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parts, which at best do no good, and the present objective is to
produce a vaccine containing only the two surface antigens,
the haemagglutinin and the neuraminidase, which are import-
ant in protection. Such virus peptides may not be stable or
very antigenic, and a vaccine made in this way is still only a
hope, though probably all the techniques needed to develop it
are now available.
Many people will not take influenza vaccine because it

requires an injection, and this is a point in favour of the intra-
nasal vaccines now on the market. They consist of the same
components as a saline vaccine but freeze-dried and put up in
an aerosol container. The idea is an old one, brought forward
again recently, that the antigen deposited in the area attacked
by the infection gives rise to a local immunity. In the case of
influenza it is clear that there are local antibodies to influenza
viruses and that these contribute to protection, though prob-
ably less than circulating antibody.4 However, on the whole
we get less antibody response, both local and circulatory, from
antigen given locally than from the same amount given by
injection, and the evidence5 that this form of vaccination is
protective when used in the field is not as good as that for
injected vaccine.

It would be valuable if an adjuvant were available which
would improve the immunity given by the vaccine and increase
its duration. Mineral oil emulsion seemed to be such a material,
but though it was trouble-free at first it fell into disfavour
owing to unpleasant local reactions. A similar emulsion made
with peanut oil was developed in the U.S.A. It causes less
local reaction in animals, and after observation on thousands
of people has caused no local reactions.6 It probably is a less
good adjuvant than mineral oil, as judged by its effect in
increasing titres of antibody, but it certainly seems to be
better than saline. It may soon be available in Great Britain.
At the moment there are no field evaluations of how effective
it will be in the face of natural infection, but it is likely to be
at least as good as saline vaccine. It remains to be seen whether
extensive use, including administration under conditions other
than those of a research programme, will prove it to be free of
unacceptable local effects.

Steady progress is being made in the development of living
vaccines. These may be easy to give by the nasal route, accept-
able, economical, and also protect well. But they are not yet
available for use in Britain.

It would be much easier to decide how to use vaccines if we
had a good long-range forecasting system for the future anti-
genic epidemic behaviour of the virus. Attempts to anticipate
the behaviour of the virus by exposing it to antibody in the
laboratory were partly successful with the haemagglutinin7, but
unsuccessful with neuraminidase, and there is little hope for
the future there. In the U.S. army8 and in schools which have
adopted a regular programme of influenza vaccination the
impact of epidemic influenza has certainly been reduced. The
results of an extensive study in students by the Public Health
Laboratory Service may give us a firmer idea of what we can
expect of standard saline vaccitle and how to use it.
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Seat Belt Injuries to the
Colon
It is generally agreed that the introduction of seat belts into
cars has saved lives and reduced the incidence and severity of
injuries to the occupants. The reduction has been estimated in
an American study to be by 35%1 and in a British investiga-
tion by 51 %.2 Another estimate puts the saving of lives in this
country as a potential 1,000 a year, with a reduction of serious
injuries by 14,000 if the wearing of seat belts was made com-
pulsory as is already the practice in France, Australia, New
Zealand, and Czechoslovakia.3
Yet in the past ten years increasing numbers of examples of

injuries due to the wearing of seat belts have been reported,
and the term "seat belt syndrome" was introduced to describe
them.' Of 3,325 car occupants wearing seat belts and involved
in accidents that were studied 30% sustained some damage,
but only 26 (0.75%) had severe injuries. These injuries ap-
peared to be secondary to the restraint provided by the seat
belt, as the victim of the accident is rapidly decelerated while
inertia forces him forward against the straps holding him to the
car frame.
Many accidents appear to be due to faulty wearing of seat

belts. A recent study by Drive,3 the magazine of the Auto-
mobile Association, found that 19 out of 20 motorists wear
their seat belt in a faulty and potentially dangerous manner,
that instructions issued with seat belts are often vague, that
rear seat belts are rarely fitted or requested, that inertia-reel
automatic seat belts, which are becoming more and more
popular, may not give as much protection as static belts, and
that in some cases it is impossible to adjust the belt correctly.
Where a combined lap-strap and diagnonal belt is used the
buckle or the point where the lap and diagonal belts intersect
must be at the side of the hip and not the front, the lap section
must always lie on or below both iliac crests and not be allowed
to creep up over the abdomen, the belt must be worn as
tightly as comfort allows, and it must not be allowed to be
either twisted or snagged on the seat. This review concludes
that unnecessary injuries from seat belts result from people
not being told how to wear them properly or because the belts
are not well enough designed in the first place.
The "seat belt syndrome" in general comprises three

distinct groups4: abdominal injury, injury to the spinal column
or pelvic girdle, and thoracic injury. The lap-strap belt is
associated with soft-tissue injuries of the abdominal wall.
Intra-abdominal trauma predominantly involves the hollow
viscera and the mesenteries and is associated with injuries to
the lower spinal column and pelvic girdle. Diagonal belts
may produce soft-tissue injuries to the chest wall, fractures of
the thoracic cage and upper vertebral column, and intra-
abdominal injuries, particularly to the solid viscera in the upper
abdomen. The combined lap-strap and diagonal system,
which is now common in Btitain, is associated with injuries to
the trunk, the abdominal viscera, the cervical and upper tho-
racic spine, and fractures of the thoracic cage. The small
intestine and its mesentery are the commonest abdominal
viscera to be injured, but there are reports of trauma to the
bladder, kidneys, common bile duct, stomach, duodenum,
pancreas, spleen, the gravid uterus, and the colon.

Isolated seat belt injuries of the colon are occasionally seen.
J. B. Towne and J. D. Coe5 described four cases. They con-
sidered the injury was likely to be the result of shearing of the
bowel between the vertebral bodies on the one hand and the
anterior abdominal wall with the seat belt on the other. The risk
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of this lesion is accentuated if the patient slides down and
forward under the seat belt so that the full force of the belt is
transmitted to the abdominal wall and the subjacent viscera
because the belt is no longer anchored by the pelvis. This
process, which they term "submarining," is more likely to
occur if the patient is sitting in a soft seat or if the belt is app-
lied loosely. J. Sube and his colleagues6 record a deceleration
type of accident in which the mesocolon and outer layers of the
sigmoid colon were torn away, only an intact mucosal tube
being left. They conclude that the mechanism in such a case is
that the inertia of the fluid-filled bowel is suddenly halted by
the limits of its mesocolon.

Recently J. Shennan7 has recorded two patients with iso-
lated injury to the left colon produced by the lap strap of the
seat belt. Both wore seat belts comprising lap strap and
diagonal belt, both were the drivers, and both were involved
in head-on collisions. These patients were able to walk away
from the accident, apparently without serious harm. The first,
who sustained ischaemic damage to the descending colon with
a segment of gangrene, developed pain after 12 hours and had
exteriorization of the damaged segment of colon performed at
operation nearly 24 hours after injury. The second patient
developed severe pain three hours after the accident and at
laparotomy was found to have an almost completely severed
descending colon. Again exteriorization was performed. Shen-
nan points out that most reports ofthe "seat belt syndrome" in
which either the large or small intestine is injured have stressed
that delay before the patient presents himself is common.
There is no doubt that delayed rupture of the bowel after
traumatic ischaemia does occur. Though the rupture usually
appears before the fourth day, it may be delayed for longer
periods.
As car seat belts come into more general use the possibility

of visceral injury should be borne in mind. In particular, care-
ful and continued observation, if necessary for several days, is
needed to exclude ischaemic damage and delayed rupture of
the intestine.
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Radiation Protection in
Dentistry
Protection against radiation in the interests of patients,
hospital staff, industrial workers, and the general public is a
substantial activity, employing a few thousand full-time staff
and many more part-time in Britain. Though the standard of
safety is generally high, mistakes still occur and most of them
are avoidable. In the belief that something useful can be
learned from other people's accidents, the National Radio-
logical Protection Board and the Department of Employment
have begun the regular publication' of information about
radiation incidents which, though not causing severe injury,
offer lessons that should be widely heeded.
An experienced service engineer received a radiation burn

while adjusting x-ray crystallographic equipment in a technical
college. Though the apparatus embodied precautions pre-
venting the escape of radiation in normal use, the protective

devices had been put out of action to allow realignment of the
x-ray tube. The burn did not develop for some weeks. A
radiotherapist estimated the radiation dose at 1,500-2,000
rads, which could have been incurred in less than 20 seconds.

In another incident a dentist took a radiograph and then left
the surgery. Some 15 minutes later an assistant discovered that
the x-ray set was hot and disconnected it. The tube had been
delivering x-rays during this time because of a short-circuit
caused by a loose nut and washer inside the timer. The staff
were not carrying film badges (few dentists do), but their radia-
tion doses were probably not dangerous. The patient, had he
remained sitting in the chair, would have received a severe
exposure.
The National Radiological Protection Board have had little

response to the offer of radiation surveys and checks of radio-
logical procedures in dentistry, partly because of the financial
penalty to dentists in loss of earnings during the survey. In a
new technique the exposure to the x-ray beam of a specially
prepared packet containing film and absorbing filters gives
enough information for a preliminary assessment ofthe hazard
without disruption of the dentist's work. The limited informa-
tion available to the board suggests that conditions are often
unsatisfactory and that more attention should be given to the
protection of dentists, surgery assistants, and patients from
radiation hazards.

National Radiological Protection Board, Radiological Protection Bulletin,
No. 5, October 1973. Harwell.

Child Development Study
Probably no other normal children have been the subject of
so much research as those born in March 1958 who formed
the 17,000 subjects of the National Child Development Study.
The plan was for every child born in Britain in a single week
to be examined at birth and as much relevant data as possible
recorded about his parents, mother's pregnancy, and birth.
The children have been followed from birth and their progress
-physical, psychological, and educational-assessed in two
detailed re-examinations at the ages of 7 and 11. At the age of
7 over 90% of the children were traced and examined; and at
11 it was still possible to trace 89%. This year the children
reach the age of 15 and they are being examined once more.
Much information, some of it unique, has already come

from this project'-3 and it would be most unfortunate if there
was any marked fall-off in the response rate at the current
examination. However, 15-year-olds are by nature rebellious,
and some ofthose in the cohort being examined are being asked
to go to some personal inconvenience to attend for testing.
Professor Neville Butler, one of the directors of the study, and
his colleagues are asking for help from family doctors and
medical officers of health in encouraging these teenagers to
co-operate (see letter p. 100). Longitudinal studies of this kind
are rare-few research workers are willing to embark on a
project lasting nearly 20 years-but the information that they
yield may be invaluable. The quality and interest of the work
so far published from the study are such that anyone asked
about it need have no doubts about giving it unequivocal
approval.
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