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Abstract 
Background: Minimally invasive video-assisted thyroidectomy (MIVAT) has been proposed as an 
alternative procedure to get the same completeness as a conventional thyroidectomy in selected 
cases of differentiated thyroid cancer. It’s considered as safe as the conventional procedure. Ob-
jective: The purpose of the study was to do a retrospective evaluation in a series of patients who 
underwent MIVAT for thyroid nodule or thyroid cancer over a two and a half year period, in two 
academic centers in Colombia in terms of the completeness of the surgical resection, morbidity 
and short-term recurrence. Results: 45 patients underwent a MIVAT, and 20 had also a central 
neck dissection (CND); frozen section study was realized in 9 cases. The final pathology showed 27 
patients with papillary carcinomas, and 1 patient with incidental medullary carcinoma. Post- 
operative complications included temporary recurrent nerve paralysis (1.1%), permanent recur-
rent nerve paralysis (1.1%), temporary hypocalcaemia (4.4%) and postoperative seroma (8.8%) 
No definitive hypoparathyroidism was found. The short term follow-up didn’t show recurrences. 
Conclusion: With this initial experience, we consider that this technique could be proposed as an 
alternative procedure to conventional surgery, including the resection of selected small thyroid 
carcinomas as other authors have proposed. 
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1. Introduction 
The main goal in the treatment of a malignancy is to cure without morbidity and with a good cost-effective ratio. 
Currently, thyroid tumors have been treated by open thyroidectomy since its first description more than a cen-
tury ago. Minimally invasive thyroidectomy (MIVAT) was conceived in Europe by Miccoli and co-workers in 
1999 for small nodules as an alternative to open thyroidectomy with expected advantages of less tissue trauma 
and more esthetic results [1]. More than a decade has passed since its description and the experience with the 
technique have grown all over the world, which contributed to its wide use, not only for benign nodules but also 
for thyroid cancer. Actually, MIVAT can be used in patients without previous surgery or neck radiotherapy and 
without chronic thyroiditis and with nodules lower than 30 - 35 mm, a cranio-caudal axis lower than 7 cm and a 
volume lower than 35 ml. Previous studies show that it can be successfully made in almost 8% - 12% of thyroi-
dectomies with a conversion rate lower than 3% - 5% [2]. Once the learning curve is achieved, the procedure 
exhibits similar post-operative complications to the open technique like transient vocal cord paralysis (3.2%), 
definitive recurrent laryngeal nerve paralysis (0.04% - 1%), temporary hypocalcemia (6% - 8.1%), definitive 
hypoparathyroidism (0.8%) and hematoma (0.3%) [3] [4]. This new surgical approach has reached many adepts 
who agree that the main benefit is a better cosmetic result [5]. Some studies comparing post-operative pain and 
length of hospital stay favor the MIVAT approach [5] [6]. Another advantage is the reduction of post-thyroi- 
dectomy voice and swallowing symptoms probably due to less injury to the fine anastomotic branches connect-
ing the inferior recurrent laryngeal nerve and the external branch of the superior laryngeal nerve or their anas-
tomosis with the sympathetic cervical chain [7]. The main disadvantage is related to the learning curve neces-
sary to do a safe procedure. It usually takes longer operative time at the beginning and needs specific training in 
comparison with the conventional one [8] [9]. It is recommended to do at least 30 procedures to get the curve. 
There is no consensus about its cost-effectiveness, but it seems to be better than open access for hemi-thyroi- 
dectomy [10]. Besides, there is no consensus about the advantages of using simultaneous intraoperative moni-
toring of the recurrent laryngeal nerve in MIVAT because it adds additional time to dissect the vagus nerve and 
because traction and thermal RLN injuries cannot be avoided with neuromonitoring. The careful dissection and 
identification of the external branch of the superior laryngeal nerve and also the inferior laryngeal nerve during 
the procedure are the best way to avoid injuries. The monitoring is a meaningful adjunct to the visual identifica-
tion of nerves and enables surgeons to feel more comfortable with MIVAT but does not replace a judicious sur-
gical procedure [11]-[13]. 

Almost 20% of the MIVAT surgery is done for cancer [3] [4] [14]. Due to the overwhelmed new cases of 
early thyroid carcinoma, most of them incidental and lower than 2 cm, the MIVAT gives the chance to do a safe 
and cosmetic surgery without differences in terms of morbidity, mortality and recurrence. Compared with con-
ventional thyroidectomy, different trials have not shown differences in outcome, I131 uptake or thyroglobulin le-
vels for MIVAT, so it is a valid option to treat low- and intermediate-risk PTC patients [3] [15] [16]. Whenever 
necessary, a central neck dissection is feasible and safe and has similar results as conventional thyroidectomy 
[17]-[20]. 

In this study we retrospectively evaluate the results obtained in a series of patients who underwent MIVAT 
for thyroid nodule or thyroid cancer over a two and a half year period, in two academic centers in Colombia in 
terms of the completeness of the surgical resection, morbidity and short-term recurrence. 

2. Materials and Methods 
Between November 2011 and June 2013, 45 patients underwent MIVAT at the Head and Neck service of the 
Universidad de Caldas in Manizales Colombia and the Universidad Surcolombiana in Neiva, Colombia. Eligi-
bility criteria for MIVAT were thyroid nodules less than 30 mm on the largest diameter, an estimated thyroid 
volume within the normal range (less than 30 mL), without chronic thyroiditis and no previous neck surgery or 
radiation therapy. All the patients had complete evaluation (medical history, indirect laryngoscopy, thyroid ul-
trasound, fine needle biopsy aspiration and report according to Bethesda system). The medical records of these 
patients were retrospectively reviewed. 

The operative technique included a MIVAT access completing a thyroid lobectomy, total thyroidectomy and a 
central neck dissection when necessary. No drains were used in any patient. Serum calcium and phosphorus le-
vels were measured in the postoperative time. When a total thyroidectomy was done, patients received oral cal-
cium during two weeks, only in presence of clinical suggestion of postoperative hypocalcemia. (Serum calcium 
level below 8.0 mg/dL). The patients with a total thyroidectomy initially received 1 - 1.5 mcg/Kg of levothy-
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roxine, but the final dose was related with the needs to suppress or not according to the definitive pathology re-
port. The post-operative clinical finding of seroma was recorded even if it required drainage by puncture or not. 
An indirect laryngoscopy was done in all patients. When necessary a fiber optic laryngoscopy was done to con-
firm or exclude alterations in vocal cord mobility. 131I ablation (RAI) was performed in patients with differen-
tiated thyroid cancer according to risk factors [21] and a post-therapy whole body scan at the eight day was ac-
complished. Low risk patients didn’t receive radioiodine therapy. Serum thyroglobulin (sTg) and anti-Tg anti-
body levels under LT4 treatment was assessed every 3 to 6 months after surgery, and a chest X-ray and a neck 
ultrasound (US) was made each year after surgery. The operation time, final histopathology results, complica-
tions and length of hospital stay was registered. 

3. Results 
Forty five patients underwent MIVAT during study time (8% of all thyroidectomies made during that period). 
There were 42 female (93%). The medium age was 42 ± 12 years. Indications for surgery were follicular neop-
lasia (15), papillary carcinoma (25), goiter toxic (7) and hyperthyroidism caused by an autonomous nodule (1). 
The mean size of the nodules measured by ultrasound was ≤2 cm in 31 cases (68%) and 2 to 3 cm in 14 patients 
(32%). The average volume of the thyroid gland was 6 - 8 cc. Any patient had intraoperative findings suggesting 
local invasion. Total thyroidectomy was performed in 38 patients and lobectomy in 7 patients. Central neck dis-
section (CND) was also done in 20 cases (52%) which lymph node involvement was suspicious clinically. Fro-
zen section was done in 9 cases of follicular neoplasia (7 suggested no malignancy, so the procedure was only a 
lobectomy and 2 suggested carcinoma and a total thyroidectomy was performed). Mean operative time was 50 ± 
15 min for lobectomy, 62 ± 11 min for total thyroidectomy, 12 ± 3 min were added when a central neck dissec-
tion was necessary and additional 30 ± 8 minutes were added when a frozen section was done. We didn’t have 
any tumor rupture during the procedure. A total of 8 patients were discharged the same day of the operation un-
der a supervised ambulatory surgery program. The others (82%) had a short-stay hospitalization (between 12 - 
18 hours). 

Final histology revealed follicular adenoma in 7 patients (15.5%), Hashimoto thyroiditis in 2 patients (4.5%), 
goiter in 5 patients (11%), incidental papillary micro carcinoma (into the goiter) in 3 patients (6.7%), papillary 
carcinoma in 24 patients (53.3%) and medullary carcinoma as an incidental finding in one patient (2%). The 
frozen section in all cases was able to diagnose correctly the histology of the nodule and a consequent intraoper-
ative decision was made. The final pathology study confirmed the frozen section result in all cases. 

The final stage for carcinoma cases was pT1 in 20 patients and pT2 in 4 patients. Five cases had multifocality 
(21%). Lymph node metastases in central compartment were found in 14 cases (70%) of the 20 patients in which 
CND was performed. The other six patients who underwent selective central node dissections had inflammatory 
lymph nodes. The mean number of nodes dissected and removed was 14 ± 7 (range 7 - 28). The patient with the 
medullary carcinoma had a 1.5 cm tumor size with negative margins and without positive lymph nodes. 

Conversion to an open procedure was not required in any procedure. Post-operative complications included 
1temporary recurrent nerve paralysis (1.1% of the nerves at risk), 1 permanent recurrent nerve paralysis (1.1% 
of the nerves at risk), two transient hypocalcaemia cases (4.4%) and four postoperative seroma (8.8%) (3 of 
them treated with a unique percutaneous drainage). The permanent recurrent nerve palsy was due to thermal in-
jury since the nerve was recognized and dissected during operation. This patient needed a second procedure with 
an external thyroplasty with Teflon which successfully corrected the voice impairment and the glottal insuffi-
ciency, four months after the initial surgery. 

A total of six patients with high risk cancer were considered candidates to receive 131I ablation (RAI). The 
dose was from 30 - 50 mci of 131I. A post-therapy whole body scan at the eight day was accomplished and 
showed small neck uptake without evidence of regional or distant metastasis. The mean follow-up period was 20 
± 5 months (range: 12 - 31). The sTg was undetectable (<0.2 ng/mL) in 10 cases, and between 0.2 - 2.0 in 18 
cases. The US neck exam didn’t show thyroid remnants or lymph node involvement in any case and the chest 
X-ray was normal. The calcitonin level, the ultrasound neck and chest X-ray were normal in the case of medul-
lary carcinoma. 

4. Discussion 
Open total or partial thyroidectomy has been the standard of care for thyroid cancer during a century. However, 
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the appearance of minimally invasive techniques for head and neck conditions opened a new possibility of 
treatment for thyroid cancer. The first attempt was the minimally invasive video-assisted thyroidectomy de-
signed by Miccoli et al. [22]. Soon, other surgical techniques as breast-access minimally invasive thyroidectomy 
[23], axillary robotic-assisted thyroidectomy [24] and face-lift robotic assisted thyroidectomy [25] has also been 
suggested as minimally invasive. Nonetheless, up to date only MIVAT has supported a global evaluation. The 
MIVAT technique is now used as an appropriate surgical approach to treat small nodules even if they are suspi-
cious of carcinoma, because better esthetic results [26]. 

Some authors have raised a concern about its safety in terms of recurrence, related with the feasibility of a 
complete resection without oncologic contamination and seeding of the tumor in the thyroid bed [27]. However, 
many other authors have not found differences in comparison to open conventional approach [28]-[30], and have 
proposed that is a feasible and safe technique in differentiated thyroid cancer [14]-[17]. 

One important fact, usually discussed in literature is the training curve for new procedures, which achieve 
strong relevance in cancer cases. It is necessary to dominate the surgical technique in order to obtain good on-
cologic results. Authors have proposed a number of 10 to 60 MIVAT cases in order to get the training curve 
[31]-[33], but its achievement depends on previous experience of the surgeon and technical factors related with 
technology needs. As many studies have been made in specialized centers of developed countries, we decide to 
test all these factors in an initial cohort of MIVAT cases in a developing country. 

Despite the short follow-up of our study, the safety results related with laryngeal nerve injury and definitive 
hypoparathyroidism were not different from those reported elsewhere [29] [30]. Our short experience is similar 
to our open conventional surgery results [34]. We don’t routinely use recurrent laryngeal nerve neuromonitoring, 
and we reserve it only to reoperations. As these cases were carefully selected, we didn’t considered its use. The 
only case with a recurrent laryngeal nerve injury was related with thermal damage and not with the inability to 
identify it during surgery. We didn’t have any case of permanent hypoparathyroidism. We believe these results 
are due to the better visualization and magnification provided by the endoscope used to assist the dissection. 

We didn’t find biochemical, clinical or imaging evidence of persistent or recurrent thyroid cancer. Previously, 
Miccoli et al. [15] studied 221 patients with low and medium risk papillary carcinoma and didn’t found differ-
ences in thyroglobulin levels or recurrence rates after 5 years of follow up. Del Rio et al. [35] and Di et al. [14] 
confirmed the same results in almost 100 patients. In our study, it was also possible to treat a small medullary 
carcinoma being detected as an incidental case. The completeness and feasibility of doing a complete central 
neck dissection when necessary was similar to reported by Bellantone et al. [19] and Neidich and Steward [17], 
with adequate numbers of malignant nodes resected. 

Regarding the follow-up, the main limitation of this study is the short term of it, so a final conclusion related 
with the long term effectiveness of the surgical technique in oncological outcomes is still lacking. However, 
with this initial experience, we consider that this technique could be proposed as an alternative procedure to con- 
ventional surgery, including the resection of selected small thyroid carcinomas as others authors have proposed 
[17] [18] [20]. 

5. Conclusion 
The MIVAT in selected cases of thyroid cancer is as safe as open conventional surgery, once the learning curve 
has been achieved. The technique is feasible in terms of the completeness of the resection and the possibility of 
doing a central neck dissection with the advantage of the magnifications of critical structures, with similar rates 
of morbidity and with the advantage of a better cosmetic result. 
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