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Comparative videostroboscopic analysis after different external

partial laryngectomies

Komparativna videostroboskopska analiza nakon parcijalnih laringektomija

Gordana M. Mumovi¢

Phoniatric Department, Ear, Nose and Throat University Clinic, Clinical Center of
Vojvodina, Novi Sad, Serbia

Abstract

Background/Aim. After external partial laryngectomias,
videostroborscopy is very usefull in evaluation of postopera-
tive phonatory mehanisms showing the “slow motion” of the
vibrations of the remaining laryngeal structures. The aim of
this paper was to compate the videostroboscopic characteris-
tics of the vibration and to establish the differences in the
phonation mechanisms depending on the type of external
partial laryngectomy performed. Methods. This prospective
study was conducted during the period 2003—2009 at the Ear,
Nose and Throat Clinic, Clinical Center of Vojvodina, Novi
Sad, including 99 patients with laryngeal carcinoma, treated
with open surgical approach using different types of vertical
and horizontal partial laryngectomy. Videostroboscopy was
used to analyse vibrations of the remaining laryngeal struc-
tures. Results. The dominant vibration structure after partial
horizontal laryngectomy, chordectomy, frontolateral laryn-
gectomy and three quarter laryngectomy was the remaining
vocal fold, after hemilaryngectomy it was the false vocal fold
and after subtotal and near total laryngectomy it was the ary-
thenoid. In patients with supracricoid hemilaryngopharyn-
gectomy performed, many different structures were involved
in the vibration. After most of the partial laryngectomies, vi-
brations can be found in the reconstructed patt of the defect.
In both horizontal and vertical partial laryngectomies move-
ments of the larynx during phonation were mostly medial,
while in cricohyoidoglottopexies they were anterior-postetior.
Most of the operated patients (72.7%) had insufficient occlu-
sion of the neoglottis during the phonation. Conclusion.
Videostroboscopy is a useful method in examining the pho-
nation mechanisms of reconstructed laryngeal structures after
partial laryngectomy as well as in planning postoperative
voice therapy.

Key words:

laryngectomy; treatment outcome; vocal cords;
stroboscopy; diagnostic technics and procedures;
laryngeal neoplasms.

Apstrakt

Uvod/Cilj. Nakon eksternih patcijalnih laringektomija,
videostroboskopija je veoma korisna za procenu postope-
rativnog mehanizma fonacije pokazivanjem usporenosti
vibracija preostalih laringealnih struktura. Cilj rada bio je
da se medusobno uporede videostroboskopske karakteris-
tike vibracija preostalih struktura larinksa i utvrde razlike
fonacijskih mehanizama nakon razlicitih parcijalnih larin-
gektomija otvorenim spoljasnjim pristupom. Metode. Is-
pitivanje je sprovedeno kao prospektivna klinicka studija u
periodu od 2003. do 2009. na Klinici za bolesti uva, grla i
nosa, Klinickog centra Vojvodine u Novom Sadu, a obu-
hvatilo je 99 bolesnika operisanih zbog karcinoma larinksa
nekom od parcijalnih laringektomija, kod kojih je nacinje-
na videostroboskopska analiza vibracija preostalih struktu-
ra i fonacijskih mehanizama. Rezultati. Dominantno me-
sto vibracije bila je glasnica kod horizontalne supragloti¢ne
laringektomije, hordektomije, frontolateralne laringekto-
mije i kod trocetvrtinskih operacija. Ventrikularni nabor
dominantno je vibrirao kod hemilaringektomije, a arite-
noid kod suptotalnih i kod skoro totalne laringektomije.
Kod suprakrikoidne hemilaringofaringektomije zabelezeno
je ucesée u vibraciji vise razlic¢itih struktura. Moguce su vi-
bracije i u zoni rekonstrukcije defekta kod veéine operati-
vnih tehnika. Kod horizontalnih i vertikalnih laringekto-
mija pokreti larinksa u fonaciji bili su najéesé¢e medijalni,
dok su kod krikohioidoepiglotopeksije bili anterioposteri-
orni. Insuficijentna okluzija neolarinksa u fonaciji bila je
prisutna kod veéine operisanih bolesnika. (72,7%). Zak-
lju€ak. Videostroboskopija je korisna metoda proucava-
nja fonacijskih mehanizama rekonstruisanog larinksa posle
parcijalnih laringektomija, kao i kod planiranja vokalne te-
rapije.

Kljucne reci:

laringektomija; leCenje, ishod; glasne Zice;
stroboskopija; dijagnosticke tehnike i procedure;
larinks, neoplazme.
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Introduction

External partial laryngectomies, horizontal and vertical
ones, are a group of open approach preservative techniques
for laryngeal cancer surgery. These operations are not only
oncologicaly radical, but also provide good functional re-
sults in regard to breathing, swallowing and speech, due to
the reconstruction of remaining laryngeal tissues. The ability
to speech and communicate in everyday and professiona life
has a great influence on the quality of life of operated pa-
tients .

Videostroboscopy is very usefull in evaluation of post-
operative phonatory mechanisms showing the “slow motion”
of the vibrations of the remaining laryngeal structures. The
site and the mechanism of the remaining mucosa vibrations
are the key factors affecting the quality of speech following
partial laryngectomy *°.

The most preservative open technique for laryngeal
cancer surgery is chordectomy. It includes the resection of
the vocal fold, anteriorly from the anterior commisure, poste-
riorly to the vocal process of the arytenoid, lateraly including
the internal perichondrium of the thyroid lamina. Defect
following resection can be left to heal without reconstruction
or it is reconstructed immediately using surrounding tissue,
usually mucosa of the false vocal fold. After hemilaryngec-
tomy (laterovertical laryngectomy), the vocal fold, up to the
anterior commissure, is resected extending posteriorly to in-
clude a part of the arytenoid if necessary, together with Mor-
gagni’s ventricle and a false vocal fold with underlying thy-
roid cartilage °. The external perichondrium of thyroid lam-
inais usually used for reconstruction, as well as pyriform si-
nus mucosa and fascia of surrounding muscles, usualy of
sternohyoid one. Frontolateral (anterovertical) laryngectomy
is a larger resection including also resection of the anterior
commissure, anterior third of the contralatera voca fold
with underlying cartilage as well. Reconstruction is similar
to the one following hemilaryngectomy. In horizontal supra-
glottic laryngectomy, depending on the extention of the car-
cinoma, the epiglottis, preepiglottic space and a part of the
thyroid cartilage above the glottis are resected. Reconstruc-
tion includes suturing of the remaining thyroid cartilage to
the hyoid bone and/or the base of the tongue ’. Basic surgical
principle of supracricoid partia laryngectomy with cricohy-
oidoepiglottopexy (CHEP) isin removal of the entire thyroid
cartilage with both true vocal folds, both false vocal folds,
both paraglottic spaces with preservation of cricoartytenoid
unit which includes cricoid cartilage, at least one arytenoid
cartilage, cricoarytenoid joint, posterior and latera cricoary-
tenoid muscle together with ipsilateral recurrent and superior
laryngeal nerve. Reconstruction is performed by suturing the
cricoid to the epiglottis and hyoid bone®. Near total laryn-
gectomy is a complex surgical procedure ® with preservation
of small part of the cricoid, one arytenoid, cricoarytenoid
joint, one vocal fold and ipsilatera recurrent laryngeal nerve.
These structures with overlying mucosa form a tunneled mu-
cosal shunt between the trachea and pharynx that is con-
trolled by remaining intrinsic laryngeal musculature with its
nerve supply. This shunt forms a phonatory valve which is
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insufficient for breathing and therefore requires a permanent
tracheostoma.  Supracricoid  hemilaryngopharyngectomy
(SCHLP) is indicated in cases of pyriform sinus carcinoma.
Resection includes ipsilateral structures above the cricoid
without the external perichondrium of the thyroid cartilage
which is used for reconstruction. The superior part of the de-
fect is reconstructed with surrounding pharyngeal and aryte-
noid mucosa ®. Three-quarter laryngectomy is regarded as
supraglottic laryngectomy extended on one side to the glottic
plane. Reconstruction of a new fold on the hemilaryngec-
tomy side is through a triangular strip of the exterior thyroid
perichondrium.

Since rare comparative studies can be found in the lit-
erature, the aim of this paper was to present and compare the
videostroboscopic characteristics of vibration and to estab-
lish the differences in the phonation mechanisms depending
on the type of partia laryngectomy performed.

Methods

This prospective clinical study during the period 2003—
2009 at the University Ear, Nose and Throat Clinic in Novi
Sad, Serbia, included 99 patients with open surgery for la
ryngeal cancer as primary therapy. The patients with recur-
rent or residual disease were not included in the study. The
patients underwent different types of vertical and horizontal
partial laryngectomy depending on the site and spread of the
tumor. After local wound healing, postoperative swallowing
rehabilitation, with sufficient breathing, with or without tra-
cheostoma, depending on the type of laryngectomy, the pa
tients were referred to the phoniatrician. Each patient under-
went videostroboscopic examination using the videostrobo-
scopic system Storz Pulsar Model 20 140020-2002 with a
SONY video screen. After recording to a compact disc,
findings were analyzed, frame by frame. The unique protocol
was used in videostroboscopic analysis of the next parame-
ters: the presence of vibrations of the remaining parts of the
larynx [vocal fold, false vocal fold, arytenoid, epiglottis, base
of tongue, pharyngeal mucosa (present-absent)]; the presence
of vibrations in the reconstructed region of the postoperative
defect (present-absent); the types of the laryngeal movement
during phonation (medialy, anteriorly, posteriorly, antero-
posteriorly); the level of approximation of the vibrating
structures during phonation; level of neophonation (glottic,
ventricular, chordo/ventricular, vestibular, subglottic); clo-
sure of neoglottis during the closed phase of vibration (pres-
ent/absent).

The study was conducted after Ethics Committees ap-
proval and with each patient consent.

Results

Among 99 patients, there were 90 male and 9 female
patients, the age range 40-80 years (80% of the patients be-
ing in the age group 50-70 years), 92 (93%) of the patients
were cigarette smokers, while alcohol consumption was pre-
sent in 85 (86%) patients. The next types of partia laryn-
gectomy were performed: horizontal supraglottic laryngec-
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tomy in 16 (16%), chordectomy in 22 (22%), hemilaryngec-
tomy in 28 (28.5%), frontolateral laryngectomy in 19
(19.5%), CHEP in 5 (5%), three-quarter laryngectomy in 1
(1%), SCHLP in 4 (4%) and near-total laryngectomy in 4
(4%) patients.

Videostroboscopic examination postoperatively re-
veded that the dominant place of vibrations, out of al 99
patients, was the vocal fold — 75 (75.8%): in al 16 (100%)
patients after partial horizontal supraglottic laryngectomy, in
20/22 (90.9%) patients after chordectomy, in 15/19 (78.9%)
patients after frontolateral laryngectomy, in 3/4 (75%) after
near total laryngectomy, in 2/4 (50%) after SCHLP and 1/1
(100%) patient after three-quarter laryngectomy performed.
Vibration of the false voca fold was found in 41 patients
(41.4%); after hemilaryngectomy in 25/28 (89.3%), after
frontolateral laryngectomy in 12 (63.2%), after chordectomy
in 12 (54.5%), while after other types of the laryngectomy per-
formed it was found only in single cases. Vibration of the ary-
tenoid was registerd in 39 (39.4%) of the patients, in 15
(53.6%) of the patients after hemilaryngectomy in all patients
with CHEP and near totd laryngectomy and in 2 patients after
SCHLP. Vibration of the epiglottis was present in 11 (11.1%)
patients, 4 patients after hemilaryngectomy, 3/5 after CHEP
and in single cases after other operations. (Table 1).

Medial movement of the remaining larynx during
phonation was seen in 64 (64.6%) patients. It was the
dominant direction of the movement during phonation af-
ter hemilaryngectomy, frontolateral laryngectomy, partial
horizontal supraglottic laryngectomy, chordectomy and
three-quarter laryngectomy. Some of the types of anterior
or anterior-posterior movements were found in 22 (22.2%)
patients; al the patients after CHEP, in 8 patients after
hemilaryngectomy, in 5 patients after chordectomy and in
single cases after other types of laryngectomy. In the
group of patients with the same type of surgery, different
types of movement could be detected as seen in table 2.
(Table 2).

In 43 (43.43%) of the patients, the most satisfactory
type of approximation — the glottic one, was found. In 22
(22.2%) it was ventricular, in 19 (19.19%) vestibular, in 16
(16.2%) chordo-ventricular and in 4 (4%) sugblottic level of
approximation was found. Glottic approximation was present
in al the patients after partial horizotal supraglottic laryn-
gectomy, while all the patients after CHEP had vestibular
approximation. After hemilaryngectomy, al levels of ap-
proximation were present. After chordectomy, 11 (50%) pa-
tients had glottic, and other half had other different levels of
approximation. After frontolateral laryngectomy, glottic ap-

Table 1

Vibrating structures in patients depending on the type of external partial laryngectomy performed

Number (%) of patient

Types of partial laryngectomy

Vocal fold  Falsevocal fold  Epiglottis  Arythenoid

Hemilaryngectomy 18 (64.3) 25 (89.3) 4(14.3) 15 (53.6)
Frontolateral 15 (78.9) 12 (63.2) 1(5.3) 8 (42.1)
PHSL 16 (100.0) 0(0.0) 0(0.0) 1(6.3

CHEP 0(0.0) 0(0.0) 3(60.0) 5 (100.0)
Three-quarter 1(100.0) 0(0.0) 0(0.0) 0(0.0)

Near-total 3(75.0) 0(0.0) 0(0.0) 4 (100.0)
Chordectomy 20 (90.9) 12 (54.5) 1(4.5) 4(18.2)
SCHLP 2(50.0) 2(50.0) 2(50.0) 2(50.0)
Total 75 (75.8) 41 (41.4) 11(11.1) 39(39.4)

PHSL - Partial horizontal supraglottic laryngectomy; CHEP — cricohyoidoepiglottopexy;

SCHLP - supracricoid hemilaryngopharyngectomy.

Table 2
Movement of the remaining laryngeal structures in patients during phonation
. Number (%) of patient

Types of partia laryngectomy A B C D E F G

Hemilaryngectomy 5(17.9) 0(0.0) 3(10.7) 7(25.0) 8(28.6) 2(7.1) 1(3.6)
Frontolateral 2(10.5) 0(0.0) 0(0.0) 8(42.1) 7(36.8) 0(0.0) 2(10.5)
PHSL 1(6.3) 0(0.0) 0(0.0) 4 (25.0) 3(18.8) 0(0.0) 0(0.0)
CHEP 1(20.0) 0(0.0) 4(80.0 1(20.0) 0(0.0) 1(20.0) 0(0.0)
Three-quarter 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(100.0) 0(0.0 0(0.0
Near-total 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Chordectomy 1(4.5) 0(0.0) 4(182 13 (59.1) 11 (50.0) 0(0.0) 1(4.5)
SCHLP 0(0.0 0(0.0) 1(25.0 1(25.0 0(0.0 1(25.0 0(0.0
Total 10(10.1) 0(0.00 12(12.1) 34 (34.3) 30(30.3) 4 (4.0) 4(4.0)

Movement of laryngeal structures: A — anterior, B — posterior, C — anteroposterior, D — right-medial, E — left-medial, F — from right to the left side, G — from left
to the right side; PHSL — partial horizontal supraglottic laryngectom; CHEP — cricohyoidoepiglottopexy; SCHLP — supracricoid hemilaryngopharyngectomy.

Vibrations in the region of reconstruction were found in
51 (54.8%) patients; in 17 (68%) after hemilaryngectomy, in
14 (77%) after frontolateral laryngectomy and in rare single
cases after other laryngectomies.

proximation was found in the same number of patients — 8
(42%) as the ventricular one. After SCHEP, one half of the
patients had vestibular and the other half had chordoven-
tricular approximation.
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In 27 (27.3%) operated patients, inspite the postopera-
tive defect, satisfactory neolaryngeal occlusion was estab-
lished. Other 72 (72.7%) had insufficient occlusion. The
highest percentage of the patients with insufficient occlusion
was found in the patients after hemilaryngectomy — 26
(92.9%), after chordectomy in 17 (77.3%), after frontolateral
laryngectomy in 11 (57.9%), after horizontal partial supra-
glottic laryngectomy in 9 (56.3%), in 4/5 patients after
CHEP, in 3/4 patients after SCHLP and in one patient after
near total laryngectomy.

Discussion

Analysis showed that the dominant place of vibration
is the true vocal fold after partial horizontal supraglottic
laryngectomy, chordectomy, frontolateral laryngectomy
and three-quarter laryngectomy. False voca fold domi-
nantly vibrates after hemilaryngectomy, while the aryte-
noid is the dominant vibrating structure after subtotal and
near total laryngectomy. In partial pharyngolaryngectomies
all the remaining structures equally participate in vibration.
This study shows that the false vocal fold is the important
substitutional source of phonation, especially after hemilar-
yngectomy. Due to its size, the false vocal fold can com-
pensate the large postoperative defect after hemilaryngec-
tomy and alow sufficient phonation and swallowing ™.
Granquist i Lindestad, as cited by Kendall et al. *?, 2005,
using ultra fast photography found covibrations of the false
vocal folds in healthy individuals, with different vibration
frequency comparing to that of the true vocal folds. It is to
assume that in pathological conditions, when the true vocal
fold vibrations are absent, these vibrations became the
dominant vibrating mechanism. Vibrations in the zone of
defect reconstruction, with irregular form, were recorded
after all types of operation in 54.5% patients. In most of
the cases, the mucosa was used in the defect reconstruction
as potentionally vibrating structure. Movements of the
neolaryngeal structures were dominantly medial after par-
tial horizontal supraglottic laryngectomy, chordectomy,
hemilaryngectomy, frontolateral laryngectomy and three-
quarter laryngectomy. After these types of operation, the
larynx preserves physiologica movements of its remaining
structures. After subtotal laryngectomies, the dominant di-
rection of movements is anteroposterior since epiglottis
and arytenoid are the only remaining moving structures. In
cases when only one arytenoid is present, such as after
CHEP, anteroposterior movement is dominant during
which the arytenoid falls anteriorly making contact with its
apical part with epiglottis where the contact vibration is
made. In cases when both arytenoids are present, preserved
interarytenoid muscle prevents the arytenoid to fall anteri-
orly, therefore adduction movements are the dominant
ones. Good contact between the epiglottis and arytenoid
with contact vibrations are the prerequisite for satisfactory
voice function. The presence of one or both arytenoids does

Mumovi¢ MG. Vojnosanit Pregl 2014; 71(1): 22-20.

not affect the voice quality significantly *°, but, on the other
hand, preservation of both arytenoid shortens the time of
swallowing rehabilitation **. After SCHLP, all types of la-
ryngeal movements during phonation were recorded. Con-
tralateral movement (hypercompensation) was noticed in
single cases in all types of partial laryngectomies. The level
of approximation during occlusion was dominantly glottic
after partial horizontal supraglottic laryngectomies, chor-
dectomies and three-quarter laryngectomies. After fronto-
lateral laryngectomies, glottic and ventricular level of ap-
proximation were equally present, while after hemilaryn-
gectomy ventricular level was the dominant one. Vestibular
approximation was recorded after CHEP and SCHLP. After
near-total laryngectomy, the contact was recorded along the
inferior edge of the preserved vocal fold. Most (72.7%) of
the operated patients had insufficient occlusion of the neo-
larynx due to postoperative defect. In this study, after par-
tial horizontal supraglottic laryngectomy, minimal glottic
gap was found in more than half of the patients but with no
signifficant affect on the voice quality since only the glottic
gap bigger than 1 mm causes breathy voice according to
Schneider and Bigenzahn *°.

Similar results, in regard to presence of vibrations,
movement of the neolarynx during phonation, occlusion of
the neolarynx after analysing results after every single type
of partial laryngectomy, were found by other authors **2*.

Conclusion

The dominant site of vibration after partial horizontal
supraglottic laryngectomy, chordectomy, frontolateral laryn-
gectomy and three-quarter laryngectomy is the preserved vo-
cal fold. The false voca fold is a dominantly vibrating
structure after hemilaryngectomy, while after subtotal and
near-total laryngectomy it is the arytenoid. After most of
partial laryngectomies, vibrations can occur in the zone of
the defect reconstruction. After partial horizontal supraglottic
and vertical partia laryngectomies, movements of the larynx
during phonation are mostly medial, while after subtotal lar-
yngectomies these movements are anteroposterior. Voca in-
sufficiency of the neolarynx is present in most of the oper-
ated patients. Videostroboscopy is a usefull method in
evaluation of the phonation mechanisms after different par-
tial laryngectomies. Without compromising oncological radi-
cality, whenever it is possible, the types of partial laryngec-
tomies that provide approximation and vibration at the glottic
level or the ones with the best possible neolarynx occlusion,
should be performed. In order to improve the qudlity of life
and proffesiona activity, al the patients with postoperative
moderate and severe hoarsness, should be reffered to the
phoniatrician and speach therapist for examination and voice
therapy. The aim of this early rehabilitation is to increase the
strenght, endurance and flexibility of the remaining laryngeal
structures and incourage development of new zones of vi-
bration.
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