migration of the catheter or a delay
in the diagnosis due to the lack of symptoms.

International recommendations state that
the tip of the catheter should be located outside
the cardiac outline. There have been cases
described with correct positioned CVC, which
could indicate that arm movements may affect
the position of the catheter. Srinivasan et al.
concluded that migration of the catheter was
frequent and recommended a follow-up X-ray
24 hours after the insertion [41]. To avoid this
complication, some NICUs adopted the policy to
regularly verify the position of the PICC. Another
possible reason is that measurement methods
used (Dunn and Shukla) may not be valid for
premature infants, especially those with ELBW
[16, 17, 30, 42, 43].

In our NICU, the number of CVCs (> 50 per
year) and the control of catheter position after
placement with X-ray or ultrasound contribute
to a lower complication rate. Functional
echocardiography has been increasingly used
in NICUs, as it enables a non-invasive bedside
assessment of cardiac function and hemodynamic
changes. The use of this tool in numerous procedures
such as PICC placement leads to improved success
rates. Compared to the use of X-ray, ultrasound
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was shown to be a more accurate and faster tool
with lower radiation exposure [44-46].

CVCs have considerable benefits in preterm
neonates, but complications may arise such
as infection, thromboembolism, malposition,
displacement and, in rare cases, pericardial or
pleural effusions. In our case, the tip of the catheter
was visualized in the right ventricle after correct
initial positioning, which suggests migration of
the PICC. There have been numerous mechanisms
described for the onset of PCE, such as direct
lesion of the myocardium (rare), transmural
necrosis due to repeated contact of the catheter tip
with the myocardium and superior vena cava wall
or osmotic lesion due to the infusion of parenteral
nutrition [39, 42, 47].

Treatment of PCE in neonates remains
controversial. In asymptomatic newborns with
small effusions, clinical surveillance is advised
with spontaneous resolution over 2 to 3 weeks
in most cases. The effect of medical treatment
is unclear and based on adult and pediatric
patients. When pericarditis is present, ibuprofen
has been used in newborns, but its efficiency
remains unproven. In large effusions with signs
of hemodynamic instability, pericardiocentesis is
recommended [2, 8-10].

In conclusion, PCE is a condition often
underdiagnosed in neonates. The most common
cause is a mispositioned CVC. Management of
this condition is still controversial and further
studies are needed to establish therapeutic
protocols in neonates. Regular verification
of the position of the CVC by chest X-ray or
echocardiography during its use could lead to a
lower risk of complications.

Declaration of interest
The Authors declare that there is no conflict of interest.
References

1. Mertens L, Seri I, Marek J, Arlettaz R, Barker P, McNamara
P, Moon-Grady A, Coon P, Noori S, Simpson J, Lai WW;
Writing Group of the American Society of Echocardiography;
European Association of Echocardiography; Association

for European Pediatric Cardiologists. Targeted Neonatal

Echocardiography in the Neonatal Intensive Care Unit: Practice

Guidelines and Recommendations for Training. Writing

group of the American Society of Echocardiography (ASE)

in collaboration with the European Association of Echocardi-

ography (EAE) and the Association for European Pediatric

10.

11.

12.

Neonatal pericardial effusion: case report and review of the literature

www.jpnim.com Open Access

Cardiologists (AEPC). J Am Soc Echocardiogr. 2011;24(10):
1057-78.

Adler Y, Charron P, Imazio M, Badano L, Bar6n-Esquivias G,
Bogaert J, Brucato A, Gueret P, Klingel K, Lionis C, Maisch B,
Mayosi B, Pavie A, Ristic AD, Tenas MS, Seferovic P, Swedberg
K, Tomkowski W, Achenbach S, Agewall S, Al-Attas N, Ferrer-
Losilla J, Arad M, Asteggiano R, Bueno H, Caforio A, Carerj
S, Ceconi C, Evangelista A, Flachskampf F, Giannakoulas G,
Gielen S, Habib G, Kolh P, Lambrinou E, Lancellotti P, Lazaros
G, Linhart A, Meurin P, Nieman K, Piepoli M, Price S, Roos-
Hesselink J, Zamorano J, Aboyans V, Badimon L, Baumgartner
H, Bax J, Dean V, Erol C, Fitzimons D, Gaemperli O, Kirchhof P,
Lip G, Nihoyannopoulos P, Ponikowski P, Roffi M, Torbicki A,
Carneiro A, Windecker S; ESC Scientific Document Group. 2015
ESC Guidelines for the diagnosis and management of pericardial
diseases: The Task Force for the Diagnosis and Management
of Pericardial Diseases of the European Society of Cardiology
(ESC). Endorsed by: The European Association for Cardio-
Thoracic Surgery (EACTS). Eur Heart J. 2015;36(42):2921-64.
Traficante G, Biagiotti R, Andreucci E, Di Tommaso M,
Provenzano A, Cariati E, Giglio S. Prenatal diagnosis of X-linked
adrenoleukodystrophy associated with isolated pericardial
effusion. Clin Case Rep. 2015;3(7):643-5.

Schlapbach LJ, Pfammatter J-P, Nelle M, McDougall FJ.
Cardiomegaly in a premature neonate after venous umbilical
catheterization. Eur J Pediatr. 2009;168(1):107-9.

Warren M, Thompson KS, Popek EJ, Vogel H, Hicks J. Pericardial
effusion and cardiac tamponade in neonates: sudden unexpected
death associated with total parenteral nutrition via central venous
catheterization. Ann Clin Lab Sci. 2013;43(2):163-71.

Nowlen TT, Rosenthal GL, Johnson GL, Tom DJ, Vargo TA.
Pericardial effusion and tamponade in infants with central
catheters. Pediatrics. 2002;110(1 Pt 1):137-42.

Shannon D. Central Venous Catheter-Induced Pericardial
Effusion in a Neonate: A Case Study and Recommendations for
Practice. Neonatal Netw. 2014;33(6):341-8.

Kiihn B, Peters J, Marx GR, Breitbart RE. Etiology, Management,
and Outcome of Pediatric Pericardial Effusions. Pediatr Cardiol.
2008;29(1):90-4.

Fusco FP, De Carolis MP, Costa S, De Rosa G, Zambraro A,
Romagnoli C. Cardiac complications in preterm infants with
percutaneous long lines: The importance of early diagnosis.
Resuscitation. 2008;79(3):506-8.

Azhar A. Successful management of fungal pericarditis and
endocarditis in a neonate: A case report. J Saudi Heart Assoc.
2012;24(3):195-9.

Benjamin BK, Ebenroth ES. Purulent Pericarditis in a Neonate.
Pediatr Cardiol. 2006;27(3):351-3.

Aranda Cazo6n C, Arruza Gémez L, Herranz Carrillo G, Gonzailez
Menchén C, Daoud Pérez Z, Martinez-Orgado JA, Ramos
Amador, JT. Parainfluenza 3 Respiratory Infection Associated
with Pericardial Effusion in a Very Low Birthweight Infant. Case
Rep Infect Dis. 2017;2017:5687490.

7/9



www.jpnim.com Open Access

13.

14.

17.
18.
19.
20.
21.
22.

23.

24.
25.

26.

217.

28.

8/9

Gardner MM, Cohen MS. Clinical findings in right ventricular
noncompaction in hypoplastic left heart syndrome. Congenit
Heart Dis. 2017;12(6):783-6.

Czerwonko ME, Fraga MV, Goldberg DJ, Hedrick HL, Laje
P. Cardiovascular Perforation During Placement of an Avalon
Elite® Bicaval Dual Lumen ECMO Cannula in a Newborn. J
Card Surg. 2015;30(4):370-2.

Unal S, Arifoglu I, Celik IH, Yilmaz O, Bas AY, Demirel N.
Pleural and Pericardiac Effusion as a Complication of Properly
Placed Umbilical Venous Catheter. J Neonatal Surg. 2017;6(2):34.
Chioukh F-Z, Ameur KB, Hmida HB, Monastiri K. Pericardial
effusion with cardiac tamponade caused by a central venous
catheter in a very low birth weight infant. Pan Afr Med J.
2016;25:13.

Abiramalatha T, Kumar M, Shabeer MP, Thomas N. Advantages of
being diligent: lessons learnt from umbilical venous catheterisation
in neonates. BMJ Case Rep. 2016;2016:bcr2015214073.
Abiramalatha T, Kumar M, Shabeer MP. Pleural effusion caused
by a malpositioned umbilical venous catheter in a neonate. BMJ
Case Rep. 2015;2015:bcr2015212705.

Iyer VHA, Sharma DM, Charki S, Mohanty PK. Cardiac
tamponade in a neonate: a dreadful condition — need for functional
echo. BMJ Case Rep. 2014;2014:bcr2014207040.

Abdellatif M, Ahmed A, Alsenaidi K. Cardiac tamponade due to
umbilical venous catheter in the newborn. BMJ Case Rep. 2012;
2012:ber-2012-6160.

Alabsi S. Neonatal Cardiac Tamponade and Pleural Effusion
Resolved with Chest Tube
2010;29(6):347-51.

Thomson TL, Levine M, Muraskas JK, El-Zein C. Pericardial

Placement. Neonatal Netw.

Effusion in a Preterm Infant Resulting from Umbilical Venous
Catheter Placement. Pediatr Cardiol. 2010;31(2):287-90.

Haass C, Sorrentino E, Tempera A, Consigli C, de Paola D,
Calcagni G, Piastra M, Finocchi M. Cardiac tamponade and
bilateral pleural effusion in a very low birth weight infant. J
Matern Fetal Neonatal Med. 2009;22(2):137-9.

Sehgal A, Cook V, Dunn M. Pericardial effusion associated with
an appropriately placed umbilical venous catheter. J Perinatol.
2007;27(5):317-9.

Suresh N, Shanmugasundaram R, Namasivayam S. Pericardial
tamponade in neonate following migration of a sialastic central
venous catheter. Indian Pediatr. 2007;44(1):45-6.

Onal EE, Saygili A, Koc E, Turkyilmaz C, Okumus N, Atalay
Y. Cardiac tamponade in a newborn because of umbilical venous
catheterization: is correct position safe? Paediatr Anaesth.
2004;14(11):953-6.

Little DC, Petty M, Beeram MR. Emergent Pericardiocentesis
Through a Percutaneous Silastic Catheter in a Premature Infant:
Case Report. Clin Pediatr (Phila). 2004;43(4):383-7.

Pignotti MS, Messeri A, Donzelli G. Thoracentesis in pericardial
and pleural effusion caused by central venous catheterization: a
less invasive neonatal approach. Paediatr Anaesth. 2004;14(4):

349-51.

29.

30.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Journal of Pediatric and Neonatal Individualized Medicine - vol. 9 - n. 1 - 2020

Beardsall K, White DK, Pinto EM, Kelsall AWR. Pericardial
effusion and cardiac tamponade as complications of neonatal long
lines: are they really a problem? Arch Dis Child Fetal Neonatal
Ed. 2003;88(4):F292-5.

Nadroo AM, Lin J, Green RS, Magid MS, Holzman IR. Death
as a complication of peripherally inserted central catheters in
neonates. J Pediatr. 2001;138(4):599-601.

Malay J, Madhavi N, Satyavani A, Nishanth P, Manikyamba D.
Intrapericardial Immature Teratoma with Successful Treatment in
a Neonate. Indian J Pediatr. 2014;81(10):1099-101.

Taori K, Jawale R, Sanyal R, Sheorain VS, Chandanshive S.
Intrapericardial Teratoma Diagnosed on CT. J Thorac Imaging.
2007;22(2):185-7.

Andrews JMS, Munro FD, MacKinlay GA. The Central Tendon
Defect: A Rare Problem, a Novel Technique. J Laparoendosc Adv
Surg Tech A. 2011;21(6):571-4.

Anandaraja S, Kumar A, Agarwala S, Gulati GS, Bal CS, Kothari
SS. Liver Herniation into the Pericardium: An Unusual Cause
of Massive Pericardial Effusion with Intrapericardial Mass in a
Neonate. Pediatr Cardiol. 2005;26(6):862-5.

Buyukkale G, Cetinkaya M, Akcay A, Payasli M, Oztarhan K,
Ozbek AS, Kavuncuoglu S. Transient Leukemia-Associated
Pericardial Tamponade in a Neonate with Down Syndrome.
Pediatr Hematol Oncol. 2012;29(4):386-8.

Hirono K, Miura M, Kanegane H, Miyamoto M, Yoshimura N,
Ichida F, Ito E, Miyawaki T. Hepatocyte growth factor in transient
myeloproliferative disorder of Down syndrome. Pediatr Int.
2009;51(5):754-5.

Shenoy RD, Bhat KG, Kamath N, Kumble Y. Transient
myeloproliferative ~ disorder and eosinophilic  pericardial
effusion in a Down Syndrome neonate. Pediatr Hematol Oncol.
2008;25(2):123-9.

Thong MK, Fietz M, Nicholls C, Lee MH, Asma O. Congenital
disorder of glycosylation type Ia in a Malaysian family: Clinical
outcome and description of a novel PMM2 mutation. J Inherit
Metab Dis. 2009;32(S1):41-4.

Weil BR, Ladd AP, Yoder K. Pericardial effusion and cardiac
tamponade associated with central venous catheters in children:
an uncommon but serious and treatable condition. J Pediatr Surg.
2010;45(8):1687-92.

Sertic AJ, Connolly BL, Temple MJ, Parra DA, Amaral JG, Lee
K-S. Perforations associated with peripherally inserted central
catheters in a neonatal population. Pediatr Radiol. 2018;48(1):
109-19.

Srinivasan H, Tjin-A-Tam A, Galang R, Hecht A, Srinivasan
G. Migration Patterns of Peripherally Inserted Central Venous
Catheters at 24 Hours Postinsertion in Neonates. Am J Perinatol.
2013;30(10):871-4.

Nadroo AM, Glass RB, Lin J, Green RS, Holzman IR. Changes in
Upper Extremity Position Cause Migration of Peripherally Inserted
Central Catheters in Neonates. Pediatrics. 2002;110(1):131-6.
Department of Health (UK). Review of the deaths of four babies

due to cardiac tamponade associated with the presence of central

Ferraz Liz - Domingues - Pinho - Lopes - Carvalho - Magalhaes * Proenca



Journal of Pediatric and Neonatal Individualized Medicine - vol. 9 - n. 1 - 2020

44,

45.

venous catheter. Available at: www.doh.gov.uk/manchesterreport/
manchesterreport.pdf, date of publication: 2001, last access:
March 2019.

Tissot C, Muehlethaler V, Sekarski N. Basics of Functional
Echocardiography in Children and Neonates. Front in Pediatr.
2017;5:235.

Fleming SE, Kim JH. Ultrasound-guided umbilical catheter
insertion in neonates. J Perinatol. 2011;31(5):344-9.

46.

47.

Neonatal pericardial effusion: case report and review of the literature

www.jpnim.com Open Access

Jain A, McNamara P, Ng E, El-Khuffash A. The Use of Targeted
Neonatal Echocardiography to Confirm Placement of Peripherally
Inserted Central Catheters in Neonates. Am J Perinatol.
2012;29(02):101-6.

Ohki Y, Maruyama K, Harigaya A, Kohno M, Arakawa H.
Complications of peripherally inserted central venous catheter
in Japanese neonatal PICC-related

complications in NICU. Pediatr Int. 2013;55(2):185-9.

intensive care units:

9/9



	Abstract
	Keywords
	Corresponding author
	How to cite
	Introduction
	Case report
	Methods
	Results
	PCE associated with infection
	Postoperative PCE
	PCE associated with catheters 
	PCE associated with other causes 

	Discussion
	Declaration of interest
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Table 1
	Table 2
	Table 3
	Table 4

