1350

1 Sato Y, Kimura M, Fukumi H. Development of a pertussis component vaccine in Japan. Lancet
1984;i:122-6.

2 Robinson A, Irons LI, Ashworth LAE. Pertussis vaccine: present status and future prospects.
Vaccine 1985;3:11-22.

3 Ashworth LAE, Fitzgeorge RB, Irons LI, Morgan CP, Robinson A. Rabbit nasopharyngeal
colonisation by Bordetella pertussis: the effects of immunisation on clearance and on serum and
nasal antibody levels. § Hyg Camb 1982;88:475-86.

4 Medical Research Council. Vaccination against whooping-cough. Relation between protection in
children and results of laboratory tests. Br Med ¥ 1956;ii:454-62.

5 Public Health Laboratory Service. Efficacy of whooping-cough vaccines used in the United
Kingdom before 1968. Final report. Br Med ¥ 1973;1:259-62.

6 Ashworth LAE, Robinson A, Irons LI, Morgan CP, Isaacs D. Antigens in whooping cough
vaccine and antibody levels induced by vaccination of children. Lancer 1983;ii:878-81.

7 Romanus V, Jonsell R, Bergquist S-O, Bottiger M, Sandzelius G. Behov finns av ett vaccin mot
pertussis. Lakartidningen 1984;21:2163-8.

8 Waight PA, Pollock TM, Miller E, Coleman EM. Pyrexia after diphtheria tetanus pertussis and
diphtheria/tetanus vaccines. Arch Dis Child 1983;58:921-3.

9 Pollock TM, Miller E, Mortimer JY, Smith G. Symptoms after primary immunisation with DTP
and with DT vaccine. Lancet 1984;ii:146-9.

10 Miller DL, Ross EM, Alderslade R, Bellman MH, Rawson NSB. Pertussis immunisation and
serious acute neurological illness in children. Br Med 7 1981;282:1595-9.

11 Pollock TM, Morris J. A 7-year survey of disorders attributed to vaccination in North West
Thames region. Lancet 1983;i:753-7.

12 Cody CL, Baraff L], Cherry JD, Marcy SM, Manclarke CR. Nature and rates of adverse reactions
associated with DTP and DT immunisation in infants and children. Pediatrics 1981;68:650-60.

13 Anonymous. Efficacy of pertussis vaccination in England. Report from the PHLS Epidemio-
logical Research Laboratory and 21 area health authorities. Br Med 7 1982;285:357-9.

14 Preston NW. Change in serotype of pertussis infection in Britain. Lancer 1985;i:510.

15 Fine PE, Clarkson JA. The recurrence of whooping cough; possible implications for assessment of
vaccine efficacy. Lancer 1982;i:666-8.

Mouth to mask respiration

In the absence of any equipment for cardiopulmonary
resuscitation, rescuers have to use either mouth to mouth or
mouth to nose expired air respiration. In practice, however,
these methods may well be unacceptable to the operator
should there be any blood, vomit, debris, or signs of infection
in the upper airways. Similarly, fear of AIDS (the acquired
immune deficiency syndrome) may well deter rescuers, even
though there is no evidence of its transmission in saliva.

When basic resuscitation equipment is available (usually
in the form of an oropharyngeal airway and a self inflating
bag-valve-mask) it is generally not easy to use without
extensive training and practice. Inexperienced single opera-
tors using a bag-valve-mask commonly find difficulty in
maintaining both an airtight seal between the mask and the
face and an unobstructed airway with only one hand.'
Nurses, who are generally the first on the scene of a hospital
emergency, tend to find this particularly difficult. Indeed, in
one study of 320 emergency medical technicians more than
half were unable to adequately ventilate a manikin using a
bag-valve-mask.? Mask design also influences performance.?*
Indeed, when using a bag-valve-mask two resuscitators may
well be needed—one to hold the mask on to the face and to
maintain a clear airway (using both hands), and the other to
squeeze the bag.*

Equipment for intubating the trachea is occasionally
available outside the hospital environment, since many
ambulance crews now carry laryngoscopes and cuffed endo-
tracheal tubes. Intubation is not without its hazards, how-
ever, and is certainly not a manoeuvre for the inexperienced.’

With all these difficulties, one current suggestion is that
when a suitable facemask is available then mouth to mask
expired air respiration®® should be the method of first choice
for inexperienced operators.®’

Mouth to mask expired air respiration was described and
investigated over 30 years ago and shown to be highly
effective,' so it is surprising that the technique is so little
known. Few texts on resuscitation even mention it. The main
features of the technique are, firstly, that both hands are free
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to hold the mask on to the face, making it much easier to
achieve an airtight seal; secondly, that the fingers of both
hands may be used to manipulate the lower jaw, forward if
necessary, in order to maintain a clear airway; thirdly, that
the operator’s mouth does not come into direct contact with
the patient; and, fourthly, that the operator is at the head end
of the patient and is therefore well positioned to assess chest
expansion during inflation.

The superiority of mouth to mask expired air respiration
over bag-valve-mask resuscitation in unskilled hands is
related not only to the improved seal between the mask and
the face but also to the large reserve volume of air in the
resuscitator’s lungs. In one study of unskilled rescuers using
a standard resuscitation manikin, the mean tidal volume
generated by mouth to mask expired air respiration was the
same as that with endotracheal intubation (about 1 litre).* A
similar value for mouth to mask expired air respiration was
found by Elling and Politis.? The mean tidal volume for bag-
valve-mask ventilation in both of these studies was well
below the minimum value of 800 ml recommended by the
American Heart Association.

Ideally, masks specifically intended for use in mouth to
mask expired air respiration should have a valved oxygen
inlet*® as well as other characteristics.” In tests using the
Laerdal pocket mask a mean fractional inspired oxygen
concentration of 50% was achieved with expired air respira-
tion at a rate of 12 inflations a minute (tidal volume 1 litre)
using an oxygen flow of 10 litres a minute.® Although oxygen
enrichment is important, however, it does not appear to be as
critical as delivery of an adequate tidal volume."

Mouth to mask expired air respiration is a simple and
effective technique and should be more widely included in
resuscitation teaching programmes, particularly for those
who are likely to have access to facemasks and oropharyngeal
airways—for example, hospital staff, general practitioners,
and accident and emergency personnel. Indeed, a strong case
may be made for including a comprehensive range of both
oropharyngeal airways and suitable facemasks in even very
basic first aid kits. A description of this technique could then
usefully be included in the Resuscitation Council’s handbook
Resuscitation for the Citizen."
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