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Introduction

Compared with peripheral lines, central venous catheters
(CVCs) enable more secure venous access for a longer period
of time, which is essential for whole parenteral feeding and
administration of intravenous fluids and drugs to infants
admitted in neonatal intensive care units (NICUs).1,2 When
an alternate peripheral line cannot be established, umbilical
venous catheters, peripherally inserted central catheters
(PICCs), and CVCs are the main methods of venous access
in neonates. CVCs have become popular, especially in pre-
mature neonates, due to their importance and ease of inser-
tion by qualified clinicians.3 Furthermore, a recent study
found that preterm childrenwith very lowbirthweightswho

had central catheters gained considerably more weight and
spent less time in the hospital than those who did not.4

However, complications such as misplacement, infections,
and thrombosis can occur when a CVC is inserted in a
severely ill, very small infant.5

Umbilical venous catheters are preferred choices in lowbirth
infants, since their indwelling is easyand fast.However, theyare
associated with increased risk of misplacement, thrombosis,
and late onset sepsis especially when they are used for more
than5to7days.6,7Otheralternatives for venousaccessarePICCs
that also have the similar infection rates especially among
preterm neonates born at <30 weeks of gestation.5

In adults, subclavian CVCs were reported to have the
lowest infection rates.8 However, the risks of subclavian
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Abstract Ourmain aim of this article was to show that central venous catheter (CVC) can be an easy-
to-use, less-complicated catheter application such as peripherally inserted central catheter
andumbilical catheter placement in theneonatal intensive careunit.Weheredescribedour
experience with subclavian vein catheterization. Neonates who had venous access through
subclavian central catheterization were assessed retrospectively. Data such as gestational
age, age at the time of catheter insertion, birth weight, and gender were collected. In
addition, problems related to catheterization during hospitalization were documented.
This study comprised 40 newborns, 22male and 18 female, with a mean gestational week
of 29.57�3.80 weeks and a mean gestational weight of 2067.50�545.97g. Due to
occlusion, catheters were switched in five cases twice and in three cases once, totaling 53
catheterizations on 40 newborns. None of our patients had pneumothorax or hemothorax.
On the postoperative 8th and 21st days, the catheter was withdrawn due to catheter
infection in two (5%) patients, and catheter cultures revealed coagulase negative Staphylo-
coccus aureus in both cases. Even in preterm infants, subclavian central venous catheteriza-
tion is a safe and straightforward technique of gaining venous access in expert hands in the
neonatal intensive care unit.
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CVCs, such as pneumothorax and hemothorax, limit their use
in newborns, particularly those with low birth weight.8,9

Although subclavian catheterization is not difficult in skilled
hands, there is little information in the literature for infants
in NICUs.

In this research, our main aim is to show that CVC can be
an easy-to-use, less-complicated catheter application such as
PICC and umbilical catheter placement in the NICU. We
aimed to report our experience with subclavian vein cathe-
terization and outcomes of subclavian vein catheterization
among infants having low birth weights or low gestational
weeks.

Material and Method

This retrospective study was conducted in Van Lokman
Hekim Hospital between October 2014 and October 2016.
The study protocol was approved by the local ethics
committee.

Patients
A total of 40 infants who were hospitalized in the NICU
between October 2014 and October 2016 were retrospec-
tively investigated. Infants who had subclavian central cath-
eterization for venous access were evaluated. None of the
patients who underwent CVC were intubated. Patients were
on nasal continuous positive airway pressure or oxygen by
Hood during the procedure. These procedures were per-
formed at the incubator or in an open neonatal bed. An
alternative peripheral venous line was not present in any of
the infants. Data was obtained from the patient records, and
any patients with missing information were excluded from
the study.

Gestational age, age of babies at the time of catheter
indwelling, birth weight, and gender of all infants were
recorded. Moreover, complications associated with subcla-
vian central venous catheterization during hospitalization
were also recorded.

Catheter Insertion
The same pediatric surgeon used the Seldinger procedure to
place 4fr, 22 G, 8 cm FORNA catheters (ROYAL FORNA Zhuhai,
PRC) with double lumens in all patients.10

Ketamine and dormicumwere administered to patients as
sedoanalgesia. After sedoanalgesia, a shoulder roll was
placedwhile the patient was in a supine position. The patient
was then placed in Trendelenburg position. The operational

region was cleaned and disinfected with 2% chlorhexidine.
The subclavian vein was reached by inserting the needle at a
45-degree angle slightly below the distal third of the clavicle
medially. The subclavian catheter was inserted with inter-
mittent negative pressure applications. The guidewire was
moved further. When the arrhythmia was defined on the
electrocardiogram, the movement of the guidewire was
stopped. With the perforator sent over the guidewire, the
line for the catheter was provided and then the CVCwas sent
over the guidewire from this line. After insertion of the
catheter, the guidewire was withdrawn. The catheter was
fixed on the skin with 3/0 silk and cleaned with heparinized
serum physiologic.

Follow-Up
Chest X-rays were collected on the 1st and 24th hours after
surgery. Daily catheter dressings were performedwith chlor-
hexidine. All catheters were removed when the line was no
longer required. Therewas no hemothoraxor pneumothorax
in any case. However, the catheter was displaced in the
opposite subclavian or jugular in some cases.

Statistical Analysis
The study population’s characteristics were determined
using descriptive statistics, and continuous variables were
reported using means, medians, maximum, and lowest
values. SPSS version 21 was used to analyze the data.

Results

A total of 40 infants, 22 males and 18 females, were included
in this study. ►Table 1 summarizes the gestational ages,
catheter insertion ages, catheter periods, and birth weight of
the neonates.

The catheter was inserted on the right side in 36 cases and
on the left side in four infants. All complications associated
with subclavian central venous catheterization were
recorded. The catheter was swapped twice in five cases
and once in three cases due to occlusion by the guidewire.
So, a total of 53 catheterizations on 40 infants were per-
formed. Pneumothorax or hemothorax was not observed in
any patient. On the 8th and 21st postoperative days, the
catheter was withdrawn due to catheter infection in two
patients, and catheter cultures revealed coagulase positive
Staphylococcus aureus in both cases.

When the newborns’ gestational ages were examined, 20
of them were between 24 and 28 weeks gestational age,

Table 1 General characteristics of the study population

Median Minimum Maximum Mean� SD

Gestational week 29 24 40 29.57�3,80

Birth weight (g) 2,000 1,050 3,100 2067.50� 545.97

Age during catheter insertion (d) 14 1 30 12.55�7.35

Catheter usage period (d) 20 7 52 21.37�9.77

Abbreviation: SD, standard deviation.
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while the other 20werebornmore than 28weeks gestational
age. When the infants were analyzed regarding their birth
weights, 7 of them were between 1,050 and 1,500 g; 13 of
themwere between 1,500 and 2,000 g; and 20 of themwere
heavier than 2000 g. Catheters were implanted in 12 of the
infants within the first week of their lives, and catheteriza-
tion was performed in 11 of them during the second week.
Catheters were used for less than 10 days in 4 patients, for 10
to 20 days in 18 of them and for more than 20 days in 18
patients.

Mortality was not reported in any of the study partic-
ipants. All infants were discharged as healthy from the NICU.

Discussion

In this research, we have reported our experience with
subclavian central venous catheterization in neonates ad-
mitted to the intensive care unit. A total of 53 successful
catheterizations were performed on 40 infants. We had to
withdraw the catheters in only two (5%) patients due to
infection and we did not determine any cases with pneumo-
thorax or hemothorax. With these findings, subclavian cen-
tral venous catheterization would be considered a safe and
useful option in the hands of experienced clinicians for
infants requiring central catheterization without alternative
peripheral venous lines, even in premature babies with low
birth weights (<2,000 g) or gestational ages (<28 weeks).

Venous access is critical for newborns who are hospital-
ized in NICU, for giving both nourishment and drugs. Many
times, central venous lines are mandatory in the NICU in
premature babies to provide basic requirements for the
infants.

The data about the insertion of a subclavian central
venous line in the NICU is limited in the literature. In a
retrospective study, Lausten-Thomsen et al reported the
successful subclavian CVC insertion rate with an ultra-
sound-guided supraclavicular approach as 97.3% in 105
newborns weighing less than 5,000 g and hospitalized in
the NICU.11 Guilbert et al also reported the success rate of
supraclavicular ultrasound-guided subclavian vein catheter-
ization as 97.6%, with only one failure in 40 children in ICU.12

Araujo et al reported that they were successful in 89.2% of
percutaneous subclavian central venous catheterizations.13

Although we did not use an ultrasound guided method, we
had a 100% successful insertion rate with the Seldinger
technique.

In their report, García and Torres-Yáñez reported themost
frequent complications of central venous catheterizations as
colonization and catheter-related bacteremia, determined in
�30% of 123 newborns.14 Sheridan and Weber reported the
catheter sepsis rate as 7.4% in 245 children with an average
age of 6.4�5.1 years after the insertion of a subclavian
catheter without any pneumothorax, vascular lacerations,
acute thromboses, or catheter emboli.15 Although our pa-
tient population comprised neonates in a NICU, the lower
infection rates determined in this study may be attributed to
the experienced and careful health personnel working in the
NICU.

We found S. aureus in blood cultures in both infants who
had catheter-associated infections, which is also one of the
most commonly defined bacteria in NICU device-associated
infections.16 Premature birth, low weight, immunodeficien-
cy, prolonged hospital stay, and antibiotic use are some of the
risk factors relatedwith S. aureus infections in the NICU.17–19

Kaji et al reported the pneumothorax rate as 0.9% in 230
CVCs inserted into the subclavian vein using the landmark
technique in pediatric patients.20 In another study, 4 cases of
pneumothorax (2%), 2 cases of hemothorax (1%), and 1 case
of hydrothorax (0.5%) were documented among 197 subcla-
vian central venous catheterizations in pediatric patients
with a median age of 5 months.13 In this study, we found no
cases of pneumothorax or hemothorax following the
procedure.

The optimal time between the insertion and the removal
of the central catheters, named as the dwell time, is still not
clearly known.21 However, the literature data about the
association of longer durations and increased risk for bacte-
rial infections is controversial.22,23 In this study, the cathe-
ters were used for 7 to 52 days, with a mean usage of
21.37�9.77 days. Catheter-related infections were reported
in two cases on the 8th and 21st days, which could not be
associated with the time.

Umbilical venous catheters and PICCs are the other alter-
natives when a peripheral line cannot be established. Um-
bilical venous catheters are frequently used in neonates since
they provide fast and easy access. However, umbilical cath-
eters were reported to have a higher infection rate than
nonumbilical central catheters, and longer umbilical cathe-
ter dwell time was also increasing the infection rate.24 More
than 7 days of usage of umbilical venous catheters was
reported to increase the catheter-related infection risk, and
if required for more than 7 days, replacement of umbilical
venous catheters with other central venous access was
advised.7 However, Zingg et al determined that the highest
rates of central line-associated bloodstream infections and
clinical sepsiswere reported amongneonatesweighing 750 g
or lower and having PICCs.22 PICCs may be preferred in some
cases due to their ease of insertion and prolonged usage
periods. In a recent study, the infection rate of PICCs was
reported as 25.4% amongnewborn infantsweighing between
500 and 1,499 g.25 In another recent study, the rate of
catheter-related bloodstream infection was reported as
10.3% among 39 very low birth weight infants with a mean
birth weight of 1042.7 g and mean gestational age of 28.5
weeks.26 Studies comparing those alternatives for the pe-
ripheral lines among neonates, especially in terms of com-
plications, are warranted.

There are some limitations to this study that should be
mentioned. First is the low number of infants included in this
study. Second, we aimed to compare infants with different
gestational ages and birth weight regarding the subclavian
CVC-associated complications, but since our complication
rate was very low, we could not perform a comparison.
Moreover, comparing subclavian venous catheters with oth-
er methods of venous access may be more efficient, which
may be the topic of another study.
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Conclusion

In our experience, complications such as pneumothorax,
vascular lacerations, acute thrombosis, catheter embolism,
and especially sepsis are rare with subclavian venous cathe-
terization. Subclavian central venous catheterization is a safe
and simplemethod of gaining venous access in trained hands
in the NICU, even in small or preterm infants. Larger studies
comparing different venous accesses in NICUs arewarranted,
especially in terms of complications.
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