Primary hyperparathyroidism in Hong Kong: an
analysis of 44 cases
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Primary hyperparathyroidism is increasingly being diagnosed subsequent to the detection of
hypercalcaemia using multichannel auto-analyser screening. This paper provides a local picture of the
clinical presentation and management of primary hyperparathyroidism. A retrospective review was
conducted of 44 patients with primary hyperparathyroidism who were treated at the Queen Elizabeth
Hospital between January 1987 and July 1996. Twenty-five (56.8%) of the patients were asymptomatic.
Only three (6.8%) patients gave radiograms that had features indicating primary hyperparathyroidism;
seven (15.9%) had renal stones. The patients underwent one or more of the following localisation
procedures: computerised tomography, ultrasonography, thallium-technetium subtraction scanning, and
technetium Tc 99m sestamibi scanning. The latter method was the most sensitive (64.3%). Ten adenomas
that could not be localised by any of these procedures were successfully removed during surgery. Surgery
was successful in 94.4% of cases and surgical outcome was comparable to that reported in the literature.
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Introduction been an evolutionary change in the presentation of the
disease: from the classical ‘bone and stone’ presentation
Primary hyperparathyroidism is caused by the excessive,an asymptomatic one.
abnormally regulated secretion of parathyroid hormone
(PTH) from one or more adenomatous or hyperplastic In Hong Kong, the first auto-analyser was installed
parathyroid glands. The major actions of PTH are io 1985. Based on auto-analyser results, Shek?et al
mobilise calcium from bone, to conserve calcium iconducted a study of blood samples obtained from the
the kidneys, and to indirectly increase gastrointestinilcal in-patient population in 1990, and detected an
calcium absorption. Anincreased PTH level leads to oicidence of primary hyperparathyroidism of 1:3000.
of the major biochemical hallmarks of the disease-Fhere have been no data on the changes in the incidence
hypercalcaemia. Primary hyperparathyroidism is thef primary hyperparathyroidism among the local popu-
commonest cause of hypercalcaemia in the out-patidation since the installation of auto-analysers. We
setting. Since 1975 in the United States, the widespreaict, however, encountering an increasing number of
use of multichannel serum chemistry auto-analysers haatients with primary hyperparathyroidism at the
coincided with a dramatic increase in the incidence @ueen Elizabeth Hospital (QEH)—a regional hospital
primary hyperparathyroidisiiNot only has there beenwhich has 1900 beds. The frequency of parathy-
an increase in the incidence of the disease, there has atédectomy at the QEH increased from one per year in
1987 to one per month in 1996.
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hypercalcaemia. None of the patients had a histd
of preceding secondary hyperparathyroidism. THh
median duration of follow-up was 40 months. Of th
44 patients, three refused surgery and one had med ‘

2a.1@ MIM. 2b. 3 HOURS

contra-indications to surgery. Parathyroidectomy wza
performed for 40 patients; three patients defaulte
postoperative follow-up. These three patients, and t
four who did not receive surgery, were excluded frot
the analysis of various preoperative procedures a
their surgical outcome.

Fig 2. Technetium Tc 99m sestamibi scans of a patient
with primary hyperparathyroidism

Parathyroid hormone levels were measured by &®) early scanning at 10 minutes after intravenous
immunochemiluminometric assay that detected intaffection of technetium Tc 99m sestamibi shows uptake by

. . thyroid glands and an adenoma in the parathyroid

hormone and which had been used at the QEH since 193:4,4: (2b) late imaging at 3 hours after injection shows a
Before 1993, radioimmunoassay was used to measpeesistently increased focal uptake by the adenoma in the
PTH levels by detecting N-terminal or mid-regiorfight inferior parathyroid gland
segments of PTH. Preoperative localisation procedures
included ultrasonography, computerised tomography Before each parathyroidectomy, the performing
(CT), thallium-technetium (Th-Tc) subtraction scanningsurgeon was informed of the results from the locali-
and technetium Tc 99m—labelled sestamibi scannirgation studies. Intra-operatively, the neck was routinely
For CT performed before August 1994, conventionaxplored to localise all four parathyroid glands.
scans were obtained by using a model GE8800 (frophy of other glands supported the diagnosis of
scanner; thereafter, spiral CT scans were performggrathyroid adenoma, whereas enlargement of all
Thallium-technetium subtraction scans were peglands suggested hyperplasia. Adenomectomy was
formed by using 2 mCi of thallium followed by 2 mCiperformed for patients with adenoma, and subtotal
of pertechnetate (Fig 1). For sestamibi parathyrojsarathyroidectomy (ie of three and a half glands) was
scintiscans, 25 mCi of technetium Tc 99m-labellegerformed for patients with hyperplasia. Diagnoses
sestamibi agent was injected intravenously. Imageswere confirmed by histological examination. The
the neck and thorax were obtained after 10 minutes gmatients were followed up for any postoperative
3 hours. Abnormal parathyroid glands had a delayedmplications. Comparisons were made between
wash-out rate compared with normal parathyroitesults from the preoperative localisation studies
tissue; hence, abnormal glands were visible as areasnfl the intra-operative findings to determine their
increased focal uptake that persisted during late imagidiggnostic sensitivity, which was defined as the number
(Fig 2). of true positives divided by the sum of true positives
and false negatives. Since 1994, patients have been
referred to one surgeon at the QEH.

Results

Clinical characteristics

Forty-four patients were included in the study; there

i were 13 men and 31 women (male to female ratio,

1:2.4). The mean age was 60 years (range, 21-81 years);

29 (65.91%) of the patients were aged >50 years and
R two (0.05%) were aged <30 years. Twenty-five (56.8%)

lc. & & ‘.;':= ] " patients were asymptomatic. The c_)ther patients

presented with one or more of the following symptoms:

=588 TC -.088 TC =1.88 TC -1.28 TC

Fig 1. Thallium-technetium subtraction scans of a

patient with primary hyperparathyroidism

(1a) thallium uptake by both thyroid glands and an
adenoma in the parathyroid gland; (1b) technetium uptake
by the thyroid glands only; (1c) subtraction of thallium and
technetium scans shows the adenoma in the right inferior
parathyroid gland
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constipation, polyuria, abdominal pain, bone pain, or
neuropsychiatric symptoms (Table 1a). Associated
complications were diabetes mellitus, hypertension,
and the presence of renal stones (Table 1b). Three
(6.8%) patients had X-rays with features that were
typical of subperiosteal bone resorption or Brown’s
tumour.
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Table 1. Clinical presentation of primary Conventional CT was performed for 18 patients; spiral
hyperparathyroidism CT was performed for 5 patients. Our data did not
Presentation Patients, n=44 show superiority of spiral CT over conventional CT,
No. (%) despite the small sample size.
la. Symptoms
asymptomatic 25 (56.8) Results that compare the methods of functional
gg&sl}'rii’;“on g gé‘z‘; localisation in pairs are shown in Table 2. Eight patients
abdominal pain 7 (15.9) had both sestamibi and Th-Tc subtraction scans
bone pain 6 (13.6) performed (Table 2a). Both scans gave negative results
neuropsychiatric symptoms 6 (13.6) for four patients; however, sestamibi scans enabled
1b. Associated diseases the localisation of two adenomas that could not be
ﬂ;i:)beerttiisrroen"nus %g g%gg imaged using the subtraction scans. In contrast, Th-Tc
renal stones 7 (15.9) subtraction scans did not enable the localisation of any
parathyroid adenoma that was not detected using a

sestamibi scan.

All patients had elevated serum calcium levels
which ranged from 2.75 to 4.17 mmol/L; the medizve! Fourteen patients underwent anatomical examin-
was 2.98 mmol/L (normal range, 2.20-2.58 mmol/L). Thation of the neck using CT and ultrasonography (Table
mean calcium level of asymptomatic patients, howeveth). Both tests gave negative results for seven patients.
was not statistically different from that of symptomatién two patients, CT detected an adenoma that was
patients. Thirty-eight (86.4%) of the patients hachissed using ultrasonography; the reverse occurred for
clearly elevated PTH concentrations. The remainirtgree patients. Both ultrasonography and sestamibi
six (13.6%) patients had PTH concentrations at tleeans were performed for nine patients (Table 2c).
upper limit of the normal range (normal range, 10-6Bdenomas in three patients could not be localised by
pg/mL), which were inappropriately high in associatioeither method. The use of sestamibi scans enabled the
with hypercalcaemia. The mean serum phosphadtgalisation of four adenomas that were not detected
level was at the lower limit of the normal range, at 0.@sing ultrasonography.
mmol/L (normal range, 0.7-1.0 mmol/L); 16 (36.4%)
patients had phosphate levels of <0.7 mmol/L. The Both CT and sestamibi scans were performed for
serum alkaline phosphatase levels ranged from 6& patients (Table 2d). Both tests gave negative results
to 1021 U/L and the median was 119 U/L (normah three patients. In three other patients, sestamibi scans
range, 30-120 U/L); 20 (45.5%) patients had elevated _ o
alkaline phosphatase activity. Serum creatinine levelg2'® 2- Comparison of localisation methods
were elevated to >120mol/L in 10 (22.7%) patients | Pair of methods No. of cases
(normal range, 50-11Qmol/L). The mean urinary [,
calcium excretion rate was 6.6 mmol/d (normal rangge

. Sestamibi and
Th-Tc* subtraction

3.5-7.5 mmol/d). Eighteen (40.9%) patients were scanning
hypercalciuric and had calcium excretionrates of >7\6 .. Th'Tg ve Th'Tg —ve
mmol/d. Five patients had excessive urinary calcium sestamibi —ve 0 4

excretion (>10 mmol/d) which, in the United States, 5, 7t 4nqd UsGt

is an indication for parathyroid surgery. USG +ve USG —ve
CT +ve 2 2

Localisation studies CT-ve 3 7

The number and type of localisation studies performgd2¢- Sestamibi scanning

. . . . . and USG
for our series of patients varied during the study periqd. USG +ve USG —ve
Of the 37 patients who underwent parathyroidectomy, Sestamibi +ve 2 4
a total of 23 CT scans, 25 ultrasonograms, 28 Th-[lc ~ Sestamibi-ve 0 3

scans, and 14 sestamibi scans were performed. Techned. Sestamibi scanning
tium Tc 99m sestamibi scans were first used at the andCT
QEH in January 1995; thus, significantly fewer Sestamibi +ve 0 3
sestamibi scans were performed. The sensitivities|of  Sestamibi-ve 0 3
CT, ultrasonography, Th-Tc subtraction scanning, a ,Llu ) )
i . . h-Tc  Thallium-technetium
sestamibi scanning to detect parathyroid aden_om%s, Computed tomography
were 30.4%, 36.0%, 53.6%, and 64.3%, respectivelyysc  Ultrasonography
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detected an adenoma that was missed using CT. BeforePostoperative hypocalcaemia developed in 11 (29.7%)
the introduction of sestamibi scanning in 1995atients. The mean nadir postoperative calcium level
preoperative localisation had failed in 7 (35.0%) of 2@as 1.82 mmol/L. Hypocalcaemia usually developed
patients. Between 1995 and 1996, adenoma localisatisithin 24 to 48 hours postoperatively. In eight of the
failed in 5 (29.4%) of 17 patients; 2 of the 5 patientgatients, hypocalcaemia was transient and there was

had parathyroid hyperplasia. spontaneous recovery in 12 to 20 weeks. Three patients
developed permanent hypocalcaemia and required long-
Surgical outcome term treatment with 1,25-dihydroxycholecalciferol and

Thirty-four (91.9%) of the patients had primary hyperealcium supplementation. There were no patients with
parathyroidism due to adenoma in one parathyrordcurrent laryngeal nerve palsy.
gland. The location and number of adenomas are shown
in the Box. Two (5.3%) patients had parathyroid hypeBiscussion
plasia and one patient died of parathyroid carcinoma.
Nineteen (43.2%) patients were medically treateldrimary hyperparathyroidism and humoral hyper-
preoperatively to reduce their serum calcium levelsalcaemia of malignancy account for approximately
Fifteen (34.1%) patients were given oral phospha8®% of all cases of hypercalcaerhin the general
and nine (20.5%) were given intermittent doses @opulation, primary hyperparathyroidism is more
intravenous pamidronate; five patients received botommon than malignancy. The prevalence of the
drugs. The mean reduction in serum calcium levébrmer since the widespread use of multichannel serum
during treatment with oral phosphate was 0.16 mmol/chemistry auto-analysers is approximately 0.1% in the
compared with 0.36 mmol/L for patients who hadinited State$.It affects predominantly postmeno-
received intravenous infusions of pamidronate. pausal women and its peak incidence is in the fifth to
sixth decades of life. The ratio of affected males to
After exclusion of the patient with parathyroidfemales is 1:3.0ur data show similar patterns of sex
carcinoma, the postoperative cure rate was 94.4%nd age distribution. Up to 66% of patients were older
There were two cases of surgical failure, as defingdan 50 years and the male to female ratio was 1:2.4.
by the postoperative persistence or recurrence of
hypercalcaemia. One patient had recurrent hyper- Patients with hyperparathyroidism classically pres-
calcaemia after excision of the right inferior paraent with urinary, bone, and gastrointestinal symptoms,
thyroid gland. Upon re-operation, an adenoma of tle@mmonly known in the medical profession as ‘stones,
right superior parathyroid gland was successfullyones, and abdominal groaAgimong 343 patients
removed. The second patient, whose preoperatiwéth primary hyperparathyroidism who were treated
localisation tests had failed, had an adenoma of thethe Massachusetts General Hospital in the 1960s,
left inferior parathyroid gland removed. The serumtmore than 50% of patients had urolithiasis. Nearly
calcium concentration subsequently decreased frd2b% of patients had classic parathyroid bone disease,
2.95 to 2.65 mmol/L. Only three parathyroid glandas characterised by subperiosteal bone resorption,
were found during the operation, however, and thasteitis fibrosa cystica, salt-and-pepper appearance of
right superior parathyroid gland could not be identithe skull, and brown tumours. Only 0.6% of patients
fied. The patient remained hypercalcaemic despiteere asymptomaticln contrast, with the advent of
the decline in the serum calcium level. Postoperativeultichannel auto-analysers, up to 80% of patients
scans had remained negative for 3 years after twih primary hyperparathyroidism in a recent series
operation, and the patient was asymptomatic, whietere asymptomatic at diagnosi¥here was also a
is suggestive of multiple adenomata or parathyroglgnificant reduction in the frequency of radiologically
hyperplasia. apparent cases of bone disease (frequency, 1%* 2%).
In our series, more than half of the patients were
_ _ asymptomatic, and 6.8% showed X-ray changes that
Leeatiion eif pe eiiyienl e etlznemss indicated parathyroid bone disease. Early detection
Location No. of adenomas may probably explain the low incidence of radio-
logically apparent cases of bone disease among our
patients; increased vitamin D intake may have also
contributed. The use of X-rays, however, is not sensitive
in detecting parathyroid bone dise&aad we are now
using dual energy X-ray absorptiometry to determine
bone involvement. The frequency of nephrolithiasis in

Right superior gland 11
Right inferior gland
Left superior gland
Left inferior gland
Intrathyroidal
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our series of patients (15% - 20%) was similar to thédinctioning parathyroid tissue and thus allow func-
in the series described by Bilezikian et al. tional localisation, whereas ultrasonography and CT
provide anatomical localisation. This study shows
The diagnostic hallmarks of primary hyperparathat functional scintiscans were superior in sensitivity
thyroidism are hypercalcaemia and elevated PT{0% - 65%) when compared with anatomical scans
levels. Measurement of intact PTH by two-site immund30% - 36%). In addition, sestamibi scans were more
radiometric or immunochemiluminometric assays isensitive (64.3%) than Th-Tc subtraction scans (53.6%).
preferablé’. Assays which measure C-terminal PTHDther groups have reported an even higher sensitivity
alone can give falsely elevated levels when renal excretifor sestamibi scanning (up 85%), especially when
is impaired. In the series described by Nussbaum ansed in conjunction with single photon emission€T.
Potts® more than 90% of patients with primary hyperin general, lower sensitivities were reported for patients
parathyroidism had elevated levels of circulating intaetith parathyroid hyperplasid.Up to 10 adenomas
PTH. In our series, 86.4% of patients had elevatekat could not be localised by any radiological imaging
PTH levels. The remaining patients had PTH levelsethods were successfully removed during parathyroid
that were at the upper limit of the normal range, arekplorations. This success lends support to the notion
abnormally high for cases of elevated serum calciurthat preoperative localisation is not necessary for a
The PTH concentration is suppressed in virtually aflatient who has not previously undergone any neck
other causes of hypercalcaemia, including humoraurgery. To quote Doppman and Miller: “The best
hypercalcaemia of malignantRare exceptions include localisation technique is to locate an experienced
lithium- and thiazide-associated hypercalcaemia, familipbrathyroid surgeort®,
hypocalciuric hypercalcaemia, and a few cases of ectopic
production of authentic PTH. Surgery is the only definitive therapy for primary
hyperparathyroidism. Removal of the adenomatous
Approximately one third of our series of patient®r hyperplastic tissue corrects the hypercalcaemia
had low serum phosphate levels. Alkaline phosphataaged normalises the PTH level. Our surgical cure
activity was elevated in 20 (45.5%) of the patients arefficiency of primary hyperparathyroidism was 94.4%,
reflected the increased bone turnover. In addition, Ihich is comparable to reported results of other experi-
(40.9%) patients had elevated rates of urinary calciuemced parathyroid surgeolig° Surgical expertise is
excretion and were therefore at risk for the developmentportant, as surgical failure is either due to technical
of renal stones. inexperience of surgeons or the presence of super-
numerary, ectopic, or multiple abnormal glaf¢8The
Various technigues have been used for the pravailability of an experienced parathyroid surgeon at
operative localisation of hyperfunctioning parathyroidhe QEH and the higher sensitivity of functional imag-
tissue. The most commonly used are Th-Tc subtractiorg studies have allowed us to modify our practice to
scans, ultrasonography, and CT. Reported sensitivitiesing either no or only one (ie sestamibi scanning)
vary widely: from 27% to 68% for Th-Tc subtractionpreoperative localisation study in patients who have
scanning?®!* 36% to 76% for high resolution ultra- not had neck surgery. A sestamibi scan is performed
sonography**? and 46% to 55% for C.The high for patients with high surgical risk, in an attempt to
variation in sensitivity from centre to centre may reflecthorten the operative time.
the availability of local expertise. In our centre, conven-
tional CT was the least sensitive method of localisation. Our frequency of postoperative hypocalcaemia
Spiral CT may have a higher sensitivity and wawas 20% to 40%, which was similar to that reported
introduced to our centre only after 1994; thus, oun another seri€®.In this study, most cases of hypo-
experience with it is still limited. calcaemia were transient and possibly due to short-term
suppression of other parathyroid glands by the hyper-
Initially developed as a myocardial perfusindunctioning adenoma, or due to ‘hungry bone’ syndrome.
agent, sestamibi was demonstrated by Coakley et aRBrmanent hypocalcaemia developed in three patients.
1989 to be a potential parathyroid imaging agént.
Because sestamibi is sequestered in mitochondria, theAt the Consensus Development Conference on the
large number of mitochondria found in parathyroidDiagnosis and management of asymptomatic primary
adenomas have been suggested to be the basis forhyygerparathyroidism’ that was held in 1991, a set of
delayed release of sestamibi from the parathyroglrgical guidelines was endorséduggested indi-
tissue!* Radioisotope scintiscans depend on theations for operation included a serum calcium con-
metabolism of the radioisotopic agent by the hypecentration of >2.99 mmol/L, marked hypercalciuria
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with a urinary calcium excretion rate of >10 mmol/d, rearrangement of the gene for parathyroid hormone. N Engl J
the presence of any overt complication of primary Med 1990;323:1324-8. _ _
hyperparathyroidism (eg nephrolithiasis, osteiti& Strewler GJ,' Budayyr, Clark OH, lesenson RA._Productlon
. . . . of parathyroid hormone by a malignant tumour in a hyper-
fibrosa CyStICE}, .OI‘ classic neu_romuscmar dlsease)’ acalcemic patient. J Clin Endocrinol Metab 1993;76:1373-5.
reduced creatinine clearance in the absence of otgerrizzoli R, Pache JC, Didierjean L, Burger A, Bonjour JP. A
causes, a reduction in bone density of more than two thymoma as a cause of true ectopic hyperthyroidism. J
standard deviations below normal at the site of the Endocrinol Metab 1994;79:912-5.

cortical bone, an episode of acute primary hyperpar%{l Goris ML, Basso LV, Keeling C. Parathyroid imaging. J Nucl

thyroidism, and an age of <50 years. Taking intp, Med 1991:32:887-9. o
consideration the availability of surgical ex ertisell' Miller DL, Doppman JL, Shawker TH, et al. Localization of
y g P parathyroid adenomas in patients who have undergone surgery.

and the high cure rate in our centre, we tend 0 pat | Noninvasive imaging methods. Radiology 1987;162:
favour surgery if the medical condition of the patient 133-7.
permits. In our series, 90% of patients underweng. Mallette LE, Malini S. Review: the role of parathyroid

parathyroidectomy. ultrasonography in the management of primary hyperpara-
thyroidism. Am J Med Sci 1989;298:51-8.

. . . 13. Coakley AJ, Kettle AG, Wells CP, O’'Doherty MJ, Collins RE.
Patients who did not undergo parathyroidectomy 99Tcm sestamibi—a new agent for parathyroid imaging. Nucl

were managed by adequate fluid intake, avoidance of \jeq commun 1989;10:791-4.

thiazide diuretics, and immobilisation. Dietary calciuma. o'Doherty MJ, Kettle AG, Wells P, Collins RE, Coakley AJ.
was not restricted, although we advised against an Parathyroid imaging with technetium-99m-sestamibi:
excessively high intake. The natural course of the preoperative localization and tissue uptake studies. J Nucl Med
disease in these patients has not been analysed in thig992:33:313-8.

. . . . . McBiles M, Lambert AT, Cote MG, Kim SY. Sestamibi
study, which mainly included patients who had ha parathyroid imaging. Semin Nucl Med 1995;25:221-34.

pathological confirmation of resected parathyroidsg wiichell BK, Kinder BK, Cornelius E, Stewart AF. Primary
Otherg°reported a rather benign course in the majority hyperparathyroidism: preoperative localization using techne-
of patients with mild disease, stable calcium and PTH tium-sestamibi scanning [editorial]. J Clin Endocrinol Metab
levels, and biochemical markers of bone turnover 1995:80:7-10. _
for up to 6 years. Annual bone mass measuremeﬁfsgrﬁ?ics';?‘;’f \:\g('jsigrr]‘ug%e'-i‘(’)";‘;?ﬂz;'tg;igrzngcpesézs
d_ld not demonStrate_any significant changes_ at any graphic, and magnetic reso;lance localization of parz,athyroid
site?* These observations, however, do not obviate the yymours. Surgery 1989;106:639-44.

need for life-long follow-up. Whether patients whots. boppman JL, Miller DL. Localization of parathyroid tumors
have more severe disease would experience a similarlyin patients with asymptomatic hyperparathyroidism and no

benign course is not Certain_ pI'EViOUS surgery. J Bone Miner Res 1991,6(2 SUppD
153S-158S.
19. Weber CJ, Sewell CW, McGarity WC. Persistent and recurrent
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