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Long-Term Evaluation After
Supracricoid Partial Laryngectomy

Suprakrikoid Parsiyel Larenjektomi Sonrasi
Ge¢ Donemin Degerlendirilmesi

ABSTRACT Objective: Supracricoid partial laryngectomy is one of the partial laryngectomy proce-
dures designed to maintain adequate functionality. We intend to determine the effects of voice, res-
piration functions that effect life quality in the long term, and how much they differ based on the
chosen surgical procedure after supracricoid partial laryngectomy. Material and Methods: We as-
sessed 26 patients with supracricoid partial laryngectomy (SCPL) with cricohyoidopexy, 9 patients
with SCPL cricohyoidoepiglottopexy and 10 healthy individuals within our research. All of the pa-
tients were evaluated with acoustic and perceptual voice analysis, aspiration, dysphagia, voice hand-
icap index, laryngostroboscopy one year after supracricoid partial laryngectomy with
cricohyoidopexy or cricohyoidoepiglottopexy. Results: Thirty-five patients (34 male, 1 female) were
included in the study group to determine the postoperative, long term functional effects of SCPL. We
found that, even though patients suffered from disabilities related with voice, findings in fuctional
results in supracricoid partial laryngectomy patients were favorable. Conclusion: As a conclusion,
SCPL could be performed in chosen cases of advanced laryngeal malignancies as an alternative sur-
gical method, preserving swallowing, speaking and swallowing functions, providing acceptable func-
tional results as expressed by patients. When SCPL patients were evaluated postoperatively in the
long-term, using acoustic voice analysis, laryngostroboscopic examination and voice handicap index,
even though they suffered from voice weaknesses, functional results were generally found to be ac-
ceptable.

Keywords: Laryngectomy; partial; voice; swallowing; hoarseness

OZET Amag: Suprakrikoid parsiyel larenjektomi, yeterli fonksiyonlarin devamini saglayan parsiyel
larenjektomi tekniklerinden biridir. Suprakrikoid parsiyel larenjektomi sonrasi, hastalarin ge¢ d6-
nemde yasam kalitesini etkileyen ses, solunum fonksiyonlarinin, uygulanan cerrahi teknige gére ne
6lciide degistigini ortaya ¢ikarmay1 amacladik. Gereg ve Yontemler: Degerlendirmeye suprakrikoid
parsiyel larenjektomi krikohyoidopeksili 26, suprakrikoid parsiyel larenjektomi krikohyoidoepig-
lottopeksili 9 olgu ile birlikte, kontrol grubu olarak 10 kisi alinmigtir. Caligmada Suprakrikoid
parsiyel larenjektomi-krikohyoidopeksi ve suprakrikoid parsiyel larenjektomi-krikohyoidoepig-
lottopeksi yapilan olgularda en az 1 yil sonra, akustik ve algisal ses analizi, aspirasyon, yutma giig-
lugii, ses handikap indeksi, larengostroboskopik farkliliklar: degerlendirildi. Bulgular: Suprakrikoid
parsiyel larenjektomi (SCPL) operasyonu uygulanan hastalarin postoperatif ge¢ donem fonksiyonel
sonuglarinin incelendigi bu arastirmanin ¢alisma grubunda 35 kisi (34 erkek, 1 kadin) yer almak-
tadir. Suprakrikoid parsiyel larenjektomi yapilan olgularin ge¢ donemde ses ile ilgili yetersizlikleri
olmasina kargin, genel olarak olumlu fonksiyonel sonuglar alinmigtir. Sonug: SCPL, se¢ilmis ileri
evre laringeal malignitelerde konugma ve yutma fonksiyonlarini koruyan, hastalarin kabul edilebilir
fonksiyonel sonuglariyla da desteklenen alternatif bir cerrahi yontem olarak kullanilabilir. SCPL
hastalar: akustik ses analizi, laringostroboskopik muayene ve ses handikap indeksi ile postoperatif
olarak uzun donemli degerlendirildiginde ses zayiflig1 olmasina kargin fonksiyonel sonuglar genel
olarak kabul edilebilir diizeydedir.

Anahtar Kelimeler: Larenjektomi; parsiyel; ses; yutma; ses kisiklig1

upracricoid partial laryngectomy (SCPL) is an effective conservation
surgery which could be performed in cases of advanced laryngeal ma-
lignancy. In this procedure, there are two different reconstruction
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methods  (cricohyoidopexy=CHP, cricohyoi-
doepiglottopexy= CHEP) based on whether the
epiglottis is preserved or not."* Voice always gets
modified after SCPL operation. The degree of dys-
phonia could significantly vary between different
patients.>*

This study plans to evaluate the extent of
changes in functions that affect quality of life such
as voice, breathing, based on the performed sur-

gery.

I MATERIAL AND METHODS

This study was performed in our University Fac-
ulty of Medicine, Department of Otolaryngology.
The study population included 35 patients treated
with SCPL. Ten people without any complaints re-
lated with their voice, who showed no signs of ab-
normalities with indirect larynx examination, were
included to study as control subjects. The study was
approved by the ethics committee of the institu-
tion (Protocol number: TUTFEK-2006/205). Writ-
ten informed consent was obtained from each
patient. During the evaluation period of the SCPL
patients, who spent more than a year in postoper-
ative period (classified as long term evaluation) and
control subjects we used videolaryngostroboscopic
examination, pulmonary function tests and objec-
tive evaluation of voice. In addition, we used sub-
jective evaluation of voice (personally by patient
and clinician) and voice handicap index (VHI) in
the study group.

FOLLOWING EXAMINATIONS WERE PERFORMED DURING
FUNCTIONAL EVALUATION

1. Seventy degrees rigid endoscopy (Karl Storz,
Germany) was used during videolaryngostrobo-
scopic examination. Laryngostroboscopic images
were classified based on glottic closure defects as
longitudinal, dorsal, ventral, irregular, oval and
watch cyrstal type. Deformities in mucosal wave
motion were evaluated in terms of irregularities,
mucosal wave disorders and asymmetries, then
each was scored (1=mild, 2=moderate, 3=severe).
All videolaryngostroboscopic examinations were
performed by the same person and then recorded
on a digital database.
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2. Pulmonary function tests were performed
in Department of Chest Diseases.

3. For subjective voice evaluation performed
by patients, subjects were asked to score their
voices between 0 and 5 (0= no voice, 1=very bad,
2=bad, 3=acceptable, 4=good, 5=very good). For
subjective voice evaluation performed by the clini-
cians, GRBAS Scale (Grade, Roughness, Breathi-
ness, Asthenicity, Strain) was used.?

4. During subjective voice evaluation, study
performers interrogated the patients with questions
of VHI translated to Turkish.® Every subject ful-
filled the VHI survey. VHI is an assessment tool in-
cluding a total of 30 questions, designed to evaluate
emotional, physical and functional effects of voice
disorders. VHI scoring system for every question
ranges between 0 and 4; as 0 counts for never, and
4 counts for always. Minimum total score for a pa-
tient can be 0, and maximum score can be 120.
Higher score indicates the severity of a voice prob-
lem.

5. During objective voice evaluation; All
recordings were performed using a Computerized
Speech Lab Model 4500 voice analyzing device
(Kay Elemetrics Corporation), Multi-dimensional
Voice Program (MDVP) Model 5105 software and
a Micromic Phantom MPA III C 420 PP (Austria)
microphone positioned 10 cm from the mouth with
an angle 45° laterally. Acoustic analyses were per-
formed using the MDVP software, with the at-
tempt to prolong vowel ‘@’ for 10 seconds.
Fundamental frequency (F;), shimmer %, jitter %,
noise to harmonics ratio (NHR), fundamental fre-
quency variation (vFj), amplitude perturbation
quotient (APQ), soft phonation index (SPI) param-
eters were evaluated within the objective analysis.
Maximum phonation time (MPT) was measured
using a chronometer during the attempt to prolong
vowel ‘a’ after a deep insprium. Phonation quotient
was calculated as the percentage of MPT to func-
tional vital capacity. The study group was also an-
alyzed and compared according to each other type
of reconstruction technique (SCPL with CHP ver-
sus SCPL with CHEP).
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Kolmogorov Smirnov and Shapiro Wilk tests
were used to check for normality distribution,
since measurable data showed non-normal distri-
bution, Kruskal-Wallis variant analysis and Mann
Whitney U test were used for comparisons be-
tween groups. Pearson x? test and Kolmogorov
Smirnov two samples test were used to evaluate
qualitative data. Data were given as median value
(minimum-maximum) and mean values + SD for
descriptive analyses. P values <0.05 were consid-
ered to indicate statistical significance and after
Bonferroni correction, p values<0.008 were con-
sidered as statistically significant.

I RESULTS

Thirty-five patients (34 male, 1 female) were in-
cluded in the study group to determine the postop-
erative, long term functional effects of SCPL. 1).
TNM classification of 35 patients; TINO= 9 cases,
T2N0=21 cases, T2N1=1 case, T3N0=3 cases, T3N1=1
case. Twenty-six patients underwent SCPL-CHP
and 9 patients underwent SCPL-CHEP operation.
2). In 6 of CHP cases arithenoids were removed bi-
laterally, in 26 of CHP cases unilaterally the
arithenoid that was in at the tumor side were re-
sected. 4) In 8 of 35 cases neck dissection was not
performed. In 10 of 35 cases unilateral functional
neck dissection, in 4 of 35 cases bilateral functional
dissection, in 11 of 35 cases unilaterally radical
neck dissection, in 2 of 35 cases unilateral func-
tional and contralateral radical neck dissection
were performed. 3) Post-surgical radiotherapy was

not administered to any of the patients. The age of
26 patients who underwent SCPL-CHP varied be-
tween 45-76 and the median age was 53.5 years.
The age of 9 patients who underwent SCPL-CHEP
varied between 47-64 and the median age was 54
years. Ten people (9 male, 1 female) were in the
control group and their ages were between 54-75
and their median age was 60.9.

When study and control groups were com-
pared regarding the statistical analysis of acoustic
voice parameters, both SCPL-CHP and SCPL-
CHEP groups showed a significant loss in MPT
when compared to control subjects (p=0.001),
while the difference between SCPL-CHP and
SCPL-CHEP groups was not statistically significant
(p=0.382). Phonation quotient was significantly
higher in both SCPL-CHP and SCPL-CHEP groups
(p<0.001), when compared to control subjects,
while the difference between SCPL-CHP and
SCPL-CHEP groups was not statistically significant
(p=0.128) (Table 1).

The mean F(y parameter showed no statistical
significance between study subgroups and control
group (p=0.294). The acoustic voice parameters
such as Jitter percentage, vF, shimmer percentage,
APQ, NHR showed higher results in study groups
when compared to control group, meanwhile SPI
was lower in study groups, the differences between
study groups and control group were statistically
significant (p<0.001) (Table 2). The difference be-
tween SCPL-CHP and SCPL-CHEP subgroups was
not statistically significant (p=0.486).

TABLE 1: Mean values of acoustic analysis parameters in study and control groups.

Parameters Control Group Mean+SD
Median Value (min-max)
MPT 16.4+5.3*
15.5 {10-26)
Phonation quotient (ml/sec) 218.3+73.8"

200.79 (113.46-335.45)

Study Group
SCPL-CHP Mean+SD

Median Value (min-max)

SCPL-CHEP Mean+SD

Median Value (min-max)

5.8+2.9 51£2.0
5 (3-18) 4(3-9)
574.9+237.5 748.2+270.1

554.14 (153.88-1233.3) 812.50 (297.77-1040)

Kruskal Wallis Variant Analysis and Mann Whitney U test

*: Statistically significant difference when SCPL-CHP or SCPL-CHEP was compared to control group. SCPL-CHP: Supracricoid partial laryngectomy-cricohyoidopexy. SCPL-CHEP:

Supracricoid partial laryngectomy-cricohyoidoepiglottopexy
MPT: Maximum phonation time.
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TABLE 2: Mean values of acoustic analysis parameters control and study subjects, performed with phonation of wovel ‘a’.
Study Group
Acoustic Voice Control Group Mean+SD SCPL-CHP MeanzSD SCPL-CHEP MeanSD
Parameters Median Value (min-max) Median Value (min-max) Median Value (min-max)
FQ {Hz)** 140.6+34 158.8+71.5 123.3+28.6
135.14 (94.63-193.03) 138.07 (76.52-393.57) 120.61 (89.90-180.39)
Jitter (%) 2.1+1.8 12.1+8.5 13.3+7.4
1.53 (0.52-6.63) 9.28 (2.09-37.45) 11.63 (4.90-24.14)
vFO (Hz) 3.7+3.6* 14.6+6.3 22.4+9
2.41 (0.98-13.47) 14,99 (1.95-26.50) 19.63 (13.02-35.38)
Shimmer (%) 55 17.7+9 20.6+5.9
2.97 (1.40-17.58) 16.77 (5.15-52.38) 21.31 (12.08-29.68)
APQ (%) 3.5+2.9% 12.7£5.3 15.7+4.3
2.48 (1.34-10.90) 12.07 (3.95-28.12) 16.10 (9.01-21.57)
NHR (dB) 0.2:0.1* 05:0.3 0.60.2
0.12 (0.10-0.58) 0.49 (0.16-2.17) 0.62 (0.31-0.90)
SPI 24.6£11.3* 7.3t5 8.2+6.7
26.81 (1.85-38.74) 5.37 {2.01-20.70) 5.61 {1.85-20.37)

Kruskal Wallis Variant Analysis and Mann Whitney U test

*: Statistically significant difference when SCPL-CHP or SCPL-CHEP was compared to control group; **: 1 female patient with SCPL-CHP showed a value of F0a:201,88.
Fo: Fundemental frequency; vFO: Fundemental frequency variation; APQ:Amplitude perturbation quotient; NHR:Noise to harmonics ratio; SPI: Soft phonation index. SCPL-CHP: Sup-

racricoid partial laryngectomy-cricohyoidopexy. SCPL-CHEP: Supracricoid partial laryngectomy-cricohyoidoepiglottopexy.

When two study subgroups were compared
with each other, mean VHI scores of total voice
handicap index parameters (Table 3) showed no
statistically significant difference (p>0.05). Percep-
tual voice analysis was performed in study sub-
groups, of which their results can be seen as
numeric data in Table 4. GRBAS scale analysis was
performed in study subgroups, and their results can
be seen as numeric data in Table 5.

Glottic occlusion defects were classified as lon-
gitudinal, dorsal, ventral, irregular, oval and watch
cyrstal type in study group, and their results can be
seen as numeric data in Table 6. Irregular glottic oc-
clusion defects were seen in 88.5% of patients who
underwent SCPL-CHP and in 88.9 of patients who
underwent SCPL-CHEP. The difference between
SCPL-CHP and SCPL-CHEP subgroups was not sta-
tistically significant (p>0.05). Deformities in mucosal
wave motion, in terms of irregularities, mucosal
wave disorders and asymmetries were evaluated in
study groups and their results can be seen as numeric
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TABLE 3: Mean values of voice handicap index parameters
in study group.
Study Group
SCPL-CHP Mean+SD SCPL-CHEP

Parameters Median (min-max) Mean+SD Median (min-max)
Functional 14+9.7 16.2£11

11.50 (1-38) 13 {0-39)
Physical 14.4+7.9 15+7.3

12.50 (4-31) 15 (0-28)
Emotional 11.3£9.8 13.1£9.2

10.50 (0-40) 14 {0-33)
Total 39.8+26 44.3+26.1

35(9-107) 43 (0-100)

SCPL-CHP:  Supracricoid partial laryngectomy-cricohyoidopexy; SCPL-CHEP:
Supracricoid partial laryngectomy-cricohyoidoepiglottopexy.

data in Table 7. Results of objective voice analysis of
control subjects can be seen in Table 8.

I DISCUSSION

In this study, we evaluated patients after
supracricoid partial laryngectomy and reconstruc-
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TABLE 4: Self performed perceptual voice analysis.
Study Group
SCPL-CHP SCPL-CHEP
Voice N (%) N (%)
None 0 0
Very bad 0 0
Bad 4(15,4) 3(33,3)
Enough 15 (57,7) 5 (55,6)
Good 6(23,1) 1(11,1)
Very good 1(3,8) 0

SCPL-CHP: Supracricoid partial laryngectomy-cricohyoidopexy; SCPL-CHEP: Supracricoid
partial laryngectomy-cricohyoidoepiglottopexy.

TABLE 5: GRBAS scale evaluation (GRBAS: G(Grade):
general voice quality, R(Roughness): voice with low frequency,
rough structure or vocal fry B(Breathness): voice with audible
air souds, A(Asthenicity): auditory impression of weakness
S(Strain): auditory impression of excessive effort).

Study Group
SCPL-CHP SCPL-CHEP
GRBAS scale N (%) N (%)
Grade Normal 0 0
Slight 2(7.7) 0
Moderate 11 (42.3) 5 (55.6)
Severe 13 {50) 4(44.4)
Roughness Normal 0 0
Slight 3(11.5) 2(22.2)
Moderate 9(34.6) 5 (55.6)
Severe 14 (53.8) 2(22.2)
Breathness Normal 7(26.9) 0
Slight 11 (42.3) 4 (44.4)
Moderate 5{19.2) 3(33.3)
Severe 3(11.5) 2(22.2)
Astenicity Normal 1 (3.8) 1(11.1)
Slight 13 (50) 3(33.3)
Moderate 7(26.9) 2(22.2)
Severe 5 (19.2) 3(33.3)
Strain Normal 0 0
Slight 7 (26.9) 4 (44.4)
Moderate 7 (26.9) 4 (44 4)
Severe 12 (46.2) 1(11.1)

SCPL-CHP: Supracricoid partial laryngectomy-cricohyoidopexy; SCPL-CHEP: Supracricoid
partial laryngectomy-cricohyoidoepiglottopexy.

tion with either CHP or CHEP in order to deter-
mine the extent of changes in vocal function and
life quality based on the selected surgical modality,
and to compare the parameters of acoustic analy-
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ses of these patients with a control group of healthy
individuals.

To determine the changes in voice quality, we
performed acoustic and perceptual voice analyses
which are commonly used in recent years. Acoustic
analyses provide objective and numeric data, which
allow us to perform further statistical evaluation.”
Even though, perceptual analyses mostly per-
formed with GRBAS scale provides subjective in-
formation, they can also be effectively used in

various studies.? 10

Maximum phonation time, mean F,, pertur-
bation measurements (jitter, shimmer), NHR are
some parameters that are widely used in acoustic
voice analyses. The most important requirement to
perform an accurate voice analysis is to receive
voice correctly and record it in a standardized fash-
ion.’

We performed acoustic analyses using the
phonation of vowel ‘@’, in order to evaluate per-
ceptual and acoustic features of the voice. Phona-

TABLE 6: Evaluation of glottic occlusion defects.
Study Group
SCPL-CHP SCPL-CHEP
N (%) N (%)
Longitudinal Mild 4(15.4) 3(33.3)
Moderate 2(7.7) 2(22.2)
Severe 2(7.7) 0
Dorsal Mild 0 1(11.1)
Moderate 0 0
Severe 0 0
Ventral Mild 6(23.1) 2(22.2)
Moderate 7(3.8) 2(222)
Severe 1(26.9) 1(11.1)
Irregular Mild 8(30.8) 0
Moderate 5(19.2) 5 (55.6)
Severe 10 (38.5) 3(33.3)
Oval Mild 0 0
Moderate 1{3.8) 0
Severe 0 0
Hourglass Mild 0 0
Moderate 0 0
Severe 0 0

SCPL-CHP: Supracricoid partial laryngectomy-cricohyoidopexy; SCPL-CHEP: Supracricoid
partial laryngectomy-cricohyoidoepiglottopexy.
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TABLE 7: Evaluation of mucosal wave motion disorders.
Study Group
SCPL-CHP SCPL-CHEP
N (%) N (%)

Irragularity Mild 4(15.4) 0
Moderate 7 (26.9) 6 (66.7)
Severe 15 (57.7) 3(33.3)

Mucosal Wave Disorder  Mild 1(3.8) 1(11.1)
Moderate 18 (69.2) 6 (66.7)
Severe 7(26.9) 2(22.2)

Asymmatry Mild 1{4) 0
Moderate 10 (40) 2(22.2)
Severe 13(77.8) 7(77.8)

SCPL-CHP: Supracricoid partial laryngectomy-cricohyoidopexy; SCPL-CHEP: Supracricoid
partial laryngectomy-cricohyoidoepiglottopexy.

tion of vowel ‘a’ is an optimal method to use for
voice analyses, since it helps to determine disorders
in glottal level, it minimizes the participation of
vocal tract and structures at higher levels in phona-
tion and it provides an easy and standardized voice
production.'

Maximum phonation time is the most fre-
quently and commonly used aerodynamic param-
eter. It is a simple and effective method to evaluate
laryngeal function. Mean values of MPT are re-
ported as 22-34 seconds in males and 16-25 in fe-
males.'? In our study group, MPT was significantly
lower in SCPL-CHP (3-18 seconds) and SCPL-

CHEP (3-9 seconds) groups when compared to
control subjects (10-26 seconds), meanwhile the
difference between SCPL-CHP and SCPL-CHEP
was not statistically significant. Loose and unstable
occlusion of neoglottis after SCPL, causes substan-
tial air loss during phonation since the closure is
deficient (leads to shorter phonation time and
higher phonation quotient)."

When laryngostroboscopic evaluation is com-
pared with results of acoustic voice analysis, no di-
rect correlation could be found between anatomic
features and voice parameters such as Fy, jitter,
shimmer and NHR. Researchers particularly stated
that global measurements such as MPT are not af-
fected by glottic closure. They concluded that MPT
measurements concern the whole phonatary tract,
thus cannot be directly correlated to a single
anatomic laryngostroboscopic feature. They re-
ported that glottic closure was correlated with
epiglottic length and oral airflow, meanwhile they
found it to be unrelated to supraglottic pressure.'*

In a study performed by Crevier-Buchman et
al., MPT was reported to be within normal levels in
patients who underwent SCPL indicating that re-
constructed neoglottis is efficient and adequate to
produce sound.”

Phonation quotient defined as the percentage
of MPT to functional vital capacity was signifi-
cantly higher in both SCPL-CHP and SCPL-CHEP

TABLE 8: Objective voice analysis results of control subjects.

Case No Age Sex MPT FQ FO

1 75 M 14 205.71 98.815
2 59 M 10 292.0 190.457
3 55 M 17 174.11 142.009
4 64 M 19 189.47 165.552
b 54 M 11 335.45 144.016
6 60 M 17 195.88 128.287
7 65 M 26 113.46 121.72
8 60 F 24 125.83 193.032
9 62 14 263.57 94.633
10 55 M 12 288.33 127.715

Jitter% VFO0 Shimmer% APQ NHR SPI
1.041 25.934 2.845 2.642 0.128 36.03
1.131 4.733 2.529 2.354 0.12 26.77
42.064 3.229 6.375 4176 0.157 33.503
0.78 0.98 1.395 1.343 0.108 20.692
0.528 4663 1.503 1.445 0.118 14.663
1.256 1.188 9.538 14.032 0.14 16.54
1.804 45.689 3.581 2533 0.13 30.832
2.428 2.343 46.419 1.629 0.103 26.857
6.638 13.472 17.589 10.898 0.582 31.048
3.165 17.564 3.101 2.439 0.144 38.744

MPT: Maximum phonation time, FQ: Phonation quotient, FO: Fundamental frequency, vFO: Fundamental frequency variation, APQ: Amplitude perturbation quotient, NHR: Noise to

harmonics ratio, SPI: Soft phonation index.
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groups, when compared to control subjects, mean-
while the difference between two study subgroups
was not statistically significant. Decline of MPT,
inspite of a constant vital capacity could be due to
deterioration in phonation ability. The rise in
phonation quotient supports this assumption.

The reason of this deterioration of phonation
ability is likely due to the loss of vibratory func-
tions rather than the loss of motor functions. Per-
formed surgery modifies both vibratory segment
and airway structure, but findings about these two
parameters suggest that the change in vibratory
segment plays a bigger role in voice alteration.

In our study, there was no statistically signifi-
cant difference between study and control groups
in F(, a parameter of acoustic voice analysis. Fun-
damental frequency, refers to the number of glot-
tic cycles in a second. Changes in F; means the
change of rate in glottic cycle. The most effective
method to do that, is to change the mechanical fea-
tures of the vocal cords. Fundamental frequency
could be raised by the help of cricothyroid muscle.

In a study performed by Crevier-Buchman et
al., mean F, was reported to be lower in study
group, when compared to healthy individuals.'
This finding could be explained by the vibratory
part of neoglottis being thicker after SCPL when
compared to healthy individuals. Lower F, shown
in these patients supports the theory that voice dis-
orders could develop after SCPL operation.

Titze et al. highlighted the correlation between
voice and pulmonary pressure, vocal cord length,
tension of intrinsic muscles and passive stress of mu-
cous membranes.'® All these parameters except pul-
monary pressure get modified after SCPL operation,
thus explaining the decrease in F."

In a study performed by Crevier-Buchman et
al., it is reported that there was no statistically sig-
nificant difference in mean Fj or F with standard
deviation levels in same study group before SCPL
surgery and 6 months postoperatively.!! These
findings are in terms with previous studies of the
same researchers, which compared patients before
SCPL-CHEP and 18 months postoperatively. Mean
F, values were reported to be 150 Hz in patients
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and 124 Hz in healthy individuals. However, the
difference between standard deviation of F(y values
was statistically significant in SCPL patients. SCPL-
CHEP patients showed greater variation in F( range
which is related with features of neolarynx, such
as mass, length and tension. The fact that there was
no statistically significant difference in standard
deviation of F( levels in our study, could be related
to the few number of our study group.

In a study performed by Bron et al.,, it is re-
ported that voices of male patients who underwent
SCPL operation were significantly lower, when
compared to healthy male subjects (F, 70,1 Hz).1? A
voice within this frequency is quite similar to the
esophageal voice frequency after total laryngec-
tomy with a mean F of 65,6 Hz (range 44,9-85,8
Hz). By applying more power and pressure during
neoglottic occlusion, most patients harden their
neoglottis and achieve a better vibratory function.
Functional outcomes are a tiresome voice structure
and a speech style with short sentences. Most pa-
tients usually talk less because they become short of
breath.

In a study performed by Yiicetiirk et al., mean
F, value was reported to be 100 Hz in SCPL pa-
tients. This value is significantly lower when com-
pared to control subjects (138.76 Hz).'” Low F,,
values in SCPL patients are probably related to vi-
brating arytenoids and large mass of tongue base.
According to most researchers and as in results of
our current study, SCPL patients seem to have
lower F; values, however there are also some re-
ports supporting otherwise.

In a study performed by Horii et al., shimmer
and jitter analyses are considered to be useful in
evaluating vibratory function of neoglottis.'® Dur-
ing supracricoid larygectomy procedures, wide re-
section is performed in paraglottic space and
intrinsic larygeal musculature. Moreover, the vi-
brating portion of mucus membrane of remaining
arytenoid cartilages lies on a muscular structure
which loses its stretching and adaptation abilities
after surgery. These anatomical features could ex-
plain the unstable vibrational pattern and increased
shimmer and jitter values."”



Elif CIFTCI et al.

KBB ve BBC Dergisi 2018;26(2):54-64

In results of our study, when study and
control groups were compared in terms of jitter
percentage as an acoustic analysis parameter, vari-
ability levels were significantly higher in both
study groups when compared to control subjects,
meanwhile the difference between SCPL-CHP and
SCPL-CHEP subgroups were not statistically sig-
nificant.

When study and control groups were com-
pared in our study using the phonation of vowel ‘a’
in terms of shimmer as an acoustic analysis param-
eter, variability levels were significantly higher in
both study subgroups when compared to control
subjects.

Consistent with literature, shimmer and jitter
values were found to higher in control subjects.
Perturbation measurements (jitter and shimmer)
can be useful in evaluating the vibratory activity of
neoglottis. Mucosal wave motion of neoglottis after
SCPL has a rough structure which causes higher
perturbation levels."”

When study and control groups were com-
pared in terms of vF; as an acoustic analysis pa-
rameter, variability levels were shown to be higher
in the study group. Fundamental frequency varia-
tion levels can increase independent of irregulari-
ties in vocal pitch.

Any random, regular short term or long term
changes could increase vF; levels. During pro-
longed phonation, normative threshold values as-
sume F; to be constant, therefore all changes in F,
values effect vFj measurements.

When we compared study and control groups
in terms of APQ as an acoustic voice parameter,
variability levels were shown to be higher in the
study group. Amplitude perturbation quotient
refers to irregularities of peak amplitude in short
term voice. Amplitude irregularities between two
cycles could be related to vocal cords inability to
sustain periodic vibration in some periods causing
irregular noises in voice signal. Breathy and low
voices usually have higher APQ values.

In comparison of study and control groups in
terms of NHR as an acoustic voice parameter, vari-
ability levels were shown to be higher in the study
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group. Increased NHR levels indicate spectral voice
caused by variability of amplitude or frequency
(e.g. shimmer or jitter), irregular noises, sub-har-
monic elements or cracking voices.

Looking to results of our study, when study
and control groups were compared in terms of SPI
as an acoustic voice parameter, variability levels
were shown to be higher in the study group. Soft
phonation index is used to describe how tight and
complete vocal occlusion occurs. Increased SPI
usually indicates vocal cord occlusion to be loose
and incomplete during phonation.

Bron et at. demonstrated significant increase
after surgery in jitter, shimmer, NHR values of
acoustic voice analysis parameters.'?

In a study performed by Zacharec et al., MPT
reported to be halved after SCPL surgery, when
compared to control subjects.”” Every patient tries
increasing their neoglottal durability and subglot-
tal pressure in order to compensate the loss of air.
They have to pay twice the effort when compared
to healthy speakers. Thus every patient suffers
from vocal exhaustion caused by this extra effort
when speaking. Low frequency, high jitter and
shimmer values, high NHR levels are some acoustic
abnormalities which exist in these patients and
they are related to mucosal vibrational pattern of
an unstable structure of valve mechanism in re-
constructed larynx without adaptive abilities.

In a study performed by Yiicetiirk et al., every
acoustic parameter except voice intensity were
found to be significantly different in post SCPL pa-
tients.'” Fundemental frequency and NHR were re-
ported to be lower, while jitter, jitter percentage
and shimmer values were reported to be higher.

Characteristic acoustic features in patients
with acoustic abnormalities such as low F; and
high jitter, shimmer, NHR levels are related to
slower, unstable and inadequate vibratory function
of newly constructed neoglottis."”

One of the primary results in a study reported
by Yiicetiirk et al. is the finding that number of
preserved arythenoids were not correlated to voice
and speech parameters.'” This situation could be re-
lated to incomplete neoglottal occlusion after SCPL



Elif CIFTCI et al.

KBB ve BBC Dergisi 2018;26(2):54-64

operation regardless of the number of arytenoids
preserved. Acoustic parameters were shown to be
significantly different when compared to control
subjects. As a result of the study, voice after SCPL
was reported to be rough, breathy, unpleasant but
acceptable. Quality and perception of the voice
were reported to be adequate in terms of commu-
nication and social acceptance.

In our study, the total mean score of VHI of
SCPL-CHP was 35 and the total mean score of VHI
of SCPL-CHEP was 43. Thus, both groups pre-
sented moderate voice disorder, without significant
difference between them. This result suggests that
patients with SCPL have a voice quality enough to
perform a normal conversation. In a study per-
formed by Kandogan et al., VHI scoring system was
interpreted as ‘0-30: minimal voice disorder, 31-60:
moderate voice disorder, 61-120: severe voice dis-
order’. Results of our study supports the same.?

In a study reported by Schindler et al. mean
scores of VHI survey in SCPL patients were 29,9
+/- 22,8 (3-79), emotional scores 7,6 +/- 8,9 (2-32),
physical scores 9,7 +/- 6,9 (3-21) and functional
scores 12,2 +/- 9,4 (4-33)." Life quality is based on
several different factors, including psychosocial,
cultural and ethnical factor. Therefore it is not sur-
prising to find different results in VHI scores at
studies performed with small number of patients.
Moreover voice is used more frequently in daily
conversations leading faster exhaustion.

Subjective evaluation performed by patients of
value for final results. Scores between 0 and 5 were
used during self performed voice evaluation. Ac-
cording to most patients in our study group their
voice was adequate to perform a conversation.

When SCPL-CHP and SCPL-CHEP were com-
pared, some patients had worse acoustic parame-
ters in SCPL-CHP group. These results also suggest
that preserving epiglottis plays an important role
during speech and swallowing. When their epiglot-
tis got resected, patients had to use their tongue
base to perform these functions.

Regarding speech and swallowing functions,
dynamic tongue and tongue base are not as safe as
epiglottis to perform a neoglottal function.”
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GRBAS scale was used during subjective eval-
uation performed by the clinician. Patients who
underwent SCPL generally had moderate and se-
vere voice disorders. There was no patient without
hoarseness and difficulty in phonation. Fifty-three
point eight (53,8%) of SCPL-CHP and 55,6% of
SCPL-CHEP patients reported to have moderate
hoarseness in their voice. Only 7 of the SCPL-
CHEP patients did not have breathy voice, the rest
of the patients presented moderate air flow and
breathiness. This result is related to an incomplete
occlusion of larynx with deformed anatomy after
SCPL-CHEP operation. Only 1 patient in each
group did not have asthenicity. Generally patients
who underwent SPCL presented a breathy, weak
and hoarse voice with difficulties in phonation.

In a study performed by Dejonkere et al. with
a study group of 943 patients from various Euro-
pean countries, GRBAS scale was reported to pro-
vide reliable and consistent results.” By the power
of this information, Crevier-Buchman et al. per-
formed another study to evaluate patients who un-
derwent SCPL-CHEP operation, comparing them
before and 6 months after surgery, and reported
hoarseness to be the only parameter to worsen after
operation.!! These data are in terms with the study
results performed by Rydel et al. who evaluated 36
Tla glottic carcinoma patients (18 laser cordec-
tomy, 18 radiotherapy) and reported hoarseness to
be the only perceptual voice parameter to worsen
in patients who underwent surgical operation.?
Hoarseness is related to irregular glottal motion so
it is expected of this perceptual voice parameter to
change after surgery in patients with glottic carci-
noma.!

When mucosal wave motion was evaluated by
laryngostroboscopy, patients with SCPL showed
severe asymmetry and moderate mucosal wave dis-
orders, but in terms of irregularities it was severe
in 15 of 26 patients with SCPL-CHP, moderate in 6
of 9 patients with SCPL-CHEP.

In our study group voice and speech parame-
ters were found to be consistent with stroboscopic
evaluation. A previous study performed by Yuce-
turk et al. supports our results.!”
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Only one of the previous studies reviewing
laryngostroboscopic evaluations, found out that pa-
tients with the best acoustic parameters (F, jitter,
shimmer) showed the best symmetry and periodic-
ity scores.!*

Supracricoid partial laryngectomy is an effec-
tive conservational surgery as an alternative
method to total laryngectomy to be performed in
chosen cases of advanced stage laryngeal malig-
nancies. In a study performed by Zacherek et al.'®
SCPL operation preserved vocal, speaking and
swallowing functions, even though final outcomes
were variable. Neoglottal incompatibility caused a
loss of voice quality.

I CONCLUSION

As a conclusion, SCPL could be performed in cho-
sen cases of advanced laryngeal malignancies as al-
ternative surgical method, preserving, speaking and
swallowing functions, providing acceptable func-

tional results as expressed by patients. When SCPL
patients were evaluated in the long-term postoper-
atively, using acoustic voice analysis, laryngostro-
boscopic examination and voice handicap index,
even though they suffered from voice weaknesses,
functional results were generally found to be ac-
ceptable.
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