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Abstract To review complications including mortality

after transoral robotic surgery (TORS) for both benign and

malignant pathologies. This is a prospective observational

study. Postoperative haemorrhage (8.7%) was the most

common complication and 2 (1.7%) mortality were seen in

this study. Airway complications and tracheostomy (1.7%),

aspiration pneumonia (1.7%), swallowing problems and

nasogastric feeding (7%), intra-operative pharyngocuta-

neous fistula (0.9%) and transient nasal regurgitation

(3.5%) were also seen. The more tissue is removed the

more is the risk of complication. Complications were

mainly seen in the first year of starting the service of TORS

and it is a reflection of the learning curve. However, sec-

ondary haemorrhage did not follow any pattern in our

series. The postoperative haemorrhage was more common

in patients with T2 oropharyngeal carcinoma. The mor-

tality was seen in 2 patients (1.7%) with T2 oropharyngeal

carcinoma due to postoperative haemorrhage. Higher T

stage of oropharyngeal squamous cell carcinoma (OPSCC)

needs bigger resection with resultant increase in morbidity.
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Introduction

Transoral robotic surgery (TORS) has been used for both

benign and malignant conditions in the U.K and the rest of

the world. It has been commonly reported from South East

Asia, North America and Australia [1–3]. As a technique, it

is relatively new in the U.K and the Freeman hospital at

Newcastle-upon-Tyne was the first to introduce this service

in the U.K IN 2013 [4].

This service started at the Royal Derby hospital in 2015.

We are using Da Vinci X robot, manufactured by Intuitive

(Intuitive Surgical Inc, Sunnyvale, CA, USA). Melder [5]

first used Trans oral robot surgery in 2005 for a vallecular

cyst. Weinstein and O’Malley [1] first reported the use of

Da Vinci Robot for tongue base neoplasm in 2006. The US

Food and drug administration (FDA) approved it in 2009

[6].

The robotic surgery offers advantages over conventional

open approach surgery and avoids external scar and pre-

serves oral and oropharyngeal functions like swallow. It

also has advantages over trans oral laser surgery because of

improved visualisation, instruments that do not require

working in straight line of vision and reduced operative

time. If available, it is now considered as treatment of

choice at least for early (T1&T2) oropharyngeal squamous

cell carcinoma (OPSCC) and patients can potentially avoid

radiotherapy and chemotherapy and its associated long-

term complications.

There are only a few studies that have reported detailed

complications following TORS.
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Material and Methods

This is a prospective observational study and the data

collection started in 2015 since the service began.

The inclusion criteria for this study are.

1) TORS procedure performed for both benign and

malignant pathologies (T1-T3). Only 1 patient had T3

oropharyngeal carcinoma.

2) Only complications that could directly be attributed to

TORS

3) Any patient who had complication or mortality within

30 days was included in this study.

Two-surgeon team who had received adequate training

performed these surgeries.

Results

We carried out 114 procedures between February 2015 and

September 2021. The average age of patients in this cohort

was 58 years and the majority were males (78), more than

twice the number of females (36).

Ninety-two procedures were done for malignancies

including revision procedures.

Amongst the malignancies, the most common sites are

shown below in Fig. 1

The OPSCC accounted for over 57% of the total number

of TORS procedures performed in this study. Tonsil cancer

was the most common pathology, more than 4 times as

common as tongue base cancer. One patient with tonsil

cancer had salvage surgery and free flap repair following

post chemo-radiotherapy residual disease while all other

patients were treated with surgery as primary modality of

treatment.

Twenty-two patients had non- malignant lesions as

shown below in the Fig. 2. The postoperative histology

identified 18 benign pathologies and 4 pre-malignant

lesions.

We will focus on morbidity and mortality directly

attributed to TORS. We have divided these into following:

Airway Complications

Two patients (1.7%) needed postoperative tracheostomy.

These patients developed either floor of mouth oedema or

laryngeal oedema postoperatively.

Bleeding

There were 10 episodes of postoperative bleeding in 10

patients (8.7%). Out of these, 1(0.8%) had primary haem-

orrhage. There were 9 episodes (7.9%) of secondary

haemorrhage in total. Out of these, 6 patients with minor

secondary haemorrhages were managed conservatively, 1

patient returned to theatre for arrest of haemorrhage and 2

patients died during resuscitation.

Aspiration Pneumonia

Aspiration pneumonia was treated in 2 patients (1.7%) and

both patients required nasogastric tube for feeding and

treated with antibiotic. One of these patient had partial

oropharyngectomy and the other had supraglottic

laryngectomy.

Swallowing Problem and Nasogastric Feeding

A total of 8 patients (7%) had swallowing problem and/or

aspiration that required nasogastric tube insertion for

feeding.

Fig. 1 Malignant pathology distribution

Fig. 2 Non- malignant pathology distribution
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Nasal Regurgitation

Four patients (3.5%) reported minor transient nasal

regurgitation.

Pharyngocutaneous Fistula

One patient (0.9%) had intraoperative fistula that was

closed with local flap and it did not manifest post-

operatively.

The trend in significant complications like postoperative

haemorrhage, airway problems and fistula has been shown

below in Fig 3.

The X-axis represents the year of complication and

Y-axis represents the number of episodes of complications.

It clearly shows that airway complications, fistula did not

occur after the first year of starting the robotic surgery. The

postoperative secondary haemorrhage does not follow any

pattern and minor episodes happened intermittently despite

increase in the experience of surgeon.

Prolonged Hospital Stay due to Pain and Re-

admission due to Pain

Three patients (2.6%) needed longer in-patient hospital

stay between 9 and 14 days for pain management. Two

patients (1.7%) were readmitted for pain management. Five

patients (4.3%) developed first bite syndrome as a medium

to long-term complication.

Mortality

Two patients (1.7%) died in this series due to secondary

haemorrhage.

Discussion

Trans oral robotic surgery is a relatively new technique

particularly in the U.K and is gradually being introduced

across various NHS trusts and hospitals. It has shown

positive impact particularly on management of oropha-

ryngeal cancers. In centres where facility for robotic sur-

gery is available, it has become an alternative treatment for

the early T stage OPSCC. Weinstein et al. [7] have also

reported its role in advanced OPSCC. With improvement in

the understanding of the causation and prognosis of Human

papilloma virus induced oropharyngeal carcinoma, the role

of robotic surgery has become more relevant.

The post TORS complication has been reported by

various centres particularly in North America and some

centres in Europe.

Hay et al. [8] reported 102 complications in 122 TORS

procedures. They also reported reducing trend in the

complications with increased exposure. In a retrospective

survey conducted by Chia et al. [9] there was a significant

decrease in complication rate in surgeons with experience

of more than 50 TORS procedure.

The most commonly reported complication in post

TORS patient is haemorrhage. In our series the overall

haemorrhage rate was 8.7% and the majority presented

with minor secondary haemorrhage that did not need

resuscitation. One of these patients had benign pathology

(squamous papilloma) while 6 patients had T2 and 3

patients had T1 OPSCC. Only one patient had primary

haemorrhage (within 24 h) that needed return to theatre for

arrest of haemorrhage. The secondary haemorrhages hap-

pened between day 3-day 8 after surgery. A recent meta-

analysis by Stokes et al. [10] reported a post TORS inci-

dence of 5.74% and they equated it to haemorrhage rate

following adult tonsillectomy. Chia et al. [9] reported that

surgeons with experience of more than 50 cases had

haemorrhage rate of 2.8% and those with less than 25 had

4.5% post operative bleeding rate. Their study was a survey

of 45 surgeons and included 2015 collective TORS pro-

cedures reported overall haemorrhage rate of 3.1% but we

feel that their result was skewed because more than half of

the procedures were performed by 2 surgeon with less

complication rate. Kim et al. [11] did a detailed retro-

spective review of 222 patients from a single centre and

reported a haemorrhage rate of 9.8%. They also studied the

effect of selective ligation of arteries in the neck and

reported that it did not reduce the rate of bleeding but

probably reduced the severity of bleeding. Kubik [12] &

Pollei [13] also drew the same conclusion. It is our standard

practice to do selective arterial ligation during neck dis-

section for patients undergoing TORS. Kim [11] et al. also

concluded that there was no significant decrease in the

Fig. 3 Trend in complications
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haemorrhage rate despite increase in the experience of the

surgeon.

The study by Chia [9] also reported 0.3% mortality rate

and all the patients died due to postoperative haemorrhage.

A multi-institutional study from France [14] reported a

mortality rate of 2.3%, two patients died due to massive

postoperative haemorrhage and third died due to pul-

monary embolism. There are two mortalities in our series

(1.7%) and both of them due to catastrophic postoperative

secondary haemorrhage. First patient died on postoperative

day 8. The post mortem study revealed that he had

developed collateral retrograde circulation to the branches

of tonsillar arteries via the internal carotid artery. The

second patient died on day 3 after surgery due to secondary

haemorrhage and aspiration. The post mortem study did not

reveal any arterial vessel disruption to explain the haem-

orrhage but definite surgical site bleed, therefore likely

from muscle/wound bed itself. Both patients were staged as

p16 positive T2 squamous cell carcinoma of tonsil and

none of these were on anticoagulant preoperatively. The

mean age of these patients was 61 years and both were

male.

Only 2 patients (1.7%) needed tracheostomy following

the surgery. Both patients were decannulated in 2 weeks

following tracheostomy. One of them had parapharyngeal

pleomorphic adenoma that developed acute airway

obstruction in the immediate postoperative period while the

other had T2 oropharyngeal squamous cell carcinoma and

needed tracheostomy to wean off the ventilator in intensive

care after 4 days. Van Abel et al. [15] reported 11% tra-

cheostomy is their retrospective series. This study also

reported that patients with higher T stage, base of tongue

tumour and those undergoing bilateral neck dissection were

more likely to need tracheostomy. Hay et al. [8] reported 1

tracheostomy in their series of 122 patients. Williams et al.

[16] reported almost 100% tracheostomy in resection via

open approach lip split mandibulotomy. Tracheostomy was

done in 50% of their patients treated with transoral laser

surgery in a case match study. In our series, tracheostomy

was only performed in the first year of the start of the

service. This indicates that it depends on the extent and

duration of surgery. As our experience grew, it would take

less time to perform a procedure resulting in lesser post-

operative floor of mouth or laryngeal oedema.

None of our patients had long term swallowing problem

and needed a gastrostomy tube for feeding. Nasogastric

tube was inserted in 8 (7%) patients. These patients

remained in the hospital for a maximum of 14 days and

were able to be discharged home on oral diet. One of these

patients had surgery for parapharyngeal pleomorphic ade-

noma while others had surgery for malignancies (5 T2, 1

T1 Oropharynx and 1 T1 Supraglottis). Hay [8] reported

that 11 patients (9%) needed gastrostomy tube in their

series of 122 patients. The swallow problem can be

attributed to bigger resection resulting in more tissue loss,

pain and impaired swallow.

Two patients had aspiration pneumonia treated with

antibiotic. One of them was T2 tonsillar carcinoma, had

aspiration following primary haemorrhage. The other

patient had T1 supraglottic carcinoma and had aspiration

pneumonia after 48 h and needed nasogastric tube for

7 weeks before it could be removed.

Pain management is an important patient concern post-

operatively and one of the reasons for delay in discharge to

home. Most of our patients were discharged in 72–96 h

following surgery. However, 3 patients (2.6%) stayed for

between 9 and 14 days for pain control. Ganti et al. [17]

have shown that TORS patients on enhanced recovery after

surgery (ERAS) protocol needed lesser postoperative

morphine equivalent as an inpatient as well as on dis-

charge. 2 patients (1.7%) were re-admitted for pain control.

5 patients (4.3%) developed complication of first bite

syndrome. In 4 patients it self resolved in 3 months but in 1

patient it remained a persistent problem after 12 months of

follow up. This patient was treated with anticonvulsant like

Gabapentin and subsequently referred for Botox injection

to parotid gland/pterygoid muscle. Topf et al. [18] reported

7% incidence in their series of 84 patients who had ligation

of multiple branches of external carotid artery particularly

the lingual artery during neck dissection. This has been

attributed to disruption of sympathetic fibres on the carotid

artery resulting in unopposed parasympathetic innervation

of parotid gland.

Transient nasal regurgitation was seen in 4 (3.5%)

patients. Two patients had regurgitation after primary

surgery for T1 SCC soft palate and T2 SCC tonsil. The

other two were patients (T2) who had revision TORS for

tonsillar carcinoma to remove an involved margin. The

symptoms resolved in all the patients after 3 months with

completion of healing process and also with input from

speech and language therapist. Again this can be attributed

to bigger the resection, the more tissue loss resulting in

temporary velopharyngeal insufficiency.

Conclusion

Our experience reveals that airway complications, primary

haemorrhage, feeding problems with nasogastric tube

insertion, pharyngocutaneous fistula took place within first

year of starting the service of transoral robotic surgery.

This suggests that there is a learning curve for any new

surgical technique and complications are more likely to

happen in the beginning. In our series, morbidity was more

common in patients with T2 cancers. This means bigger

resection increases the risk of complication. Death
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following TORS is uncommon but other centre has

reported similar result to our study. TORS is a very useful

tool and spares the morbidity associated with open

approach procedures for oropharyngeal cancers and helps

to avoid long term side effects of radiotherapy in carefully

selected cohort of early oropharyngeal cancers.

Data Availability Data collection and analysis were done in accor-

dance with information governance practice of University hospitals of

Derby and Burton NHS trust.
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