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1. INTRODUCTION

Bilateral vocal cord immobility (BVCI) is a term ed to describe vocal cords that are
restricted secondary to neuropathy, muscular d&gerdor mechanical fixation (MF). The
moderate to severe dyspnea generally requires calirgntervention. Their solution is
considered to be one of the most difficult fieldslaryngology. In the past decades several
open and endoscopic surgical techniques were intextifor the treatment. It is a ‘hot topic’,
according to the PubMed database 1975 publicatiengs been listed under only the label,
the “bilateral vocal cord/fold paralysis™ untilaw.

Our work group has been working on the treatmenippier airway stenosis for more than
20 years. We published various surgical solutiamsstenosis of different etiology: uni- and
bilateral vocal cord paralysis and mechanical ergtenoid joint’s fixation causing posterior
glottis stenosis. The ‘key factor’ of our surgicaincept is a glottis enlarging technique, the
endoscopic arytenoid abduction lateropexy (EAALheTmobile or mobilized arytenoid
cartilage is tilted and fixed into its physiolodigamost abducted position, which cause large
‘glottis opening’, vocal cord lateralization. In & cord paralysis the procedure produce
immediately wide airway, in case of glottic stesothe bilateral temporary lateralization
prevents restenosis.

In previous cadaver studies EAAL was compared toeotpopular glottis enlarging
techniques. It proved its efficacy: provided thegést glottic space, the postoperative glottis
configuration was beneficial to preserve the pasiemoice quality. In the past years more
than 400 patients were treated successfully witEAour clinical results were accepted for
publication in prestigious journals as well. Weradluced a complex clinical results’
evaluation panel for these surgeries (spirometrigonmtric tests, Quality of Life
Questionnaire).

However, to perform a perfect arytenoid abductlmiteal lateralization suture position is
necessary. Nevertheless, in vivo the correct aeatf this fixating loop location is
practically impossible by existing needle carrievides or through externally inserted
needles. Therefore, a new endoscopic thread gusteument (ETGI) was designed. The
configuration of male, female and pediatric larym@e so different, that no single device is

suitable for all. Modern, high resolution imagirgchniques (MRI and CT) provide really



good opportunity for measuring the most importaatameters of laryngeal configuration in
living subjects relatively easily. These images Idobelp to optimize ETGI device with
different size and shape for males, females and #&s young children, because the
difficulties arisen from the wide variety of laryeg configurations require different
endolaryngeal part of the device. These parts amnenrwitable, this study makes possible to

design different sizes of blades and stems whicdveslap these laryngeal individualities.

1.1.ENDOSCOPIC ARYTENOID ABDUCTION LATEROPEXY (EAAL)

Endoscopically inserted suture which directly lalizes the arytenoid cartilage to the
normal physiological abducted position may provm®y-term dependable results.

In our earlier cadaver studies, performed on onedred fresh cadaver larynges, we
proved that EAAL provided the most beneficial gkottonfiguration compared to other suture
lateralizing techniques. In vivo larger glottic gaand larger posterior commissure angle
might lead to better breathing; smaller anteriomoussure angle and tensed vocal cords
might preserve better the patients’ voice. Nevées® in vivo the correct creation of this
more posterior fixating loop location is practigaiinpossible through an externally inserted
needle or by the origindlichtenberger'sdevice because the thyroid cartilage is more dense
that area. For this reason a new thread guideumsint is purposely designed for safe,
accurate, and fast suture loop creation for theosewpic arytenoid abduction lateropexy
(EAAL). The efficacy of this device, the postopératclinical results mainly depends on the
maneuverability in the larynx and the ideal sutposition for tilting the arytenoid joint into
abducted position. The anatomy of male, female @mnldiren larynx is so different that no
single instrument would suit for them. The laryrigeize, shape, thickness and density of
cartilages differ very much.

Analysis of the high resolution cervical CT scamsviiles good possibility for non-
invasive measurement of the laryngeal structurase8 on this study different size blades for
male’s, female’s and children’s larynx were destjne

The principle of the endolaryngeal thread guiddrimeent (ETGI) is the utilization of a
built-in, movable curved blade with a hole at ifs dllowing a suture thread to be guided in

and out between the exterior surface of the nedktlam internal laryngeal cavity. The stem of



the instrument is a rigid steel pipe, curved adial, blade-holding end, created to fit into
midsized, closed laryngoscopes. The second comp@aanod, largely cased within the steel
pipe stem. At the uncased proximal end of the soal freely rotating finger clip. At the distal
end of the rod is the curved blade, appropriategighed to fit the curvature of its stem
casing. The connection between the blade and thesrfixed but flexible, ensuring forceful
blade movement on exit and re-entry of the cuntechsend. The pull and push of the finger
clip (with the thumb) causes the in-and-out bladevement from the stem end. At rest, the
blade is inside the curved stem end. The third amapt of the instrument is the ergonomic
handle, which also serves as a shaft to hold thguiment in a straight position. The steel
stem of the instrument is fixed to the handle vétitclamping screw after turning it to the
desired direction. The structural rigidity of th& & ensures easy penetration through the
thyroid cartilage. The device has the approvahefliungarian Health Care Institute.

Disinfection of the mucosa the ETGI is led through laryngoscope to the glottic level.
The mobile (or mobilized) arytenoid cartilage isetl backward and upward with the end of
the instrument. The built-in, curved blade is tipeished through under the vocal process out
to the surface of the neck. A non-absorbable sutuesad (Prolene 1.@Ethicon Somerville,
NJ) is laced through the hole at the tip of thelblay an assistant surgeon. The doubled-over
thread is pulled back with the blade, into the hgygal cavity

After a repeated tilting of the arytenoid cartilagiee blade is pushed out with the thread
above the vocal process to the outer surface ohdlock&. The assistant surgeon then cuts the
double folded thread to remove it from the blage Tihe blade is then pulled back into the
laryngeal cavity, and the ETGI can be removed.

A small skin incision (approximately 5 mm) is thereated to withdraw the ends of the
thread by a Jansen hook to the surface of theddtgoid muscle. The corresponding ends are
knotted above it. This simple procedure enablestitmscopic creation of two fixating loops
in one step at suitable laryngeal locations, priogdnaximal physiological abduction of the

arytenoid cartilage within 5 minutes.



1.2. A NEW SOLUTION FOR NEONATAL BILATERAL VOCAL CORD
PARALYSIS-ENDOSCOPIC ARYTENOID ABDUCTION LATEROPEXY

In early childhood the possible treatment options BVCP are much more limited
compared to the ones in adulthood. Tracheostortheigonventional treatment strategy with
its well-known challenging care problems, as welpaychological and physical side effects .
The small anatomical structures, surgery associptatioperative edema and the relatively
long and difficult surgical procedures practicalyclude the application of both external
approaches and endoscopic resection glottis entapgiocedures. We performed successfully
EAAL with the help of pediatric ETGI.

2. AIMSOF THE THESIS

Endolaryngeal Thread Guide Instrument (ETGI) hasesgtandard size parts suitable for
all larynges (handle, rod, clamping screw and fingg). However, only stem pipe with the
blade has to be introduced into the larynx. Theegfmtralaryngeal parts, shape and length
should be appropriate for allowing precise maneuverthe larynx, in order to make ideal
lateralization suture position over the arytenoatiyo Since we did not found detailed size
measurements in the literature, development of EW@rphometric study of larynx and neck
configuration was performed. The aim of our studiswo determinate human endolaryngeal
distances and neck configuration in order to dgveidraluminal part of ETGI. We also
applied our new instrument in infants with bilataracal cord paralysis. Quality of Life Test
(QLT) also applied to verify postoperative results.

3. MATERIALSAND METHODS

3.1. MORPHOMETRIC ANALYSIS OF HUMAN LARYNGES - RADIO-
ANATOMICAL MEASUREMENTS.

To evaluate human glottis and neck configuratiom, €an of adult and children group

were analyzed. All of the CT scans had been regaddave normal radiological findings.



In our retrospective study cervical CT scans ofceatan patients who presented for other
head and neck complaints to our institute wereyaeal Male and female candidates were
randomly selected. Two groups were created basdtieoage of the candidates adults and
children

Bone and soft tissue filter settings were usedaloutate the measurements. The glottic
opening was measured using the measuring tool gedvon the (Picture Archiving and
Communication System -PACS). To evaluate the cardiion of the larynx, glottis space
and surrounding anatomical structures and layees (ieck configuration), the following
parameters were determined and calculated symralggric both sidevP-TC - The distance
from the mucosa of the vocal process to internadina of thyroid cartilage (mm)IC -
Thickness of thyroid cartilage is the distance leevexternal and internal lamina of thyroid
cartilage (mm)JC-S — The distance from external lamina of thyroidtitage to the surface
of skin (mm).VP-S — Summation of the distance of the vocal proceske skin.

Parameters, determinates glottis spABe The anterior to posterior length in the midline
(mm).TM - Transverse length at the mid-point of the ARygtarimm).TP - transverse length
at the level of the vocal process of the arytewmaidilage (mm).

To supplement our data, degree of compressibifith® soft tissues of the neck- i.e. tissue
layer above thyroid cartilage was also measuredduits. A group of patient, underwent
neck surgery was selected based on criteria of @asnrements (n=20, 52+17 year). Soft
tissue thickness was measured first without conspras with calibrated needle in three
different point at the level of vocal folds, botles of the neck. Compression was carried out
evenly on the side of the neck and the measuremastrepeated. Average compressibility-
i.e. difference between thicknesses in mm, befoceadter compression- was calculated.

To evaluate characteristic of the tissue, denditthe thyroid cartilage was measured at
three points: anterior midline- i.e. central, amteone-third i.e. anterior and posteriorly at the
level of vocal process i.e. posterior in Hounsfietuts.

Based on morphometric analysis, inralaryngeal pdrESTGl i.e. stem pipe and blade were

designed.



3.2. NEW SOLUTION FOR NEONATAL BILATERAL VOCAL CORD PARALYSIS

In the second part of the study, we wanted to ptheeadvantages of the ETGI, designed
for newborns based on previously detailed morphom&T measurements. Four newborns
with congenital bilateral vocal cord paralysis (BR)Gvere chosen as patients.

4. RESULTS

41. MORPHOMETRIC ANALYSIS OF HUMAN LARYNGES - RADIO-
ANATOMICAL MEASUREMENTS

A total of 107 CT examination, 97 adult and 10 yguchildren were perform. No
significant difference can be proved in the valbesveen left and right side within the male
and female group. Comparing the same sides anandies in the two genders, the variables
do show significant difference. The VP-TC distanmcéhe male group is significantly longer
in both sides than the female group (p=0.001) Tkeskin parameter showed the largest
difference between the genders, females have gignify thicker soft tissue component as
compared to the male group. (p=0.001). To detertmibkade trajectory, summation of three
above parameters were calculated: (VP-TC)+TC+(Ti@)sk/P-skin. There is no significant
difference between male and female group in VP-g&loes. Distribution was normal, with a
level of significance p>0.200.

Compression basically shortens TC-skin distancerefbre VP-skin distance also getting
smaller.

Statistically significant differences were foundire three measured glottis length between
male and female group. Based on our data, female bmnificant smaller glottic space
compare to male.

In the male group, the density was the higheshéemidline and decreased posteriorly.
The density pattern was different in the femaleugracentral area density was significantly
lower compare to male group, and the density ofgrms lamina was equivocal. There was
no intergroup significant difference between leftlaight side within the groups.

Since there is no expected difference in sex spebibdy and organ size in children,

especially in infants, male and female candidateated one group. Thickness of anatomical
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layers was calculated similar way as in adult group-skin thickness showed normal

distribution in the group (p>0.20).

4.2.DESIGN OF THE INTRALARYNGEAL UNITS OF ENDOLARYNGEAL
THREAD GUIDE INSTRUMENT

To determine necessary length of the ETGI bladessk nconfiguration should be
considered. In adult group, based on VP-skin dcgtane. thickness which should be
penetrated, we applied a 41 mm blade. This lengltutated to long enough in more than
50% of the cases. A bigger, 55 mm blade also pegpahich is capable for lateralization
procedure more than 90% of the cases. Longer kdamewas not necessary, since soft
tissue compression can reduce blade trajectorycaiRedate VP-skin distance with soft
tissue compression, 90% of the cases can be saftled1 and 99% with 55 mm blade.

Based on CT measurements, the TM length is theécalrivalue of the atraumatic
introduction of the device; therefore the biseckength (i.e. the width of the territory
occupied by the blade in the glottis area) showoldexceed the TM. Bisector length of 55mm
blade (h=13mm) and 41 mm blade 5/ mm) are suitable in all of the cases.

Density of thyroid cartilage determinates the gjthnof the blade. Therefore massive,
bigger blade is necessary for male patients, stacglage density was significantly higher
those group. However, sharp edged blade is baitepdnetration, but the risk of possible
tissue and vessel trauma is higher. Therefore \pkespblade with blunt edge.

In children, small glottic size and the thin safistie layer over the larynx requires a
shorter and less curved endolaryngeal portion @fstem-pipe as opposed to the curve of the
adult sized device. Especially in newborn, smatittgt area significantly reduces possible
size and shape of the blade. We applied a 21mnmatuey length bade, suitable in 100% of
the cases. Bisector length of 21mm blade, createdhildren is h=2.1 mm.

4.3. NEW SOLUTION FOR NEONATAL BILATERAL VOCAL CORD PARALYSIS
ENDOSCOPIC ARYTENOID ABDUCTION LATEROPEXY
Compared to the preoperative values, the QOL saorpsoved significantly in all cases.

Based on the parent’s observations, the voice efpditients was normal in 3 cases and
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slightly impaired in 1 case. In the first three ipats, the crying sounds were powerful.
Gurgling and cooing were similar to their siblingsccording to the parents. Speech
development was appropriate in the fourth casechviwas the only case followed long
enough (55 months) to be able to evaluate it adetyudartial regeneration of the vocal cord
movements was observed in 2 of the 4 cases: lalateinfant #2 and unilateral in #3, at 6

and 3 weeks of age respectively. Lateralizationrgstwere not removed in any of the cases.

5. DISCUSSION

Endoscopic arytenoid abduction lateropexy (EAALS biready been shown to be safe and
effective for the treatment of vocal cord immolyiliof various etiologies. To create an
instrument, capable to perform the interventiomimimal invasive way, neck and laryngeal
conformation should be studied first. We wanteddésign intralaryngeal units of ETGI-
prepared for manipulation in glottis space and pratien of the tissue layers- suitable for
different glottic size and neck configuration. Régsnce of the most compact layer i.e. density
of the thyroid cartilage have also been taken aotasideration. In the first part of the thesis, a
retrospective morphometric study of the human hamgas detailed. Based on these findings,
design of inralaryngeal ETGI units was demonstrat€dnsidering the conformation
differences between genders, adults and infammse ttiifferent blades have been created.

Minimal invasive treatment of BVCP is an importaptestion especially in childhood.
EAAL is a good solution even in infants to avoiddneotomy and consequent, long term
structural and functional damage of the larynx. the second part of the thesis, we
demonstrated the advantages of our minimal invassthod with ETGI, designed for

children.

5.1.Morphometric analysis of human laryngeal images for optimization of suture

later alization instruments

We analyzed a large series of cervical CT scan56oimales and 41 females and 10
children (total of 107) which examined the anatoofythe larynx. We found a gender
difference between the layers of the neck: VP-T&lagice, which represents the mucosa and

vocal fold thickness was significantly bigger in lmawWhile neck soft tissue thickness i.e.
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distance between thyroid cartilage and the surfd€askin) was bigger in females. This
difference might be due to the fact that male larigiin a more anterior position generally
compared to the female larynx position or fat dsition is different in the neck according to
gender.

No gender difference was presented in average sexd®on of neck soft tissues (VP-skin),
moreover, it showed normal distribution. Based di3kin distance, which is identical with
blade trajectory, two different adult ETGI bladedéhs have been designed. With the 41 mm
curvature length blade, 50%; with the 55 mm cumatangth, 90% of the cases could have
been solved. We have also proved that applicatidonger blades is not necessary; with soft
tissue compression of the neck, cross-section earduced adequately, and even with the 41
mm blade 90% of the cases could be treated. Morebweted space in the level of the vocal
cord also requires shorter blade length.

Endolaryngeal space measurements showed, thatdegtwdtis is significantly smaller in
sagittal as well as in transversal diameter thafermaes. To avoid spatial incompatibility,
blades were designed to have a round caliber. Mereagound shape also provide ideal
penetration angle for soft tissue and cartilagé, gimes enough rigidity to resist bending. To
determine the curvature, middle and posterior rarse diameters i.e. TM and TP were
calculated. Since the instrument and also theftihe blade meets the surface of the mucosa
with 45°, we designed bisector length (proportiondh the width occupied by the blade in
the glottis area) shorter, then transverse glttigth.

Determination of cartilage density was also neggssa create ETGI blades resistant
enough. Moreover, density distribution also infloes the site of blade penetration. We found
a gender difference between thyroid cartilage dieissat all measured level. However, the
cartilage thickness increases posteriorly; demagasurement showed that the posterior third
Is less compact. This might be due to the struatfitee cartilage; there is a compact surface
lamina, conjugaing in the middle and anterior tiidentical with the sample site of anterior
density measurement), while posteriorly a spongiotsrmediate substance can be found
(posterior sample site). However, cartilage is riemanteriorly, our density measurements
have confirmed, that posterior part of the cartlag more sufficient for penetration.
Moreover, calcification usually affects the antempart of the lamina, therefore here density,

and consequent resistance increases with timeneAbéginning, lateralization of vocal cord
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was performed anteriorly, since intralaryngeal sioift previous instruments were not capable
to penetrate the thick posterior part of the cagel We recommend blade penetration at the
posterior part of the lamina based on the densigasurements; moreover, this position
secures the maximal abduction of the vocal cordcé&the density of cartilage is higher in
males, we also recommend the application of 55 radebin these cases, to utilize higher
instrument resistance provided by the size of tadén

The small glottic area of newborns made the ushebriginal endolaryngeal thread guide
instrument (ETGI) difficult, so it had to be moeidi First step was the miniaturization of the
instrument to make it easier to maneuver in thenatd glottis. The small glottis size and the
thin soft tissue layer over the larynx requiredarter and less curved endolaryngeal portion
of the pipe-stem as opposed to the curve of thét ated device. For children, a 21mm
curvature length blade has been designed, capalgerform EAAL in 100% of the cases.

Since superficial soft tissue (i.e. tissue abowrdid cartilage) in children, especially in
infants is thin, soft tissue compression is notiropt to reduce cross-section. Therefore,
application of a 21 mm blade was necessary. Sesteql has been the conversion to the
neonatalMiller laryngoscope (size QVelch Allyninc., NY, USA) which provides a good
view for the lateralization of the left arytenoidrtilage (in three cases). In the last patient, a
MacintoshBaby LaryngoscopeWelch Allyninc., NY, USA) has been used to expose the
larynx.

However, sharp edged blade is better for penetratout the risk of possible tissue and
vessel trauma is higher. Therefore we applied debVeith blunt edge. In order not to weaken
the tip of the blade the eyelet was placed proxtmahe tip.

Since there are a number of factors, which havédotaken into consideration when
performing the EAAL procedure, a cervical neck GTai helpful investigation in the pre-
planning stage. Since imaging is usually perfornmedrder to find the cause of vocal cord
immobility, patients do not receive any extra réidia
The results of the scan will help to clarify thegtee of ossification of the TC at the vocal

process level, the distance of the blade trajeaad/the thickness of the neck.
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5.2.New Solution for Neonatal Bilateral Vocal Cord Paralysis - Endoscopic Arytenoid

Abduction L ater opexy

Due to the many etiologies of bilateral vocal copdlsy (BVCP), the potential
comorbidities, the related anatomical abnormaliteesd the complex requirements of the
treatment, many authors recommend a “watch and paity” in neonates. However, the
associated airway limitations significantly limitet normal physical activity and development
of the child, even in milder cases. In cases oesewyspnea, tracheotomy is still the most
frequently performed surgical intervention despie many well-known risks, including
severe complications such as airway stenosis atideatal decannulation which can be life
threatening. The need to minimize surgery in thenage and the many risks of neonatal
anesthesia (small reserve capacity, high oxygewinagents, risk of hypothermia and
hyperthermia, undiagnosed heart problems, limigediac output, etc.) make surgical options
even more limited in this age group. The optimabsal intervention would be both quick
and reversible as well as provide an immediate watecpirway, acceptable voice quality, and
good swallowing function. A simple suture lateratinn technique of the vocal cord from an
external approach was introduced gwadzka-Gtosn children aged 1 year and older, but
this technique did not become popultriglia et al. applied the arytenoid lateropexy from an
external approach on 15 children between 1 montlBayears with more encouraging results;
however, the undertaking of this relatively complaxd long-lasting intervention is
significant in neonates. Because of the extensuggical dissection of the arytenoid region
and the resulting scar formation, this proceduissidered to be irreversible even on adults.

Our preliminary results show that the endoscopyteaoid abduction lateropexy (EAAL)
can be relatively easily and quickly performed watv surgical stress even in the first days
of life. Moreover, it provides a stable, long-lasti and wide airway that is potentially
reversible because the endoscopically insertedalatation sutures do not significantly
disturb the anatomical structures. This has be@vepr in several adult cases in which
definite re-innervation occurred

The supraglottic jet ventilation and the novel usfepediatric laryngoscopes ensure
excellent visualization of the glottis with accesencumbered by an endotracheal tube. If jet

ventilation is not available, however, this fasbqgedure can be performed under spontaneous
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ventilation with intermittent intubation. Based awur experience, the new, modified
endoscopic thread guide instrument (ETGI) is sietdbr fast and safe maneuvering in the
narrow laryngeal space of the newborns.

The blade is connected with the stem-pipe. Contislyp thus the device can be removed
promptly in case of the need for intubation. Visocatrol during the technique is paramount.
Moreover, the positioning of the lateralization tset can be made more precisely with
endoscopic guidance. With these associated techiesl@and instrumentation, the procedure
can be performed quickly and safely.

This intrinsically reduces the potential complicas from anesthesia and jet ventilation. In
adult patients, no postoperative intubation, terapotracheostomy, or intensive care are
required after EAAL. Due to the limited anatomisgace, the increased vulnerability, and
swelling of the soft tissue of the neonates, atsteom postoperative intubation is always
prudent along with parenteral steroid therapy. Temagy intubation may also help by the
maintaining of the lateralized position of the anaid cartilage though our report did not
compare this to any cases that were immediatelybaxed. Perioperative empiric intravenous
antibiotic therapy is also indicated.

The presented lateralization technique does notaimjaryngeal sensation, which is
essential for protective laryngeal reflexes. Thisconsistent with our experience in adult
patients who have not had significant aspiratideradrytenoid cartilage lateralization. After
the removal of the nasogastric feeding tube, theboens in this series could be easily fed
and be nurtured. This is supported by parentalrte@nd by the registered weight gain and
length growth. Despite the comorbidities and theglbospitalizations, the weight-for-age and
length-for-age percentiles show normalization after initial growth delay. The objective
measurements of voice quality are very limiteché &ge, but the results of the voice analysis
are consistent with the QOL questionnaire’s restile postoperative glottic configuration of
a small angle in the anterior commissure and thegsit and tensed vocal cords allows
acceptable phonation closure in case of contralatercal cord recovery. This allows not
only a voice improvement after spontaneous re-vat@n, as was seen in the second and
third case, but it helps to maintain the airwayepay. This procedure is reversible in adults,
and therefore likely reversible in children. Howewee did not undertake any reversal on the

infants during this study period. Reversal needshaocarefully considered because re-
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innervation of the two vocal cords does not neadgsaccur simultaneously. We have
observed in adults that when reversal is undertdlemause the contralateral vocal cord’s
movement has recovered, the released (but polgnsall paralyzed) vocal cord can re-
medialize after the suture removal.. While thatdseptable in an adult, in the young and very
small larynx this medialisation might cause a digant increase in airway resistance. As the
unilateral lateralization suture does not causesavallowing or phonation impairment, it was
not removed after partial functional recovery. TWias in accord with the parent’s decision.
The suture removal can be considered in the futtirthe endoscopic and/or LEMG
examinations confirm the re-innervations or whemldrynx has grown larger.

Endoscopic examinations proved the stable posttiothe lateralization sutures and the
abducted arytenoid cartilage after 4 years in the patient that we followed for that long.
This surgical intervention might be a long-termusian, even in fast-growing laryngeal

structures

6. CONCLUSIONSAND NEW RESULTS

This study showed that the glottis configuratiorsignificantly different between the
two genders. The density at the post lamina othlgeoid at the level of the vocal process of
the arytenoid is not significantly different in theo genders. The soft tissue compressibility
allowed the shorter blade to be used in the mgaft cases giving greater flexibility.
However considering the size of larynx, maneuvditgtof instrument and density of thyroid
cartilage the larger blade was advised to be usegréater success. CT evaluation of cervical
neck and the above measurements described willidqeothe preoperative planning for
choosing the required type of blade to be used.

EAAL as a primary treatment might serve as a mitliynavasive, effective, dynamic
solution for most cases of BVCI. ETGI is specifigalesigned for this method; therefore it
can facilitate this procedure. With blades and sfepes of different shapes and sizes the
operation can be carried out in the case of almwesty laryngeal configuration.

According to our preliminary results, the minimaihwasive, quick, reversible endoscopic
arytenoid abduction lateropexy (EAAL) might be armdavorable solution for neonatal
bilateral vocal cord paralysis (BVCP) than eartreatment strategies. In one step, the airway
can be maintained without the risk of any permardarhage to voice production. Good
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swallowing function is also preserved. The spegiatiodified endolaryngeal thread guide
instrument (ETGI) gives a fast and effective optiorcreate the lateralized arytenoid position
even in this technically challenging surgical fielida neonate larynx.

According to our preliminary results, the minimaligvasive and quick endoscopic
arytenoid abduction lateropexy (EAAL) might be aredavorable solution for neonatal
bilateral vocal cord paralysis (BVCP) than eartreatment strategies. In one step, the airway
can be maintained without the risk of any permardgarhage to voice production. Good
swallowing function is also preserved. In addititm these benefits, it should be easily
reversible. The specially modified endolaryngeat#d guide instrument (ETGI) gives a fast
and effective option to create the lateralized eavgid position even in the technically
challenging surgical field of a neonatal larynxlléw up long-term outcomes and additional

patients need to be studied to further validate phocedure.



