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Abstract

Background: Surgery is the only salvage treatment for radiotherapy (RT) failures in glottic carcinoma
management, and total laryngectomy is performed in the majority of cases, resulting in a substantial decline
in the quality of life for patients. Transoral CO2 laser microsurgery (TOLMS), as a salvage treatment for RT
failures, demonstrated its efficiency, albeit more inferior compared to treatment results obtained in primary
glottic carcinoma, but has some limitations, predominantly associated with difficult anatomy and
inadequate glottis exposure and also because of mandatory larynx suspension and general anesthesia with
myorelaxation that present risks or contraindications for some categories of patients. Flexible endoscopic
laser surgery (FELS) can overcome some of the limitations of TOLMS, being a minimally invasive therapeutic
option for this category of patients. The study's purpose was to evaluate the long-term (five-year)
effectiveness of FELS in treating recurrent/persistent glottic carcinoma after RT failure.

Methods: FELS was performed in nine patients with recurrent (four) and persistent (five) early-stage (T1a:
two; T1b: one; T2: six) glottic carcinoma after RT failure (males: eight; females: one), aged 47-66 (mean:
55.4%7.8). FELS under local anesthesia with spontaneous ventilation was performed in five patients (55.6%),
and the rest of the patients were operated on under general anesthesia with superimposed high-frequency
jet ventilation (SHFJV). Tumor ablation by neodymium-doped yttrium aluminum garnet (Nd:YAG) laser was
performed in all the cases, and adjuvant RT (20-22 Gy) was performed in two cases of persistent T2 tumors.

Results: Five-year overall survival and ultimate disease control, including salvage treatment, were obtained
in six patients (66.7%), cure with larynx preservation was obtained in five patients (55.6%), disease-free
survival was obtained in five cases (55.6%), and ultimate local control with FELS alone was obtained in five
cases (55.6%). All three patients with the T1 stage of disease were alive, free of disease, with the preserved
larynx due to FELS alone.

Conclusion: FELS can be considered an efficient method of treating recurrent and persistent T1-T2 glottic
carcinoma after RT failure, offering a minimally invasive surgical alternative for cure with larynx
preservation, especially for patients with risks/contraindications to general anesthesia and transoral
microsurgery.

Categories: Oncology, Otolaryngology
Keywords: endoscopic laser surgery, flexible endoscopy, nd:yag laser, radiotherapy failure, recurrent glottic
carcinoma

Introduction

Larynx carcinoma represents about 30-50% of all head and neck malignancies, with 75% of the tumors being
located in the glottic portion of the larynx [1-3]. At present, external beam radiotherapy (RT) is still largely
used in many institutions as the first-line treatment for early glottic carcinoma, demonstrating good
oncological results. The tumor recurrence rate after RT varies between 5% and 20% for T1 lesions and
between 25% and 50% for T2 lesions [4,5]. The impossibility of repeating RT for a recurrent tumor is a major
disadvantage of this treatment method. Consequently, surgery is the only salvage treatment for RT failures,
and total laryngectomy is performed in the majority (75%) of cases [6], resulting in a substantial decline in
the quality of life of the patients.

Transoral CO2 laser microsurgery (TOLMS), being applied in recent decades as a salvage treatment for RT
failures in early glottic carcinoma, has demonstrated its efficiency, albeit more inferior compared to
treatment results obtained in primary glottic carcinoma [7], but has some limitations, predominantly
associated with difficult anatomy and inadequate exposure of the glottis and also because of mandatory
larynx suspension and general anesthesia with myorelaxation that present risks or contraindications for
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some categories of patients (e.g., ischemic cardiovascular disease, dental mobility or prosthetic work in the
anterior maxillary region) [7-13].

Flexible endoscopic laser surgery (FELS) can overcome some of the abovementioned limitations of TOLMS,
being a minimally invasive therapeutic option for this category of patients. The objective of this study was to
assess the long-term (five-year) effectiveness of FELS in treating glottic carcinoma after RT failure.

Materials And Methods

The retrospective study was conducted at Timofei Mosneaga Republican Clinical Hospital in Chisinau,
Republic of Moldova, after obtaining approval from the Institutional Ethics Committee of Nicolae
Testemitanu State University of Medicine and Pharmacy (approval number: 6). FELS was performed in nine
patients with recurrent/persistent glottic carcinoma after RT failure. All surgical interventions were
performed by a single surgeon. Written informed consent was obtained from the patients. Consecutive
patients with recurrent/persistent T1-T2 NO MO glottic carcinoma after RT failure who could be followed up
for five years after the endoscopic intervention were included in the study.

FELS was performed using a therapeutic bronchoscope (2.6-3 mm working channel) and flexible guide-based
neodymium-doped yttrium aluminum garnet (Nd:YAG) laser (model: LTN-102 (Russia); wavelength: 1064
nm) (Figure 1).

FIGURE 1: Flexible Nd:YAG laser guide

Nd:YAG: neodymium-doped yttrium aluminum garnet

When the intervention was performed with spontaneous ventilation under local anesthesia and moderate
intravenous sedation, patients were treated in a sitting position. A flexible bronchoscope was introduced
into the larynx transnasally after local anesthesia of the nasal and pharyngeal mucosa with 10% lidocaine
spray. Topical anesthesia of the larynx mucosa was performed with lidocaine 2% instilled through a catheter
introduced in the working channel of the bronchoscope during phonation, and a flexible laser guide was
delivered to the lesion through the working channel of the bronchoscope (Figure 2).
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FIGURE 2: Transnasal approach to the glottic lesion

The figure was created using Adobe Photoshop without Al assistance (San Jose, California, United States).

When the intervention was performed under general anesthesia with superimposed high-frequency jet
ventilation (SHFJV), a flexible bronchoscope, together with a flexible laser guide, was introduced through
the rigid suspensive jet laryngoscope ("Carl Reiner", Austria) (Figure 53).
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FIGURE 3: Flexible bronchoscope, together with a flexible laser guide, is
introduced through the rigid suspensive jet laryngoscope

Photoablation of tumors was performed in continuous near non-contact mode with power settings of 20-
40W (Figure 4). Awake procedures with spontaneous ventilation were chosen in cases of contraindications or
major risk for general anesthesia with myorelaxation and/or transoral microsurgery and the patient's desire
to undergo an awake endoscopic surgery.

FIGURE 4: Recurrent carcinoma of the right vocal fold

(a) Before the treatment. (b) Immediately after Nd:YAG laser ablation. (c) One year after endoscopic surgery.

Nd:YAG: neodymium-doped yttrium aluminum garnet

The following criteria were analyzed for the evaluation of the long-term (five-year) oncologic efficacy of
FELS: ultimate disease control (UDC) (free of primary tumor, regional, and distant metastases), overall
survival rate (OS) (alive five years post-surgery), disease-free survival (DFS) (alive five years post-surgery
without local or regional recurrence), ultimate disease control with FELS alone (UDC FELS) (free of primary
and metastatic tumor after FELS only), cure with larynx preservation (CLP) (free of disease with preserved
larynx), death of disease (DD) (death from primary or metastatic tumor), and local recurrence (LRc): LRc
included recurrent primary tumors (revealed over six months after the treatment) and persistent primary
tumors (revealed within six months after the treatment).

Results

Nine patients with recurrent/persistent T1-T2 glottic carcinoma after RT failure were included in the study:
eight males and one female aged 47-66 years (mean: 55.4*7.8 years). The histological structure of the tumors
was represented by squamous cell carcinoma in all the cases. According to the tumor extent, two patients
had T1a stage, one patient had T1b stage, and six patients had T2 stage of the disease (due to supraglottic
and/or subglottic extension of the tumor). The anterior commissure involvement was registered in six cases
(66.7%).

In seven cases, only FELS was performed, and in two patients (T2 persistent carcinoma), postoperative RT in
a dosage of 20-22 Gy was also offered. The reasons for applying adjuvant RT for those two cases of persistent
tumors were completing the preoperative dosage of RT (40 and 46 Gy, respectively) and consolidation of the
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Results
UDC/OS
DFS

UDC FELS
CLP

DD

LRc

therapeutic effect of FELS.

In eight observations, treatment was realized in one session, and for one patient, in two sessions. Awake
interventions with spontaneous ventilation were performed in five patients (55.6%), and general anesthesia
with SHFJV was used in four cases.

No complications during or after endoscopic interventions were registered. Five-year overall survival and
ultimate disease control, including salvage treatment, were obtained in six patients (66.7%). Disease-free
survival was achieved in five cases (55.6%). Primary tumor recurrence was registered in three cases (33.3%).
Successful salvage treatment (total laryngectomy) for tumor recurrence was registered in one patient. Death
of primary tumor progression was registered in two cases (22.2%) after 48 and 53 months from endoscopic
intervention. In one case, after seven months from FELS, the patient died of a brain tumor that was
considered metastatic, though there was no firm certainty about the association between laryngeal and brain
tumors. Cure with larynx preservation was obtained in five cases (55.6%). Ultimate disease control with FELS
alone was achieved in five patients (55.6%). All three patients with T1 disease were alive, cured of the
disease with preserved larynx due to FELS alone (Table 7).

Overall (n=9)
6/9 (66.7%)
5/9 (55.6%)
5/9 (55.6%)
5/9 (55.6%)
3/9 (33.3%)

3/9 (33.3%)

T1a (n=2)
2/2 (100%)
2/2 (100%)
2/2 (100%)
2/2 (100%)
0/2 (0%)

012 (0%)

T1b (n=1)
11 (100%)
11 (100%)
11 (100%)
11 (100%)
0/1 (0%)

0/1 (0%)

T2 (n=6)
3/6 (50%)
2/6 (33.3%)
2/6 (33.3%)
2/6 (33.3%)
3/6 (50%)

3/6 (50%)

TABLE 1: Five-year results of FELS for recurrent/persistent glottic carcinoma after RT failure
related to tumor stage

n: number of patients; UDC: ultimate disease control; OS: overall survival rate; DFS: disease-free survival; UDC FELS: ultimate disease control with FELS
alone; CLP: cure with larynx preservation; DD: death of disease; LRc: local recurrence; FELS: flexible endoscopic laser surgery; RT: radiotherapy

Discussion

RT is still the preferred method of treating early glottic carcinoma in many institutions. The tumor
recurrence rate after RT varies between 5% and 20% for T1 lesions and between 25% and 50% for T2 lesions
[4,5]. The disadvantages of RT include radioresistance of some tumors, reduced efficiency in bulky lesions,
verrucous carcinoma, anterior commissure affection, and the impossibility of reusing RT for a recurrent
tumor [7,14,15].

Therefore, surgery is the only treatment for RT failures. Though open partial laryngectomy (OPL) can be
used for treating RT failures, the method has disadvantages that include major surgical trauma caused by the
cutting of normal anatomical structures (muscles, nerves, cartilage, vessels), resulting in pain and
postoperative edema, temporary tracheostomy (5-18 days), temporary nasogastric tube placement because
of deglutition impairment and aspiration episodes, long hospitalization period (22-35 days), and high rate
(up to 51%) of postoperative complications [12,16-18]. The incision of thyroid cartilage that was previously
irradiated favors the apparition of severe postoperative complications, such as chondritis, chondronecrosis,
and fistula [19]. Consequently, in case of RT failure, total laryngectomy is performed in the majority (75%)
of cases [6], resulting in a substantial decline in the quality of life of the patients. TOLMS with CO2 laser is
considered the gold standard in the surgical management of early glottic carcinoma that replaced OPL as a
primary treatment modality, having such advantages as minor surgical trauma, preserving the integrity of
cartilaginous skeleton of the larynx and avoiding tracheostomy, short treatment duration, the possibility to
be repeated, and preserving of all salvage treatment options in case of tumor recurrence [7,9,10,18,20].

TOLMS is not always applicable because of some limitations that are predominantly associated with difficult
anatomy and inadequate tumor exposure and also because of mandatory larynx suspension and general
anesthesia with myorelaxation that present risks or contraindications for some categories of patients (e.g.,
ischemic cardiovascular disease, dental mobility, or prosthetic work in the anterior maxillary region) [7-13].

In contrast to primary glottic carcinoma, the experience of using TOLMS for treating recurrent glottic
carcinoma after RT failure is still limited. Inferior results of TOLMS in treating recurrent glottic carcinoma
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compared to primary carcinoma, a higher treatment complication rate, and frequent necessity of repeated
procedures for disease control have been reported [7,21]. Blakeslee et al., analyzing a series of 15 patients,
reported local control of 40% in treating recurrent T1 glottic carcinoma after RT failure [22]. Ramakrishnan
et al., in a review and meta-analysis publication based on 11 studies, mentioned 56.9% local control after the
first intervention [23]. Weiss et al., in a retrospective study, reported a five-year local control of 57.5% after
performing TOLMS in 93 patients with recurrent early glottic carcinoma [24]. Roedel et al., analyzing the
oncological outcomes of TOLMS for recurrent early glottic carcinoma after primary RT, reported a 42% cure
rate after the first intervention [19]. Russo et al., in a recent review and meta-analysis publication, analyzing
the results of salvage TOLMS after primary RT for 235 patients, reported a summarized five-year local
control of 39.1% [25].

The limitations of TOLMS can be overcome by FELS. In the available English literature, we have not found
any studies about using FELS for treating recurrent glottic carcinoma after primary RT failure. To our
knowledge, this is the first series of patients treated by FELS and followed up for five years. The laser
ablation technique's disadvantage is the impossibility of assessing the margins of the resected specimen.
However, close follow-up and the "wait-and-see" strategy for the early detection of possible tumor
recurrence can partially compensate for this. We recommend postoperative follow-up flexible laryngoscopy
exams once a month during the first year after surgery, once in two months during the second year, once in
three months during the third year, once in six months during the fourth and fifth years, and once a year
after five years. There is no substantial evidence behind adjuvant reirradiation after salvage surgery. The
rationale for such a decision in two of our cases was the following: the mentioned two patients did not
receive a complete dosage of RT before salvage endoscopic treatment, so a persistent tumor was detected
after the first half of the RT course. Thus, completing the RT program (up to 60-70 Gy) after substantial
surgical cytoreduction was considered rational for increasing the chances of local control. The limitations of
the study, which include its retrospective nature, the small number of observations, and the absence of a
control group, do not permit categorical affirmations. Nevertheless, obtaining disease-free survival, cure
with larynx preservation, and ultimate disease control by FELS alone at 55.6% allows us to state that the
oncological efficiency of FELS is comparable to that of TOLMS and the method deserves to be applied as a
salvage treatment after RT failure, offering patients a chance to preserve their larynx.

Conclusions

From the oncological perspective, FELS can be considered an efficient method for treating
recurrent/persistent T1-T2 glottic carcinoma. The method deserves to be used as a minimally invasive
surgical alternative for disease control with larynx preservation, primarily for patients with
risks/contraindications to general anesthesia with myorelaxation and TOLMS. Prospective studies involving
a larger number of patients are needed to validate the proposed approach and provide categorical
statements.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Petru Gurau

Acquisition, analysis, or interpretation of data: Petru Gurau, Oleg Arnaut, Eusebiu Sencu, Dumitru
Sofroni

Drafting of the manuscript: Petru Gurau

Critical review of the manuscript for important intellectual content: Petru Gurau, Oleg Arnaut,
Eusebiu Sencu, Dumitru Sofroni

Supervision: Dumitru Sofroni

Disclosures

Human subjects: Informed consent for treatment and open access publication was obtained or waived by all
participants in this study. Institutional Ethics Committee of Nicolae Testemitanu State University of
Medicine and Pharmacy issued approval 6. Animal subjects: All authors have confirmed that this study did
not involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform
disclosure form, all authors declare the following: Payment/services info: All authors have declared that no
financial support was received from any organization for the submitted work. Financial relationships: All
authors have declared that they have no financial relationships at present or within the previous three years
with any organizations that might have an interest in the submitted work. Other relationships: All authors
have declared that there are no other relationships or activities that could appear to have influenced the

2026 Gurau et al. Cureus 18(3): €106051. DOI 10.7759/cureus.106051 60of 7


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Part of SPRINGER NATURE

submitted work.

Acknowledgements

Adobe Photoshop (San Jose, California, United States) was used for image creation in this article.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Alkan U, Nachalon Y, Shkedy Y, Yaniv D, Shvero J, Popovtzer A: T1 squamous cell carcinoma of the glottis
with anterior commissure involvement: radiotherapy versus transoral laser microsurgery. Head Neck. 2017,
39:1101-5. 10.1002/hed.24723

Gioacchini FM, Tulli M, Kaleci S, Bondi S, Bussi M, Re M: Therapeutic modalities and oncologic outcomes in
the treatment of T1b glottic squamous cell carcinoma: a systematic review. Eur Arch Otorhinolaryngol.
2017, 274:4091-102. 10.1007/s00405-017-4736-7

Parker NP, Weidenbecher MS, Friedman AD, Walker BA, Lott DG: KTP laser treatment of early glottic
cancer: a multi-institutional retrospective study. Ann Otol Rhinol Laryngol. 2021, 130:47-55.
10.1177/0003489420938100

Jung EK, Jin SM, Kim JG, et al.: Comparison of long-term treatment outcomes of T2NOMO laryngeal
squamous cell carcinoma using different treatment methods. Oncol Lett. 2020, 20:921-30.
10.3892/01.2020.11628

Piazza C, Paderno A, Sjogren EV, et al.: Salvage carbon dioxide transoral laser microsurgery for laryngeal
cancer after (chemo)radiotherapy: a European Laryngological Society consensus statement. Eur Arch
Otorhinolaryngol. 2021, 278:4373-81. 10.1007/s00405-021-06957-5

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

Remijn EE, Marres HA, van den Hoogen FJ: Endoscopic laser treatment in pre-malignant and malignant
vocal fold epithelial lesions. ] Laryngol Otol. 2002, 116:1019-24. 10.1258/002221502761698766

Quer M, Ledn X, Orus C, Venegas P, Lopez M, Burgués J: Endoscopic laser surgery in the treatment of
radiation failure of early laryngeal carcinoma. Head Neck. 2000, 22:520-3. 10.1002/1097-
0347(200008)22:5<520::aid-hed13>3.0.co;2-k

Guimaraes AV, Dedivitis RA, Matos LL, Aires FT, Cernea CR: Comparison between transoral laser surgery
and radiotherapy in the treatment of early glottic cancer: a systematic review and meta-analysis. Sci Rep.
2018, 8:11900. 10.1038/s41598-018-30218-x

Sjogren EV: Transoral laser microsurgery in early glottic lesions . Curr Otorhinolaryngol Rep. 2017, 5:56-68.
10.1007/s40136-017-0148-2

Thomas JV, Olsen KD, Neel HB 3rd, DeSanto LW, Suman VJ: Recurrences after endoscopic management of
early (T1) glottic carcinoma. Laryngoscope. 1994, 104:1099-104. 10.1288/00005537-199409000-00009
Pradhan SA, Pai PS, Neeli SI, D'Cruz AK: Transoral laser surgery for early glottic cancers. Arch Otolaryngol
Head Neck Surg. 2003, 129:623-5. 10.1001/archotol.129.6.623

Hartl DM, Brasnu DF: Contemporary surgical management of early glottic cancer . Otolaryngol Clin North
Am. 2015, 48:611-25. 10.1016/j.0tc.2015.04.007

Rice DH, Wetmore SJ, Singer M: Recurrent squamous cell carcinoma of the true vocal cord . Head Neck.
1991, 13:549-52. 10.1002/hed.2880130613

Amornmarn R, Prempree T, Viravathana T, Donavanik V, Wizenberg MJ: A therapeutic approach to early
vocal cord carcinoma. Acta Radiol Oncol. 1985, 24:321-5. 10.3109/02841868509136059

Rubinstein M, Armstrong WB: Transoral laser microsurgery for laryngeal cancer: a primer and review of
laser dosimetry. Lasers Med Sci. 2011, 26:113-24. 10.1007/s10103-010-0834-5

Motta G, Esposito E, Motta S, Tartaro G, Testa D: CO2 laser surgery in the treatment of glottic cancer . Head
Neck. 2005, 27:566-73; discussion 573-4. 10.1002/hed.20135

Bertino G, Degiorgi G, Tinelli C, Cacciola S, Occhini A, Benazzo M: CO2 laser cordectomy for T1-T2 glottic
cancer: oncological and functional long-term results. Eur Arch Otorhinolaryngol. 2015, 272:2389-95.
10.1007/s00405-015-3629-2

Roedel RM, Matthias C, Wolff HA, Schindler P, Aydin T, Christiansen H: Transoral laser microsurgery for
recurrence after primary radiotherapy of early glottic cancer. Auris Nasus Larynx. 2010, 37:474-81.
10.1016/j.an1.2009.11.004

Strieth S, Ernst BP, Both I, Hirth D, Pfisterer LN, Kiinzel ], Eder K: Randomized controlled single-blinded
clinical trial of functional voice outcome after vascular targeting KTP laser microsurgery of early laryngeal
cancer. Head Neck. 2019, 41:899-907. 10.1002/hed.25474

Sandulache VC, Kupferman ME: Transoral laser surgery for laryngeal cancer. Rambam Maimonides Med J.
2014, 5:e0012. 10.5041/RMM].10146

Blakeslee D, Vaughan CW, Shapshay SM, Simpson GT, Strong MS: Excisional biopsy in the selective
management of T1 glottic cancer: a three-year follow-up study. Laryngoscope. 1984, 94:488-94.
10.1288/00005537-198404000-00012

Ramakrishnan Y, Drinnan M, Kwong FN, Grant DG, Mehanna H, Jones T, Paleri V: Oncologic outcomes of
transoral laser microsurgery for radiorecurrent laryngeal carcinoma: a systematic review and meta-analysis
of English-language literature. Head Neck. 2014, 36:280-5. 10.1002/hed.23291

Weiss BG, Bertlich M, Canis M, Thler F: Transoral laser microsurgery or total laryngectomy for recurrent
squamous cell carcinoma of the larynx: retrospective analysis of 199 cases. Head Neck. 2017, 39:1166-76.
10.1002/hed.24737

Russo E, Costantino A, Veneroni MV, et al.: Transoral laser microsurgery in recurrent laryngeal cancer: a
systematic review and meta-analysis. Laryngoscope. 2023, 133:1425-33. 10.1002/lary.30332

2026 Gurau et al. Cureus 18(3): €106051. DOI 10.7759/cureus.106051

7of7


https://dx.doi.org/10.1002/hed.24723
https://dx.doi.org/10.1002/hed.24723
https://dx.doi.org/10.1007/s00405-017-4736-z
https://dx.doi.org/10.1007/s00405-017-4736-z
https://dx.doi.org/10.1177/0003489420938100
https://dx.doi.org/10.1177/0003489420938100
https://dx.doi.org/10.3892/ol.2020.11628
https://dx.doi.org/10.3892/ol.2020.11628
https://dx.doi.org/10.1007/s00405-021-06957-5
https://dx.doi.org/10.1007/s00405-021-06957-5
https://dx.doi.org/10.1177/000348940111000404
https://dx.doi.org/10.1177/000348940111000404
https://dx.doi.org/10.1258/002221502761698766
https://dx.doi.org/10.1258/002221502761698766
https://dx.doi.org/10.1002/1097-0347(200008)22:5<520::aid-hed13>3.0.co;2-k
https://dx.doi.org/10.1002/1097-0347(200008)22:5<520::aid-hed13>3.0.co;2-k
https://dx.doi.org/10.1038/s41598-018-30218-x
https://dx.doi.org/10.1038/s41598-018-30218-x
https://dx.doi.org/10.1007/s40136-017-0148-2
https://dx.doi.org/10.1007/s40136-017-0148-2
https://dx.doi.org/10.1288/00005537-199409000-00009
https://dx.doi.org/10.1288/00005537-199409000-00009
https://dx.doi.org/10.1001/archotol.129.6.623
https://dx.doi.org/10.1001/archotol.129.6.623
https://dx.doi.org/10.1016/j.otc.2015.04.007
https://dx.doi.org/10.1016/j.otc.2015.04.007
https://dx.doi.org/10.1002/hed.2880130613
https://dx.doi.org/10.1002/hed.2880130613
https://dx.doi.org/10.3109/02841868509136059
https://dx.doi.org/10.3109/02841868509136059
https://dx.doi.org/10.1007/s10103-010-0834-5
https://dx.doi.org/10.1007/s10103-010-0834-5
https://dx.doi.org/10.1002/hed.20135
https://dx.doi.org/10.1002/hed.20135
https://dx.doi.org/10.1007/s00405-015-3629-2
https://dx.doi.org/10.1007/s00405-015-3629-2
https://dx.doi.org/10.1016/j.anl.2009.11.004
https://dx.doi.org/10.1016/j.anl.2009.11.004
https://dx.doi.org/10.1002/hed.25474
https://dx.doi.org/10.1002/hed.25474
https://dx.doi.org/10.5041/RMMJ.10146
https://dx.doi.org/10.5041/RMMJ.10146
https://dx.doi.org/10.1288/00005537-198404000-00012
https://dx.doi.org/10.1288/00005537-198404000-00012
https://dx.doi.org/10.1002/hed.23291
https://dx.doi.org/10.1002/hed.23291
https://dx.doi.org/10.1002/hed.24737
https://dx.doi.org/10.1002/hed.24737
https://dx.doi.org/10.1002/lary.30332
https://dx.doi.org/10.1002/lary.30332

	Flexible Endoscopic Laser Surgery for Glottic Carcinoma After Radiotherapy Failure: A First Experience
	Abstract
	Introduction
	Materials And Methods
	FIGURE 1: Flexible Nd:YAG laser guide
	FIGURE 2: Transnasal approach to the glottic lesion
	FIGURE 3: Flexible bronchoscope, together with a flexible laser guide, is introduced through the rigid suspensive jet laryngoscope
	FIGURE 4: Recurrent carcinoma of the right vocal fold

	Results
	TABLE 1: Five-year results of FELS for recurrent/persistent glottic carcinoma after RT failure related to tumor stage

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


