Abstract

Background: Office based laryngeal procedures have dramatically changed the management of many laryngeal procedures. Such practice offers advantages to patients, surgeons and institutions. From patients perspective it has the benefit of eliminating the risk of general anaesthesia completely, most especially in patients with significant co-morbid conditions, or those in need of repeated procedures as recurrent laryngeal papillomatosis. Moreover, it allows titration of amount of injection required during vocal fold injections as it's effect on patients voice can be instantly heard and assess during injection. This also minimise the risk of over injection and stridor. In addition, it is cost-effective to institutions and saves theatres’ slots. It also allows patients to return to normal activities sooner compared to surgery under a general anaesthesia.

Aim: Review of outpatient based laryngology procedures in (Removed for Blind Peer Review) and determining patients’ tolerance to outpatient procedures using pain score for the nose and throat.

Study Design: This is a retrospective study of the outpatient based laryngology procedures under local anesthesia in (Removed for Blind Peer Review), Department of Ototrhinolaryngology, Head and Neck Surgery from January 2018 till June 2019.

Results: Eighty-eight outpatients procedures recorded during that time period, including trans-nasal laryngoscopy laser vocal fold procedures, biopsies, vocal fold injections augmentation, trans-nasal oesophagoscopy and biopsy, and balloon dilatation. Other procedures recorded were laryngeal EMG and Trans-nasal oesophagoscopy and tracheo-esophageal puncture for speech valve insertion.

Average pain scores from all procedures according to pain score from 0-10, revealed average score of 2.71 ±0.87 in the nose and 3.35 ±0.99 in the throat. There were no recorded complications.

Conclusion: Laryngeal outpatients procedures are generally safe to perform and well tolerated by patients. In addition to being cost-effective for hospitals and institutions.
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Introduction

The introduction of digital flexible laryngoscopes with working channels has led to office laryngeal procedure under local anesthetic rather than in an operating room with general anesthesia [1]. Therefore office based laryngeal procedures have dramatically changed the management of many laryngeal disorders. 

Moreover, such practice offers advantages to patients, surgeons and institutions. In addition to avoiding risks associated with direct rigid laryngoscopy and general anesthesia, it is also suitable in patients with unfavorable anatomy with difficult view and access[2]. Moreover it is safe and cost effective to institutions[3]

In this study, we review the outcome of laryngeal outpatient procedures and assess the safety and convenience of such procedures to patients. 

Methodology:

Study design:

This is a retrospective service evaluation study of outpatient based laryngology procedures under local anesthesia in (Removed for Blind Peer Review), Department of Ototrhinolaryngology, Head and Neck Surgery from January 2018 till June 2019.

The audit and service evaluation department in (Removed for Blind Peer Review) approved this study. All patients included in the study were consented to sharing of data for research purposes. 

We reviewed the outcomes in voice patients with voice handicap index score (VHI-10) and for dysphagia patients with EAT-10 scores. Convenience and tolerability of procedures by patients were assessed with visual analogue score of pain from 0-10, 10 being the worst pain, in nose and throat. 

Procedure:

Procedures were carried out in the outpatient treatment room. All patients were asked to fill the relevant pre-procedure assessment score, whether VHI or EAT-10. Vital data was recorded pre-procedure, and then monitored all through the procedure with patients connected to pulse oximetry and blood pressure monitor.

 Our technique for local anesthesia involved decongesting and anesthetizing the nose with 2.5-5mls of lidocaine hydrochloride 5% and phenylephrine hydrochloride 0.5%. This was followed by 10 puffs of lidocaine 10% spray to vocal folds under direct vision of flexible videolaryngoscopy. 

All procedures were carried with flexible video laryngoscopy or trans-nasal esophagoscopy. For laser procedures we use the 445nm blue laser. Not only does it have the advantage of being easily portable with the size of shoe box making it an ideal tool in an office based setting, but also it is used as a cutting and coagulating laser, thus combining very much wanted properties of diode or CO2 lasers with photoangiolytic lasers [4]

Materials used for injection laryngoplasty included calcium hydroxylapatite (Radiesse™) and hyaluronic acid (Restylane™) for augmentation laryngoplasty and Botox for spasmodic dysphonia. For Balloon dilatation we use the 20 mm Cook’s Balloon (Cook Medical Inc) in most cases. 

	Following the procedure, patients were asked to give a pain score from 0-10 of the procedure for pain in nose and throat during the procedure. Then were observed for 30 minutes, and were advised to avoid eating and drinking for 30-45 minutes post-procedure. 

	Patients were then seen for follow up in outpatient clinic 3-6 months later and then would complete the post-procedure VHI-10 or EAT-10 scores. 

Results:

As from January 2018, eighty-eight outpatients procedures were recorded. These include blue laser for recurrent laryngeal papillomatosis, blue laser for vocal fold lesions, vocal fold biopsies, trans-nasal oesophagoscopy (TNO) and balloon dilatation, TNO and biopsy, TNO and trachea-esophageal puncture for speech valve insertion (Table 1).

In our study the 88 procedures were performed on 71 patients were 9 patients underwent multiple procedures. There were 36 males and 35 females. Mean age was 61.8 wit youngest patient 23 years and 7 months old, and the eldest 91 years and 4 months old.


	VHI scores pre-procedure for blue laser debulking of recurrent laryngeal papillomatosis (RLP) were 33.2 (±1.6) compared to 19.4 (±6.3) post procedure. As for vocal fold injections, pre- procedure 33.2 (±6.72) dropping to 28.4 (±7) post-procedure. 

EAT-10 scores for patients undergoing TNO and balloon dilatation pre-procedure were 26.4 (±4.15) and post-procedure 16.14 (±4.98).

	As for pain scores, (table 2), the least painful procedure was blue laser for RLP with pain scores in nose and throat, 1.87 (±1.06) and 2.25 (±1.08) respectively. Highest pain scores recorded were for the TNO and balloon dilatation, with 3.5 (±2) in nose and 4 (±1.86) in throat. In our series we had 3 patients who were referred from gastero-entrology with multiple co-morbidities, difficult access and failed oral gastrodudeonscopy, these 3 patients scored 3 ± (4.03) in nose and 7.67 (±1.41) in throat. Average pain scores for all procedures 2.71 (±0.87) in nose and 3.35 (±0.99) in throat.

Discussion:

Office-based laryngeal procedures in general have shown to be feasible, safe, and well tolerated by patients. They result in decreased time intervals to diagnosis and treatment and also reduce healthcare costs. [5, 6]
	 They are of great convenience especially to patients with high risk of general anesthesia because of co-morbid conditions, those in need of repeated procedures as recurrent respiratory papillomatosis or in cases of difficult surgical access with rigid endoscopy [5]
Despite being an increased trend of treatment over the past decade, there have been very few reports on the patient tolerance of outpatient procedures. 

In 2006, Rees et al. reported patient tolerance of 89 procedures performed through a transnasal esophagoscopy, predominantly for the treatment of recurrent respiratory papillomatosis. They found an average comfort score of 7.4 (on a 10‐point cardinal numeric scale with 10 being minimal discomfort)[7].

Halum and Moberly described 10 patients who underwent in‐office combined CO2 and pulse dyed laser laryngeal procedures. Their patients reported a mean pain score of 2.0 on a scale of 1 to 10 (with 10 being intolerable pain)[8].

For vocal fold injections, Amin first introduced the thyrohyoid approach to VFI in 2006. In his initial report of 10 patients, he found the mean patient tolerance score to be 2.1 on a scale of 1 to 10, with 1 representing “no problem” and 10 representing “very uncomfortable.”[9]

Young et. al in 2012, carried out a multi-institutional study to assess the tolerance of laryngeal outpatient procedures with results reporting an  average of 37 of 100 on a discomfort scale, with 0 representing no discomfort and 100 representing maximal discomfort. [10]

	In our series, office based procedures for recurrent respiratory papillomatosis were the most cost effective. Since treatment is primarily focused on maintaining airway patency and voice quality, Patients often require multiple surgeries in a short amount of time, making RRP an expensive disease to treat.[11] Chesson et al. estimated that the lifetime cost per case of RRP is $198,500[12]. 

	In our series no complications were reported reflecting the safety of these procedures to be carried out in an office based setting. 
	
Limitations to our study include a risk of selection bias as the surgeon preselected patients who were deemed appropriate for outpatient procedures. Moreover, there is a risk of response bias as the patients reported their pain scores post procedure to the surgeon directly.

We believe our study has the advantage of assessing a variety of laryngeal outpatient procedures as compared to previous studies focusing on one particular procedure type[7-9]. 

In addition we report specifically on the pain scores in the nose and throat separately as compared to other studies that commented on the overall pain during the procedure[10]. We believe this gives more detailed insight to be used to tailor the local anesthetic protocol for more tolerable procedures. 



Conclusion:

Laryngeal outpatients procedures are generally safe to perform and well tolerated by patients. In addition to being cost-effective for hospitals and institutions.
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Table 1. Outpatient Procedures  
Column1	TNO Blue Laser RRP	TNO Balloon dilatation	TNO laser VF	VC Injection	TNO and Biopsy	TNO	TNO + tracheoesophageal puncture	13.0	24.0	4.0	35.0	8.0	3.0	1.0	Table 2. Outpatient Procedures Pain Scores 
Nose	TNO Blue Laser RRP	TNO Balloon dilatation	TNO laser VF	VC Injection	TNO and Biopsy	TNO	1.875	3.5	3.167	2.5	1.3	3.0	Throat	TNO Blue Laser RRP	TNO Balloon dilatation	TNO laser VF	VC Injection	TNO and Biopsy	TNO	2.25	4.0	3.33	3.25	0.0	7.67	