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Abstract. Background: In the last two decades, many new techniques have been introduced in thyroid surgery. 
Minimally invasive video-assisted thyroidectomy (MIVAT) has benefited from technological advances and 
the use of intraoperative neuromonitoring (IONM) has improved surgical outcomes, with a small cervical 
incision. Methods: We retrospectively analyzed the use of IONM in patients undergoing MIVAT, from 2015 
to 2020, at the Operative Unit of the General Surgical Clinic of the University Hospital of Parma, Italy. 
We compared our data with a control group from 2011 to 2014 treated with the same minimally invasive 
technique but without using IONM. The aim of our study was to evaluate the use of IONM in patients 
undergoing MIVAT, and we compared data of the two groups, routinary use or non-use of the IONM, to 
assess if there was a different incidence of postoperative complications and a significant difference in surgical 
operative time. Results: We collected data on 328 cases, divided into two groups according to the routinary 
use or non-use of the IONM. The incidence of serological hypocalcemia was lower in group 2 (p <0.0001). 
We did not register differences in the incidence of wound infection, postoperative seroma, or hemorrhage. We 
did not register statistically significant differences in the surgical procedure time between the groups and the 
incidence of dysphonia was higher in group 1 but without statistical significance (p=ns). Conclusions: MIVAT 
is a feasible and safe technique with good esthetic outcomes and the combined use of IONM presents a better 
outcome in terms of postoperative dysphonia. (www.actabiomedica.it)
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Introduction

In the last two decades, many new techniques have 
been introduced in thyroid surgery also due to the in-
creased diagnosis of suspicious thyroid nodules. The 
spread of these techniques has resulted in a better cos-
metic outcome for the patient but not always in a lower 
impact in terms of surgical trauma. In comparison with 
traditional surgery, not all these surgical approaches 
have shown similar results in terms of incidence of as-
sociated adverse events or oncological radicality.

In the field of endocrine surgery, in particular 
thyroid surgery, various minimally invasive techniques 
have been developed but the one that has had the 
greatest worldwide spread is the minimally invasive 
video-assisted thyroidectomy, defined as MIVAT (1).

MIVAT is a minimally invasive technique that 
uses cervical access with a small incision and, unlike 
the others, does not use other anatomical pathways 
as in the case of endoscopic or robotic trans axillary 
thyroidectomy, trans areolar mammary thyroidectomy, 
transoral thyroid surgery.
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The concept of minimally invasive surgery must 
be identified with the surgery that determines the least 
anatomical dissection to treat the target organ.

Over the years, technology has come to the aid of 
surgery and has allowed the development of these new 
techniques. Also, MIVAT has benefited from techno-
logical advances through better image magnification, 
the safety of dissection, and better hemostasis given by 
the energy devices (2-4). Furthermore, the possibility 
of combining the anatomical identification of the in-
ferior laryngeal nerve with the possibility of analyzing 
and controlling its function, with consequent modifi-
cation of the intraoperative surgical strategy, through 
the use of intraoperative neuromonitoring (IONM) 
has improved surgical outcomes.

Methods

We retrospectively analyzed the use of the IONM 
in patients undergoing minimally invasive video- 
assisted thyroidectomy (MIVAT), for both lobectomy 
and total thyroidectomy, from 2015 to 2020, at the 
Operative Unit of the General Surgical Clinic of the 
University Hospital of Parma, Italy. We compared our 
data with a control group from 2011 to 2014, that 
also underwent surgery at the Operative Unit of the 
General Surgical Clinic of the University Hospital of 
Parma, treated with the same minimally invasive tech-
nique but without using intraoperative neuromonitor-
ing (IONM).

We divided patients into 2 groups: group 1 
 MIVAT without using IONM, and group 2 MIVAT 
with IONM.

We analyzed: surgical indication, type of surgi-
cal procedure, surgical timing, patient age, gender, se-
rum calcium values at 24 h, postoperative dysphonia, 

postoperative hemorrhage, the incidence of seroma/
wound infection, and nodules size.

The inclusion criteria for the MIVAT technique 
are shown in Table 1.

The exclusion criteria in our study were: age<18 
years, no response to follow-up, conversion from 
video-assisted surgery to traditional surgery.

All patients enrolled in our work were contacted 
at least one year after surgery.

The MIVAT technique was performed after an 
adequate learning curve and the collected data refer 
to patients treated subsequently. We used a 30-degree  
optic, 5 mm in diameter, multipurpose clips, and 
 energy devices dedicated to thyroid surgery. The neu-
romonitoring used was the NIM-3.0 equipment sys-
tem (Medtronic, Jacksonville, FL, USA).

The patients of the IONM-MIVAT group under-
went surgery with the search for the nerve signal with 
a standardized intermittent technique (5). (Table 2)

Table 1. Indication and contraindication to MIVAT.

Indications Contraindications Relative contraindications

Thyroid nodules <35 mm Prior neck surgery Prior neck irradiation

Thyroid volume <30 ml Locally advanced thyroid carcinoma Thyroiditis or Graves disease

Low and intermediate risk papillary thyroid 
carcinoma

Preoperative evidence of lymphnode 
metastases

Patients with RET gene mutation

Table 2. IONM Standard steps.

L1: vocal cord examination with preoperative laryngoscopy

V1: stimulation of the ipsilateral vagus before RLN 
dissection

R1: stimulation of the RLN at the first point where it is 
found in the tracheoesophageal groove

S1: stimulation of the EBSLN with the probe after it has 
been detected

S2: stimulation of the EBSLN proximal to the point where 
superior thyroid vessels are separated, following separation 
of the vessels and successful bleeding control

R2: stimulation of the RLN at its most proximal point after 
the dissection is complete

V2: vagus stimulation after bleeding control is complete at 
the surgical field

L2: vocal cord examination with postoperative laryngoscopy
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Figure 1. Preoperative FNAC.

The aim of our study was to evaluate the use of 
IONM in patients undergoing thyroid surgery with 
MIVAT, and we compared the data of the two groups, 
routinary use or non-use of the IONM, to assess if there 
is a different incidence of postoperative complications 
and a significant difference in surgical operative time.

The data were analyzed using “GraphPad software” 
with the t-student method and the chi-square test.

This work is approved by the Institutional Ethics 
Committee to collect the data.

Results

In the period from 2011 to 2020, 401 patients 
were operated with the MIVAT technique at the 
Operative Unit of the General Surgical Clinic of the 
University Hospital of Parma, Italy. 73 patients were 
excluded due to incomplete data or loss to follow-up.

2020 was characterized by the impact of the Sars 
Covid-19 pandemic which led to a decrease in the sur-
gical response to endocrine surgery waiting lists (6-13).

We collected complete data on 328 cases, divided 
into two groups according to the routinary use or non-
use of the IONM.

The results of the preoperative cytological exami-
nation (FNAC) of the patients that underwent surgery 
are reported in Figure 1.

The incidence of serological hypocalcemia consid-
ering serum calcium values < 8 mg/dL was lower in 
percentage terms in group 2 with p <0.0001.

We did not register differences in the incidence of 
wound infection, postoperative seroma, or hemorrhage.

The size of the nodules treated had no statistically 
significant differences in the two groups (p=n.s.).

Comparing the type of surgical treatment be-
tween the two groups, in the first group we found  
81 total thyroidectomies out of 86 cases, while in the 
second group, an incidence of 154 total thyroidecto-
mies out of 242 cases treated with p = 0.0001.

In group 2 the size of the nodules of patients 
undergoing thyroidectomy versus patients in whom 
lobectomy was performed were different with 
p=0.01.
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American Thyroid Association which modified the in-
dications for the treatment of nodular thyroid diseases, 
in particular for indeterminate nodules after cytologi-
cal examination (22,23).

Few studies have been published on the use of 
IONM in remote-access thyroidectomy. Its use is 
relatively difficult, in remote access, due to the lim-
ited working space and the difficulty in identifying the 
vagus nerve.

The latest innovations in the MIVAT technique 
are associated with marked vision improvement 
through the use of high-resolution video columns, now 
commonly spread in most operating theatres, allowing 
minimally invasive surgery to be performed at costs 
similar to those of traditional surgery.

It is known that among the adverse events cor-
related to thyroid surgery, we must highlight postop-
erative dysphonia, due to chordal hypomotility, as the 
event that can most affect the postoperative course and 
patient satisfaction. The development of devices that 
allow for the monitoring of extra cervical nerve func-
tion remains the real frontier for being able to use the 
IONM in all thyroidectomy techniques, even remotely.

In the future, new methods for stimulation 
with continuous IONM will also help remote 
 techniques (24) in the use of different devices.

The large number of cases that should be per-
formed to statistically determine the efficacy of IONM 
in minimally invasive thyroid surgery must include a 
prospective randomized multicenter study with a sub-
sequent control group.

Today our personal experience testifies that 
the percentage of patients treated with the use of 

We did not register statistically significant dif-
ferences in the surgical procedure time between the 
groups with values of 59.38+/-9.42 min vs 55.20+/ 
-13.44 min.

The incidence of dysphonia was higher in per-
centage terms in group 1 but without statistical sig-
nificance (p=ns). No bilateral dysphonia was found in 
both groups (Table 3).

Discussion

Thyroid surgery has seen surgical options change in 
terms of indications and technical innovation (14-16).  
The choice of our Operative Unit to perform mini-
mally invasive thyroid surgery, in the cases selectable 
according to the inclusion criteria, deposes for the use 
of MIVAT which still today allows a minimal anatom-
ical dissection with low surgical trauma for the patient, 
less postoperative pain, compared to traditional open 
surgery, and with better cosmetic results (17).

Furthermore, MIVAT associates minimally inva-
siveness with safety, also in the oncological field (18), 
and allows intraoperative neuromonitoring to be used 
with a standardized technique (19,20).

The “remote” accesses defined as endoscopic or 
robotic are associated with difficulties related to the 
creation of the anatomical pathway with the conse-
quent not easy possibility of using the IONM accord-
ing to the standardized technique (19-21).

The difference in terms of the type of surgical 
procedure performed in the two reference groups is 
due to the publication of the 2015 guidelines of the 

Table 3. Cases characteristics and adverse events.

Group 1* Group 2** p

Age years 46,52 +/-11,69 45,07+/-12,14 n.s.

Sex (male/female) 12/74 49/193 n.s.

Calcium level <8 mg/dL at 24 h. postop. 41/86 (47,7%) 31/139 (22,3%) <0,0001

Vocal cord palsy at 6 months 1/86 (1,2%) 2/242 (0,8%) n.s.

Sieroma/infection, haematoma - -

Surgical procedure time (min.) 59,38+/-9,42 55,20+/-13,44 n.s.

Nodule size (mm) 15,58+/-8,1 13,96+/-6,72 n.s.

Abbreviations: *Group 1: no IONM; ** Group 2: with IONM.
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the IONM presents a better outcome regarding the 
hoarseness indicator even if not statistically signifi-
cant, it eliminates bilateral hoarseness by applying the 
two-stage thyroidectomy protocol and allows better 
and faster learning of the surgical procedures to less 
experienced surgeons, which is extremely important in 
a teaching hospital.

The surgical procedure time in the two groups 
is superimposable once the initial learning phase has 
passed, just as the incidence of adverse events does not 
differ in percentage; there is a less incidence of postop-
erative serological hypocalcemia in the group in which 
the IONM was used, probably for a minor dissection 
conducted for the control of the inferior laryngeal 
nerve with consequent lower risk of devascularization 
of the parathyroid glands (25).

However, there remains a higher level of safety per-
ceived during surgery and in the event of any medical 
litigation, proof that in the case of the onset of chordal pa-
resis, after correctly informing the patient preoperatively, 
this adverse event was predictable but not preventable.

Conclusions

In our experience MIVAT can be considered a 
feasible and safe technique with good esthetic out-
comes and the combined use of IONM presents a 
better outcome regarding the hoarseness indicator and 
eliminates bilateral hoarseness by applying the two-
stage thyroidectomy.
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