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Abstract

Background: In the era of minimal access thyroid surgery, the terms minimal access and minimally invasive are often used in-
terchangeably and in most instances this is far from being accurate. The aim of this article is to examine the characteristics and
potential of one of the first minimal access thyroid procedures described; minimally invasive video-assisted thyroidectomy (MI-
VAT).
Methods: The purpose of this article was obtained by almost two decades of experiences with the procedure at the authors’ center,
and a systemic literature review was undertaken of all available medical literature to evaluate available literature by conducting a
PubMed search limited to articles originally written in English language between the years 1997 and 2016. The search was limited
by using the terms: minimally invasive thyroid surgery, video-assisted, endoscopic, and robotic thyroidectomy. The procedure’s
design, radicality and safety, learning curve, cost, advantages and disadvantages were addressed. MIVAT’s potential as a surgical
tool for thyroid pathology was also addressed by evaluating its indications, contraindications, and limitations.
Results: MIVAT is a gasless hybrid procedure that is comparable to conventional thyroidectomy (CT) in terms of radicality and safety,
with the added advantage of reduced early postoperative voice and swallowing symptoms. MIVAT has a relatively rapid learning
curve with an additional advantage over other minimal access procedures; the ability of being adopted by the low-volume surgeon
at a cost and time comparable to CT, but with improved patient satisfaction. Furthermore, it is non-inferior to procedures free of
a neck scar in terms of patient satisfaction. MIVAT’s main drawback is that it is limited by its strict selection criteria. It is a viable
treatment option for all types of thyroid pathologies. However, its role in therapeutic neck dissection remains to be validated.
Conclusions: MIVAT is a safe and effective procedure which is obviously described in its name “minimally invasive”. It seems that
in the era of innovative technologies and scarless-in-the neck thyroid surgery, MIVAT is here to stay.

Keywords: Minimally Invasive Thyroid Surgery, Video-Assisted Thyroidectomy, Endoscopic Thyroidectomy, Robotic
Thyroidectomy

1. Background

The concept of minimal access thyroid surgery (MATS)
is an appealing one especially that a large proportion of
patients are young women who may be equally concerned
with cosmetic and therapeutic outcomes. In the era of
MATS, the terms minimal access and minimally invasive
are often used interchangeably and in most instances this
is far from being accurate. The term minimally invasive of-
ten conveys a false impression regarding the extent of dis-
section performed. This particularly applies to procedures
that involve extensive dissections similar to that of their
conventional counterparts, but are performed through a
small or hidden access. In such instances, minimal access
would be a much more accurate descriptive term of reality.

MATS can be broadly classified into three categories:
completely endoscopic, partly endoscopic, and non-
endoscopic procedures. Non-endoscopic mini-incision

thyroidectomy is identical to conventional thyroidectomy
in all of its executional steps; however, it is performed
through a smaller incision. Purely endoscopic procedures
are completed totally endoscopically, with or without
gas insufflation, via different routes: the axilla, breast,
lateral neck, anterior chest and both the breast and axilla
combined (1). Most of these procedures could be con-
sidered remote-access procedures that offer patients a
thyroid surgery free of a neck scar. Minimally invasive
video-assisted thyroidectomy (MIVAT), first described in
the late 1990s, is performed only partly endoscopically. It
is a reproduction of conventional thyroidectomy (CT) in
all of its procedural steps; however, it is executed differ-
ently (2) and despite of the considerable advancements in
technology and the introduction of robotics into the field
of surgery, MIVAT has maintained its popularity in the era
of minimal access thyroid surgery. The purpose of this
article is to examine MIVAT’s characteristics and potential
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objectively in comparison with time-honored CT and other
minimal access procedures. This is conducted in light of
almost 20 years of experience with the procedure and
more than 2400 cases performed, as well as the current
available literature.

The technical details of MIVAT have been thoroughly
described in literature (2), and are demonstrated in the
supplemented video.

MIVAT’s Design

MIVAT is a hybrid procedure that is performed partly
endoscopically and partly conventionally through a small
central cervical access without CO2 insufflation.

1.1. Gasless Procedure

The importance of being a gasless subplatysmal proce-
dure cannot be overlooked as literature has demonstrated
that prolonged CO2 insufflation below the platysma is as-
sociated with sustained intravascular absorption and mas-
sive subcutaneous emphysema (3).

1.2. The Endoscopic Part

The magnified vision offered by the endoscope al-
lows for the better visualization of key anatomic struc-
tures, namely the recurrent laryngeal nerve (RLN) and the
parathyroid glands (4, 5) (Figure 1). It also allows for the
visualization of the external branch of the superior laryn-
geal nerve (EBSLN) in most cases (Figure 2). Unlike the RLN,
the EBSLN is not routinely identified in conventional thy-
roidectomy (CT). “I know where it should be, and I avoid it,
but I have never seen it” is a statement commonly quoted
by surgeons. However, as a basic surgical principle the best
way to avoid injuring a structure is to identify it and pre-
serve it. Berti et al. (6) reported a 65% identification rate of
the EBSLN with MIVAT; they also reported identifying the
anastomotic communication between the EBSLN and dis-
tal RLN. The magnified view of anatomic structures mini-
mize the time and extent of dissection required for their
identification whichdecrease the risk of contusion and is-
chemic injuries, theoretically. Nevertheless, it does not
seem to convey any significant added benefit of safety (7)
apart from a lower risk of early postoperative voice and
swallowing symptoms (8).

1.3. The Conventional Part

MIVAT’s direct access and conventional part are respon-
sible for its comparability to CT in terms of radicality and
safety. They also facilitate its learning curve.

Figure 1. Endoscopic View of the Left Recurrent Laryngeal Nerve; the Nerve is Seen
Crossing the Inferior Thyroid Artery Posteriorly

1.3.1. Radicality and Safety

Surgical incompleteness is a potential limitation of
remote-access procedures regardless of the level of expe-
rience of the operator. In non-robotic endoscopic proce-
dures, the design of endoscopic instruments in the setting
of difficult-to-reach anatomic areas is a potential barrier to
a complete resection (9, 10). Even after the introduction
of the robot with the precise and multi-articulated wrist-
like movements, it offers, complete removal of thyroid tis-
sue is still compromised by the potential harm that the
use of energy devices may inflict on the RLN and/or the
parathyroids (11). MIVAT’s design on the other hand allows
it to be as radical as CT when its selection criteria are met
without compromising its safety. In terms of safety, multi-
center studies in Europe and North America demonstrated
MIVAT’s comparability to CT (12, 13). Furthermore, MIVAT
does not have the potential for unprecedented complica-
tions introduced by other minimal access thyroid surg-
eries. Trans-axillary procedures for instance are associated
with the risk of stretch injury to the brachial plexus, in-
jury to the great vessels at the thoracic outlet, and aerodi-
gestive injuries (14). The incision in the tail of the breast
might have the impact on the efficacy of future mammo-
grams or on the accuracy of sentinel node mapping is an-
other worrisome aspect of the axillary access (15). Surgical
track seeding of cancer cells following remote-access pro-
cedures is another potential complication that has no MI-
VAT analogue (16).

1.3.2. Learning Curve, Operative Time and Cost

MIVAT’s direct access and conventional part, allow for
attaining an adequate level of proficiency and safety per-
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Figure 2. Dividing the Superior Thyroid Pedicle Using Ultrasonic Shears, A, the Inactive Blade (White) Is Directed Towards the Larynx to Minimize the Risk of Injuring the
External Branch of the Superior Laryngeal Nerve (EBSLN); B, the ESBLN is Seen Crossing the Superior Thyroid Vessels 1 cm Above the Upper Pole of the Thyroid Lobe; a Structure
Seldom Identified in Conventional Thyroidectomy

forming the procedure after only 30 operations (17, 18). This
is comparable to the learning curve of robotic thyroidec-
tomy (35 - 40 operations); a procedure that benefits from
a technology that offers surgeons improved ergonomics
and dexterity, and is faster than that of non-robotic en-
doscopic thyroidectomy (55 - 60 operations) (19). MIVAT’s
learning curve could be further facilitated by a series of
modifications made to the original procedure (20). This al-
teration allows it to be adopted by low-volume surgeons,
unlike other minimal access thyroid procedures that are
only embraced by high-volume centers. An adequate learn-
ing curve and the use of re-usable instruments allow MIVAT
to be performed at a cost comparable to that of CT (21, 22)
and with no significant added operative time (23-25). Al-
though it has been reported that MIVAT requires a signif-
icantly longer time to perform in comparison to CT (7), the
authors’ vast experience with the procedure has demon-
strated its comparability to CT in operative time. This is
mainly attributed to three factors: an adequate learning
curve in a high volume center that allows its sustainability,
adhering to selection criteria, and the use of advanced en-
ergy devices. A dramatic reduction in operative time (more
than 50%) following the introduction of energy devices has
been demonstrated (26).

2. MIVAT’s Advantages

The two advantages of MIVAT over CT that bring about
improved patient satisfaction are its improved pain and
cosmetic outcomes (27). A recent meta-analysis demon-
strated that MIVAT patients experienced less pain during
the entire postoperative period (7). Although reduced
postoperative pain could not be considered as an addi-
tional advantage of MIVAT over CT (28), this advantage has
been demonstrated objectively (29). Improved pain out-
come was also demonstrated when MIVAT was compared

to non-endoscopic mini-incision thyroidectomy (30, 31).
This reinforces the concept that surgical invasiveness is
not only limited to the length of the incision but extends
to every aspect of the procedure (32). The short incision
in MIVAT is only a minor contributor to its minimal inva-
siveness which is mainly attributed to the targeted dissec-
tion offered by its direct access and endoscopic part. Un-
like remote-access procedures, extensive and unnecessary
dissections that label these procedures as “maximally in-
vasive” (33) are avoided in MIVAT. This is probably the rea-
son behind the surprising result obtained when MIVAT was
compared to robot-assisted trans-axillary thyroidectomy.
In an ironic twist, what was originally developed to be “a
thyroid surgery free of a neck scar” was not superior to MI-
VAT in terms of patient’s satisfaction (34). Furthermore,
there is no unnatural neck extension, no subplatysmal flap
elevation, and no strap muscle transection in MIVAT. Fur-
ther testimony to MIVAT’s true minimally invasive nature
was provided by a recent meta-analysis that demonstrated
a lower immune response to surgical trauma generated by
MIVAT than by CT (35).

The superiority of MIVAT over CT in terms of cos-
metic outcome remains contentious. While this has been
demonstrated by many (7, 27) studies, others concluded
that a shorter cervical scar was not associated with im-
proved patient satisfaction (36-38). Furthermore, it may be
argued that shorter incisions may compromise the safety
of a procedure without favorably influencing patient sat-
isfaction (39). Although this may apply to CT where all the
critical steps of the procedure are conducted through the
incision, it does not apply to MIVAT. In MIVAT, the incision
mainly serves as a means for creating an adequate working
space through which all the critical steps of the procedure
are executed. In terms of cosmetic outcome it seems fair to
say that MIVAT if not superior to CT, is at a minimum com-
parable to it. Nevertheless, patients are offered a comple-
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mentary considerably shorter scar that would certainly be
less visible on the long run (Figure 3).

Figure 3. The Site of Surgery 2 Weeks Following Minimally Invasive Video-Assisted
Thyroidectomy (MIVAT)

3. MIVAT’s Disadvantages

MIVAT’s main drawback is that its viability as a surgi-
cal option is limited by its strict selection criteria. It has
been demonstrated in the literature that MIVAT could only
be offered to a small proportion of patients. This is even
more evident in areas of the world where iodine deficiency
is endemic and a large thyroid volume is a major limita-
tion. In the authors’ experience only 15% of patients were
candidates for the procedure (26). Lower figures (10% or
less) have been reported from regions where goitre is en-
demic (37). Another disadvantage of MIVAT is that despite
its satisfying long-term cosmetic outcomes, it is not protec-
tive against kelloids (40, 41). Furthermore, the potential
adverse sequelae of any incision are visible if they occur.
Nevertheless, MIVATs’ benefits seem to outweigh its poten-
tial drawbacks.

Misconceptions about a surgical procedure limit its
global spread and could be considered as a potential dis-
advantage that is not inherent to the procedure itself
(42). Some surgeons falsely believe that adopting MIVAT
requires extensive additional training, and is associated
with a heavy financial burden. Others do not appreciate
it true minimally invasive nature, and consider it a proce-
dure performed through a small incision that could be per-
formed conventionally through the same incision. These
issues have been clarified in this article.

4. Indications and Contraindications of MIVAT

The evolution of MIVAT has been dramatic. It started
off as a procedure surrounded by sceptism and limited to
the treatment of single indeterminate nodules and benign
thyroid pathologies, and has ultimately become a ”surgi-
cal tool” for all types of thyroid pathologies within the con-
fines of its selection criteria (2) (Table 1). The oncologic
safety of MIVAT in low- and intermediate-risk well differen-
tiated thyroid cancer has been demonstrated (43, 44). Be-
ing a minimal access, minimally invasive surgical interven-
tion, and a viable treatment option for thyroid cancer, has
favorable implications in terms of patient satisfaction par-
ticularly that thyroid cancer has the highest increase in in-
cidence rate among all cancers (45) and that the vast major-
ity of patients tend to be young women. This also applies to
RET proto-oncogen point mutation carriers (46) who rep-
resent a group of young patients that require a total thy-
roidectomy despite not yet having clinically detectable dis-
ease. These patients may be less reluctant to accept prophy-
lactic thyroidectomy if offered MIVAT instead of CT.

Table 1. Selection Criteria for Minimally Invasive Video-Assisted Thyroidectomy
(MVAT)

Absolute Contraindications Relative Contraindications

Sonographically estimated thyroid
volume > 30 mL

Thyroiditis

Benign nodules > 3.5 cm Hyperthyroidism

Malignant lesions > 2 cm Previous neck irradiation therapy

Previous neck surgery Isthmic/ Para-isthmic nodules

High risk differentiated thyroid
carcinoma

Obese patients

Clinically apparent nodal
involvement

Patients with short necks

The comparability of MIVAT to CT in terms of effective-
ness and safety for thyroidectomy accompanied by a pro-
phylactic central neck dissection has been demonstrated
(47). MIVAT’s successfulness in therapeutic selective com-
partment oriented neck dissection has also been demon-
strated (48). Nevertheless, it is only scientifically correct
to consider therapeutic neck dissection by means of min-
imally invasive video-assisted techniques experimental, as
confirming oncologic effectiveness requires further stud-
ies with larger numbers of patients and longer follow up.

The importance of adhering to selection criteria
should not be taken lightly, as it is the key to success in any
surgical procedure. The largest MIVAT series from North
America has recently demonstrated that MIVAT is associ-
ated with fewer overall complications in comparison to
CT, and that this is attributed to acknowledging the highly
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selective nature of the procedure (49).

5. Conclusion

The popularity of MATS arises from the contemporary
endocrine surgeon’s need to offer patients a surgical ap-
proach that is tailored to their concerns and desires. MIVAT
meets this need without compromising its primary objec-
tive of being an effective and safe therapeutic modality. MI-
VAT seems to offer a major additional advantage over other
minimal access procedures; a reduction in the degree of
surgical invasiveness. It is primarily a minimally invasive
procedure that is performed through a minimal access.
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