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disease is not yet clearly known, but surgeons at last have
an operation of real immediate benefit to offer.

1 Favaloro, R. G.,7ournal of Thoracic and Cardiovascular Surgery, 1969, 58,
178.

2 Effler, D. B., Favaloro, R. G., Groves, L. K., and Loop, F. D., Journal of
Thoracic and Cardiovascular Surgery, 1971, 62, 503.

Moran, S. V., Tarazi, R. C., Urzua, J. U., Favaloro, R. G., and Effler,
D. B., Journal of Thoracic and Cardiovascular Surgery, 1973, 65, 335.

1 Rutherford, B. D., et al., British Heart Journal, 1972, 34, 1156.
5 Miller, D. C., et al., Circulation, 1973, 47, 234.
$ Krauss, K. R., Hutter, A. M., jun., de Sanctis, R. W., Circulation, 1972,

45 and 46, Supplement 66.
Leinback, R. C., et al., Circulation, 1972, 45, 845.

8 Flemma, R. J., et al., Annals of Thoracic Surgery, 1972, 14, 232.
9 Vlodaver, Z., and Edwards, J. E., Circulation, 1971, 44, 719.
'0Loop, F. D., Spampinato, N., Cheanvechai, C., and Effler, D. B., Annals

of Thoracic Surgery, 1973, 15, 50.
1 Edwards, W. S., Lewis, C. E., Blakeley, W. R., and Napolitano, L.,

Annals of Thoracic Surgery, 1973, 15, 35.
12 Aldridge, H. E., and Trimble, A. S., Journal of Thoracic and Cardio-

vascular Surgery, 1971, 62, 7.
13 Bousvaros, G., et al., Circulation, 1972, 46, 870.14 Grondin, C. M., Lepage, G., Castonguay, Y. R., Meere, C., and Grondin,

P., Circulation, 1971, 44, 815.
15 de Weese, J. A., and Rob, C. G., Annals of Surgery, 1971, 174, 346.
6 Grondin, C. M., et al., Annals of Thoracic Surgery, 1972, 14, 223.

17 Alderman, E. L., Matlof, H. J., Wexler, L., Shumway, N. E., and
Harrison, D. C., New England J'ournal of Medicine, 1973, 288, 535.

18 Griffiths, L. S. C., et al., New England_Journal of Medicine, 1973, 288, 589.
19 Chalmers, T. C., Annals of Thoracic Surgery, 1972, 14, 323.
20 Ross, R. S., and Gorlin, R., Circulation, 1968, 37, Supplement 3, 67.
21 Moberg, C. H., Webster, J. S., and Sones, F. M., American Journal of

Cardiology, 1972, 29, 282.
22 Frank, C. W., Lecture at 44th Annual Scientific Session of American

Heart Association, 1971.

Happy Landing
The responsibility for air safety in the vicinity of cities and
their airports is shared largely between aircrew and air traffic
controllers. The contribution of the air traffic controller to
a safe let-down sequence, often involving complex proced-
ures, is considerable, and it is becoming more so as the
density of air movements increase. A skilful controller can
reduce dramatically the workload on the pilot, and when ade-
quate control is lacking, particularly in unfavourable weather,
the extra workload on the flight deck crew can compromise
the safety of the operation.

Studies have been carried out on the stress experienced
by air traffic controllers during their periods of duty, and of
special interest is a report on the excretory patterns of con-
trollers at O'Hare Airport, Chicago.' O'Hare is one of the
busiest airport terminals in the world, and at the time of the
study aircraft movements during the early evening reached
nearly 200 an hour, or albout three a minute. During the late
part of the early morning shift (0300-0700 hr.) very high
rates of excretion of catecholamines were observed, and this
pattern persisted during the mid-afternoon when the con-
trollers were asleep. During the early evening, when work
was most demanding in terms of aircraft movements,
high rates of catecholamine excretion were also observed but
were limited to adrenaline and there was little evidence of
high excretion rates persisting after the period of duty was
over.

It would appear that stress is part of the work of air traffic
control, yet it is the demanding nature of the job and its res-
ponsibilities that appeal to the individual. It demands much
from the individual, but it gives satisfaction when well done.
In another study of the attitudes and motivation of air traffic
controllers2 it was found that the major attraction was the
challenge, the fast pace of the operations, and the changing
nature of the work, especially during control activities. There

was the prestige of a job which would be beyond the abili-
ties of many people.
In most countries undertaking to run large airlines

it is well appreciated that controllers must measure up to
certain standards of health, and they are licensed by a medi-
cal authority. The examinations are usually carried out
annually, and the returns can provide information on the
trends in their health. In a recent study3 based on the records
held by the Federal Air Surgeon in Washington the inci-
dence of diseases which could be peculiar to air traffic con-
trollers has been assessed. Over 4,000 male controllers who
had been examined during 1969 or 1970 and who had also
been examined within the preceding two years were included,
but, as the authors point out, it was a study of a group of
men who had been examined on two separate occasions and
was not a follow-up from the initial examination. Control-
lers who had withdrawn since their first medical examina-
tion were not included.
From these examinations it was possilble to study the in-

cidence of hypertension, peptic ulcer, and diabetes. Other
diseases which could be related to stress, such as migraine,
hyperthyrodism, and psychiatric illness, occurred too in-
frequently for an adequate analysis while conditions such as
rheumatoid arthritis and ulcerative colitis were not coded
separately in the medical returns. The study suggested that
air traffic controllers were at special risk of developing hyper-
tension and that this risk was related to the density of air
movements. It also suggested that controllers were at risk of
developing peptic ulcer and at a younger age than usual, but
on diabetes the data were uncertain, though the authors con-
sidered the question worth further examination.
The observations are of such importance that they need to

be confirmed. The findings are of particular significance to
doctors responsible for the medical care of air traffic control-
lers, and perhaps even more to those who can influence the
environment in which they work. The study would seem to
have provided some evidence that certain so-called stress
diseases, which could include coronary heart disease, though
this condition was not amenable to analysis in the study, may
be related to the controllers' work. This has implications for
air safety. Only this year United Kingdom practices have
been modified, and the most important change was to in-
crease the frequency of taking resting electrocardiograms.

But perhaps more attention should be paid to the implica-
tions of this study for preventive medicine. The medical
records of air traffic controllers of other countries need to
be examined with special attention to the medical grounds,
if any, for withdrawal from this occupation as well as the
appearance of early signs and symptoms of stress-related
disease. If such studies also show a high incidence of certain
diseases the work of this group of men, which is so vital to
the safety of aviation, may need to be modified.
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Treatment of Diabetic
Retinopathy
To the diaibetic patient blindness is the most serious com-
plication of his disease. Dia-betic retinopathy is the leading
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cause of blindness in patients under 65 in Great Britain.-
The possilbility of its developing therefore needs thorough
attention in every patient with diabetes, for much can be
done to help him.
One difficulty has been to record the features of the

disease as they develop and to assess the effects of treatment
on an exact basis. Some years ago a group working under
Russell Fraser at the Hammersmith Hospital devised a
numerical basis for grading five features of retinopathy.
These were miicroaneurysms and haemorrhages, hard ex-
udates, venous abnormalities, new vessels, and fibrous re-
tinitis proliferans.2 Standard photographs of four grades of
severity of each of these five features were made, so that
fundus photographs from individual patients could be com-
pared with them and progress checked over a period of time.
The Hammersmith Standards thus provided a numerical
evaluation of the progress and the effects of treatment. Re-
cently E. Taylor and colleagues3 have used this system to
analyse diaibetic retinopathy and have succeeded in giving
a statistical basis to the clincial impression that diabetic re-
tinopathy tends to be symmetrical in the two eyes in regard
to both the type of lesion and the site on the retina. They
qlso show that there are essentially two types of retinopathy.
These are proliferative retinopathy with new vessels, re-
tinitis proliferans, and haemorrhages; and background re-
tinopathy consisting of hard exudates and haemorrhages.
Both groups of retinopathy cause severe visual disability.
Proliferative retinopathy is the more serious in that vitreous
haemorrhage, fibrous contraction, and retinal detachments
may eventually occur, leading to complete loss of sight. But
background retinopathy is more frequent. It is a common
cause of reduced central vision in diabetes, and this loss of
vision is often due to the accompanying macular oedema.
These two forms of retinopathy are not mutually exclusive.

Studies such as those of Mrs. Taylor and colleagues are
specially pertinent now that diabetic retinopathy is be-
coming amenable to treatment. Though a variety of drugs
have been advocated, only four forms of that treatment can
be considered as having any scientific basis.

Firstly, E. M. Kohner and others4 have established that
the onset of diabetic retinopathy is delayed and its severity
mitigated in those patients with excellent control of their
diabetes as opposed to those with poor control. This there-
fore argues that strict diabetic control from the onset of the
disease is desirable.
The second form of treatment that may be considered,

both for neovascularization and for background retinopathy,
is photocoagulation applied either with the xenon arc photo-
coagulator or with the argon laser. These are both expensive
pieces of equipment requiring special skill and facilities for
their use. Photocoagulation for diabetic retinopathy was in-
troduced by G. R. E. Meyer-Schwickerath. He and K.
Schotts reported 13 years' experience in 1968,5 when excel-
lent results were obtained, especially in the treatment of early
retinopathy. However, especially in this group, it is difficult
to prove statistically that treatment has a ibeneficial effect on
the course of the condition, though there is certainly enough
evidence to justify a clinical trial. In fact a trial of the
therapeutic value of photocoagulation in diabetic retinopathy
is under way in Britain under the auspices of the British
Diabetic Association, and recently a multicentre clinical trial
has been started in the United States.

Thirdly, trials have been undertaken in Edinburgh to
evaluate the place of clofibrate in preventing the formation
of exudates in diabetic retinopathy. The results show that the
formation of hard exudate is diminished, though no benefit
to visual acuity was estaiblished.6 Nevertheless, when hard
exudates are present within the retina and are threatening
the macula, this drug would certainly be a reasonable form
of treatment.

Fourthly, the place of pituitary ablation in diabetic re-
tinopathy has been studied in many centres. A well-con-
trolled clinical trial at the Hammersmith Hospital showed
that it certainly has a beneficial effect. Its most important
place is in the rare cases of florid retinopathy-that is, a
high degree of neovascularization of the retina before fibrous
tissue changes have ensued.7 In this group of patients the
prognosis for vision is disastrous and dramatic results can
be obtained from pituitary atblation. But the Hammersmith
workers reported that this operation carried a high risk of
late mortality (6 out of 26 in the treated group compared
with 1 out of 26 in the control group).
The British Diabetic Association's Committee on Blind-

ness stated that in the estimated dialbetic population of
300,000 in this country the prevalence of blindness due to
retinopathy is 1-9% and a diabetic is ten or perhaps twenty
times as likely to go blind as a non-diabetic.8 Certainly the
value of excellent diabetic control suggests that this should
be an established aim throughout the country, and its ful-
filment w9uld necessitate more physicians with a special in-
terest in diabetes. Annual supervision of diabetic patients
by an ophthalmologist, or at least by a well-trained physi-
cian specializing in diaibetes, is certainly essential, though
this will throw a great load on existing medical services. Re-
cently the emphasis in medicine has perhaps shifted from
simply keeping our patients alive to keeping them functional,
and in this regard the work being undertaken on diabetic
retinopathy is of the greatest importance.
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