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LITERATURE REVIEW
Laser use in head and neck surgical procedures
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ABSTRACT

OBJECTIVE. The aim of this paper is to review laser use in head and neck surgical procedures.

MATERIAL AND METHODS. A search of the literature was conducted using PubMed, Medline, Google and Google Scholar search
engines for the period between 1970 and 2024. Search terms related to “laser” or “head” or “neck” or “larynx” or “cancer” or “surgery”
or “otology” or “Eustachian tuboplasty” or “acoustic neuroma” or “rhinophyma” or “skin rejuvenation” were identified and queried to
select recent and relevant articles.

RESULTS. Laser types fall into two broad categories: photoangiolytic lasers and cutting/ablating lasers. CO2 lasers have been the
preferred choice for treating various conditions, including vocal cord keratosis, polyps, nodules, papillomas, carcinoma in situ, and T1
cancer, owing to their capacity to cause minimal damage to surrounding tissue. PDL and KTP demonstrate superior hemostatic effects
compared to CO2 laser. The accessibility of PDL, KTP, and other office-based photoangiolytic lasers, significantly boosts their popularity
due to the cost and time reductions associated with office-based procedures. Laser applications in otology encompass a diverse array of
treatments, such as vascular lesions and exostoses in the external auditory canal, debulking inoperable tumors, managing the Eustachian
tube dysfunction, performing myringotomy,/ tympanostomy for otitis media, and conducting stapedectomy/stapedotomy for otosclero-
sis, and cholesteatoma removal. Laser treatment can also be used for skin rejuvenation.

CONCLUSION. Carbon dioxide lasers, Er:YAG lasers, photoangiolytic lasers like KTP and PDL may be used in head and neck surgical
procedures and facial rejuvenation in appropriate cases.

KEYWORDS: laser, surgery, cancer, larynx, skin rejuvenation.

INTRODUCTION

Otolaryngologists, specialists in head and neck surgery,
frequently operate in challenging anatomical regions like
the larynx and skull base. They perform complex proce-
dures, such as microsurgery on the vocal folds or stapes,
where laser technology plays a crucial role. In microsur-
gery, precise control of the laser beam is achieved using a
micromanipulator or a microscope-mounted scanner,
even when dealing with beams as small as 100 mm. Surger-
ies involving the subglottis and trachea use flexible optical
fibers or waveguides to transmit laser light to these hard-
to-reach locations. High-power carbon dioxide (CO2) la-
sers, with a wavelength of 10.6 pm, are essential for
minimally invasive laryngeal cancer operations, ensuring
tissue cutting while maintaining hemostasis'.

MATERIAL AND METHODS

A search of the literature was conducted using
PubMed, Medline, Google and Google Scholar search
engines for the period between 1970 and 2024. Search
terms related to “laser” or “head” or “neck” or “larynx”
or “cancer” or “surgery” or “otology” or “Eustachian tu-
boplasty” or “acoustic neuroma” or “rhinophyma” or
“skin rejuvenation” were identified and queried to select
recent and relevant articles.

LASER PHYSICS

Understanding the fundamental physics governing
laser operations is essential for selecting the appropriate
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laser in clinical scenarios. The intensity required for surgi-
cal procedures is achieved through light amplification
within the laser’s optical cavity, which consists of two mir-
rors and the space between them. Energizing a group of
atoms in this cavity releases energy, stimulating excited-
state atoms and amplifying photons®. Monochromaticity,
coherence, and directionality are three key properties of
laser light that collectively influence the controllable pa-
rameters of a surgical laser.

The power of the laser beam, measured in watts (W),
determines the energy transmission rate, while adjusting
the beam’s focus involves altering the spot size!. Dosage,
measured in joules (J) over time (seconds, s), governs
beam energy. Power density, expressed in watts per square
centimetre (W/cm?), affects tissue removal speed at the
surgical site?. Fluence, a critical parameter for minimizing
adjacent tissue damage, integrates power density and dos-
age. Higher power for shorter durations allows increased
precision and reduced damage to nearby tissue®.

Laser types are characterized by the laser medium and
the target chromophore. The laser medium, whether
solid, liquid, or gas, determines the laser’s wavelength.
Solid and liquid mediums are optically stimulated, while
gas lasers rely on electrical energization®. The target chro-
mophore identifies the substance that absorbs the laser
beam, typically haemoglobin or water®.

LASERTYPES AND DEVICES

Laser types fall into two broad categories: photoan-
giolytic lasers and cutting/ablating lasers, each with
their selectivity. Photoangiolytic lasers, like long-pulse
potassium-titanyl-phosphate (KTP) laser and pulsed
dye laser (PDL), specifically target hemoglobin, while
cutting/ablating lasers like CO2 and Thulium are pri-
marily absorbed by water®.

Since 1972, CO2 lasers have been the preferred choice
for treating various conditions, including vocal cord kera-
tosis, polyps, nodules, papillomas, carcinoma in situ, and
T1 cancer, owing to their capacity to cause minimal dam-
age to surrounding tissue®. Polanyi et al. initially tested the
CO2 laser on human cadaver larynges, noting precise
wounds®. Subsequent advancements, including endo-
scopic delivery systems, facilitated Jako’s utilization of the
tool in canine larynges’”. When delivered to the larynx via
a microscope, CO2 lasers ensure the precise and efficient
removal of small tumors®. While CO2 lasers offer better
focus compared to PDL, KTP, or thulium lasers, the latter
options enable fiber optic transmission, making them suit-
able for both office and operating room settings*''. Fiber
optic transmission allows surgeons to choose between con-
tact or non-contact modes when delivering laser energy to
tissue. However, traditional CO2 lasers lack this capability,
limiting their use to areas with direct alignment, primarily
in the operating room'.

An essential differentiation emerges: lasers utilizing
fiber optic transmission (such as PDL and KTP) enable
office-based procedures without the need for general an-
esthesia, whereas procedures involving CO2 and other
non-iber optic transmission lasers typically require gen-
eral anesthesia. PDL and KTP demonstrate superior he-
mostatic effects compared to CO2". The accessibility of
PDL, KTP, and other office-based photoangiolytic lasers
significantly boosts their popularity due to the cost and
time reductions associated with office-based procedures®.

Since Jako’ initially combined the carbon dioxide
(CO2) laser with the operating microscope in 1972 for
laryngeal surgery, the CO2 laser has consistently main-
tained its position as the preferred wavelength. Its wide-
spread utilization in various procedures is attributed to its
availability in most medical centres and its effectiveness in
both cutting tissue and ensuring hemostasis. Other fre-
quently employed lasers in otolaryngology encompass the
KTP laser (Nd:YAG [neodymium-doped yttrium alumi-
num garnet]) and the Argon laser. In the realm of laryn-
geal surgery, the integration of the CO2 laser with a
micromanipulator connected to the microscope enables
the simultaneous use of microsurgical instruments and
the laser. This configuration ensures optimal visualization
of the surgical field with high magnification and an unob-
structed view of the lesion. The CO2 laser presents “advan-
tages over conventional surgical instruments” that cut or
cauterize, as traditional devices may obstruct the field of
view or amplify the surgeon’s intention tremor through “a
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lever arm extending up to 20 cm™'.

LASER SURGERY IN THE LARYNX

The CO2 laser is frequently used in the treatment of
early glottic cancer due to its dual capability for cutting
and coagulation, depending on the degree of focus.
Ledda et al."* illustrated the effective application of the
CO2 laser in early glottic cancer, emphasizing positive on-
cological outcomes, reduced surgical trauma, faster recov-
ery, and preservation of voice quality. However, the optimal
approach for early glottic carcinoma remains a matter of
debate®. In cases involving the anterior commissure,
Steiner et al.’” recommend laser microsurgery as the pre-
ferred option. Alternative treatments, such as radiother-
apy, exhibit inferior local control rates, longer procedure
and healing times, and increased complication risks. Nev-
ertheless, for transglottic tumors with lateral submucosal
extension, endoscopic resection using a CO2 laser may
prove insufficient, and alternative approaches like open
neck surgery and radiotherapy should be considered'®.

Despite its limitations, the CO2 laser continues to be
the most commonly employed laser for vocal patholo-
gies®'2. Due to its widespread availability, healthcare pro-
fessionals possess comprehensive knowledge of its use,
capabilities, and limitations. More recently, the thulium
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laser has demonstrated efficacy in cancer treatment. Func-
tioning as an office-based laser that emulates CO2 laser
properties®, it offers improved coagulation and versatile
delivery through its flexible fiber and the option for con-
tact mode.

The pulsed KTP laser represents a relatively recent ad-
dition to vocal fold surgery when compared to the PDL,
and several advantages have been reported''™!. Initially
employed in continuous mode, it demonstrated signifi-
cant utility in the treatment of subglottic hemangiomas,
vocal fold ectasias, and varices'. With a wavelength of 532
nm, the KTP laser exhibits stronger hemoglobin absorp-
tion compared to the PDL’s 585 nm wavelength'”'®. The
KTP laser holds a notable advantage due to its wider pulse
width, enabling laser energy to spread over an extended
period, resulting in slower heating and more uniform co-
agulation'™. In contrast, the PDL is commonly used for
treating conditions such as RRP, keratosis, leukoplakia'”,
and other lesions. However, its short pulse width can some-
times lead to vessel wall rupture before complete coagula-
tion'™". Additional benefits of the pulsed KTP laser
include adjustable fiber size and a durable solid-state de-
sign, reducing the likelihood of costly repairs often re-
quired for the PDL".

Glottic carcinoma

The standard approach for T1 and T2a carcinomas of
the glottis is “en bloc” resection, typically achieving clear
margins within the range of 1-3 mm. However, laser sur-
gery introduces the possibility of maintaining narrower
margins, facilitating the preservation of vocal function and
minimizing post-operative edema. Since the 1990s, Tran-
soral Laser Microsurgery (TLM) has consistently demon-
strated favourable functional outcomes and low
recurrence rates in various studies. The current research
suggests that the preservation of the larynx can be achieved
in over 92% of cases, with a 5-year local control rate rang-
ing from 80% to 94%*?'. TLM stands out as an advantage
in treating early glottic cancer compared to alternative
procedures, providing a range of treatment options for
patients facing local or secondary tumor recurrence.
These options include laser reexcision, radiation therapy,
or open partial laryngectomy?"#.

For glottis T2b and T3 carcinomas, which typically in-
volve the vocal cords with “supraglottic or subglottic ex-
tension”, laser operative techniques may require
subdividing the tumor into multiple pieces for removal.
Resection may encompass the cricoid and thyroid carti-
lage, cricothyroid ligament, arytenoids, and any involved
laryngeal soft tissue'.

Supraglottic carcinoma

T1 and T2 carcinomas of the supraglottis pertain to
tumors that have not infiltrated the preepiglottic fat, im-
mobilized a vocal cord, or metastasized to a local lymph
node. The application of CO2 laser resection for supra-
glottic carcinoma was initially detailed by Vaughan. Subse-
quently, Steiner, Davis et al., and Zeitels et al. have

employed Transoral Laser Microsurgery (TLM) for supra-
glottic resections®*%. In this region, laser excision of tu-
mors typically involves extensive dissection, requiring the
removal of affected muscle, cartilage, and, in advanced
cancer cases, portions of the base of the tongue and piri-
form sinuses. Remarkably, tracheostomy is often unneces-
sary, even after extensive laser dissection, due to limited
postoperative edema. However, it should be considered in
procedures with “high blood loss” or “for elderly patients
with decreased pulmonary function”.

While literature on laser resection of T1 and T2 cancers
in the supraglottis is limited, Ambrosch et al.# reported a
series of 48 patients with supraglottic T1 and T2 carcino-
mas. Their outcomes included a 100% local control rate
for pT1 tumors and an 89% local control rate for pT2 tu-
mors at 5 years. The recurrencefree survival rate over 5
years was 83%, and the overall 5-year survival rate was 76%.
Notably, none of the patients experiencing recurrence re-
quired laryngectomy as a secondary treatment?”.

Laser excision for T3 carcinoma of the supraglottis is
not commonly practiced. Hinni et al. described a series of
117 patients with T2 to T4 lesions treated with TLM*.

Laryngomalacia

From an anatomical perspective, laryngomalacia mani-
fests as the inward collapse of the supraglottic mucosa dur-
ing inspiration. When conservative approaches prove
ineffective, the surgical solution is supraglottoplasty. In
cases where stridor results from shortened aryepiglottic
folds, the preferred treatment involves bilateral laser inci-
sion of the aryepiglottic folds and the arytenoid cartilage
region. Conversely, if the stridor arises due to the inward
collapse of the epiglottis during inspiration, the recom-
mended surgery is an epiglottopexy. Further details on
laser use in the pediatric population will be discussed in a
subsequent section’.

Papillomas

Transoral laser microsurgery (TLM) represents a mini-
mally invasive procedure conducted with low-power lasers.
This method uses CO2, KTP, and pulse dye lasers in vari-
ous settings, including both the operating room and in-
office environments. Through precise targeting of the
affected tissue, TLM enables surgeons to eliminate disease
while minimizing disturbance to the normal surrounding
tissue. More specifically, it selectively removes only the mu-
cosa affected by papillomas, leaving small islands of
healthy mucosa intact. This approach promotes faster re-
epithelialization®.

LASER USE IN OTOLOGY

Laser applications in otology encompass a diverse
array of treatments, addressing conditions such as vascu-
lar lesions and exostoses in the external auditory canal
(EAC), debulking inoperable tumors, managing Eusta-
chian tube dysfunction, performing tympanostomy,/ myr-
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ingotomy for otitis media, fixing grafts in tympanoplasty,
and conducting stapedectomy or stapedotomy for oto-
sclerosis, tympanosclerosis, and cholesteatoma removal.
Additionally, lasers play a role in procedures such as co-
chleostomy, labyrinthectomy for benign paroxysmal po-
sitional vertigo (BPPV), facial nerve decompression and
endolymphatic hydrops®.

The utilization of lasers in middle ear surgery exem-
plifies the sophisticated application of laser technology.
In the late 1970s, Perkins pioneered the introduction of
the Argon laser to middle ear surgery and conducted the
inaugural laser stapedotomy for otosclerosis. Surgical
correction can address the mechanical causes of hearing
loss® 2. The Argon laser has proven beneficial for pa-
tients with otosclerosis by precisely vaporizing the stape-
dial tendon, mobilizing the posterior crus of the stapes,
and fenestrating the stapes footplate. This procedure,
known as stapedectomy or stapedotomy, aims to restore
ossicular chain mobility and reduce conductive hearing
loss. A comprehensive understanding of the middle ear
anatomy is crucial for achieving post-operative success
with minimal complications, emphasizing the standard
of care to avoid injury to the facial nerve and the chorda
tympanl nerveg(),.%?-?){)'

Laser Eustachian tuboplasty

Eustachian tube dysfunction is a prevalent ear disorder
that can result in chronic recurrent ear infections or dif-
ficulties in clearing a blocked sensation in the middle ear.
One approach to address this issue is laser myringotomy,
aiding in equalizing pressures between the middle and
outer ear and facilitating fluid drainage***. However, it is
important to note that this method is notably more expen-
sive. Another technique, Laser Eustachian Tuboplasty
(LETP), involves using a diode or Argon laser to vaporize
specific areas of hypertrophic mucosa and submucosal tis-
sue along the length of the Eustachian tube. Although
there are limited studies with small patient numbers, com-
bining medical management with LETP for a select group
of patients has shown promise in successfully eliminating
chronic middle ear effusions*™*.

CO2 laser use in acoustic neuroma surgery

In acoustic neuroma surgery, the CO2 laser has demon-
strated advantages owing to its precision in cutting and
coagulating around the facial and vestibular nerves®.
While KTP and Argon lasers have been mentioned for
acoustic neuroma excisions, their usage is not wide-
spread™'. The application of lasers is influenced by sev-
eral factors such as tumor size, the chosen approach to the
lesion, and the surgeon’s expertise. For smaller tumors
(approximately 2-3 cm), stereotactic radiation is benefi-
cial in preventing further mass growth while preserving
facial nerve function and hearing®.

Laser use in endolymphatic hydrops

Laser applications in endolymphatic hydrops™ and
labyrinthectomy for benign paroxysmal positional ver-
tigo (BPPV) have been described, but their adoption

remains limited due to the potential risk of hearing loss
compared to traditional surgery**®. On the other hand,
successful laser use in facial nerve decompression has
been reported™.

LASER TREATMENT IN RHINOPHYMA

In the early stages, treatments often relied on the Argon
laser, allowing selective coagulation of capillaries but pre-
senting challenges in predicting tissue destruction depth®.

CO2 laser treatment offers the capability to both cut
and vaporize skin. Operating at a 10600 nm wavelength,
primarily absorbed by water, it allows for more controlled
penetration depth, reaching up to 0.5 mm beyond the
visibly burned layer. The laser eliminates sebaceous glands,
and expressed sebum serves as a surrogate depth marker
during surgery. Notably, the use of the CO2 laser requires
less thermal energy than electrocautery and electrosur-
gery, ensuring a bloodless surgical field, simple postopera-
tive care, and a low risk of scarring. Surgeons can combine
the CO2 laser with “bulk scalpel removal for precise con-
touring”, and initial scalpel reduction provides tissue for
histopathologic assessment. However, drawbacks include
hypopigmentation, dilated pores, high equipment cost,
and an extended procedure time, with complete re-epi-
thelialization taking approximately three weeks™".

The Er:-YAG (erbium-doped yttrium aluminium gar-
net) laser, operating at the ideal wavelength of “2940
nm for water absorption”, offers a smaller heat damage
zone (less than 50 micrometres) and quicker re-epithe-
lialization in 1 to 2 weeks. However, it provides minimal
hemostasis®.

Other lasers with successful track records include “the
diode laser (808 nm), Nd:YAG laser (1064 nm), and KTP
laser (532 micrometres)”.

LASER FOR SKIN REJUVENATION

Excessive heat transfer to the dermis may lead to un-
wanted outcomes like scarring and lasting hypopigmenta-
tion. To reduce this risk, the laser beam’s contact time with
the skin (pulse duration) should be kept shorter than the
time required for the treated area to cool back to its nor-
mal temperature (tissue thermal relaxation time) %, Ini-
tially, CO2 laser resurfacing involved continuous-wave
CO2 lasers, providing limited control over the duration of
contact between the laser beam and the skin. However, the
introduction of high-energy pulsed CO2 lasers (with a
pulse duration less than 1 ms) and short-pulsed Er:-YAG
lasers (with a pulse duration of 250 to 350 microseconds)
enabled the delivery of sufficient energy for ablation while
ensuring precise control over the duration of light deliv-
ery, thereby reducing the risk of inadvertent damage. Rap-
idly scanning CO2 lasers employ a computerized scanning
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mechanism to restrict the duration of contact between the
laser beam and specific skin sites, offering an alternative to
pulsed devices®.

CHOICE OF LASER

Concerning the selection of lasers, the effectiveness
comparison between traditional and fractional ablative
lasers remains inconclusive. The standard CO2 laser seems
to have a more noticeable impact on remodelling dermal
collagen in comparison to traditional Er:-YAG lasers, lead-
ing to observable skin tightening in cases of lax skin®%,
Nonetheless, the decreased use of the CO2 laser is attrib-
uted to its higher risk of adverse effects, including scarring,
dyspigmentation, and prolonged erythema, as well as a
lengthier recovery period compared to fractional lasers®.

The widely acknowledged effectiveness of cutaneous re-
juvenation through skin resurfacing with traditional abla-
tive lasers is supported by existing literature. Nevertheless,
the available data on efficacy predominantly stem from un-
controlled studies and a restricted number of small ran-
domized comparison trials. Additionally, the evaluation
methods employed to assess treatment responses have been
inconsistent and frequently poorly defined®.

CONCLUSIONS

Carbon dioxide lasers, Er:-YAG lasers, photoangio-
Iytic lasers like KTP and PDL may be used in head and
neck surgical procedures and facial rejuvenation in
appropriate cases.

Financial disclosure: There are no financial disclosures
of the author.

Funding: None.

Ethical approval: There was no need to take Ethical ap-
proval, because this is a review paper.

Informed consent: There was no need to take informed
consent, because this is a review paper

Conflicts of interest: The author Nuray Bayar Muluk
declares that she has no conflicts of interest.

Contribution of authors: Nuray Bayar Muluk: Planning,
designing, literature survey, evaluation of literature search,
writing, submission

Availability of data and materials: All data for this study
is presented in this paper.

Acknowledgments: None

Authors’ information

Nuray Bayar Muluk, MD, Professor, Kirikkale Uni-
versity, Faculty of Medicine, ENT Department,
Kirikkale, Turkey. E-mail: nuray.bayar@yahoo.com.
ORCID: https://orcid.org/0000-0003-3602-9289.

REFERENCES

1. Orgain C, Rothholtz V, Wong BJF. Laser/light applications in otolar-
yngology. In: Nouri K (eds.). Lasers in Dermatology and Medicine.
Springer Nature: Switzerland; 2018, p.81-113. DOI: 10.1007/978-3-
319-76220-3_5. [Internet]. Available from: https://link.springer.
com/chapter/10.1007/978-3-319-76220-3_5#citeas. Accessed March
11, 2024.

2. Absten GT. Physics of light and lasers. Obstet Gynecol Clin North
Am. 1991;18(3):407-27.

3. Yan, Olszewski AE, Hoffman MR, Zhuang P, Ford CN, Dailey SH,
et al. Use of lasers in laryngeal surgery. J Voice. 2010;24(1):102-9.
DOI: 10.1016/j.jvoice.2008.09.006.

4. Polanyi TG. Physics of surgery with lasers. Clin Chest

Med. 1985;6(2):179-202.

Strong MS, Jako GJ. Laser surgery in the larynx. Early clinical expe-

ot

rience with continuous CO2 laser. Ann Otol Rhinol Laryn-
gol. 1972;81(6):791-8. DOI: 10.1177,/000348947208100606.

6. Polanyi TG, Bredemeier HC, Davis TW Jr. A CO2 laser for surgical
research. Med Biol Eng. 1970;8(6):541-8. DOI: 10.1007/BF02478228.

7. Jako GJ. Laser surgery of the vocal cords. An experimental study
with carbon dioxide lasers on dogs. Laryngoscope. 1972;82(12):2204-
16. DOI: 10.1288/00005537-197212000-00009.

8. Kothari P, Dhillon R. Key developments in otolaryngology. Practitio-
ner. 2006;250(1679):57-8, 60, 62 passim.

9. Crockett DM, Reynolds BN. Laryngeal laser surgery. Otolaryngol
Clin North Am. 1990;23(1):49-66.

10. Zeitels SM, Burns JA, Akst LM, Hillman RE, Broadhurst MS, Ander-
son RR. Office-based and microlaryngeal applications of a fiber-

Rhinol
Laryngol. 2006;115(12):891-6. DOI: 10.1177/000348940611501206.

11. Zeitels SM, Burns JA. Office-based laryngeal laser surgery with local
anesthesia. Curr Opin Otolaryngol Head Neck Surg. 2007;15(3):141-
7. DOI: 10.1097/MOO.0b013e3281574582.

12. Zeitels SM, Burns JA. Laser applications in laryngology: past, pres-
ent, and future. Otolaryngol Clin North Am. 2006;39(1):159-72.
DOI: 10.1016/j.0tc.2005.10.001.

13. Ossoff RH, Coleman JA, Courey MS, Duncavage JA, Werkhaven JA,
Reinisch L. Clinical applications of lasers in otolaryngology-head
and neck surgery. Lasers Surg Med. 1994;15(3):217-48. DOI:
10.1002/1sm.1900150302.

14. Ledda GP, Grover N, Pundir V, Masala E, Puxeddu R. Functional
outcomes after CO2 laser treatment of early glottic carcinoma. La-
ryngoscope. 2006;116(6):1007-11. DOI: 10.1097/01.
MLG.0000217557.45491.BD.

15. Steiner W, Ambrosch P, Rodel RMW, Kron M. Impact of anterior

commissure involvement on local control of early glottic carcinoma

based thulium laser. Ann Otol

treated by laser microresection. Laryngoscope. 2004;114(8):1485-
91. DOI: 10.1097/00005537-200408000-00031.

16. Peretti G, Piazza C, Bolzoni A, Mensi MC, Rossini M, Parrinello G,
et al. Analysis of recurrences in 322 Tis, T1, or T2 glottic carcinomas
treated by carbon dioxide laser. Ann Otol Rhinol Laryn-
gol. 2004;113(11):853-8. DOI: 10.1177/000348940411301101.

17. Zeitels SM, Burns JA. Office-based laryngeal laser surgery with the
532-nm pulsed-potassium-titanyl-phosphate laser. Curr Opin Otolar-
yngol Head Neck Surg. 2007;15(6):394-400. DOI: 10.1097/
MOO.0b013e3282f1fbb2.

18. Burns JA, Zeitels SM, Akst LM, Broadhurst MS, Hillman RE, Ander-
son R. 532 nm pulsed potassium-titanyl-phosphate laser treatment of
laryngeal papillomatosis under general anesthesia. Laryngo-
scope. 2007;117(8):1500-4. DOI: 10.1097/MLG.0b013e318064¢869.


https://doi.org/10.1007/978-3-319-76220-3_5
https://doi.org/10.1007/978-3-319-76220-3_5

Nuray Bayar Muluk

Laser use in head and neck surgical procedures

11

19.

20.

22.

23.

24.

25.

26.

27.

28.

29.

31.

32.

34.

36.

37.

Broadhurst MS, Akst LM, Burns JA, Kobler JB, Heaton ]JT, Anderson
RR, et al. Effects of 532 nm pulsed-KTP laser parameters on vessel
ablation in the avian chorioallantoic membrane: implications for
vocal fold mucosa. Laryngoscope. 2007;117(2):220-5. DOI: 10.1097/
mlg.0b013e31802bbclc.

Steiner W, Ambrosch P, Hess CF, Kron M. Organ preservation by
transoral laser microsurgery in piriform sinus carcinoma. Otolaryn-
gol Head Neck Surg. 2001;124(1):58-67. DOI: 10.1067/
mhn.2001.111597.

. Steiner W, Fierek O, Ambrosch P, Hommerich CP, Kron M. Tran-

soral laser microsurgery for squamous cell carcinoma of the base of
the tongue. Arch Otolaryngol Head Neck Surg. 2003;129(1):36-43.
DOI: 10.1001 /archotol.129.1.36.

Brandenburg JH. Laser cordotomy versus radiotherapy: an objective
cost analysis. Ann Otol Rhinol Laryngol. 2001;110(4):312-8. DOI:
10.1177,/000348940111000404.

Steiner W. Experience in endoscopic laser surgery of malignant tu-
mours of the upper aero-digestive tract. Adv Otorhinolaryngol.
1988;39:135-44. DOI: 10.1159/000415662.

Davis RK, Kelly SM, Hayes ]J. Endoscopic CO2 laser excisional biopsy
of early supraglottic cancer. Laryngoscope. 1991;101(6 Pt 1):680-3.
DOI: 10.1288/00005537-199106000-00019.

Davis RK, Shapshay SM, Strong MS, Hyams VJ. Transoral partial su-
praglottic resection CO2
1983;93(4):429-32. DOI: 10.1002/1ary.1983.93.4.429.

Zeitels SM, Vaughan CW, Domanowski GF. Endoscopic management

using the laser. Laryngoscope.

of early supraglottic cancer. Ann Otol
1990;99(12):951-6. DOI: 10.1177/000348949009901204.

Ambrosch P, Kron M, Steiner W. Carbon dioxide laser microsurgery

Rhinol Laryngol.

for early supraglottic carcinoma. Ann Otol Rhinol Laryngol.
1998;107(8):680-8. DOI: 10.1177/000348949810700810.

Hinni ML, Salassa JR, Grant DG, Pearson BW, Hayden RE, Martin A,
et al. Transoral laser microsurgery for advanced laryngeal cancer.
Arch Otolaryngol Head Neck Surg. 2007;133(12):1198-204. DOI:
10.1001/archotol.133.12.1198.

Steiner W, Ambrosch P. Endoscopic laser surgery of the upper
aerodigestive tract. Stuttgart: Thieme; 2000.

. Jovanovic S. Lasers in otology. In: Huttenbrink KB, editor. Lasers in

otorhinolaryngology. New York, NY: Thieme; 2005, p. 21-52.

Chole R, McKenna M. Pathophysiology of otosclerosis. Otol Neu-
rotol. 2001;22(2):249-57. DOI: 10.1097/00129492-200103000-00023.
Perkins R, Curto FS Jr. Laser stapedotomy: a comparative study of
prostheses and seals. Laryngoscope. 1992;102(12 Pt 1):1321-7. DOI:
10.1288/00005537-199212000-00001.

Perkins RC. Laser stapedotomy for otosclerosis. Laryngoscope.
1980;90(2):228-40. DOI: 10.1288/00005537-198002000-00007.
Jovanovic S, Schonfeld U, Scherer H. CO2 laser stapedotomy with
the “one-shot” technique--clinical results. Otolaryngol Head Neck
Surg. 2004;131(5):750-7. DOI: 10.1016/j.0tohns.2004.05.008.

. Arnoldner C, Schwab B, Lenarz T. Clinical results after stapedot-

omy: a comparison between the erbium: yttrium-aluminum-garnet
and the technique. Otol
2006;27(4):458-65. DOI: 10.1097/01.ma0.0000217355.96334.ba.

Buchman CA, Fucci MJ, Roberson JB Jr, De La Cruz A. Comparison
of argon and CO2 laser stapedotomy in primary otosclerosis surgery.
Am J Otolaryngol. 2000;21(4):227-30. DOI: 10.1053/ajot.2000.8380.

Keck T, Burner H, Rettinger G. Prospective clinical study on co-

laser conventional Neurotol.

chlear function after erbium:yttrium-aluminum-garnet laser sta-
pedotomy. Laryngoscope. 2005;115(9):1627-31. DOI: 10.1097/01.
mlg.0000173164.64044.74.

. McGee TM. The argon laser in surgery for chronic ear disease and

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

55.

57.

otosclerosis. Laryngoscope. 1983;93(9):1177-82. DOI:
10.1288/00005537-198309000-00014.

McGee TM. Laser applications in ossicular surgery. Otolaryngol Clin
North Am. 1990;23(1):7-18.

Brodsky L, Cook S, Deutsch E, Brookhouser P, Bower C, Waner M,
et al. Optimizing effectiveness of laser tympanic membrane fenestra-
tion in chronic otitis media with effusion. Clinical and technical
considerations. Int J Pediatr Otorhinolaryngol. 2001;58(1):59-64.
DOI: 10.1016/s0165-5876(00)00467-5.

Deutsch ES, Cook SP, Shaha S, Brodsky L, Reilly JS. Duration of
patency of laser-assisted tympanic membrane fenestration. Arch Oto-
laryngol Head Neck Surg. 2003;129(8):825-8. DOI: 10.1001/ar-
chotol.129.8.825.

Jassir D, Odabasi O, Gomez-Marin O, Buchman CA. Dose-response
relationship of topically applied mitomycin C for the prevention of
laser myringotomy closure.
2003;129(5):471-4. DOI: 10.1016,/S0194-59980301394-9.

Silverstein H, Kuhn J, Choo D, Krespi YP, Rosenberg SI, Rowan PT.
Laser-assisted tympanostomy. Laryngoscope. 1996;106(9 Pt 1):1067-
74. DOI: 10.1097,/00005537-199609000-00005.

Valtonen HJ, Poe DS, Shapshay SM. Experimental CO2 laser myrin-
gotomy. Otolaryngol Head Neck Surg. 2001;125(3):161-5. DOI:
10.1067/mhn.2001.117866.

Yousaf M, Malik SA, Zada B. Laser and incisional myringotomy in

Otolaryngol Head Neck Surg.

otitis media with effusion-a comparative study. ] Ayub Med Coll Ab-
bottabad. 2014;26(4):441-3.

Jumah MD, Jumah M, Pazen D, Sedlmaier B. Laser Eustachian tubo-
plasty: efficiency evaluation in the pressure chamber. Otol Neurotol.
2012;33(3):406-12. DOI: 10.1097/MAO.0b013e318248edcb.

Jumah M], Jumah MD, Sedlmaier B. Restoring middle ear pressure
equalization in divers by laser Eustachian tuboplasty. Undersea Hy-
perb Med. 2013;40(3):299-306.

Poe DS, Grimmer JF, Metson R. Laser eustachian tuboplasty: two-
year results. Laryngoscope. 2007;117(2):231-7. DOI: 10.1097/01.
mlg.0000246227.65877.1f.

Scheich M, Ginzkey C, Harnisch W, Ehrmann D, Shehata-Dieler W,
Hagen R. Use of flexible CO2 laser fiber in microsurgery for ves-
tibular schwannoma via the middle cranial fossa approach. Eur Arch
Otorhinolaryngol. 2012;269(5):1417-23. DOI: 10.1007/s00405-011-
1791-8.

Nissen AJ, Sikand A, Welsh JE, Curto FS. Use of the KTP-532 laser
in acoustic neuroma surgery. Laryngoscope. 1997;107(1):118-21.
DOI: 10.1097,/00005537-199701000-00022.

Glasscock ME 3rd, Jackson CG, Whitaker SR. The argon laser in
acoustic tumor surgery. Laryngoscope. 1981;91(9 Pt 1):1405-16.
Adamczyk M, Antonelli PJ. Selective vestibular ablation by KTP laser
in endolymphatic hydrops. Laryngoscope. 2001;111(6):1057-62.
DOI: 10.1097,/00005537-200106000-00023.

Anthony PF. Laser applications in inner ear surgery. Otolaryngol
Clin North Am. 1996;29(6):1031-48.

. Antonelli P], Lundy LB, Kartush JM, Burgio DL, Graham MD. Me-

chanical versus COZ2 laser occlusion of the posterior semicircular
canal in humans. Am J Otol. 1996;17(3):416-20.

Nomura Y. Argon laser irradiation of the semicircular canal in two
patients with benign paroxysmal positional vertigo. ] Laryngol Otol.
2002;116(9):723-5. DOI: 10.1258,/002221502760238046.

. Kelly J. Qadir RH. Laser decompression of the facial nerve. Otolar-

yngol Clin North Am. 1996;29(6):1049-61.

Dick MK, Patel BC. Rhinophyma. In: StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2024 Jan-. Updated 2023 Aug 8.
Available from: https://www.ncbi.nlm.nih.gov/books/NBK544373/.


https://www.ncbi.nlm.nih.gov/books/NBK544373/

12

Romanian Journal of Rhinology, Volume 15, No. 57, January - March 2025

60.

61.

62.

. Mancini PF. Coblation: a new technology and technique for skin re-

surfacing and other aesthetic surgical procedures. Aesthetic Plast
Surg. 2001;25(5):372-7. DOI: 10.1007/5s002660010148.

. Madan V, Ferguson JE, August PJ. Carbon dioxide laser treatment of

rhinophyma: a review of 124 patients. Br ] Dermatol. 2009;161 (4):814-
8.DOI: 10.1111/j.1365-2133.2009.09317 .x.

Wetzig T, Averbeck M, Simon JC, Kendler M. New rhinophyma sever-
ity index and mid-term results following shave excision of rhino-
phyma. Dermatology. 2013;227(1):31-6. DOI: 10.1159/000351556.
Prohaska J, Hohman MH. Laser complications. In: StatPearls [Inter-
net]. Treasure Island (FL): StatPearls Publishing; 2024 Jan-. Up-
dated 2023 Aug 28. Available from: https://www.ncbi.nlm.nih.gov/
books/NBK532248/.

Gade A, Vasile GF, Hohman MH, Rubenstein R. Intense pulsed light

© 2025 Nuray Bayar Muluk, published by Romanian Rhinologic Society

¢ MG KD

64.

66.

(IPL) therapy. In: StatPearls [Internet]. Treasure Island (FL): Stat-
Pearls Publishing; 2024 Jan-. Updated 2024 Mar 1. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK580525/.

. Goldberg DJ. Ablative laser resurfacing for skin rejuvenation. UpTo-

Date. [Internet]. [updated Jul 23, 2024]. Available from: https://
www.uptodate.com/contents/ablative-laser-resurfacing-for-skin-reju-
venation.

Alster TS, Lupton JR. Erbium:YAG cutaneous laser resurfacing. Der-
matol Clin. 2001;19(3):453-66. DOI: 10.1016,/50733-8635(05) 70286-2.

. Ross EV, McKinlay JR, Anderson RR. Why does carbon dioxide resur-

facing work? A review. Arch Dermatol. 1999;135(4):444-54. DOI:
10.1001/archderm.135.4.444.

Tierney EP, Eisen RF, Hanke CW. Fractionated CO2 laser skin rejuvenation.
Dermatol Ther. 2011;24(1):41-53. DOI: 10.1111/j.1529-8019.2010.01377.x.

This is an open access article published under the terms and conditions of the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 Interna-
tional (CCBY-NCND 4.0) License (https://creativecommons.org/licenses/by-nc-nd/4.0/). CCBY-NCND 4.0 license requires that reusers give credit to the
creator by citing or quoting the original work. It allows reusers to copy, share, read, download, print, redistribute the material in any medium or format, or

to link to the full texts of the articles, for non-commercial purposes only. If others remix, adapt, or build upon the material, they may not distribute the modified material.


https://www.ncbi.nlm.nih.gov/books/NBK532248/
https://www.ncbi.nlm.nih.gov/books/NBK532248/
https://www.ncbi.nlm.nih.gov/books/NBK580525/
https://www.uptodate.com/contents/ablative-laser-resurfacing-for-skin-rejuvenation/contributors
https://www.uptodate.com/contents/ablative-laser-resurfacing-for-skin-rejuvenation
https://www.uptodate.com/contents/ablative-laser-resurfacing-for-skin-rejuvenation
https://www.uptodate.com/contents/ablative-laser-resurfacing-for-skin-rejuvenation
https://www.uptodate.com/contents/ablative-laser-resurfacing-for-skin-rejuvenation/abstract/3
https://www.uptodate.com/contents/ablative-laser-resurfacing-for-skin-rejuvenation/abstract/3
https://www.uptodate.com/contents/ablative-laser-resurfacing-for-skin-rejuvenation/abstract/6
https://www.uptodate.com/contents/ablative-laser-resurfacing-for-skin-rejuvenation/abstract/6
https://www.uptodate.com/contents/ablative-laser-resurfacing-for-skin-rejuvenation/abstract/7
https://www.uptodate.com/contents/ablative-laser-resurfacing-for-skin-rejuvenation/abstract/7



