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Use of filters in anaesthesia: Is it 
warranted?

INTRODUCTION

Anaesthesia machine check is an integral part of the 
anaesthesiologists’ daily routine. The use of filters 
in anaesthesia breathing circuit is recommended 
to reduce the risk of cross‑infections and to prevent 
the contamination of those parts of the machine 
which are difficult to clean or sterilise.[1] Cases of 
filter obstructions have been reported, generally due 
to excessive secretions, blood in trauma patients 
or excessive water condensation.[2] This can lead to 
high‑airway pressures and inadequate ventilation. We 
report a case of high efficiency particulate air (HEPA‑) 

filter causing obstruction of anaesthesia circuit despite 
a normal pre anaesthesia machine check.

CASE REPORT

A 15‑year‑old boy, weighing 38 kg, American Society 
of Anaesthesiologists physical status I, was posted 
for tonsillectomy under general anaesthesia. Routine 
monitors including non‑invasive blood pressure, 
electrocardiogram and pulseoximeter were attached.

After premedication, general anaesthesia was induced. 
The endotracheal tube position was confirmed 
by auscultation and capnography. Isoflurane 0.8-
1.0% and 60% nitrous oxide in oxygen was started 
using circle system. Patient was put on IPPV mode 
on Drager Primus anaesthesia machine with tidal 
volume = 300 ml, respiratory rate = 14/min, PEEP =5, 
P max = 25 cm of H2O and I: E ratio 1:2.

Immediately, the ventilator alarm sounded for failure 
to attain tidal volume which was 100 ml only. Manual 
mode was selected for ventilation which confirmed 
tightness of the bag and reduced chest excursions 
with high‑airway pressures. EtCO2 monitor showed 
obtunded tracings. On auscultation, air entry was 
severely reduced bilaterally with no evidence of 
bronchospasm or any foreign sounds.

Patient was then ventilated with an AMBU non 
rebreathing bag. Immediately, chest excursion 
was evident without any resistance in ventilation. 
A conclusion of apparatus malfunction was made, and 
anaesthesia was continued with a fresh anaesthesia 
machine, uneventfully. Later, on examining the 
malfunctioning anaesthesia machine, obstruction to 
ventilation was found to be the HEPA filter at the inlet 
of the soda lime canister of the circle system. After 
removal of the HEPA filter and on re‑checking the 
machine with a test lung, there was no problem in the 
ventilation.

DISCUSSION

Heat and moisture exchangers (HMEs) in combination 
with bacterial and viral filter  (heat and moisture 
exchanger filters  [HMEFs]) are widely used during 
general anaesthesia. The moisture exchange 
component passively humidifies the inspired air, 
and the filter component reduces the risk of viral and 
bacterial cross contamination between patients.[1] 
Typically, filters are positioned at the expiratory port 
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complete airway obstruction during anaesthesia when 
using a filter.[6‑9]

In our case, a new HEPA filter at the inlet of the soda 
lime canister was found to be blocked, probably 
due to moisture, resulting in increased resistance 
and inability to ventilate although manufacturers 
guarantee low resistance till 24 h of use.

CONCLUSION

Filters are additional devices, at extra cost, at a crucial 
position in the breathing circuit, the Y‑piece. They 
may be associated with problems of increased dead 
space, resistance to airflow and have the potential 
for obstruction. Hence, routine use of filters should 
be discontinued. In addition, every anaesthesia set 
up should have a self‑inflating bag readily available 
for use if any problem with the anaesthesia circuit 
occurs.

This report is highlights that the increased resistance 
or inability to ventilate could be due to a blocked 
filter being used in the anaesthesia circuit, despite 
a completely normal pre‑anaesthesia machine check.

Shrividya Chellam, Kajal S Dalal, Pratibha V Toal
Department of Anaesthesia, BARC Hospital, 

Mumbai, Maharashtra, India

Address for correspondence: 
Dr. Shrividya Chellam, 

34, Mount Abu, Anushakti Nagar, Mumbai - 400 094, 
Maharashtra, India. 

E-mail: schellam2005@rediffmail.com

REFERENCES

1.	 Turnbull D, Fisher PC, Mills GH, Morgan‑Hughes NJ. 
Performance of breathing filters under wet conditions: 
A laboratory evaluation. Br J Anaesth 2005;94:675‑82.

2.	 Lawes  EG. Hidden hazards and dangers associated with the 
use of HME/filters in breathing circuits. Their effect on toxic 
metabolite production, pulse oximetry and airway resistance. 
Br J Anaesth 2003;91:249‑64.

3.	 Accessory Catalogue 2011/2012. Available from: http://www.
draeger.net/media/10/01/80/10018034/accessories_catalog_
compl_9066485_en.pdf. [Last accessed on 2014 Jun 30].

4.	 Clinical Foundations: Filtration of Breathing Gases; 2011‑0270. 
Available from: http://www.clinicalfoundations.org/assets/
foundations12.pdf. [Last accessed on 2014 Jun 30].

5.	 Atkinson MC, Girgis Y, Broome IJ. Extent and practicalities 
of filter use in anaesthetic breathing circuits and attitudes 
towards their use: A postal survey of UK hospitals. Anaesthesia 
1999;54:37‑41.

6.	 Barton RM. Detection of expiratory antibacterial filter 
occlusion. Anesth Analg 1993;77:197.

7.	 Caplan RA, Vistica MF, Posner KL, Cheney FW. Adverse 
anesthetic outcomes arising from gas delivery equipment: 
A closed claims analysis. Anesthesiology 1997;87:741‑8.

of the breathing circuit though these devices can 
be interposed between the circuit and the catheter 
mount to provide “patient‑end” filtration and effective 
isolation of the patient from the rest of the circuit.

To administer anaesthesia to our patient, we used the 
Drager Primus anaesthesia workstation with circle 
absorber system. Autoclavable antimicrobial HEPA 
filters  (654ST) were used at both the inlet and the 
outlet of the soda lime canister of the circle system 
as per recommendations of the manufacturer. These 
re‑usable filters can be used for 24  h and may be 
autoclaved to a maximum of 24 times.[3]

Of the two main types of filters, mechanical filters 
physically stop particles while electrostatic filters 
attract and capture charged particles. Mechanical 
filters (e.g. HEPA) consist of a sheet of densely packed 
resin‑bonded, hydrophobic glass fibres which provide 
high resistance to gas flow. To decrease this resistance, 
the sheet is pleated to maintain a large surface area 
in a smaller package.[1,4] Large particles  (>0.3 m) are 
filtered by inertial impaction and interception while 
smaller particles are captured by Brownian diffusion.[2]

These filters may be modified to perform additional 
functions like conservation of heat and moisture 
content of inhaled respiratory and anaesthetic gases and 
thus function as ‘HMEFs’. HMEs contribute to patient 
humidification, only if placed on the Y connector as 
they depend on to and fro air movement.[2]

Atkinson et al. found that bacterial filters, HMEs and 
HMEFs are commonly used interchangeably. When 
HME or HMEFs are used instead of bacterial filters, 
they may lead to condensation in circuits with circle 
absorbers and increase the risk of blockage due to 
ingress and absorption of water. However, this risk can 
be reduced by placing the filter above the level of the 
patient and the breathing system, so that any liquid 
flows away from the filter.[5]

McEwan et al. recommended that the routine use of 
filters be discouraged as efficacy of all bacterial filters 
is not fully established. They should not be used in 
the presence of active humidification, nebulised 
drugs, copious secretions or pulmonary oedema and 
should be visible to detect contamination, obstruction 
or disconnection.[2]

Other authors have reported near‑fatal complications 
that have resulted as a consequence of partial or 
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A giant intracranial hydatid 
cyst in a child: Intraoperative 
anaesthetic concerns

INTRODUCTION

Intracranial hydatid disease has predominance 
(50-75%) in the paediatric age group and is caused 
by the larval stage of Echinococcus granulosus 
or Echinococcus multilocularis.[1] Anaesthetic 
management of a child with huge intracranial 
hydatid cyst of the brain is a case of concern for the 
anaesthesiologist.

CASE REPORT

A 4‑year‑old boy  (weight 20  kg) presented with 
focal seizures in right arm since last 2  months and 
gradually increasing skull swelling on the left side 
since last 6  months. Computed tomography of the 
brain demonstrated a large, spherical, homogeneous 
cystic mass measuring 110 × 96 × 85 mm in the left 
frontoparietal region. The magnetic resonance imaging  
showed a well‑defined lesion, hypo‑intense on 
T1‑weighted images and hyper‑intense on T2‑weighted 
images. There was a mural nodule (daughter cyst) in the 
posterior wall and midline shift of the brain (24 mm) 
towards the right side [Figure 1].

Child was induced with sevoflurane‑oxygen and 
trachea was intubated after inj.atracurium (10  mg). 
Fentanyl (40 µg) was given for intraoperative 
analgesia. Anaesthesia was maintained with propofol 
infusion (4-6  mg/kg/h) along with O2:N2O  (50:50) 
and atracurium. An arterial line was secured, and 
child was monitored for continuous invasive blood 

pressure, heart rate, oxygen saturation, end‑tidal 
CO2  (ETCO2), temperature, airway pressure and 
urine output throughout the intraoperative period. To 
decrease intracranial pressure (ICP) mannitol (1 g/kg) 
and hydrocortisone (5 mg/kg) were administered and 
keeping ETCO2 at 30-35 mm Hg. Apart from emergency 
drugs (epinephrine, atropine and sodium bicarbonate), 
injection pheniramine maleate, dexamethasone and 
salbutamol (inhaler) were kept to treat anaphylactic 
reaction if it presented intraoperatively.

A fronto‑temporo‑parietal craniotomy was done. 
Brain was well relaxed. The cyst was large and soft 
to touch. It was semi‑transparent due to the presence 
of scolices and brood capsules  [Figure  2]. Surgeon 

Figure 2: Giant intracranial hydatid cyst during the intraoperative period

Figure 1: Magnetic resonance image showing mural nodule attached 
to the posterior wall of the cyst
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