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Abstract

Objectives: Glottic tumors with infiltration of the anterior/posterior commissure, and

lesions with subglottic, cricoid, or cricoarytenoid joint infiltration have been highly

controversial in the past, from the perspective of oncological safety. Although

conservation laryngeal resection options exist, most are limited by the extent of

resection proscribed by the technique and the postoperative functional results.

Oncologically speaking, extended vertical hemilaryngectomy is often the optimal

solution. However, limited reconstruction methods often compel total laryngectomy.

Methods: Eight patients with vocal fold malignancy, which infiltrated the anterior

and sometimes the posterior commissure and with subglottic extension and resultant

uni/bilateral vocal fold motion impairment, were treated by single stage extended

vertical partial laryngectomy with rotational crico-thyrotracheopexy as a functional

reconstruction of the laryngeal framework. Patients were evaluated with objective

and subjective function tests.

Results: Histologic examination demonstrated tumor-free margins in every case.

Definitive decannulation was successful in all cases within 2 weeks. All patients had a

stable and adequate airway during follow-up and reported socially acceptable voice.

Oral feeding was possible in seven patients.

Conclusion: Rotational crico-thyrotracheopexy, as a single stage reconstruction tech-

nique, is based on well-vascularized, readily available, appropriately shaped local tis-

sues, without significant donor site morbidity or need for long-term stenting to

reconstruct large laryngeal defects after extended vertical hemilaryngectomy for

advanced unilateral glottic tumors and is applicable even with supra/subglottic inva-

sion or infiltration of the contralateral vocal fold. An adequate airway can be achieved

with socially acceptable voice and safe swallowing without compromising oncologic

reliability.

Level of Evidence: 4 (retrospective case series review).
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1 | INTRODUCTION

Surgical treatment strategies for laryngeal malignancies follow

well-defined, internationally accepted guidelines.1,2 Oncological safety

is paramount regarding these surgical interventions, but there has

always been a constant effort to push the boundaries of function-

preserving solutions as even small impairment of laryngeal functions

can have significant impact on patients' quality of life and safety.3,4

Still, if the tumor size or certain anatomical boundaries exceed the

capabilities of standard resection techniques, the limits to reconstruct

by previously described methods compels total laryngectomy in many

cases.5 By partially sacrificing laryngeal function, certain techniques

(Leroux-Robert, Hautant, Gluck-Soerensen, and Pearson, etc.) are suit-

able for successfully treating advanced laryngeal tumors in selected

cases; these trade laryngeal function for oncological efficacy.6

Certain T2 and T3 glottic tumors with infiltration of the anterior/

posterior commissure, subglottic extension, cricoid invasion, and/or

cricoarytenoid joint infiltration are considered controversial indica-

tions for conservation surgery from the perspective of oncological

safety and limits to reconstruction.7–9 Due to the complex anatomical

and structural features of these subregions, obtaining an adequate

surgical margin can be challenging.10,11 Moreover, the loss of signifi-

cant parts of the cricoid and thyroid cartilages can lead to structural

instability of the laryngeal framework: both static and dynamic laryn-

geal components can be impaired including the voice, respiration, and

sphincter function. Each must be sustained within a small range of tol-

erance to sustain a delicate balance between the “tripod” of roles the
larynx provides.

Muscle, neck skin, local or free graft mucosa, and thyroid gland flaps

are described as useful for reconstructive techniques after partial

laryngectomy.12–14 Unfortunately, with extended resections, these soft

tissue grafts are structurally unsuitable for maintaining an adequate

airway let alone voice and swallowing. For larger resection defects, we

propose that the trachea, as a readily available, vascular, and mucosa-

covered local graft seems to be an obvious option. Dealare et al.

pioneered this field and introduced the technique of free tracheal auto-

transplantation in 1998 to repair extended laryngeal defects.15 Since his

reports, few novel surgical concepts have been published.16–20 Nonvas-

cularized donor tracheas and synthetic trachea were not found reliable,

thus the pursuit of the ideal graft and reconstructive surgical technique

has continued.21

In a former study, we demonstrated that even after total cricoi-

dectomy, a stable airway, socially acceptable voice, and good swallow-

ing function can be restored with rotational thyrotracheopexy.9

Adapting this earlier method to this specific need, we report a novel,

single-stage reconstruction technique that is useful after extended

partial vertical hemilaryngectomy for cases of advanced laryngeal

malignancies that obviates the need for total laryngectomy.

2 | MATERIALS AND METHODS

2.1 | Patients

In eight patients (six males and two females) with an average age of

58 years (range: 48–75), extended vertical partial laryngectomy was

performed for a vocal fold malignancy, which infiltrated the anterior

commissure and the subglottis in all the patients; these patients all

had resultant unilateral or bilateral vocal fold motion impairment

preop. In cases #1, #3, and #5, the tumor reached the posterior com-

missure as well. Extension onto the contralateral side was present in

cases #1, #2, and #7. In patients #3, #6, #7, and #8, the tumor spread

into the supraglottic region; the most widely infiltrating was case #4,

with involvement of the first two tracheal rings. The extent of the

lesions was preoperatively evaluated in all cases by computed tomog-

raphy (CT) or magnetic resonance imaging (MRI). Additional patient

data are reported in Table 1.

In patients #1 and #2, a European Union Type III laser cordect-

omy had previously been performed, in another institution before our

open partial laryngectomy.22 Due to severe dyspnea, the airway was

secured by tracheotomy and laser debulking in patients #3 and #4.

Histopathology was positive for squamous cell carcinoma in patients

#2, #3, #5, #6, #7, and #8. In the first case, histopathology found

poorly differentiated leiomyosarcoma; whereas in case #4 it con-

firmed Hürthle cell thyroid tumor (which developed 8 years after total

thyroidectomy and radioiodine therapy).

2.2 | Surgical technique

The operation started with a direct endoscopic examination of the

airway for the appropriate evaluation of the tumor extension. Micro-

laryngoscopy (MLS) was performed under total intravenous anesthe-

sia and supraglottic jet ventilation except in patient #3 who had an

existing tracheostomy. After endotracheal intubation, a horizontal

incision was made at the level of the cricoid cartilage. Ipsilateral modi-

fied radical neck dissection of levels I–IV, and VI were performed in all

patients. A paratracheal neck dissection was performed bilaterally in

every case preserving the recurrent laryngeal nerve on the non-

affected side. The trachea was also prepared by the dissection for

later mobilization. The laryngotracheal complex was explored via the

mobilization of the prelaryngeal muscles and the dissection of the

thyroid gland.

According to the MLS findings, the tumor was removed by extended

vertical partial laryngectomy as follows. First, the strap muscles with the

thyrohyoid membrane were incised along the upper rim of the thyroid

cartilage, and the superior horns of the thyroid cartilage were detached

on each side for the laryngeal release (Figures 1A and 2A). Thereafter, an

ROVÓ ET AL. 1329

 23788038, 2023, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/lio2.1155 by U

niversity O
f Szeged, W

iley O
nline L

ibrary on [23/11/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



anterior laryngofissure was performed with a monopolar needle-knife or

circular saw. The resection line was placed with 5–6 mm contralateral

extension regarding the thyroid and cricoid cartilage (Figures 1A and 2A).

Being attentive of the extension of the lesion, a horizontal and a vertical

incision was made on the ipsilateral thyroid ala, sparing the upper and

posterior edge of it, if possible (Figures 1B and 2A). The larynx was then

opened and split at the anterior incision line of the contralateral side

(Figures 1C and 2A). This exploration provided excellent visualization of

the laryngeal lumen and the tumor, as well. The pyriform sinus was sub-

sequently peeled away from the posterior aspect. This step is important

to avoid a pharyngocutaneous fistula. The resection specimen included

the true and false vocal fold, the entirety of the paraglottic space,

the arytenoid cartilage, the thyroid ala (as mentioned above), and the

cricoid cartilage on the side of the lesion (Figures 1D and 2A–C). If

the tumor infiltrated the cricoarytenoid joint or the posterior com-

missure, the posterior medial incision was placed in the midline of

the interarytenoid space. The integrity of the aryepiglottic fold was

preserved as much as possible. The next steps of the surgery pro-

ceeded only after a negative intraoperative report of the frozen sec-

tions taken from the critical margins. The ipsilateral part of the

pharyngeal constrictor muscle was preserved in all cases. At the end

of the resection, the cricotracheal membrane was completely dis-

sected (except case #4) and the orotracheal tube was replaced

directly into the trachea (Figures 1D and 2A,B). A nasogastric feeding

tube was also introduced.

2.3 | Resection variations in specific cases

In patients #1, #2, and #7, the anterior resection was even more

extended (+5 mm) beyond the midline to the contralateral side of the

cricoid arch and thyroid cartilage, respectively (Figures 1C and 2C).

Meanwhile, the localization of the tumor required complete removal

of the right thyroid ala and the petiole of the epiglottis in cases #6

and #7. Recurrence of the thyroid tumor and the first and second tra-

cheal rings were also removed in patient #4.

2.4 | Laryngotracheal anastomosis

The earlier partially dissected trachea was further bluntly mobilized

from the superior mediastinum, keeping strictly in the plane of the tra-

cheal wall (Figure 3A). After assessing the length of the required graft,

the trachea was carefully separated from the esophagus on the side

of the laryngeal reconstruction, till the fourth–fifth tracheal cartilage

could reach the inferior edge of the thyroid/hyoid remnant without

tension. The membranous part of the trachea was incised on the

opposite side of the lesion along the entire length of the laryngotra-

cheal separation (Figures 2B and 3B). At this point, the distal trachea

was moved upward and rotated 90� for the anastomosis, clockwise

for the right-sided resection (viewing from above) and counterclock-

wise for the left-sided resection, toward the laryngeal defect

(Figures 3B,C and 4A,B).T
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Then, the rotated tracheal cartilages were sutured posteriorly to

the remaining cricoid plate with three to four interrupted, absorbable

sutures (2-0 PDS Ethicon, Somerville, NJ), (Figures 3C,E and 4B). The

membranous wall of the trachea was meticulously fitted to the rela-

tively loose interarytenoid and supraglottic mucosa with inter-

rupted sutures (Vicryl 2.0, Ethicon) (Figure 3E). The horizontal and

vertical cut edges of the rotated trachea were then anastomosed to

the anterior and inferior edges of the preserved contralateral thy-

roid ala although great attention was paid to maintaining the com-

plete integrity of the C-shaped rings (Figures 3D,F and 4A–C).

Before the closing of the anterior wall, a tracheostomy was per-

formed (at the previously lateral side of the rotated trachea) and a

Montgomery T-tube was placed into the airway cavity within the

reconstruction (Figure 3E). Finally—adapted to the extension of

the resection—the superior edge of the mobilized trachea was

sutured (2-0 PDS, interrupted sutures) to the inferior and medial

edges of the thyroid remnants (or the hyoid bone and remnant of

the epiglottis in case #6) (Figures 3E,F and 4A). Before closing the

surgical site, heavy traction sutures were placed into the prelaryn-

geal muscles protecting against dehiscence of the laryngotracheal

anastomosis due to wound tension or hyperextension during the

early postoperative period.

Parenteral antibiotic (commonly amoxicillin/clavulanic acid or

depending on the bacteriologic aspirate) was administered in all cases

at least for 7 days.

2.5 | Evaluation of functional results

As the adverse effects of oncological therapy can be progressive,

the assessment of the functional results was performed at the end

of each patient's follow-up period. The evaluation of the voice

quality was performed according to our previously published protocol,

which was based on the guidelines described by the Committee on

Phoniatrics of the European Laryngological Society.23,24 Maximum

phonation time, fundamental frequency, harmonics-to-noise ratio,

Jitter %, and Shimmer % were analyzed using Praat 6.1.03 software

(www.praat.org). The patients' voice-related quality of life was

assessed by the Hungarian version of the voice handicap index

(VHI).25 Peak inspiratory flow was measured for the objective assess-

ment of the respiratory function.26 From the subjective point of view,

the functional outcome of the surgery in terms of voice, breathing,

F IGURE 1 Right-sided extended vertical hemilaryngectomy
(intraoperative pictures, patient #2). LT, left thyroid ala; RT, right
thyroid ala; C, cricoid cartilage; T, trachea; iLT, the inner surface of
the remnant of left thyroid ala; iRT, the inner surface of the

remnant of right thyroid ala; L, laryngeal lumen; V, remnant of the
left vocal fold; 1: line of the suprathyroid incision; 2: incision of
the thyroid and cricoid cartilage on the contralateral side of the
tumor; 3: incision of the thyroid and cricoid cartilage on the
ipsilateral side of the tumor; *endotracheal tube; white dashed line
represents the midline of the larynx. (A) After the suprathyroid
mobilization of the larynx, the LT and the cricoid cartilage is
incised on the contralateral side of the tumor. (B) During the
resection, only the posterior edge of the RT could be preserved.
The larynx is rotated to the left. (C) The exploration of the
laryngeal lumen. (D) The final stage of the resection after right-
sided extended vertical partial laryngectomy.

F IGURE 2 3D model of the laryngotracheal complex after right-
sided extended vertical hemilaryngectomy. H, hyoid bone; th,
thyrohyoid membrane; SH, superior horn of the thyroid cartilage; LT,
left thyroid ala; RT, right thyroid ala; C, cricoid cartilage; T, trachea; E,
epiglottis; mT, membranous wall of the trachea; V, left vocal fold; A,
left arytenoid cartilage; 1: incision of the thyrohyoid membrane and
the superior horns of the thyroid cartilage. (A) The right hemilarynx is
resected with a significant contralateral extension on the thyroid and

cricoid cartilage (anterior view). (B) The membranous part of the
trachea is partially resected/incised depending on the size of the
laryngeal defect (posterolateral view). (C) The true and false vocal
fold, the paraglottic space and the cricoid cartilage is also resected on
the right side (inferior view).
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swallowing, and overall satisfaction was evaluated by a quality of life

questionnaire.27 Paying special attention to the swallowing problems,

the patients also completed the M.D. Anderson Dysphagia Inventory

questionnaire (MDADI).28

3 | RESULTS

There were no major peri- and postoperative complications. The

events of the postoperative period are summarized in Table 2.

The Montgomery T-tube was removed in the operating theater under

general anesthesia on the 6th–13th postoperative day. In 5/8 cases,

definitive decannulation was feasible simultaneously. No later than

4 days after stent removal, definitive decannulation was successfully

performed in the remaining cases. Per oral feeding could be started

progressively 7–20 days after the surgery. The tracheostomy closed

spontaneously in all patients.

Permanent histology verified tumor-free margins in every case. Due

to the advanced stage of the tumors, all but patient #4 underwent post-

operative irradiation therapy based on the Hungarian oncology protocol.

In case #4, no further oncological treatment was necessary. In cases #4

and #8, microscopic laryngeal surgeries were performed in the 11th and

14th postoperative week due to increasing dyspnea caused by a syne-

chia of the anterior commissure; this was vaporized by CO2 laser

(Figure 5B,C). No further airway intervention was required in the other

patients. Patient #1 developed pulmonary metastatic leiomyosarcoma by

the fourth month after the laryngeal surgery. He underwent multimodal-

ity oncologic therapy, but no local or loco-regional metastasis was found

during a 51-month follow-up period. Patient #4 died in acute myocardial

ischemia in the seventh postoperative month. The autopsy confirmed no

recurrent malignancy. During the follow-up time of 50, 47, 48, 22,

15, and 11 months, patients #2, #3, #5, #6, #7, and #8 were free from

local and distant recurrences and were able to return to premorbid activi-

ties of daily living. All patients reported socially acceptable voice. Oral

feeding without any dietary restriction was ensured in seven patients. In

case of patient #7, percutaneous endoscopic gastrostomy was inserted

due to inability to ingest solid foods (Table 3).

F IGURE 3 The steps of rotational crico-thyrotracheopexy
(intraoperative pictures, [A–D]: patient #2; [E, F]: patient#6). LT, left thyroid
ala; RT, right thyroid ala; T, trachea; iLT, the inner surface of the remnant of
LT; th, thyrohyoidmembrane;M,Montgomery T-tube; *endotracheal tube;
4: anterior cricotracheal anastomosis 5: incision/resection of the
membranouswall of the trachea; 6: posterior cricotracheal anastomosis;
thewhite dashed line represents the antero-posterior axis; dottedwhite
line: line of the superior anastomosis in case of complete resection of the
LT. (A) The trachea ismobilized and elevated. (B) Themobilized trachea is
rotated and themembranous part of it is partially resected/incised
depending on the size of the laryngeal defect. The dashedwhite line
represents the antero-posterior axis. (C) First the posterior (6), then the
anterior cricotracheal (4) anastomosis is sutured. (D) The inferior edges of
the right and left thyroid remnants are sutured to the superior edge of the
thyroid trunk, then the divided thyroid cartilage is reunited in themidline.
(E) In patient #6, the LTwas completely resected. The posterior
cricotracheal anastomosis is sutured and aMontgomery T-tube is inserted
for bettermucosal healing. (F) After the anterior cricotracheal anastomosis,
the superior edge of the trachea is directly sutured to the remnant of the
RT, the thyrohyoidmembrane and the hyoid bone.

F IGURE 4 3Dmodel of the reconstruction by rotational crico-
thyrotracheopexy after right-sided extended vertical
hemilaryngectomy. H, hyoid bone; th, thyrohyoidmembrane; SH,
superior horn of the thyroid cartilage; LT, left thyroid ala; RT, right
thyroid ala; C, cricoid cartilage; T, trachea; E, epiglottis; mT, membranous
wall of the trachea; V, left vocal fold. (A) The interposed tracheal graft
maintains the cartilaginous framework of the larynx (anterior view).
(B) The elevated and rotated tracheal flap stabilizes the supraglottic soft
tissues as well (posterolateral view). (C) The C-shaped tracheal cartilages
create a sufficiently wide glottic gap (superior view).
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4 | DISCUSSION

Surgical treatment of advanced laryngeal cancer with predominantly

glottic-subglottic extension, glottic tumors with impaired vocal fold

mobility, and malignancies infiltrating the anterior commissure and/or

the cricoid cartilage have long been a matter of extensive debate. The

deficient anatomical barriers (lack of a sufficient perichondrial barrier at

the anterior commissure, the cricothyroid gap, and the extensive lym-

phatic supply of the subglottis) may facilitate local tumor invasion, thus

mandating strictly radical surgery.29 From an oncological point of view,

(extended) vertical hemilaryngectomy would be a preferable solution.30,31

However, tumor volume and degree of extension with the consequent

laryngeal structural defects can make total laryngectomy inevitable.

Salvage or narrow field completion total laryngectomy may also be indi-

cated sequentially due to a compromised airway and/or dysphagia, aspi-

ration, or incurable fistula in the event of a failed transoral/open partial

laryngectomy.5 Reconstruction procedures need to solve three important

challenges: to definitively close the extended laryngeal/laryngotracheal

defects; to maintain the structure and support of the laryngeal skeleton;

to enable the mucosal lining of the interior of the larynx that suppresses

the formation of cicatricial scar tissue.21 An adequate airway should be

provided in the glotto-subglottic space, meanwhile, supraglottic soft tis-

sues must be stabilized by replacing the cricoid (and arytenoid) cartilage.

Furthermore, the larynx must provide a safe sphincteric function. To

enable this, at least the following three laryngeal components must be

preserved or restored: the posterior glottic area to prevent aspiration; a

reasonable anteroposterior diameter of the laryngeal airway and one

normally mobile arytenoid cartilage.32 Accordingly, the resection should

respect the posterior midline to maintain the inferior support of the

arytenoid cartilage on the healthy side of the larynx.

The tissue used for reconstruction must meet numerous

requirements. The graft should be rigid enough to withstand the

decreased static pressure of the fast-flowing air or any potential

external pressure. Simultaneously, it must be easy to shape and

suture, readily available and epithelialized.33 The originally flexible,

arched C-cartilages, forced and fixated into a rigid frame of the

remaining laryngeal framework, covered with respiratory mucosa

make the trachea an ideal candidate for the reconstruction of

extensive laryngeal defects. The mature cartilage is an avascular,

bradytroph tissue with slow metabolic activity.34 Even despite radi-

ation, the cartilage retains its semirigid structure making the long-

term results more predictable.35 However, due to the vulnerable

airway mucosa, proper vascularization of the graft is critical. The

use of isolated segments of the trachea presents problems of revas-

cularization because the small tracheal vessels are not adequate for

microvascular anastomoses nor is it possible to induce neovascular-

ization.36,37 During rotational crico-thyrotracheopexy the segmen-

tal tracheoesophageal arteries must be sacrificed on the anterior

side (after rotation) down to the proximal three to four tracheal

rings. Thus, the appropriate blood supply of the graft relies on the

small branches of the tracheal arteries which supply trachealis

muscle and membranous trachea as well as the transverse

TABLE 2 Postoperative care after rotational crico-thyrotracheopexy.

Patient/age/sex

#1/57

years/m

#2/52

years/m

#3/48

years/m

#4/75

years/f

#5/63

years/m

#6/59

years/m

#7/61

years/m

#8/49

years/f

Removing of the

Montgomery T-tube

(postoperative day)

8 7 7 6 7 12 12 13

Decannulation

(postoperative day)

8 7 8 6 11 13 12 13

Oral feeding

(postoperative day)

9 9 9 7 12 14 20 15

Length of hospitalization

(day)

17 12 13 13 16 23 21 16

Additional intervention

(postoperative week)

– – – Laser MLS (11) – – PEG (8) Laser MLS (14)

Abbreviations: f, female; m, male; MLS, microlaryngeal surgery; PEG, percutaneous endoscopic gastrostomy.

F IGURE 5 Postoperative endoscopic
pictures (sixth postoperative month).
(A) The interposed tracheal graft on the
left side provides an appropriate airway
(patient #6). (B) A mild subglottic synechia
(*) was observed beneath the former
anterior commissure (patient #4). (C) The
active movements of the preserved left
vocal fold ensure a good phonatory
closure (patient #4).
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intercartilaginous feeder vessels.38 Morbidity and mortality in laryn-

gotracheal surgery clearly relate to anastomotic tension or devascu-

larization, furthermore, anastomotic complications arise

proportionally with the length of the mobilized tracheal seg-

ment.39,40 Because the trachea can be elevated only about 2 cm

without releasing maneuvers, several releasing techniques (blunt dis-

section of the anterior and posterior tracheal wall, infrahyoid and/or

suprahyoid release, inferior pulmonary ligament lysis, pericardial

dissection, and mediastinoscopy based tracheal and bilateral main-

stem bronchial release) have been described to gain tracheal and

laryngeal mobility, and decrease tension at the suture line to

reduce complications.41 A combination of suprathyroid laryngeal

release, blunt dissection of the trachea from the superior mediasti-

num and the heavy traction sutures of the prelaryngeal muscles

proved to be sufficient in our cases. We did not encounter any

anastomosis dehiscence our series. However, the reconstructed

laryngotracheal lumen is immediately rigid enough to maintain its

structure and support the supraglottic soft tissues, short-term

stenting is highly recommended for better mucosal healing and due

to the potential supraglottic edema. A Montgomery T-tube was

preferred because it allows normal airway humidification, and the

stomal area is typically less damaged than with tracheostomy.42

Laryngeal release maneuvers hinder the physiological movement

of the larynx during swallowing. Additionally, extended tracheal graft-

ing serves a similar effect by pulling downwards the larynx, thereby

limiting its elevation during swallowing. Potential recurrent laryngeal

nerve injury (on the healthy side) may cause aspiration as well. To

minimize the impairment of swallowing function, the hyoid bone

should be involved by the resection to the smallest extent possible.

Meanwhile, the removed section of the trachea should be kept suffi-

ciently short so as not to compromise oncological safety. In our

patients, the nasogastric feeding tube was removed within 20 days.

The MDADI scores of dysphagia showed only minimal negative

impact on swallowing-related quality of life in seven patients. After

the procedure, the epiglottis, the aryepiglottic folds, and the poste-

rior glottic area remained intact on the contralateral side of the sur-

gery. These structures not only serve as mechanical barriers but also

give place to the mechanoreceptors which are essential for safe,

aspiration-free swallowing.43 The mostly intact contralateral vocal

fold may partially compensate for the inadequate glottic closure via

the experience-dependent plasticity of the central nervous system

controlling swallowing and voicing.44 However, the significant exten-

sion of simultaneous supraglottic and contralateral resection may

limit the rehabilitation of swallowing function, as seen in the case of

patient #7.

The objective aerodynamic and acoustic parameters

obviously differed from the normal values; however this voice

impairment was not reflected entirely in the values of the VHI. Post-

operative voice can be later improved with augmentation of the tra-

cheal mucosa on the glottic level or with modified imbrication

laryngoplasty.45

The contraindications of extended vertical hemilaryngectomy

must be closely followed such as: incurable neck metastasis, inabilityT
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to reconstruct the esophageal inlet, low pulmonary reserve, poor gen-

eral health, poor mental status, etc. Furthermore, hypomobility of the

cervical spine (with kyphoscoliosis), and prior tracheal or mediastinal

surgery also reduces the chances of success.

5 | LIMITATIONS

The drawbacks of this study include its small sample size, and single-

center nature. Nonetheless, further studies are warranted to explore the

potential benefits and limitations of this novel surgical technique, such as

comparing our results with patients who underwent primary chemoradia-

tion for treatment. Fiberoptic endoscopic evaluation of swallowing could

provide further information about the functional results as well.

6 | CONCLUSION

The presented single-stage reconstruction technique—the rotational

crico-thyrotracheopexy—uses well-vascularized, readily available,

appropriately shaped local tissues, without donor site morbidity or need

for long-term stenting to reconstruct large laryngeal defects in selected

cases after extended vertical hemilaryngectomy for advanced unilateral

glottic tumors even with arytenoid involvement, supra/subglottic inva-

sion or infiltration of the contralateral vocal fold. With this addition to

the surgical armamentarium, an adequate airway can be achieved with

socially acceptable voice and safe swallowing without compromising

oncologic reliability in cases of advanced laryngeal tumors.
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