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requiring frequent determinations and cor-
roboration by other tests.

3. In contrast to the previously empha-
sized hypophosphatemia, the serum phos-
phate levels have been normal in most of
our recent cases of surgically proved hyper-
parathyroidism.

4. The tubular reabsorption of phosphate
measured by a simplified technic was uni-
formly subnormal. This test was of diag-
nostic value in those patients with minimal
hypercalcemia and normal phosphate levels.
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DIscUSSION

DR. ROYSTER: I enjoyed this paper very much,
since we certainly need more methods to diagnose
this condition when there are borderline states.
I have one question I would like to ask of Dr.
Goldman. In these cases of borderline disease,
where this test proved to be confirmatory, what
did the pathology of the glands show?

I am reminded of a statement by Dr. Cope, in
which he was writing of the thyroid gland as well
as of the parathyroid, that when the endocrine

gland is out of balance and produces disease, it
is usually possible in most every case to find the
cellular change indicating that there is actual
disease. Also, I would like to point out another
thing, that there are many causes of changes in
the phosphorus excretion and in the test of tubular
reabsorption. There have been studies to show
that there is an increased excretion of calcium
under various conditions, with or without the
presence of hyperparathyroidism, and that when
the patient is excreting calcium in excess, the
calcium takes phosphorus with it. Therefore hyper-
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calcemia and hyperphosphaturia, to my mind, will
be a suggestive test, but not diagnostic. In border-
line states the calcium excretion may be extremely
helpful.

DR. COPE: Dr. Goldman is so right. If we could
have some further and more accurate tests to re-
veal the disease of hyperparathyroidism, we would
be just so much further ahead. I hope this proves
to be one such, but I am a little in doubt.

First of all, it depends upon abnormalities in
chemical levels, and the formula, of course, in-
volves the phosphate level. There are so many
things that disturb in the phosphate level, as com-
pared with the calcium level, that one can question
whether anything that deals with phosphorus is
ever going to be quite as reliable a diagnostic test
as the calcium.

That doesn't mean that the phosphorus metab-
olism is not disturbed, just as Dr. Goldman has
said. After all, the value of a test depends upon
how characteristic it is for a disease, and how
seldom, therefore, it is found in any other circum-
stance.

The other trouble with all the tests that depend
upon blood levels is that the less the disease, the
less the disturbance, and the greater the disease,
the greater the disturbance; and we are going to
run into the same trouble here, inevitably, because
the least amount of hyperparathyroidism will give
us the least positive effect, and it may fall into the
level of normal or into the range of normal.

Those were three very excellent slides that Dr.
Goldman showed. First of all, he showed that in
the calcium blood levels of his patients there was
almost no overlap between the blood calcium level
of the parathyroid patient and the normal, whereas,
in the phosphates, as he emphasized, there was a
big overlap.

The next slide showed the overlap of the nor-
mals in this new phosphorus test, and that is really
the crux of the matter, so I wish he would com-
ment a little bit more, if he will, on the observa-
tions in the normal and how the range appears in
the normal. I hope it is very narrow, so that the
test will be the more positive in the patients with
disease. [Applause]

DR. ANLYAN: I appreciate the privilege of the
floor for discussing this excellent presentation by
Dr. Goldman. We have had a similar experience
at the Duke University Hospital.

(Slide) This is no longer a rare disease in our
institution, thanks to the efforts of Dr. Frank
Engel and his staff on the metabolic service. In
the past 23/ years we have had 26 parathyroid-
adenomas removed surgically. The TRP was car-
ried out in the last 16 cases and was low in 15
of the 16; it was low-normal in the 16th case. This
16th case had normal calcium and phosphorus
levels.

We feel that all suspects of hyperparathyroid-
ism should have periodic follow up examinations
for these chemistries every 6 months, just as pa-
tients with suspected tuberculosis have chest x-
rays periodically.

(Slide) We have been particularly interested
in some of the unusual manifestations of hyper-
parathyroidism.

Twelve of our patients have had major gastro-
intestinal symptoms, with nausea, vomiting, cramp-
ing abdominal pain, and constipation. One patient
had a duodenal ulcer which was aggravated by
the ingestion of milk. One patient had a severe
postoperative pancreatitis, proven by laparotomy
following the removal of a large parathyroid
adenoma.

Two patients had the presenting symptoms of
arterial occlusive disease with diffuse arterial cal-
cinosis. One patient had a picture of jugular and
subclavian vein thrombosis with pulmonary em-
bolism.
We had one patient with a rare instance of

parathyroid psychosis, an elderly lady who was
violent on the psychiatric ward, and who on a
routine ECG examination was thought to have
evidence of hypercalcemia. Following removal of
the adenoma, she became a nice, pleasant old
lady. For about a month the biochemistry depart-
ment was flooded with calcium-phosphorus deter-
minations from the psychiatric service.

There was one patient who came in moribund
with an admission diagnosis of lupus erythemato-
sis. At autopsy he proved to have nephrocalcinosis
and a parathyroid adenoma. We feel that all pa-
tients suspected of having hyperparathyroidsm
should be checked every 6 months with this bat-
tery of tests. Thank you very much. [Applause]

DR. GoLDmAN: We are all well aware that
usually there is no single laboratory test that will
always prove to be pathognomonic of a given
disease. The trite expression that the laboratory
test must fit the clinical picture is usually true.

In hyperparathyroidism, however, we depend
more on the laboratory for diagnosis than we do
for other diseases. This is the result of a lack of
clinical manifestations of conditions that are
usually complications of hyperparathyroidism.
These include renal stones, nephrosclerosis, dimin-
eralization, and symptoms such as Dr. Anlyan has
just described.

We have several patients, still on our doubtful
list, whose serum calcium or phosphorus determi-
nation is not compatible with the diagnosis of
hyperparathyroidism, and whose T.R.P. determi-
nation is low. It may be that the only way the
issue will be decided will be by exploring the
neck. To date, however, we have not resorted to
"exploration" in any of the patients who were in-
cluded in this series. A positive preoperative diag-
nosis is important as a stimulus to the surgeon to
find the tumor.
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Conceming the pathologic findings in the gland
that Dr. Royster asked about, all but 3 of these
patients had adenomas, some of which were mul-
tiple. These three patients had primary hyperplasia
of all parathyroid glands.

We are aware that there are other conditions
which may produce a lowered tubular reabsorption
of phosphate, such as osteoporosis, multiple myelo-
mas, renal stones without hyperathyroidism,
osteomalacia, and the Fanconi syndrome. How-
ever, the diagnosis of these conditions usually can
be made on other grounds.

The normal range of tubular reabsorption in
our cases varied from 78 to 94 per cent. Two pa-
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tients had a T. R. P. of 74 per cent, which ap-
proximates the normal range. One patient, as I
mentioned previously, had a T. R. P. of 90. She
was being studied while on a phosphorus-restricted
diet at the time, however, which may well have
accounted for this finding.

We feel that every diagnostic aid available
should be used in these borderline cases. Time is
an important factor in the treatment of hyper-
parathyroidism; many patients develop uremia
and severe hypertension even after the tumor is
removed.

I wish to thank Dr. Royster, Dr. Cope and
Dr. Anlyan for their discussion.
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