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Radiologic issue in central venous catheter insertion in children: A rare 
case report
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Abstract

Back ground: Central venous catheterization (CVCs) is a procedure, used widely in healthcare facilities. In addition, use of 
subcutaneous central venous catheter, known as portal catheter, is spreading among pediatric patients in need of several 
injections.

Case presentation: Here we present a 12-year-old boy with proven acute lymphocytic leukemia (ALL). The patient had 
received three courses of chemotherapy, and it was planned to receive his 4th course of chemotherapy by subcutaneous 
CVCs. The portal catheters were inserted for receiving chemotherapy. The patient was admitted with generalized weakness 
and fever and finally diagnosed with bacterial endocarditis. In spite of the correct location of the catheter tip in the superior 
vena cava in the primary chest x-ray, the tip was shown to be located in the right atrium in the secondary evaluations using 
echocardiography. Fatal Infective endocarditis superimposed on tip of CVC in cardiac chamber. 

Conclusion: Re-evaluating the catheter tip seems to be beneficial in patients with high risk of tip migration for early diag-
nosis and preventing its consequent complications. 
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Introduction

Central venous catheterization was used first in 1929 and the 
subclavian vein was introduced as an access to the central 
veins in 1952. On the other hand, silicon catheters were used 
in 70s to access the central veins [1,2]. Walser et al described 
indications, implantation technique, follow-Up, and compli-
cations the portal catheter in 2012 [1] Radiologic placement 
of long-term central venous peripheral access system portsin 
150 patients [2]. There are limited contraindications for portal 
catheter insertion, including severe coagulopathy, sepsis, and 
not tolerating subcutaneous devices in case of burn, trauma, 
and other connective tissue disorders in the chest wall [1-2].  
Currently, the portal catheters are known as subcutaneous 
central venous catheters, with minimum interference with the 
patients’ lifestyle and providing easy access to the central vein 
for injection and blood sampling. In addition, use of interven-

tional radiology approaches have facilitated the portal cath-
eter insertion in the recent years [2-4]. The immediate and 
short-term complications of portal catheterization includes 
bleeding, air emboli, pneumothorax, catheter tip dislocation, 
catheter migration, cardiac perforation, arrhythmia, and infec-
tions (3-5). Merrer et al showed complications of femoral and 
subclavian venous catheterization in critically ill patients [3]. 
Schwarz et al  analysed  device-related morbidity factors of 
transcutaneously tunneled central venous lines in cancer pa-
tients [4]. 
Marcy et al fully described the central venous access: tech-
niques and indications in oncology [5]. Among these compli-
cations, catheter tip dislocation is a major mistake, which can 
yield to arrhythmia or catheter malfunctioning [6-9]. Wright et 
al showed  the correct position  of central venous catheter tip 
position on chest radiographs [6].
Prabaharan et al reported the  migration of central venous cath-
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eter tip following extubation [7]. Also,electrocardiography-
controlled central venous catheter tip positioning in patients 
with atrial fibrillation [8]. P-wave amplitudes by intracavitary 
electrocardiogram was used by Wang et al  for  Tip position of 
peripherally inserted central catheter in cancer patients [9]. In 
last decade ,indwelling central venous catheters (CVCs) widely 
used in children.especially in cancer  patients for chemother-
apy reatment [10-15].
Infectious complication of central vein catheter is so impor-
tant and more common in children. According to Fratino et 
al study, the Central venous catheter-related complications in 
children with oncological/hematological diseases,Overall, 234 
complications were documented: 93 infectious complication 
rate per 1000 catheter days at risk (CR) = 0.87], 84 malfunc-
tioning (CR = 0.78), 48 mechanical (CR = 0.45) and nine throm-
botic (CR = 0.08) [10] . They conclouded that  CVCs may cause 
complications in up to 40% of patients [10]. 
The rates of infectious complications reported by Levi et [11] 
were  lower than for tunneled central venous catheters. Acci-
dental dislodgement is not uncommon and may be prevented 
by use of sutures, occlusive dressing, and education of pa-
tients, families, and medical staff [11]. 
Jurmanji reported the CVCs complication in 1807 children. 
Complications necessitating catheter removal occurred in 
20.8%. These included accidental dislodgement (4.6%), infec-
tion (4.3%), occlusion (3.7%), local infiltration (3.0%), leakage 
(1.5%), breakage (1.4%), phlebitis (1.2%), and thrombosis 
(0.5%) [12]. Pediatric ICU exposure and age younger than 1 
year were independently associated with complications ne-
cessitating removal of CVCs [12].
Infective endocarditis is an uncommon disease in pediatric 
group. During past decades, inspite of great advancements in 
clinical practice to improve outcomes in patients with infective 
endocarditis, when it happen can lead to severe complication 
even death [13-14]. The most common causative organisms 
are Staphylococcus aureus and the viridans group of strepto-
cocci [15,16]. Alhalimi presented  a rare case of infective en-
docarditis caused by P. luteola in a young female patient af-
ter being on a long-term peripherally inserted central venous 
catheter [15].
 In addition to congenital heart diseases as the most common 
risk factor, predisposing conditions, such as CVCs insertion  
or children with chronic debilitating conditions in previously 
healthy children with no medical history are also seen [15-17]. 
The spectrum of symptoms varies widely in children and this 
produces difficulty in the diagnosis of infective endocarditis. 
Infective endocarditis in children is reliant on the modified 
Duke criteria [14-16]. Diagnosis is complex, although it has 
improved with the use of multimodal imaging techniques 
.Imaging techniques used include echocardiograms, comput-
ed tomography and positron emission tomography [28,19]. 
Biomarkers utilised in diagnosis are C-reactive protein, with 
recent literature reviewing the use of interleukin-15 and C-C 
motif chemokine ligand for reliable risk prediction. The Ameri-

can Heart Association (AHA) and European Society of Cardi-
ology (ESC) guidelines have been compared to describe the 
differences in the approach to infective endocarditis in chil-
dren. Medical intervention antibiotic treatment should be 
started early, according to causative microorganism and risk 
factors. Surgical interventions (repair and replacement of car-
diac valves) might be added to treatment .However, complica-
tions are frequent and continue to cause significant morbidity 
[17,18]. 
Changing the pediatric pattern of Infective endocarditis during 
recent years published [19,20]. At least 3 Iranian studies de-
fined the changing pattern of infective endocarditis in Iran like 
as other part of world [21-23]. Hajihossainlou et al reported 
(2013) the changing pattern of infective endocarditis in Iran 
[22].  On the country scale, age-standardized incidence rate 
(ASIR), age-standardized prevalence rate (ASPR), age-stan-
dardized mortality rate (ASMR), and age-standardized DALYs 
rate changed The ASIR and ASPR of endocarditis increased, 
and the ASMR and age-standardized DALYs rate declined over 
the past 30 years in Iran, nearly all the provinces followed the 
same pattern with North Khorasan having the Highest ASIR, 
ASPR, ASMR, and DALYs rates in both years. High systolic blood 
pressure (SBP) had the greatest attributed burden among risk 
factors [23]. 
Here, we report a young patient with CVC tip malposition and 
finally died due to  Infective endocarditis superimposed on tip 
of CVC. 

Case Report

The patient was a 12-year-old boy with proven diagnosis of 
acute lymphocytic leukemia (ALL) during 6 months ago. He 
received three courses of chemotherapy and was planned to 
receive his fourth course. The patient experienced chills and 
39 degrees fever after receiving his third course of chemother-
apy, followed by a generalized weakness. He was admitted for 
having 860 white blood cells and 37000 platelets in each mL of 
his blood, in his complete blood test (CBC) test, in addition to 
having c-reactive protein (CRP) of 63. The initial lab tests after 
admission are shown in Table 1.
The spiral chest CT-scan showed the appropriate location of 
the portal access in the superior vena cava (SVC) and evidenc-
es of lobal pneumonia. No further abnormality was reported 
in the chest X-ray and the abdominopelvic sonography.
The patient was empirically treated with 800mg of intravas-
cular (IV) vancomycin q12h, and 2g of meropenem q12h. The 
blood culture shown Staphylococcus aureus, sensitive to van-
comycin, oxacillin, co-trimoxazole, and linezolid.
The patient undergone echocardiography to identify the in-
fection site and a relatively fixed large 2.9cm x 1.7cm mass 
was seen in the lateral wall of the right atrium. The tip  of  the 
catheter was also see in the SVC, with its tip adjacent to the 
mass. (Figure 1).
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his 30st day of admission and expired, in spite of 60 minutes 
of standard cardiopulmonary resuscitation.

Discussion

Inserting a central venous catheter is an intervention, per-
formed in the healthcare facilities widely. In addition, subcu-
taneous central venous catheter, or portal catheter, is a newly 
developed technique, mainly used by patients in need for 
long-term multiple injections, such as patients with cancer 
[1]. The location of the catheter tip has a key role in the oc-
currence of short-term and long-term side effects, including 
catheter flip, thrombosis, and arrhythmia.
It is believed that cavoatrial junction, identified as two verte-
bral bodies below carina, is the optimal location for catheter 
tip. Locating the tip above this level can increase the risk of 
catheter flip by Valsalva maneuver. Every guideline currently 
have suggested confirming the catheter tip using an imaging 
modality [4,5].
In this paper, a 12-year-old boy is presented, diagnosed with 
ALL 6 months ago and started receiving chemotherapy using 
portal catheter. The appropriate location of the catheter tip 
was confirmed by chest X-ray. The patient was admitted due 
to generalized weakness, fever, leukopenia, and thrombocyto-
penia. Endocarditis was diagnosed for the patient, with inap-
propriate location of the catheter tip, using echocardiography 
which can explain the patient’s deteriorating condition. There 
are multiple suggestions in confirming catheter tip location, 
using the inserted length or chest X-ray images [6]. However, 
tip malpositioning was evident in the reported patient. It is 
suggested that any activity, associated with increased chest 
pressure can be a risk for catheter tip migration. These activi-
ties include coughing, sneezing, lifting heavy weights, some 
rapid body movements, vomiting, or even extubation [7]. As 
the presented patient had covid-19 infection with recurrent 
coughs, the tip migration and its consequences were not out 
of expectation. However, instant imaging techniques, includ-
ing chest X-ray and chest CT-scan record one frame and the 
catheter tip can temporarily get out of the atrium, due to the 

Parameter Amount

WBC (/mL) 2300

Hb (g/dL) 10.9

MCV (fL) 75.9

Platelet (x1000/dL) 76

BUN (mg/dL) 17

Serum Creatinine (mg/dL) 0.6

Serum Na (mEq/L) 120

Serum K (mEq/L) 5

Serum Mg (mEq/L) 2.1

Serum Ca (mEq/L) 8.9

Serum P (mEq/L) 2.8

D-Dimer (micg/mL) 3.1

SGOT (AST) (IU/L) 43

SGPT (ALT) (IU/L) 88

Alk.P (IU/L) 363

Total Protein (g/dL) 3.9

Serum Albumin (g/dL) 1.9

Urine Analysis Clear

Table 1: The initial lab tests of the patient.

Figure 1: A large relatively fixed mass in the right atrium, with 
inappropriate location of the catheter tip, in favor of infectious 
endocarditis.

Figure 2: A Fixed 1.5cm x 1cm mass in the right atrium.

The mass was removed by a cardiac surgeon and reported as 
a vancomycin-resistant enterococci, sensitive to linezolid. The 
patients experienced multiple hyponatremic episodes, got co-
vid-19 infection, and positive blood culture of acinetobacter, 
sensitive to colistin, cefepime, and ampicillin-sulbactam. A 
secondary chest CT-scan was taken, showing covid-19 infec-
tion besides inappropriate port access catheter location, into 
the right atrium. The repeated echocardiography also showed 
a fixed 1.5cm x 1cm mass in the right atrium. (Figure 2)
The patient was intubated in his 16th day of admission due to 
severe respiratory distress and received appropriate antibiotic 
therapy in combination with other conservative treatments. 
However, he had bradycardia and dropped O2 saturation in 
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chest pressure alteration during recording the image.
There are currently modalities, including chest X-ray and chest 
CT-scan, which can help in locating the catheter tip. The echo-
cardiography can also be a useful modality, as used in this pa-
tient. In addition, there are studies evaluating the electrocar-
diography evidences to estimate the location of the catheter 
tip. On the other hand, the real-time nature of echocardiogra-
phy technique can help the physician to monitor the tip loca-
tion for a period of time to make sure about the temporary 
alterations of the catheter tip location [8,9]. It seems that lo-
cating the tip of the catheter using real-time techniques such 
as echocardiography can be beneficial in patients at risk of tip 
migration and prevent its consequent adverse effects.
Changing pattern of infective endocarditis in Iran like as other 
part of world happened in last decade [21-23]. Infective en-
docarditis reported due to CVCs insertion by some authors 
[12,15].  Karuru et al reported the infective endocarditis-
induced complete closure of a ventricular septal defect and 
complete heart block in a child [16]. In addition to congenital 
heart diseases as the most common risk factor for infective 
endocarditis , predisposing conditions , such as CVCs insertion  
or children with chronic debilitating conditions in previously 
healthy children with no medical history are also seen [15-17].
They reported the CVCs complication in 1807 children [12]. 
Complications necessitating catheter removal occurred in 
20.8%. These included accidental dislodgement (4.6%), infec-
tion (4.3%), occlusion (3.7%), local infiltration (3.0%), leakage 
(1.5%), breakage (1.4%), phlebitis (1.2%), and thrombosis 
(0.5%) [12]. Pediatric ICU exposure and age younger than 1 
year were independently associated with complications ne-
cessitating removal of CVCs [12].
Also, Alhalimi presented  a rare case of infective endocarditis 
caused by P. luteola in a young female patient after being on a 
long-term peripherally inserted central venous catheter [15]. 
According to Ahmadi et al study (2014) in Isfahan( central part 
of Iran)during 5 years survey of infective endocarditis in chil-
dren (41% of patients < 2 years and 70% aged < 6 years), 76.5% 
of patients had a history of congenital heart disease or cardiac 
surgery. Like here, Coagulase-negative staphylococci (23.5%) 
and Staphylococcus aureus (11.7%) were the most common 
organisms [21].

Strengths of study

Extreme use of diagnostic imaging and  laboratory tests  for 
rapid diagnosis in our case .The reports for CVs complication 
in young cases are limited. Limitations of study: retrospective 
single case report. The prospective reports  for complication 
of CVs in children are helpful .

Conclusion

Re-evaluating the catheter tip seems to be beneficial in pa-
tients with high risk of tip migration for early diagnosis and 
preventing its consequent complications. 
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