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Ultrasound Guided Confirmation of
Tip of Peripherally Inserted Central
Catheter in Neonates

The neonatal peripherally inserted central catheter (PICC) is
commonly inserted in the neonatal intensive care unit (NICU)
for long-duration intravascular access and the tip of PICC is
normally placed at the junction of the right atrium and either
superior or inferior vena cava [1]. Often the catheter tip is not
in the correct place and requires manipulation and frequent
radiographs [2,3]. In this study, we sought to determine the
time taken-up by bedside ultrasound (as compared to X-ray)
and its accuracy for PICC placement and tip confirmation.

A cross-sectional study was conducted at the neonatal
intensive care unit, Manipal hospital, Bangalore from August,
2017 to September, 2018, among neonates requiring PICC line
insertion as a part of their intensive care management. The study
protocol was cleared by the Ethics Committee of Manipal
Hospital. Data were collected in a pre-designed proforma after
taking consent from parents. Neonates with major congenital
anomalies involving thorax and abdomen were excluded from the
study.

Objectively, the time taken during the confirmation of the
tip of PICC by using bedside ultrasound and digital X-ray in
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each patient was determined, and also the number of attempts
was documented. PICC line was placed by the neonatal fellow
under the guidance of the consultant neonatologist. Ultrasound
was performed by Philips CX50 by using an S 12-4 frequency
footprint probe in the subcostal sagittal view to identifying the
inferior vena cava and high parasternal view to identify
superior vena cava. After the insertion of predetermined
length, the tip was visualized and manipulated by using real-
time ultrasound for optimal position. A small volume (1 mL) of
sterile normal saline was injected to confirm the location of the
catheter tip. Bedside digital X-ray was ordered at the same
time. Time taken to confirm the position of the tip of PICC
was recorded by using bedside ultrasound and X-ray. The start
time was defined as the time of ordering X-ray after inserting
the predetermined length of the PICC catheter. The starting
time was the same for ultrasound and X-ray, whereas the
completion time was defined as the time when ultrasound
confirmed the tip of the PICC catheter and for the X-ray
method when the X-ray was read by the neonatologist on-site.
A single attempt was counted after the determination of tip by
ultrasound and catheter fixed. The repositioning of the catheter
was done if the position was not correct as confirmed by X-ray.

Forty neonates out of a total of 300 neonates admitted to
neonatal intensive care unit during the study period which
required PICC insertion; consent could not be obtained for
seven neonates. For these 33 neonates (72% males, 72%
appropriate for gestational age), the mean (SD) gestational age
and birthweight were 29 (3) weeks and 1087 (561) g.
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The mean (SD) time taken in tip confirmation by using
bedside ultrasound was 5.1(1.2) minutes, X-ray it was 28 (8.1)
minutes (P<0.001). The catheter tip was in an optimal
position in the first attempt in 30 (91%) neonates after the
ultrasound and confirmed by X-ray. In these three cases (9%)
the tip of the PICC catheter was in the right atrium after first
attempt confirmation. There was no inter-observer variation in
the interpretation of the result.

Previous studies [4-8] have also shown that the mean time
taken in confirmation of'tip by using ultrasound is significantly
less than standard care. The accuracy of ultrasound was also
comparable with radiography. By using ultrasound, we can
reduce radiation exposure, and ensure lesser handling of babies.

Bedside ultrasound is an accurate and time-efficient
modality to guide the insertion and confirmation of the tip of
the PICC line. However, training of neonatologists in
ultrasound may be required before routine use of this modality.
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Infantile Cardiac Beriberiin Rural
North East India

Twenty eight exclusively breastfed infants presented between 1
July, 2017 and 30 June, 2018 with acute heart failure syndrome,
with 23 (92%) showing dramatic clinical resolution of shock
within 24 hours of receiving intravenous thiamine (100 mg) bolus.
Our findings raise awareness for addressing this neglected
nutritional disease in North East India.
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The cardiac form of infantile beriberi is a fulminant disease,
affecting exclusively breastfed infants of mothers with thiamine
deficiency. The classical description is a well thriving infant
presenting in acute cardiac failure succumbing to the illness
within four hours, if left untreated [1]. Laos has documented
widespread thiamine deficiency in communities, causing a peak
in infant mortality in the third month of life [2]. The overall
infant mortality rates in the Karen refugee camp in Thailand
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reduced from 183 to 78 per 1000 live births after early diagnosis
and management of infantile beriberi [3]. We report on infantile
beriberi as a preventable cause of death among infants from rural
North East India.

The study was conducted in a charitable hospital in
Karimganj district of Assam, which has an infant mortality rate
of 69 per 1000 live births in 2012-13 (National average, 42/1000
live births). A retrospective review of medical records was
conducted for all infants who were discharged between 1 July,
2017 and 30 June, 2018 with a diagnosis of infantile beriberi.
Infantile beri beri was diagnosed when an otherwise well,
exclusively breastfed infant presented with a thiamine
responsive acute cardiac failure syndrome [1].

A total of 28 infants with a mean (SD) age 69 (29.1) days
and weight 3.84 (1.26) kg from rural Assam and Tripura were
diagnosed with infantile beriberi during the study duration. The
commonest complaints were short history of vomiting,
breathlessness and poor feeding. All infants presented in a
critically ill state with prolonged capillary refill time (93%),
tachycardia (93%), seizures (36%) and severe respiratory
distress (92%). The capillary blood gas of all infants showed
severe high anion-gap metabolic acidosis (TableI).
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