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 Short-term postoperative distress associated with open vs.  transoral robotic 
surgery (TORS) in patients with T1-T2 carcinomas of the tongue base and 

supraglottis
Karel Slamaa, David Sloukab, Jaroslav Slipkab, Slavomil Fischera

Background. This study compared the adverse effects of open surgery (OS) including lateral pharyngotomy and 
supraglottic laryngectomy vs. transoral robotic surgery (TORS) in the treatment of stage T1 and T2 carcinomas of the 
tongue base and supraglottis.
Methods. A retrospective study involving a 49 (13 female and 36 male) patients with untreated T1 or T2 carcinomas. 
Twenty two were operated on using TORS and 27 underwent conventional OS. The indicators for comparison were: 
total blood loss during surgery, post-operative pain measured with the Visual Analog Scale (VAS); global, emotional 
and physical post-operational states assessed with the standardized M.D. Anderson Dysphagia Inventory (MDADI) and 
psychosocial distress (PD) questionnaire. Apart from blood loss, subjective symptoms were evaluated 1 and 6 weeks 
and 6 months after surgery. The differences in indicators between groups were analyzed using Fisher’s Least Significant 
Difference (LSD) test at the 5% significance level. 
Results. Mean general OS and TORS associated blood loss were 405 and 29 ml, respectively. The mean MDADI score 
in TORS vs. OS patients one week, six weeks and six months postoperatively was 60.01 vs. 44.93, 91.01 vs. 62.19 and 
94.18 vs. 93.56. The mean VAS score in the TORS vs. OS group at the same time intervals were 5.09 vs. 5.56, 2.09 vs. 3.11 
and 1.27 vs. 1.33.  All differences between TORS and OS were statistically significant with the exception of 6 month 
values for particular scores. The mean PD score in TORS vs. OS patients in one week, six weeks and 6 months was 26.82 
vs. 25.11, 39.95 vs. 29.22 and 44.73 vs. 44.52. Only the six week distinctions were significant. The both methods were 
comparable in terms of the risk of locoregional tumour recurrence.
Conclusions. The study confirmed the assumption of the TORS as a minimally invasive procedure significantly reducing 
the intraoperative blood loss, pain, swallowing and psychosocial distress as late as 6 weeks postoperatively in patients 
with early staged carcinomas of the tongue base and supraglottis. 
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INTRODUCTION 

Squamous cell carcinomas (SCC) of the oropharynx 
and larynx occur more frequently in males aged over 60 
years. In the last decade, an increase in incidence - females 
included, of these tumours has been recorded1. 40-50% of 
patients are those with a background of heavy smoking, 
alcoholism and insufficient mouth cavity hygiene. 50-60% 
of oropharyngeal carcinomas are associated with human 
papillomaviruses HPV (ref.2). A dramatic growth in the 
occurrence of HPV induced carcinoma has been recently 
observed especially in young, non-smokers3. SCCs located 
in the tongue base and supraglottis are diseases that are 
poorly accessible due to their anatomic positions. 

When an external approach in terms of lateral 
pharyngotomy and supraglottic partial laryngectomy is 

used for the removal of the tongue base and supraglottic 
SCC carcinoma, respectively, it is necessary to disrupt 
the integrity of the neck structures, starting with the skin 
down to the pharynx. In the case of a carcinoma in the 
supraglottis, invasion in cartilaginous structures of the 
larynx is unavoidable.  

In contrast, both transoral robotic surgery (TORS) 
and transoral laser microsurgery use natural access 
through the oral cavity and do not damage soft tissues 
of the neck4,5. 

The benefits of the latter operation are well known. 
However, TORS allows an even clearer and wider, 3D 
view of the surgical field6-9.

The present study compares the adverse effects of sur-
gical removal of histologically-proven T1 and T2 SCC of 
tongue base and supraglottis, performed by two different 
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techniques, namely by conventional open surgery (OS) 
and TORS (ref.10-12). To the best of our knowledge - such 
a comparison has not been made so far. 

METHODS

In this retrospective study, a total of 49 patients (13 
female and 36 male) were enrolled. The average age of 
females and males was 61.5 (range 43-78) and 57.6 (range 
27-75) years, respectively. The inclusion criteria were the 
presence of tongue base or supraglottic tumour staged T1 
or T2 according to TNM classification13. The patients in 
poor general conditions and those with cervical lymph 
node metastasis showing radiological signs of invasion 
in the carotid artery as well as with tumours considered 
inadvisable for TORS by their CT or MRI characteristics, 
were excluded14.

All TORS procedures were carried out by the lead-
ing author at the Otorhinolaryngology, Head and 
Neck Surgery Department, Masaryk Hospital Usti 
nad Labem, from September 2011 to November 2014. 
Seventeen of the 27 OS procedures were accomplished 
at the Otorhinolaryngology, Head and Neck Surgery 
Department, Charles University in Prague, Faculty of 
Medicine in Pilsen. Vinci S-HD Surgical System was ap-
plied for robotic operations. The working 5mm wristed 
robotic instruments, inserted through the oral cavity into 
the difficult to access area of the tongue base and the 
supraglottis, were completely controlled by the surgeon’s 
movements with the handles inserted in the console, lo-
cated at a distance from the patient. Open surgery in-
cluded lateral pharyngotomy to approach tongue base 
carcinomas or supraglottic partial laryngectomy. 

All patients signed written informing consent, elabo-
rated and approved by the review board at the institution 
of the leading author. 

Conventional OS and TORS was performed in 27 (8 
females and 19 males) and 22 (5 females and 17 males) 
patients, respectively. Twelve of tongue base tumours were 
performed by TORS and by 10 lateral pharyngotomy. Ten 
and 17 patients diagnosed with supraglottic SCC were 
operated on using TORS and open supraglottic laryngec-
tomy, respectively.

Elective I-III bilateral neck dissection was performed 
in all 19 (39%) cN0 patients. Selective I-V or comprehen-
sive I-VI bilateral dissection was executed in all 30 (61%) 
cN+ cases. 

All but one tumour, namely cribriform adenocarci-
noma of the tongue, were well (11 pts.) moderately (30 
pts) and poorly differentiated (7 pts.) squamous cell car-
cinomas. 

All patients had nasogastric feeding tube (NGFT) for 
enteral alimentation postoperatively. This was removed 
immediately after the patient could tolerate both liquid 
and soft diet without aspiration. Postoperatively all pa-
tients were kept on analgesics (Perfalgan 2 g a day) for 
one week. Some had to continue on this therapy but no 
longer than for 6 further days.

Indications for postoperative radiotherapy or radio-
chemotherapy followed the recommendations reported 
by Bernier et al.15. Nineteen (39%) patients were treated 
solely by surgery. Fourteen cases (28%) received postoper-
ative radiotherapy alone. Initially, sixteen (33%) patients, 
including four with tongue base SCC and twelve with 
supraglottic SCC, were indicated for adjuvant radioche-
motherapy with cis-platin. However, five of them refused 
chemotherapy and they received radiotherapy only.

The follow-up ranged from 6 to 41 (mean 34) months.  
There were no locoregional recurrences in 11/12 (92%) 
and 10/10 (100%) tongue base SCC and 9/10 (90%) and 
16/17 (94%) supraglottic SCC cases after TORS and OS, 
respectively. Distant metastases occurred in 2/12 (17%) 
and 2/10 (20%) tongue base SCC and 1/10 (10%) and 
1/17 (6%) supraglottic SCC cases after TORS and OS, 
respectively. One TORS patient who had refused chemo-
therapy, died of local reccurence of a tongue base SCC, 
another one succumbed to high malignant pancreatic 
adenocarcinoma, without signs of recurrent supraglottic 
carcinoma. One OS patient who had developed concur-
rent prostatic adenocarcinoma, died of local recurrence 
of supraglotic SCC. 

The study compared the following data obtained from 
both surgical techniques. 1. the total intra-operative blood 
loss (mL), 2. the level of post-operative pain measured 
with the Visual Analog Scale (VAS) raging from 0 (no 
pain) to 10 (severe pain), 3. global, emotional, and physi-
cal post-operative states assessed with the standardized 
MDADI (M.D. Anderson Dysphagia Inventory) and psy-
chosocial distress (PD) questionnaire. 

Blood losses (mL) were measured in the suction con-
tainer (without the dilution with water) postoperatively. 
Additionally, after OS dry and used cotton swabs were 
weighed. After TORS, the amount of blood accumu-
lated both in the stomach and naso-gastric feeding tube 
(NGFT) was quantified. The neck dissections associated 
blood losses were measured separately and subtracted 
from the total retained volume.

The MDADI (MD Anderson Dysphagia Inventory) 
questionnaire is a 20-item evaluation of swallowing-related 
quality of life ranging from 0 to 100 with higher scores 
indicating better perception of swallowing16. 

Assessment of psychological distress (PD) includes 
eight of following items: physical functioning, bodily 
pain, role limitations due to physical health problems, 
role limitations due to personal or emotional problems, 
emotional well-being, social functioning, energy/fatigue 
and general health perceptions16. Each item was measured 
using a scale ranging from 0 to 10. Definitive PD score 
was determined as the summation of particular values, 
correlating inversely with psychological status. All ques-
tionnaires were validated for Czech language17-19.

MDADI, VAS and PD scores were evaluated in inter-
vals of 1 week, 6 weeks and 6 months after the surgery.

The differences between both tested groups were 
based at significance level α = 0.05 (for multiple com-
parisons) of Fisher's Least Significant Difference (LSD) 
test. 
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Fig. 1. Blood losses in TORS and OS (mL).

Table 1. Blood loss – statistical difference between tested 
groups.

Contrast Sig. Difference +/– Limits

TORS - OS  * -378.759 24.964

*Statistical significance at α = 0.05.

RESULTS

Blood loss 
Mean general OS associated blood loss was 405 (range 

from 275 to 520) mL, that associated with lateral pharyn-
gotomy and supraglottic laryngectomy was 495 (428-520) 
mL and 345 (275-394) mL, respectively. The mean blood 
loss in TORS patients was 29 (14-45) mL, in those with 
tongue base and supraglottic tumours 31 (18-25) mL and 
27 (17-48) mL, respectively (Fig. 1.). The statistical dif-
ference of the mean blood loss between OS and TORS 
procedure was highly significant (α = 0.05) (Table 1.).

Global, emotional, functional, and physical difficulties 
related to surgery techniques and post-operation states  
(MDADI).

MDADI scores in all TORS patients recorded one 
week, six weeks and six months postoperatively ranged 
from 58 to 62 (mean 60.01), from 88 to 94 (mean 91.01)  
and from 93 to 95.5 (mean 94.18), respectively. OS asso-
ciated MDADI values in the same time intervals ranged 
from 43 to 47 (mean 44.93), from 61 to 64 (mean 62.19) 
and from 92.6 to 94.5 (mean 93.56) (Fig. 2.). The mean 
MDADI score in TORS patients was significantly higher 
than that in OS patients one week and six weeks, but not six 
months postoperatively. Table 2. shows the statistical dif-
ference of the MDADI between OS and TORS procedure.

Levels of post-operation pain and related somatic  
difficulties (VAS)

TORS associated VAS values measured one week, six 
weeks and 6 months after the procedure varied from 4.75 
to 5.4 (mean 5.09), 1.85 to 2.4 (mean 2.09) and 1.15 to 
1.41 (mean 1.27), respectively. OS associated one week, 
six week and 6 month VAS values ranged from 5.25 to 
5.85 (mean 5.56), 2.8 to 3.3 (mean 3.11) and 1.22 to 1.45 
(mean 1.33), respectively (Fig. 3.). Differences between 
both one week and six week, but not 6 month TORS and 
OS mean VAS values were significant. Table 3. shows the 
statistical difference of the VAS between OS and TORS 
procedure.

Psychosocial distress (PD)
One week, six week and 6 month TORS associated 

PD values ranged from 25.2 to 28.8 (mean 26.82), 38.3 
to 41.9 (mean 39.95), 43.7 to 45.8 (mean 44.73), respec-
tively. The correspondent OS associated PD values varied 
from 23.4 to 26.8 (mean 25.11), 27.5 to 31.2 (mean 29.22) 
and 43.6 to 45.45 (mean 44.52), respectively (Fig. 4.). For 
all three time intervals, TORS associated mean PD val-
ues were higher than those associated with OS. However, 
only six week PD values bore statistically significant dif-
ferences (Table 4.).

DISCUSSION 

TORS and conventional OS represent two diverse 
options for surgical intervention in T1 – T2 carcinomas 
located at the tongue base or supraglottis20,21. Whereas the 
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most suitable tumours for the former procedure are con-
sidered those placed on or slightly below the mucosa of 
concerned anatomical regions, the latter is being applied 
in more deeply situated lesions and/or in patients showing 
limited transoral access to hypopharynx22. In contrast to 
OS, TORS is associated with substantially minor invasive-
ness suggesting modest blood loss, limited postoperative 
pain as well as swallowing and psychosocial distress. To 
the best of our knowledge, relevant comparison has not 
been published in the English literature so far. 

In our series, the average OS associated blood loss out-
numbered significantly that measured in TORS patients, 
which was 29.0 mL. Such a very low value in the latter 
group meets those reported by Weinstein in a multicenter 
study dealing with surgical aspects of robotic surgery23. 
In the two involved institutions (Mayo Clinic, Rochester 
and University of Alabama, Birmingham), the average vol-
umes were 30.2 mL and 37.2 mL, respectively. However, 
considerably higher values reaching 120.5 mL were re-
ported from University of Pennsylvania (Philadelphia). 
Unequivocal explanation for such a great inter-institu-
tional difference can be seen in extensive parapharyngeal 
space TORS procedures performed at the latter university. 

Significant differences in 1 and 6 week MDADI scores 
between TORS and OS patients document much less in-
tensive swallowing difficulties in the former group. This 
is conceivable considering only slight oedema of and 
heamorrhage to the neck soft tissues caused by robotic 
surgery. As anticipated, there was no essential distinction 
in MDADI scores between TORS and OS group 6 months 
postoperatively. During that time complete regression of 
initially extensive tissue damage associated with the latter 
surgery occurred.
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Fig. 2. MDADI scores in the selected intervals TORS and OS.

Table 2. MDADI - statistical difference between tested groups

Contrast Sig. Difference +/- Limits

MDADI
1 week TORS - OS

 * 15.165 3.4086

MDADI 
6 weeks TORS - OS

 * 28.9057 3.5597

MDADI  
6 months TORS - OS

0.626263 2.42509

* Statistical significance at α = 0.05.

Table 3. VAS - statistical difference between tested groups.

Contrast Sig. Difference +/- Limits

VAS 
1 week TORS - OS

 * -0.464646 0.622109

VAS
6 weeks TORS - OS

 * -1.0202 0.480363

VAS 
6 months TORS - OS

-0.0606061 0.271322

* Statistical significance at α = 0.05.
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Fig. 3. VAS scores in the selected intervals in TORS and OS.
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Table 4. PD - statistical difference between tested groups.

Contrast Sig. Difference +/- Limits

PD
1 week TORS - OS

1.70707 3.5717

PD
6 weeks TORS - OS

 * 10.7323 3.54543

PD
6 months TORS - OS

0.208754 1.98571

* Statistical significance at α = 0.05

Fig. 4. PD scores in the selected intervals in TORS and OS.
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Modest TORS associated soft tissue trauma was also 
confirmed by Mercante24. Using a three scale score, this 
author assessed dysphagia in 13 patients diagnosed with 
T1 or T2 tumours originating from the base of the tongue. 
One week postoperatively, nine, and two each of them 
indicated no, minor and major swallowing difficulties, 
respectively. Such an early return to normal deglutition 
correlates with the results of MDADI in our study.  

Noticeable differences between the perception of 
TORS and OS associated pain were recorded 1 and 6 
weeks, but not 6 months postoperatively, which paralleled 
those in swallowing difficulties associated with particular 
types of surgery. This analogy accrues from practically 
identical mechanisms involved in both tested complaints, 
i.e. heamorrhage and oedema.  In swallowing difficulties 
a functional component resulting from impairment of 
pharyngeal constrictor muscle that is inavoidable in open 
surgery, may also play a role. Six months postoperatively, 
full activity of this muscle returned.  

Significant distinction in PD scores between the two 
assessed surgical methods occured exclusively six weeks 
postoperatively. At the same time, marked contrast in the 
intensity of pain between TORS and OS patients was also 
present. However, such chronological correlation between 
PD and pain was absent at 1 week interval. Plausible ex-
planation might be seen in that PD represents reverse 
category of wellbeing, in the evaluation of which percep-
tion of pain is but one of many highly subjective factors. 
At that time, the latter probably overwhelmed gradually 
fading physical deprivation.

In comparison to OS, TORS was not associated with 
higher locoregional recurrence rate, both methods thus 
show comparable oncological safety.  

CONCLUSION

This study revealed that TORS associated blood loss, 
pain and swallowing difficulties were significantly lower 
than those in OS in the short post-op period. The meth-
ods were comparable in terms of locoregional tumour 
recurrence. This confirms our assumption of the former 
surgery as a minimally invasive procedure which positively 
influences healing and reduces psychosocial distress in 
patients with carcinomas of the tongue base and supra-
glottis. 
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