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Robotic surgery has become an integral tool in many surgical specialties and may soon become the standard 
for minimally invasive surgery. Despite the lack of clear level 1 evidence supporting robotic surgery as the first 
line approach, and the associated costs, there is significant evidence reporting on the perceived benefits of 
robotics including three-dimensional vision, stable platform and increased precision.1 The benefits to the 
patients include shorter length of stay, less blood loss, and fewer complications; with surgeon reported 
benefits of less musculoskeletal injury providing further support for the role of robotic surgery. These findings 
are consistent across many surgical specialties.2, 3 In the United Kingdom, compared to the exponential 
adoption in other surgical specialties, the uptake of robotics in endocrine surgery is poor. 
 
Endocrine surgery was one of the first surgical specialties to embrace minimally invasive surgery with the first 
laparoscopic adrenalectomy performed by Michel Gagner over 30 years ago.4 In his early experience, Gagner 
reported that patients experienced less postoperative pain and quicker return to normal activities. More 
recently, minimally invasive approaches have been described for thyroid surgery. These approaches 
performed either through the axilla or through the mouth have similar outcomes compared to traditional 
thyroid surgery without the cosmetic issues of a scar on the neck. With robotic surgery supplanting 
laparoscopy in most surgical specialties, what is the role for robotics in endocrine surgery? 
 
Robotic adrenal surgery 
Several authors have reported the benefits of robotics in adrenal surgery. Gan et al in their systematic review 
of 11 studies reported that robotic adrenal surgery resulted in less blood loss, reduced length of stay, and 
lower risk of conversion to open surgery, with similar operative times. Robotic surgery was better than 
laparoscopy for patients with phaeochromocytomas.5 Similar to laparoscopic adrenalectomy, robotic 
approaches to the adrenal gland are safe with low conversion rates and complications.6, 7 Data extracted from 
a large European database also found that robotic adrenalectomy resulted in lower complication rates and 
shorter length of stay.8 Obese patients benefit from a robotic approach with Brunaud et al9 reporting shorter 
operative times in patients with BMI >30kg/m2. However, others have reported no difference in complications, 
conversions or blood loss.10 
 
Other advantages to patients include those with large tumours who have shorter operating times and lower 
rates of conversion, with a particular benefit in tumours greater than 8cm in diameter. 11 The above 
advantages are likely due to the magnified view but also the articulated instruments that allow more precise 
and quicker dissection.12 Robotic adrenal surgery used in combination with fluorescence techniques with 
inbuilt Firefly also facilitates partial adrenalectomy. Partial adrenalectomy is an approach used in patients with 
bilateral lesions where there is a desire to avoid steroid dependency. Using ICG which accumulates in the 
adrenal cortex, combined with the 3D view and precision of the robot, can facilitate partial adrenalectomy of 
medullary lesions particularly in patients with hereditary phaeochromocytomas.13  
 
There are few endocrine surgeons in the UK performing robotic adrenalectomy, with most operations done 
by urological surgeons. The author of the present review started his robotic experience in 2022 and to date 
has performed over 50 robotic adrenalectomies. The evidence for the benefit of robotic over laparoscopic 
adrenal surgery as demonstrated in the literature has been replicated in the author’s early experience, such 
as reduced risk of conversion, complications, and shorter length of stay for obese patients, large tumours and 
phaeochromocytomas. De Crea et al evaluated the cost effectiveness of robotic adrenal surgery in their single 
centre.14 They reported that the procedure was more expensive than conventional laparoscopy, but this cost 
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was offset by the reduction in the length of stay. They also reported that the procedure was more cost effective 
in institutions performing more than 500 cases and the benefits were significant in obese patients, 
phaeochromocytomas and large tumours. 
 
In the UK, adrenal surgery is offered not only by endocrine surgeons, but also by urologists and general 
surgeons. The British Association of Endocrine and Thyroid Surgeons recommends that surgeons performing 
adrenal surgery should perform a minimum of 6 operations per year.15 Those performing surgery for 
phaeochromocytomas, and adrenal cancer should operate on at least 20 patients. In 2016, 795 
adrenalectomies were performed by 222 surgeons with only 36 surgeons performed >6 adrenalectomies.16 
One of the barriers to the uptake of robotic adrenal surgery may be the low volume of operations performed 
by most surgeons. It is possible that with centralisation and increased volume of operations, adoption of 
robotics among endocrine surgeons will improve. 
 

 
Figure 1. Robotic left adrenalectomy for 7cm phaeochromocytoma with left renal vein dissected at the inferior 
aspect 
 

Robotic thyroid surgery  
Robotic thyroid surgery has been pioneered in Asian countries where scars on the neck are a cultural taboo. 
Authors from these countries report on much higher cosmetic satisfaction scores compared to open 
thyroidectomy.17-19  In Europe, robotic thyroid surgery is performed by endocrine surgeons in selected centres 
with the approach limited to slim patients with small unilateral nodules. Authors report that the approach is 
safe and feasible in these selected patients.20 Again, the authors note similar outcomes without the need for 
a scar on the neck but at additional cost, and with some reporting on a longer operative time compared to 
conventional open thyroidectomy.21 In the UK, patients infrequently complain of a scar on their neck and 
therefore the value of a robotic approach through the axilla or mouth is questionable. 
 
One of the barriers to robotic approaches to thyroid gland include the steep learning curve required to perform 
the operation safely, and the cost. A study from Europe using cumulative sum analysis suggested a single 
surgeon without previous robotic experience required a learning curve of at least 66 procedures to become 
proficient.22 It is possible that endocrine surgeons with prior robotic experience may require a shorter learning 
curve but will still require a large volume of cases to gain competency. With both endocrine and ENT surgeons 
performing thyroid surgery in the UK, combined with limited access to the robotic platform, the issues of who 
should be performing these operations will arise. 
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Figure 2: Robotic left thyroid lobectomy via the transaxillary approach. Superior view demonstrating easy 
identification of the parathyroid gland at the tip of the vessel sealer. 
 
Robotic surgery is now the standard of care for many specialties in the United Kingdom with good outcomes 
for patients and surgeons. Surgical specialties such as colorectal and upper gastrointestinal surgery have well 
established programmes and training pathways that benefit experienced surgeons and trainees interested in 
robotics. These pathways are well supported by the robotic companies. There are challenges with access to 
the robot and endocrine surgeons will have to compete with other specialties to afford their patients the 
benefits of this new and innovative technology. Training in robotic surgery is also very limited for endocrine 
surgical trainees as there are a limited number of Trusts within the UK that offer robotic adrenal or thyroid 
surgery. Establishing robotic endocrine surgery units within tertiary level hospitals, combined with 
centralisation, can aid in the training of surgeons in robotics and ensure better outcomes for patients. 
 
There is a promising role for robotics in endocrine surgery, however the evidence base and training pathways 
need to be clearly established. The role of robotic thyroid surgery in a UK is less defined. Regarding robotic 
adrenal surgery, there is evidence from the literature that obese patients, those with phaeochromocytomas 
and large tumours do benefit with fewer complications, reduced length of stay, and fewer conversions.  
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