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Introduction
In the field of anaesthesia, particularly when 
anaesthetising neonatal and preterm patients, it is crucial 
to individualise treatment and therapy. As Prof. Kaufmann, 
Head Paediatric Anaesthetist at the Amsterdamer Straße 
Children’s Hospital in Cologne, says: “It’s not only the 
lungs of preterm infants that are highly vulnerable. In 
addition to ventilator-associated lung injury, the effects  
of both, hypercapnia and hypocapnia, also pose a risk  
to the patient.” Furthermore, the HumidStar 2 HME Plus 
Luer Lock helps twofold, warming and humidifying the 
respiratory gas and aiding in accurately measuring gas 
concentrations near the patient. “Paediatric anaesthesia 
requires an extremely high degree of sensitivity, 
especially for preterm infants,” says Prof. Kaufmann.

The need for HMEs in clinical settings
The sensitive respiratory tract of neonates requires 
humidity to ensure efficient mucociliary clearance.  
If the patient’s airways dry out, secretion clearance is 
reduced, which leads to an increase in ventilatory 
resistance, creating ventilation challenges. The drying 
out of the airways results in the secretions in the patient’s 
airways to become viscid. This significantly complicates 
the endotracheal suctioning of the airways, which is 
utilised to improve ventilation.

With the adult patient population, an appropriate 
temperature and humidity level of the inspiratory gas  
can be achieved with minimal flow anesthesia however  
the low minute volume of paediatric patients often results 
in insufficient humidification via the rebreathing system.  
This is because there is inadequate moisture supplied 
through rebreathing or CO2 absorption in the soda lime. 
Thus, the utilisation of a HME is of utmost importance 
specifically for paediatric and neonatal patients. 

The role of capnometry
Monitoring the patient’s CO2 level is essential during 
intraoperative ventilation to prevent hypercapnia and 
especially hypocapnia. Inadequate partial pressure of  
CO2 (PaCO2) can drastically alter cerebral perfusion, which 
places patients at severe risk. Specifically for preterm 
infants this might increase the risk for cerebral 
hemorrhages and infarctions.1

Alongside monitoring end-tidal carbon dioxide (etCO2) 
levels at the anaesthetic machine and the repeatedly 
measurement of arterial carbon dioxide (PaCO2) via  
blood gas analysis, certain procedures also require 
transcutaneous carbon dioxide (tcCO2) monitoring. 
Particularly when treating low birth weight neonatal 
patients and when an unusual capnography waveform 
raises doubts about the validity of the etCO2 
measurements. It has also been found beneficial, 
especially in patients weighing less than one kilogram,  
to monitor cerebral oxygen saturation using near-infrared 
spectroscopy (NIRS) to reliably detect reduced cerebral 
blood flow and address it, i.e through ventilation 
adjustments.

Despite the additional measurement options, reliable 
etCO2 measurement remains critical. To ensure the quality  
of CO2 measurement, the sampling site for the gas sample 
is a crucial factor, particularly in smaller patients. The 
closer the sampling line is positioned to the patient end, 
the higher and more reliable the quality of the gas sample 
and measurements.
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Last but not least, the HME also connects to laryngeal masks 
without a problem. With the old systems we were using, we 
always had to heavily modify them,” says Prof. Kaufmann.

The HME proves itself in practice:  
An anonymised case study
> �Full-term neonate (40+3 gestational week, birth weight 

3,200 g) with prenatally undisclosed diaphragmatic 
hernia, postnatal hypoxia and extensive enterothorax.

Figure 1: Intrathoracic stomach and intestines in extensive 
congenital diaphragmatic hernia.

Using the HumidStar 2 HME Plus Luer Lock without 
changing the endotracheal tube adapter results in 
excellent etCO2 wave form tracing (Figure 2) and good 
correlation when compared with a blood gas analysis 
(Figure 3, red arrows). 

Figure 2: Screenshot from the Perseus® A500 anaesthesia machine

Safe, simple application together with precise gas 
measurement values.
In clinical settings involving neonates, HMEs must meet 
the following ventilation-related requirements:
•	 High efficiency in retaining warmth and humidity.
•	 Low dead space
•	 Low resistance
•	 High resistance to occlusion by patient secretions

Due to the low dead space of only 2 ml, the recommended 
tidal volume for using the HME is 10-50 ml. “We even use 
the HME in patients with tidal volume below 10 ml, as  
the humidification effect is more important to us than the 
dead space effect. If the gas is not adequately humidified, 
secretions in neonates become very viscous and can 
be difficult to suction, leading to critical ventilation 
situations,” says Prof. Kaufmann.

The dimensions of the HME are designed in such a way 
that a sufficiently large cross-section is achieved despite 
the small dead space. This is necessary to keep the 
resistance low and to minimize the risk of occlusion due to 
secretions.

Beyond ventilation-related aspects, the HME offers the 
following additional benefits:
•	 Patient-proximal gas sampling site
•	 Standard 15 mm connection.

The patient-proximal gas sampling site enhances the 
quality of gas measurements, which can be significant 
for the treatment decision. Even in premature infants, 
the HME provides a precise CO2 curve and thus reliable 
measurements.

In addition, its standard 15 mm connection point enables 
the HME to be connected to all neonatal interfaces for 
endotracheal tubes and laryngeal masks.

“The Humid-Star 2 HME Plus Luer Lock makes life a lot 
easier in clinical practice. In the past, for example, we 
added a drop of water to the HME medium in our HMEs 
to achieve faster rehumidification. We no longer have to 
do that thanks to the optimised HME foam. The models 
we used in the past were also all designed for direct 
connection to the endotracheal tube, which entails 
changing the tube connector and often does not fit ideally. 
So, we often had to shorten or slotted the endotracheal 
tube, which creates an additional possible source of error. 
This can be quite difficult for less experienced colleagues, 
especially in high-stress situations, like an emergency in 
the middle of the night. Fortunately, we no longer have to 
worry about that, thanks to the new HME.
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Source
1 	 Fabres J, Carlo WA, Phillips V et al. Both extremes of arterial  
	 carbon dioxide pressure and the magnitude of fluctuations in  
	 arterial carbon dioxide pressure are associated with severe  
	 intraventricular hemorrhage in preterm infants. Pediatrics 2007;  
	 119: 299-305, DOI: 10.1542/peds.2006-2434

Figure 3: Electronic anaesthesia record

“In all cases where we’ve used the HumidStar 2 HME Plus 
Luer Lock so far, it’s been straightforward and satisfactory. 
Even in preterm infants or when used with a laryngeal 
mask, the patient-proximal gas sampling provides reliable 
results. The gas sampling at the HME resulted in a clean 
etCO2 waveform, which wasn’t always the case when using 
our previous filters on the same patients. Another major 
advantage is that we no longer need to change the tube 
connector, which means we also never have to trim the 
tube to make it fit,” says Prof. Kaufmann.

Summary
The HumidStar 2 HME Plus Luer Lock offers many 
key benefits for neonatal anaesthesia. The option 
for patient -proximal gas sampling without tube 
manipulation is a significant advancement and 
greatly facilitates application. In conclusion, 
Prof. Kaufmann says: “We are very happy that we 
switched to the new HME. Its ease of use and 
reliable results have quickly made it standard 
practice in our neonatal anaesthesia procedures.”

Ventilation

Ventilation parameters

FiO₂(%)
etCO₂ (mmHg)
AMV (l/min)
AF (/min)
VT (ml)
Ppeak (mbar)
PEEP (mbar)
inSev (%)
etSev (%)

Free text

Num. vital parameters

Lab data

pH cap (-)
pCO₂ cap (mmHg)
pO₂ cap (mmHg)
HCO3(std) cap (mmol/I)
COHb cap (%)
O₂ saturation cap (%)
BE cap (mmol/I)
Hb BGA (g/dI)
Lactate (mmol/I)
Potassium (mmol/I)
Sodium (mmol/I)
CaBGA (mmol/I)

spontaneous:  1  l/min O₂ Perseus  OP2 | PCV

|44 |45 |43 |42 |43 |42 |42 |42 |42 |42 |42 |42 |42 |42 |42 |42 |42 |42 |42 |42
|37 |41 |33 |31 |30 |29 |28 |28 |30 |33 |34 |34 |35 |33 |34 |37 |36 |38 |39 |37
|0.7 |0.4 |0.7 |0.8 |0.8 |0.9 |0.9 |0.6 |0.6 |0.5 |0.5 |0.5 |0.5 |0.5 |0.4 |0.4 |0.6 |0.5 |0.6 |0.6
|32 |34 |32 |32 |32 |32 |32 |30 |30 |30 |30 |30 |30 |30 |28 |28 |28 |28 |28 |28
|22 |19 |24 |24 |25 |27 |28 |20 |21 |17 |17 |17 |17 |16 |12 |13 |18 |18 |18 |19
|19 |19 |19 |19 |19 |20 |19 |17 |17 |15 |15 |15 |15 |15 |13 |13 |17 |17 |17 |17
|5 |5 |5 |5 |5 |5 |5 |5 |5 |5 |5 |5 |5 |5 |5 |5 |5 |5 |5 |5

|1.4 |1.5 |1.5 |1.5 |1.5 |1.5 |1.5 |1.5 |1.5 |1.5 |1.5 |1.1 |1.1 |1.7 |1.7
|1 |1.2 |1.3 |1.3 |1.3 |1.3 |1.3 |1.3 |1.4 |1.4 |1.4 |1.2 |1.1 |1.4 |1.5

NIRS  83 85 85 85 88 87 88

|7.43
|43.4
|67.4
|28.9
|1.3
|95.6
|4.1
|14.3
|1.2
|4.7
|144
|1.26

Original anaesthesia record
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+49 451 882 0
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Branch Office
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+971 4 4294 600
+971 4 4294 699
contactuae@draeger.com

Corporate Headquarters
Drägerwerk AG & Co. KGaA
Moislinger Allee 53–55
23558 Lübeck, Germany

www.draeger.com

Manufacturer:
Drägerwerk AG & Co. KGaA
Moislinger Allee 53–55
23542 Lübeck, Germany

Not all products, features, or services are for sale in all countries. Trademarks mentioned herein are the property of its respective owner.  
Trademarks may be owned by Drägerwerk AG & Co. KGaA (Dräger) or its affiliates in certain countries and not necessarily in the country in which  
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+65 6872 9288
+65 6259 0398
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and South America
Dräger Indústria e Comércio Ltda.
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Canada
Draeger Medical Canada Inc.
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Mississauga, Ontario, L4W 4Y6

+1 905 212 6600
Toll-free +1 866 343 2273

+1 905 212 6601
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