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Minimally invasive parathyroidectomy
by unilateral neck dissection—
experience in a regional hospital in
Hong Kong
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Objective. To compare the efficacy and safety of minimally invasive open
parathyroidectomy with localised unilateral neck dissection to the conventional
method of bilateral neck exploration and parathyroidectomy as a surgical
treatment for primary hyperparathyroidism.
Patients and methods. Eleven patients diagnosed with primary hyper-
parathyroidism at Queen Elizabeth Hospital from 1 January 2002 to 31 December
2002 were treated surgically with minimally invasive open parathyroidectomy.
Their results were compared to a retrospective series of 15 patients treated by
conventional bilateral neck exploration and parathyroidectomy between 1
January 2001 and 31 December 2001. Demographic data; cure, recurrence, and
complication rates; operating time; and hospital stay were analysed.
Results. The cure rate was 100% in both groups. There was no recurrence in
either group. Minor complication rates were 9% and 20% in the minimally invasive
open parathyroidectomy and the control groups, respectively. Mean operating
time was 63 minutes in the minimally invasive open parathyroidectomy group,
and 92 minutes in the control group. The mean postoperative hospital stay for
the minimally invasive open parathyroidectomy group was 1.36 days. Three of
these procedures were performed as day surgery. The mean hospital stay for the
control group was 2.93 days. The operating time and hospital stay were
significantly shorter in the minimally invasive open parathyroidectomy group.
Conclusion. Minimally invasive open parathyroidectomy is a viable alternative
treatment method for primary hyperparathyroidism. It has comparable cure and
recurrence rates to the conventional approach. It is safe, with a lower complica-
tion rate, and has the benefits of being a shorter procedure and allowing a
shorter hospital stay. It can be performed as day surgery, further reducing hospital
costs.
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Introduction

Primary hyperparathyroidism is most commonly caused
by a single parathyroid adenoma. Hyperplasia or double
adenoma of the parathyroid glands accounts for only a
small percentage of cases.1-3 Bilateral cervical exploration
with visualisation of all the parathyroid glands and excision
of the abnormal gland or glands, has been the gold treatment
standard for primary hyperparathyroidism. Even with
preoperative localisation of the abnormal gland, bilateral
exploration is still considered necessary because localisation
is not 100% accurate1-3; a second or even third abnormal
gland might not be identified by the localisation studies.
Unilateral exploration risks missing cases of parathyroid
hyperplasia or double adenoma in the absence of evidence
that all other parathyroid glands apart from the one removed
are normal or suppressed. Theoretically, this is demonstrated
by a drop in parathyroid hormone (PTH) level soon after
excision of the abnormal parathyroid gland. This drop in
PTH level can be detected by rapid intra-operative PTH assay
and is taken as the surgical endpoint.

Thus in minimally invasive open parathyroidectomy
(MIOP), the abnormal gland is localised preoperatively
and subsequently excised by unilateral focused dissection,
with assays of PTH levels made at predefined stages of
the surgical procedure. A significant decrease in PTH levels
after excision of the abnormal gland is taken to mean
there is no need to explore the other glands. Having all the
potential benefits of a minimally invasive procedure,
MIOP is now often used as an alternative approach in
treating primary hyperparathyroidism. The objective of
this study was to investigate how MIOP compares with
conventional bilateral neck exploration and parathy-
roidectomy as a surgical treatment for primary hyper-
parathyroidism.

Patients and methods

Eleven patients with primary hyperparathyroidism
underwent MIOP at Queen Elizabeth Hospital in 2002.
Their results were compared to a historical cohort of 15
patients from 1 January 2001 to 31 December 2001 who
underwent conventional bilateral cervical exploration and
parathyroidectomy. Exclusion criteria included all patients
with negative localisation, multiple uptakes on sestamibi
scan, those who underwent redo-exploration for recurrent
or persistent hyperparathyroidism, patients with a
mediastinal parathyroid, and those with multiple
endocrine neoplasia (MEN) syndrome. From 1 January
2002 to 31 December 2002, 13 consecutive patients were
diagnosed with primary hyperparathyroidism and agreed
to surgical treatment. Two subsequently diagnosed with
MEN syndrome by endocrinologists were excluded from
the study. The remaining 11 patients each had a single
abnormal parathyroid gland positively identified by
sestamibi scan, with or without additional ultrasono-
graphy, and all underwent MIOP.

Anaesthesia
All the MIOP procedures were done under general
anaesthesia. Propofol was avoided as it could interfere with
the PTH assay.

The surgical approach
The side of the neck selected for the incision was guided
by the localisation study. An abbreviated Kocher incision
(lateral approach) was used. This involves a 2- to 3-cm
paramedian skin crease incision on the anterior border of
the lower third of the sternomastoid muscle (Fig). Using stand-
ard instruments, dissection was made to locate the abnormal
parathyroid gland. Excessive manipulation was avoided and
the recurrent laryngeal nerve was not routinely identified.

Rapid PTH assay is now possible using commercially
available modified immunochemiluminometric assay
kits. In this study, the Immulite Turbo intact PTH assay
(Diagnostic Products Corporation, Los Angeles, US) was
used. Blood samples were taken from a peripheral vein on
incision (B1), on identification of the abnormal parathyroid
gland but before ligation of its feeding vessel (B2), 10
minutes after the parathyroid delivery (P1), and 20 minutes
post-delivery (P2). The time taken to identify the abnormal
parathyroid gland (the time from B1 to B2) ranged from 8
to 27 minutes. The elapsed time from blood sampling to
hormone value reporting ranged from 15 to 19 minutes.
Frozen section was not used. The wound was closed after
parathyroid delivery and the operating team then waited
for the rapid PTH assay results. Whether the operation ended
at this point or proceeded to bilateral neck exploration and
parathyroidectomy depended on the PTH results. The assay
results were considered positive and the endpoint of surgery
reached if there was a 50% or more drop in PTH level in
either of the P specimens compared with B1 or B2. If the
assay was negative (a less than 50% drop in PTH), the
procedure was converted to the conventional bilateral
neck exploration and parathyroidectomy procedure. The
operating time from incision to the time of anaesthesia
reversion was recorded.

Fig. Surgical photograph illustrating the 3-cm abbreviated
Kocher incision



Wong et al

30      Hong Kong Med J Vol 10 No 1 February 2004

Postoperative monitoring and discharge
After the operation, serum calcium levels were monitored
on day 0, day 1, day 7, and thereafter 3-monthly. The criteria
for discharge include the patient being ambulatory, with a
total serum calcium between 2.0 and 2.6 mmol/L and no
symptoms of hypocalcaemia, and afebrile. The duration of
postoperative hospital stay was noted.

Historical control group
For the control group, records of all the patients with primary
hyperparathyroidism who underwent surgery in the period
from 1 January 2001 to 31 December 2001 were reviewed.
There were 15 patients and all were treated with conventional
bilateral cervical exploration and parathyroidectomy. Data
were analysed and compared with the prospective series of
patients who had MIOP in 2002, as described.

Statistics
The data were analysed by independent sample Student’s t
test using the Statistical Package for the Social Sciences
(Windows version 10.0; SPSS Inc., Chicago, US). A P value
of less than 0.05 was considered significant.

Results

Eleven patients underwent MIOP in 2002 and 15 patients
underwent conventional cervical exploration and para-
thyroidectomy in 2001. The age, and preoperative serum
calcium and PTH levels were comparable for the two groups
(Table 1). Patients in both groups underwent preoperative
localisation by sestamibi scan, with or without additional
ultrasonography evaluation. There was no re-exploration
carried out in either group.

Cure rates were 100% in both groups. None of the
patients had recurrence of hypercalcaemia over a mean
follow-up period of 5.09 (range, 3-10) months in the MIOP
group and 12 (3-23) months in the control group. There
were no deaths in either group. In the MIOP group, there
were no long-term complications or instances of symp-
tomatic hypocalcaemia requiring replacement. However,
one patient developed a postoperative fever of unknown
origin, which subsided with conservative treatment. Among

the historical control group, two patients had transient
symptomatic hypocalcaemia requiring calcium replacement,
and one had a wound haematoma that was managed
conservatively. Two cases in the MIOP group required con-
version to conventional bilateral exploration and para-
thyroidectomy (conversion rate, 2/11 [18%]). In one of these
patients, the abnormal parathyroid gland could not be iden-
tified on minimal dissection. It was identified only after
conversion to bilateral neck exploration and was located in
the thoracic inlet, adhering to the back of the manubrium,
making identification through the initial small incision diffi-
cult. In the other case, the abnormal gland was not apparent
after conversion, necessitating a right hemithyroidectomy.

For the MIOP group, the mean operating time (including
the two patients requiring conversion) was 63 (range, 44-
154) minutes, compared with 92 (55-160) minutes in the
control group. The mean postoperative hospital stay for the
MIOP group was 1.36 days, whereas for the control group
it was 2.93 days. Both the difference in operating time
and hospital stay were shown to be statistically significant
(P<0.05) [Table 2]. Within the MIOP group, three proce-
dures were performed as day surgery, and six further
cases were discharged on day 1. The remaining two patients,
who were octogenarians living alone, required longer hos-
pitalisation for social reasons. Frozen section was not used
in the MIOP group. In contrast, frozen section was needed
in the control group (a mean of 2.20 specimens per patient).

Discussion

The first parathyroidectomy for primary hyperpara-
thyroidism was performed by Felix Mandl in Vienna in
1925.2 The gold standard treatment for primary hyper-
parathyroidism is bilateral cervical exploration with
visualisation of all four parathyroid glands and excision of
the abnormal one. The long-term cure rate exceeds 95% and
the complication rate is between 1% and 2%.1-3 Previously,
the surgeon performing the procedure faced two unknowns
prior to the operation—the number and the position of the
abnormal parathyroid glands. Thus, the side of the neck
chosen for the initial incision and exploration was largely a
matter of conjecture; there was a need to explore both sides
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of the neck to ensure that no abnormal parathyroid glands
were overlooked. Nowadays effective localisation studies
are available, notably sestamibi scans, and because of this
the operative procedure has changed. Today the surgeon can
begin his operation on the side of the neck that has an abnor-
mal parathyroid gland, identified by localisation studies.

Bilateral exploration is carried out despite localisation
studies in order to ensure the remainder of the glands are
normal. Nevertheless, bilateral exploration appears
unnecessary in most cases, as 85% to 90% of cases of
primary hyperparathyroidism are due to a single adenoma,
only around 10% to hyperplasia, and less than 5% to a double
adenoma.1-3 In most circumstances, excision of the adenoma
results in a cure. Therefore, MIOP using a unilateral focused
neck dissection appears a logical approach providing an
endpoint indicator is available. Sestamibi scan, which is 90%
sensitive and specific,1,2 can indicate where the surgeon
should commence the procedure but not where to end the
procedure. Parathyroid hormone has a very short half life
of 2 to 5 minutes in vivo.1,2,4,5 Removal of all hyperfunc-
tioning parathyroid tissue should therefore result in a signifi-
cant drop in blood levels of PTH within minutes. Predicated
on this theory, intra-operative PTH assay can be used as an
endpoint indicator in parathyroidectomy. Based on ex-
perience from different centres, removal of all hyper-
functioning parathyroid tissue is assured if PTH levels
drop by more than 50% of their original value.1,2,4-10 A 50%
drop in PTH level is therefore taken as an endpoint for MIOP.

This study has shown that MIOP is technically feasible.
The incision is smaller and only one side is explored,
minimising operating time and surgical trauma. As in all
minimally invasive procedures, conversion to the con-
ventional procedure may be required for various reasons. In
this study, the two conversions were caused by failure to
identify the abnormal parathyroid on focused dissection and
were not due to problems with PTH level interpretation.
Hopefully, with better experience with the technique, and
better case selection according to sestamibi scan findings,
conversion for technical reasons may be avoided. Preferably,
the operating surgeon should examine the sestamibi scan
film rather than the scan report alone, in order to identify
the position of the abnormal parathyroid gland.

In this study, MIOP was comparable to conventional
bilateral neck exploration in terms of cure and recurrence.
The complication rate was lower in the MIOP group, with
none of the patients having significant hypocalcaemia. In
addition, the operating time was shorter by more than 30%.
This implies a saving of operating theatre time, and the
potential to accommodate more cases and shorten the waiting
list for surgery. The hospital stay was also significantly
shorter, with a more than 50% reduction from 2.93 days to
1.36 days. In fact, for younger ambulatory patients with
reasonable family support, MIOP can be performed as day
surgery. Shorter hospital stays, shorter operating time, the
option of day surgery, and the fact that frozen section is

no longer necessary translate into a significant reduction in
resource requirements. The cost of the rapid assay PTH
kits is around HK$3000 per set and each set can be used
for five cases. Therefore, rapid PTH assay costs about
HK$600 for each patient. This cost is readily offset by the
other cost savings.

However, the results of this study should be interpreted
with some caution since it was not a randomised controlled
trial. Although the demographic data and disease parameters
were shown to be statistically comparable between the two
groups, it would be ideal if the case and control limbs were
created by randomisation. The small number of cases
requiring surgical treatment for primary hyperthyroidism
(less than 20 per year in our institution), make random-
isation difficult. Now that the MIOP has been found to be
technically feasible and apparently safe and effective, larger
scale randomised controlled trials might be carried out to
confirm the findings of this study.

Conclusion

Minimally invasive open parathyroidectomy by localised
unilateral neck dissection and parathyroidectomy, com-
plemented by the use of rapid intra-operative PTH assay, is an
effective alternative treatment method for primary hyper-
parathyroidism. It is safe, with a lower complication rate and
comparable cure and recurrence rates to conventional bila-
teral neck exploration and parathyroidectomy. It has the benefits
of shorter procedure time, shorter hospital stays, and the
possibility of ambulatory surgery, therefore saving resources.
Larger scale randomised controlled trials are now needed to
confirm the results of this preliminary study.
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