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THIS is a report of the first 100 patients
with parathyroid tumors who were ad-
mitted to the Charity Hospital of Louisiana
from January, 1942, through June, 1970.
The experience in this large general hos-
pital for the indigent people of Louisiana
differs from that obtained by an individual
consultant, a private clinic, or a community
hospital. The overall results have been sat-
isfactory, although some complications and
fatalities have occurred and it is hoped
that this review may prevent similar prob-
lems in this and other teaching institutions.

Fifty-three of these cases were previously
presented by one of us at the Southern Sur-
gical Association in 1966.13 In the ensuing
4%2 years, 47 cases have been added to the
review including hyperplasias as well as
adenomas. These cases have been obtained
through the aid of the Tumor Registry at
Charity Hospital whose records date back
to 1948 and the Charity Hospital Record
Room where the coding system can iden-
tify diagnoses made since 1942.
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Seventy-five of these patients have been
classified as surgical cases. The disease in
these patients was diagnosed and treated
by operation (Fig. 1). Twenty-five cases
were discovered at autopsy. During this
period admissions to Charity Hospital
ranged between 50,000 to 60,000 per year.
The Tulane service contributed 52 surgical
cases and 19 autopsy cases, the LSU ser-
vice contributed 23 surgical cases and four
autopsy cases, and the now-discontinued
Independent service provided two autopsy
cases.

In the first 9 years of the series only one
case was diagnosed in a patient with renal
stones whose adenoma was removed in
1942 (Fig. 1). The first successful operation
for parathyroid adenoma had been per-
formed 17 years before by Mandl in Vi-
enna in 1925.18 Twenty instances requiring
operation were diagnosed in the second 10-
year period from 1951 through 1960, while
five cases of parathyroid tumors previously
undiagnosed were confirmed at autopsy. In
the last 10 years from 1961 through 1970,
reliable and accurate serum calcium deter-
minations have been responsible for diag-
nosis of 54 instances requiring operation.
The pathologists have found an additional
20 tumors at autopsy. Parathyroid tumors
are more commonly diagnosed as a result
of multichannel biochemical autoanalyzers
used for screening all admissions, thereby
detecting patients with hypercalcemia in-
dicating investigation.8 Indeed, this has
raised the problem of whether neck explo-
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Charity

rationi ftor adenoma is juistified in patients
wN itlh hypcrcalceminia anid Ino related syrp-

tomatologv. The mutlticlhaninel aiaNlyzer has

onlyibeen in use at Charity Hospital for
the past 6 monitlhs aind has Inot conitributed
to the detection of cases in this report.
One patienit in the surgical group is aII

80-vear-old woiman w-ith ain elevated serum

calcium in wvhom it hals been decided to
defer operation as the surgical risk out-
w,veighs the potential benefits. Of the surgi-
cal cases, eight patients with adenomas
were found incidentally at operations for
other conditions. Seven operations were for
disease of the thyroid, usually nodular goi-
ters or adeinomas. One parathyroid ade-
noma was found incidentally at prophylac-
tic neck dissection for carcinoma of the
tonsil. These patients had no symptoms of
hvpercalcemia nor had thev had serum cal-
cium determinations and the adenomas
wvere considered asvmptomatic. Of the au-

topsy cases, 14 patients had no symptoms
of parathyroid disease recorded in their
charts. Thus, 19 patients were found to
have adenomas without svmptomatology.

Distribution by Age

The youngest patient in this series wvas
a 1-55-year-old boy who had renal stones and

the oldest was a 92-vear-old woman in
wxhom adenoma was found incidentally at
autopsy (Fig. 2). In the last 4 years, in
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five paLtients under 20, the disease was di-
agDnosed Nwith a variety of findings in
marked contrast to the past when most pa-

tients fell in the older age groups and had
rcnal stones or bony pathology,. They had
had hypercalcemia long enouighl to produce
obvious findings. The grreatest number of
cases (30) w7ere found in the sixtlh decade.
In 69 of the patients the disease wvas diag-
nosed betwN7een their 41st and 70th y-ear.

The patients brought to autopsy wvere in-
variably in the older age groups.

Distribution by Race and Sex

Thirtv-eight white patients and 62 Negro
patients wvere in the series (Fig. 3). Dur-

ing the same period about 70%c of the hos-

pital admissionis wvere Negroes, but if ob-
stetrical, premature, and newborn admis-
sions wvere deleted, the average number of
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Negro admissions decreased to about 60%
so there was no greater racial incidence in
our experience. The tumors occur more

commonly in women. Seventy-seven of our

patients were women while 61% of the
hospital admissions were female.

Number and Types of Tumors

Of the 100 patients with parathyroid tu-
mors, there were 96 with adenomas, three
with hyperplasias, and one with carcinoma.
Of the patients with adenomas, 86 had
single adenomas, five had two adenomas,
three had three adenomas, one had multi-
ple adenomas, and one was not explored.
This report is somewhat different from
Cope's series in which 250 cases contained
34 patients with hyperplasia and 14 pa-

tients with parathyroid cancers.3

Three of the patients with single ade-
nomas had hyperplasia in one other gland.
Of the three patients with hyperplasia, two
had involvement of four glands, one had
involvement of three glands and one nor-

mal gland. Of the patients with four hyper-
plastic glands, one was a case of tertiary
hyperparathyroidism occurring in a 30-
year-old man who underwent a related
donor renal transplant in March, 1967. By
September, he had developed bone pain
and osteoporosis. Work-up revealed ele-
vated serum calcium levels and findings

compatible with hyperparathyroidism. Ex-
ploration of the neck in October, 1967, re-

vealed four hyperplastic parathyroid glands.
Three and one half glands were removed.
Calcium levels returned to normal and the
patient is asymptomatic. This situation oc-

curs in patients with renal failure, chronic
uremia and resultant poor absorption of
calcium. Persistent hypocalcemia results in
compensatory hyperplasia of the parathy-
roid glands. Following correction of the
uremic state by successful renal graft, ter-
tiary hyperparathyroidism may persist char-
acterized by chief cell hyperplasia, high
serum calcium and low serum phosphorus
which produces renal stones, bony and
other pathologic changes. In some patients
after successful renal transplant the hyper-
plasia regresses, in others it persists requir-
ing operative correction. The first such case

was reported by McPhoul16 in 1964. By
1970, the 18th case manifested by renal
stones and acute hyperparathyroidism was

reported by Latimer et al.14

The single patient with carcinoma died
of parathyroid poisoning. A tumor thought
to be an adenoma was removed at another
hospital because of persistent hypercal-
cemia. Two years later the patient under-
went reoperation because of recurrent ele-
vated serum calcium and a second large
parathyroid gland was removed. The pa-

tient was transferred to Charity Hospital
because of persistent hypercalcemia where
she died shortly after admission. At autopsy
a recurrent mass which proved to be a low
grade parathyroid carcinoma was found in
the region where the first tumor had been
removed. It was felt on review of the sec-

tions that the original gland and the recur-

rence were carcinoma and that the second
gland was a normal parathyroid.

It is not, possible to accurately classify
the histologic characteristics according to
cell type of the tumors without having a

single pathologist review the sections in
each case. The pathology reports do not
describe the cell type in most cases. How-
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ever, when review has been carried out,
the symptomatic cases generally have been
of the chief cell type. There were seven

oxyphil adenomas, all in non-functional oc-

currences and three functional clear cell
adenomas described. The hyperplasias were

chief cell or mixed oxyphil and chief cell
type.

Anatomical Location

It has been difficult to determine the ana-

tomical location of the tumors in many of
the older charts particularly among the au-

topsy cases. The three cases of hyperplasia
involved three or more glands which were

all in normal positions. The locations of 84
adenomas in 76 patients were recorded and
are depicted in Figure 4.

Fifty-one of the adenomas were located
behind the lower lobes of the thyroid gland
receiving blood supply from the inferior
thyroid arteries. Twenty-two were found on

the right side, 29 on the left side. Eighteen
adenomas were found posterior to the supe-

rior lobes of the thyroid associated with the
superior thyroid artery, eight on the right
and ten on the left. Four glands on each
side were located in an intermediate posi-
tion between the upper and lower lobes so

that it was not possible to classify the posi-
tion of the adenoma. Three adenomas were

found within the thyroid gland. One was

found by the pathologist after routine thy-
roidectomy, the exact place was not re-

corded although it was within the gland.
The second lesion was found within the
isthmus of the gland and was large enough
to be palpated at exploration. The third le-
sion was found within the right lobe of
the thyroid after subtotal thyroid resection
which was carried out for persistent hyper-
calcemia after previous exploration of the
neck failed to reveal an adenoma. Four
adenomas were found in the upper anterior
mediastinum and are shown in Figure 4.
Two were removed at the time of neck ex-

ploration, one was in the tracheo-esopha-

NOT

FIG. 4. Eighty-four

RECORDED

adenomas in 76 patients.

geal groove and one was behind the junc-
tion of the clavicle and sternum on the
right side. The remaining two adenomas
were found at mediastinotomy, both at the
second stage operations for persistent hy-
percalcemia following previous negative
neck explorations.

Associated Cancer

In reviewing the cases, a large numbir
of concurrent cancers were found in these
patients. Table 1 reveals that there were
21 carcinomas found in 18 of the 100 pa-
tients. There were six thyroid carcinomas,
four pancreatic, two prostate, and two
colon carcinomas. The rest were in various
other sites as listed. There were 19 adeno-
carcinomas and two epidermoid carci-
nomas. The only explanation of the appar-

ent increased incidence of cancer is that
a large percentage of these patients are in
the cancer age groups.

Associated Thyroid Disease

Associated thyroid disease occurred in 21
patients in conjunction with parathyroid tu-
mors. Table 2 lists 15 patients with goiters,
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TABLE 1. Twenty-one Concurrent Carcinomas Found
in 18 of 100 Patients with Parathyroid Tumors

Type of Carcinoma No. Cases

Thyroid 6
Pancreas 4
Prostate 2
Colon and rectum 2
Penis 1
Salivary gland 1
Ovary 1
Uterus 1
Stomach 1
Esophagus 1
Gallbladder 1

TABLE 2. Twenty-five Associated Thyroid Diseases
in 21 of 100 Patients with Paratihyroid Tumors

Thyroid Disease No.

Goiter 15
Nodular (euthyroid) 13
Colloid (hyperthyroid) 2

Carcinoma 6
Papillary 2
Follicular 1
Sclerosing 1
Medullary* 1
Hurthle cell* 1

Adenoma 3
Follicular 2
Hurthle cell 1

Thyroiditis I

* Both lesions found in the same patient.

TABLE 3. Presenting Findings in 80 Patients
witth Parathyroid Tumors

Renal stone and nephrolithiasis 51
Weakness, fatigue, malaise 23
Peptic ulcer and related symptoms 17
Hypertension 6
Lethargy, confusion, psychosis 5
Pancreatitis 3

including 13 with nodular goiters without
evidence of hyperfunction, and two with
diffuse toxic goiters that had undergone
involution at the time of removal as a result
of appropriate preoperative medical ther-
apy. Six carcinomas of the thyroid were

found; two papillary, one follicular, one

sclerosing, and in one patient a medullary
and Hurthle cell carcinoma was found in
the same gland. Three adenomas were

found, two follicular and one Hurthle cell.
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One patient had histologic evidence of
thyroiditis.

Presenting Complaints
Eighty patients had complaints sugges-

tive of adenoma or hyperplasia. Fourteen
of the autopsy cases had no symptoms re-
lating to parathyroid disease, and eight
instances were found incidentally to other
surgical treatment. A number of patients
had multiple complaints and were included
separately so that the total complaints
listed exceeds the number of patients with
complaints (Table 3).
The most common complaints were re-

lated to symptoms produced by renal stone
or nephrocalcinosis and occurred in 51 pa-
tients (Table 3). The next most common
complaint was the syndrome of weakness,
fatigue, and malaise with 23 patients. When
this syndrome is looked for it is easily
elicited. The classic complaint of "tripping
over the rug" from leg weakness is not
uncommon.

Seventeen patients had complaints re-
ferable to peptic ulcer. When peptic ul-
ceration is found in patients with hyper-
parathyroidism, a search for other endo-
crinopathies should be made. The multiple
endocrine adenopathy syndrome (MEA
syndrome) described by Wermer in 1954,
includes parathyroid adenoma and seven
patients in this series had tumors or hyper-
plasias of other endocrine glands in addi-
tion to parathyroid tumors. Actually, islet
cell hyperplasia or adenopathy (Zollinger-
Ellison syndrome) may be the actual cause
of the peptic ulceration, or the ulceration
may be related directly to the effects of the
parathyroid adenoma. Donegan and Spiro 5

reported that hypercalcemia stimulates gas-
tric secretory activity with increases in acid
concentration, pepsin content and volume.
Barreras and Donaldson 1 have shown that
an increase in serum calcium from 9.3 to
12.3 mg./100 ml. produced a 450%o increase
in gastric free acid and a 300%0 increase in
pepsin secretions. Three of the patients
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TABLE 4. Six Patients Developing Acute HIyperparathyroid'Crisis of
100 Patients with Paratityroid Tumior

Maximum
Age Sex Serum Calcium Pathology Operation Outcome

69 F 8.0 mEq./l. Hyperplasia No Fatal
+ adenoma

48 F 9.9 mEq./l. Carcinoma No Fatal

64 F 12.0 mEq./l. Adenoma No* Fatal
64 F 7.8 mEq.,/l. Adenoma Yes Asymptomatic

(18 mo.)
26 M 10.0 mEq./l. Adenoma Yes Asymptomatic

(30 mo.)

62 F 6.4 mEq./l. Adenoma Yes Asymptomatic
(24 mo.)

* Patient had a total thyroidectomy and radical neck dissection for thyroid cancer and 3 davs later developed
an acute parathyroid crisis from a residual mediastinal adenoma.

with MEA syndrome had adenomas or hy-
perplasia of the islet cells, all died as a re-

sult of the disease.
Only eight of our patients had bone dis-

ease, five patients had Von Reckinghausen's
disease or osteitis fibrosis cystica and three
had pathologic fractures, two resulting from
bone cysts and one due to osteoporosis.
A not uncommon complaint was deep-
seated bone pain and a number of patients
had evidence of osteoporosis. The classic
x-ray signs of erosion of the radial aspect
of the middle phalanges, the tufts of the
distal phalanges, the distal one third of the
clavicle and/or the lamina dura surround-
ing the teeth were occasionally seen.

Six patients had hypertension, four of
whom had strokes. The association of hy-
pertension with primary hyperparathyroid-
ism has been recognized by others in as

many as one-third of the patients. Mad-
haven, Frame, and Block 17 have pointed
this out in a recent report of 80 cases of
primary parathyroidism including 14 with
hypertension. Eight had hypertension re-

lated to renal impairment, but six had no

evidence of renal impairment. The hyper-
tension regressed in seven patients after re-

moval of the adenomas, three of those with-
out renal impairment and four with renal
impairment.

In five patients, lethargy, confusion, anxi-
ety, or frank psychosis were noted. One
patient had been previously hospitalized
in a state mental institution and was found
with hypercalcemia in the psychiatric
wards at Charity Hospital. After removal of
the adenoma, the patient's mental status
cleared and he has been fully rehabilitated.
A number of patients, after removal of the
adenoma, become more responsive, alert,
cooperative, and pleasant, in marked con-

trast to their preoperative dull, sluggish,
irritable state.
Three patients had pancreatitis which is

related to primary hyperparathyroidism. In
addition polydypsia and polyurea or con-

stipation have been common complaints.
Six patients had acute hyperparathyroid-

ism and are listed in Table 4. This is a

semi-emergency which develops when the
usual slow progressive, often remitting
symptoms of parathormone excess, becomes
acute and causes a rapid fatal outcome.
This condition may be brought on by de-
hydration, immobilization, or operation.
Most authors 19 feel that serum calcium lev-
els over 7.5 mEq./l. are necessary for the
diagnosis, but we feel that clinical symp-

toms must be considered with calcium lev-
els.2 In the past few years, we have had a

number of patients with calcium levels of
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7.5 mEq./l. or above without acute symp-
toms, yet the 6th patient with acute symp-
toms was admitted to the psychiatric ser-
vice with a diagnosis of severe depression
with psychomotor retardation and her high-
est calcium level was 6.4 mEq./l. The pa-
tient improved on hydration with intra-
venous normal saline and oral sodium
phosphate and subsequently recovered
completely after removal of an adenoma.
These acutely ill patients are often semi-

comatose and the diagnosis may be ob-
scure. Any seriously ill patient with a high
serum calcium level and an elevated BUN
should be considered to have acute hyper-
parathyroidism. Radiologic evidence and
good past history are needed for confirma-
tion. Time is usually not available for de-
tailed diagnostic tests. If other conditions
which provoke hypercalcemia such as can-
cer, hypervitaminosis D, milk-alkali syn-
drome, or sarcoidosis can be eliminated,
operation is indicated. If the adenoma is
not found, or if a second one is overlooked,
the patient will, in all probability, die as a
result of the operation. On the other hand,
successful operation is life saving. Of the
six patients treated at Charity Hospital,
operation was deferred in the first because
of the severe illness and she failed to re-
spond to medical treatment. The second
patient was not seen by the surgeons and
failed to respond to treatment. The third
patient was explored but operation for thy-
roid cancer took precedence and a medi-
astinal adenoma was overlooked. Acute
hyperparathyroidism occurred and was
complicated by acute pancreatitis leading
to the patient's demise. In the remaining
three patients the disease was properly
diagnosed and cured with an appropriate
operative procedure.

Diagnosis
The indication for operation in patients

with primary hyperparathyroidism is hyper-
calcemia after other causes of elevated
serum calcium have been excluded. The

Ann. Surg. * June 1971
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widespread adoption of serum calcium de-
terminations by atomic absorption spectros-
copy has lowered the normal range for se-
rum calcium. We presently consider serum
calcium levels of 5.3 mEq./l. as highly sus-
picious. Previously we had used persistent
serum calciums of 5.6 mEq./l. as the criti-
cal level warranting exploration. The role
of routine calcium determinations in asymp-
tomatic patients has not been established.
Our early impression is that the increased
use of automated multiphasic biochemical
profiles will detect primary hyperparathy-
roidism in many asymptomatic patients.
However, the autoanalyzer calcium deter-
mination has a wider normal range and is
subject to frequent spuriously high results.
The frequency of false-positive determina-
tions and the resultant cost to patient and
physician may discredit the procedure or
negate its value as a useful routine screen-
ing procedure.

Elevated serum calciums in patients with
multiple myeloma, sarcoidosis and vitamin
D intoxication will fall to 5.0 mEq./l. or
less after 150 mg. of cortisone acetate has
been given by mouth for 7 to 10 days.
Serum calcium of 5.0 mEq./l. or less on 2
consecutive days after the second dose has
been given is significant and the test may
be discontinued. Suppression of hypercal-
cemia of primary hyperparathryroidism is
rare. Cortisone does not consistently sup-
press hypercalcemia in patients with the
milk-alkali syndrome or malignant disease.
Primary hyperparathyroidism should be
suspected in milk-alkali syndrome if the
serum calcium does not fall to 5.0 mEq./l.
within 2 weeks after adequate hydration
and withdrawal of alkali and remain below
that level for the next several months.
The tubular reabsorption of phosphorus

test aids diagnosis of hyperparathyroidism
in patients with borderline hypercalcemia
and should be done before the cortisone
suppression test, as use of cortisone may
affect renal function.7 This 4-hour test
should be done in the morming after the
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patient has had 3 days of high phosphate
intake to exaggerate renal loss of phos-
phate. Values below 78% are considered
abnormal.
With the isolation of pure parathyroid

hormone 6 the development of a specific
and sensitive radio-immunoassay became
possible.2 Many technical difficulties have
precluded the development of the assay in
most laboratories. Two groups have re-

ported their experience in localizing para-

thyroid adenomas using the radio-immuno-
assay; one utilizing selective venous cathe-
terization 22 and the other using the incre-
ment in serum parathyroid hormone levels
before and after neck massage.21 Experi-
ence with specific assays in other hyper-
functioning endocrinopathies has shown
that significant increases in the circulating
hormone are not always demonstrable and
the diagnostic usefulness of the assay de-
pends on the ability to combine the deter-
mination with some physiologic or mechan-
ical manipulation as suggested above.
No test of function or immunologic assay

differentiates hypercalcemia due to para-
thormone from that due to a parathormone-
like substance. At present a thorough search
must be made for malignant disease as a

cause of hypercalcemia before operation is
done for parathyroid adenoma.

Preoperative Localization of the Ade-
noma

A great deal of effort has gone into the
preoperative localization of the parathy-
roid adenoma. The most simple method of
carrying out this determination, but the
most unrewarding, is physical examination.
In the entire series, only two patients had
preoperative palpable parathyroid ade-
nomas confirmed at operation. In a num-

ber of instances tumors have been palpated
but have proven to be thyroid nodules and
two have proven to be thyroid carcinomas.
One technic is to have the patient lie in a

300 head down position and perform a

Valsalva's maneuver. This may push an

THYROID TUMOR 879

adenoma superiorly and anteriorly out of
the tracheo-esophageal groove into a pal-
pable position. Radiologic technics have in-
cluded soft tissue planograms of the neck
or examination by barium swallow x-ray

looking for extrinsic pressure on the esoph-
agus from an adenoma. In our hands these
technics have not been rewarding. Some
groups have effectively localized parathy-
roid adenoma by arteriography as intro-
duced by Sedlinger.23 We have used this
technic in only a few cases and although
helpful, a fatal complication deterred our

use of this method. A four-vessel angiog-
raphy carried out by retrograde bilateral
brachial arteriograms with 50%o hypaque in
a 33-year-old woman caused immediate
stroke and subsequent death.
One interesting case, proving the value

of arteriography, was seen in an elderly
woman with proven hypercalcemia. Arteri-
ography revealed a space occupying mass

in the upper mediastinum in the tracheo-
esophageal groove. The patient was oper-

ated upon for parathyroid adenoma and
after the parathyroid glands were identified
and appeared to be normal, the space occu-

pying mass was found and removed. This
lesion proved to be a 3 cm. node replaced
with epidermoid carcinoma which subse-
quently was found to come from a small
undetected primary lesion in the esophagus.
Removal of the metastasis resulted in tem-
porary lowering of the serum calcium, but
the patient's malignant disease progressed
and she died within a 2-month period.
Autopsy confirmed the diagnosis of carci-
noma of the esophagus with secondary
hypercalcemia.
Our experience with selenomethionine

(SE-75) scintograms to identify the site of
the hyperfunctioning parathyroid tissue has
been disappointing. Although we have ob-
served uptake of isotope in several speci-
mens, the amount has not been sufficient
to identify the site on the scintogram. The
principle difficulty is that the ratio of the
concentration of Se-75, determined by spe-
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cific activity in the parathyroid tissue to
that of surrounding thyroid or thymic tis-
sue has never exceeded three to one. Be-
cause of the relative size of the masses

present, selective concentration in the para-

thyroid tissue must be at least tenfold that
elsewhere before differentiation of the
scintogram is satisfactory.

These results with selenomethionine scin-
tograms do not necessarily reflect the ex-

perience of others.9 10 We have not had the
opportunity to evaluate recent modifica-
tions in parathyroid scanning technics
which utilize computer analysis of multiple
scans with more than one radioisotope.15' 20
The early reports suggest a significant im-
provement in the ability to localize func-
tioning parathyroid adenomas.

Operative Localization of Adenomas by
Vital Stain
The use of toluidine blue as a selective

vital stain during operation to identify the
parathyroid glands was first reported by
Klopper and Moe.'2 Subsequent reports by
Hurvitz and co-workers 1' described the
use of this technic. In 1968 before this asso-

ciation, we reported our experience in 18
patients using both intravenous and intra-
arterial injections of the dye which pro-

duces a bluish coloration in normal, ade-
nomatous and hyperplastic parathyroid
glands.26 Experience with the dye revealed
that myocardial depression, as evidenced
by T-wave depression, negative chrono-

tropic effect, myocardial irritability and
A-V node depression may accompany its
use in patients with arteriosclerotic heart
disease, or in dosages above 7 mg./Kg.
body weight. We feel that it is safe to use

the dye in patients with normal renal and
caordiovascular function. Following induc-
tion of anesthesia, an infusion of 7 mg./Kg.
body weight of toluidine blue in 500 cc. of
physiologic saline is given intravenously
over a period of 60 to 90 minutes. This can

be discontinued when the tumor and the
glands are identified. Another effective way

Ann. Surg. * June 1971
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is to give the infusion in the hour prior to
the onset of the operation. The reason for
this is that while the parathyroids stain first,
the thyroid also takes up the dye, but the
color differential may be very slight. The
thyroid gland clears quickly so that if the
dye is given prior to operation, the thy-
roid usually has regained normal color leav-
ing the parathyroids stained for several
hours. All of the adenomas and hyperplastic
parathyroids have stained in our experi-
ence, but in a few instances, normal or atro-
phic parathyroids have not taken up the
dye. Whether the failure to stain is due to
interference with blood supply at the time
of operation or due to the atrophy and fatty
infiltration of depressed glands is not
known. Thyroid cysts stain selectively and
lymph nodes occasionally take up the dye.
In one patient with carcinoma of the thy-
roid, the tumor and lymph glands replaced
with carcinoma stained readily. This raises
a problem with the use of the dye in opera-
tions for thyroid cancer if both the para-

thyroid and the lymph nodes in the tra-
cheo-esophageal groove of the involved
side stain. Obviously, on the involved side
all stained tissue needs to be removed. On
the uninvolved side, biopsy of stained tis-
sue would be necessary prior to its removal
to differentiate between parathyroid and
carcinoma. At the present time, we have
toluidine blue ready for parathyroid opera-
tions and are prepared to go ahead with the
infusion if needed providing there are no

contra-indications. The contra-indications
consist of heart disease, cardiac arrhyth-
mias, or compromised renal function as the
dye is cleared through the kidney. We rou-

tinely use the dye for a second exploration.
mediastinotomy for adenoma, or for a radi-
cal resection for thyroid carcinoma.

Surgical Experiences
Of the 75 surgical cases, eight adenomas

were found incidental to other operations.
These patients were asymptomatic and all
did well after removal of the tumors. Of
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the 67 instances diagnosed before opera-

tion, 61 patients were cured at first opera-

tion. Three were cured at second operation,
one by subtotal thyroidectomy for a sus-

pected intra-thyroid adenoma, and two at
mediastinotomy after negative neck explo-
ration at first operation. Two patients died
after operation from complications arising
from undetected adenomas. In one in-
stance, the patient had a MEA syndrome
undetected at the time of operation for
hypercalcemia. One parathyroid adenoma
was found and removed. Postoperatively
the calcium remained high, and a peptic
ulcer exacerbated due to the islet cell tu-
mors and an overlooked parathyroid ade-
noma. Severe bleeding from the ulcer fol-
lowed and subtotal gastric resection was

carried out. The bleeding continued post-
operatively from further ulceration and the
patient died. If the full extent of the dis-
ease had been recognized preoperatively,
if both parathyroid adenomas had been
found at the first operation, or if a total
gastrectomy had been performed at the
second operation, a more satisfactory out-
come might have resulted. The remaining
patient was operated upon because of a

nodular goiter and hypercalcemia. The nod-
ule proved to be a thyroid carcinoma and
a total thyroidectomy and a unilateral neck
dissection were carried out. A normal para-

thyroid was also removed. Postoperatively,
the patient developed acute pancreatitis
which resulted in a fatal outcome. At au-

topsy a parathyroid adenoma was found
which was thought to be related to devel-
opment of acute pancreatitis. Operation on

the remaining patient has been deferred for
the present.

Surgical Technic
The points that we wish to emphasize re-

garding operation for parathyroid tumors
include careful dissection and complete he-
mostasis. Adequate exposure in most in-
stances is easy to obtain as the thyroid
gland is usually normal. In approximately

881
20%o of the cases, concurrent thyroid pa-

thology may cause technical difficulties.
Division of the strap muscles and mobiliza-
tion of the upper lobes of the thyroid by
dividing the superior thyroid vessels may

be carried out electively to provide good
exposure.

Rolling the lateral thyroid lobes forward
by the use of carefully placed traction su-

tures following division of the lateral thy-
roid veins will permit satisfactory visualiza-
tion of the tracheo-esophageal groove, the
recurrent laryngeal nerve, the inferior thy-
roid artery, and the parathyroid glands.
We feel that each parathyroid gland or

adenoma should be identified by careful ex-

posure so that the vasculature will not be
injured and require that biopsy and frozen
section be done to confirm the diagnosis.
In a small or atrophic gland, biopsy may

require delicate technic and the use of iris
scissors and fine forceps will eliminate in-
jury to the gland. Pressure is preferred to
control bleeding after biopsy rather than by
application of a hemostat.
The enlarged inferior thyroid artery fre-

quently may indicate the path to the para-

thyroid adenoma, as has been pointed out
by State.2' If the adenoma cannot be found
and if all four cervical parathyroids have
been identified, we prefer to perform an

80%o subtotal thyroidectomy. In our experi-
ence, three adenomas have been found
within the thyroid gland and have been
removed by subtotal thyroidectomy. If the
serum calcium does not return to normal
after thyroidectomy, then an exploration of
the mediastinum should be carried out. In
a few instances, an adenoma may be found
by palpation and inspection of the superior
mediastinum through the cervical incision
as was possible in two of our cases. In cases

of hyperplasia, we follow the generally ac-

cepted plan of removing 3% of the glands
We have not removed grossly normal para-

thyroid glands thus far and have no reason

to change our approach despite the obser-
vation of Haff, Block and Ballinger.8 In
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situations in which the residual parathyroid
tissue may be insufficient to prevent tetany,
the technic described by Cope 3' 4 iS useful.
A small amount of parathyroid adenoma or
hyperplastic parathyroid tissue is trans-
planted into an accessible area where it can
provide necessary parathormone if needed
and can easily be resected in case the serum
calcium does not return to normal.

Postoperative Complications
Sixteen patients developed hypoparathy-

roidism, 12 were temporary and four were
persistent. If the patient develops signs of
hypoparathyroidism, they are given intra-
venous calcium gluconate. In some in-
stances the hypocalcemia will be corrected
as the remaining atrophic glands return to
normal function. If the hypoparathyroidism
is more persistent, the patients are main-
tained on oral calcium intake for 4-6 weeks.
This allows the remaining parathyroid tis-
sure to develop to supply the needs of the
patient. If all of the parathyroid tissue is
absent, then persistent hypercalcemia will
result and will require continued adminis-
tration of the calcium and vitamin D or a
homologous transplant. The remaining com-
plications were wound infection in six cases,
laryngeal nerve injury in two patients (one
temporary and one persistent).

Comments
Parathyroid tumor has been diagnosed

with a high degree of accuracy and this
credit is due the internists and endocrinolo-
gists associated with these cases. The num-
ber of negative explorations, although not
accurately known, is small and usually has
followed a casual work-up. The operative
procedure is a relatively simple, gratifying,
exercise and it is only in the unusual case
that technical difficulties arise. This occurs
in patients undergoing second explorations
or when the tumors are abnormally located.
In these instances, surgeons experienced in
the vagaries of the disease can prevent di-
sastrous results. Most of our serious com-
plications occurred when unexpected situa-
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tions were encountered such as in patients
with MEA syndromes in whom parathyroid
operations precipitate exacerbation of other
difficulties. For example, patient with islet
cell tumors and parathyroid adenomas or
in situations when thyroid carcinoma is
found and treatment of adenomas is over-
looked. Here again, previous experience
with the situation may avoid a fatal out-
come. Consequently, it is our recommenda-
tion particularly in teaching hospitals that
clinicians experienced in the diagnosis and
treatment of parathyroid tumors should
participate in the therapeutic team.

Summary

From January, 1942, through June of
1970, 100 patients with parathyroid tumors
were treated at the Charity Hospital of
Louisiana. Seventy-five were clinical cases
and 25 were found at autopsy. Sixty-six
diagnoses were confirmed at operation,
eight adenomas were found incidentally to
other operations on the neck and one pa-
tient remains under observation. Fourteen
of the patients brought to autopsy had no
symptoms of parathyroid tumors. Forty-
three clinical patients were treated since
1965, while only four instances were found
at autopsy indicating an improved diag-
nostic record.

There were 96 cases of adenoma, three
of hyperplasia, and one of carcinoma. Three
patients with adenomas had hyperplastic
glands as well. Three adenomas were
within the capsule of the thyroid gland
and four were found in the upper medias-
tinum. Renal stones, peptic ulcer, weak-
ness, increased fatigability and mental con-
fusion were the most prominent complaints.
There were six patients with acute para-
thyroid crisis. Three survived after opera-
tion.

Seven patients had MEA syndrome, five
are dead of the disease or complications
subsequent to operation relating to the syn-
drome including one of the patients with
acute parathyroid crisis.
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Twenty-one patients had associated thy-
roid disease including 15 who had goiters
and five with thyroid cancer. In all, 18 pa-
tients had 21 concomitant cancer disease.
Of 66 patients in whom the disease was
diagnosed and treated surgically, 61 were
cured at first operation and three were
cured at second operation; an adenoma
was removed from the mediastinum in two
instances and at thyroidectomy an intra-
capsular adenoma was removed in the third
patient. One died from complications after
failure to remove a second undetected ade-
noma. Another died from complications,
after failure to remove an adenoma, when
attention was directed to treatment of a
concurrent thyroid cancer.

Postoperative complications consisted of
12 cases of temporary and four cases of
permanent hypocalcemia. Six patients had
wound infection and two patients had
laryngeal nerve injury, one was permanent.
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