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Abstract
Background: Prophylactic surgery for patients carrying
a positive RET proto-oncogene proved to be highly
effective in curing those likely to experience the devel-
opment of a medullary carcinoma. Video-assisted pro-
cedures have been proved feasible for central
compartment dissection.
Methods: A total of 15 patients (7 men and 8 women)
with a positive RET proto-oncogene underwent total
thyroidectomy and central compartment lymphadenec-
tomy via a video-assisted approach. The mean age of the
patients was 32.5 years. The echographically estimated
mean volume was 10.3 ml, and the mean diameter of the
main nodule was 8.8 mm. Preoperative ultrasound
showed an absence of lateral neck lymph node involve-
ment in all cases. No drain was used. Direct laryngos-
copy was performed in all cases 1 month after surgery.
Results: The mean operative time was 67.3 min. A
transient hypoparathyroidism occurred in one patient,
and a permanent hypoparathyroidism occurred in an-
other patient. No laryngeal nerve palsy was present. All
the patients were discharged on postoperative day 1.
Histology showed a medullary carcinoma in 10 patients
and diffuse C-cell hyperplasia in 5 patients. The mean
number of lymph nodes removed was 5.1. None of these
nodes proved to be metastatic. Calcitonin levels were
undetectable in all six patients who had a follow-up
period longer than 1 year.
Conclusion: Video-assisted central compartment lym-
phadenectomy was proved to be effective and safe. The
procedure demonstrated a complication rate comparable
with that for the conventional procedure, a better cos-
metic outcome, and less postoperative pain. Although
the video-assisted access proved to be a valid option for
the treatment of patients carrying a positive RET proto-
oncogene, a greater number of cases with a longer fol-
low-up period is necessary to estimate the impact of the
video-assisted approach on central neck lymphadenec-
tomy.
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Prophylactic thyroidectomy for RET proto-oncogene
carriers before a clinically evident medullary carcinoma
develops is currently performed in several centers, with a
very high cure rate [7, 10, 16, 17]. One of the most
important surgical steps for these patients is a careful
central compartment node clearance, which is manda-
tory for all patients who present with positive pentag-
astrin test results. For this reason, endocrine surgeons
were highly reluctant to adopt minimally invasive pro-
cedures to remove thyroid and lymph nodes for these
patients [5]. On the other hand, the small size of the
involved glands, which do not yet harbor big tumors,
makes these patients ideal candidates for minimally
invasive video-assisted thyroidectomy. Findings have
shown that this procedure gives excellent results and is
very well accepted by patients for its excellent cosmetic
outcome and less painful postoperative course [1, 13].

In a previous preliminary report [14], the possibility
that operating on these patients via a minimally invasive
video-assisted procedure guarantees an adequate level 6
lymphadenectomy was demonstrated. The excellent re-
sults obtained in this small group of patients stimulated
us to recruit, during the past year, a greater number of
patients to allow a final evaluation of the results ob-
tained with surgery via a minimally invasive access.
Moreover, a longer follow-up period has made it pos-
sible to draw some conclusions in terms of oncologic
radicality, as demonstrated by calcitonin serum levels
measured after surgery.

Methods

Between January 2002 and July 2005, 15 patients with a positive ge-
netic test for RET proto-oncogene were selected to undergo a pro-
phylactic total thyroidectomy and central neck compartmentCorrespondence to: G. Donatini
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dissection in our department. All these patients gave their informed
consent for surgery using a minimally invasive video-assisted proce-
dure.

Technique

Once the thyroidectomy is accomplished through the central unique
access, as previously reported [15], the central compartment is ap-
proached. For this purpose, the endoscope is placed at the head of the
patient, thus allowing a full vision of the superior mediastinum
(Fig. 1). The recurrent laryngeal nerve is followed as the main ana-
tomic landmark. All the lymphatic tissue between the carotid sheath
and the trachea is dissected until the innominate trunk is reached, first
on the right side and then on the left side.

Currently, all the lymphatic tissue is extracted through the central
incision and divided from the tracheal plane on the midline under
direct vision by means of the Harmonic CS-14C (Ethicon Endosur-
gery, Cincinnati, OH, USA) No drains were used in any case.

The 15 patients (8 women and 7 men) in this study had a mean age
of 32.5 years (range, 10–56 years). All the patients underwent the
following preoperative examinations: blood basal calcitonin level (Ct),
pentagastrin stimulation test (Pg), plasmatic and urinary catecholam-
ines, and neck ultrasound examination (US).

Of the 11 patients with a normal Ct level (<10 pg/ml), 4 had high
basal levels ranging from 12 to 157 pg/ml. Of the 15 study patients, 12
had positive Pg test results ranging from 31 to 2,083 pg/ml. Only three
patients showed negative Pg test results, with values ranging from 17 to
20 pg/ml. These three patients were in the group with normal Ct re-
sults. All the patients had normal serum and urinary catecholamine
values.

The mean ultrasound estimated volume was 10.3 ml (range, 4–28
ml), and the mean detected volume of the main nodule was 8.8 mm
(range, 4–19 mm). Five patients showed a micronodular pattern with
only an inhomogeneous pattern and no nodules at ultrasound exam-
ination. Direct laryngoscopy was performed for all the patients 1
month after surgery.

Results

The mean operative time for total thyroidectomy
and central neck compartment dissection with the video-

assisted technique was 67.3 min (range, 40–120 min). All
the patients were discharged from the hospital the day
after surgery (<24 h).

After surgery, 2 of the 15 patients demonstrated
signs of hypoparathyroidism (Table 1), which required
therapy with calcium carbonate and vitamin D for 20
days. After this period, therapy was discontinued in
both cases. One patient fully recovered, and was nor-
mocalcemic 3 months after surgery. The other patient
experienced permanent hypoparathyroidism. In this
patient, despite a parathyroid hormone value of 20 pg/
ml, the serum calcium level was demonstrated to be
lower than normal (7.8 mg/dl 2 years after surgery). This
patient required oral calcium and vitamin D3 supple-
mentation to be free of hypocalcemia symptoms. No
laryngeal nerve palsy was registered.

Histology showed a single focus of medullary carci-
noma in six patients (range, 1–8 mm), a multifocal
medullary thyroid carcinoma in four patients (main
nodule diameter, 8, 7, 4, and 3 mm, respectively), and C-
cell hyperplasia in five patients. In one of the patients
with C-cell hyperplasia, histology showed a microscopic
(1 mm) papillary carcinoma.

None of the patients had proven metastases to the
lymphatic tissue of the central neck compartment. Of
the 15 study patients, 8 had a postoperative follow-up
period longer than 6 months (mean, 22.1 months; range,
8–44 months). Calcitonin levels were undetectable in all
of these 8 patients. The mean number of lymph nodes
removed was 5.1 (range, 2–13). Despite the low number
of lymph nodes removed in nine patients, it must be
stressed that fat tissue of the central neck compartment
and a part of the thymus was removed in all these pa-
tients.

Pathologic evaluation of lymphatic tissue from the
central compartment usually showed a small number of
lymph nodes in this series of patients. Indeed, for all
patients showing C-cell hyperplasia or a very small focus
of medullary carcinoma, there was no macroscopic
involvement of lymph nodes. In these cases, our
pathologist suggested that a difficult sampling (macro-
scopic absence of disease outside the thyroid gland) of
lymphatic tissue was the reason for the small number of
lymph nodes removed. In the other cases, with larger
thyroid nodules (8, 7, and 5 mm), the average number of
lymph nodes removed in central compartment rose from
4.8 to 12.3 (range, 11–13). At the 2-month follow-up
evaluation, all the patients were in excellent condition

Fig. 1. Position of surgical equipe for video-assisted central com-
partment lymphadenectomy.

Table 1. Results of MIVAT in RET + gene patients

No. patients 15
Sex 8 Female: 7 Male
Age 32.5 y (range 10–56)
Mean Operative Time 67.3 min (range 40–120)
Lymphnode removed 5.1 (range 2–13)
Haemorragy None
Laryngeal nerve pasly None
Transient Hypoparthyroidism* 2/5 (13.3%)
Permanent Hypoparthyroidism� 1/15 (6.7%)

*Fully recovered within 2 weeks
�iPTH at 2 years 20 pg/ml, Calcium levels 7.8 mg/dl
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and highly satisfied with their cosmetic outcome. The
calcitonin levels were undetectable for all six patients
who had a follow-up period longer than 1 year.

Discussion

The minimum surgical operation for RET gene muta-
tion carriers [4, 7, 10, 16, 17] who already present po-
sitive pentagastrin stimulation test results is a total
thyroidectomy and a central compartment node clear-
ance. For a long time, this prevented endocrine surgeons
from operating on these patients with minimally inva-
sive procedures despite the generally small size of the
involved thyroids. The main concern was the difficulty
of performing an accurate lymphadenectomy at this le-
vel [5].

The excellent results obtained by several authors [2,
9, 14] as evidenced by the number of removed lymph
nodes in both the central and lateral neck compartments
when surgery was performed via minimally invasive
approaches convinced us to go ahead with our experi-
ence. During the past year, it was proposed that all
patients selected for prophylactic thyroidectomy and
central compartment clearance should undergo surgery
via a video-assisted procedure. All gave their consent
after careful presentation of information about the
adopted technique and the possible risks. The most
feared complication associated with central compart-
ment lymphadenectomy is hypoparathyroidism [3].
Actually, in our preliminary report [14], we had to de-
scribe a transient hypocalcemic crisis with two patients.
Both patients fully recovered in 3 weeks, showing nor-
mal calcium and parathormone levels.

As a consequence, the lymphatic dissection involved
an attempt to preserve the inferior parathyroid blood
supply by performance of a blunt dissection and
avoidance of ligatures. The Harmonic Scalpel was used
only during the last step of the procedure to divide the
fat and the lymphatic tissue from the trachea. The use of
this device, according to some authors, supposedly re-
duces hypoparathyroidism [12]. In the current series, the
result seemed to be satisfactory in terms of hypopara-
thyroidism incidence. The incidence of the two main
postoperative complications involved with thyroid sur-
gery did not differ from that of the main series dealing
with prophylactic standard thyroidectomy [4, 7, 10, 16,
17]. In particular, minimally invasive video-assisted
thyroidectomy proved not to put the recurrent nerve in
any jeopardy, as demonstrated in other previous reports
[14].

The postoperative course was completely uneventful
(no lymph spillage or neck hematoma was registered),
and the use of drainage was never required, allowing a
24-h surgery for all patients. Despite the short follow-up
period (8–44 months), the results in terms of postoper-
ative calcitonin are very encouraging. In fact, this highly
sensitive marker [11] for medullary carcinoma was
undetectable in all cases, and this is the best proof that a
satisfactory result was fully reached, at least in terms of
procedure completeness at the neck level,. Of course, it
still is too early for conclusions to be drawn about

possible recurrences because it is well known that they
can occur even in the presence of a negative calcitonin
after the first surgery [6].

The satisfaction of patients with their scar was very
high, thus confirming that the minimally invasive oper-
ation proposed to this group of patients might convince
them to be more willing to undergo surgery even before
their pentagastrin test shows positive results. Besides,
the less painful course, as already demonstrated in sev-
eral prospective studies [1, 8, 13], can constitute a fur-
ther advantage of the minimally invasive approach for
these patients, although its impact is certainly less
important and more difficult to demonstrate with re-
spect to the cosmetic outcome.
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