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ABSTRACT. From 1960 to 1990, one hundred twenty
eight (128) subjects with primary hyperpara-
thyroidism were operated in the University Hospital.
The medical records were reviewed. Serum and urine
chemistries were done by conventional methods, serum
PTH was done by RIA’s (N-, C-, and midregion) and
intact by IRMA and 1,25 dihydroxycholecalciferol by
a non equilibrium receptor assay from calf thymus
and preceded by double Sep-Pak chromatography.
The distal third of the radius (nondominant arm) was
used to evaluate radial bone density (RBD), using
single photon absorptiometry (Norland) and the
lumbar bone density (LBD) was measured by dual
energy X Ray absorptiometry (DEXA ). The RBD was
done in 41 females and 15 males and the LBD in 12
females and 4 males. The series comprised 95 females,
age range from 15 to 79 years, and 33 males, age range
from 14 to 69 years. Prominent clinical features
included nephrolithiasis in 72 subjects ( 56% ),osteitis
fibrosa cystica in 2, isolated familial hyperpara-
thyroidism in 4 subjects in one family, 7 subjects with
MEN-1 in 3 families, and 4 subjects with MEN-2 in

calcium was elevated in all, serum alkaline phosphatase
was elevated in 24% and urinary hydroxiproline was
increased in 48%. Serum phosphorus was low in 92%.
PTH assay was either elevated or inappropiately
normal for the serum calcium in all patients tested.
Serum 1,25 D was elevated in 57%. The PTH level
was positively correlated with the serum calcium (r=
0.70 ), but had no significant correlation with the serum
phosphorus and the 1,25 D. The RBD expressed as the
standard deviation from that of the mean for age and
sex matched controls was > 2 SD below the mean in
39% of females and in 40% of males. In contrast to
the RBD none of the subjects tested had a LBD > 2 SD
below the age and sex adjusted mean. 103 subjects had
adenomas, 20 primary hyperplasia, 2 carcinomas and
in 3 surgical exploration was unsuccesful. As to the
outcome of Surgery, 117 (93% ) were cured. Thus, in
this series, succesful surgery for primary hyperpara-
thyroidism is the rule. Primary hyperparathroidism
is rarely asymptomatic and appendicular bone disease
and nephrolithiasis are commonly seen. Keywords:
Primary hyperparathyroidism, Bone mineral density,
MEN 1, MEN 2, Protean clinical manifestations

one family. Only 7 subjects were asymptomatic. Serum
rimary hyperparathyroidism is the most common
cause of hypercalcemia in the outpatient

Ppopulation (1,2,3). Since the advent of
multichannel screening the diagnosis of this disease is
being made early in the course of the disease while the

patient may be asymptomatic (4,5,6,7). The course of this
illness is that of a chronic condition and may be present
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for decades without producing any progression in the
clinical manifestations of the disease (6,7,8). Although
the asymptomatic presentation of the disease has been
emphasized in the United States literature (1-8), still the
protean manifestations of the disease have been reported
in recent literature (9,10) .The aim of this publication is
to analyze our experience in the diagnosis and
management of 128 cases with primary
hyperparathyroidism (PHPTH) seen from 1960 to 1990.

Subjects and Methods

The subjects were studied in the Clinical Research
Center, the Endocrine special clinic and the University
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Hospital. Laboratory studies included serum calcium,
phosphorus, alkaline phosphatase, creatinine, urine
calcium, phosphorus and creatinine by multichannel
analyzer. Urinary hydroxyproline was done by the method
of Prockopp (11). PTH levels were done by various
radioinmunoassays ( N terminal, C terminal, midregion
and intact by IRMA (12). Calcitriol levels were determined
by a competitive receptor protein binding assay (13). Most
of the subjects had either a skeletal survey or selected
radiographs of the hand, clavicle, pelvis and skull. Radial
bone density (RBD) of the distal third of the non dominant
arm was performed using a Norland single photon
absorptiometer in a group of 56 subjects. Lumbar bone
density (LBD) was performed using a dual energy X Ray
absorptiometer (Hologic QDR model 1000) in 14 subjects
and a dual photon absorptiometer in 2 subjects. Results
are expressed as the mean + standard error of the mean.
Linear regression analysis was used to compare the
relationship between two variables. p< 0.05 was
considered significant.

Results

Table 1 depicts the composition of the series. The total
number of subjects was 128, 95 females and 33 males.
The age ranged from 15 to 75 years in females and 14 to
69 years in males. The mean age for females was 51.5 +

Table 1. Primary Hyperparathyroidism.
University Hospital, Puerto Rico (1960-1990)

Group Number Age range (yrs)  Mean + SEM (yrs)
Female 95 15-79 51.5%1.4
Males 33 14-69 44,3432

1.4 years and for males 44.3 + 3.2 years.

Table 2 summarizes their mode of presentation. The series
was divided in two fifteen years period to see whether there
was any difference in the clinical presentation. In both
periods the majority of the patients, 58 % and 55 %
respectively, presented with renal lithiasis. Three had brown
tumors and osteitis fibrosa cystica and 15 had either familial
hyperparathyroidism or multiple endocrine neoplasia type
1 and 2. In 31 (24%) the disease was found by multichannel
screening and only 9 (7%) were asymptomatic. Of the
asymptomatic group three were females ages 20,50, and 53
operated in the years 1978 and 1982 when facilities to
measure bone densities were not available. Two patients, a
56 year old colored female and a 35 year old white male
had a RBMD of-2 SD from the mean; the other 4 were
screenees for MEN 2.

The most common coexistent illnesses were:
hypertension (34%), diabetes mellitus (12.5%),
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Table 2. Primary Hyperparathyroidism. Mode of Presentation
Period 1960-1975 1976-1990 Total
Number 41 87 128
Renal lithiasis 24 (58%) 48 (55%) 72 (56%)
Nephrocalinosis, OFC, fracture 1 - I
Giant cell tumor of ethmoid, OFC - 1
Renal insufficiency I -

Hypercalcemic crisis - 1
Familial - 4
MEN | 1 6
MEN 2 - 4
Peptic ulcer disease 4 -
Serendipity (SMA) 8 (18%) 23 (25%)
Thyroid mass 4 -
Asymptomatic - 9 (7%)
Dl-lke picture I -
Mental confusion - I
M1, Pancreatitis I -

gl I N L

N I

Severe hypertension - 1

cholelithiasis (10.2 %), nodular thyroid (9.5 %) and peptic
ulcer disease (7.8%). Microscopic papillary
adenocarcinoma of the thyroid was found in 3 subjects

Table 3. Primary Hyperparathyroidism. Prominent Coexisting
Ilnesses

Disease Number and Sex Percentage
Hypertension 43 (F-33, M-2) 34%
Diabetes mellitus (type 2) 16 (F-14, M-2) 12.5%
Choletithiasis 13 (F-11, M-2) 10.2%
Nodular thyroid 12 (F-9, M-3) 9.3%
Peptic ulcer disease 10 (F-7, M-3) 7.8%
Papillary adenorcarcinoma of o
thyroid 3(F) 2.3%
(Table 3).

Table 4 summarizes the data on familial
hyperparathyroidism. Four subjects in one family had
primary hyperparathyroidism as the only manifestation,
the mother age 59, one daughter age 37 and two sons
ages 31 and 32 respectively. Seven in 3 families had MEN

Table 4. Familial Hyperparathyroidism

Clinical presentation No. of famiies ~ No. and sex of subjects
PHPTH only 1 4 (F-2, M-2)
MEN 1 3 7 (F-5, M-2)
MEN 2 I 4 (F-1, M-3)

1 and 4 in one family had MEN 2.
Table 5 details the endocrine manifestations in the
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Table 5. Primary Hyperparathyroidism. Multiple Endocrine

Adenomas, (Type 1)

PRIMARY HYPERPARATH YROIDISM
PTH ASSAYS.

Family Endocrine manifestations No. and Sex 1000
PHPTH (in 3 generations)* IM 900
1 PHPTH & acromegaly IM . * 318,000
PHPTH & carcinoid IM 8001 . Tiz.000
2 PHPTH only ) 1F 700 « ] 10,000
PHPTH & prolactinoma 2F . 2500
, PHPTH only 2M _ 5 7%
PHPTH, prolactima and carcinoid 1F 3 500 . l1s0)0 __ T
x LY L Q-
*Only one patient belongs to our series: PHPTH in all due to hyperplasia ;_',: 400 .. : 1250 :\ E
families with MEN 1 . In the first family 5 patients had E?:-. 300 e °t oo " E
PHPTH, one had PHPTH and acromegaly and one had - 200 e . %0 -
PHPTH and a carcinoid tumor. Only one patient in this e, -
family belongs to our series, a 32 year old female with 100; * A 300
PHPTH only. In the second family one female age 16 50- 250
had PHPTH and 2 females ages 23 and 26 had PHPTH
. . ] 0
and a prolactinoma. Their father was operated for a e 34 e 26

parathyroid tumor in another hospital. In the third family
the mother age 62 had PHPTH, prolactinoma and a
malignant carcinoid tumor which caused her death; her
two sons ages 23 and 26 had PHPTH. The lesion causing
hyperparathyroidism in all was hyperplasia.

Table 6 details the endocrine manifestations in the
patients with MEN 2 in two generations of the same
family. The female, age 42 at the time of diagnosis had
medullary thyroid carcinoma (MTC), PHPTH and
bilateral pheochromocytoma. Two of her sons ages 22
and 23 at the time of diagnosis had MTC and PHPTH
and one nephew age 23 had MTC, PHPTH and bilateral
pheochromocytoma. The female died and the remaining
still have calcitonemia; PHPTH was due to adenoma in

Table 6. Multiple Endocrine Adenomata (Type 2).
Number and Sex
2 (F-1, M-1)
2M

Endocrine manifestations
MTC, PHPTH, Pheo

MTC and PHPTH

PHPTH due to adenoma in all

all.

Table 7 gives the most pertinent biochemical findings.
All the patients had hypercalcemia which was either
sustained or intermittent; 92 % had hypophosphatemia
which was usually intermittent; 10 (8%) had normal serum
phosphorus at all times.

The percentage tubular reabsorption of phosphate was
done in 70 patients and was low in 69 %. The daily urinary
excretion of calcium was elevated in 94 % of the subjects
and normal in 8 (6%); 4 of these 8 subjects had mild to
moderate renal insufficiency.

The PTH level was either elevated or inappropiately
normal in 69 subjects in which the test was done. Figure
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Figure 1. PTH assays in primary hyperparathyroidism series

1 compares the PTH intact levels done in 34 subjects by
IRMA with 26 done by the C-terminal assay. PTH intact
values ranged from 60 % to 14 times the normal value
with an average of 2.65 the normal value; the C-terminal
values ranged from 1.1 to 54 times the normal value with
an average of 5.7 times the normal value. In 5 patients in
which intact PTH was found inappropiately normal, the
C-terminal value was above normal. There was a strong
correlation between the intact PTH and the serum calcium
(r=0.70; p <0.0005 (Figure2). No other correlation was
found between PTH and the other biochemical parameters.
Figure 3 shows the serum calcitriol level done in 30
subjects. Fifty seven percent had elevated levels; no
correlation was found between PTH and calcitriol levels.

The radial bone density was performed in 41 females
and 15 males. Figure 4 shows the RBD depicted as the

Table 7. Primary Hyperparathyroidism. Biochemical Findings

Laboratory test Number and Percentage

128 (100%)

Serum calcium
elevated, sustained or intermittent

Serum phosphorus

90,
low; usually intermittent I:g g;//;)
normal, sustained ’
TRP (%)

number done 70

low 48 (69%)
normal 22 31%)
Urine cakcum/24 hr

elevated 120 (94%)
normal 8 (6%)
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Figure 2. Correlation of the PTH intact serum level with the
serum calcium

1351
® o ®
120- .
105+ . .
L B
= E .
o
S 3 751 . °
o =
~N
- 60+
45+
304 e
154
O

n=30

Figure 3. Serum 1,25 dihydroxycholecalciferol levels in
primary hyperparathyroidism
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Figure 4. Radial bone density in primary hyperparathyroidism

standard deviation from age and sex adjusted mean (Z
score) for each case. Sixteen females (39%) and 6 males
(40%) had the RBD less than 2 SD from the mean. of
these group 40 % had negative radiological findings.
Figure 5 depicts the same data taking the age into
consideration. The mean age of the females was 52+2.14
years and that of the males 48 + 4.71 years. Thirty two
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Figure 5. Z score for radial bone density vs age in females and
males with primary hyperparathyroidism
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(82 %) of the females were peri or postmenopausal while
7 (18 %) were younger than 40. There was no correlation
between the age and the RBD. Of the 22 patients that had
a RBD less than -2 SD from the mean 10 (7 females and
3 males ) or 45 % had renal lithiasis. A 60 year old female
who had renal insufficiency (creatinine clearance of 30
ml/min.) had a RBD of -1.8 SD from the mean.

The serum alkaline phosphatase and the daily urinary
excretion of hydroxyproline were positively correlated
only in subjects with the RBD less than 2 SD from the

Table 8. Correlation of Serum Alkaline Phosphatase withh
Urinary Hydroxiprolne.

Primary Hyperparathyroidism
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AP normal, Urine hypro normal: 48
AP elevated, Urine hypro elevated: 26
AP elevated, Urine hypro normal: 5
AP normal, Urine hypro elevated: 5

Note: positively comelated only in subjects with RBD 2 SD or lower from mean for nge and sex.
r=0.598, p<0.03: no good correlation with radiological findings: in above group 40% had negative
skeletal findings.

mean (r=0.598, p=0.03) (table 8).

The lumbar bone density was performed in 16 subjects,
12 females and 4 males. In all the LBD was within 2 SD
of the mean (Figure 6). Figure 7 compares the radial bone
density with the LBD in these 16 subjects, using the
standard deviation from that of the mean for age and sex
matched controls for each (Z). The first 3 females depicted
had equal Z scores for the RBD and the LBD. Patient #
6, a 52 year old female, menopausal for 2 years, had the
Z score of the LBD less than that of the RBD. Patient #
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Figure 6. Z score for lumbar bone density vs age in 16 subjects
with primary hyperparathyroidism
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Figure 7. Z scores for the radial and hh bone density in 16
subjects with primary hyperparathyroidism.

12, the 26 year old female with osteitis fibrosa cystica,
had a Z score of -0.8 for the LBD and a Z score of -5.6 for
the RBD. The remaining females and the 4 males hada Z
for the LBD higher than that of the RBD.

Regarding the surgical and pathological findings 93,
or 73.8% had a single adenoma, 14.2% had primary
hyperplasia, 4 were intrathyroidal lesions (2 adenomas
and 2 hyperplasia), one had a huge mediastinal adenoma
weighing 113 g and one had a large cystic adenoma (table

Table 9. Primary Hyperparthyroidism. Surgical and Pathological
Findings

Lesion Number Percentage
Single adenoma 93 73.8
Huge mediastinal adenoma I 0.8
Large cystic adenoma 1 0.8
Intrathyroidal adenoma 2 1.6
Two adenomas 4 32
Hypermplasia 18 14.2
intrathryroidal hyperplastic 2 1.6
glands

Carcinoma 2 1.6
Not found 3 22

9). Two patients had carcinoma and the course of the
disease was benign. Only one tumor was found in the
mediastinum and the rest were located in the neck. The
surgical outcome is summarized in Table 11. In three
patients the tumor was not found. Two died in the
postoperative period, one had bilateral pneumothorax after
exploration of the mediastinum and the other developed
acute respiratory failure after extubation on his own. The
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Table 10. Primary Hyperparathyroidism. Location of Parathyroid
Adenomas

Location Number Percentage
Right or left inferior 56 55
Right or left superior 21 20
Left superior & iferior 1 1
Mediastinal 1 1
Intrathyroidal 2 2
Not specified 19 19
Not found 2 2
Total 102 100

Table 11. Primary Hyperparathyroidism. Surgical Outcome
Number
117

Outcome
Cured
Hypoparathyroidism

Hypocalcemia for 6 mos.
Vocal cord paralysis
Not cured

Death

Tumor not found

-_— N O - b

other patient was lost to follow up. One hundred seventeen
(91%) were cured, 4 had permanent hypoparathyroidism
and in all 3.5 glands were removed; one had
hypoparathyroidism for 6 months and recovered. Five
patients were not cured, three had primary hyperplasia
and in the other two an adenoma had been removed.

Discussion

Our series differs from those recently reported in that
primary hyperparathyroidism as seen in our tertiary setting
is rarely asymptomatic. When this term was first coined
it referred to patients that did not present any symptoms
suggestive of the disease.

Russell (14) in his analysis of 419 patients with primary
hyperparathyroidism classifies one group (64%) as
asymptomatic even though 28% of these patients although
asymptomatic had undiagnosed renal or skeletal
complications of their disease.

The most sensitive test to detect bone disease is the
radial bone density. Although SPA has been available for
over 35 years it has not been used routinely in the
evaluation of bone disease in primary hyperpara-
thyroidism, thus many of the patients labelled as
asymptomatic could have had bone disease (14,15,16).
Rao and his group (8) in their criteria for withholding
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surgical intervention in PHPTH included beside an
absence of symptoms a forearm density not more than
2.5 SD below the mean expected for age, sex and race (Z
score).Silverberg (17) uses a cutoff point of Z <-2.0.

The higher incidence of PHPTH in females, 82% of
them in the peri or postmenopausal age suggests that
estrogen deprivation plays a role in the pathogenesis of
this disease.

Estrogen administration in high doses supresses
biochemical markers of bone turnover and reduce serum
calcium in PHPTH (18,19,20). Estrogen progestin therapy
increases bone mineral density (21,22,23,24) and reduces
the incidence of osteoporotic fractures (23,24,25). Grey
and his group (26) in a double blind randomized, placebo
controlled trial gave hormone replacement (conjugated
estrogens 0.625 mg and medroxyprogesterone 5 mg daily)
to 42 postmenopausal women with mild primary
hyperparathyroidism for two years. He showed a decrease
in the markers of bone turnover, and an increase in the
bone mineral densities in the forearm and all the femoral
sites when compared with the placebo group and no
change in the serum levels of serum ionized calcium or
intact PTH. Since secondary hyperparathyroidism may
be seen in the elderly female over 65 years and secondary
hyperparathyroidism may lead to autonomous tertiary
hyperparathyroidism it can be theorized that estrogen
deficiency does play a role in the pathogenesis of
hyperparathyroidism in the elderly female. The
widespread use of hormone replacement therapy for the
prevention of osteoporosis may explain the progressive
decrease in the incidence of primary hyperparathyroidism
reported by Wermers (27).

Hypertension has been found to be the most common
coexistent illness seen in PHPTH (28). A relationship
between primary hypertension and PHPTH was first
proposed by Hellstrom et al in 1958 (29 ) when they
reported that 53 % of their 95 cases had blood pressures
of 150/100 mm Hg or greater. Other series have confirmed
this finding plus the fact that there is no reduction in the
blood pressure upon parathyroidectomy (30,31,32,
33,34,35) suggesting that PHPTH is associated with,
rather than being its cause.

Rosenthal found 7 cases of PHPTH among 900
hypertensives, one case per 130 subjects, a prevalence
higher than that found in a general population, one case
per every 834 adults. The recent publication of cardiac
abnormalities in PHPTH ( 36) to include left ventricular
hypertrophy, myocardial calcific deposits and
calcifications of the aortic and mitral valve has focused
again on the effect of elevated calcium and PTH on the
cardiovascular system.

An elevated serum calcium with an elevated or
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inappropiately normal PTH done with the newer sensitive
assays is the most accurate, cost effective method of
diagnosing PHPTH (37). Familial benign hypercalcemia
must be ruled out if the patient is asymptomatic has no
evidence of renal nor bone disease and has a normal
urinary calcium excretion which can be seen in early
PHPTH (38). A family history of hypercalcemia must be
taken to rule out the familial forms of PHPTH, diagnosed
in 5 families in our series.

Significant appendicular bone loss expressed as a Z
score of more than 2SD below the mean for age and sex
was present in 40 % of the patients tested while axial bone
density was preserved in 15 of 16 subjects studied.
Preferential involvement of cortical bone with apparent
preservation of cancellous bone has been found by
densitometry and histomorphometric analysis
(39,40,41,42). PTH has been shown to increase the density
of trabecular bone in rats (43) and in osteoporotic subjects
(44). Parfitt has suggested that in PHPTH osteoclast
resorptive activity is increased in the endocortical surface
but not in the trabecular surfaces of bone (45). In a larger
group of patients with PHPTH in which dual energy X
ray densitometry was performed, not described in this
publication, the groups could be divided in two. One group
had RBD Z score less than the LBD Z score and the other
group had higher RBD Z score than LBD Z score.

The difference between both groups was the age, the
latter being a much older group. We concluded that the
latter developed PHPTH when already menopausal and
they showed the trabecular bone loss as seen in
hypoestrogenism (46). Silverberg has shown considerable
increase in the ] umbar, radial and femoral bone densities
in premenopausal and postmenopausal females post
parathyroidectomy (17). Thus an elevated PTH also
contributes to the loss of axial bone mass in the
menopausal female with PHPTH and menopausal females
with significant osteopenia should be parathy-
roidectomized.

The radial bone density is the most sensitive
measurement of bone loss in PHPTH and to contain costs
skeletal surveys are not needed unless the patient has bone
pains and a Z score equal or below 2 SD. In peri and post
menopausal females lumbar and femoral bone densities
by dual energy X Ray absorptiometry should be done.
Imaging of the parathyroids is not needed before an initial
neck exploration but can be very helpful in subsequent
explorations if the initial try was unsuccesful (47).

Operative exploration of the neck by experienced
surgeons has a proven success of 95%. Surgery for
PHPTH is remarkably succesful in the University
Hospital, for we have a surgical team greatly experienced
in parathyroid surgery.
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