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This study aimed to assess a new flexible, single-arm robotic surgical system to retroauricular
thyroidectomy. Three fresh cadavers were used. Technical elements of the system and the
whole surgical procedures were described in detail. This single-port flexible system could be
used to successfully perform retroauricular thyroidectomy. The ideal angle to dock the pa-
tient-side cart was at a 90-degree angle to the operating table. When the cannula tip was placed
10—15 cm away from the skin incision, positioning and full movement of all four instruments
without collisions were possible. Flexible three instruments and a stereoscope made the robot-
ic dissection more efficient, safe and time-saving. We report the first preclinical evaluation of
an innovative, flexible, single-arm robotic surgical system for retroauricular thyroidectomy.
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Fig. 1. External view of the flexible single-arm robotic surgical sys-
tem. Four robotic manipulators (red star) take control of three En-
doWrist Sp (Intuitive Surgical, Inc.) instruments and one flexible
endoscope within the single instrument arm (red circle). Four in-
struments are delivered to surgical site through single port (can-
nula, red arrow).
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Fig. 2. The surgical console view during retroauricular thyroidec-
tomy using the flexible single-port robotic system. The new graphi-
cal user interface in the black box in the lower mid part of stereo-
scopic display of the surgeon console shows the relationships of
the four instruments in a real time.
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Fig. 3. The external view after docking of the system. The cannu-
la tip was placed 10—15 cm away from the skin incision line. The
flexible three instruments and endoscope moved freely without
collisions during dissection at this distance.
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Fig. 4. The surgical view during retroauricular thyroidectomy us-
ing the flexible single-port robotic system. Through the right retro-
auricular incision, right thyroid lobectomy was performed. The
right thyroid gland was retracted medially and anteriorly exposing
the recurrent laryngeal nerve and Berry’s ligament with a Pro-
Grasp forceps. A monopolar cautery and a Maryland bipolar for-
ceps were used to dissect the thyroid gland with care not to dam-
age the recurrent laryngeal nerve. RLN: recurrent laryngeal nerve.
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Fig. 5. The surgical view during retroauricular thyroidectomy us-
ing the flexible single-port robotic system. Through the right retro-
auricular incision, left thyroid lobectomy was performed after right
lobectomy had been finished. The left thyroid gland was retracted
laterally and anteriorly exposing the recurrent laryngeal nerve
with a ProGrasp forceps. During dissection of the thyroid gland
with @ monopolar cautery, a Maryland bipolar forceps were used
to retract the cricoid and trachea posteriorly. RLN: recurrent laryn-
geal nerve.
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