Randomized clinical trial comparing regional and general
anaesthesia in minimally invasive video-assisted
parathyroidectomy
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Background: This randomized clinical trial was performed in a single institution to compare the results
of minimally invasive video-assisted parathyroidectomy (MIVAP) conducted under regional anaesthesia
(RA) or general anaesthesia (GA).

iMethods: Fifty-one patients undergoing MIVAP for primary hyperparathyroidism were assigned
randomly to either RA (26 patients) or GA (25). RA involved a bilateral deep cervical block, and local
infiltration of the incision site with a mixture of 0-25 per cent lignocaine and 0-15 per cent bupivacaine.
GA was induced by intravenous administration of propofol, remifentanil and rocuronium bromide.

ults: The two groups were matched for age, sex, adenoma size, and preoperative serum calcium and
parathyroid hormone levels. The interval from skin incision to closure was similar in the two groups
(27-6 and 25-8 min for RA and GA respectively), whereas the total operating time (from induction of
anaesthesia to return to the ward) was significantly lower with RA (721 versus 90-2 min; P = 0-001). The
postoperative requirement for pain medication, measured in terms of amount of ketorolac administered
at the request of the patient, was significantly lower in the RA group (28-5 versus 80 mg/day; P < 0-001).
Conclusion: MIVAP performed under RA was associated with a shorter overall operating time and a

reduced need for postoperative pain relief.
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introduction complications similar to those of the conventional bilateral
approach®!213, but has a distinct advantage in terms of
better cosmetic outcome and pain reduction.

Although locoregional anaesthesia has not been used
previously for endoscopic operations, it has been used for
minimally invasive open procedures”®!%1°. MIVAP with
regional anaesthesia (RA) was introduced in the authors’
institutions in July 2002. The present randomized clinical
trial was designed to compare use of RA and general
anaesthesia (GA) in MIVAP.

Parathyroidectomy is the only curative treatment for
primary hyperparathyroidism (PHPT), but the surgical
approach is controversial' . Bilateral neck exploration
with resection of enlarged parathyroid glands is the ‘gold
standard’ procedure and is associated with a 95 per cent
cure rate in experienced hands?. Despite these good results,
minimally invasive surgical procedures for the treatment of
PHPT have become increasingly adopted*~7. A selective
approach with unilateral exploration has been advocated,
based on preoperative localization of an enlarged gland
by ultrasonography and in some cases ™ Tc-labelled scs-
tamibi scan (STS). Intraoperative monitoring of parathy-
roid hormone (PTH) levels is also generally used to mini-

Patients and methods

o

Between July 2002 and October 2003, 96 patients with
PHPT were referred for surgery, but only 67 (70 per cent)

mize the risk of missing multiglandular disease®~!!. Mini-
mally invasive video-assisted parathyroidectomy (MIVAP)
is a new technique that has rates of cure and an incidence of
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were eligible for MIVAP. Eligibility criteria were: a
non-familial form of hyperparathyroidism, preoperative
localization of a single enlarged parathyroid gland by
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Minimally invasive video-assisted parathyroidectomy

ultrasonography, confirmed where possible by STS, no
previous thyroid or parathyroid surgery, no previous neck
irradiation, and no suspicion of thyroiditis or malignancy.
Only 51 patients (44 women and seven men) gave informed
consent to take part in the study, which was approved
by the local ethics committee. The low rate of consent
was mainly related to refusal to undergo operation under
RA. Patients were randomly allocated to MIVAP under
either RA or GA. Preoperative symptoms and signs were
recorded. Endpoints of this study were the consumption
of analgesic drugs, calculated as milligrams of ketorolac
administered during the first 24 h after operation, and total
operating time (interval between induction of anaesthesia
and return to the ward).

Localization studies

Preoperative localization was performed by ultrasonogra-
phy. Although most patients were referred with a scan
performed elsewhere, ultrasonography was repeated at this
institution in all patients by a radiographer with expertise
in thyroid and parathyroid pathology. With the patient
in the supine position and the neck hyperextended, mul-
tiple transverse and sagittal images were obtained using a
7.5-MHz probe and a Toshiba SAL 650 scanner (Toshiba
Medical Systems Europe, Zoetermeer, The Netherlands).
Parathyroid adenoma was characterized by a hypoechoic
nodule with a partial vascular ring and increased vascular
flow within the lesion demonstrated by colour Doppler
sonography. It was possible to identify significant thyroid
disease and the precise relationship between the adenoma
and surrounding structures by ultrasonography.

Most patients had already undergone ST'S before referral
to the surgeon. In this procedure, some 15-18 mCi **™ Tc-
labelled sestamibi was injected intravenously followed by
pinhole collimation over the thyroid bed and superior
mediastinum in an anterior projection immediately after
injection and 2 h later.

Only a positive localization of an abnormal parathyroid
gland by ultrasonography was considered mandatory. Any
patient in whom the results of ultrasonography and STS
were not concordant was excluded from the study. Some
patients also underwent single-photon emission computed
tomography.

Anaesthesia

RA was performed in the operating room by an
anaesthesiologist, as described by Lo Gerfo et al %13,
It generally comprised a bilateral deep cervical block,
associated with infileration of the upper thyroid pedicle and
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local infiltration along the line of incision. Approximately
20 ml of a mixture of 0-25 percent lignocaine and
0-15 per cent bupivacaine was used on each side to obtain
a bilateral block; the same amount was used on one side
to achieve a unilateral block. Some 10-15 ml was used
to infiltrate the incision site and the operative field. A
bilateral block was preferred so that bilateral exploration
could be performed if an adenoma was not found on the first
side. Remifentanil was used to provide mild intravenous
sedation. GA was induced by intravenous administration
of propofol and remifentanil in addition to rocuronium
bromide.

Surgical technique

All patients underwent MIVAP® performed by the same
surgeon. A 15-mm skin incision was made 2 cm above
the sternal notch and the cervical midline was divided.
The operative field was maintained by external retraction
with a gasless technique. A 5-mm 30° scope and 2-mm
surgical instruments were inserted through the incision.
The operation involved a unilateral focused approach based
on the preoperative localization. The enlarged parathyroid
gland was removed after identification of the recurrent
laryngeal nerve. The duration of the surgical procedure
and the total time elapsed until the patient returned to the
ward were recorded. Three hours after completion of the
procedure, patients in the RA group were able to drink and
stand up. The morning after operation a blood sample was
withdrawn to check the serum calcium level and patients
were then discharged.

Analgesic drugs (ketorolac and morphine) were admin-
istered in the postoperative period only when requested
by the patient. The total amount administered in the first
24 h after surgery was noted.

PHPT was considered to be persistent if levels of calcium
and PTH did not return to normal within 6 months.
Recurrent PHPT was diagnosed if serum levels of calcium
and PHT became raised more than 6 months after surgery.

Quick parathyroid hormone assay

Serum PTH levels were measured in the operating
room in all patients by an endocrinologist using
a two-site immunochemiluminometric method (Quick-
Intraoperative  Intact PTH assay; Nichols Institute
Diagnostic, San Juan Capistrano, California, USA).
Levels were measured before induction of anaesthesia
(basal), when the parathyroid gland had been localized
(manipulation), and 5 and 10 min after removal of the
abnormal gland. Hyperparathyroidism was considered to
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have been corrected when a 50 per cent fall in PTH from
the highest basal or manipulation value was registered at
5 or 10 min after resection of the enlarged parathyroid
gland(s).

Statistical analysis

Data were analysed using the non-parametric Mann-—
Whitney U test. Statview® software (SAS Institute, Cary,
North Carolina, USA) was used for statistical analysis.
P < 0-050 was considered statistically significant. The
study was found to have sufficient power (0-90) after
analysis of data for 40 patients, so recruitment was stopped
at 51 subjects.

The mean age of the 51 patients was 57-9 (range 24-77)
years. Mean preoperative serum levels of calcium and
PTH were 10-7 mg/dl and 37 pg/ml respectively. Twenty-
six patients were randomized to RA and 25 to GA. The
sex, age, preoperative serum levels of calcium and PTH,
and size and location of the enlarged parathyroid glands
were comparable between the two groups (Table I). There
was no difference in clinical signs and symptoms between
groups.

In the LA group all but one patient had undergone
ultrasonography before referral and STS had been
performed in all but six patients. Ultrasonography and
STS localized the enlarged parathyroid glands to the
same site in all patients. Ultrasonography demonstrated
ipsilateral thyroid nodules in five patients and multiple
contralateral thyroid nodules in six. One patient was

Table 1 Comparison of demographic and preoperative variables
in patients randomized to regional or general anaesthesia

General
anaesthesia (n = 25)

Regional anaesthesia -
(n =26)

Sex ratio (F: M) 24:2 20:5
Age (years)” 58-2(10-4) (38-77) 57-5(10-4) (24-71)
Calcium (mg/di)* 10-8(0-6) (10-0-12.3) 10-6(0-6) (9-9-12-4)
Parathyroid hormone 140(55) (78-354) 135(53) (71-332)
(pg/mi)*
Mean size of adenoma
(mm)
Location
IR
L
UR
uL

14 x 10 12.5%x9

e
(9]
-
n

-~ O
—- W ©

*Values are mean(s.d.) (range). IR, inferior right; IL, inferior left; UR,
superior right; UL, superior left.
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diagnosed with Plummer’s disease (witha 2-cm nodule) and
an ipsilateral parathyroid adenoma. This patient underwent
MIVAP and minimally invasive video-assisted ipsilateral
hemithyroidectomy (MIVAT) under local anaesthesia
through the same incision; the time taken for lobectomy
was subtracted from the total operating time. This was the
only exception to the protocol; the thyroid procedure was
performed to demonstrate that lobectomy could also be
carried out under RA.

In the GA group all but two patients had undergone
ultrasonography before referral and an STS was available
for all but one. In one of these patients the STS was initially
reported as negative, but on review the film was considered
positive, and the abnormal gland was localized during
surgery to the site shown by ultrasonography. Bilateral
thyroid nodules were diagnosed in three patients in whom
the operation was accomplished with MIVAP.

The mean interval between skin incision and closure
was 27-6 (range 12-60) min) in the RA group and 25-8
(range 15-50) min in the GA group. The intraoperative
PTH level dropped by at least 50 per cent after removal
of the enlarged parathyroid gland in all patients (both
groups). In the first patient operated on under RA in this
experience, the parathyroid gland was situated in a very
deep position with adhesions to the thyroid lobe. The
operation was converted to a conventional procedure and
completed under locoregional anaesthesia.

The mean overall operating time (the interval between
induction of anaesthesia and return to the ward) was 72-1
(median 50) min in the RA group and 90-2 (median 70)
min in the GA group (P < 0-001). This difference was
accounted for by the very short time spent in the recovery
room by patients in the RA group; these patients were
transferred to the ward immediately, their Aldrete score
being 10.

The mean dose of ketorolac administered in the first
24 h after surgery was 28-5 (median 30, range 0-90) mg in
the RA group and 80 (median 30, range 10-90) mg in the
GA group (P < 0-001). Two patients in the latter group
complained of severe postoperative pain and administration
of 6 mg morphine was necessary. No additional drugs were
used in the RA group. After operation all patients in
the RA group claimed that they had not suffered severe
discomfort and would undergo such an operation under
local anaesthesia again.

Mean follow-up was 20 (range 16-31) months. One
patient in the RA group had transient recurrent laryngeal
nerve paresis. No patient in either group developed
hypocalcaemia. A persistent slight increase in PTH level
occurred in 70-year-old woman in the RA group despite
an intraoperative decrease of 50 per cent. However, her
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