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Proceedings of the British Thoracic Association
and the Thoracic Society
The Spring Meeting of the British Thoracic Association and the Thoracic Society was held on
29-30 January 1981 at the Royal Free Hospital, London.

Hong Kong Chest Service/British Medical Research
Council controlled trial of four three-times-weekly
regimens and a daily regimen all given for six months
for pulmonary tuberculosis
S L CHAN The policy of the tuberculosis treatment
services in Hong Kong is to give every dose of chemo-
therapy for pulmonary tuberculosis under the direct
supervision of the staff on a predominantly outpatient
basis. There is therefore much interest in fully inter-
mittent short-course regimens requiring, as they do,
fewer attendances at treatment centres than daily
supervised regimens. In a previous study of smear-
positive pulmonary tuberculosis in Hong Kong, a
fully intermittent six-month regimen of streptomycin,
isoniazid, rifampicin, and pyrazinamide three times a
week for four months, followed by streptomycin, iso-
niazid, and pyrazinamide twice a week, had a bacteri-
ological relapse rate of 6% in patients with fully drug-
sensitive strains of tubercle bacilli pretreatment and a
higher rate in patients with drug-resistant strains. In
planning the present smear-positive study, it was
argued that maintaining the frequency of drug ad-
ministration at three times a week and continuing
rifampicin administration for the whole six months
would substantially strengthen the regimen. Also, in
order to study the relative importance of pyrazina-
mide, streptomycin, and ethambutol, four three-times-
weekly regimens are being compared. All contain
isoniazid (H), and rifampicin (R), supplemented by
all three or only two of the drugs pyrazinamide (Z),
streptomycin (S), and ethambutol (E), the regimens
being HRSZE, HRSZ, HRSE, and HRZE. A daily
regimen of the four orally administered drugs (HRZE)
is also being studied. A total of 1207 patients were
admitted to the study. The latest results will be
presented.

Ambiguities and inaccuracies in the notification
system for tuberculosis in England and Wales
K M CITRON, J DARBYSHIRE, P D 0 DAVIES, WALLACE
FOX, A J NUNN The notification of tuberculosis has
several purposes including alerting the health services
and local authorities to trace, examine, and follow-up
contacts. Although primarily a local control measure
it also enables national statistics to be compiled by
the Office of Population Censuses and Surveys so that

trends in tuberculosis can be monitored. During the
Medical Research Council six-month survey (1978-79)
of all the tuberculosis notifications in England and
Wales a number of ambiguities and inaccuracies in
the notification system emerged. The main problems
concern duplicate notifications, chemoprophylaxis,
changes in diagnosis, notifications after death, pre-
viously treated patients, and the definition of respir-
atory disease. The more interesting and important
issues will be discussed.

New method for estimating specific airway
conductance using forced airflow oscillation
J R LEHANE, C JORDAN, P J REES, P J CHOWIENCZYK,
J G JONES We have developed a method to derive
specific airway conductance suitable for use in mech-
anically ventilated patients. The forced airflow oscil-
lation method was used to measure respiratory
resistance (Rrs) continuously during slow deflation of
the lungs, and Rrs was plotted against lung volume
(VL). Analysis of plots obtained in 20 anaesthetised
patients and in 22 conscious volunteers confirmed the
hyperbolic relationship between Rrs and VL and yielded
asymptotic values for Rrs that were not zero. Plots of
conductance (G) against VL were consequently cur-
vilinear and in order to produce linear G-VL plots it
was necessary to subtract the asymptotic resistance
from Rrs before calculating G. The asymptote was
derived using a micro-computer aided hyperbolic
curve-fitting analysis. Subtraction of the asymptote
removed components of Rrs which were independent
of VL. The slope of the resulting linear G-VL plot
provided an estimate of the specific conductance of
the lower airways (sGlaw). This method was assessed
by comparison with the standard plethysmographic
method for specific conductance (sGaw) in a study
on six volunteers who were given 0-6 mg histamine by
aerosol followed by 0 4 mg rimiterol. Mean control
sGaw obtained using an automated plethysmograph
was 1-86 s-' kPa-'. The mean control value for sGlaw
of 9-91 s-' kPa-1 obtained by the forced oscillation
method was close to the value of 10-6 s-' kPa-1 ob-
tained by direct measurement by Blide et al.' Both
methods revealed significant decreases in specific con-
ductance after histamine (p<0-02, paired t test) with
recovery to baseline values after rimiterol. The method
has therefore been shown to be sensitive to changes
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in bronchomotor tone and may prove useful in the
assessment of the effects of therapy in conscious or
mechanically ventilated patients.
REFERENCE
I Blide RW, Kerr HD, Spicer WS. Measurement of upper and lower
airway resistance and conductance in man. J Appl Physiol 1964; 19:
1059-69.

Cryptogenic obliterative bronchiolitis in adults
C W G TURTON, G WILLIAMS, M GREEN The diagnosis
of obliterative bronchiolitis is rarely made in adults
and then usually after exposure to noxious gases.
Geddes et al described patients with rheumatoid
arthritis and rapidly progressive small airways oblitera-
tion leading to death.' To see if there might be a
chronic form we examined the features of 590
patients referred for assessment of chronic airflow
obstruction. We excluded all smokers and those with
evidence of asthma, bronchitis, emphysema, or bron-
chiectasis. There remained eight women and one man,
aged 27-67 years, whose main symptoms were dysp-
noea and non-productive cough, for two to 13 years.
Three had respiratory infections immediately before
their symptoms, but none was exposed to fumes or
smoke. Five had rheumatoid disease for two to 11
years. Lung function tests showed severe obstruction
with gas trapping but no hyperinflation. For the group
FEV1 was 34% and FVC was 62% predicted. Total
lung capacity was 102% predicted, measured plethy-
smographically, but lower by helium dilution, mean
63%. Although TLCO was reduced (mean 64% pre-
dicted), the Kco was normal indicating that gas trans-
fer in ventilated parts of the lung was not impaired.
Plain chest radiographs showed no specific changes.
In three patients the peripheral vascular markings
were somewhat attenuated, and in two there were
localised fine linear infiltrates. Bronchograms were
performed in three patients and each showed extensive
obstruction of peripheral airways with loss of branch-
ing and minimal alveolar filling. The features of these
patients are consistent with obliterative bronchiolitis
and the clinical, lung function, and bronchographic
abnormalities suggest that this is distinct from other
causes of chronic airflow obstruction. It appears that
dbliterative bronchiolitis is not always associated with
rheumatoid arthritis and may occur in a chronic form
with a prognosis of years. The aetiology is as yet un-
known although virus infections may play a part.
REFERENCE
I Geddes DM, Corrin B, Brewerton DA, Davies RJ, Turner-Warwick
M. Progressive airway obliteration in adults and its association with
rheumatoid disease. JMed 1977; 46: 427-44.

Evaluation of respiratory inductance plethysmography
(Respitrace) in normal subjects
S J CONNELLAN, M K GOLDMAN, H C MIDDLETON, N B PRIDE,
M V Z TABONA, P W ZIMMERMAN Established methods
of assessing ventilation from movements of the chest
wall have measured only rib cage expansion. However,
the relative contributions of rib cage and abdominal

expansion may differ between individuals and with
posture. We have assessed a new system of separate
rib cage and abdominal belts that uses the principle
of respiratory inductance plethysmography (RIP,
Respitrace). The device is calibrated by comparing
RIP values for two patterns of breathing (with differ-
ent relative contributions of rib cage and abdomen)
against simultaneous values from a spirometer. The
suggested method of obtaining the different patterns
of breathing is by changing from the standing to
supine postures. After calibration in this way the
device was used to study tidal breathing in four nor-
mal subjects in three postures (standing, supine, and
semi-recumbent). For a tidal volume of 0 5 1 the mean
error of the RIP estimate of tidal volume was +71 ml
or ±+14%; for a tidal volume of 10 1 the mean
error was + 104 ml or +10%. Most of this error was
associated with postural changes. Using a calibration
techniquie that does not involve a change in posture
(isovolume manoeuvre) an excellent correlation be-
tween RIP and spirometric estimates of tidal volume,
was obtained (r>0-93; n>20), but the precise relation
between RIP and spirometer was always altered to
some extent by changes in posture. Evidence was ob-
tained suggesting that this was the result of anatomical
factors, rather than movements of the belts. We con-
clude that RIP can be used to monitor accurately
ventilation in a given posture, but measurements can
be significantly altered by changes in posture. This
potential source of error should be reduced by re-
peating calibrations at appropriate intervals.

Community survey of the drug treatment of asthma
and wheezing in children
H R ANDERSON, P BAILEY, J PALMER, S WEST In the
London Borough of Croydon a postal survey to the
parents of 4447 children in one school cohort (aged
about 8 years) identified 495 children with a history
of wheezing over the previous 12 months (11 %). A
sample of 284 of these families was interviewed at
home to investigate the drug treatment of wheezing
and its relation to severity, socioeconomic, family,
and health service factors. Over the previous three
months, 26% of children had taken drugs with anti-
asthmatic action (21 % bronchodilators, 16% disodium
cromoglycate, 2 % inhaled steroids). A further 11 %
had taken only drugs which do not have an anti-
asthmatic action. Use of drugs was positively associ-
ated with severity; nevertheless, over one-third of
severely affected children were receiving no anti-
asthmatic treatment. Use of drugs was associated also
with socioeconomic and family factors. It was ob-
served that although the severity of illness was not
class-related, children of manual workers were less
likely to be using symptomatic and preventive treat-
ments. Children of mothers reporting treatment for
"nerves" or depression were less likely to be having
treatment for asthma despite the fact that they were
more severely affected. Some mothers did not appear
to be using preventive drugs correctly and this was
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supported by data from a symptom diary. Of 127
children with exercise-induced asthma, only 24 had
ever taken drugs before exercise. We conclude that
serious deficiencies in management of asthma and
wheezing exist, despite the ready availability of
medical services and effective drugs.

Speed of onset of acute severe asthma
A G ARNOLD, E ZAPATA, D J LANE In some asthmatic
patients severe attacks develop over several days or
weeks, while in others the attack develops extremely
rapidly. There is little agreement on the relative fre-
quency of these types of attack. We have attempted
to clarify this issue in a prospective study of patients
seen in 20 general practices in the Oxfordshire area
together with all asthmatics admitted to central Oxford
hospitals. The severity of the attack was gauged by
use of the Jones Index. In the first six months of the
study 139 cases were assessed: 28 of the cases in the
severest grades (3 and 4) are considered here. Twelve
patients (44%) had developed symptoms less than
24 hours before presentation and six (22%) had been
unwell for more than one week. There was little evi-
dence of delay in arrival of the general practitioner
but 10 patients (36%) were brought directly into
hospital without general practitioner contact. The
implications of these findings in relation to manage-
ment policies for acute asthma, especially the ad-
visability of an emergency admission facility, will be
discussed. Results for the whole of the one-year study
period will be available when the paper is presented.

Predicting the rate of recovery from acute severe
asthma
P F JENKINS, G F A BENFIELD, A P SMITH In the late
1960s, reports began to appear which emphasised the
significant and increasingly recognised hazard of
death from asthma. The fall and subsequent stabilis-
ation in death-rate from asthma in recent years is
almost certainly the result of improved clinical and
physiological assessment of the acute attack together
with the increased use of corticosteroids. Wide vari-
ation in rate of recovery has been consistently re-
ported in studies of acute asthma, and this variation
led us to investigate factors which might help in pre-
dicting the speed of recovery of patients admitted
with this clinical problem. Patients with exacerbations
of asthma sufficiently severe to result in peak expir-
atory flow rates (PEFR) of less than 50% of predicted
normal were studied. The treatment regimen was
standardised and patients with chronic bronchitis or a
heavy smoking history were excluded. Measurements
of PEFR and blood gas analysis were performed on
admission and at six-hourly intervals thereafter; lung
volumes and transfer factor for carbon monoxide
(TLCO) were measured after five days. The findings on
admission revealed a poor correlation between arterial
oxygen tension (Pao2) and pulse rate. The degree of
pulsus paradoxus and PEFR on admission did cor-

relate significantly with Pao2. Patients were classified
as rapid, slow, or intermediate responders according
to the rate of recovery in PEFR. Clinical and physi-
ological features of the three groups were compared.
Slow responders were older and more likely to have
intrinsic asthma; they were often maintained on oral
steroids and had usually been ill for more than seven
days before admission. The level of PEFR on ad-
mission and maximum level achieved during stay in
hospital did not differ significantly between the three
groups. Lung volume measurements at five days re-
vealed significantly increased residual volume and
functional residual capacity in the majority of
patients, there being no difference between the
groups of responders. Peak expiratory flow rate and
forced expired volume in one second had usually
returned to normal by this time, suggesting that small
airways obstruction may recover more slowly than
obstruction of large airways after an acute exacer-
bation of asthma. This is likely to be responsible for
the delayed recovery of Pao2 found in so many of the
patients studied.

Severe acute asthma treated without steroids
A R LUKSZA In contrast to chronic asthma, there has
never been an adequate controlled trial of steroids in
severe acute asthma. The introduction of steroids in
the 1950s has failed to reduce mortality and despite
large doses, some patients deteriorate and require
intermittent positive pressure ventilation (IPPV) to
survive. In severe acute asthma plasma cortisol levels
are raised and the rise correlates with acidosis and
tachycardia, both of which reflect the severity of the
attack. If steroids are beneficial, why does not en-
dogenous cortisol act therapeutically? Sixty patients
in severe acute asthma were treated by conventional
methods except for steroids. Patients who were not
dependent on systemic steroids (30) received none;
those patients who were dependent on systemic steroids
(30) were given a daily dose equivalent to 400 mg
hydrocortisone. The results were compared with those
of a group of 30 patients with severe acute asthma of
similar severity who were treated in the same hospital
by the same methods but with large doses of steroids.
In the present trial, all 60 patients recovered and the
time-course, the changes in heart rate, and peak ex-
piratory flow were similar in both groups. These re-
sults pose new questions concerning both the treatment
and the pathophysiology of acute severe asthma.

Pneumoconiosis of shale miners
A SEATON, D LAMB Shale was mined in Scotland be-
tween 1851 and 1962. It was the world's first com-
mercial source of mineral oil and the oil produced
from it has been known for many years to have been
a cause of skin and scrotal carcinoma in workers. No
risk of pneumoconiosis among the shale miners has
been described previously. Four men who worked for
the whole of their lives in shale mining developed
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large shadows on their chest radiographs. Two patients
died and had necropsies and one had a thoracotomy.
The three lungs studied pathologically showed a back-
ground of simple pneumoconiosis associated with dust
that transmitted polarised light. In addition, all had
larger fibrotic masses typical of complicated pneu-
moconiosis. The two necropsy specimens also showed
localised peripheral epidermoid carcinomas. Analysis
of lung dust showed it to consist of kaolin mica and
montmoriflonite. The relationships of this condition
to coal and kaolin workers' pneumoconioses will be
described and the relevance of these findings to the
growing shale extractive industry in the United States
will be discussed.

Effect of very low concentrations of chlorine on
pulmonary function in man
H H ROTMAN, M J FLIEGELMAN, J G WEG Chlorine, in
high concentrations, is lethal, and in low concentra-
tions is irritating. The physiological effects of very
low concentrations of chlorine have not been well
described, and inasmuch as our exposure to this agent
is widespread we investigated the effects on pul-
monary function of very low concentrations of chlor-
ine in healthy, human volunteers. Eight subjects had
pulmonary function tests performed before exposure,
immediately after four hours of exposure, immediately
after eight hours of exposure and two hours and 12-16
hours after eight hours of exposure to either 05 ppm
or I ppm chlorine gas. Exposures took place in the
Environmental Control Laboratory at the University
of Michigan and the chlorine concentrations were
measured by the Methyl Orange Method. Pulmonary
function tests included lung volumes, direct and in-
direct, mechanics of ventilation, and measures of gas
transfer and distribution of ventilation. There were
three test days, one 05 ppm, one 1 ppm, and one
sham exposure day. Comparison was made between
the values obtained on the sham exposure day and
those on the two real exposure days. Exposure for
eight hours to 0-5 ppm produced an immediate de-
crease in FVC, FEVy, PEFR, TLC, and RV; Raw
increased. By the next day, all these changes had
reverted to normal. The 1 ppm exposure resulted in
more severe decreases in FVC, FEV,, PEFR, FEF 50,
and FEF 75, and a larger increase in Raw, with some
of these changes becoming apparent after only four
hours of exposure. In addition, the FEV,% and FEF
50 had not returned to normal 24 hours later. We con-
clude that chlorine gas, even in very small concentra-
tions, may affect pulmonary function adversely, and
perhaps the current standards are too lenient.

Changing patterns of pulmonary aspergilloma
J P LONG, D P MCERLEAN, M X FITZGERALD Review of
nine patients with aspergillomata in a general hospital
over seven years indicates that tuberculosis is no
longer the main associated condition. Sarcoidosis (six
cases), post-irradiation fibrosis (two cases), and anky-

losing spondylitis (one case), were the predisposing
diseases found. Single, upper lobe aspergillomata were
seen in six patients, while the remaining three, all
with sarcoidosis, had bilateral, often multiple lesions.
The classic "air halo" sign could be clearly seen on
plain film alone in five patients. Tomography was
needed in the remaining patients, and proved especi-
ally useful in establishing the presence of bilateral
lesions. All patients had prominent respiratory com-
plaints, but haemoptysis was the symptom most
characteristically related to aspergillomata, occurring
in seven out of nine patients. Respiratory function was
grossly impaired, the mean values for FVC, FEV,,
and DL being 45 %, 35 %, and 43 % of predicted,
respectively. Although a conservative management
policy was generally adopted, massive recurrent
haemoptysis in five patients prompted immediate inter-
vention. Two had successful resections-one having a
further contralateral operation at a later date. In two
further patients, impaired function precluded surgery,
and here therapeutic embolisation of the bronchial
artery arrested haemorrhage. One had a further
haemoptysis and died; the other remains well two
years later. The remaining patient could not be
embolised, because of an arterial anomaly, and died
of respiratory failure after surgery. Finally, in four
untreated patients observed over a mean period of
three years, no major complications developed, despite
enlargement of the fungus ball in three individuals.

Tracheal banding in weanling rats diminishes lung
growth and alters lung architecture
WVILLIAM M THURLBECK, KOZUI KIDA We banded the
trachea of 4-week-old male rats and studied lung
growth, lung morphometry, and static pulmonary
mechanics four weeks later. We compared the ex-
perimental animals to sham-operated male litter mates
of the same age, 8-week-old normal male litter mates,
and weight-matched rats of a younger age. Tracheal
banded animals were smaller and had significantly
smaller absolute lung volumes, fewer alveoli, larger
interalveolar wall distances, and increased alveolar
duct size compared to the other groups. Their lung
volumes were significantly smaller than weight-
matched controls. Air-filled pressure-volume curves
from the tracheal ligation group were shifted to the
left and upward when expressed as a percentage of
total lung capacity or by fitting exponentials to the
pressure-volume curves. There was no difference in
saline-filled pressure-volume curves. We conclude that
tracheal banding slows somatic growth and alters
normal lung growth. Loss of elastic recoil appears to
be caused by alteration of surface forces.

Nocturnal hypoxia in chronic airways obstruction
J R STRADLING, S LEE, R MARSHALL, D J LANE, S HUDDART
Nocturnal hypoxia appears to occur in some patients
with chronic airways obstruction. The suggested cause
is intermittent sleep apnoea, caused either by upper
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airways obstruction or by central loss of drive to
respiration. It has been further proposed that the
presence of sleep induced hypoxia might be the critical
factor leading to the development of cor pulmonale
and "excessive" secondary polycythaemia. A series of
40 patients with FEV, values of less than 1-3 litres has
been studied to evaluate the incidence of nocturnal
hypoxia and apnoea and to correlate the degree of
extra nocturnal hypoxia with the patients' clinical
condition. The patients were defined as either A
(pink puffers) or B type (blue bloaters) by Burrows'
criteria. Arterial oxygen saturation was measured
continuously for one hour during the day, and
throughout the night, by oximetry. Apnoea was de-
tected and defined by continuous observation and nasal
flow detector. The data show that extra nocturnal
hypoxia is proportional to the level of daytime hy-
poxia, that apnoea is uncommon as a cause of this
hypoxia, and that there is no evidence from this
survey supporting sleep-induced hypoxia, however
caused, as the origin of the blue and bloated presenta-
tion of chronic airways obstruction or "excessive"
polycythaemia.

Should values obtained with a bellows spirometer
be converted to BTPS?
W H PERKS, T SOPWITH, D BROWN, M GREEN Since
Hutchinson's observations on the effects of ambient
temperature on the vital capacity measured with a
metal spirometer, it has become standard practice to
correct for ambient temperature. However, if spiro-
metric variables obtained during epidemiological sur-
veys on similar ethnic groups in different countries
are compared, values are larger in temperate con-
ditions, corrected to BTPS, than those obtained in
presumably tropical conditions. We wondered, there-
fore, if measurements made dynamically with a bellows
spirometer should be converted to BTPS. To test this,
spirometric variables were obtained by nine asympto-
matic subjects performing FVC manoeuvres with three
Vitalograph spirometers at three different ambient
temperatures (36 50C, 24-I°C, -7-3°C) over three
days in a latin square fashion. Analysis of variance
showed no significant difference between values at
different ambient temperatures when measured at
ATPS. Correction of the results to BTPS resulted in
a statistically significant difference in values at the
three ambient temperatures for all measurements
other than Vmax25. The mean percentage error by
conversion to BTPS varied from 7% (SD+5 %%), for
the FVC at 24-1°C to 30% (SD+21 %), for Vmax,,
at -7.3°C. There are two possible explanations for
these observations which are not mutually exclusive.
Firstly the bellows of the spirometer becomes more
compliant with increasing temperature, so that more
of the volume is accommodated in the horizontal
distension of the bellows, leaving less vertical dis-
placement. The second possible explanation is that gas
cooling within the spirometer (obeying Newton's law
of cooling) takes a finite period of time. By measuring

the gas temperature within the spirometer with an
electronic thermometer, it was found that the gas
temperature (corrected for thermocouple cooling)
remained above atmospheric temperature during
forced vital capacities of dry air at 37°C. Thus con-
version to BTPS of variables obtained with a bellows
spirometer appears to be inappropriate.

Two, six, and 12-minute walks compared
R J A BUTLAND, J A PANG, E R GROSS, A A WOODCOCK,
D M GEDDES The 12-minute walking test (12 MD)
is a useful and reproducible measure of exercise
tolerance in respiratory disease. Nevertheless it is
both time-consuming for the investigator and tiring
for the patient. In order to determine whether shorter
walking tests would provide similar information we
performed two studies. In study 1, the distance
covered during a 12 MD was recorded after every
two minutes of the test in 10 patients with chronic
stable respiratory disability who had performed two
practice 12 MDs. Measurements were made during
five 12 MDs (at four-week intervals). For all patients,
distance walked during each test was a linear function
of the time they had been walking (mean correlation
coefficient= 1000, n=50)-that is, patients walk at
constant speed during the 12 MD. In study 2, a six-
minute walking test (6 MD) and a two-minute walking
test (2 MD) were investigated. Thirty patients with
chronic stable respiratory disability first performed
two practice 12 MDs. Then, on consecutive days, at
the same time of day and in a randomised cross-over
design they walked for two, six, or 12 minutes and the
distance covered was recorded. Using linear regression,
6 MD was closely correlated with the 12 MD (r=
0-955, 12 MD=2-04 (6 MD) -67-7 m, n=30); 2 MD
correlated with 12 MD (r=0-864, 12 MD=5-70 (2 MD)
-73-3 m) and with 6 MD (r=0-892, 6 MD=2-76
(2 MD)4 3-12 m, n--30). The variance (100 SD/mean)
for 12 MD=29-6, for 6 MD=26-0, and for 2 MD=
234-that is, the longer the patients walked, the
greater was the spread of results. We conclude that
the time chosen to assess exercise tolerance is not
critical. Shorter distances are quicker and more
convenient to perform but discriminate slightly less
well.

Ipratropium bromide in acute asthma
M J WARD, P H FENTEM, W 11 RODERICK SMITH, DEW!
DAVIES The effectivene3s of ipratropium bromide given
by nebulisation, used alone and in sequence with sal-
butamol, was studied in the treatment of acute
asthma. To find the dose of ipratropium which pro-
duces a maximal rise in PEFR a cumulative dose
study was performed in six patients admitted to
hospital with acute asthma: Each patient inhaled
250 Ag in 4 ml from a Hudson nebuliser. The response
in PEFR was measured after one hour and the
nebulisation repeated hourly until a maximal response
was obtained. All six responded, the mean PEFR
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rising from 110 1/min to 154 I/min after 500 ug and
no patient responded to a further dose. A further 22
patients admitted with acute severe asthma, each with
a Pao2<93 kPa and a PEFR<25% of predicted were
treated on admission in a double-blind manner with
either 500 gg of ipratropium bromide followed after
two hours by 10 mg of salbutamol, or the reverse.
Both drugs were nebulised and no other broncho-
dilator was given. The response in PEFR was assessed
one and two hours after each nebulisation. All 11
patients who received ipratropium bromide on ad-
mission had an increase in PEFR of more than 15%
and the group showed an increase in PEFR from 88
1 /min to 132-5 1/min, a mean response of 49 %
(range 18% to 132%). Of the 11 who received sal-
butamol as the first treatment, two failed to respond
by 15%. However the mean response (48%) was the
same as that obtained with ipratropium bromide, the
PEFR rising from 103 1/min to 153 1/min (range=
-5%-170%). The second nebulisation of either ipra-
tropium bromide two hours after the first treatment
with salbutamol or salbutamol given similarly after
ipratropium bromide produced a further significant
increase in mean PEFR to 190 1/min in both groups
(p<0-001). The sequence in which the nebulised drugs
were given did not affect the response. The mean
increase in PEFR, which was not significantly differ-
ent in either treatment group, was 96% within four
hours of admission. Whether this additive response is
caused by the combination of two drugs acting by
different mechanisms or by the effect of sequential
inhalations is being studied further.

Tracheobronchial clearance and ventilatory function
after oral corticosteroid therapy in stable asthmatic
patients
J R M BATEMAN, J E AGNEW, N F SHEAHAN, D PAVIA,
S W CLARKE The pharmacological action of oral
corticosteroids used in the treatment of asthma is
diverse. One possible action may be an enhancement
of lung mucociliary clearance whereby the tendency
of mucus plugging of the smaller airways is reduced.
Tracheobronchial clearance of inhaled uniform radio-
active particles and ventilatory function in 12 patients
(eight men, four women), mean age 43+13 (SD) yr,
with stable asthma has therefore been assessed after a
two-week baseline period, after a two-week treatment
period with oral prednisolone 15 mg daily, and then
after a further two-week period with 30 mg daily.
The results have been compared with a control group
of 14 healthy subjects (10 men, four women), mean
age 41±118 (SD) yr. Each asthmatic recorded daily
morning and evening peak expiratory flow rates
(PEFR) on a diary card throughout the six weeks
of the study. Mean FEV, (%predicted values) was sig-
nificantly less in the asthmatic group (69+6 (SE))
compared with the control group (107+3 (SE)) but
improved after treatment to 77 (+7 (SE)) after pred-
nisolone 15 mg and 82 (±7 (SE)) after prednisolone
30 mg. Diary card PEFRs also increased after treat-

ment. Mean % alveolar deposition of inhaled radio-
aerosol was significantly less in the asthmatic baseline
study (23+±2 (SE)) than in the control group (40±3
(SE)) but increased after treatment (28+3 (SE) after
prednisolone 15 mg and 29+3 (SE) after prednisolone
30 mg). Radioactive particles were thus deposited in
more central airways in the asthmatic patients and
should have been cleared more rapidly from the
tracheobronchial tree. Tracheobronchial clearance
(6-hr as a percentage of 24-hr clearance), was signifi-
cantly less in the asthmatic group (68±5 (SE) % )
than in the control (90±4 (SE) %), and although
enhanced after treatment (67±6 (SE) % after pred-
nisolone 15 mg and 74±5 (SE) % after prednisolone
30 mg) did not attain control group levels. Cough and
expectoration were significantly greater during the
baseline study in the asthmatic group thus aiding the
impaired mucociliary action. The reduction in cough
and expectoration and stimulation of impaired trache-
obronchial clearance suggests that oral corticosteroids
had a direct effect upon the mucociliary escalator,
which should improve pulmonary function in patients
with asthma. The degree of this effect, compared with
bronchodilatation, is unknown. Further studies are
required to examine peripheral lung mucociliary
clearance and apportion the degree of improvement
in such patients.

Mucociliary clearance in Sjogren's syndrome
A J FAIRFAX, P L HASLAM, D PAVIA, N F SHEAHAN, J R M
BATEMAN, J E AGNEW, S W CLARKE, M TURNER-WARWICK
Pulmonary disease is a recognised complication of
Sjogren's syndrome occurring in approximately 9 %
of cases.' Disorders of the upper respiratory tract have
been attributed to abnormal mucosal dryness,2 and
hyposecretion and retention of mucus has been as-
sumed to occur in the lower respiratory tract of these
patients. Seventeen patients with Sj6gren's syndrome
were studied, the majority middle-aged women, of
whom 10 had diseases of the pulmonary parenchyma
(such as recurrent pneumonia, pseudolymphoma,
and fibrosing alveolitis) and six had bronchitis or
bronchiectasis. Typical laboratory findings in these
cases were a raised ESR, hypergammaglobulinaemia,
rheumatoid factor in high titre, speckled antinuclear
antibody by immunofluorescence, increased DNA
binding and circulating immune complexes detected
by Clq binding assay. Mucociliary clearance was
measured in eight patients with severe sicca symptoms
using 99-technetium labelled polystyrene particles and
the results were compared with those of normal con-
trol subjects. Whole lung clearance was significantly
increased in Sjogren's syndrome at two hours (59 %
±5% SE, controls 78% +5% SE, p=0 02) and this
difference persisted up to 24 hours (39% ±4% SE,
control's 56%-+4% SE, p<0,05). Aerosol penetration
was reduced in the Sjogren's syndrome group, how-
ever, and the more rapid whole lung clearance was
explained by initial more central deposition of the
aerosol. Tracheobronchial clearance rate was normal
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These results show that mucus is cleared normally
from the large airways in Sjogren's syndrome. Dimin-
ished aerosol penetration is consistent with obstruction
of small airways in Sjogren's syndrome.2
REFERENCES
1 Strimlan CV, Rosenow EC, Divertie MB, Harrison EG. Pulmonary

manifestations of Sjogren's syndrome, Chest 1976; 70: 354-61.
2 Newball HH Brahim SA. Chronic obstructive airway disease in

patients with Sjogren's syndrome. Am Rev Respir Dis 1977; 115:
295-304.

Pregnancy and scoliosis
D SIEGLER, P A ZORAB There is little information
regarding cardiorespiratory problems encountered
during pregnancy and delivery in scoliosis. In the
course of a large long-term follow-up study we have
obtained details on 118 successful pregnancies in 64
scoliotic women. Two-thirds of the patients had severe
scoliosis with Cobb angles in excess of 600. Two-thirds
of the total pregnancies ended with spontaneous
vaginal delivery. There were no major obstetric or
cardiorespiratory complications directly attributable
to spinal deformity. We conclude that a high pro-
portion of severely scoliotic women can anticipate
pregnancy and delivery without risk of major car-
diorespiratory or obstetric complications.

Long-term domiciliary oxygen therapy in hypoxic cor
pulmonale: comparison of recent British and
American controlled trials
D C FLENLEY Previous uncontrolled trials suggest that
long-term oxygen therapy can improve survival in
hypoxic cor pulmonale complicating chronic bron-
chitis and emphysema. In 1973 the Medical Research
Council established a three-centre controlled trial in
87 such patients (66 men, 21 women, mean FEV1 0Q5-
0 7, Pao2 50-52 mmHg, and Paco2 53-55 mmHg when
breathing air). The oxygen patients (33 men, nine
women) received 2 1 02/min by nasal prongs for 15
hours a day. Survival in the oxygen and control men
was similar for 500 days, thereafter the oxygen men
showed an annual risk of death of 11-9% per annum
and the control men 29-4 % (p=0 04). The oxygen
women fared better than the control women through-
out. A National Institutes of Health multi-centre trial1
compared survival with 12 hours a day of nasal oxygen
to that with 24 hours a day in 203 similar COLD
patients (160 men, 43 women, mean FEV1 30% pre-
dicted, Pao2 52 mmHg) but without CO2 retention
(Paco2 44 mmHg). This trial showed improved sur-
vival in those given oxygen 24 hours a day. The trial
was discontinued at mean follow-up of 580 days, the
difference in survival then being significant (p=0-01).
Comparison of these results with those of the MRC
trial shows similar survival curves for 12 (NIH) or 15
(MRC) hours a day oxygen (including sleep), whereas
the control patients (MRC) appeared to fare worse,
and the patients given continuous oxygen (NIH) better.
Thus no oxygen is bad, some better, and continuous
oxygen best. In both trials high Pco2, PCV (NIH),

and red cell mass (MRC) implied a poor prognosis.
The important issues in provision of this treatment
will be discussed.
REFERENCE
1 NIH. Continuous or nocturnal oxygen therapy in hypoxaemic
chronic obstructive lung disease. Ann Intern Med 1980; 93: 391-8.

Acute lung deflation after nebulised salbutamol in
patients with severe airflow obstruction
S J CONNELLAN, N MORGAN Patients with severe air-
flow obstruction occasionally claim relief of dyspnoea
after bronchodilator although there is no objective
evidence of reversible airflow obstruction. This relief
may be greater if the bronchodilator is administered
via a nebuliser in large doses (5 mg). In a previous
study of the effects of nebulised salbutamol on lung
mechanics and exercise tolerance in 10 patients con-
sidered to have irreversible airflow obstruction, im-
provements in vital capacity, inspiratory capacity,
inspiratory flow rates, dynamic compliance during
tidal breathing, and exercise tolerance were noted.
One inference from this study was that acute lung
deflation and reduction in the inspiratory work of
breathing resulted from this therapy and was a likely
cause for the relief of dyspnoea. Five patients, all
men, age range 53-75 years, were studied. All had
been heavy cigarette smokers and had severe airflow
obstruction with a mean FEV,/VC% of 16-9%. During
previous assessment, little or no reduction in expiratory
airflow obstruction, either after 100 jg isoprenaline or
during a steroid trial had been demonstrated. Measure-
ments of FEVY, slow VC (using digital McDermott
spirometer), TLC, VT, IC, MEFV, and MIFV loops
(using body plethysmography) were made before and
after 5 mg nebulised salbutamol. There was no change
in FEV1 in four patients and in one FEVY increased
from 0-54 1 to 0-81 1. Mean TLC and kV was reduced
by 556 ml (range +0 05 to -1-05 1) and 998 ml (range
+0(12--+ -1-61 1) respectively. Mean VC and IC im-
proved by 408 ml (range +0 93 -007 1) and 370 ml

(range +0-57- 0 1) respectively. Mean VT improved
by 86 ml (range +0 34 to -0 05 1). Maximum expir-
atory and inspiratory flow volume loops demonstrated
predominantly an improvement in inspiratory flow
rates and FVC. It is suggested that patients with
severe airflow obstruction may experience relief of
dyspnoea post bronchodilator without any evidence
of reversible expiratory airflow obstruction and that
this relief may be the result of lung deflation and
reduction in the inspiratory work of breathing.

Cigar smoke, cigarette smoke, and immediate airway
responses
P J REES, J G AYRES, P J CHOWIENCZYK, T J H CLARK
Single inhalations of cigarette smoke produce tran-
sient increases in airways resistance, usually lasting
less than one minute. The response appears to be
more reproducible than previously investigated early
responses to cigarette smoke. We have used this tech-
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nique to investigate the effects of smoke from five
different cigarettes and a small cigar. Airwvays re-
sistance was measured by a computerised method in
a body plethysmograph. Six smokers and six non-
smokers took three inhalations from each of five
cigarettes and a cigar in random order. Cigarettes had
a tar content varying from less than 4 mg per cigarette
to 28 mg per cigarette. The exposure to smoke was
assessed by measurements of the volume of smoke
drawn from the cigarette (the puff) and the depth to
which it was inhaled. The largest puff volumes and
inhalation volumes were taken from the mildest
cigarette, but there was no difference between the
airway narrowing responses to "ultramild" compared
with "middle tar" cigarettes. However, in both
smokers and non-smokers significantly greater re-
sponses occurred to smoke from "high tar" cigarettes
and to cigar smoke. Filtration of particulate matter
from the cigarette smoke by a Cambridge filter was
studied in a randomised double-blind fashion. In four
smokers and four non-smokers this filtration reduced
the airway narrowing produced by 60%. Only minimal
changes were seen when the same manoeuvres were
performed with the cigarette unlit. In conclusion,
particulate matter is responsible for most of the im-
mediate bronchoconstriction produced by tobacco
smoke. The response was similar in smokers and non-
smokers. It was greater with high tar cigarette smoke
and cigar smoke compared to middle tar cigarettes.
The response was not decreased by decreasing from
middle to lower tar cigarettes.

Cardioselectivity in asthmatic patients
M E ELLIS, J N SAHAY, S S CHATTERJEE, J M
CRUICKSHANK, S ELLIS In asthmatic patients with
coexistent angina or hypertension, beta-blocking
agents are often avoided because they may aggravate
airways obstruction. Cardioselective beta-blockers are
theoretically safe, but in practice have been known to
precipitate asthmatic epiFodes. A study was therefore
designed to assess the efI!ect of a cardioselective beta-
blocker, atenolol, and a non-selective beta-blocker,
propranolol, on airways resistance and the broncho-
dilator action of increasing doses of inhaled isopren-
aline. Ten asthmatic patients, aged 20-72 years, with
at least 15% reversibility of airways obstruction to a
bronchodilator were studied in two centres (Aberdeen
and Manchester). On five separate days each patient
was given in random order, under double-blind con-
ditions, a single oral dose of the following: placebo,
propranolol 40 mg, atenolol 50 mg, atenolol 100 mg,
atenolol 200 mg. Standing heart rate and FEV, were
measured initially and two hours after ingestion. The
fall in heart rate was a measure of beta 1 blockade
and the fall in FEV, a measure of beta 2 blockade.
Isoprenaline was then delivered in incremental doses
at five-minute intervals via either a pressurised aerosol
or ultrasonic nebuliser, and the heart rate and FEV,
measured at each stage. Two hours after ingestion the
three doses of atenolol caused significantly less beta

2 blockade than propranolol. The increase in FEV,
after the first inhalation of isoprenaline (0-48 mg-
0-6 mg) in patients taking atenolol 50 mg and 100 mg
did not differ significantly from placebo values. After
atenolol 200 mg there was less reversal of airways
obstruction with isoprenaline, and after propranolol
the least response. Similarly, the isoprenaline FEV,
dose-response curves reflected a slight decrease in
cardioselectivity at the higher doses of atenolol;
propranolol again showed the least response. Beta 1
blockade was significantly greater with all three
doses of atenolol when compared with placebo or
propanolol. In asthmatic patients given atenolol, re-
versibility of airways obstruction to B2 stimulant
bronchodilators is almost fully maintained.

Immune complexes in extrinsic allergic alveolitis:
study of pigeon breeders' disease
C P MCSHARRY, S W BANHAM, P P LYNCH, G BOYD The
mechanism of the pathogenesis of extrinsic allergic
alveolitis remains uncertain. The presence of antibody,
with the delayed development of symptoms, four to
eight hours after challenge, analogous to an Arthus
reaction on skin testing, has highlighted the possi-
bility of type III, immune complex mediated, hyper-
sensitivity. This, apart from a few observations by
immunofluorescence of antibody and C3 in alveolar
spaces, has been largely unexplored. A staphylococcal
protein A binding assay was used to measure immune
complexes in sera from 100 pigeon breeders. IgG
antibody against pigeon antigens was measured by
radioimmunoassay. The results showed significantly
raised levels of complexes in subjects who had been
sensitised to pigeon antigens as assessed by high IgG
levels. However, the mean level of immune complexes
was only marginally higher in the antibody positive
symptomatic group than the group with high antibody
but describing no symptoms of alveolitis. Individual
subjects were monitored after exposure to pigeons and
during the acute phase of the reaction which followed.
Eight of the 16 people tested developed mild symp-
toms. Of these, two who described the strongest re-
actions of fever, leucocytosis, and fall in carbon
monoxide diffusing capacity, also demonstrated a sig-
nificant increase in circulating immune complexes.
Six individuals with major symptoms of pigeon
breeders' disease were found to have high immune
complex levels which fell sharply when exposure was
discontinued at the same time that the anti-pigeon
IgG titres fell and clinical improvement was docu-
mented. There is evidence that immune complexes
are present in sensitised pigeon fanciers and that they
vary at different clinical phases of the condition. This
lends firm support to the argument that a type III
immune reaction forms an important part of the
tissue response in extrinsic allergic alveolitis.

Allergy in laboratory animal handlers
A COCKCROFT, J EDWARDS, P MCCARTHY Allergies
have been reported in people working with small
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laboratory animals with symptoms including rhinitis,
asthma, and skin sensitivity. We have performed a
cross-sectional study of nearly 200 people working
with laboratory animals. The subjects answered a
questionnaire on animal contact, history of allergy,
and work-related symptoms. We performed skin prick
tests with six common allergens and serum and urine
of five animal species. Blood samples were tested for
specific antibodies. Results from three centres were
analysed separately. In the largest group, 24 out of the
92 subjects complained of symptoms related to ani-
mal contact. Rhinitis alone occurred in nine people,
combined with asthma in two, and combined with
skin sensitivity in three. Seven people had a combin-
ation of asthma, rhinitis, and skin sensitivity, and
three had sensitivity only. There were 13 people with
positive skin tests to animal extracts and all but two
of these had symptoms. Thirty-eight people were
classed as atopic on the basis of skin tests with com-
mon allergens. Atopic status was not related to de-
velopment of symptoms from animal contact and
although there wer; more than the expected number
of atopic individuals among those with positive animal
skin tests the effect was not statistically significant.
People with th.v more severe symptoms tended to be
atopic but some non-atopic individuals were also
severely affected. We found no tendency for those
with the heaviest exposure to have more symptoms
or more positive animal skin tests. The most heavily
exposed people were full-time animal handlers who
often have to leave their jobs if they become sensi-
tised. Allergy among animal handlers therefore seems
to be common-about 25% on the basis of symptoms
and about 14% with positive animal skin tests. It is
often tolerable among experimenters handling animals
part-time but may not be tolerable among full-time
handlers. Development of allergy cannot be predicted
from an individual's atopic status.

Immunological differences between asthma and other
allergic reactions in laboratory animal workers
A J NEWMAN TAYLOR, J R MYERS, J L LONGBOTTOM,
D SPACKMAN, A J M SLOVAK We surveyed 145 pharma-
ceutical research employees, working in direct or
close indirect contact with laboratory animals, to
examine the association between immunological re-
actions to animal antigens and allergic symptoms.
Symptoms were recorded by objective questionnaire
and from clinical history; skin prick testing was
carried out using common inhalant allergens (grass,
house-dust mite, A fumigatus) and preparations of
urine, serum, and hair from laboratory animals. In
27 employees, allergic asthmatic and nasal symptoms
and urticaria, singly or in combination, were recorded
as being provoked by exposure to small mammals
(rats, mice, rabbits, guinea pigs). Using skin test
criteria, atopy was associated most with asthmatic
symptoms, being present in nine out of 11 asthmatic
patients compared with seven out of 16 with other
allergic symptoms and 37 out of 114 with no symp-

toms (p<001). Skin test reactions to rat, mouse, and
guinea pig urines were closely associated with symp-
toms of asthma, but not with those of rhinitis or
urticaria. Urine skin tests were positive in eight out
of nine with asthmatic symptoms to rats, in all of
three for mice, and in three out of four for guinea
pigs. In those with nasal symptoms or urticaria, urine
skin tests were positive in three out of eight for rats,
one out of four for mice, and in none out of three
for guinea pigs. In relation to specific IgE to urine
antigens, mean RAST scores were also higher in those
complaining of asthma than in those with other symp-
toms: 2700 versus 1740 for rats, 2100 versus 1200 for
mice, and 5810 versus 910 for guinea pigs. These
findings suggest that the immunological mechanisms
responsible for asthmatic reactions to laboratory
animals are different from those involved in rhinitis
and urticaria.

In vitro monocyte maturation and survival in lung
cancer

R G DENT, P COLE The maturation of monocytes into
macrophages in vitro has been investigated using a
micromethod described by Currie and Hedley.'
Seventy patients with squamous cell carcinoma of the
lung have been studied-30 with disease limited to
one hemithorax and 40 with more extensive disease.
The percentage of monocytes maturing to macro-
phages in the presence of autologous serum ranged
from 30 4 to 62-0 in 60 normal control subjects.
Monocyte maturation in patients with limited disease
before treatment ranged from 3-1 to 57 6% with a
median value of 21-4%. The survival of those patients
in whom monocyte maturation was less than the
normal range (<304%) was significantly shorter than
that of those with normal maturation (p<0-05). Four
of the five patients whose initial monocyte maturation
was less than 10% proved to be inoperable at surgery.
Patients with extensive disease had monocyte matur-
ation ranging from 2-4 to 52-9% with a medium value
of 13-2%, significantly lower than in those with
limited disease (p<0025). Patients with extensive
disease and low monocyte maturation survived a sig-
nificantly shorter time than those with normal
maturation (p<0005).
REFERENCE
1 Currie GA, Hedley DW. Monocytes and macrophages in malignant
melanoma. I Peripheral blood macrophage precursors. Br J Cancer
1977; 36: 1-6.

Rheumatoid arthritis and chronic suppurative lung
disease
N T COOKE, A N BAMJI, R A BANKS, K A YOUNG Several
authors have suggested an association between rheu-
matoid arthritis and bronchiectasis. In most cases the
lung disease has preceded the onset of arthritis. We
have reviewed 16 patients with rheumatoid arthritis
who complained of chronic sputum production. The
age of the patients ranged from 31 to 76 years and
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all had classical or definite rheumatoid arthritis
(American Rheumatism Association). In five patients
lung disease preceded the onset of arthritis and the
time interval ranged from three to 27 years. They all
developed seropositive erosive rheumatoid arthritis,
and four of the five patients noted that their respir-
atory symptoms have become progressively worse
since the onset of arthritis. In eight patients sero-
positive rheumatoid arthritis preceded the onset of
lung disease and the time interval ranged from six
months to 28 years. In these patients the respiratory
symptoms became progressively worse with increasing
degree of sputum production, cough and breathless-
ness. Four of these patients developed chronic sinusitis.
Seven of these patients had received gold therapy and
four systemic corticosteroids. Three patients who de-
veloped recurrent chest infections after the onset of
arthritis were found to have hypogammaglobulinaemia.
All these patients had been treated with gold. In the
13 patients without evidence of hypogammaglobulin-
aemia, IgG was raised in five, IgA in two, IgM in
four, and serum immune complex levels (PEG) were
raised in six. Serum complement levels (C3) were
within normal limits in all patients. a1-antitrypsin levels,
measured in patients, were normal and a,-antitrypsin
phenotypes showed a normal pattern of distribution.
A clinical diagnosis of bronchiectasis was made in 13
patients with confirmation in six subjects by bron-
chography. The development of bronichiectasis after
the onset of rheumatoid arthritis, in the absence of
any known predisposing causes of bronchiectasis, is
further evidence of increased susceptibility to infection
occurring in rheumatoid arthritis.

Recent trends in empyema thoracis
G F A BENFIELD A survey of 123 patients admitted
with a thoracic empyema between 1968 and 1978 was
conducted to establish the effects of previous and
current antibiotic therapy on the bacteriology, treat-
ment and outcome of the condition. Pneumonia re-
mains the predominant cause (58 5 % of patients),
with thoracic and gastro-oesophageal surgery together
representing 30-9% of patients with empyema, an in-
crease over the last 20 years. Organisms were iso-
lated in only 79 of 123 empyemas. The most fre-
quently cultured organisms were gramnegative enteric
organisms (22 of 79 patients) which were found mostly
in the postoperative group. In contrast Staph Aureus,
Pneumococcus, and anaerobic organisms arose most
frequently in post-pneumonic empyemas. When either
antibiotics alone, antibiotics plus repeated aspirations,
or antibiotics plus continuous tube drainage were used
only 27-8 % of empyemas resolved successfully. The
remaining patients required subsequent thoracotomy.
Patients who responded successfully to these closed
methods of treatment had a mean duration of symp-
toms before admission of 3-1 weeks whereas patients
who underwent surgical drainage had a mean history
of 7-7 weeks with 82% of them having symptoms last-
ing four weeks or more. This latter group had all

received courses of antibiotics at some time before
admission, presumably prolonging the existence of
their empyemas. This suggests that further antibiotics
with or without chest drainage is unprofitable and
thoracotomy will be required. Forty deaths were
recorded of which eight were directly attributable to
the empyema. Twenty-seven deaths followed gastro-
oesophageal and thoracic surgery or the presence of
clinically detectable malignancy.

Monitoring of patients with a pneumothorax
K H VAN DER PLAS, A M J WEVER The treatment of a
pneumothorax usually consists of inserting an intra-
pleural drain connected to an underwater seal drainage
system to evacuate air from the pleural cavity. How-
ever, in some cases, forced suction will be necessary
to hasten the process of re-expansion of the collapsed
lung. This is often the case after lobectomy or when
air leaks into the pleural cavity more quickly than
can be evacuated through the underwater seal system.
Forced suction is usually applied by connecting the
atmospheric limb of the underwater seal bottle to a
simple aquarium pump or to a central vacuum system.
Unfortunately these systems have an unfavourable
pressure-volume characteristic curve. Moreover, care-
ful attention by the hospital staff is necessary and no
safeguard against faulty working-for example, leak-
age of the system-or against suddenly changing cir-
cumstances in the patient-for example, blocking of
the intrapleural drain by clots-is provided for. There-
fore, an easy-to-handle reducing valve was constructed
for negative pressures of 0-20 cmH2O. This valve has
a very high volume displacement capacity range with-
out causing variation of the preset negative pressure.
The air leakage per hour from the pleural cavity is
also measured by means of a gas meter which can be
connected either to the suction system or to the
underwater seal system. This enables an objective
judgment on the clinical improvement of the pneumo-
thorax. The whole system is safeguarded electronic-
ally with an audio-alarm. With this approach it has
been possible to monitor patients carefully and has
enabled us to time precisely when the intrapleural
drain can be removed or when suction treatment has
failed.

Impaired lung uptake of propranolol in pulmonary
emphysema
J A PANG, R J A BUTLAND, D M GEDDES Propranolol is
concentrated by the lung. The most likely site is the
pulmonary endothelium. The amount of propranolol
removed from the circulation may therefore reflect
the size and function of the pulmonary vascular bed.
To investigate whether this pharmacokinetic property
of the lung is affected by disease, propranolol uptake
was studied in 10 subjects with normal lungs, eight
patients with emphysema, and one patient with
primary pulmonary hypertension. Propranolol uptake
was measured by comparing the ratio of d-propranolol
(labelled with a small amount of "4C-1-propranolol,
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total dose 0 5 mg) to indocyanine green (5 mg) in-
jected into the right atrium with the ratio of their
concentrations in arterial blood collected over the
duration of the first-pass dye outflow curve. Results
were expressed as the percent of the injected dose
of propranolol taken up by the lungs during a single
passage through the pulmonary circulation. Pro-
pranolol uptake was 69-3 +4-3 % (mean+SD, n=18)
in subjects with normal lungs, 54,6+7-1% (n=13) in
emphysematous patients (p<0 001, Mann-Whitney U
test) and 51P0% in the patient with primary pulmonary
hypertension. Cardiac index in the normal group
(2,78+0-48 1/min/M2, n= 16) was not significantly
different from the emphysematous group (2-90+0-49,
n=12). There was no correlation between lung uptake
and the following measurements in emphysematous
patients: FEV,, VC Kco, Dco, Pao2, Paco2, and
mean pulmonary artery pressure (Spearman rank
correlation). We conclude that propranolol uptake is
reduced when the pulmonary vascular bed is damaged.
It is likely that other metabolic functions of the lung
may also be impaired in pulmonary disease.

Sympathomimetic agonists stimulate mucus
secretion into human bronchi
I P WILLIAMS, R J PHIPPS, N L WRIGHT, R J PACK, P S
RICHARDSON Sympathomimetic drugs stimulate air-
way mucus secretion in animals. They are also widely
used in clinical medicine. We have investigated the
effect of three agonists-phenylephrine, dobutamine,
and salbutamol-on human bronchi secretion using
an in vitro technique. In this study pieces of major
bronchi from resected lungs were opened and mounted
flat in Ussing Chambers and perfused with warmed
oxygenated Krebs-Henseleit solution. To label bron-
chial glycoproteins Sodium [35S]-Sulphate was added
to the submucosal chamber at the beginning of the
experiment and washings, containing radiolabelled
glycoproteins, were collected at intervals from the
luminal chamber. The agonists, in equivalent molar
concentrations, were added for one 15-minute sampl-
ing period. The bronchi were examined histologically
at the end of the study. All three agonists significantly
increased the output of radiolabelled glycoproteins:
phenylephrine, (a relatively selective a-adrenoceptor
agonist) by +50% (n=12, p<00). Dobutamine (pre-
dominantly a P, adrenoceptor agonist) by +44% (n=
11, p<001), and salbutamol (predominantly a 132
adrenoceptor agonist) by +33% (n=9, p=0 005).
These effects were selectively blocked by the appro-
priate antagonists. Thus, thymoxamine (a blocker)
abolished the increase in secretion produced by
phenylephrine (zA=+2%, n=5, NS) while after pro-
pranolol (,B blocker) phenylephrine still increased
secretion. (A= +46%, n= 13, p=0 005). Propranolol
abolished the increase in secretion produced by do-
butamine (A=+8%, n=7, NS) while after thymoxa-
mine dobutamine still increased secretion (A=+39%,
n=5, p= <0 05). Propranolol abolished the increase
in secretion produced by salbutamol (A=+4%, n=6,

NS). Electron micrographs of the bronchi showed
nerves with dense-cored vesicles, probably adrenergic,
near to bronchial glands. This suggests a physiological
control of mucus secretion by sympathetic nerves.

Calcium antagonist nifedipine modifies exercise-
induced asthma
P J BARNES, N M WILSON, M J BROWN, P IND Calcium
ion flux is involved in contraction of smooth muscle
and release of mast cell mediators. Nifedipine inhibits
transmembrane flux of Ca ++ and we have investi-
gated its effect on exercise-induced asthma (EIA).
Eight extrinsic asthmatic patients (six male, two
female) aged 16 to 38 years (mean 26 yr) were given
either nifedipine (20 mg sublingually) or matched
placebo in randomised double-blind manner. A
standard six-minute treadmill exercise test was per-
formed 30 minutes after dosing. FEV1 and peak ex-
piratory flow (PEF) were measured before and after
exercise. Venous blood for estimation of plasma
histamine (radioenzymatic assay) was taken immedi-
ately before and during the last minute of exercise.
A histamine inhalation challenge was performed 90
minutes after dosing in five of these subjects. There
was no significant increase in PEF, FEV, or vital
capacity 30 minutes after nifedipine, nor any change
in blood pressure or heart rate. The maximum fall
in PEF after exercise was 56-5±SEM 4-1% with
placebo and 36.0+5.3% with nifedipine (p<0 02).
Venous plasma histamine rose from 6-6±0-6 to
13-0±3-6 nmol/l (p<0 05) during exercise with
placebo, but there was no significant rise with
nifedipine (4-6+0-54 before and 4-8±0 54 nmol/l dur-
ing exercise). The pre-exercise value of plasma
histamine was significantly lower after nifedipine than
placebo (p<005). Histamine sensitivity was also re-
duced after nifedipine. The concentration provoking
a 20% fall in PEF (PC20 was 15±0-31 mg/ml with
placebo compared to 2-7±0-63 mg/ml with nifedipine
(p<0 05). Nifedipine therefore modifies exercise-
induced bronchoconstriction, possibly by inhibiting
release of mast cell mediators and reducing bronchial
smooth muscle contractility. The effect is small, how-
ever, and in only one subject did nifedipine completely
block EIA.

Clinical features of malignant mesothelioma
M R LAW, A GREGOR, M E HODSON A series of 135
patients from the Brompton and London Chest
Hospitals with histologically confirmed malignant
mesothelioma of the pleura has been reviewed.
Histological confirmation of the diagnosis with
reasonable certainty during life proved difficult unless
open biopsy had been performed. Postmortem con-
firmation was available in those who had not had
open biopsy. The most troublesome clinical features
were severe pain and recurrent pleural effusions. The
pain encountered was more severe and difficult to con-
trol than is usually encountered in malignant disease.
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Radiotherapy was of no benefit in controlling pain,
the effect of intercostal nerve block was temporary,
and on two patients neurosurgical procedures were
carried out, but with limited success. Opiates in
conventional dosage were often inadequate, and
regular high-dose administration was indicated, even
before the terminal stages, in some patients. Re-
current effusions did not in general respond to intra-
pleural cytotoxics, but in three patients were con-
trolled by intrapleural bleomycin preceded by aspira-
tion of the pleural cavity to dryness, and followed by
suction for 48 hours to maintain the visceral and
parietal layers in apposition. Effusions were per-
manently abolished by surgical decortication, with
consequent relief of dyspnoea. The well-known
tendency of the tumour to track along previous
aspiration sites and surgical incisions to form sub-
cutaneous deposits was confirmed, but this was
infrequently associated with pain and never with
widespread ulceration. Mean survival from onset of
symptoms was two years, but there was wide variation
and two patients have survived 10 years. No treat-
ment convincingly prolonged survival; the effect of
decortication on survival was slight, and radio-
therapy and chemotherapy were of no benefit.

Progression of intrapulmonary fibrosis caused by
asbestos exposure
I I COUTTS, J C GILSON, I H KERR, W R PARKES, M
TURNER-WARWICK Little information is available on
the progression of intrapulmonary fibrosis from
asbestos exposure. We have followed up 167 cases
of asbestosis certified by the Pneumoconiosis Medical
Panel between 1968 and 1974. Sixty-six cases died
and their mortality ex-perience has been reported.
Radiographic follow-up was obtained in 98 of the
101 survivors, and in most cases lung function tests
and clinical questionnaire were repeated. The mean
follow-up period was 7 49 years (range 4-11 yr).
The radiographs at presentation and follow-up were
placed in known order and compared independently
by three readers. Progression was considered present
when at least one reader recorded definite and one
reader possible progression. Thirty-seven cases pro-
gressed. These reported a greater increase in breath-
lessness (p<002) than non-progressors and had falls
in percentage of predicted DLCO (p<0-001), FEVy
(p<0002), and VC (p<002). The non-progressors
fell significantly only in FEV, (p<005). Progression
occurred more commonly in cases with small intra-
pulmonary opacities but its frequency did not rise
with increasing category of profusion. Progression
was not related to age, duration of exposure to
asbestos, time from first exposure, or length of
follow-up. Twenty-five cases were detected by periodic
examinations at work. These are likely to have been
diagnosed earlier in the disease. They were younger
(p<0002) and had a shorter time from first exposure
to asbestos (p<0-001) but the total duration of ex-

posure was similar. Surprisingly 56 % of these cases
progressed compared with 31-5% of cases presenting
in other ways. Greater mean falls in percentage of
predicted DLCO, FEV1 anid VC occurred in cases
detected by periodic examination. These data suggest
the possibility of an early active stage of the disease
followed at least in many cases by a non-progressive
one.

Follow-up of asbestos insulation workers in Belfast
J H M LANGLANDS, F C COYNE, M J C SIMPSON, M J
CAMPBELL One hundred and sixty-six out of 255
asbestos insulation workers seen in a survey in Belfast
in 1965-66 had chest radiographs repeated after an
average of 11-2 years (range 7-7-13-7 yr). A hundred
and sixty-one had clinical assessments and lung
function tests repeated. Thirty-six had died and 53
were lost from follow-up or had radiographs missing.
All radiographs were read by three independent
observers using the ILO classification and nail angles
of both forefingers were measured. The prevalence
of small irregular opacities in men seen twice in-
creased between surveys from 45 to 80, pleural
thickening from 61 to 104, pleural calcification from
15 to 30, basal crackles from 23 to 40, and finger
clubbing from 17 to 35. There was a higher pre-
valence of small opacities, crackles, and clubbing,
and a greater nail angle in smokers than in non-
smokers. The nail angle was greater in the left
forefinger than the right forefinger (p<0001). The
effect of smoking on lung function was assessed in
the 86 men in the second survey who had been in
the age group 40 to 59 years when they were first
seen. The results were corrected to age 50 and height
1-70 m, and allowance made for the presence of
small opacities. The RV was higher and the single
breath transfer factor TLCO was lower in smokers and
ex-smokers than in non-smokers (p<0-01). The
association between radiographic changes and lung
function, and between clinical signs and lung function,
was assessed in the same age group. The results were
corrected to age 50 and height 1-70 m, and a term
included to allow for smoking. Each group was com-
pared with workers without corresponding radio-
graphic or clinical signs. Category 1 small opacities
were associated with a lower TLC (p<001), category
2 or 3 small opacities with a lower TLC and TLCO
(p<005), and pleural thickening with a lower FVC
(p<005). Crackles were associated with a lower
TLCO, TLC (p<0-001), FEV,, and FVC (p<0-01).
The annual rate of change in lung function tests in
workers without small opacities in the original sur-
vey was less in ex-smokers than in non-smokers, and
in non-smokers than in smokers, the difference in fall
in FEVI between ex-smokers and smokers being
highly significant (p<0,01). The development of
small opacities between surveys was associated with a
smaller annual change in TLC, RV, and V'A/VA
(p<001). The relevance of this data to the diagnosis
of asbestosis will be discussed.
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High-dose chemotherapy with autologous bone
marrow support as initial treatment for small cell
carcinoma of the bronchus
R L SOUHAMI, P HARPER, D LINCH, S G SPIRO, D M GEDDES
The response of small cell carcinoma of the bronchus
to multiple drug chemotherapy is usually incomplete
and often short-lived. In an attempt to improve the
frequency and completeness of response we are treat-
ing previously untreated patients with high-dose
chemotherapy using autologous marrow infusions to
limit haematological toxicity. Twelve patients have
been treated with cyclophosphamide at a dose of
160-200 mg/kg over four days. Nine patients have
had disease confined to the thorax and three have
had liver metastases. All have had normal narrow
aspirates and bone marrow, harvested before treat-
ment and cryopreserved, infused two days after
chemotherapy. Eleven of 12 patients have had ex-
cellent responses to treatment within four weeks.
In four patients there has been complete disappear-
ance of all tumour as judged by chest radiography
and bronchoscopy at four weeks. Haematological
toxicity is predictable with profound neutropenia
lasting from eight to 14 days. Three patients have
needed platelet transfusion, seven blood transfusion,
and two have been given granulocyte transfusions.
Urothelial toxicity has been avoided by the use of
6 mercaptoethane sulphonate, two patients showing
microscopic haematuria only. Gastrointestinal toxicity
has been minimal. One patient with very extensive
disease died of recurrent tumour within four weeks
of treatment. High-dose chemotherapy produces rapid
and extensive destruction of tumour and may, in
conjunction with other treatment, improve response
rate and survival.

Major bronchial stenoses
P B ILES, R J DONNELLY Major bronchial stenoses can

cause dyspnoea, stridor, recurring chest infections,
and segmental or lobar collapse. Such stenoses may

be malignant, or follow trauma, inflammation, or

infection, but are also a well-recognised if sometimes
overlooked complication of sarcoidosis. In some cases

the aetiology is obscure. In the absence of specific
therapy, treatment usually consists of oral cortico-
steroids and inhaled bronchodilators. We describe
the use of bougie dilatation in four patients with
multiple bronchial stenosis. In two the major air-
ways on both sides were affected, in the third there
was predominantly unilateral involvement, and in the
fourth the stenoses were limited to the right middle
and upper lobe bronchi. Each patient had dyspnoea,
wheeze, and frequently recurring chest infections,
and stridor was present in the three with the most
marked stenoses. Two patients had pulmonary
sarcoidosis, the third probably had beryllium associ-
ated sarcoidosis, and the aetiology is unknown in the
fourth. Bronchial stenoses were demonstrated by
tomography, flow volume studies, and bronchoscopy.
Corticosteroids were ineffective but after bougie

dilatation at rigid bronchoscopy there was subjective
and objective improvement in each patient. In those
with inflamed and oedematous mucosae the major
benefit was in the reduction in frequency and severity
of infections. We suggest that wheeze in the presence
of sarcoidosis should not too readily be attributed to
asthma or bronchitis, and that bougie dilatation can
be of benefit in the management of some patients
with bronchial stenosis.

Effect of sustained release aminophylline in chronic
asthma
K M S ROCCHICCIOLI, J P WHITE, R D H MONIE Twenty
patients with chronic asthma completed a double-
blind crossover trial comparing sustained release
aminophylline tablets (Phyllocontin Continus), with
placebo to study the efficacy of theophylline deriva-
tives in improving the control of asthma. Before
entering the double-blind part of the study, each
patient had their aminophylline dosage adjusted to
produce a peak serum theophylline level of between
10 and 20 ,ug/ml. The patients completed a diary
card on which they recorded their asthmatic symp-
toms, using a simple scoring system, morning and
evening peak expiratory flow rates (PEFR), and bron-
chodilator usage. At the end of two and four weeks
patients attended clinic and had baseline FEV1 per-
formed and peak theophylline levels estimated. The
FEV1 performed on active therapy was significantly
better than that on placebo therapy (p=0007:
Student's t test), but cumulative dose-response curves
with rimiterol showed no synergism between amino-
phylline and the al-agonist. The mean theophylline
level on active therapy was 11 ,ug/ml (range
8-16 ,ug/ml). Analysis of the asthmatic symptoms
recorded on the diary cards showed a significant
improvement in daytime wheezing, and nocturnal
symptoms of asthma (p<0-01-Wilcoxon's Rank Sum
Test). There was also significant improvement in the
morning PEFR (p=0-001-Student's t test), and the
evening PEFR (p=0 007-Student's t test), when
compared to the placebo period. There was no im-
provement in the diumal variation. Bronchodilator
usage showed a reduction during the active period,
when compared with the placebo period (p=0-066-
Student's t test). A further six patients with theophyl-
line levels within or below the therapeutic range had
side-effects and had to be withdrawn from the study.

Comparison of the efficacy of intravenous
aminophylline, salbutamol, and terbutaline in
asthmatic patients
P V BARBER, R BELL, S S CHATTERJEE, J N SAHAY, N J P
WINSEY The long-acting beta-adrenoceptor agonists,
salbutamol and terbutaline are effective broncho-
dilators, administered orally or by inhalation. An
important aspect has been the use of beta-agonists
parenterally for rapid relief of acute asthmatic
attacks. Tradition favours the use of intravenous
aminophylline. In the present study we compare
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intravenous aminophylline, salbutamol, and ter-
butaline in patients with reversible airways obstruc-
tion to ascertain the relative value of these agents
and exclude their side-effects. Twenty patients with
at least 15% reversibility were selected for study. In
a doube-blind crossover design with random alloca-
tion the following drugs were administered on
separate days in a volume of 10 ml by intravenous
injection over 10 minutes: aminophylline 250 mg,
salbutamol 250 jg, and terbutaline 500 ,Ag. Systolic
and diastolic blood pressure, heart rate, VC, FEV,, and
airways resistance were measured before and five,
10, 20, 30, 45, 60, 80, 120, 180, and 240 minutes
after each injection. Blood gases were measured before,
20, and 240 minutes after and ECG before, 30, 90,
and 240 minutes after each administration. All three
drugs improved pulmonary functions significantly.
Terbutaline and salbutamol had a significantly greater
effect than aminophylline. Both salbutamol and
terbutaline produced a tachycardia of similar magni-
tude. Aminophylline did not cause at tachycardia.
Salbutamol caused a significantly greater incidence
of palpitation than either aminophylline or
terbutaline.

Plasma and saliva theophylline levels and pulmonary
function in asthmatic patients after Nuelin SA
(sustained release theophylline)
M P CHOPRA, G M ADDISON, A CHOPRA, L HIGGINBOTTOM
Theophylline has a relatively short plasma half-life
of around six hours so that in order to achieve
optimum bronchodilator effect from plasma levels of
10-20 mcg/ml it needs to be given at inconveniently
short intervals. We designed a study to assess the
efficacy of the new sustained release theophylline
tablet. Sixteen asthmatic outpatients (10 males, six
females) received a weight related dose of Neulin SA
at 0900 and 2100 hours for 14 days. Patients kept
diaries of peak expiratory flow rate (PEFR) measured
with a miniWright peak flow meter five times daily
and recorded side-effects. They attended the clinic on
days 7 and 14. Pulmonary function was measured,
and blood and saliva samples collected at 0900 and
1200 hours. Quantitative measurements of theophyl-
line in plasma and saliva were made using high
pressure liquid chromatography (HPLC). Mean steady-
state saliva and plasma theophylline trough values
measured on day 14 were within the therapeutic
range. Theophylline levels measured at noon under-
estimated the anticipated peak value which would be
expected to occur four to six hours after tablet
administration. The ratios of saliva to plasma theo-
phylline levels for measurements at both times were
calculated. Mean steady-state theophylline levels on
day 14 were associated with a statistically significant
increase in PEFR (p<001) from the mean pre-
treatment value of 271 1/min. The mean PEFR
trough value at 0900 hours was 20% greater and
mean PEFR at noon 41% greater than the pre-
treatment value. The present study has shown that

Nuelin SA is a satisfactory sustained release prepara-
tion which is capable of maintaining theophylline
plasma and saliva levels within the therapeutic range
with significant improvement in pulmonary function.
The 12-hourly dosage regime should result in improved
patient compliance.

Double-blind clinical trial of ketotifen and disodium
cromoglycate in bronchial asthma
R D H MONIE, A P SMITH, J D LEOPOLD, E G ANDERSON,
B H DAVIES, G 0 THOMAS In this trial we compared
the efficacy of ketotifen (1 mg bd) and disodium
cromoglycate (20 mg qds) as prophylactic therapy for
asthma. A double-blind crossover design was uzed,
involving two eight-week periods of active treatment,
each being preceded by two weeks of double placebo
treatment. The drugs were given in random order,
but tablets and spincapsules were taken throughout,
containing either placebo or active drug, according
to the stage of the trial. Inhaled corticosteroids,
where taken, were continued but DSCG was stopped
and the trial drugs substituted. Completing a diary
card, once a day, patients recorded their asthmatic
symptoms using a scoring system, morning and even-
ing peak flow rates, and bronchodilator usage.
Patients attended during weeks 2, 6, 10, 12, 16, and
20 when spirometry was performed, and the patients'
subjective response to treatment recorded. The results
show that the majority of patients felt "better" more
frequently during DSCG therapy (p<001 : fourfold
table test). There was no difference between the two
drugs when the symptom scores obtained during the
last two weeks of active therapy with each drug were
compared, apart from cough index, which showed
improvement (p<0 05) in extrinsic asthmatics while
on DSCG. The symptom scores during the last two
weeks of active treatment with either drug were
compared with the preceding placebo period. DSCG
led to improvement in the cough index (p<002),
wheeze (p<005), and dyspnoea (p<005). There was
no similar improvement with ketotifen. The only dif-
ference in spirometry between the two drugs was a
reduction in the diurnal variation in the PEFR dur-
ing DSCG therapy compared with ketotifen
(p<0 002). Thus DSCG appears to have an additional
therapeutic effect in these patients, whereas
ketotifen does not.

Cigarette smoking and changes in bronchial
epithelium
TIM HIGENBOTTAM, J R REES, G M COCHRANE, T J H
CLARK, D TURNER Experimental exposure of animals
to inhaled cigarette smoke leads to a replacement of
normal pseudostratified epithelial pattern of respira-
tory passages by a multiple-layered one. Similar
changes, in association with past history of cigarette
smoking, have been described in man, but only from
examination of material obtained at necropsy. The
question arises as to whether it is possible to detect
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such epithelial changes in man during life and to what
degree they reflect current cigarette consumption.
From 35 patients undergoing clinically indicated

fibreoptic bronchoscopy, specimens of bronchial
epithelium, in addition to those required for diagnosis,
were obtained from macroscopically normal segmental
bronchi. Each was fixed in glutaraldehyde before pre-
paring thin (1 usm) plastic sections which were stained
with toluidine blue for light microscopy. Patients
also completed a questionnaire on respiratory
symptoms and smoking habit.

Quantitative examinations using an eye-piece
graticule were made: basement membrane thickness,
the epithelium thickness and an estimate of hyper-
plasia, and a count of epithelial cell nuclei for a
given length of basement membrane. From each
patient's specimen measurements were obtained from
three separate sections and the average was taken.
The effect of each smoking variable (from the
questionnaire) on these epithelial measurements was
estimated using a stepwise multiple regression. Only
the cell count of the epithelium was signficantly cor-
related to smoking habit, in particular to daily
cigarette consumption (r=0,53). It therefore appears
possible to estimate the effect of current smoking
habit in individuals by assessing the degree of
epithelial hyperplasia. This technique may well have
wider uses in respect to other clinical circumstances.

Endoscopic argon laser treatment of bronchial
carcinoma: techniques
M R HETZEL, F J C MILLARD, C BRIDGES, I P WILLIAMS
We are studying a laser system which can be used
with the fibreoptic bronchoscope in the management
of bronchial carcinoma. An argon ion laser (Spectra
Physics) produces a blue laser beam (wavelength 0-514
microns), which gives up to 12 watts continuous
power. This is focused on to one end of a 200 micron
quartz fibre (Quartz-Celice) three metres in length
so that an output of at least six watts is obtained
from the distal end. This produces a very high in-
tensity beam which is capable of destroying tumour
tissue with good haemostasis. The unfocused laser
beam diverges at 200 as it emerges from the fibre so
that safety is improved by a rapid reduction in power
density with distance. The blue laser light is well
adsorbed by blood. Any material contaminating the
end of the fibre will cause it to overheat with rapid
deterioration of the fibre and poor transmission of
the laser light. These problems are reduced by en-
closing the fibre in a plastic tube through which gas
is blown; the whole system is sufficiently narrow to
be easily passed through the suction channel of a
standard bronchoscope. A two-position foot-switch
selects a low power aiming beam directly visualised
through the bronchoscope. Having used this to
position the fibre tip correctly, full power is then
used. An orange filter automatically slides across the
field of view to protect the operator's eye, and gas
flow is also increased. Other personnel are protected

by orange goggles. Entry into the endoscopy room is
restricted by door bolts and illuminated warning
signs. The laser has proved safe and controllable in
operation; the major technical problem is to maintain
the fibre in good condition.

Endoscopic argon laser treatment of bronchial
carcinoma: results
F J C MILLARD, M R HETZEL, I P WILLIAMS, C BRIDGES
The results of a pilot study of palliative treatment of
bronchial carcinoma with endoscopic argon laser
light are reported. Patients were selected in whom
conventional treatments (surgery, radiotherapy,
chemotherapy) were either inappropriate or had failed
to maintain control of symptoms. In particular, we
selected patients complaining of dyspnoea from
occlusion of major airways. Results were assessed by
effects on symptoms, chest radiography, and respira-
tory function tests and will be presented. Generally,
patients found the procedure no more distressing than
a routine bronchoscopy. Treatment was never ade-
quate in a single session, and patients were usually
treated at weekly intervals until their suitability for
continued treatment was established. There is no
theoretical limit to the number of treatments which
can be given. Infection was often a problem after
re-expansion of collapsed lung. With careful patient
selection, the laser may have a limited value as an
adjunct to conventional treatments for bronchial
carcinoma.

Thoracic metastases
M P SHEPHERD Over 100 patients referred to the
Cardiothoracic Surgical Unit at Harefield Hospital
and found to have thoracic metastases arising from
non-pulmonary primary tumours are reviewed. In
80% the secondaries were intrapulmonary and in the
remainder other thoracic structures such as chest
wall, pleura, and mediastinum were involved. The
diagnosis of thoracic secondary deposits was con-
firmed histologically in most cases. In a few instances,
however, it was impossible to be sure whether the
pulmonary lesion was a metastasis or a second
primary of identical cell type. In most patients
thoracic metastases developed at varying intervals
after treatment of the primary tumour but in some
the thoracic lesion was the presenting feature. The
histology and site of the primary lesion, management
of the thoracic metastases, and the survival of these
patients are reviewed. In about one-third the primary
lay in the gastrointestinal tract, in one-third the
genitourinary tract, and 15 % had breast primaries.
The remainder made up a miscellaneous group of
metastases from laryngeal primaries, sarcomas, and
melanomas. Just over half the patients had major
thoracic surgery for their secondary tumours. Taking
into account cell type, site, and number of metastases
and survival, an attempt will be made to evaluate the
place of such surgery in the management of thoracic
metastatic disease.
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Side-effects of intrapleural BCG
M R LAW, S G SPIRO, D M GEDDES, M E HODSON A
study was set up to attempt to confirm claims for
improved survival when intrapleural BCG is given
in the postoperative period after surgical resection for
bronchogenic carcinoma. Thirty-nine patients have
been given BCG, and there are 39 control subjects.
The Tice strain of BCG was used; since a recent
study using the less immunogenic Glaxo strain
showed no benefit from intrapleural BCG. In the
present study a disturbing incidence of postoperative
complications has been found in the BCG-treated
group, but not in the control group, and may be at
least in part attributable to BCG. Eleven patients had
infective complications, six of whom had empyemas
and five wound infections. The empyemas constituted
a major problem in every case. In addition, several
patients had prolonged undue chest pain, possibly
representing a low grade pleurisy. Previously reported
side-effects including prolonged fever and hepatic
dysfunction were again experienced. It is too early to
compare adequately survival in BCG-treated and
control groups, but there is no obvious difference at
present. However, the occurrence of these infective
complications is considered to be a strong contra-
indicati(on to further administration of intrapleural
BCG.

Symposium: Heart transplantation at Papworth
Hospital
Selection of recipients and postoperative management
T A H ENGLISH All potential recipients for heart
transplantation should have advanced heart disease
unresponsive to further medical or conventional
surgical treatment and have a poor prognosis for
surviving the next six to 12 months. In most instances
this is the result of severe damage to the left
ventricular muscle secondary to ischaemic heart
disease or cardiomyopathy. Additional medical
criteria include a pulmonary vascular resistance that
is not unduly elevated (less than 10 Wood units) no
active infection, and no insulin-dependent diabetes.
Recent pulmonary infarction is a relative contra-
indication, as is advanced cardiac cachexia. Patients
should be between the ages of 15 and 50 years, and
should be psychologically stable and strongly moti-
vated to accept the chance of an improvement in
their quality and duration of life. The donor and
recipient operations are conducted by two separate
surgical teams in a closely co-ordinated way. Because
of advances in preservation techniques, it is now
possible to conceive using donor hearts from virtually
any hospital in the United Kingdom. After operation
a close surveillance is maintained for evidence of
infection and rejection, and it is the length of post-
operative hospital stay and the frequency of patho-
logical investigations that constitute the main cost of
the procedure. We use a triple regimen of antihuman
thymocyte globulin, prednisolone, and azathioprine
for immunosuppression. Percutaneous endomyo-
cardial biopsy under local anaesthesia is an invaluable

tool for detecting rejection and is performed every
10 to 14 days during the early postoperative period.

Anaesthetic and environmental aspects of cardiac
transplantation
D W BETHUNE Patients undergoing cardiac trans-
plantation pose problems for the anaesthetist related
to their perilous preoperative cardiac condition. It is
apparent from the literature that most centres have
successfully adopted the anaesthetic techniques al-
ready in use for general open-heart surgery in their
units. The use of an inhalational technique for
induction and maintenance of anaesthesia will be
presented, as this seems to be ideally suited to this
group of patients. The sequence of management of a
typical recipient will be presented to illustrate the
potential problems in both the clinical and temporal
spheres. After transplantation, early endotracheal
extubation and mobilisation is desirable and normally
possible. The environmental requirements for the
patient, and the problems of providing these in the
context of a busy cardiothoracic unit will be
discussed.

Pathology of cardiac transplantation
P G I STOVIN The resected recipient's heart has
usually shown end-stage cardiac disease but some
have shown unusual features. One case had intra-
nuclear inclusions, another a probable coronary
embolus, and a third with a dilated ventricle had
histological evidence of hypertrophic obstructive
cardiomyopathy. The assessment of acute rejection
from endomyocardial biopsy will be discussed and
illustrated. The problem of diagnosing chronic re-
jection will be demonstrated and discussed in relation
to acute rejection and endomyocardial biopsy.

Early results
T A H ENGLISH Thirteen patients received heart
transplants at Papworth Hospital between January
1979 and October 1980. Their ages ranged from 16
to 52 (mean 36) years and all were men. Seven
patients had cardiomyopathies and six ischaemic
heart disease. The ages of the donors ranged from
16 to 35 (mean 21) years. Three were women and
10 were men. During this period 170 patients were
referred for consideration of heart transplantation,
56 of whom were admitted to hospital for further
evaluation. Twenty-nine patients were accepted for
transplantation and eight died while awaiting opera-
tion. Eight patients referred for transplantation wvere
accepted for "conventional" surgical operations. At
the end of October 1980 seven of the 13 patients %Nere
alive six weeks to 14 months after transplantation.
Three patients died from rejection 59 days, 11 weeks,
and seven months after operation. There were two
deaths as a result of brain damage and one patient
died from dysrhythmia. Of the remaining seven
patients, six had left hospital and three had returned
to work.
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