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Abstract. – OBJECTIVE: After that, the estab-
lishment of transoral robotic surgery (TORS) for 
head and neck cancer has been adopted in North 
America, it has also recently been adopted in Eu-
rope. In these parts, transoral laser microsurgery 
(TLM) is widely applied. The aim of the study was 
to identify the absolute number of operations 
amenable to TORS at a TORS initiating institution 
on the basis of all former TLM cases.

PATIENTS AND METHODS: All laser sur-
gery procedures from May 2004 to April 2013 
(108 months) were initially retrospectively reg-
istered; after that, all stage pT1 and pT2 squa-
mous cell carcinomas of the oropharynx, hypo-
pharynx, and larynx were selected.

RESULTS: Over a period of nine years out of all 
TLM cases, there were 45 cases of pT1 and pT2 oro-
hypopharyngeal and supraglottic squamous cell 
carcinomas, which could have been considered 
for TORS surgery. With the inclusion of a nowa-
days-typical TORS indication such as tonsil cancer, 
142 cases would have been amendable to TORS.

CONCLUSIONS: The indication for TORS would 
have been made in five of the TLM cases per year. 
Institutions initiating TORS, which own an inten-
sive TLM experience, are encouraged to TORS 
indications in more than solely typical TLM in-
dications. By indicating TORS instead of hand-
held surgery, a higher caseload of more than 15 
cases per year can be achieved for TORS indi-
cations.
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Introduction

Transoral CO2 laser microsurgery (TLM) is 
an established resection technique capable of 
achieving good oncological and functional results 

in all anatomical locations1-11. Its introduction in 
1979 for early stages of laryngeal cancer can be 
regarded as the start of the laser movement12. Al-
though CO2 laser surgery was initially only in-
tended for use in individual cases, its indications 
were soon extended13. It provided good exposure 
and visible tumor margins in early-stage cancer 
of the larynx, oropharynx, and oral cavity. The 
advantages at that time were the avoidance of 
tracheotomy, maintenance of function, reduction 
of surgery time and retention time of the gastric 
tube, as well as shortening of the duration of post-
operative hospitalization and a low complication 
rate12. Nowadays corresponding advantages are 
seen in transoral robotic surgery (TORS) using 
the da Vinci® system14-17. Because of the encour-
aging results of this alternative transoral resec-
tion modality, TORS is experiencing a surge in 
use in Europe18-20. In times of economic pressure, 
a cost comparison revealed that TORS is more 
expensive than TLM and the cost is mostly influ-
enced by equipment21. In Germany, the da Vinci® 
system is used multidisciplinary. In these parts, 
the organizational and financial requirements are 
relatively high for head and neck departments as 
there is no reimbursement for using this system. It 
should be borne in mind that the irregular use of 
the da Vinci® system and the surgical team clear-
ly makes establishing a routine difficult. Against 
this background, the purpose of this study was to 
estimate the future TORS-specific caseload on 
the basis of a high experience in TLM since many 
centuries. Comparable cases could represent the 
indications for TORS at our department in future. 
For answering this question, all laser surgery pro-
cedures over the period of nine years undertaken 
at our institution were retrospectively assessed as 
to their suitability for TORS.
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Patients and Methods

Patients
According to the inclusion criteria when TLM 

was established12, the indications for the intro-
duction of TORS at our department would in-
clude early orohypopharyngeal cancer as well 
as supraglottic larynx tumors. Corresponding to 
these criteria laser surgery procedures were ret-
rospectively selected. For this purpose, all laser 
surgery procedures from May 2004 to April 2013 
(108 months) were initially registered. Then, all 
stage pT1 and pT2 squamous cell carcinomas of 
the oropharynx, hypopharynx, and larynx were 
selected. Isolated glottic carcinomas were exclud-
ed and the resulting patient population represent-
ed all laser-resected oropharyngeal, hypopharyn-
geal, and supraglottic carcinomas.

Results

Over a period of nine years, a total of 339 pT1 
and pT2 squamous cell carcinomas of the oro-
pharynx, hypopharynx, and larynx were resect-
ed using TLM. After excluding the glottis as a 
surgical site, a total of 45 cases of laser-resected 
oropharyngeal, hypopharyngeal, and supraglottic 
carcinomas remained. 33 were pT1 and 12 were 
pT2 stage (Figure 1). The oropharynx was affect-
ed in 19 cases, the hypopharynx in 13, and the 
supraglottis in 13 cases (Figure 2).

Of the 19 oropharyngeal carcinomas (15x pT1, 
4x pT2), 12 involved the base of the tongue or the 
epiglottic vallecula. An initial R1 situation re-
quiring wider excision to achieve an R0 situation 
was present in 5 of the 45 cases (2x base of the 

tongue, 2x supraglottis, 1x hypopharynx). Figure 
3 demonstrates the preoperative CT scan of a R1 
resected pT2 base of the tongue carcinoma.

Discussion

A contemporary analysis of surgical trends 
from 1998-2012 with nearly 85.000 included pa-
tients showed that, since FDA approval for TORS 
in 2009, surgical rates have increased by 7.9% 
for stage I and by 11.3% for stage II oropharyn-
geal carcinoma22. TORS procedures particularly 
increase at centers which have so far not partic-
ipated in the culture of laser surgery and TORS 
can offer an extension of surgical indications with 
shifting paradigm in the treatment of head and 
neck cancer23-25. Even a possible superiority over 
laser surgery is discussed in oropharyngeal can-
cer, regarding the procedure itself and the local 
tumor control14,26.

There is no retrospective study in the current 
literature assessing the suitability of laser-resect-
ed head and neck tumors for TORS. In the present 
study, we included 45 cases amongst the pT1 and 
pT2 squamous cell carcinomas of the oropharynx, 
hypopharynx, and supraglottic larynx over a pe-
riod of nine years. Considering the long-standing 
period of established laser surgery of this institu-
tion since 1979, the collected data may be regard-
ed as being representative1-3,25. There are various 
reasons for the higher case numbers of current 
prospective studies in TORS: on the one hand 
as off-label they also include T3 and T4 tumors 
and on the other hand they include the location 
of the glottis17,28-32. Moreover, tonsil carcinoma 
represents a typical indication for TORS nowa-

Figure 1. Tumor stage: 33x pT1, 12x pT2 (n=45).
Figure 2. Tumor location: 19x oropharynx, 13x hypopharynx, 
13x supraglottis (n=45).
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days due to the view of a new surgical technique 
using TORS23. In our department, these are re-
sected monopolary or by cold surgery technique. 
With the inclusion of tonsil carcinoma resection, 
97 further cases in our retrospective study would 
have been amendable to TORS, thus resulting in 
142 cases in total.

Besides the excellent 3D-view, improved vi-
sualization and dexterity, one of the main advan-
tages of TORS – over the tangential direction of 
excision of laser surgery – is the ability for the 
resection of tongue base carcinomas24,28,33-35. Of 
the 45 cases suitable for TORS surgery, 12 in-
volved the base of the tongue (8x pT1, 4x pT2). 
These data are in line with those in the literature. 
Steiner et al35 found only one pT1 and 12 pT2 la-
ser-resected carcinomas of the base of the tongue 
(n=13) over a period of 12 years at an established 
center for laser surgery. Canis et al36 found a com-
parative number of 29 laser-resected carcinomas 
of the base of the tongue (5x pT1, 24x pT2) over 21 
years.  Machtay et al37 showed a total of nine car-
cinomas of the base of the tongue (3x pT1, 6x pT2) 

over 11 years with the inclusion of open resection 
and adjuvant radiation therapy.

Especially in tongue base carcinomas, the an-
gle in the surgical field may hinder the achieve-
ment of free margins. Following an initial R1 re-
section, a wider excision to achieve free margins 
was undertaken in two of 19 carcinomas of the 
oropharynx. These were two tongue base carcino-
mas of stage pT2. In the first case, the surgical re-
port states that the change of surgical access was 
achieved with the aid of a tonsil retractor and lat-
er with a distending laryngoscope. Both the CO2 
laser and the electrical needle had to be used in 
this case. In the second case, the surgical report 
reveals that the surgical site was visualized only 
with difficulty and with the aid of a distending 
laryngoscope. It was due to the soft consistency of 
the base of the tongue and the initial R1 situation 
was located at the caudal resection margin. Inter-
estingly, in these cases a side-viewing endoscope 
and the flexible direction of incision – gained by 
the greater degree of freedom – could have been 
helpful. A wider field of vision like in TORS 
would presumably have made dissection easier or 
even would have allowed a primary R0 resection. 
Steiner et al35 found 19% initial R1 resections of 
base of the tongue carcinomas with reference to 
pT1 to pT4 stages. The present investigation in-
cluded pT1 and pT2 stages, but the proportion of 
R1 resected base of the tongue carcinomas (17%) 
is nevertheless comparable. Furthermore, a re-
search3 involving over 134 laser resections of pT1 
and pT2 carcinomas of the oropharynx revealed 
14% initial R1 resections. This smaller proportion 
can be explained by the fact that the data include 
the entire oropharynx, and therefore also the 
more easily accessible regions. The authors did 
not assess the R1 resection rate of pure base of the 
tongue carcinomas individually.

Conclusions

This study conducted at an established center 
for laser surgery shows that the indication for 
TORS would have been made for an average of 
five of the TLM cases per year – based on the 
current inclusion criteria for TORS surgery. In-
stitutions initiating TORS are encouraged to 
use TORS in more than solely TLM indications. 
TORS instead of handheld surgery can result in a 
higher case load. Depending on the results of pro-
spective studies with head-to-head comparison of 
TLM and TORS, the use of the da Vinci® System 

Figure 3. Preoperative CT scan axial view of a R1 resected 
pT2 base of the tongue carcinoma.
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in head and neck surgery needs to be examined in 
the light of its logistical requirements and finan-
cial costs.
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