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WHEN FACED WITH APNOEA or respiratory 
obstruction one must be able to obtain an airway 
and to provide ventilation within minutes if the 
patient is to survive. This can usually be ac- 
complished by removing foreign material or 
blood fi'om the airway and by positioning the 
head and jaw in such a way as to prevent the soft 
tissues from falling together. = Ventilation can be 
assisted, if necessary, by applying intermittent 
positive pressure by mouth or hy mask and self- 
inflating bag. If these manoeuvers do not produce 
totally satisfactory results, the trachea must be 
intubated and the lungs ventilated at once. 

Occasionally one is confronted with a patient 
whose trachea cannot be intubated. This may be 
due to a variety of  airway problems which may be 
the cause of, or totally incidental to, the patient 's 
collapse (Table I). Often the first physician to 
attend the patient may lack the experience, the 
skill, or the proper equipment to overcome these 
obstacles. 

The conventional methods for obtaining an 
airway having failed, the survival of the patient, 
now more than ever, depends on the e f f ec t i ve -  
nes s  of the next steps. Rigid bronchoscopy is an 
excellent means of overcoming upper airway soil 
tissue obstruction. Effective use of this instru- 
ment, however, requires considerable practice. 
The necessary ;mcillary equipment including 
light source and suctioning apparatus is seldom 
available during emergencies. An emergency 
tracheostomy, even in experienced hands, is a 
difficult and dangerous procedure. A large vari- 
ety of  percutaneous tracheostomy devices have 
been described in the literature z'3 which appear to 
function adequately in the hands of  their inven- 
tors. The difficulties and complications faced by 
others in their use a's and their general lack of 
availability all but eliminate consideration of  their 
use in such emergencies. 

Most physicians are oriented towards inserting 
one or more large bore needles pereutaneously as 
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an emergency airway. These are available up to 
14 gauge in most hospitals. Having introduced the 
needle, the physi6ian is often faced with a number  
of  problems he may not have anticipated. First, it 
is impossible to breathe through such a small 
aitauay, a'6 Bougas and Cook ~ in human experi- 
ments concluded that a 13-gauge needle was in- 
adequate for all but the smallest infants. One can 
best appreciate the difficulties encountered by 
occluding the nose and trying to breathe through 
one or even two 14-gauge needles. The second 
problem involves assitance with oxgenation and 
ventilation. A source of  low flow oxygen and 
tubing that would provide a tight connection to 
one or  more needles could provide a continuous 
stream of oxygen that would easily meet basal 
adult requirements (129 to 186 ml of oxygen pet" 
minute), s However,  the lack of  alveolar ventila- 
tion would lead to a relentless rise in Paco~. 9"=~ A 
gas source providing intermittent high pressure 
jets can force sufficient volumes of  gas through 
even an 18-gauge needle to provide adequate 
oxygenation and ventilation, assuming gas can 
escape passively from an unobstructed upper 
airway, tz,t3 But if there is any element of  
obstruction, this can lead to a precipitous rise in 
intrathoracic pressure and thus to lung rupture or 
profound hypotension secondary to decreased 
venous return to the heart.=~ The required oxy- 
gen tanks, ventilators, special tubings and con- 
hectors, even if present in the hospital, are sel- 
dom available and assembled within the critical 
time that would allow intratracheal needles to 
function as adequate emergency airways. 

An emergency airway must then be readily 
available, simply adaptable to provide intermit- 
tent positive pressure ventilation and of  sufficient 
bore to allow spontaneous respiration. 

Recently there has been widespread use of  
collapsible bags for the storage of  intravenous 
solutions and the spike which connects the tubing 
from the intravenous cannula to the collapsible 
bag no longer requires a venting channel and can 
thus be made of  one large bore. As this intraven- 
ous equipment is available or can be quickly 
brought to a patient who has collapsed, I explored 
the suitability of this spike as an emergency per- 
cutaneous tracheostomy device. 
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TABLE I 

SOME CONDITIONS POSING I)IFFICULT1ES WITH INTUBATION 

(1) Related to patient's collapse: 
obstruction of airway by 
direct injury 
foreign body 
turnouts 
inflammation 
bilateral vocal cord paralysis 

(2) Incidental to collapse: 
(a) "buck" teeth, receding mandible, limitation of opening of the mouth 
(b) neck: fixed, fragile or fractured 
(c) congenital conditions such as tissue hyperplasia, dysplasia floppy 

epiglottis, larg~ teeth to larynx distance 

MATERIALS AND METHODS 

The most  sui table  spike comes  from the Fen- 
wal Y-type blood-solut ion recipient  set (Code 
4C2186) (Figure  I). It has a full c i rcumferent ia l  
skir t  and a tapered  point des igned  to prevent  lac- 
era t ion of  the blood bag on inser t ion.  Other  mod- 
els have  a semic i rcu lar  skirt  and a s t ronger ,  
th icker  point. The length of  the spike below the 
skh't var ies  from 25 to 39 mm in different  models .  

Oxygen  flow through number  18 and 16 An- 
giocath ca the te rs ,  a 3ml  d i sposab le  plast ic  
syr inge and a spike (blood set  model)  was  mea- 
sured under  var ious  dr iv ing  p ressures  moni tored  
with a water  manomete r .  F low was  measured  by 
a vo lume d i sp lacement  sp i romete r  recording 
through mechanica l  l inkage on an e lec t r ic  con- 
s tant  speed drum. 

The in vivo data  were  ob ta ined  from untrained 
normal  male  vo lunteers ,  each  of  whom was  
sea ted ,  wear ing  a nose clip and brea th ing  for 
seven  minutes  through a spike held in his mouth,  
comple t ed ly  sealed with his lips. Gas was  inhaled 
fl'om an oxygen-fi l led vo lume  d i sp lacement  
sp i romete r  and exha led  back into the sp i romete r  
through a carbon d ioxide  absorber .  

From tes ts  on adult  cadaver s ,*  the fol lowing 
method of  inser t ion was deve loped .  The  opera to r  
s tands  at the head of  the pat ient .  A rolled towel or  
s imi lar  object  is placed be tween  the pa t i en t ' s  
scapu lae  to ex tend  the head ove r  it. The  
c r i co thyro id  space  is identified and a s tab is made 
through the skin over ly ing  it wi th  a number  II  
sc:dpel blade,  sc i ssors  or  s imi lar  sharp  instru- 
ment  (Figure  2). Then,  s tabi l iz ing the skin and 
t rachea  with one  hand,  the spike is passed 

*Only adult cadavers were tested. Children were 
considered unsuitable for this technique due to the 
small size and softness of their tracheae. 

FIGURE I (a) A variety of spikes in different in- 
travenous solutions sets. Internal diameter in all is 
3 mm and external diameter 5 mm. (b) The spike from 
a "Y"  blood infusion set. Note the complete skirt. The 
length of the spike below the skirt is 31 ram. 

through the skin and then advanced  with a sharp,  
jab- l ike  motion (Figure 3). Often a " 'pop'" is heard 
as the spike enters  the t rachea.  The bevel  o f  most  
syr inges  happens  to fit the  tubing end of  the spike.  
One can therefore  easi ly  ascer ta in  proper  posi- 
t ioning by the abi l i ty  to inject o r  asp i ra te  air  
(Figure 4). 

One can now eas i ly  exploi t  a number  of fortui-  
tous c i r cums tances  to ass is t  vent i la t ion .  Re- 
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FIt~UFtE 5 By removing the mask and occluding the 
opening of the "elbow" with the skirt of the spike, 

FICURE 2 With the head extended to stabilize the 
trachea a cut is made through the skin on" through the 

enicothyroid membrane as well. 

FIGURE 3 One hand stabilizes the n'achea while t h e  
other applies pressure on the spike along its long axis 
taking care not to bend over the point. 

FIGURE 4 The bevel o f  most standard syringes fits 
into the proximal end of the spike, The ability to inject 
or aspirate air assures proper positioning. 

pressure from the b~=g is directly transmitted to the 
trachea. 

FIGURE 6 The protective tubing fits onto the proxi- 
mal spike. One can either blow here by mouth or attach 
on a 5.0 tracheal tube connecton" and through this effect 
ventilation by a self-inflating bag or ventilator. 

moving  the mask  from a self-inflating bag allows 
the open end of  the " e l b o w "  to be occluded by 
the widened " s k i r t "  o f  the  spike (Figure 5). This  
will allow the posit ive pressure  to be t ransmit ted 
directly to the t rachea.  Alternat ively one  can  take 
the protect ive tubing from the tip o f  the spike, and 
wedge it onto the end o f  the  tubing (Figure 6) to 
allow application o f  posi t ive pressure  by mouth .  
This  tubing is also of  sufficient bore to receive a 5 
o r5 .5  ram tracheal  tube connector .  The  spike can 
thus  be connec ted  to a self-inflating bag or even to 
a ventilator.  

RESULTS 

The  pressure  flow s tudies  (Figure 7) show the 
marked advantage  o f  this device over  a number  
14 in t ravenous  catheter ,  or  even  a 3 ml syringe 
proposed  by St inson 15 as a connec to r  for a needle 
to a ventilator.  

In Figure 8, minute  ventilation is plotted 
against  body  weight  for the male volunteers  
breathing through the spike held in their  mouths .  
The  dotted lines were derived from the Radford 
nomogram *~ which predicts  the  minute  ventila- 
tion for normal  males  mainta ining a Paco2 of  
5.32 kPa (40 tort)  at respiratory rates  be tween  12 
and 18 per minute.  None  o f  the vo lunteers  re- 
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FIGURE 7 Pressure-flow studies comparing in- 
travenous cannulae (squares); 3 ml syringe (open- 
circles) and a spike from a blood set (closed circles). 
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FIGURE 8 Minute ventilation plotted vs body weight 
in seven untrained male volunteers. Dotted lines repre- 
sent predicted 'V for Pace= 5.32 kPa (40 terr) at rates 
between 12 and l 8 per minute. 

ported more than mild subject ive distress .  The  
data  also show that over  the durat ion o f  the ex-  
per iment ,  they  were able to maintain Paco~ very  
c lose  to normal.  

D I S C  U S S I O N  

The cr icothyroid space is the site o f  choice  for 
an emergency  t r acheos tomy.  It is easi ly palpated 
with minimal instruction or  knowledge in 
ana tomy ,  as a hollow be tween  the thyroid cartil- 
age and the prominent  cartilage immediate ly  
caudad  to it, the cricoid. The  size of  the space in 
adults  averages  0.9 cm x 3.0 cm.  t7 With the head 

extended, the tissues overlying this space are 
quite thin, even in moderately obese patients. 
Beneath  the skin, there are only cervical fascia.  
the middle cricothyroid l igament,  and internal 
submucosa  and mucosa  to penetrate.  No major  
vessels  or  nerves  t raverse this space.  If the fascial 
planes have  not been entered first by the scalpel 
blade,  the spike point can penetra te  these  t issues .  
The cricoid cartilage is a comple te  ring and thus 
in adults,  it allows application of  considerable  
force to penetrate  the t i ssues  without caus ing 
collapse o f  the trachea.  The  poster ior  extens ion 
also protects  against  accidental  posterior  perfo- 
ration. In approaches  eaudad  to the  cricoid one 
mus t  bear  in mind underlying glandular  struc- 
tures  and appreciate the posterior  angulation of  
the t rachea in this region. 

Several other  points o f  note were appreciated 
during the  tests  on cadavers:  

(1) None  of  the spikes will penet ra te  the skin 
even  with maximal  force. However ,  pinching up 
the skin and making a small cut  with a nu r se ' s  
sc issors  allowed insertion through the rest of  the 
t issues .  

(2) The  spike model from the blood sets  has a 
thinned curved point which bends  easily if pres- 
sure  is not mainta ined strictly along the long axis 
of  the spike. The point on the o ther  models  was 
sufficiently tough to withstand pressure  in a 
t ransverse  direction as well as twisting motion on 
human  t issues.  

(3) My colleagues who have  practiced this on 
cadavers  are surpr ised at the considerable  force 
required to penetrate  the fascial planes if not 
pre-incised with a scalpel blade or scissors .  If  the 
poinl is not well wedged into the  t issue before the 
force is applied, the spike may  slip down ei ther  
side of  the t rachea and cause  damage  to soft 
t issues .  

(4) Blood administrat ion spikes from the Ab- 
bott blood Y-Type  Set 66 #8966.  and Cut ter  
899-84) (Figure 9) can  be used as emergency  
t racheos tomy tubes.  Except  with the use  o f  the 
3 ml syringe described by St inson I~ they are more  
difficult to adapt  to positive pressure  ventilation 
as their spikes are short (24 and 26 mm respec-  
tively) and the spike protectors  a re  in cap form. 
Cut ter  model 8190-80 has  a dull, weak point and it 
is likely unsui table  for these  purposes . ' "  

S U M M A R Y  

In a patient whose  airway is in jeopardy after 
unsuccess fu l  a t tempts  at conserva t ive  measures  
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11 se glisse bien entre  deux car tes  de c,'~dit. La 
tb rme de I ' embou t  est  compat ib le  a v e c l a  ventila- 
tion posit ive intermit tente soit par  la bouche  soit 
par  un appareil  s tandard et si I '~tat du patient le 
permet ,  il est  de calibre suf'fisant pou r  permet t re  
la respirat ion spont3n6e.  

A C K N O W L E D G E M E N T S  

FIGURE 9 Blood administration sets from Abbott 
(left), and Cutter (center and right). These manufactur- 
ers produce double lumen spikes for glass solution 
containers. Some of their blood administration sets 
contain single lumen tubes. See text for discussion. 

to clear it and after failed a t t empts  at intubat ion,  
the in t ravenous  tubing connec to r  spike may be 
cons idered  as an emergency  pe rcu taneous  
t r acheos tomy  device. It is readily available 
whe reve r  physic ians  have in t ravenous  solut ions  
at hand. It is inserted through the cr icothyroid 
space with the help of  a scalpel blade or  o the r  
sharp  ins t rument  such as a pair o f  sc issors .  A 
severed spike can be as easily ca,'ried in a pocket ,  
purse  or  medical bag as can an in t ravenous  can- 
nula. A number  11 scalpel blade fits neatly be- 
tween two credit cards.  The shape of  the spike 
makes  it for tui tously adaptable  to intermit tent  
posit ive p re s su , e  ventilation by mouth  or  stan- 
dard resusci ta t ion equipment .  I f  the patient is 
o the rwise  well enough,  it is o f  sufficient bore to 
allow spon taneous  respirat ion.  I have been fortu- 
nate not to have had the oppor tun i ty  to use this 
device in an emergency  situation as of  the time of  
the submiss ion  of  this paper .  

RESUME 

Lor sque  dans r o b s t r u c t i o n  des voles aer iennes  
sup6r ieures  les mesures  usuel les  de d6blocage et 
les tentat ives d ' in tubat ion s ' av~rent  influc- 
tueuses ,  Fembout  perforant  d ' une  tubulure  
d 'adminis t ra t ion  de solut ions in t rave ineuses  peut 
~tl'e utilis6 c o m m e  canule  de t rach~ostomie  
d 'u rgence .  Cet embou t  disponible par tout  off on 
adminis t re  des solutds est ins6r6 h t ravers  la 
membrane  cr icothyrodienne apl'bS incision avec 
une lame de bistouri ou tout ins t rument  t ranchant  
c o m m e  une paire de c iseaux par  exemple .  
L ' e m b o u t ,  une fois s6par6 de la tubulure  se 
t ranspor te  facilement dans  les poches ,  la bourse  
ou  la t rousse  m6dicale. Une lame de bistouri  No.  
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