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Pericardial Effusion Induced by
Umbilical Venous Catheterization:
Case Report

Umblikal Venoz Katetere Bagl
Perikardiyal Effiizyon

ABSTRACT Pericardial effusion is a rare but life-threatening complication of umbilical venous
catheterization in the newborn. Pericardial effusion is rarely seen as a complication of central ve-
nous catheterization. Use of central venous catheterization in neonatal intensive care units more
commonly has caused increased incidence of pericardial effusion related to total parenteral nutri-
tion. A 7-day-old male infant born prematurely was admitted to our clinic with the diagnosis of
pericardial effusion. By guiding echocardiography, 40 ml milk-coloured total parenteral nutrition
fluid was evacuated through subxiphoidal pericardiosynthesis. Following pericardiosynthesis, car-
diorespiratory status improved significantly. Biochemical analysis aided in the diagnosis of catheter
related etiology with possibility of parenteral nutrition fluid diffusion into the pericardial space. In
a neonate with umbilical venous catheterization whose general status worsens and in whom car-
diorespiratory signs develop pericardial effusion should be considered.
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OZET Perikardiyal efiizyon yenidoganda umblikal venoz kateterizasyona bagli nadir fakat hayat:
tehdit eden bir komplikasyondur. Santral venoz kateterlerin bir komplikasyonu olarak gelisen
perikardiyal effiizyon oldukga seyrek goriiliir. Yenidogan yogun bakim tinitelerinde santral venoz
kateterlerin kullaniminin giderek artmast, total parenteral nutrisyon ile iligkili perikardiyal effiizyon
insidansinda artisa neden olmustur. Premature olarak dogan 7 giinliik erkek hasta perikardiyal
efizyon tanisiyla klinigimize yonlendirildi. Ekokardiyografi esliginde subksifoid perikardiyosentez
uygulanarak 40 ml siit renginde total parental nutrisyon sivis1 bosaltildi. Perikardiyosentez sonrasi
hastanin kardiyorespiratuvar durumu 6nemli miktarda diizeldi. Perikardiyal aralikta toplanan
stvinin biyokimyasl analizi de kateterle iliskili parenteral sivinin difiizyonu ile uyumluydu.
Umblikal venoz kateterizasyonu olan yenidoganlarda genel durumun kotiilesmesi ve
kardiyorespiratuvar degisikliklerin gelismesi durumunda perikardiyal efiizyon diisiiniilmelidir.

Anahtar Kelimeler: Perikardiyal efiizyon; bebek, yenidogan
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mbilical venous catheterization (UVC) is commonly used in neona-
tal care for administration of fluids, parenteral nutrition and drugs,
taking sample for blood gas analysis, central blood pressure moni-
torization, and also for exchange transfusion.! However, UVC may cause
some complications like arrhythmia, thrombosis, myocardial perforation,
endocarditis, pericardial and pleural effusion, and sepsis. Pericardial and
pleural effusion compose 0.7% of the complications of central venous
catheterization which may be fatal.>> We want to present a case who de-
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veloped pericardial effusion as a complication of
UVC performed for administration of parenteral
nutrition.

CASE REPORT

The 7-day-old male infant born prematurely was
admitted to our clinic with the diagnosis of peri-
cardial effusion. In his history, he was born with
29 gestational weeks weighing 1440 g to a gravida
1, parity 1 woman by cesarean section due to fetal
distress. 1* minute and 5" minute APGAR scores
were 6 and 8, respectively. Following birth, the in-
fant was hospitalized in neonatal intensive care
unit, nasal continuous positive airway pressure
(CPAP) was applied, UVC was inserted, and the in-
fant was started to be fed with total parenteral nu-
trition (TPN). He received amikacin and penicilin
G as antibiotherapy. At the 7 day of hospitaliza-
tion, the patient became to get worse with tachy-
cardia, tachypnea, and in his chest x ray,
cardiomegaly was seen (Figure 1). Echocardiogra-
phy revealed pericardial effusion (Figure 2). With
these findings, the patient was referred to our
clinic. In the physical examination, the general sta-
tus of the infant was bad. Further examination re-
vealed the body temperature to be 36.0 °C, breath
rate 78/min, heart rate 188 bpm, blood pressure
78/38(46) mmHg, O, saturation 85%, and the
weight 1370 g. On chest x ray, in addition to car-
diomegaly, the catheter was seen to end within the
cardiac silhouette.

FIGURE 1: The tip of the catheter is seen within the cardiac silhouette (black
arrow points to the tip of the catheter).
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FIGURE 2: Massive effusion in pericardial space and section of the catheter
as it passes the pericardial space (black arrow: catheter section, *: pericar-
dial effusion).

In Doppler echocardiography, the tip of the
umbilical venous catheter was seen to enter the
pericardial space from the site where inferior vena
cava opens into the right atrium, and massive peri-
cardial effusion was noted. By guiding echocardio-
graphy, 40 ml milk-coloured TPN fluid was
evacuated through subxiphoidal pericardiosynthe-
sis. Following pericardiosynthesis, the pulse was
146 bpm, breath rate 40/min, blood pressure 78/41
(55) mmHg, O, saturation 98-100%. The patient
was weaned successfully from nasal CPAP. In peri-
cardial fluid biochemistrical analysis, glucose level
was 502 mg/dL, triglyceride 449 mg/dl, albumin
20.8 mg/dl, total protein <1.0 mg/dl, and choles-
terol was less than lower limit of the measurable
range. In cell count, WBC was 15/mm?(54% neu-
trophilic), RBC was 72/mm?. In the culture of the
pericardial fluid, no growth occured. Following
pericardiosynthesis, pericardial fluid decreased and
totaly disappeared at the 3" day in echocardiogra-

phy.

DISCUSSION

Pericardial effusion is rarely seen as a complication
of central venous catheterization. Use of central ve-
nous catheterization in neonatal intensive care
units more commonly has caused increased inci-
dence of pericardial effusion related to TPN.® The
reason of pericardial effusion development is not
clear, however, various mechanisms have been
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suggested according to clinical and autopsy find-
ings.>” These are passage of the TPN fluid into the
pericardial space due to direct perforation of the
myocardium by catheter tip during the advance of
the catheter, and more often, diffusion of the TPN
fluid into the pericardial space a few days after
catheterization owing to local thrombosis and
myosclerosis developig as a result of endothelial
damage caused the recurring hit of the catheter tip.
Another mechanism may be the development of
pericardial effusion through intramural diffusion as
a result of osmotic damage resulting from the hy-
perosmolar TPN solution. The known risk factors
for pericardial effusion are catheter malposition and
migration, and hyperosmolar infusion.”® We think
that the reason of pericardial effusion development
in our case was the perforation of the atrial wall be-
cause the catheter tip was seen to be in the pericar-
dial space.

Replacement of the catheter at the right posi-
tion and site is important to avoid complications.
The optimal catheter localization is the junction of
right atrium and vena cava inferior (VCI), or tho-
racic vena cava inferior.’ The most common tool in
the determination of UVC site is anteroposterior
chest X-ray; the catheter tip should be just above
the diapraghma, or its localization is determined
according to the vertebral bodies. Greenberg et al
stated that the localization of UVC tip at T8-T9
vertebrae level at X- ray corresponds to right
atrium-VCI juntion in echocardiography.'” On the
other hand, Ades et al revealed the tip of the UVC
to correspond to T6-T11 vertebral space at chest X-
ray when it is seen at right atrium-VCI junction in
echocardiography.” Besides, it has been stated in
many articles that direct X-ray graphy is not reli-
able in determining the place of the catheter tip ac-
curately. In our patient, the catheter tip was beyond
the right atrium and VCI junction in echocardiog-
raphy although it was at T9 vertebra level in X- ray.

In their series of 61 cases consisting of 14 cases
with pericardial effusion from six different neona-
tology clinics within two years and 47 cases gath-
ered from the literature between 1970 and 1999,
Nowlen et al found that UVC had been performed
in 21 patients whereas 40 patients had peripheral
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central catheter, and in 92% of the cases, the tip of
the catheter was within the cardiac silhouette.> In
that study, the median duration between catheter-
ization and development of pericardial effusion
signs and/or diagnosis was found out 3 days, and
the appearance of the fluid was in accordance with
TPN in 53 (98%) cases among 54 cases in whom
pericardiosynthesis had been performed. In 37
cases, the fluid was analyzed biochemistrically, and
it was shown to be TPN fluid in 36 (97%) patients.
In addition, the mortality rate was 34% in that
study.’ In their 5-year-long study, Beardsall et al.
showed that among 46 000 neonates in whom cen-
tral venous catheter (CVC) had been performed, 82
developed pericardial effusion or tamponade, the
frequency of pericardial effusion or cardiac tam-
ponade being 1.8 for 1000 catheters and the mor-
tality 0.7 for 1000 catheters.?

The appearance of the pericardial fluid aspi-
rated from our patient was milk-like (Figure 3).
High glucose and triglyceride levels in biochem-
istry analysis supported that the fluid was TPN. The
diagnosis was made at the 7 day although the
symptoms had developed 3 days after the insertion
of the catheter.

Weak heart beats, tachycardia or bradycardia,
poor peripheral pulse, paleness, cyanosis, circula-
tion disorder, increased inotropic support require-

FIGURE 3: Aspirated pericardial fluid.
(See color figure at http:/cardivascular.turkiyeklinikleri.com/)
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ment and unexplained cardiopulmonary deteriora-
tion are nonspesific signs of pericardial effu-
sion.>®!"12 In our patient, echocardiography was
performed as the development of cardiopulmonary
signs like tachycardia and tachypnea let us think
that the causative pathology might be related to
CVC, and abundant amount of pericardial fluid was
seen. In our patient signs of tamponade were de-
tected and pericardiocentesis was performed. How-
ever, in cases without evidence of tamponade it

must be known that only withdrawal of the
catheter lead to decline of effusion without peri-
cardiocentesis.

In conclusion, we want to emphasize that in a
neonate with UVC whose general status worsens
and in whom cardiorespiratory signs develop peri-
cardial effusion should be kept in mind, and that
pericardial effusion might develop in spite of the
appearance of the catheter at appropriate localiza-
tion in direct graphy.
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