
with a reasonably large bulla and moderate impairment of
pulmonary function. Resection of a giant bulla seems neither
to increase the size of other bullae nor to promote the
formation of new ones.' 12 Patients with bullae who develop
symptoms have almost invariably been smokers.'6 If they
continue to smoke after the operation surgery has little to
offer.'2 17
The possibility of unearthing a bulla meriting resection is

one of several reasons why a discrepancy in clinical signs
between the two sides of the chest in a patient with chronic
airflow obstruction should prompt referral for a plain chest
radiograph.
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Small cell lung cancer

Surgery offers good survival, but most patients do not have operable tumours

Chemotherapy has undoubtedly increased short term survival
in patients with small cell lung cancer, but few patients
survive five years after treatment with chemotherapy alone.
As Leonard pointed out in a recent review, "The aim of
curing a majority of patients with this disease using systemic
therapy seemed at the start of this decade to be a realistic goal
but has at the end of it proved to be something of a diagnostic
mirage. "' Now a group ofsurgeons in Edinburgh has reported
impressive survival rates among patients with stage I and
stage II disease who were treated by resection.2 They argue
that many patients may have been denied surgical treatment
because of "the current view ofmost physicians -hat small cell
lung cancer is not a surgical disease." Should these results
make physicians reassess their approach? What role does
surgery have in the management of small cell lung cancer?
About 60% of patients with limited disease3 and perhaps

about 30% of those with extensive disease' will show a
worthwhile clinical response to chemotherapy. Nevertheless,
only 15-20% of those with limited disease survive for two
years, and the prognosis for those with extensive disease is
even worse.45 Chemotherapeutic regimens more intensive
than those tried in the past decade are unlikely to have much
impact on prognosis, nor are the analogues of drugs already
assessed in established regimens. Studies with different
durations of inductions and late intensification of treatment
will continue, however, in the hope that more basic research,
such as the identification oftumour cell markers, will help the
clinician to predict the response to chemotherapy more
accurately. Response may now be correlated with perform-
ance status, age, and stage of disease, but the discovery that
patients who respond best to chemotherapy are those who are
fit and young and have limited disease is less than surprising.
The results of conventional surgical resection of operable

small lung cancers are difficult to assess as the published
five year survival figures range from zero to 35%.6-S The
Edinburgh group's cumulative five year survival rate of 35%
for patients with stage I disease and 23% for those with stage II
disease represents 10 years' experience, during which 27

patients with stage I and 29 with stage II cancer were treated
by surgical resection. These results are superior to those of a
retrospective study of 71 patients with small cell lung cancer
with similar disease stages in which only 12% had survived
five years after surgery.8 Nevertheless, on the basis of this five
year survival Sorensen et al concluded that selected patients
with small cell lung cancer should be treated by surgery
alone-that is, without adjuvant chemotherapy. The Edin-
burgh surgeons would agree and suggest that surgery offers
"the prospect of long term survival" for patients with stage I
and stage II small cell lung cancer.
The surgeons used data collected by the Edinburgh lung

cancer group to imply that many patients were denied
potentially curative surgery and perhaps instead received
chemotherapy. These data show that over the 10 years some
1800 patients with small cell lung cancer presented in
Edinburgh, ofwhom only 127 were referred to surgeons.9 Yet
surgeons must be aware that the vast majority of patients with
small cell lung cancer present with inoperable disease. In the
Edinburgh surgical series almost one third of patients did not
have a preoperative diagnosis. The likely explanation for this
is the continuing practice of most clinicians of referring to
surgeons patients with peripheral pulmonary lesions who are
fit enough for surgical resection and in whom malignant
disease is probable even if not proved.

If the surgical management of patients with small cell lung
cancer has fallen into disrepute, as the Edinburgh surgeons
suggest, their paper should be used as a timely reminder that
most long term survivors of small cell lung cancer are the
fortunate few who present with operable disease. All patients
with proved small cell lung cancer (and who are otherwise fit)
should have the benefit of a surgical opinion if they have stage
I or stage II disease.

Yet most patients cannot be treated surgically. Their
disease is too extensive for such treatment and instead they
receive polychemotherapy or radiotherapy, or both, or no
specific treatment. Perhaps their awful prognosis might be
improved by primary surgery with postoperative chemo-

BMJ VOLUME 300 27 JANUARY 1990 209

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j.300.6719.209 on 27 January 1990. D
ow

nloaded from
 

http://www.bmj.com/


therapy or neoadjuvant chemotherapy followed by surgery
with or without thoracic irradiation. Certainly the results of
cancer treatment policies are depressingly poor.
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Intact parathyroid hormone assays

Interpretation must take account of biological variation

Since their first development in 1963 parathyroid hormone
immunoassays have been invaluable in assessing patients with
disorders of calcium metabolism. ' The interpretation of
the results of these immunoassays has, however, been
complicated by the molecular heterogeneity of circulating
parathyroid hormone. As a result of the proteolytic metabo-
lism of parathyroid hormone, both within the parathyroid
gland and elsewhere in the body, the circulation contains
amine and carboxy terminal fragments of parathyroid
hormone in addition to the intact parathyroid hormone (1-84)
peptide.2 In an attempt to improve clinical discrimination
immunoassays were developed with specificities for amino
terminal and mid-terminal or carboxy terminal parathyroid
hormone. In general these assays either lacked the required
sensitivity or showed overlap between values in normal people
and in groups of patients.
The recently developed two site immunometric assays for

parathyroid hormone allow the intact parathyroid hormone
(1-84) peptide to be measured without interference from
fragments.3' The sensitivities of these assays are in the low
picomolar range-sufficient to measure the hormone in
normal people.
The main application of parathyroid hormone assays

is in the differential diagnosis of hypercalcaemia. Initial
evaluations of the new assays for intact parathyroid hormone
showed improved clinical discrimination between patients
with hyperparathyroidism and hypercalcaemia of malig-
nancy.`~The distinction was not, however, complete; though
the concentrations of intact parathyroid hormone in these
groups are well separated, 3-5% of patients with hyperpara-
thyroidism have values at the upper end of the reference range
for normal people and 20-30% of patients with hypercal-
caemia of malignancy have low but detectable concentrations
of intact parathyroid hormone.

Secondary hyperparathyroidism is a consistent feature of
advanced renal failure. In the past the measurement of
parathyroid hormone in patients with renal failure has been
compromised by the presence of an excess of biologically
inactive carboxy terminal fragments. Because the new assays
are not affected by parathyroid hormone fragments they
should overcome this problem. In patients with renal failure
they should be sufficiently specific to follow either the
clearance of intact parathyroid hormone after parathyroid-
ectomy6 or the suppression of intact parathyroid hormone
after treatment with calcium.7 This may not be the case for all
assays.'

Since the new assays are sensitive enough to measure intact
parathyroid hormone concentrations in normal people and

follow changes within the reference range they have been used
to study the physiology and control of its secretion.9 This
work has defined the circadian rhythm of intact parathyroid
hormone secretion in normal men. It was shown to rise in a
broad peak outside the reference range from 0200 to 0600.
This was accompanied by a parallel rise in concentrations
of nephrogenous cyclic AMP, indicating that the intact
parathyroid hormone released was biologically active. There
was considerable variation in the return to baseline concentra-
tions among normal people, with the period between 0600 and
1000 characterised by great variability among individuals.
The assessment of the intact parathyroid hormone concentra-
tions in an individual must take this variability into account.
Early morning samples, such as those typically collected
from patients in hospital, may have spuriously raised concen-
trations. Further studies have shown the absence of a
synchronised circadian rhythm in patients with primary
hyperparathyroidism.' Comparison of 24 hour profiles indi-
cates that the best discrimination between normal people and
patients with hyperparathyroidism is achieved when samples
are taken between 1100 and 1400.
Most patients screened for hypercalcaemia of malignancy

have undetectable concentrations of intact parathyroid
hormone. Finding detectable intact parathyroid hormone in
such patients has been ascribed to a change in the calcium set
point of the parathyroid glands." In patients with hyper-
calcaemia of malignancy with undetectable intact parathyroid
hormone concentrations studies of the effects of treatment to
lower calcium have confirmed that an increase in intact
parathyroid hormone concentration occurs as the calcium
decreases but while the patient remains hypercalcaemic.'2
When assessing these patients, therefore, intact parathyroid
hormone concentrations should be measured before giving
any treatment to lower calcium.

Although intact parathyroid hormone seems more stable
than previously suspected,3"' there is some variability. Short
delays in separation and freezing of samples would not
normally be expected to have substantial adverse effects on
the clinical value of the assays, but such delays might lead to
the misclassification of patients with only borderline increases
in circulating intact parathyroid hormone concentration.'
The development ofassays of intact parathyroid hormone is

an important advance in the laboratory assessment of calcium
disorders. The improved sensitivity and specificity of the new
assays make it possible to achieve better discrimination
between clinical groups. But the use of these assays has also
highlighted the extent of biological variation in intact para-
thyroid hormone and its rapid response to treatment. The
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