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ABSTRACT

Central line catheterisation plays a crucial role in prolonged treatment in children. Totally implantable venous 
access devices (TIVADs) are associated with a lower risk of thrombosis and are perceived by patients as more 
comfortable to use. The catheterisation is most commonly performed through the internal jugular vein or the 
subclavian vein. 
The present article shows the cases of two patients in whom atypical placement of a TIVAD was used. The 
first patient underwent TIVAD placement via femoral vein due to tumour mass in the thoracic cavity and 
thrombotic stenosis of both jugular and subcostal veins. In the second case, atypical localisation applied to 
the placement of a reservoir in the left parasternal region. In both patients, the atypical placement of TIVAD 
resulted in prolonged patency and provided access for further treatment.
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INTRODUCTION

Central line catheterisation is a widely used procedure 
in many fields of paediatrics. Amongst them, long-term 
or prolonged appliance of intravenous medication (e.g. 
chemotherapy) is one of the most important reasons for 
implantation [1, 2].

In comparison to a peripherally inserted central cath-
eter (PICC lines), totally implantable venous access de-
vices (TIVADs), commonly known as ports, cause fewer 
complications after insertion. For instance, the risk of 
thrombosis is significantly lower in patients with a port 
than in those with a PICC line [3]. It allows long-term 
treatment. Self-evaluated satisfaction of port usage is 
very high, with up to 92% of patients being satisfied with 
TIVAD and eager to recommend this way of taking med-
ication to other patients in need [4].

The most popular routes of insertion are the inter-
nal jugular vein and the subclavian vein. The choice de-
pends on the preferences of the surgeon performing the 
procedure, common practices in a particular hospital, or 
indications and contraindications to a certain approach 
[5]. Femoral vein cannulation is believed to cause more 
infectious complications, but the possibility of causing 
iatrogenic pneumothorax is avoided [6].

CASE REPORTS

A seven-year-old boy was admitted to the Department 
of Paediatric Oncology, Haematology, and Transplantol-
ogy due to chronic rhinorrhoea, cough, and numerous 
dilated vessels on the surface of the thorax. 

According to his medical record, the patient was di-
agnosed with acute lymphoblastic leukaemia (ALL) four 
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years earlier and had been treated in accordance with the 
ALL IC BFM 2002 protocol since then. ALL remission 
was achieved after a year of treatment.

During hospitalisation, the physical examination re-
vealed facial and cervical oedema. The numerous café au 
lait spots were noticed on the skin of the abdomen. The 
laboratory tests unveiled anaemia and iron insufficiency. 
Erythrocyte sedimentation rate and lactic acid level were 
elevated.

Bone marrow aspiration did not reveal any neoplastic 
infiltration; however, a large tumour (42 mm × 50 mm 
× 61 mm: ap × dc × cc) was localised in the medial and 
anterior mediastinum in computed tomography. The pa-
tient was transferred to Department of Paediatric Sur-
gery, where a biopsy was performed during microtho-
racotomy a few days later. Pre-T-cell lymphoblastic 
lymphoma was diagnosed. The chemotherapy was first 
implemented in EURO-LB 2002 Protocol I. The patient 
was qualified to TIVAD insertion to continue the che-
motherapy. Due to a massive tumour localised in the 
thoracic cavity and thrombotic stenosis of both jugular 
veins and subcostal veins, the TIVAD was placed in the 
right femoral vein.

The procedure was performed under general anaes-
thesia. The vein was identified by ultrasound guidance 
and punctured. Then, a catheter was inserted under X-ray 
guidance. At the end of the procedure, the catheter was 
combined with Baby-port reservoir, placed subcutaneous-
ly on the right inguinal fascia. A radiograph taken after 
the surgery confirmed the localisation of the catheter’s tip 
in the inferior vena cava.

The patient started chemotherapy in M1-MTX proto-
col. In the next few months, Euro-LB-02 Protocol II che-
motherapy was continued. During the treatment, TIVAD 
was flushed with heparin regularly once a month. Signs of 
infection in the area of insertion or catheter malfunction 
were not observed. In a four-year follow-up, the patient 
maintained the patency of the port.

Another patient was a boy with diagnosed type A hae-
mophilia. TIVAD was implemented in the right subclavi-
an vein when the patient was three years old. The device 
was required to continue the supplementation of factor 
VIII. The first exchange took place when the patient was 
seven years old, in 2012. The left subclavian vein was first 
punctured and identified with the use of radioscopy. The 
tip of the catheter was localised in the superior caval vein, 
above the right atrium. Then, after catheter insertion, 
a reservoir was attached to the muscular fascia. The old 
catheter was removed from the right subclavian vein.

In 2016, the catheter was replaced again due to its 
malfunction caused by an excessive amount of adipose 
tissue localised directly over the reservoir.

First, the old TIVAD was removed via a cut in the 
old postoperative cicatrix. When the catheter and the res-
ervoir were successfully disposed of, the operator punc-
tured and identified left subclavian vein. With the aid of 

radioscopy, a new catheter was introduced to the superior 
caval vein. Subsequently, the catheter was combined with 
a BardPort reservoir, which was placed in the left para-
sternal region because of thinner subcutaneous tissue and 
better access for the Huber needle. All of the procedures 
were performed without any complications.

DISCUSSION

In paediatric haematological diseases, including both 
neoplasms deriving from the lymphoreticular system and 
non-neoplastic issues, providing central venous access is 
an inevitable procedure in the process of the full-spec-
trum treatment of a child. Treatment via a central venous 
catheter, both PICC line and port, can be started at any 
age. It is used even in preterm infants [7].

In oncology, TIVAD is a preferable option both for 
young children fully dependant on parents’ care and 
for older ones. It allows minimisation of the amount of 
time spent taking care of the device. From a psycholog-
ical point of view, it is very important that it does not 
restrict physical activity and is not conspicuous. Last but 
not least, it is connected to a lower number of infectious 
complications in children during chemotherapy [8].

Ports are favourable to PICC lines also in the context 
of the frequency of their removal [9]. The advantages of 
the TIVADs are connected with the smaller amount of 
physical and psychological discomfort in children during 
prolonged treatment, and they reduce the possibility of 
complications interfering with the treatment [10].

The big advantage of TIVAD is that it does not need 
to be removed and inserted again frequently. For a PICC 
line, depending on the type of catheter and the reason for 
placement, the maximum amount of time for removal is 
between 48 hours (for antibiotic therapy) and up to one 
year of therapy [11]. For a port, there is no specified time 
for keeping it inserted, and the only limitation to keeping 
it persistently are complications such as infection (which 
can lead to sepsis and is an indication for immediate re-
moval of the port) and thrombosis.

There are several contraindications that should be 
considered before inserting in the central venous system. 
Those include: systemic sepsis (with an exception of a ne-
cessity to proceed IV antibiotic treatment), local celluli-
tis, neutro- or thrombocytopaenia or deranged coagula-
tion, state after removing the catheter due to infection or 
thrombosis, deep venous thrombosis in medical record, 
post-radiotherapy state of the location of approach, ana-
tomical obstacles [12, 13]. Taking this into consideration, 
finding the optimal, safe venous approach in children re-
mains a challenge for clinicians.

As the first case shows, mediastinal lymphomas, the 
source of 15% of primary mediastinal masses and 45% 
of anterior mediastinal tumours in children, can have 
a strong influence on the anatomical topography of the 
thoracic cavity and neck, making it impossible to advance 
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the catheter into the jugular vein or the subclavian vein. 
What is more, recurring haematological neoplasm or co-
incidental occurrence of two malignancies deriving from 
the lymphoreticular system, as in this case, can cause 
problems due to the recurring need of catheterisation. 
The previously acceptable approach (e.g. brachial vein, 
which is a popular approach in neonates) can be unac-
ceptable in bigger children or be afflicted by thrombosis. 
This leads to the requirement of an alternative approach, 
such as the femoral vein.

The most recommended puncture sites for implant-
able venous access are the internal jugular vein and the 
subclavian vein. The subclavian vein seems to be pre-
ferred, mostly due to its relatively large lumen, easy ac-
cess, and acceptable cosmetic effect. Besides, a reservoir 
secured on the major pectoral muscle does not restrict 
the mobility of the patient’s head and arm, as opposed to 
a port in the jugular vein [14]. However, this location has 
many disadvantages, the most common of which are an 
arterial puncture, catheter-related thrombosis, stenosis of 
the punctured vessel, and pneumothorax.

There are several clinical situations in which seek-
ing for an alternative place of cannulation is inevitable. 
Femoral access may be a good choice in patients with su-
perior vena cava syndrome, congenital abnormalities of 
the superior vena cava, or skin lesions on the neck and 
chest. Due to anatomical considerations, in the process 
of cannulation, a femoral artery may be mistakenly punc-
tured. However, it may be avoided by using ultrasound 
guidance. The reservoir can be placed successfully on the 
inguinal fascia. During the treatment of the first patient, 
neither signs of local cellulitis nor complaints about any 
difficulties of limb motion were noted. Despite being 
a promising chance to provide a long-lasting intravenous 
therapy, the femoral approach is suspected of higher risk 
of infectious and thrombotic complications.

The thrombosis associated with the previous insertion 
of a PICC line or TIVAD is one of the biggest problems in 
the continuous treatment of severely ill children.

According to The American Society of Anaesthesiol-
ogists Task Force on Central Venous Access, the internal 
jugular approach for PICC line should be favoured, be-
cause of increased risk of thrombosis in both the subcla-
vian and femoral veins. On the other hand, this compli-
cation can be diagnosed earlier in the femoral approach 
due to more visible symptoms of deep vein thrombosis in 
lower extremity [15].

A retrospective cohort study from North Carolina 
Children’s Hospital revealed that the general frequency 
of thrombosis cases (both clinically and radiologically 
found) in children with PICC line and port is compara-
ble, with a slightly higher percentage in the PICC group 
(3.6%) than in the port group (3.3%). What is interesting, 
the same research showed that the femoral and the saphe-
nous vein approaches (grouped together) have the lowest 
ratio of thrombosis occurrence (2%). The highest ratio 

was represented in the group with cannulated brachial or 
cephalic vein (3.5%) [16].

Another research shows, that in the group of patients 
with TIVAD inserted from femoral access, the thrombotic 
complications were presented only in 0.23/1000 patients 
(0.5%) [6].

The second major problem that needs to be taken into 
consideration is the infection risk. It was long believed 
that the femoral approach is more vulnerable to infectious 
complications due to its localisation close to the perineal 
area. However, recent data show that the risk is actual-
ly lower, with only 18.6% of patients showing positive 
culture tests, while subclavian and jugular veins showed 
24.5% and 28%, respectively [17].

Venous access is important for both non-inhibitor- 
and inhibitor-taking patients with type A haemophilia. 
Prophylactic infusion of factor VII has become a stan-
dard treatment. The therapy requires a reliable approach 
that can be used repeatedly for a long period of time. In 
the second case the patient started the supplementation 
of factor VII since the age of three years. To provide the 
treatment, TIVAD was implemented first in the right sub-
clavian vein. A study showed that in patients with haemo-
philia TIVAD enables regular prophylactic or on-demand 
home treatment with an acceptable frequency of side ef-
fects. Usage of a port in children with inhibitor therapy 
is more frequent; therefore, venous access should be less 
vulnerable to both thrombosis and infection of the ap-
proach site [17].

Nevertheless, it should be considered that the throm-
bosis risk can vary in conjunction with comorbidities. It 
is a rare finding in patients with haemophilia A [18]. The 
frequency of thrombotic complications was long thought 
to be very low, up to 2% [19]. However, radiological ex-
amination showed that lots of the patients (up to 87%) 
have subclinical thrombosis, which should be observed 
in a thorough follow-up [20].

Sometimes, especially in the paediatric population, 
catheter malfunction may be caused by changing ana-
tomic conditions. In the second case, the position of the 
reservoir needed to be reconsidered due to the accretion 
of adipose tissue on the chest. Some authors indicate that 
the gain of weight and height can result in an extravascu-
lar relocation of the catheter tip. It is also suggested that 
the port be implanted in the left subclavian vein, which 
allows a longer part of the catheter to be placed intrave-
nously [14]. As in the first case report, in older children, 
in whom the growth does not influence the anatomy 
strongly, the port can stay inserted for many years, and 
with proper care (e.g. heparin infusions and flushing with 
saline) it can persist unobstructed.

CONCLUSIONS 

The general acceptance of TIVAD supports the long 
maintenance of this access. The patient generally views 
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having a TIVAD positively, with 92% of patients being 
satisfied with this way of treatment. 74% of the patients 
(based on oncologically treated adult patients) are also 
willing to keep the port after the end of treatment [4].
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