
Strategy in asymptomatic and mildly symptomatic primary

hyperparathyroidism, new arguments for the surgical option

Smit PC, van Dalen A, van Vroonhoven TJMV. Strategy in asymptomatic and mildly symptomatic primary
hyperparathyroidism, new arguments for the surgical option. The Netherlands Journal of Medicine 1998 ;
52 : 95 - 99

5

05. hoofdstuk 05  23-07-2001  10:03  Pagina 39



The widespread use of multichannel serum chemistry autoanalyzers has resulted
in a sevenfold increase in the reported incidence of primary hyperparathyroidism
(pHPT) 1. Subsequently physicians have been increasingly confronted with the
most common form of pHPT: an asymptomatic or mildly symptomatic disease
characterized by mild chronic hypercalcemia with or without subtle symptoms
such as fatigue and muscular weakness. It is estimated that approximately 80% of
all the patients with pHPT fall into this category 2. Today it can be calculated that
pHPT develops in about 6000 patients each year in the Netherlands.
The serendipitous discovery of asymptomatic and mild pHPT has raised relevant
questions about the advisability of treatment in these patients. At the National
Institutes of Health (NIH) Consensus Development Conference on Diagnosis and
Management of Asymptomatic pHPT in 1990, surgical treatment was advised
along the guidelines given in Table 1 3. One could wonder however, why operative
treatment is not advised in more patients with pHPT, for surgery is the only cura-
tive treatment available, surgery is very successful (return to normocalcemia is
achieved in up to 95-99% of cases in experienced hands), surgery has a low mor-
bidity and even with a long follow-up the recurrence rate is very low 4.
Furthermore, after successful surgery the patient is saved repeated monitoring and
long term follow-up and there is no chance of developing one of the more severe
complications of hypercalcemia.
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Table 1 Indications for surgical treatment in primary hyperparathyroidism according to
the National Institutes of Health Consensus Statement 1990.

Markedly elevated serum calcium: 2.85 to 3.00 mmol/L (normal range 2.20 to 2.60
mmol/L)
History of an episode of life-threatening hypercalcemia
Reduced creatinine clearance: reduced by 30% compared with age-matched normal
persons
Confirmed 24-hour urine calcium excretion > 10 mmol (normal range 2.5 to 7.5
mmol/24 hr)
Substantially reduced bone mass: more than two standard deviations below age-,
gender-, and race-matched controls

In addition:
Patient requests surgery
Consistent follow-up is unlikely
Coexistent illness complicates management
Patient is below the age of 50 years
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The standard operation for pHPT is a systematic bilateral neck exploration in
which all four parathyroid glands are sought and when identified, the macroscopi-
cally enlarged glands are removed. It is understandable that there is some reserva-
tion towards this surgical option. After all, there is a discrepancy between the
extent of the operation and incision versus the median size of the causative
parathyroid adenoma weighing in general no more then 200-300 mg. Although
surgical exploration is attended with a low morbidity, when complications do occur
they are serious. There is a small risk of permanent hypoparathyroidism (ranges
between virtually zero and four percent) and damage to the recurrent laryngeal
nerve leading to hoarseness and a reduced voice volume in less than one percent
of the cases 2. Also persistent hypercalcemia postoperatively, signaling a failure of
the operation, has to be considered as a complication 5.

It has to be realized that pHPT is a solitary gland disease in at least 85-90% of the
patients, meaning that in the majority of patients only one enlarged gland is caus-
ing the disease and consequently that removal of that one enlarged gland cures the
patient. Why then is an extensive bilateral neck exploration still the gold standard
when surgery is indicated ? The reason lies in the fact that preoperative localisato-
ry techniques have up till now not yielded satisfactory results in attempts to
replace the systematic bilateral neck exploration with a less extensive operation,
although unilateral operations have been advocated by some 6 7 8. The overall sensi-
tivity of techniques like ultrasonography (US), computed tomography (CT), mag-
netic resonance imaging (MRI), thallium-201/technetium-99m scintigraphy and
technetium-99m sestamibi imaging ranges from 40 to 90%, with specificity
reported from 65 to 95% (Table 2) 9. Ultrasonography is undoubtedly operator-
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Table 2 Sensitivities and specificities of parathyroid imaging in patients without 
previous neck surgery.

sensitivity % specificity % references

Ultrasonography 34-92 75-96 9 11 12 17 18
Computed Tomography 41-86 62-94 9 11 12 18
Magnetic Resonance Imaging 57-90  75-91 9 12 17 18
Thallium 201/technetium-99m 
scintigraphy  25-74 68-93 9 11 12 17 18
Technetium-99m sestamibi 
iodine 123 imaging 60-88 97-100  19 20 21 22
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dependent whereas, not surprisingly, the sensitivity of all procedures declines
when the weight of the enlarged gland drops below 500 mg 9 10 11 12. These tech-
niques are also less accurate after previous neck surgery. Combining tests has
yielded somewhat better results: up to 87% using scintigraphy in combination
with US 8. The combination of three or more techniques has not increased the suc-
cess rate 10.
In general the results of preoperative imaging have not been good enough for a
substantial change in surgical policy. According to most authorities a bilateral neck
exploration is still the procedure of first choice when surgical treatment is indicated
4 13 14. In this respect one of the most cited remarks is that of the prominent
American radiologist Doppman ‘The only localizing modality required in the patient
who has not had any previous neck surgery is to localize an experienced parathy-
roid surgeon’.

So, seven years after the NIH consensus meeting, nothing much seems to have
changed. The indication to operate in patients with pHPT is, in the group fulfilling
the NIH criteria and/or suffering from major symptoms such as nefrolithiasis and
severe bone-pain, no matter of debate. For the majority of patients, that is the
group which is asymptomatic or only mildly symptomatic, most physicians under-
standably still prefer a conservative attitude.
However during these years changes have occurred as well in surgery as in radiol-
ogy and these changes might be relevant for patients with pHPT. The most promi-
nent change in surgery more recently has been the development and
implementation of minimally invasive techniques best exemplified by procedures
such as laparoscopic cholecystectomy and laparoscopic inguinal hernia repair. This
in turn has led more and more patients to request the least invasive technique pos-
sible, also in other areas of surgery. Progress in technology has greatly affected
radiological imaging. This improvement contributes considerably to the imaging
quality of the radiological techniques as US and CT, creating new possibilities for
more reliable localisatory procedures in pHPT.
Looking for a less invasive procedure in parathyroid surgery, encouraged by the
improvement of the radiological techniques and aware of the very high incidence
of solitary adenoma in pHPT, the subjoined hypothesis was born. If it would be
possible to localize the parathyroid adenoma preoperatively with high accuracy, an
adenomectomy by a local procedure instead of the conventional neck exploration
would be a potential option, resulting in less morbidity, reduction of operation and
admission time, and leaving a surgical scar of about 1.5 cm instead of at least 10
cm length.
Using Doppler assisted US and spiral CT for preoperative parathyroid imaging the
feasibility of a minimally invasive approach was tested by us originally in 15 symp-
tomatic patients 15. From the successful results it could be calculated that minimal-
ly invasive surgery would probably suffice in at least 70% of patients with pHPT,
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so that conventional neck exploration can be avoided. These good initial results
were further corroborated in a subsequent large prospective evaluation study
including all consecutive patients who presented with an indication for operative
treatment 16. This series again proved the correctness of the original hypothesis. A
total of 66 patients (54 female, 12 male) with a median age of 60 years and a
median serum calcium of 2.90 mmol/L (2.55-3.60) were studied. Fifty-one of
these patients underwent a minimally invasive approach which was successful in
49. In two patients conversion to a conventional neck exploration -in the same
operative session- was necessary. A conventional neck exploration was primarily
carried out in the other 15 patients because of equivocal results of preoperative
imaging. The median operation time in the minimally invasive group was 15 min-
utes (10-35), that in the group which underwent the conventional neck explo-
ration was 75 minutes (60-120). All 66 patients became normocalcemic
postoperatively. Except for one patient who suffered a transient unilateral vocal
cord paralysis no complications were registered. Overall the combination of preop-
erative Doppler US and spiral CT-scanning made a successful minimally invasive
approach of pHPT possible in 74% (49/66) of patients.

The data presented above leave us in no doubt that minimally invasive surgery
definitively has entered the treatment of pHPT. This certainly applies to the
patients with symptomatic disease, but it could well have consequences also for
the large group of patients with asymptomatic or only mildly symptomatic pHPT.
Suppose a patient with asymptomatic or only mildly symptomatic pHPT undergoes
parathyroid imaging, preferably by US and CT (based on our personal favourable
experience), and imaging shows a definite adenoma suited for the minimally inva-
sive approach then this patient could be definitively cured by a small operation
and with a low chance of recurrence of disease this obviates the need for frequent
out-patient follow-up, and for repeated blood testing and prevents any anxiety that
symptoms will occur or will worsen.
In other words, experience with the minimally invasive approach of pHPT in symp-
tomatic patients has given us new arguments for the surgical option in asympto-
matic or mildly symptomatic pHPT patients. We therefore tentatively propose a
new strategy. If a patient presents with a biochemically proven asymptomatic or
mildly symptomatic pHPT decision-making according to the following algorithm is
advised (Table 3). Localization of the enlarged gland should be attempted by
means of doppler US and spiral CT. The examinations should be performed sys-
tematically under guidance of a dedicated radiologist and the results discussed
with the surgeon in charge. When the test results unequivocally indicate a solitary
adenoma the patient is advised to undergo a minimally invasive procedure. When
the test results are equivocal or indicate the possibility of multiglandular disease a
conservative policy is advocated. When the disease should progress in time or the
patient develops major symptoms and/or fulfils the NIH-guidelines, parathyroid
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imaging procedures should be repeated preceding the then indicated operative
treatment.

Implementation of such a strategy could be of considerable benefit to a substantial
number of patients with asymptomatic or only mildly symptomatic primary hyper-
parathyroidism.
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Table 3 Algorithm in asymptomatic/mildly symptomatic pHPT.

pHPT primary hyperparathyroidism

US doppler assisted ultrasonography

CT spiral computed tomography

MIS minimally invasive surgery

CNE conventional neck exploration

*progressive disease is defined as the development of signs according the NIH-criteria which were

previously absent and/or the development of major symptoms.

05. hoofdstuk 05  23-07-2001  10:03  Pagina 44



References

1 Heath H III, Hodgson SF, Kennedy MA. Primary hyperparathyroidism: incidence, morbidi-

ty, and potential economic impact in a community. N Eng J Med 1980; 302: 189-193

2 Chan FKW, Koberle LMC, Thys-Jacobs S, Bilezikian JP. Differential diagnosis, causes,

and management of hypercalcemia. Curr Probl Surg 1997; 34: 445-524

3 Consensus Development Conference Panel. Diagnosis and Management of

Asymptomatic primary hyperparathyroidism: Consensus Development Conference

Statement. Ann Int Med 1991; 114: 593-597

4 Van Heerden JA, Grant CS. Surgical treatment of primary hyperparathyroidism: an

institutional perspective. World J Surg 1991; 15: 688-692

5 Irvin GL, Dembrow VD, Prudhomme DL. Operative monitoring of parathyroid gland 

hyperfunctioning. Am J Surg 1991; 162: 299-302

6 Lucas RJ, Welsh RJ, Glover JL. Unilateral neck exploration for primary hyperparathy-

roidism. Arch Surg 1990; 125: 982-984

7 Irvin GL, Prudhomme DL, Deriso GT, Sfakianakis G, Chanderlapaty SKC. A new

approach to parathyroidectomy. Ann Surg 1994; 219: 574-581

8 Ryan JA, Eisenberg B, Pado KM, Lee F. Efficacy of selective unilateral exploration in

hyperparathyroidism based on localization tests. Arch Surg 1997; 132: 886-890

9 Miller DL. Pre-operative localization and interventional treatment of parathyroid

tumors: when  and how ? World J Surg 1991; 15: 706-715

10 Winzelberg GG, Hydovitz JD, O’Hara KR, et al. Parathyroid adenomas evaluated by Th-

201/Tc-99m pertechnetate substraction scintigraphy and high-resolution ultrasonogra-

phy. Radiology 1985; 155: 231-235

11 Roses DF, Sudarsky LA, Sanger J, et al. The use of operative localization of adenomas

of the parathyroid glands by thallium-technetium scintigraphy, high-resolution ultra-

sonography and computed tomography. Surg Gynecol Obstet 1989; 168: 99-106

12 Krubsack AJ, Wilson SD, Lawson TC, et al. Prospective comparison of radionuclide,

computed tomographic and sonographic localization of parathyroid tumors. World J

Surg 1986; 10: 579-585

13 Proye CAG, Carnaille B, Bizard JP, Quievreux JL, Leconte-Houcke M. Multiglandulair

disease in seemingly sporadic primary hyperparathyroidism revisited: where are we in

the 1990s ? A plea against unilateral parathyroid exploration. Surgery 1992; 112:

1118-1122

14 Zmora O, Schachter PP, Heyman Z, et al. Correct preoperative localization: does it per-

mit a change in operative strategy for primary hyperparathyroidism ? Surgery 1995;

118: 932-935

15 Van Vroonhoven TJMV, Van Dalen A, Koppeschaar HP, Duursma SA. Favourable results

on minimally invasive surgery in the treatment of primary hyperparathyroidism. Ned T

Geneesk 1996; 140: 304-308

CHAPTER 5 I ASYMPTOMATIC AND MILDLY SYMPTOMATIC PATIENTS

45

05. hoofdstuk 05  23-07-2001  10:03  Pagina 45



16 Van Vroonhoven TJMV, Van Dalen A. Successful minimally invasive surgery in primary

hyperparathyroidism after combined preoperative ultrasound and computed tomogra-

phy imaging. J Int Med 1998; 243: 581-587

17 Attie JN, Khan A, Rumancik WM, et al. Preoperative localization of parathyroid adeno-

mas. Am J Surg 1988; 156: 323-326

18 Erdman WA, Breslau NA, Weinreb JC, et al. Noninvasive localization of parathyroid

adenomas: a comparison of x-ray computerized tomography, ultrasound, scintigraphy

and MRI. Magn Reson Imaging 1989; 7: 189-194

19 Chapuis Y, Fulla Y, Bonnichon P, et al. Values of ultrasonography, sestamibi scintigra-

phy, and intraoperative measurement of 1-84 PTH for unilateral neck exploration of pri-

mary hyperparathyroidism. World J Surg 1996; 20: 835-840

20 Wei JP, Burke GJ, Mansberger AR. Preoperative imaging of abnormal parathyroid

glands in patients with hyperparathyroid disease using combination Tc 99-m pertech-

netate and Tc 99-m sestamibi radionuclide scans. Ann Surg 1994; 219: 568-573

21 Caixàs A, Bernà L, Hernández A, et al. Efficacy of preoperative diagnostic imaging

localization of technetium 99-m sestamibi scintigraphy in hyperparathyroidism. Surg

1997; 121: 535-541

22 Shen W, Sabanci U, Morita ET, et al. Sestamibi scanning is inadequate for directing

unilateral neck exploration for first-time parathyroidectomy. Arch Surg 1997; 132:

969-974

46

05. hoofdstuk 05  23-07-2001  10:03  Pagina 46


