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Grampian Experience

Gomati A, Keh S, Hapca S, Ram B and Shakeel M*

Department of Otolaryngology Head and Neck Surgery, Aberdeen Royal Infirmary, Aberdeen, Scotland, United
Kingdom

Letter to Editor

There has been an increasing number of laser assisted surgical procedures in the Ear, Nose and
Throat (ENT). Lasers have first been used in laryngeal surgery in 1972, when Strong and Jako reported
the use of carbon dioxide laser (CO,) in the human larynx [1]. Despite initial criticism, endoscopic
laser treatments have achieved universal acceptance and been successfully used in Endo-laryngeal
Micro Surgery (EMS) [2]. Most of the laser procedures involve either excision or tissue vaporisation,
depending on the interaction between the wavelength (1) and the chromophores of the tissue. For
years, the CO, (A=10 mm) seemed to be the preferred laser for transoral laser microsurgery due to
its precise cut [3], given that it is better absorbed by water. However, it has some limitations, such
as difficulty in the management of deep and curved areas. In addition, it has short penetration in
tissues (0.1-0.3 mm on average), which reduces effective sealing of vessels.

Methods

In our institution, we have been using CO, laser since 2005. We have conducted a retrospective
review of our CO, laser use in head and neck surgery. The primary aim of this exercise has been to
assess frequency of laser use and the indications of laser use to identify training demands and scope
of future expansion of the service.

Results

A total of 654 (age+STD, 62+14 years; M:F, 1.1:1) head and neck procedures using CO, laser
were performed between 2005 to 2017 (Figure 1). Overall there has been a decrease in the number of
laser-assisted procedures performed in our center. An increase in laser use from year 2015 onward
is observed after appointment of a new consultant with special interest in laser laryngeal work
(Figure 2). The most common procedures performed included microlaryngoscopy with biopsy,
cordotomy, transoral pharyngeal diverticulotomy and cricopharyngeal bar division. The CO, laser
setting ranged between 2-15 watts in continuous mode. For oral, laryngeal and tracheal surgery, the
setting is usually at 5-10 watts continuous mode. The setting was at 15 watts continuous mode for
rhinophyma resurfacing. There were no major complications recorded and no adverse event such
as airway fire was reported.

Discussion

In the last three decades, there has been a steady increase in CO, laser use in Ear, Nose and
Throat (ENT) operations. The list of laser-assisted ENT procedures continues to grow. This ranged
from turbinoplasty [4] and rhinophyma [5] therapy for the nose to stapedotomy [6] in the ear to
transoral laser resection of the tongue and upper aerodigestive tract [7-10] pathologies. Transoral
CO, Laser Microsurgery (TLM) has been the treatment of choice for early glottis carcinoma based
on the national guidelines published in UK [11] (T1a/b and T2) and Holland [12] (T1a mid cord
lesion). This has helped to reduce variation in practice and improve survival [11]. In other countries,
more extended glottis tumours have been treated with TLM with good outcomes [13-15]. The
advantage for TLM is that this can be carried out at Day Surgical Unit with short hospitalization,
less morbidity to patient compared to radiotherapy, earlier recovery, reasonable voice quality and
swallow with cost saving to the healthcare system. In addition to TLM as primary treatment in
head and neck cancers, it is also a treatment option for cancer recurrence with better outcome and
less morbidity [16,17]. Van Loon et al. had looked at treatment preferences and considerations of
patients with early glottis carcinoma (T1-2). In their study, patients were given a choice between
TLM and radiotherapy. Of 175 patients, 96% of their patients had chosen TLM due to shorter
treatment and more treatment modality options in case of tumour recurrence [18]. McNeil et al.,
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Figure 1: A total of 654 CO, laser assisted ENT operations carried out between 2005 -2017.
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Figure 2: The plotted graph showed the number of CO, laser assisted
operations performed from 2005 to 2017.

reported all of their 64 patients chose CO, laser resection as opposed
to radiation therapy for definitive treatment for their early-stage
glottis cancer despite the controversial issue of voice outcome [19].
In view of this, patients’ treatment decisions should incorporate
patients’” personal values and preference and not based solely on
the clinicians’ recommendation, which in turn may be based on
medical factors and not on patients’ personal views of the relative
advantages and disadvantages of treatment options. Several potential
complications have been reported with the use of the CO, laser in the
upper aerodigestive tract. These include intraoperative airway fire,
early and late postoperative sequelae that require intensive medical
treatment, blood transfusion and or revision surgery. Leibowitz
studied the effects of CO, laser radiation on the cornea in an animal
model in 1969. The potential for serious injury was directly related
to the amount of power output (power density) or exposure time
(radiant exposure) of the laser beam [20]. Strong warned of the
possibility of endotracheal tube fire in 1972. Since then, there are
numerous publications on laser safety. One such study published by
Dhar et al., looked at impact of oxygen concentration and laser power
on occurrence of intraluminal fires during shared-airway surgery.
They have recommended surgical patties should always be soaked
and should be used for relatively short periods, in order to prevent
drying. Prolonged laser use at high power settings and ventilation
with 100% oxygen should be avoided [21]. Therefore, precautions on
laser safety are necessary when performing CO, laser surgery of the
upper aerodigestive tract. It is also mandatory for all staffs operating
the laser and the laser controller in theatre should have the required
training and revalidation of their training periodically to ensure
all laser safety regulations and checks are carried out for safe lasers
deployment. To conclude, we are using the CO, laser regularly for
head and neck procedures with excellent safety record. There has
been a steady increase in laser laryngeal surgery in our department

over recent years. However, there is a huge potential to expand our
service. In future this data will help us to redesign our head and neck
service expanding our capability to offer full spectrum of endoscopic/
microsopic trans-oral laser surgery for laryngeal cancers.

References

1. Strong MS, Jako GJ. Laser surgery in the larynx. Early clinical experience
with continuous CO, laser. Ann Otol Rhinol Laryngol. 1972; 81: 791-798.

2. Bajaj Y, Pegg D, Gunasekaran S, Knight LC. Diode laser for paediatric
airway procedures: a useful tool. Int J Clin Pract. 2010; 64: 51-54.

3. Fanjul M, Garcia-Casillas MA, Parente A, Canizo A, Lain J, Matute A, et
al. Utilizacion del laser diodo en la via aérea pediatrica. Cir Pediatr. 2008;
21:79-83.

4. Siegel GJ, Seiberling KA, Haines KG, Haines KG, Aguado AS. Office CO,
laser turbinoplasty. Ear Nose Throat J. 2008; 87: 386-390.

5. Jovanovic S, Sedlmaier B. CO, laser therapy for rhinophyma. Facial Plast
Surg. 1998; 14: 279-286.

6. Cuda D, Murri A, Mochi P, Solenghi T, Tinelli N. Microdrill CO,-laser,
and piezoelectric stapedotomy: a comparative study. Otol Neurotol. 2009;
30:1111-1115.

7. Remacle M, Arens C, Eldin MB, Campos G, Chiesa Estomba C, Dulguerov
P, et al. Laser-assisted surgery of the upper aero-digestive tract: a
clarification of nomenclature. A consensus statement of the European
Laryngological Society. Eur Arch Otorhinolaryngol. 2017; 274: 3723-3727.

8. Merdad M, Bhatia N, Rebeiz EE. CO,-laser-assisted diverticulotomy
remains an effective and safe method for treating Zenker diverticulum. Ear
Nose Throat J. 2018; 97: E34-E37.

9. Dawe N, Patterson J, Hamilton D, Hartley C. Targeted use of endoscopic
CO, laser cricopharyngeal myotomy for improving swallowing function
following head and neck cancer treatment. ] Laryngol Otol. 2014; 128:
1105-1110.

10. Chiesa-Estomba CM, Sistiaga-Suarez JA, Gonzalez-Garcia JA, Larruscain
E, Altuna-Mariezcurrena X. Intraoperative Surgical Complications in
Transoral Laser CO, Microsurgery of the Larynx: An Observational,
Prospective, Single-Center Study. Ear Nose & Throat Journal. 2019;
145561319882786.

11. National Institute for Clinical Excellence. Cancer of the upper aero
digestive tract: assessment and management in people aged 16 and over.
2016.

12. van Loon Y, Hendriksma M, Langeveld TPM, de Jong M, de Jong RJB,
Sjogren EV. Treatment Preferences in Patients With Early Glottic Cancer.
Annals of Otology, Rhinology & Laryngology. 2018; 127: 139-145.

13. Peretti G, Piazza C, Balzanelli C, Cantarella G, Nicolai P. Vocal outcome
after endoscopic cordectomies for Tis and T1 glottic carcinomas. Ann Otol
Rhinol Laryngol. 2003; 112: 174-179.

ScienceForecast Publications LLC., | https://scienceforecastoa.com/

2020 | Volume 3 | Issue 1 | Article 1014


https://pubmed.ncbi.nlm.nih.gov/4636137/
https://pubmed.ncbi.nlm.nih.gov/4636137/
https://pubmed.ncbi.nlm.nih.gov/18422597/
https://pubmed.ncbi.nlm.nih.gov/18422597/
https://www.secipe.org/coldata/upload/revista/21206.pdf
https://www.secipe.org/coldata/upload/revista/21206.pdf
https://www.secipe.org/coldata/upload/revista/21206.pdf
https://pubmed.ncbi.nlm.nih.gov/18633932/
https://pubmed.ncbi.nlm.nih.gov/18633932/
https://pubmed.ncbi.nlm.nih.gov/11816066/
https://pubmed.ncbi.nlm.nih.gov/11816066/
https://pubmed.ncbi.nlm.nih.gov/19730141/
https://pubmed.ncbi.nlm.nih.gov/19730141/
https://pubmed.ncbi.nlm.nih.gov/19730141/
https://pubmed.ncbi.nlm.nih.gov/28819810/
https://pubmed.ncbi.nlm.nih.gov/28819810/
https://pubmed.ncbi.nlm.nih.gov/28819810/
https://pubmed.ncbi.nlm.nih.gov/28819810/
https://pubmed.ncbi.nlm.nih.gov/29554409/
https://pubmed.ncbi.nlm.nih.gov/29554409/
https://pubmed.ncbi.nlm.nih.gov/29554409/
https://pubmed.ncbi.nlm.nih.gov/25385025/
https://pubmed.ncbi.nlm.nih.gov/25385025/
https://pubmed.ncbi.nlm.nih.gov/25385025/
https://pubmed.ncbi.nlm.nih.gov/25385025/
https://pubmed.ncbi.nlm.nih.gov/31646892/
https://pubmed.ncbi.nlm.nih.gov/31646892/
https://pubmed.ncbi.nlm.nih.gov/31646892/
https://pubmed.ncbi.nlm.nih.gov/31646892/
https://pubmed.ncbi.nlm.nih.gov/31646892/
https://pubmed.ncbi.nlm.nih.gov/26913319/
https://pubmed.ncbi.nlm.nih.gov/26913319/
https://pubmed.ncbi.nlm.nih.gov/26913319/
https://journals.sagepub.com/doi/pdf/10.1177/0003489417749253
https://journals.sagepub.com/doi/pdf/10.1177/0003489417749253
https://journals.sagepub.com/doi/pdf/10.1177/0003489417749253
https://pubmed.ncbi.nlm.nih.gov/12597292/
https://pubmed.ncbi.nlm.nih.gov/12597292/
https://pubmed.ncbi.nlm.nih.gov/12597292/

Shakeel M, et al.,

SF Journal of Otolaryngology

14. Gallo A, de Vincentiis M, Manciocco V, Simonelli M, Fiorella ML, Shah
JP. CO, laser cordectomy for early- stage glottic carcinoma: a long-term
follow-up of 156 cases. Laryngoscope. 2002; 112: 370-374.

15. Remacle M, Lawson G, Jamart ], Minet M, Watelet JB, Delos M. CO, laser
in the diagnosis and treatment of early cancer of the vocal fold. Eur Arch
Otorhinolaryngol. 1997; 254: 169-176.

16. Day AT, Sinha P, Nussenbaum B, Kallogjeri D, Haughey BH. Management
of primary T1-T4 glottic squamous cell carcinoma by transoral laser
microsurgery. Laryngoscope. 2017; 127: 597-604.

17. Warner L, Lee K, Homer JJ. Transoral laser microsurgery versus
radiotherapy for T2 glottic squamous cell carci- noma: a systematic review
of local control outcomes. Clin Otolaryngol. 2017; 42: 629-636.

18.

19.

20.

21.

van Loon Y, Hendriksma M, Langeveld TPM, de Jong MA, de Jong RJ,
Sjogren EV. Treatment Preferences in patients with early glottic cancer.
Ann Otol Rhinol Laryngol. 2018; 127: 139-145.

McNeil ML, Wilke DR, Taylor SM. Patient preferences in early glottic
cancer treatment. Ear Nose Throat J. 2016; 95: 281-283.

Leibowitz HM, Peacock GR. Corneal Injury Produced by Carbon Dioxide
Laser Radiation. Arch. Ophthalmol. 1969; 81: 713-721.

Dhar V, Young K, Nouraei SA, Sandhu GS, Tatla t, Farrell R, et al. Impact
of oxygen concentration and laser power on occurrence of intraluminal
fires during shared-airway surgery: an investigation. ] Laryngol Otol. 2008;
122:1335-1338.

ScienceForecast Publications LLC., | https://scienceforecastoa.com/

2020 | Volume 3 | Issue 1 | Article 1014


https://pubmed.ncbi.nlm.nih.gov/11889399/
https://pubmed.ncbi.nlm.nih.gov/11889399/
https://pubmed.ncbi.nlm.nih.gov/11889399/
https://pubmed.ncbi.nlm.nih.gov/9151014/
https://pubmed.ncbi.nlm.nih.gov/9151014/
https://pubmed.ncbi.nlm.nih.gov/9151014/
https://pubmed.ncbi.nlm.nih.gov/27578610/
https://pubmed.ncbi.nlm.nih.gov/27578610/
https://pubmed.ncbi.nlm.nih.gov/27578610/
https://pubmed.ncbi.nlm.nih.gov/27863075/
https://pubmed.ncbi.nlm.nih.gov/27863075/
https://pubmed.ncbi.nlm.nih.gov/27863075/
https://pubmed.ncbi.nlm.nih.gov/29291278/
https://pubmed.ncbi.nlm.nih.gov/29291278/
https://pubmed.ncbi.nlm.nih.gov/29291278/
https://pubmed.ncbi.nlm.nih.gov/27434477/
https://pubmed.ncbi.nlm.nih.gov/27434477/
https://pubmed.ncbi.nlm.nih.gov/4181132/
https://pubmed.ncbi.nlm.nih.gov/4181132/
https://pubmed.ncbi.nlm.nih.gov/18577278/
https://pubmed.ncbi.nlm.nih.gov/18577278/
https://pubmed.ncbi.nlm.nih.gov/18577278/
https://pubmed.ncbi.nlm.nih.gov/18577278/

	Title
	Letter to Editor
	Methods
	Results
	Discussion
	References
	Figure 1
	Figure 2

