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T ransoral robotic surgery (TORS) is an 
acceptable first treatment for early 
(T1 and T2) head and neck squamous 
cell carcinoma (HNSCC) because it has 

advantages over transoral laser (TLM) and open 
surgery. These include short hospital stay, short 
mean oral intake time less morbidity, avoidance 
of major resection (e.g. lip and mandibular 
split, tracheostomy and associated morbidty). 
TORS can be an option for HPV-positive 
oropharyngeal squamous cell carcinoma in 
healthy younger individuals where the long-term 
effects of chemo-radiotherapy are avoidable. 

TORS as a surgical technique has several 
advantages over conventional open surgery 
or TLM, such as low morbidity, excellent 3D 
HD visualisation, multi-planar view and better 
surgical margin control [1]. It can give better 
access to oropharyngeal, hypopharyngeal and 
supraglottic tumours compared to TLM, and 
appears to have less morbidity than primary 
chemo-radiotherapy in the management 
of HNSCC. The efficacy of TORS has been 
confirmed for both oncologic as well as post-
operative functional results [2].

Hospital stay with TORS is shorter and 
patients start swallowing earlier, with a shorter 
duration of the use of nasogastric (NG) tube. 
Patient experience less pain post operative pain 
and needs fewer tracheostomies compared to 
the conventional open surgery [3]. Hence it is 
cost effective in the long-term. Lower frequency 
of pharyngo cutaneous fistula compared 
to open surgery in case of concurrent neck 
dissection [4]. TORS has changed the workup for 

unknown primary tumour; with mucosectiomies, 
many primaries have been identified in the 
tongue base and are treated accordingly [5]. 

Prospective studies have shown an 
improvement in function and quality of life 
outcomes in patients with TORS with adjuvant 
radiation or chemoradiation (CRT) treatment 
versus standard chemoradiation therapy [6].

The percutaneous endoscopic gastrostomy 
(PEG) dependency rate is 30-50% after 1 year 
in patients after primary CRT for pharyngeal 
and laryngeal malignancy. Other long term 
complications of high-dose radiotherapy to 
head and neck are loss of laryngeal sensation, 
tooth decay, xerostomia, carotid stenosis, osteo 
radio necrosis of the mandible, and radiation-
induced sarcomas [1]. A large retrospective 
analysis of 16,188 patients in the National Cancer 
Data Base shows that survival was highest in 
patients who underwent surgery plus radiation 
compared to either radiation alone or combined 
chemoradiation in patients with advanced-stage 
disease [6]. 

TORS is en bloc resection compared to TLM, 
making pathological analysis easier, including 
definition of margins that allows completeness 
of resection. This will reduce rebiopsies and 
false positive margins encountered with TLM 
surgery [7].

TORS saved $1366 in cost and an increase 
of 0.25 quality-adjusted life years (QALYs) per 
case in comparison to (chemo) radiotherapy 
[8], with Richmond et al [9] reporting large 
savings following TORS procedure. Patients 
had a lower rate of gastrostomy (0 vs. 19%) 
and tracheotomy tube placements (0 vs. 36%) 
compared to patients undergoing non-TORS 
procedures. TORS significantly decreased length 
of hospitalization (mean reduction 1.5 days) and 
hospital-related costs (mean $4,285) [9].

The ideal candidates for TORS are patients 
with: no general contraindication for surgery, 
primary tumours that are readily resectable, 
no radiological sign of nodal extra capsular 
spread, and clear surgical margins. Surgery 
probably eliminates the need for adjuvant 
chemoradiotherapy. It is important to consider 
the patient’s condition regarding mouth opening, 
dentition, neck length and jaw size [1].

Lorincz et al [10] reported on a series of 35 
patients with T1 and T2 oropharyngeal squamous 
cell carcinoma undergoing TORS resection. 
Clear resection margins were achieved in 33 of 
the 35 patients, with 5 patients having elective 
tracheostomy. All patients had a single dose 
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of 250mg methyl prednisolone. After the 
procedure, all had NG tubes and were 
kept intubated overnight in the intensive 
care unit to keep their blood pressure low 
to prevent post-operative hemorrhage. 
Adjuvant treatment was unnecessary in 13 
patients [10].

TORS is increasingly used in surgery 
for laryngeal and hypopharyngeal cancer. 
Ablative procedures described in these 
anatomical sites include supraglottic 
laryngectomy, partial laryngectomy, glottic 
cordotomy and partial pharyngectomy. 
TORS supraglottic laryngectomy, are 
promising compared to other methods 
of treatment, being most commonly 
performed among these procedures 
and having initial good functional and 
oncologic outcomes (6). Virgilio et al [11] 
reported that in 10 patients with T1 and T2 
hypopharyngeal, swallowing returned in 8.2 
days and patients were decannulated after 
6.1 days [11].

Weinstein et al [12] followed the 
outcome of 47 patients with T3 and T4 
oropharyngeal cancer for a mean of 
26 months. All surgical defects healed 
with secondary intention, and only one 
patient had positive margin. Of the 41 
patients evaluated, 40 were able to 
swallow and take adequate nutrition. 
Overall survival for 1 and 2 years was 
95.7 and 81.8%, respectively. Villanueva 
et al [13] reported all 10 of their patients 
with oropharyngeal minor salivary gland 
tumours had negative margins after 
resection using TORS. Mehta et al [5] 
found that of 10 patients with unknown 
primary after pan-endoscopy and 
bilateral tonsillectomy who underwent 
TORS tongue base mucosectomy, 9 were 
positive for squamous cell carcinoma. 
Durmus et al [14] identified the tumours 
and completely re-moved then with 
TORS 17 out of 22 patients with unknown 
primaries. Tumours were found in the 
tonsils (59.1%) and tongue base (18.1%). 

O’Malley et al [15] showed the technical 
feasibility of accessing and performing 
tongue base resections without requiring a 
transcervical or transmandibular approach. 
The exceptional high magnification 
and 3-D optics allowed careful en bloc 
resection, with identification of nerves 
and vessels. In a series of 44 patients who 
underwent TORS for parapharyngeal space 
tumours, Chan et al [16] found 29 patients 
had pleomorphic adenoma and 9 capsular 
breach including tumour fragmentation; all 
were pleomorphic adenoma. Their mean 
length of stay was 3 days and the mean 

time to oral intake was 1 day. 
 Despite its functional and oncologic 

efficacy, TORS is not without some 
serious complications. Life-threatening 
post-operative hemorrhage and airway 
obstruction leading to tracheostomy can 
occur. There was no significant difference 
in the overall post-operative hemorrhage 
rates in the prophylactically ligated 
(external carotid artery or its branches) 
versus non-ligated groups. There were 
2 deaths reported in a major centre 
following TORS due to aspiration of blood 
into the lower airways. Post-mortem 
studies and multiple case reports showed 
anatomic variations contributing to the 
pharyngeal vascular supply from the 
internal carotid artery through an aberrant 
branching pattern of the ascending 
pharyngeal artery [2].

In one series of 35 patients with T1 and 
T2 oropharyngeal SCC, 2 patients had 
post-operative bleeding on day 1 and 
another on day 6. In both the bleeding was 
identified in the primary re-section site 
and controlled with bipolar diathermy [11].

Chia SH et al [17] investigated 45 
TORS trained surgeons in America who 
had treated 2015 patients; 6% of TORS 
procedures required tracheotomy or 
reconstruction. Of the patients who 
required readmission, bleeding (n=62, 3.1%) 
was the most common cause, followed 
by dehydration (n=26, 1.3%). Other 
complications of surgery included tooth 
injury (n=29, 1.4%), PEG dependency 6 
months (n=21, 1.0%), temporary hypoglossal 
nerve injury (n=18, 0.9%), and lingual 
nerve injury (n=11, 0.6%). Six deaths (0.3%) 
occurred within 30 days of TORS, all 
due to post-operative hemorrhage. The 
complication rate decreased significantly 
with higher surgeon case volume (>50 
cases).

Summary
Transoral Rototic Surgery is a relatively 
new technique in United Kingdom. It is a 
valuable addition to currently available 
techniques in head and neck surgery. 
Advantages of TORS are real time high 
definition 3 dimension vision and enhanced 
access to oropharynx, and supra glottis, 
and endowrist instrument which can move 
on many planes enables precise removal of 
tumour tissue, with preservation of normal 
tissue. 
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