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Background: Minimally invasive video-assisted thyroidectomy (MIVAT) was first described in 1999 and
it has become a widespread technique performed worldwide. Although initially limited to benign thyroid
nodules, MIVAT was progressively adopted for all types of thyroid diseases, while remaining within the
selection criteria. It is reported that, in selected cases, MIVAT is comparable to standard open thyroidectomy
(SOT) in terms of oncologic radicality, time, costs and complications rate, with the advantage of a better
cosmetic result and a lower post-operative pain.

Methods: The authors conducted a retrospective analysis about patients who underwent MIVAT
between 1998 and 2019 in the Endocrine Surgery Unit of the University Hospital in Pisa. Indications and
contraindications are mentioned and strictly followed.

Results: Total thyroidectomy was performed in 1,862 cases (69%) and hemithyroidectomy was performed
in 763 cases (28.3%). Conversion occurred in 43 cases (1.6%). In 188 cases (7%) a postoperative transient
hypoparathyroidism was reported, whereas definitive hypoparathyroidism was reported in 12 cases (0.4%).
Thirty-eight patients (1.4%) suffered from a definitive postoperative recurrent laryngeal nerve palsy. No
definitive bilateral recurrent laryngeal nerve palsy occurred.

Conclusions: From our multi-years’ experience which spreads over 20 years, we can reaffirm the concept

that MIVAT is a safe procedure which is not burdened by an increase complications rate or additional costs.

Furthermore, this technique offers advantages in terms of cosmetic results and post-operative pain.
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Introduction

Minimally invasive video-assisted thyroidectomy (MIVAT)
was first described in 1999 (1) and it has become a
widespread technique performed worldwide (2). Although
initially limited to benign thyroid nodules, MIVAT was
progressively adopted for all types of thyroid diseases, even
low- and intermediate-risk differentiated thyroid tumor,
while remaining within the selection criteria. MIVAT is a
procedure performed partly under endoscopic view (with
the benefit of a magnified vision) and partly under direct
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vision. Magnified vision enables an easier identification of
the noble structures allocated in the narrow space of the
neck (recurrent laryngeal nerve, external branch of superior
laryngeal nerve, parathyroid gland) (3). Further, advantages
of this technique are represented by a small cervical incision
(about 1.5 cm), faster recovery, better voice quality and
decreased post-operative pain which translate in superior
patient satisfaction. On the other hand, several studies
assessed that MIVAT is comparable to the standard open
thyroidectomy (SOT) in terms of oncologic radicality, time,
costs and complications rate (4,5).
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Methods

The authors conducted a retrospective analysis about
patients who underwent MIVAT between 1998 and 2019 in
the Endocrine Surgery Unit of the University Hospital in
Pisa.

Data were collected and scrutinized. Written informed
consent was obtained from the patients or from their
relatives, according to the ethical guidelines.

Surgical technique

The access to the thyroid anatomical space used in MIVAT
was initially described when proposing the first gasless
procedure to operate on parathyroid adenomas and, once
standardized, it did not change basically (6). The operation
starts with an incision of about 1.5 ¢cm above the sternal
notch. Using two retractors the alba line is exposed and
opened for 2-3 cm. The endoscopic phase of the surgery
begins with the introducing of a 5-mm 30° degrees
endoscope. We proceed with the dissection of the thyroid
lobe from the pre-thyroid muscles using an atraumatic
endoscopic spatula. The thyroid lobe is then pulled caudally
and the upper pedicle is isolated by blunt dissection.
Follow the cutting of the upper pedicle using an ultrasound
dissector. We prefer the last generation Sonicision for its
limited size (5 mm) and high power of coagulation. The
thyroid lobe is pulled medially and the recurrent laryngeal
nerve is identified using the Tuberculum of Zuckerkandl
as landmark. Visualization and preservation of the two
parathyroid glands and the noble structures located in the
neck is easy due to the magnified vision; our attitude is to
follow and dissect the nerve high until the point where it
bends medially to reach the larynx. At this point, the thyroid
lobe can be retrieved through the small cervical incision and
the following steps are basically the same as in SOT, starting
from the division of the isthmus in a downward direction.
The last step is the transection of the lobe at the Berry
ligament level. In this phase of the operation, we prefer to
use clips rather than energy devices to close the small vessels
that are generally very near to the recurrent laryngeal nerve.
We never put any drain in the neck. The wound is close just
approaching each other the strap muscles in the midline
and then a short subcuticular running suture is performed.
For the skin, sealant glue is used in order to have the best
cosmetic result in terms of scar.
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Indications and contraindications

Surgeons must be aware that MIVAT cannot be viable for
any patient. The indications are reserved to a minority of
cases: in our experience, around 20% of all cases. In the
United States though the number can increase up to 30%
according to some papers reporting on the experience in
this country (4,7).

In our experience, the following indications have to be
mostly supported by a good ultrasound evaluation before
choosing the endoscopic approach in order to select really
adequate candidates for MIVAT:

% Nodule size not exceeding 35 mm in its largest

diameter.

% Total thyroid volume not exceeding 25 cc as

measured by ultrasound.

% The presence of enlarged lymph nodes in the
central compartment of the neck is not necessarily a
contraindication since MIVAT proved to be fit even
for VIth level lymphadenectomy; on the other hand,
the presence of metastatic or suspicious lymph-
nodes in the lateral neck compartment represents an
absolute contraindication in our center.

°,
o’

Caution must be taken towards some small low
risk thyroid cancers when located very posteriorly
because they could have an extracapsular infiltration:
this situation could represent a reason for a prompt
conversion to SOT.

% Pre-operative ultrasound could raise the suspicion
of a thyroiditis: in this case a dosage of antibodies
could either confirm or exclude the presence of
this generally auto-immune disease. It is important
to stress again that thyroiditis can make quite
complicate a correct dissection by the surgeon.

For the evaluation of these factors, we tend to consider a
good and accurate pre-operative ultrasound as an element
of paramount importance.

Results

From 1998 to 2019 a total of 2,698 patients underwent
MIVAT in the Endocrine Surgery Unit of the University
Hospital in Pisa; 2,374 patients (88%) were female,
whereas 324 patients (12%) were male, with a mean
age of 37.4 years. Mean estimated thyroid volume
(calculated preoperatively at US) was 18.2 mL and the
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Table 1 Patients characteristics

Characteristics Number, (%) or [range]

Sex
Female 2,374 (88.0)
Male 324 (12.0)
Age, years 37.4 [6-78]
ETV, mL 18.2 [4-24]
Nodule diam., mm 21.4 [7-38]
Preop. diagnosis
MF 1,084 (40.2)
PTC 912 (33.8)
MNG 673 (24.9)
MTC 7(0.3)
TDC 3(0.1)
RET 19 (0.7)

ETV, extimated thyroid volume; MF, microfollicular adenoma;
PTC, papillary thyroid carcinoma; MNG, multinodular goiter;
MTC, medullary thyroid carcinoma; TDC, thyroglossal duct
carcinoma; RET, RET gene carriers.

mean diameter of the largest nodule of each goiter was
21.4 mm. Total thyroidectomy was performed in 1,862
cases (69%) and hemithyroidectomy was performed in
763 cases (28.2%). A small number of patients (31, 1.2%)
underwent total thyroidectomy and lymphadenectomy
of the central neck compartment, whereas in 42 cases
(1.6%) parathyroidectomy was performed together
with total thyroidectomy for simultaneous primary
hyperparathyroidism (PHPT).

The preoperative diagnosis was in 1,084 patients
(40.2%) an indeterminate nodule Thy3, whereas in 912
cases (33.8%) the diagnosis was a low- or intermediate-
risk differentiated thyroid carcinoma. In 7 cases (0.3%) the
procedure was performed for medullary thyroid carcinoma
and in only 3 cases (0.1%) for carcinoma of the thyroglossal
duct. Nineteen patients (0.7%) deserve a special mention
since they were RET gene mutation carriers and underwent
MIVAT for a prophylactic purpose. In 673 cases (24.9%)
the indication was a small multinodular goiter, of which 166
cases (6.2%) with associated hyperthyroidism (7ible 1).

Mean operative time was 44.1 minutes (ranging from 30
to 130 minutes) for total thyroidectomy and 31.1 minutes
(ranging from 20 to 120 minutes) for hemithyroidectomy.
Conversion occurred in 43 cases (1.6%), mainly at
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Table 2 Results
Results Number, (%) or [range]
Operation

T 1,862 (69.0)

HT 763 (28.3)

TT+LN 31 (1.1)

TT+PHPT 42 (1.6)
Operative time, min

T 44.1 [30-130]

HT 31.1 [20-120]
Complications

Trans. Hypopara 188 (7.0)

Def. Hypopara 12 (0.4)

Drf. RLN Palsy 38 (1.4)

Postop. bleeding 6(0.2)

Wound infection 4 (0.1)

TT, total thyroidectomy; HT, hemithyroidectomy; LN, total
thyroidectomy and central neck dissection; PHPT, total
thyroidectomy and parathyroidectomy; RLN, recurrent laryngeal
nerve.

the beginning of the experience. In 188 cases (7%) a
postoperative transient hypoparathyroidism was reported,
whereas definitive hypoparathyroidism was reported in 12
cases (0.4%). Thirty-eight patients (1.4%) suffered from a
definitive postoperative recurrent laryngeal nerve palsy. No
definitive bilateral recurrent laryngeal nerve palsy occurred.
Six patients (0.2%) required re-intervention because of
postoperative bleeding and four patients (0.1%) reported a
wound infection (1able 2).

Discussion

It is widely reported in literature that MIVAT is a safe and
effective procedure for thyroidectomy in selected cases.
Although initially used only for benign nodules, indications
spread during years and nowadays it is broadly demonstrated
that MIVAT can be performed safety in selected patients with
Grave’s disease or malignant nodules, in particular for low-
and intermediate-risk differentiated thyroid carcinoma (8).
In our casuistry, low- or intermediate-risk differentiated
thyroid carcinomas plays, along with indeterminate
nodules, a main role (33.8% and 40%, respectively). It is
well known that, in selected cases, the oncologic outcomes

of MIVAT is comparable to SOT; in our previous published
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study, we demonstrate that in patients with a low- or
intermediate-risk differentiated thyroid carcinoma post-
operative thyroglobulin serum levels shows optimal results.
Further, even for patients carriers of gene RET mutation
who underwent prophylactic thyroidectomy with MIVAT
technique, post-operative calcitonin serum levels confirm
excellent results (5).

In spite of having been described 20 years ago, this
procedure still remains one of the favorite endoscopic
procedures to remove the thyroid gland (7). An imposing
number of different approaches which can avoid or
reduce the extension of a neck scar were described in
the meanwhile, often expressing different habits and
expectations by both surgeons and patients in different
geographical and cultural backgrounds (9). Anyway, several
critical limitations inherent of these techniques restrict
their spreading, such as poor results, technical limits,
invasiveness, length of recovery, lack of standardization,
rejection for scientific communities, costs, whereas
MIVAT still keep being a safe and effective procedure for
thyroidectomy, in selected cases (2,9).

Among the advantage of MIVAT, literature is almost
unanimous in claiming that this technique leads to a better
cosmetic result and to a reduced post-operative pain with
consequent reduction of analgesic drugs administration
(10-12). On the other hand, regarding complications,
several studies dealing with MIVAT reported data
comparable to SOT, strengthening the idea that this
is a safe technique (13,14). In our casuistry, transient
hypoparathyroidism was reported in 7% of cases, whereas
definitive hypoparathyroidism in 0.4%; definitive unilateral
recurrent laryngeal nerve palsy was 1.4%, whereas no
definitive bilateral recurrent laryngeal nerve palsy occurred.
Although the narrow space and the few degrees of freedom,
these outcomes can be achieved thanks to the magnified
vision of the endoscope which allows an easy identification
of parathyroid glands and recurrent laryngeal nerves (3).
Conversion rate it is reported to be very low (15), and so
it is shown in our casuistry (1.4%): these cases are mainly
referred to the beginning of our experience.

With respect to the costs, MIVAT is superimposable to
standard open thyroidectomy (16,17). Indeed, basically most
of surgical instrument used are the same both for MIVAT
than for SOT, and, nowadays, every operating theater is
provided by a laparoscopic column and a 30° endoscope (15).
Further, this technique was surrounded by lot of doubts
regarding operative time and learning curve: the concerns
were overcame thanks a lot of studies which demonstrate
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that MIVAT is easier and faster to learn compare to other
endoscopic procedures and that operative time was not
statistically different to that of SOT after an adequate
training (5,13). We believe that, for surgeons skilled in
neck surgery, MIVAT can be learned quite quickly with an
adequate enrollment of patients.

Conclusions

From our multi-years’ experience which spreads over
20 years, we can reaffirm the concept that MIVAT is
a safe procedure which is not burdened by an increase
complications rate (compared with any other approach,
both traditional and endoscopic) or additional costs.
Furthermore, this technique offers advantages in terms
of cosmetic results and post-operative pain. To date, the
indications and above all contraindications for this operation
(but also for other endoscopic approaches) remained the
same throughout the last 20 years, and this witnesses
the robustness of the anatomical and physiopathological
fundamentals of this surgery. MIVAT represents a valid
option to SOT also in cases of low- and intermediate-risk
differentiated thyroid carcinomas with excellent oncologic
outcomes.

It is true that it still needs a consistent learning curve but
it is our opinion that any endocrine surgeon quite confident
with neck anatomy and with the use of the endoscope can
approach it safely.
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