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Summary: Airway resistance depends upon the diameter of endotracheal tube (E-T.T)
Actually resistance to flow through a tube increases up to sixteen times if diameter 1S reduce
pisposable E.T.T which are currently used in anaesthesia practice are made up of P.V-C
proximal end of endotracheal tube and proximal end of connector is attached with breathing circui
Jiameter of connector should be equal to internal diameter of endotracheal tube. In the mark
manufacturers and of different sizes are available for all age groups. In developing countries like P
idministration usually purchases the endotracheal tubes and other equipments which are relatively cheaper

piratory orgz%ns.
d to half of the original size-
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with a connecter which is ﬁttcd )
t. Usually the interna

et. tubes of differf:nt
' Pakistan. hospital
because of lack
narrow internal

and other res

f funds. Here we present a case where there was a manufacturing defect in E.T.T connector with a very v
nclude that the

Jiameter that was causing severe respiratory obstruction in a child undergoing laparotomy. We €0
.naesthetists must keep in their mind the possibility of E-T.T connector manufacturing defect if they face
mncreased aIrway resistance in an intubated patient after excluding other possibilities of high airway resistance.

Case report
In paediatric Operation Theatre Nishtar Hospital Multan a

child was brought for laparotomy. On preoperative
anaesthetic assessment he had no history of respiratory
tract infection, cough or fever. On examination there was
no signs of dyspnea or any other respiratory problem.
patient was neither anaemic nor had any other cardiac
problem. On chest auscultation, he had normal breath
sounds without any evidence of crepitations or ronchi.
Induction of anaesthesia was done with LV thiopental
sodium 6mg / kg and injection rocuronium 0.9mg / kg was
used for muscle relaxation. Then patient was ventilated
manually with a mixture of O,, N>O and isoflurane through
paediatric face mask. After full muscle relaxation an
uncuffed endotracheal tube (I.D. 4mm) was passed under
direct vision and fixed. Child was started. manual
ventilation with the same mixture of gases to maintain
anaesthesia. But it was noticed that there was an extreme
increase in resistance and child was almost unable to be
ventilated. Breath sounds were very weak when checked
bilaterally. Chest expansion was also negligible. E.-T.T was
Chg_ed for correct position or any kinking. [t was
perfectly placed and there were no kinking or secretions.
NO and isoflurane were stopped and gas mixture
converted to 100% oxygen. But tie situation remained
unchanged. Anaesthetic circuit was also checked for any
kinking or blockage that was absolutely fine. In the mean
time SpO, started falling down. Then E.T.T was removed
and child was ventilated manually through bag and mask
with 100% oxygen. Resistance was immediately relieved
and SpO, improved. Then another E.T.T of same size and
Manufacturer was placed. Now there was no resistance and
chest expansion was quite normal. Surgery started and the
Whole procedure was uneventful and child recovercd
smeothly after the completion of procedure. The removed

problem of
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ETT was then examined for any deformity;
astonishing that the connector attached with the E.T.T had
a very narrow internal diameter of about 1mm as corr_lpared
to the internal diameter of the tube with which it was
attached. This was the actual cause of acute increase in
resistance during ventilation. .
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Discussion’ ;
Different types of E.T.T are being used in clinical practice
now a days like cuffed, uncuffed; red rubber tubes,
flexometallic ‘tubes etc. E.T.T has become an important
componént during general anaesthesia since with the use
of neuromuscular blocking agents'. Avicenna performed
first' orotracheal intubation in a patient. suffering from
dyspnea. In 1870’s trendelendburg performed first
endotracheal anaesthesia in man. Regular practice of
orotracheal intubation to secure the airway was first started
by Kuhn in 1900%, ‘-ans kuhn has a great ééntri;"::;tion
about the use of different- types of E.T, di1 ant
techniques t intubate the trach¢a and he also had the sha.
inf the dle,u‘.lolpment of anaesthesia machine, bu
unfortunately his worli ined wi o
about 50 t;eg.rs later““?‘g.l(r‘r%:a\i?:ssl WIdgszf,;d ;:Eeptam‘a
used which have been now repla ydri) pvér B ?S X
are disposable, so eliminating th o m- o w.h_
Old metallic ’cm‘mectr"s have srlSk of cross infegfilly

Y een replaced by plasii
connectors, E.T.T are numbered accordins to 1.D.
Tube size is particularly important ; ° oo T
because they have narrow airw; g Paodiattic. pay
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0.5mm -1.D. smaller then that estin‘aled lalrilﬂgOSPasm’

can be increased due 10 U .ion of tube

asm, or it may be a nwnlfesa - _'bronchial

blockage due to kinking. secretio’™  cance may
¢ Qccasionally increased airwdy '

intubation”. U .
be due to defective E.T.T or its connector -

pressure
bronchosp

v n which
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Hagen poiscuille equation determines the fact©

flow through a tube depends. It stateg that
) Q= .rlApr4
’ 8yl
Where Q= Flow through the tube
p= Pressure across the tube
r= Radius of the tube
]= Length of the tube
7= Viscosity of fluid .
According to this law resistance t0 flow increases
sixteen, times if diameter of the tube is decreased to half of
the original size. The following figure shows the resflstance
to gas flow through tracheal tubes of different internal

diameter'' (Fig-1).
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fig 2: Distal (A) and proximal (B) end of defective
connector (ID 4mm)

Fig. 3: Distal ¢nd o' normal E.T.T connector (I.D 4mm).
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