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Thyroid surgery has a long tradition [1]. The first thyroid interventions were performed at the end of the 18th
century [2]. In recent decades, thyroid surgery has become a common intervention with calculable, low intraoperative
risks [3,4].

In thyroid surgery, several alternative, increasingly complex procedures as cervical minimally invasive (partially
endoscopically assisted), extracervical endoscopic (partially robot assisted) and transoral approaches have been
developed over the last 25 years [1–4].

A clear definition for minimally invasive thyroid surgery is not found in the literature [5]. Purely endoscopic
or video-assisted cervical surgical procedures as well as minimally invasive open thyroid surgery are characterized
by short incision lengths and largely fulfill the requirements of minimally invasive surgery [6]. Other videoscopic
procedures (retroauricular, transaxillary and transmamillary) are primarily aimed at completely avoiding a scar on
the neck [7,8]. Extracervical access requires long preparation distances, which is more invasive. Therefore, the term
alternative access to thyroid resection seems to be more applicable for the large number of surgical techniques, as a
minimization of the access and operation trauma cannot be regularly ascertained [9,10].

All of these alternative access methods aim at optimizing the cosmetic result [11].
The desire for an optimal cosmetic result should not be paramount to patient safety [12]. With regards to patient

safety, the same results must be achieved here as with the very standardized and low-complication rate of open
thyroid surgery [13].

Since traditional thyroid surgery is an established, safe surgery with minimal complication rates, alternative
surgical methods should be legitimately and continually critically evaluated [14,15].

The indication for the application of alternative access methods differs in principle not from that for the
conventional operation [1–3].

Nonetheless, a corresponding experience in endocrine surgery, endoscopic/robotic principles, procedures and
accessories and highly patient selection, taking into account thyroid volumes and underlying pathology, are
important prerequisites [7].

Only a few alternative methods (minimally invasive video-assisted thyroidectomy [MIVAT], transaxillary robotic
thyroidectomy) can currently be considered in responsible, experienced hands as a useful complement to conven-
tional thyroid surgery for a highly selected patient population [3,4]. There are sufficient data for MIVAT that this
procedure can be carried out safely in selected hands in selected patients. Some alternative methods, such as MIVAT,
are a useful supplement to conventional thyroid surgery for a highly selected patient population [1–5].
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The use of alternative approaches to thyroid resection requires a corresponding experience in conventional
thyroid surgery and appropriate patient selection, taking into account thyroid volume, nodule size and underlying
pathology [16]. For all alternative approaches, the same principles apply with regard to indication and avoidance
of complications as with conventional surgical procedures. The inclusion and exclusion criteria for the choice of
procedure are not yet clearly defined [16].

All alternative surgical procedures require careful patient selection as well as the strict indication and have proven
especially in the resection of benign, small-volume findings. A required incision length of 1.5–3 cm for MIVAT
defines a thyroid volume of up to 30 ml or a nodule diameter of up to 30 mm. These values are largely applicable
to the other alternative approaches [17].

General contraindications for alternative access are considered to be a large goiter with compression symptoms,
advanced thyroid carcinomas, recurrent interventions or previous radiation in the operating area [4].

In the German guideline for the operative therapy of malignant thyroid diseases the alternative access routes
are not mentioned [5,17,18]. This implies that, according to German experts in proven thyroid malignancies, the
conventional operation via Kocher collar incision is the only alternative [5,17,8]. Cosmetic aspects should definitely
lag behind the oncological quality of the intervention. This opinion does not find a worldwide consensus as
numerous publications from the Asian region and our European neighbors prove [1–3].

Surely, in all areas of surgery, an expansion of surgical indications is closely linked to the surgeon’s growing
expertise [15–18].

A prospective Korean study was used to identify the institutional learning curve for transaxillary endoscopic
nonrobotic lobectomy (L) and total thyroidectomy (T) [19]. The studied parameters of the learning curve were
duration of operation, number of lymph nodes obtained, transient hypocalcemia and transient vocal cord paresis.
T was only started after appropriate experience in the L. A total of 95% of the 300 thyroid operations were due
to thyroid microcarcinomas. Total operating time of the Ls was 102 min, which fell significantly after the first
60 operations. T operation times were 131 min (p < 0.05 T vs L) and reduced after the first 38 cases. With
regard to the number of lymph nodes obtained, transient hypocalcaemia and vocal fold paresis, there was no
dependence on the number of L or T performed. The study is interesting, because for the first time numbers to the
learning curve transaxillary endoscopic L and T are presented [17–19]. The number of lymph nodes harvested and
the frequency of transient hypocalcemia and vocal cord paresis were independent of the number of transaxillary
operations since they are largely determined by experience in conventional thyroid surgery [19]. As expected, the
duration of transaxillary resection decreased as the frequency of surgery increased, as did the number of patients.
After initially about 140 min for the L and 150–200 min for the T, a mean time of 100 min for the L was reached
after the first 60 operations, a mean time of 130 min for the T after the first 40 cases. The average operation time
achieved for the more difficult T after a smaller number of cases than after L is explained by the fact that the T
was only started when there was enough experience with the L. The present study concludes that unilateral and
bilateral transaxillary endoscopic nonrobotic thyroid surgery achieves an operative time approximately equivalent
to conventional thyroid surgery after the first 100 operations [19].

Finally, with regards to patient safety, the same results must be achieved here as with the very standardized
and low-complication of open thyroid surgery [8]. With numerous institutions beginning to perform endoscopic
thyroidectomy, there is an increased interest in new devices that may facilitate training and the surgical procedure
itself, reduce morbidity and conversion rate to the conventional open technique [20]. Endoscopic or robotic
thyroid surgery may entail a higher risk of lesions in both the recurrent laryngeal nerve (RLN) and the superior
laryngeal nerve. The presupposition is that, without a perfect understanding of the laryngeal nerves in terms
of identification and intraoperative functional assessment, a surgeon can apply neither the new endoscopic nor
the robotic approaches. [3,18]. This would be in contrast with the commonly open procedures; it will be a step
back [20]. Thyroid surgeon should transfer the same safety principles applied on conventional surgery in endoscopic
thyroidectomy [17]. Any further new remote or direct approach will have to be in the same security area of open
procedures for RLN management [17]. Endoscopic and robotic thyroidectomy are a technique that demands full
control of nerve function. Surgeons cannot apply a new approach without a perfect grasp of the laryngeal nerves [7].
This would be in contrast with commonly performed routine, conventional surgery. It would be a backwards step.
In order to avoid adverse outcomes, intraoperative neural monitoring (IONM) has been developed to assess, in
real-time, the function of the RLN and superior laryngeal nerve [20]. Endoscopy requires IONM to achieve net
benefit of any new approach to the thyroid gland [20].
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New surgical techniques should only be introduced in controlled trials with standardized IONM use and
protocols reviewed by an ethics committee [17,18].
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