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Abstract. Background: A peripherally inserted central catheter (PICC) is commonly used in the neonatal intensive care unit (NICU). 
Although benefi cial, PICC can result in deadly silent complications, namely pericardial effusion and cardiac tamponade, 
requiring urgent pericardiocentesis. In this case, a central venous catheter (CVC) was used in the pericardiocentesis 
procedure due to the inadequacy of the standard catheter. Case presentation: A female neonate with a birth weight of 
920 grams and 29-week gestational age has been admitted to the NICU since she was born. On her 29th day of life, the 
patient suddenly became tachycardic and has frequent apnea episodes. Babygram showed the tip of the PICC was in the 
right atrium. Echocardiography revealed massive pericardial effusion. Pericardiocentesis was performed bedside using a 
3Fr CVC due to the limited availability of pigtail catheters suitable for neonates. Immediately after the pericardiocentesis, 
the patients became stable with a normal heart rate and no episodes of apnea. Conclusion: Pericardial effusion is a rare 
complication of PICC, but it is associated with high mortality. The use of CVC for pericardiocentesis under echocardiogra-
phy guidance in settings with limited facilities can be an option for this life-saving procedure. 
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Резюме. Въведение: Периферно поставеният централен катетър (PICC) се използва често в неонаталното интензив-
но отделение (NICU). Въпреки ползите си PICC може да доведе до смъртоносни „безсимптомни“ усложнения, 
като перикарден излив и сърдечна тампонада, изискващи спешна перикардиоцентеза. В разгледания случай за 
процедурата по перикардиоцентеза бе използван централен венозен катетър (CVC) поради неадекватността на 
стандартния катетър. Представяне на случая: Новородено момиченце с тегло при раждане 920 g и гестацион-
на възраст 29 седмици е прието в Отделението за интензивна терапия на новородени (NICU) още при раждане-
то си. На 29-ия ден от живота си пациентката внезапно разви тахикардия и чести епизоди на апнея. Babygram по-
каза, че върхът на PICC се намира в дясното предсърдие. Ехокардиографията разкри масивен перикарден излив. 
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use, distribution, and reproduction in any medium, provided the original author and source are credited.
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Bඉඋඓඏක඗ඝඖඌ
Peripherally inserted central catheters (PICC) are 

generally used in neonatal intensive care units (NICU), 
particularly for neonates with very low birth weight 
(VLBW) and extremely low birth weight (ELBW), who 
often require prolonged care in the hospital. PICC can 
deliver parenteral nutrition, medicine, and high-con-
centration fl uid needed for these patients, in which its 
ability to be used for weeks protects the patient from 
having repeated peripheral vein punctures.

In common practice, PICCs are mostly chosen due 
to the lower risk of infection. Nevertheless, its utility 
has risks of severe complications such as pericardial 
eff usion and cardiac tamponade, which require urgent 
pericardiocentesis [1]. According to several studies, the 
incidence of cardiac tamponade and pericardial eff u-
sion ranges from 0.07% to 2%, with a mortality rate as 
high as 50% [2].

We report the case of a successful procedure of 
echo-guided pericardiocentesis in an ELBW neonate 
due to PICC using a central venous catheter (CVC), as 
it can be an alternative catheter for pericardiocentesis 
in limited facilities.

Cඉඛඍ ඘කඍඛඍඖගඉගඑ඗ඖ
A female neonate was delivered via spontaneous 

vaginal delivery at 29 weeks of gestation with a birth 
weight of 920 grams. She was born with an APGAR 
score of 2-2-4-5 and diagnosed with respiratory dis-
tress syndrome and early-onset neonatal sepsis. She 
received resuscitation, underwent intubation, and was 
moved to the NICU. The patient was given total paren-
teral nutrition (TPN) with D10%, amino acid 10%, and 
lipid 20% via umbilical vein catheter (UVC). 

On the 17th day of the patient’s life, the UVC was 
switched to PICC due to her abdomen being distended. 
The PICC was inserted through the brachial vein in the 
left arm (Fig. 1). She received TPN of D25% and amino 
acid 10%.

On her 29th day of life, the patient suff ered periodic 
apnea, which occurred more than 5 times, accompa-

nied by bradycardia and desaturation. The apnea im-
proved with tactile stimulation. A chest x-ray, which was 
done to evaluate the cause of apnea, revealed the tip 
of the PICC catheter was in the right atrium (Fig. 2). 
Transthoracic echocardiography (TTE) showed a mas-
sive pericardial eff usion (Fig. 3).

Fig. 1. Babygram showed the PICC was placed from the brachial 
vein (blue arrow) with the tip in the IVC (red arrow)

Fig. 2. Babygram showed the tip of the PICC was in the right atrium 
(red arrow)

Перикардиоцентезата беше извършена при леглото на пациентката с помощта на 3Fr CVC поради ограничената 
наличност на катетри тип „пигтейл“, подходящи за новородени. Веднага след перикардиоцентезата състоянието 
на пациентката се стабилизира, като сърдечната честота се нормализира и епизодите на апнея престанаха. За-
ключение: Перикардният излив е рядко усложнение при PICC, но е свързан с висока смъртност. Използването на 
CVC за перикардиоцентеза под ехокардиографско насочване в условия с ограничени възможности може да бъде 
вариант за тази животоспасяваща процедура.

Ключови думи: периферно поставен централен катетър, централен венозен катетър, перикардиоцентеза, новородени, перикар-
ден излив, клиничен случай
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Fig. 3. Transthoracic echocardiography showed massive pericardial 
eff usion. The PICC catheter was present in the right atrium (red arrow)

Urgent pericardiocentesis was immediately 
planned and done bedside in the NICU. TTE was per-
formed to guide the procedure using apical-4 chamber 
and subxiphoid views. These views were used as they 
enabled the clinician to decide which approach should 
be used and confi rm the guidewire position in the peri-
cardial cavity. Based on the circumferential distribution 
of the eff usion, the apical approach was chosen, as it 
off ers the shortest distance from the skin to the peri-
cardial space. A 3Fr double lumen CVC (Multicath 2 
Vygon) was employed, as none of the pigtail cathe-
ters were available. A heparinized solution was used 
to fl ush the CVC kit to prevent blood clotting around 
the kit. The patient’s skin was disinfected using alcohol 
and povidone-iodine, after which sterile drapes were 
applied, keeping the apical area visible. A 0.25 cc of 
lidocaine 1% was injected. A 21-gauge needle was in-
serted into the sixth intercostal space in the left midcla-
vicular line guided by TTE. Gentle abdominal pressure 
was applied during needle insertion to avoid acciden-
tal injury to adjacent structures. A pericardial fl uid was 
aspirated. As the needle was confi rmed safely in the 
pericardial space by TTE, the CVC was advanced 
through using the modifi ed Seldinger technique. J wire 
was inserted through the needle, followed by the intro-
ducer and dilator. The catheter was then inserted into 
the pericardial space after the dilator was extracted. Af-
ter that, the catheter was secured to the skin. A 20 cc 
syringe was connected to the catheter to aspirate the 
pericardial fl uid. Upon the placement of the CVC, 25 
cc of serous fl uid was evacuated and sent for analysis 
(Fig. 4). Following the pericardiocentesis, the patient 
was stable with a heart rate of 157-167 beats/min, a 
respiratory rate of 42-46 breaths/min, oxygen satura-
tion of 92-94%, no chest retraction, cyanosis, and no 
episode of apnea. CVC was removed one day after the 
procedure as TTE evaluation revealed minimal fl uid in 

the pericardial space (Fig. 5). The patient was being 
discharged eight days later.

Fig. 4. Serous fl uid tapped from the pericardiocentesis

Fig. 5. TTE evaluation post pericardiocentesis day 1. The tip of the 
CVC was in the pericardial space lateral to the left ventricle (red arrow)

Table 1. Pericardial fl uid analysis

Results Reference range

Total protein 0.2  < 3.00

Glucose 1267 (Blood glucose 30 mg/dl) 70–110

LDH 49  < 200

Cell count 8038  < 1000.00

Mononuclear cell 16 30–75

Polymononuclear cell 84  < 10.00

Dඑඛඋඝඛඛඑ඗ඖ
In neonates, the most common cause for acute 

pericardial eff usion is PICC placement, with the inci-
dence rate ranging from 0.5 to 3% and 50% mortality 
rate [3, 4]. The suspected underlying mechanisms are 
catheter migration and TPN extravasation [4]. 

Placement of the tip of PICC to date is still contro-
versial, but it is recommended to place the tip of the 
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catheter outside of the cardiac silhouette, particularly in 
the junction of superior vena cava or inferior vena cava 
with the right atrium. The recommendation included 
the tip placement at 0.5-1 cm for premature neonates 
and 1-2 cm for term neonates above the diaphragm on 
chest x-ray [5].

Catheter migration often occurs when the place-
ment of PICC is in the upper extremities, as they have 
more active movement than lower extremities, espe-
cially in the adduction position [4]. Catheter migration 
was confi rmed in this patient, as the chest x-ray and 
TTE showed the tip of the PICC was in the right atrium, 
despite the initial placement being in the IVC.

Another possible underlying mechanism of peri-
cardial eff usion caused by PICC placement is TPN ex-
travasation. TPN has high osmolarity that can cause 
edema and vascular dilation when in direct contact 
with the atrium wall, leading to endocardial injury. It 
also triggers an infl ammatory response that increases 
vascular permeability. All these processes result in the 
accumulation of fl uid in the pericardial space, hence 
the pericardial eff usion [4]. As for this patient, it was 
confi rmed that TPN extravasation did occur, as the 
pericardial fl uid analysis showed high glucose, which 
is consistent with the TPN fl uid given for this patient. 
The analysis also showed a high count of PMN, which 
indicates acute infl ammation (Table 1).

In critical situations, echo-guided pericardiocen-
tesis is a safe choice and easy to perform [6]. It is a 
minimally invasive technique that lowers complications 
brought by surgical procedures, such as post-opera-
tive infection, bleeding, and tissue damage, and can be 
done under local anesthesia. The utilization of echo-
cardiography as a guide could maximize the visibility 
and signifi cantly enhance safety. This imaging modality 
facilitates safe access to the pericardium by allowing 
real-time monitoring of the needle’s trajectory, depth, 
and entry into the pericardial sac. Echo-guided peri-
cardiocentesis has a lower rate of major complications 
compared with blind pericardiocentesis [7].

In this case, pericardiocentesis was done using 
CVC, as the pigtail catheter was not available in the 
facility. The CVC was chosen to be the alternative cath-
eter due to its wide availability and high accessibility in 
the intensive care unit. It is also easier to operate owing 
to its shorter wire compared with the pigtail catheter [7]. 
Despite its benefi ts, CVC has some downsides com-
pared with pigtail catheter. A pigtail catheter is a side-
hole catheter, whereas a CVC is an end-hole catheter, 
which can create obstruction if the tip of the catheter 
is in direct contact with the cardiac surface. Further-
more, because of its smaller wire size, the possibility 
of the CVC detaching from the patient’s body is high-

er, making accurate measurement of the length of the 
catheter entering the body is critical [8]. Nevertheless, 
even though the CVC was used instead of pigtail cath-
eter, the pericardiocentesis procedure was proven to 
be safe to perform as it was done under TEE guidance. 

C඗ඖඋඔඝඛඑ඗ඖ
Pericardial eff usion is a rare complication in neo-

nates with PICC placement, but it has a high mortality 
rate. Echocardiography was done to diagnose and as-
sist in the treatment. This case highlights a successful 
outcome of using CVC as a substitute for pigtail cathe-
ter in echocardiography-guided pericardiocentesis and 
may serve as an alternative catheter to be used in a 
limited-resources facility. Furthermore, evaluation us-
ing chest X-ray or TTE is encouraged to prevent mal-
position of PICC and reduce the likelihood of potential 
complications.
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