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Abstract A 75-year-old woman, who had been well until 2 weeks ago, consulted a
psychiatrist because of stupor and appetite loss. A high serum calcium level (16.4
mg/dl) was found and she was referred to our department. Calcium level rapidly in-
creased to 25.2 mg/dl within a week regardless of a large amount of saline infusion
with simultaneous administration of diuretics, calcitonin and prednisolone. Serum
calcium level decreased gradually after six times of hemodialyses and infusion of
bisphosphonate, pamidronate disodium. The level of intact PTH turned out to be ex-
tremely high (520 pg/ml) and PTH-related protein was in the normal range. Parathyroid
crisis due to primary hyperparathyroidism was diagnosed. Procedures aim to local-
ize the affected parathyroid glands including ultrasonography, computed tomography,
magnetic resonance imaging and subtraction scintigraphy failed. Technetium 99m
sestamibi scan after sedation with diazepam showed an abnormal image just below
the right lobe of the thyroid. During the neck operation, an adenoma (3 x 1 cm) was
detected and resected completely. No other affected glands were found. The levels
of serum calcium and intact-PTH decreased gradually into their normal ranges but
renal dysfunction due to persistent hypercalcemia remained six months later after
the operation.
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Introduction

Primary hyperparathyroidism is characte-
rized by hypercalcemia and elevated parathy-
roid hormone (PTH) level. In the past, the dis-
ease was considered to be uncommon and be
associated with characteristic clinical fea-
tures, such as osteitis fibrosa cystica and re-
nal calculus disease. With the appearance of
the automated serum chemistry autoanalyzer
in the 1970s in the United States, the diagno-
sis of primary hyperparathyroidism became
much more common, with four- to five-fold in-
crease in incidence.'® Classic symptoms, con-

comitantly, became much less common. The
diagnosis in its asymptomatic stage is diffi-
cult unless serum calcium is measured, and
then a substantial number of the patients may
be undiagnosed. In rare occasion, some stress
may trigger a rapid aggravation and causes
a life threatening condition called as para-
thyroid crisis. In such case, early diagnosis,
with aggressive medical management followed
by surgical cure, is essential for a successful
outcome. We here report such a case with some
discussion.
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Case Presentation

A T75-year-old house wife of living alone
consulted a psychiatrist accompanied by her
daughter because she abruptly became stu-
porous and lost appetite. She had been well
until 2 weeks ago when she saw a general doc-
tor because of common cold. Family or past
history was noncontributory. A routine blood
examination showed an extremely high level
of serum calcium, 16.4 mg/dl. She was referred
to our department and admitted on the day.
The consciousness level was 2 - 3 in Japan
Coma Scale. She appeared restless and hyper-
kinetic. Height was 148 cm and weight was 50.
0 kg. Blood pressure was 111/77 mmHg and
pulse rate was 90/min with regular rhythm.
Physical examination revealed no abnormal
findings. Blood examination on admission
showed some abnormalities as follows: calci-

um concentration was 16.4 mg/dl, whereas
phosphorus concentration was close to the
lower limit of the normal range (2.9 mg/dl).
C-reactive protein (CRP) was 11.1 mg/dl, to-
tal cholesterol level was 274 mg/dl. White blood
cell count was 10,400/ul. Serum creatinine con-
centration was 1.0 mg/dl but creatinine clear-
ance measured on Day 10 was decreased to 11.
11/day. Urinary excretion of calcium was 481
mg/day. We initiated fluid transfusion on the
day of admission with 3 liters of saline with
furosemide (20 - 40 mg/day), prednisolone (40
mg/day) and elcatonin (80 units/day). Serum
calcium decreased to 14.8 mg/dl on Day 2 but
gradually increased thereafter and reached to
the peak of 24.5 mg/dl on Day 6. Application
of every day hemodialysis from Day 6 and in-
jection of 30 mg pamidronate on Day 9 suc-
cessfully decreased calcium level around 13
mg/dl (Fig. 1).
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Fig. 1 Clinical course and changes in serum calcium and creatinine levels.
The solid and dotted lines represent fluctuations in serum calcium and
creatinine levels, respectively. White arrow shows the date of the oper-
ation for a parathyroid adenoma. Fluid: Two to 4 liters/day saline was
transfused every day during the period indicated by open column. HD:
Hemodialysis was repeated 6 times, Elcatonin: Eighty units elcatonin
were injected daily for a week, PSL: Forty mg/day prednisolone were giv-
en intravenously, Pamid.: Thirty mg pamidronate disodium was ad-
ministered three times as indicated by black arrows, Ca-Asp.: Calci-
um L-aspartate (1,200 mg/day) was given orally, V.D.: alphacalcidol (1
ug/day) was administered orally.
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We initially searched for a malignant tumor
causing malignant hypercalcemia. Whole body
CT scan with contrast medium, however, did
not reveal any obvious malignancy. On day 6,
we got an information that intact PTH was ex-
tremely high 520 pg/dl (normal range: 10 - 65
pg/dl) and PTH-related peptide was in nor-
mal range, 39 pmol/l.

We interpreted that her condition was hy-
perparahtyroid crisis caused by primary hy-
perparathyroidism. We planed a series of ex-
aminations trying to localize the affected
parathyroid gland(s). Ultrasonic scan on the
neck detected no affected gland in the scope.
Neither magnetic resonance imaging (MRI)

a

nor a subtraction scintigraphy using tech-
netium and thallium produced diagnostic im-
ages. The pictures were blurred because she
was restless and hyperkinetic. Transfusion
with 2 liters of saline daily was continued and
2 more injections of 30 mg pamidronate were
done on Day 27 and Day 36. Serum calcium
levels fluctuated between 9.8 and 14.7 mg/dl.
Serum creatinine level also elevated and main-
tained around 2.5 - 3 mg/dL.

Technetium 99m sestamibi scan after seda-
tion with diazepam showed an abnormal im-
age in the late phase just below the right lobe
of the thyroid (Fig. 2). Surgical neck explora-
tion was operated on Day 44 and a parathyroid

b

Fig. 2 Technetium 99m-labeled sestamibi was injected intravenously. The first
scan was done 20 minutes later (the early phase: Figure 2a) and the sec-
ond scan was performed 3 hours later (the late phase: Figure 2b). A pos-
itive scan demonstrating a parathyroid adenoma just below the right lobe
of the thyroid (Figure 2b; white arrow). Both the thyroid and parathyroid
take up sestamibi, but its uptake is stronger and the signal persists longer
in parathyroid adenomas or hyperplasia.

adenoma 1 x 3 cm in size located behind the
trachea in the upper mediastinum was resected
completely. No other affected glands were
found. Serum intact PTH level returned to the
normal range (31 pg/ml) on Day 48. She was
discharged on Day 78.

Serum calcium level decreased gradually to the
subnormal range and calcium L-aspartate and
alfacalcidol were administered for 2 months
thereafter. Serum calcium level returned to the
normal range without medication but serum
creatinine level remained around 2.5 mg/dl

thereafter.
Discussion

Acute, severe hypercalcemia, usually
defined as a serum calcium concentration
greater than 14 mg/dl, is unusual because most
patients with hypercalcemia have primary hy-
perparathyroidism, in which hypercalcemia is
typically chronic and mild. Most often, acute
severe hypercalcemia occurs in patients with
underlying malignancy, in whom bone resorp-



20 Shizu Sakuragi et al.

tion is accelerated. Episodes of acute, severe
hypercalcemia may occur occasionally in pri-
mary hyperparathyroidism, however. These
patients typically have large parathyroid ade-
nomas and very high PTH levels. The severe
hypercalcemia develops in the setting of de-
hydration due to diarrheal illness, protracted
vomiting, or diuretics, recovery from major
surgery, immobilization, ingestion of large a-
mounts of oral calcium salts, or parathyroid
carcinoma.” Infection is also a potential
trigger and it may be involved in the devel-
opment of the crisis in this case since CRP
value and WBC count on admission were high.

In the present case, a malignant disease was
firstly suspected because symptoms due to hy-
percalcemia developed acutely. Initial search
for malignant lesions with whole body CT scan
failed. It takes a week to obtain the result of
PTH assay, which is necessary for diagnosis
of primary hyperparathyroidism. During this
period, serum calcium concentration increased
in spite of treatments. We have some regret
for use of loop diuretics in the early stage of
treatment because furosemide may have ex-
acerbated extracellular volume depletion
through concomitant sodium diuresis.” And
we should have used pamidronate earlier
though the national health insurance system
does not support the use of bisphosphonates
in non-malignant cases.

In the textbooks published in the United
States,”” authors emphasize that a surgical
neck exploration should be tried at first when
primary hyperparathyroidism is diagnosed.
Preoperative localization studies are not nec-
essary because the initial surgical cure rate
is as high as 95%, which is superior to the
sensitivity of any of the available localization
techniques. This idea may be derived partly
from economical reasons®” and is not famil-
iar to our customs. The positive result in Tc
99m sestamibi scan finally determined to un-
dergo a surgical operation. Sestamibi scan has
been reported to offer excellent sensitivity of
70% to 90% in detecting morbid parathyroid
glands.”'” The highest sensitivity is demon-
strated in the case of solitary adenoma, but
this method is also useful for visualization of
multiple hyperplastic lesions. According to
Johnston et al.,, Tc 99m sestamibi scan is a
powerful tool for detecting parathyroid tumors

in the patients who had had previous
parathyroid surgery.” Although this procedure
is very useful, the present health insurance sys-
tem restricts the application of the method only
for evaluation of myocardial perfusion.

Her renal function already deteriorated when
admitted. The creatinine clearance value meas-
ured in the early hospital course was extreme-
ly low whereas the serum creatinine level was
not so high. Hedback and Odent reported that
renal impairment brought by primary para-
thyroidsm of substantial degree or of long du-
ration is not necessarily disclosed by the
creatinine value alone.'” They also described
that the greater the amount of diseased
parathyroid tissue had the lesser the renal
function. The adenoma in this case was large
in size.

We got some valuable instructions from this
case. Firstly, bisphosphate should be ad-
ministered earlier in the course in spite of
health-insurance regulations. Secondly, surgi-
cal treatment should be chosen without hes-
itation when the crisis is not restored by all
kinds of non-surgical approaches. And Tc 99m
sestamibi scan was useful for detecting
parathyroid adenomas locating in the medias-
tinum and we hope that this method will be
adopted as a first-line technique for detecting
ectopic parathyroid adenomas.

References

1) Health, H., Hodgson, S.F. and Kennedy,
M.A.: Primary hyperparathyroidism: Inci-
dence, morbidity, and economic impact in
a community. N. Engl. J. Med., 302 : 189-
193, 1980.

Mundy, G.R., Cove, D.H. and Fisken, R.:
Primary hyperparathyroidism: Changes in
the pattern of clinical presentation. La#n-
cet, 1 :1317-1320, 1980.

Scholz, D.A. and Purnell, D.C.: Asymp-
tomatic primary hyperparathyroidism.
Mayo Clin. Proc., 56 : 473-478, 1981.
Bringhurst, F.R., Demay, M.B. and
Kronenberg, H.M.: Hormones and disor-
ders of mineral metabolism. I ]J.D. Wil-
son, D.W. Foster, H.M. Kronenberg, P.R.
Larsen (eds.), Williams Textbook of En-
docrinology. 9th ed. W.B. Saunders Phil-
adelphia, 1998, pp.1155-1209.

2)

3)

4)



A Case of Parathyroid Crisis

21

5)

6)

7)

Silverberg, S.]. and Bilezikian, J.P.: Prima-
ry hyperparathyroidism. /» L.J. DeGroot
and J.L. Jameson (eds.), Endocrinology. 4th
ed. W.B. Saunders Philadelphia, 2001, pp.
1075-1092.

Roe, SM., Burns, R.P., Graham, L.D,,
Brock, W.B. and Russell, W.L.: Cost-
effectiveness of preoperative localization
studies in primary hyperparathyroid dis-
ease. Ann. Surg., 219 : 582-586, 1994.
Le, H.N. and Norton, J.A.: Surgical man-
agement of hyperparathyroidism. /n L.J.

DeGroot and JL. Jameson (eds.), En-

docrinology. 4th ed. W.B. Saunders Phil-
adelphia, 2001, pp.1111-1120.

8) Bruder,].M., Guise, T.A.and Mundy, G.R.:

Mineral metabolism. I P. Felig and L.A.

9)

10)

11)

Frohman. (eds.), Endocrinology and Me-
tabolism. 4th ed. McGraw-Hill, New York,
2001, pp.1079-1177.

Johnston, L.B., Carroll, M.]., Britton, K.E.,
Lowe, D.G., Shand, W, Besser, G.M. and
Grossman, A.B.: The accuracy of para-
thyroid gland localization in primary hy-
perparathyroidism using sestamibi radio-
nuclide imaging. J. Clin. Endocrinol.
Metab., 81 : 346-352, 1996.

Irvin, G.L. III and Carnerio, D.M.: Man-
agement changes in primary hyperpa-
rathyroidism. JAMA, 284 : 934-936, 2000.
Hedback, G. and Odent, A.: Death risk
factor analysis in primary hyperpara-
thyroidism. Eur. J. Clin. Invest., 28 : 1011-
1018, 1998.



