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Introduction

The conventional thyroidectomy is the most frequent 
surgical procedure for thyroidal surgical disease. From 
several years were introduced minimally invasive approaches 
to thyroid surgery.

These new procedures improved the incidence of 
postoperative pain, cosmetic results, patient’s quality of life, 
postoperative morbidity.

The surgical approaches are different: from traditional 
minicervicotomy [open minimally invasive thyroidectomy 
(OMIT)] to video-assisted procedure [minimally invasive 
video-assisted thyroidectomy (MIVAT)], from extra-cervical 
incision as anterior chest wall, transareolar approach, 
transoral approach [transoral video-assisted thyroidectomy 

(TOVAT)], endoscopic axillary approach to robotic 
thyroidectomy (1-5).

The MIVAT is a  minimally invasive procedure that uses 
a minicervicotomy to treat thyroidal diseases. We present 
our experience on 497 consecutively treated patients with 
MIVAT technique.

Materials and methods

From July 2005 to June 2015 we have consecutively treated 
497 patients with MIVAT in University Hospital of Parma. 
All the cases respected the inclusion criteria to MIVAT as 
reported in Table 1.

The MIVAT was performed in accord to video-assisted 
technique previously described by Miccoli (6); the surgical 
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technique was performed by a minicervicotomy of 1.5–2 cm  
above the sternal notch and by a vertical dissection of 
prethyroidal muscles. The dedicated devices were used 
to identify the superior pedicle vessels using a 5-mm 
laparoscope at 30°. The section was conducted using 
titanium clips and/or Harmonic scalpel.

The camera  grants  a  correct  ident i f icat ion of 
parathyroids glands and the laryngeal nerves. We dissected 
the inferior pedicle vessels to remove the lobe.

Preoperative protocol included ultrasound evaluation to 
determine thyroid volume and locoregional nodal status, 
fine needle aspiration cytology (FNAC) in suspected 
thyroidal node in accord to Bethesda system (we revised 
the FNAC diagnosed before the Bethesda classification), 
serological evaluation [thyroid-stimulating hormone (TSH) 
reflex, calcitonin, thyreoglobulin, preoperative (parathyroid 
hormone) PTH], ENT evaluation in all patients before 
surgery.

We analyzed also the mean age, sex, mean operative time, 
rate of bleeding, hypocalcemia, transitory and definitive 
nerve palsy (6 months after the procedure), postoperative 
pain scale from 0 to 10 at 1 hour and 24 hours after surgery, 
mean hospital stay.

After the past 211 cases we excluded the patients affected 
by thyroiditis for the higher risk of nerve injury (7,8).

At 24 hours post thyroidectomy the serum calcium value 
has been recorded; in our experience a value lower than  
8 mg/dL has been considered as hypocalcemia.

The adverse events rate in our experience matches with 
the incidence indicated by the Society of Endocrine Surgery 
Unit (www.clubdelleuec.it) in the accreditation society’s 
procedure (Table 2).

The values were evaluated with t student test (P<0.05 
was statistically significant).

Results

On 497 cases the female/male ratio was 4:1, the mean age 
was 49.7 years.

The indications to treat were related to preoperative 
diagnosis: 182 THYR 5–6, 184 THYR 3–4, 27 plummer,  
24 basedow, 28 toxic goiter, 52 goiter. The mean thyroid 
volume was 16.3±1.8 cm. The diameter of node THYR 3–6 
was lower than 1 cm in 192 cases (52.4%) and between 1 and 
3 cm in 174 cases (47.6%) (Table 3).

The mean surgical time “skin to skin” was 48±8.4 minutes. 
On 497 cases we have reported 1 case of bleeding (0.2%) 
that required a surgical revision through the same incision, 
12 (2.4%) cases of transitory nerve palsy and 4 (0,8%) 
definitive nerve palsy. The rate of serologic hypocalcemia 
was 24.9% (124 cases) and clinical in 7.2% (36 cases);  
1 case of hypoparathyroidism (0.2%) (Table 4).

The postoperative pain values were 2.3±1.2 after 1 hour 
and 1.06±0.56 after 24 hours (P<0.01).

Table 1 Inclusion criteria

Inclusion criteria

Thyroid volume <30 mL

Nodule <35 mm

Goiter

Hyperfunctioning thyroid

Follicular lesion

Low—intermediate risk carcinoma

Table 2 Rate of adverse events in accreditation program of Society 
of Endocrine Surgery Units

Adverse events Percentage (%)

Definitive laryngeal nerve palsy 1.3 (range, 0.4–4.6)

Definitive hypoparathyroidism 2.2 (range, 0.2–7.2)

Postoperative bleeding 1.6 (range, 0.5–4.0)

Wound infection 0.4

Table 3 Indication to treat

Indication Cases (N)

THYR 3–4 184

THYR 5–6 182

Basedow 24

Toxic goiter 28

Goiter 52

Plummer 27

Nodule diameter in THYR 3–6

<1 cm 192 (52.4%)

1–3 cm 174 (47.6%)

Table 4 Adverse events

Adverse events N (%)

Postoperative bleeding 0.2

Transitory nerve palsy 2.4

Definitive palsy 0.8

Definitive hypoparathyroidism 0.2
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Figure 1 Minimally invasive video-assisted thyroidectomy. (A) Intraoperative laryngeal nerve monitoring during lobectomy; (B) 
intraoperative laryngeal nerve monitoring postlobectomy.

In 27 cases we used Intraoperative neuromonitoring 
started by October 2014 (Figure 1).

The cosmetic results were defined as excellent in 434 patients,  
good in 55 cases and sufficient in 8 patients. We converted 
in CT 24 cases (4.8%): 13 for thyroiditis, 11 thyroid 
volume. The mean hospital stay was 1.3 days.

Discussion

Minimally invasive procedures have changed the surgical 
approach to surgical diseases in the last 20 years.

Regarding the thyroid surgery different techniques are 
described from different surgical teams. We consider as 
minimally invasive approach not only a mini incision but 
also the tissue’s dissection.

The MIVAT is in our experience a good and safe 
minimally invasive approach for thyroidectomy in accord to 
inclusion criteria modified by the experience. The MIVAT 
can be safely utilized in patients with, follicular proliferation, 
low or intermediate risk differentiated thyroid cancer (DTC), 
goiter with euthyroidal or hyperfunctionally hormone 
status. We have excluded after the first 211 cases (7) the 
patients affected by DTC in thyroiditis for the higher risk 
of dysphonia related to the risk of excessive traction during 
laryngeal nerve identification.

Others minimally invasive procedures are reported but 
all the procedures regarding the extra-cervical incision 
are related to higher rate of adverse events particularly 
pneumothorax chest paresthesia, brachial plexus injury, 
local wound infection, perforation, chest pain, Horner’s 

syndrome. The robotic thyroidectomy is penalized by the 
cost higher than conventional cervical or MIVAT.

In 2015 Hinson et al. (9) analyzing the trends in robotic 
surgery in the United States reported that the majority 
of volume of robotic procedure in thyroid surgery are 
performed in lower volume centers and that it may be 
associated to higher complication rates.

The robotic thyroidectomy was improved in South Korea 
where the reimbursement for robotic thyroidectomy is 
quadruple than conventional thyroidectomy. In our Health 
National System the reimbursement for conventional 
thyroidectomy is just enough to repay the hospital costs.

The use of MIVAT vs. conventional thyroidectomy 
is reported also in randomized controlled trials that 
highlighted as the two procedures have similar short 
terms outcomes (10). We highlighted as the adverse 
events are similar between conventional technique and 
MIVAT; however the postoperative hypocalcemia or the 
intraoperative parathyroid identification are better than 
conventional thyroidectomy. Zheng et al. demonstrated that 
the degree of immunosuppression was lower in MIVAT 
minimizing the trauma (11).

The MIVAT is comparable to conventional thyroidectomy 
also regarding the costs because the laparoscopic column 
is today present in all the operative rooms as the 30° 5 mm 
degree camera.

The disposable devices are used routinely in endocrine 
surgery. The use of intraoperative neurophysiological 
monitoring (IONM) is safe as in our 27 cases consecutively 
treated patients with MIVAT. Dionigi et al., reported a real 
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benefit in video-assisted procedure, the surgeon is more 
comfortable during nerve identification (12,13).

We have recently published our study on the use of 
MIVAT in papillary thyroid cancer (14); Miccoli (15,16) 
reported that this procedure can be utilized in PTC with 
intermediate risk and Lombardi (17) highlighted that in 
selected cases of PTC the central compartment dissection 
with video-assisted technique is comparable to conventional 
treatment.

The last guidelines are highlighting the possibility to 
treat the DTC with a more conservative surgical approach 
(18,19). These cases may be ideal to treat with minimally 
invasive procedures according the inclusion criteria.

We think that the difference between this minimally 
invasive procedure and the others reported is the 
reproducibility, lower tissue dissection and safety.

Conclusions

The MIVAT is a safe approach to surgical thyroid disease, the 
cost are similar to CT as the adverse events. The cosmetic 
results are better and the use in experienced hands is indicated 
also to treat intermediated DTC. The minicervicotomy is 
really a minimally invasive tissue dissection.
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