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Respiratory arrest, day 5, in a 3.1Kg newborn
Hyperammonemia II propionic acidemia

0

500

1000

1500

2000

2500

H-2 H0 H5 H13 H24 H36
Temps

A
m

m
on

ié
m

ie
 e

n 
µm

ol
/L

NH4+

diagnosis

CVVHDF
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Continuous veno-venous hemodiafilatration
Blood flow 50mL/min
postdilution: 250mL/h, dialysate flow: 800mL/h

dialysis fluid to prevent fibrin deposition and to improve
peritoneal solute permeability [33, 34], but it can be
absorbed and care is needed in patients with coagulation
disorders.

Dialysis fill volumes of 10–20 ml/kg (300–600 ml/m2)
should be used initially, depending on the body size and
cycle in and out, until the dialysate becomes clear.

A PD program with 1-h dwells should be used during
the first 24 h. Shorter cycles can be considered initially if
hyperkalemia needs urgent treatment.

The program should be adjusted with increasing dwell
times and cycle fill volume (if no leakage problems) until
the desired fill volume (800–1,200 ml/m2) is achieved,
with adequate ultrafiltration and biochemical control [40].

High intraperitoneal pressure (IPP) can be a problem in
the first 2–3 days after surgical catheter insertion. The
measurement of IPP may limit the risk of leakage when
the fill volumes are being increased and allow optimized
pain management, but is not yet in routine use [41].

Inflow/outflow pain on PD usually diminishes with
time. Tidal dialysis is an alternative [42] and bicarbonate
dialysis should be considered [43].

The amount of ultrafiltration that is prescribed will
partly depend upon the volume of oral, nasogastric, or
total parenteral nutrition that is required, combined with
fluid for drugs. Ultrafiltration may not be enough without
the use of 2.27% or 3.86% glucose solutions.

The clinical, biochemical, and nutritional status of the
patient should be assessed regularly in conjunction with
an experienced renal dietitian [44]. Optimal nutrition is
necessary to avoid a catabolic state and associated
production of blood urea nitrogen and uremic products.

Rationale

Patients with ARF need constant assessment while on PD,
and adequacy should be judged in terms of clinical status,
ultrafiltration achieved, and biochemical parameters,
particularly urea, creatinine, and bicarbonate levels [40].
Although a link between the dialysis dose and the
outcome of adult patients in ARF has been established
[45], there are no guidelines as to what constitutes
adequate PD in a child with ARF. The aim is to deliver
maximum clearance to compensate for the catabolic
stress.

Complications of acute PD

Leakages can be a difficult problem and are mostly due to
a leakage around the catheter. The incidence can be
reduced by proper surgical technique when using a
Tenkhoff catheter [46] or resuturing around a percutane-
ous catheter. Fibrin glue injected into the catheter tunnel
is a technique under evaluation [47].

Poor drainage due to mechanical blockage or catheter
migration is all too common. Flushing the catheter and
preventing fibrin accumulation by increasing the heparin

dosage and/or urokinase is suggested initially [48]. A
plain abdominal X-ray is rarely justified, as repeated poor
drainage will require catheter relocation. If available, a
laparoscopic technique may be used to correct poor
drainage or replace the malfunctioning catheter [49].

Hernias can be a problem in neonates and infants,
particularly males. They do not usually require interrup-
tion of PD and can be repaired electively by laparoscopic
or direct measures when the child’s clinical condition has
improved or stabilized.

Peritonitis remains a constant threat, especially if there
has been a lot of manipulation of the catheter. The
standard features of cloudy PD fluid require urgent
attention [50].

Continuous extracorporeal techniques

Continuous arteriovenous hemofiltration (CAVH) has
largely been replaced by pumped CVVH and CVVHDF,
particularly in ICUs [51]. Such continuous renal replace-
ment therapies (CRRT) have expanded the possible role
of blood purification in the management of critically ill
patients. However, there is a lack of randomized trials in
patients with sepsis, and a recent analysis failed to show a
benefit for hemofiltration [52]. Studies in adult ICU
patients have shown a lower mortality in patients treated
with CRRT compared with intermittent HD. However, a
recent meta-analysis of studies before 1996 concluded
that the evidence was insufficient to draw strong conclu-
sions regarding the mode of renal replacement therapy for
ARF in the critically ill [53]. A recent randomized trial in
adult ICU patients showed a significant survival advan-
tage when the intensity of ultrafiltration was increased
[54].

Practical guidelines for prescription

Since the concentration of solutes in the filtrate is the
same as in the plasma, biochemistry is controlled by
removing large volumes of filtrate and replacing it with
electrolyte-containing fluid (HF replacement fluid). As
most solutes are distributed within the extracellular and
intracellular fluid compartments (total body water), the
exchange volume of filtration necessary to control
biochemistry relates to total body water. Clinical expe-
rience has shown that a turnover of approximately 50% of
body weight in 24 h is usually adequate for CVVH.

The extracorporeal circuit requires good central ve-
nous access, usually via a dual-lumen catheter, to allow
the high blood flows necessary to prevent clotting in the
hemofilter. Suggested catheter sizes in French gauge (FG)
are:

Patient size (kg) Vascular access

2.5–10 6.5-FG dual-lumen (10 cm)
10–20 8-FG dual-lumen (15 cm)

>20 10.8-FG or larger dual-lumen (20 cm)
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WHAT SHOULD WE CONSIDER IN THE 
PEDIATRIC CRITICALLY ILL CHILD ?

- Age: Patient’s weight range from 400g to >70 Kg !!

- Anatomy: short neck, small vessel (IJV diameter in a 
term infant is 3mm)

- Flow limitation: Inferior Veina Cava flow limitation in 
children <10Kg

- Critical conditions: hypovolemia, high intrathoracic
pressure swings (ie. extrathoracic venous collapse), 
prone positioning (ie. cutaneous compression), 
increased in intraabdominal pressure, urgent vascular
access, (hemostasis abnormalities), 



A. EVALUATE THE CONTEXT:

- EMERGENCY / RESSUCITATION

- EMERGENT DIALYSIS/APHERESIS

- EMERGENT VASCULAR ACCESS

- ACCESS TO THE SVC-ATRIA (ScvO2, ...)

- LONG TERM EXPECTED (PVA, NPVA, TCC, …)

- AWAKE / SEDATION



B. EXPECT COMPLICATIONS

1) Precedural complications: prematurity, 
agitation/sedation, bleeding, vascular puncture, 
vascular trauma/effraction (ie. Hemothorax, 
hemopericardium)

2) Technical limitations – match the vessel with the 
therapy: CVVH will need sufficient entry flow (!!!), 
cath extremity in special position (Avalon bilumen-
bicaval), adapted material (wire, guide)

3) CVC complications: venous thrombosis (non-
occulsive/occulisve), infection, accidentel removal



MOST COMPLICATIONS ARE VASCULAR
ACCESS RELATED



IJV … LANDMARK ! , WHAT ELSE ?..?



IJV … LANDMARK ? , NO !

In half cases 
carotid artery is
either in front or 
behind the IJV !!!



IJV AND FV ARE ASSOCIATED WITH
SIGNIFICANT VENOUS THROMBOSIS



IJV AND FV ARE ASSOCIATED WITH
SIGNIFICANT VENOUS THROMBOSIS



THE GOOD INSERTION SITE 
FOR THE RIGHT PATIENT



Intensive Care Med. 2019;45(4):434–446.

Advantages Disadvantages

Not ideal in infants

Not ideal in infantsAdapted table for infants and young children



…BUT THE GOOD WAY !



Anesthesiology 2013

Less arterial puncture
Less hematoma
Less pneumothoraces
Less hemthoraces

1. Guidance

1.1 Two-dimensional (2-D) imaging ultrasound guidance is recommended
as the preferred method for insertion of central venous catheters (CVCs)
into the internal jugular vein (IJV) in adults and children in elective
situations.

1.2 The use of two-dimensional (2-D) imaging ultrasound guidance should
be considered in most clinical circumstances where CVC insertion is
necessary either electively or in an emergency situation. 

1.3 It is recommended that all those involved in placing CVCs using two-
dimensional (2-D) imaging ultrasound guidance should undertake
appropriate training to achieve competence.

1.4 Audio-guided Doppler ultrasound guidance is not recommended for
CVC insertion.

Guidance on 

the use of

ultrasound

locating devices

for placing

central venous

catheters

This section (Section 1) constitutes the Institute's guidance on the use of
ultrasound locating devices for placing central venous catheters  The remainder
of the document is structured in the following way:

2 Clinical need and practice
3 The technology
4 Evidence and interpretation
5 Recommendations for further 

research
6 Resource impact for the NHS 
7 Implementation and audit 

A bi-lingual summary is available from our website at www.nice.org.uk or by telephoning
0870 1555 455 and quoting the reference number N0147.

Mae crynodeb ar gael yn Gymraeg ac yn Saesneg ar ein gwefan yn www.nice.org.uk neu
drwy ffonio 0870 1555 455 gan ddyfynnu cyfeirnod N0147 .

8 Related guidance
9 Review of guidance
Appendix A: Appraisal Committee
Appendix B: Sources of evidence
Appendix C: Information for the public
Appendix D: Technical detail on criteria 

for auditTechnology Appraisal
Guidance No. 49

Issue date September 2002
Review date August 2005

http://www.nice.org.uk/nicemedia/live/11474/32461/32461.pdf
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Ultrasounds and CVC

• Pediatric literature



ULTRASOUNDS AND CVC

• Internal jugular vein and femoral vein : more 
described….

• The “not so new” subclavicular approach 
technique: brachiocephalic vein catheterization  
supraclavicular approach.

Pediatr Crit Care Med. 2013 May;14(4):351-5



Table 1: summary of overall results form studies published on US-guided SCV cannulations in pediatric populations
Author Patients (n) Weight (kg) 

range median 
Left vs. right sided 
catheters

Position of the 
operator

Probe Results Complications

Pirotte et al 
2007

23 (25 
catheters)

2.2-27.0 (6.1) 67% left sided
33% right sided

Not specified 10MHz, 2.5 cm 
‘Hockey Stick’ 
probe

Success rate 
100%
First attempt 84%

No major 
complications

Brechan et al 
(2011)

35 (42 
catheters)

0.9-21.0 (6.8) 83.3% left sided
16.7% right sided

At the child’s 
head

13-6 MHz, 2.5cm 
linear probe

Success rate 
100%
First attempt 73.8

No major 
complications

Kulkarni et al 
(2012)

150 2.7-35.0 
(median not 
reported)

6.5% left sided
93.5% right sided

At the child’s 
head

Not described Success rate 
98.77
First attempt not 
reported

1.33% (2) arterial 
puncture 0.67% (1) 
penumothorax

Brechan et al 
(2012)

136 (183 
catheters)

0.7-10 (3.7) 92.9% left sided
7.1% right sided

At the child’s 
head

13-6 MHz, 2.5cm 
linear probe

Success rate 
98.9%
First attempt 
82.9%

No major 
complications

Rhondali et al 
(2011)

37 4.1 (range not 
reported)

73% left sided
27% right sided

At the child’s 
head

13-6 MHz, 2.5cm 
linear probe

Success rate 
100%
First attempt 81%

No major 
complications

Guilbert et al 
(2013)

42 2-70 (6.5) Not specified Not specified 3-11MHz and a 7-
11MHz

Success rate 
97.6%
First attempt not 
reported

1 arterial puncture
1 pneumothorax

Byon et al 
(2013)

49 2.6-17.0 
(mean 8.1)

Not specified At the patients
right side

8-10MHz linear 
‘hokey-stick’ 
probe

Success rate 
100%
First attempt 
93.9%

No major 
complication

Park et al (2012) 11 2.6-12.4 (4.0) 36% left sided
64% right sided

Not specified 25mm and 40 
mm 6-18 MHz 
linear probe

Success rate 
100%
First attempt 
90.9%

No major 
complication

Nardi et al 
(2016)

615 1.2 – 94 (14.0) 45.2% left sided
54.8% right sided

At the patients
side

10MHz and 18 
MHz linear 
‘hokey-stick’ 
probe

Success rate 
98.1%
First attempt 
79.8%

0.8% arterial puncture
0.3% hematoma
1.8% guide-wire 
malposition

Lausten-
Thomsen et al 
(2016)

105 (107 
catheters)

0.7-4.8 (2.8) 93.5% left sided
6.5% right sided

At the patients
side

8-18 MHz Probe Success rate 
97.3%
First attempt not 
reported

No major 
complications

Success rate 93-100%

First a
ttempt 73-94%

No complications …



Ultrasound-guided subclavian vein cannulation in low birth 
weight neonates – Bicêtre P/NICU

• January 2013 - July 2015, 107 subclavian cvc
• 97.3% success rate, no complications

Lausten-Thomsen , Merchaoui, PCCM 2016



BRACHIOCEPHALIC VEIN BY 
SUPRACAVICULAR WAY



LEFT RIGHT

OPERATOR VIEW

FRONTAL VIEW



Perpendicular scaning and anterior tilt

Guilbert et al PCCM 2013





THE 25 SECONDS PUNCTURE



GRAZIE, MERCI, THANK YOU


