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Pe3ume

Boeen: HapymyBamaTa Ha TriacoTr ce ao0po
MO3HATH KOMIUTUKALUH KO C€ YeCTO MOBpP3aHH
co 0ojecTH Ha THPOUAHATA XKJE3Aa U 3apaau
TOA IITO TJACOT € C& YIITe OCHOBHO CPEICTBO
3a KOMyHHUKaIlHja, MHOTY € B&)KHO J1a C€ OIp-
’KyBa HETOBHOT KBAJIUTET

Henu: Ilenta Ha oBaa CTyAMja ce OJHECYBa Ha
nparamaTa i MOCTOjaT CTATUCTHYKH 3HAYH-
TEJTHH Pa3jIMKU Mely pe3yjTaTuTe BO CaMoolle-
HYBambETO Ha IJIaCOT, MepleNTUBHATA MPOLICHA
W aKyCTHYHATa aHaJM3a Ha TJIAacOT Mpel W 10
THPOUCKTOMHjaTa U Tk MOCTOjaT CTATHCTHY-
KM 3HaYajHU Pa3iIMKu Mery BapujabiIuTe Ha ca-
MOOLICHYBab€ Ha TJIACOT, MepIENTUBHATA MPO-
IIeHa Ha TJ1acoT M aKyCTHYHATa aHaJlk3a Ha IJia-
COT MpeJ U M0 TUPOUIEKTOMH]aTa.

Metoau: OBa HaydYHO HCTPAXKYBakhE BKIydH 12
Y4eCHUIIM Ha Bo3pacT Mmery 41 u 76 roguHu.
CaMooIIeHyBameTO Ha IJIacoT Oele HM3BEIeHO
CO TOMOIII Ha XpBaTcka Bep3uja Ha MHaekcor
Ha HapymryBama Ha rnacot (MHI'). bea xopuc-
TCHU CHUMCHH IIPUMCPOLU 3a NCPLCITUBHA
eBajyallfja, a I0Toa HCTUTE Oea eBayMpaHU
0]l KJIIMHUYKH Joromen. bea kopucTteHn cHuMe-
HU TPUMEpOIM Ha (QOHAaNMja 3a aKyCTHIHA
aHajm3a ITO Oemie W3BEJCHA CO IOMOII Ha
akyctuuHara nporpama [Ipaar. Cure noduenn
uHpopmarmu 6ea 00paboOTeHH CO MOMOII Ha
CTaTUCTHYKO JACCKPUITUBHU W HETIapaMETpPUC-
KH CTaTHCTUYKU METOTH.
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Abstract

Introduction: Voice disorders are a well-
known complication which is often associated
with thyroid gland diseases and because voice
is still the basic mean of communication it is
very important to maintain its quality healthy.
Objectives: The aim of this study referred to
questions whether there is a statistically
significant difference between results of voice
self-assessment, perceptual voice assessment
and acoustic voice analysis before and after
thyroidectomy and whether there are
statistically significant correlations between
variables of voice self-assessment, perceptual
assessment and acoustic analysis before and
after thyroidectomy.

Methods: This scientific research included 12
participants aged between 41 and 76. Voice
self-assessment was conducted with the help
of Croatian version of Voice Handicap Index
(VHI). Recorded reading samples were used
for perceptual assessment and later evaluated
by two clinical speech and language
therapists. Recorded samples of phonation
were used for acoustic analysis which was
conducted with the help of acoustic program
Praat. All of the data was processed through
descriptive  statistics and  nonparametric
statistical methods.
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Pesynraru: Pesynrarute nokaxaa [eka He
MOCTOjaT CTATUCTUYKK 3HA4YajHU Pa3IUKu Mery
pe3ynTaTHTe Of CaMOOIIEHYBAamkETO HA TI1acOT U
pesynTaTuTe Of aKyCTHMYHATa aHalu3a Mpel U
[0 TUPOUJAEKTOMHja HAa THUPOHUAHATA >KJIE3Ja.
CraTHCTHYKY 3HauYajHa Kopesamuja Oerie OTK-
pueHa Mely BapujabnuTe Ha MEPLENTUBHOTO
OLICHyBambE U aKyCTHUHATa aHANIN3A.
3akay4dok: JloOueHuTe pe3ynTaTH yKaKkyBaat
Ha BaXHOCTA Ha MYJITHANMEH3HOHATHOTO, IIpe-
OIIEpPaTUBHOTO M IOCTONEPAaTUBHOTO OLICHYBa-
we. OBOj BUJI Ha OLIEHYBAaHkE UM JaBa MOXKHOCT
Ha JIOKTOPHTE Aa I'M ONHIIAT CHTE KapaKTepHuc-
THKH Ha TJIACOT U UM 00e30enyBa COOIIBETHU
MPENOpaKkyu 3a MOHATaMOIIHA pPeXaOuIuTaIMja
Ha MaUeHTOT CO IeJI 1a ¢ MOI00pH TIIacoT.

Knyunu 360posu: xeanumem na anacom, omcm-
PAaHY6arbe Ha MUPOUOHAMA HCAE30d, CAMOOYEH)-
8arbe HA 21ACOM, NEPYENTNMUBHO OYEHY8Arbe HA
21aCOm, AKYCMUYHA AHATU3A HA 2IACOM

Bosed

THUPOUIEKTOMHja Ha TUPOUIHATA JKIIE3/1a € XH-
PYPIIKH 3adaT ITO pe3yNTHPa CO LENOCHO WK
JIeTyMHO OTCTpaHyBambe Ha TUPOMIHATA XKIIE3-
na (1). Hajuectn 3a0onyBama Ha TUpOHIHATA
JKJIe3l1a, P KOHM € TMOTPeOHO THPOUICKTOMH]ja
ce: I'YIIaBOCT, XUIIEPTHPEO3a, aBTOUMYH THPO-
WMTUC U PaK Ha THpouaHata xJie3na. LlenocHa
TUPOUICKTOMHja 3HAUH LEJIOCHO OTCTPaHyBabhe
Ha JBaTa JoOyca (2) momeka ToTaiHa J0OEKTOo-
MHja 3Ha4M OTCTpaHyBame Ha elleH JIo0yc Ha
TUPOW/IHATA KJe3qa. Bo MoCieAHUTe TOAWHU
ce moroysieM Opoj XMpyp3u H30HpaaT IeIOCHA
THPOUACKTOMH]ja, AYPH U BO CIIyuad Ha OCHHMT-
HY 3a0onyBama (3). THpOHAEKTOMHjaTa UMa 3a
[eJT Ja TH OTCTPAHU MATOJIONIKU POMEHETHTE
TKHBa, TPU WITO ja 3aap)KyBa (yHKIHjaTa Ha
napatupouiHaTa XJie€3aa W T'M 3aJpKyBa HIIU
nono0pyBa (hyHKIMHUTE Ha TIIACOT, TOBOPOT U
roiramero. Bo mocnemuure roaunan, O6pojoT Ha
MAIMEHTH Kaj KOU € U3BPIICHA THPOUICKTOMH]ja
€ 3roJIeMEeH M MaKo ce NpaBM Kaj JBara IoJa,
OpojOT Ha TMAalMEeHTUTE OJI JKEHCKU TIION €
norosem (1, 4).

TupoumHaTa >Ie3ga co3laBa THUPOHICH XOp-
MOH KOj MMa IoBeke (PH3HOJIOIIKY BIIHjaHH]ja U
€ HEONMXOAEH 3a HOPMaIHO (YHKIHOHUPAHE,
pacT ¥ pa3Boj Ha PA3IMYHU TKHBA KaKO M Ha IPK-
nasot (5). Kako pesynrar, 3a0onyBamara Ha TH-
pOHJIHATA JKJIe3/la MOXKeE J1a MMaaT BJIMjaHHE Ha
CHTE CTPYKTYPU BKIy4CHH BO MPOIYKIHja Ha

Results: Results showed that there are
statistically significant differences between
results of voice self-assessments and results of
acoustic  analysis  before and  after
thyroidectomy. Statistically significant
correlations were found between variables of
perceptual assessment and acoustic analysis.

Conclusion: Obtained results indicate the
importance of multidimensional, preoperative
and postoperative assessment. This kind of
assessment allows the clinician to describe all
of the voice features and provides appropriate
recommendation for further rehabilitation to
the patient in order to optimize voice outcomes.

Keywords: voice quality, thyroidectomy,
voice self-assessment, perceptual voice
assessment, acoustic voice analysis

Introduction

Thyroidectomy is a surgical procedure which
results in total or partial thyroid gland
removal (1). The most common thyroid
gland diseases, in which thyroidectomy is
indicated, are: goiter, hyperthyroidism,
autoimmune thyroiditis and thyroid cancer.
Total thyroidectomy implies complete
removal of both thyroid gland lobes (2),
while total lobectomy implies removal of
only one thyroid gland lobe. In the past few
years more and more surgeons choose total
thyroidectomy, even in cases of benign
diseases (3). Thyroidectomy aims to remove
pathologically altered tissue while preserving
parathyroid gland function and to preserve or
improve voice, speech and swallowing
functions. The number of patients that
undergo thyroidectomy has grown over the
years and even though it's performed
amongst both genders, most of the patients
are females (1, 4).

Thyroid gland produces thyroid hormone
which has multiple physiological effects and
is essential for normal functioning, growth
and development of various tissues as well as
larynx (5). As a result, thyroid gland diseases
can affect almost all structures engaged in
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IJIacOT, Kako Ha IpPHUMep. TPKIAaHOT, Tpaxeara,
MYCKYIIUTE U HEepBHUTE Ha TpKiIaHOT (6). [loTou-
HO Ka)KaHO, 3apaJy aHATOMCKAaTa IIOBP3aHOCT Ha
OBHE OpraHd, CEH30pHO-MOTOPHOTO HapyIIyBa-
B¢ Ha JIapuHreajHaTa (QyHKIMja MOXE Ja Jo-
Bezie 0 TupounekroMuja (7). dakTtopu KoM ce
TIOBP3aHH CO TIOTOJIEM PHU3HK 33 HapylIyBame Ha
JIapUHTeATHHTE HEPBU Ce. CeKyH/IapHaTa THPOU-
JIEKTOMH]ja, JWjarHO3WTE 3a MalurHeH pak (8),
roJieMaTta KOJIMYMHA HA W3ry0eHa KpB, ITOJONTO-
TO BPEME M MOTOJIEMHUOT CTETICH Ha TUPOUAEKTO-
muja (7, 9-11) Kako U UCKYCTBOTO Ha XUPYProT
(7, 8).

[TpoMennTe Ha TIIACOT MO TUPOUAECKTOMH]ATA Ce
9YeCTO MOBP3aHU CO PEKYPEHTHOTO (HaaBOpEII-
HO) HapylIyBamke Ha JIAPWHTCATHHOT HEPB, a
PETKO CO CYNEepPHOPHOTO HapyIIyBamke Ha Jia-
puHreaTHHOT HepB (4). 3amHata rpaHKa Ha pe-
KypeHTHHOT JIapUHT€alleH HEepB T'M HWHEpBHpa
alyKTOPHUTE MYCKYJIM KOU OBO3MOXKYBaaTr OT-
BOpame Ha IJIACHHUTE KHIM, JOAEKa IpeaHara
TpaHKa TH HMHEPBHpAa aTyKTOPHHATE MYCKYIH
KOHM UM OBO3MO’KYBaaT Ha TJIACHHUTE JKHUIIU J1a Ce
3arBopar (1). HagBopemnaTta rpanka Ha cyre-
PHOPHHOT JIApUHTEAIEH HEpB € OJIrOBOpHA 3a
WHEPBUPAHkHE HA KPUKOTHPOUTHUOT MYCKy (12,
13), unja ymora e akTMBHO Jla TH pacTerHyBa
TJIACHUTE JKWIM 332 BpeMe Ha (hoHalMja 3a THE
Ia ja 3romemar cBojara TeHsuja (14). On cute
KOMIUIMKAUU TIpH THpouaekToMuja 22.2% ce
OLUTETYBaba Ha PEKYPEHTHUOT JIapUMHIE€AIEH
HepB, Jgojaeka 3,7% ce HapyllyBamba Ha HaJBO-
pelIHaTa TpaHKa Ha CYNEpHOPHHOT JIApUHTea-
neH Heps (15). TIpeBayieHnjata Ha OIITETyBA-
BaTa Ha JIAPUHTCAUTHHOT HEPB BO LIEJOCHA TH-
pounekromuja ¢ 1,9%, a BO memyMHa THPOH-
nekromuja 2,4%.

OmreryBamaTa Ha (DYHKIMUTE Ha JApUHTEAN-
HUOT HEPB HAJUECTO C€ MHUHJIMBH U PETKO TPaj-
HH, 3apaJiy LITO MOCTONEpaTHBHATA eBalyaluja
€ Ba)kKHa KaKO M BPEMETO BO KOE Ce BPIIH eBa-
TyalpjaTa Ha OIITETyBamaTa Ha JIAPHHTCaTHU-
ot HepB. [IpoleHTOT Ha MaIMeHTH co mape3a Ha
JAPUHTEATHUOT HEPB 110 TUPOUICKTOMHM]ja Ola-
fa co TekoT Ha BpemeTo (16).

OH_ITeTyBaH)eTO Ha JIApUHTCAJIHUOT HCPB MOXKE
Ja TpeIu3BHKA Pa3IMYHH BOKATHH W JIAPUH-
TeaJHd CUMIITOMH 32 BpeMe Ha TUPOHUICKTOMH-
jata (10), Kako IITO ce: MPOMEHH BO TJACOT,
JUIICHETO, TONTAKBETO U KallTUIa KOja OOMYHO
e HeedpukacHa u THBKa (7). IIpoMeHuTe Ha
IJIaCOT MOXKE Jla BapHpaar of Oyiard A0 TeIIKd
abepanuu win on auchonuja no adonuja. Jla-
puHreanHarta JUcyHKIHMja MOXeE Ja JOBeJe 110
MUHJIUBH WIH TPAjHH HAPYITyBarba Ha TTOIBHXK-

voice production, such as: larynx, trachea,
laryngeal muscles and nerves (6). Precisely
because of such anatomical connection
sensorimotor  impairment of  laryngeal
function is a possible thyroidectomy
complication (7). Factors associated with
higher risk of laryngeal nerve impairment,
are: secondary thyroidectomy, malignant
cancer diagnosis (8), higher amount of blood
loss, longer time and bigger extent of
thyroidectomy (7, 9-11), but also the
surgeons experience (7, 8).

Voice changes after thyroidectomy are more
often associated with recurrent (inferior)
laryngeal nerve impairment and rarely with
superior laryngeal nerve impairment (4).
Posterior branch of recurrent laryngeal nerve
innervates adductor muscles which enable
vocal folds to open, while the frontal branch
innervates adductor muscles which enable
vocal folds to close (1). External branch of
superior laryngeal nerve is responsible for
innerving cricothyroid muscle (12, 13)
whose role is to actively stretch vocal folds
during phonation to increase their tension
(14). 222 % of all thyroidectomy
complications are recurrent laryngeal nerve
impairments, while 3.7 % are external branch
of superior laryngeal nerve impairments (15).
Prevalence of laryngeal nerve impairments in
total thyroidectomy is 1.9% and in partial
thyroidectomy 2.4 % (2). Impairments of
laryngeal nerve functions are mostly
transitory and rarely permanent, which is
why postoperative evaluation is important as
well as time in which assessments of
laryngeal nerve impairment are conducted.
The percentage of patients with laryngeal
nerve paresis after thyroidectomy declines in
time (16).

Laryngeal nerve impairment can cause
different vocal and laryngeal symptoms
during thyroidectomy (10), such as: changes
in voice, respiration, swallowing and
coughing which is usually ineffective and
silent (7). Voice changes can vary from mild
to severe aberrations or from dysphonia to
aphonia. Laryngeal dysfunction can lead to
transitory or permanent disorders of vocal
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HocTa Ha rnacHute xunu (13). Hapymysame Ha
MOJBIDKHOCTA HA TJACHHUTE JKUIM BKIYyYyBa
VHHJIaTepaiHa WX OmiarepanHa mape3a WM
mapanm3a Ha TJIacHWTe Xunu. HapymryBamara
HAa TJIacOT IO THPOUACKTOMHja MOKE 3HAUUTEIN-
HO JIa BJIMjaaT Ha KBAJIUTETOT Ha XKHUBOTOT (17).
be3 ornen Ha Toa KOJIKY MHIUBHIyaTa 3aBHCU
0] CBOjOT TJIac BO CBOjaTa mpodecHja, KBaH-
TETOT Ha XUBOTOT € HapylleH OWUJCjKU THE TO
KOPHCTAT CBOJOT TJIaC BO CEKOjIHEBHATA KOMY-
Hukandja. Ha Toj HaumH, nmucdoHUjaTa BiUjac
HE caMO Ha MPO(PECHOHATHHOT, TYKY U COIH-
JAJHHOT aCHeKT Ha XKHUBOTOT.

HapymryBamara Ha I1acoT, HCTO Taka MOXe J1a
Ouzat pe3yirat Ha AuCc(YHKIMja Ha THPOHTHA-
Ta JKJIe31a U Ja Ommar MpUCYTHH Tpen THPOU-
nektomujata (6). EnmokpuHaTa muchyHKIM]ja,
KaKO M XUIOTHPOUAU3IMOT (5) WU XUIIEPTHPO-
HUIU3MOT, OOMYHO BOJHU JI0 MOOJIard HapyIryBa-
Ba Ha [NIACOT, MITO 3HAYHU MPEMHOTY HHCKA WA
MPEMHOTY BHCOKa (yHIaMEHTalIHa (HPEKBEH-
[I{ja, BOKAJICH 3aMOp, OTOK Ha TJIACHUTE KHUIIN
W 3rojieMyBame¢ Ha HHBHata Maca (18). Hapy-
IIyBamaTa Ha TJIAcOT KOM C€ MPHUCYTHH IIpen
TUPOUJIEKTOMHja MOXeE Ja ce OJHecyBaaT Ha
NpUCYCTBOTO Ha MAJIMTHCH WJIN 6eHI/IFHeH paxk
KOM TipaBaT IPUTUCOK Ha JIAPUHTCAJTHUTEC
CTPYKTYpH W Ja ja HapyllyBaaT HOpMaiHaTa
napuHreanHa ¢yHknuja. Bo oBue ciydau, TH-
POHJIEKTOMH]jaTa MOXE Jia TIOBEJE JI0 MoIo0py-
Bame Ha riacot (6). OTcTpaHyBamkeTO HA THPO-
WJIHATA JKJIe3/1a ¥ MMOCTOSYKHOT PaK pe3ysTupa
CO HamalyBarme Ha MPUTHUCOKOT M MOI00pyBa-
B¢ Ha BUOpAIMUTE Ha ritacHuTe KUl (13).
Nako kaj rosieM Opoj MarMeHTH MPOMEHUTE Ha
TJIACOT C€ I10jaByBaaT IPEAOTIEPATHBHO H IIOC-
TOMEPATHUBHO, CTAHAAPJHUTE HACOKH 3a Mpe-
BEHIIM]ja, YTBPAYBamkE U MPOICHKA Ha IJIacOT C&
VIITE HE Ce [EJIOCHO AePUHUPAHHU.

Osgaa ctyauja ce (oKycHupa TOKMY Ha OTKpHBa-
BETO TN HapYIIyBamkeTO HA TIIACOT € IPUCYT-
HO TIpeJ THPOWACKTOMHja WM TPOMCHUTE BO
KBaJINUTETOT Ha TJIACOT CE JAUPEKTHA MOCIESIUIIA
Ha camara THPOUICKTOMHUja.

Memodu

YyecHuyu

Bo oBa HayuHO HcTpaxkyBame Oea BKIydeHH 12
Y4eCHHLM, Ha Bo3pacT Mely 41 u 76 (mpoceuna
Bo3pacT of 58). bea BkilyyeHu ciegHUTE KpUTe-
PHyMH: KEHCKHU TIOJI ¥ MHAWIMPAaHa U W3BpIICHA
TUpoueKkTOoMHja. [ TaBHaTa IpHYMHA 32 eKCKITY-
3MBEH U300p Ha XCHCKHOT IOJ € JIeKa THPOU-
JIEKTOMHM]a TIOYECTO CE BPIIU Kaj KEHUTE OTKOJI-

folds mobility (13). Disorder of vocal folds
mobility includes unilateral or bilateral vocal
fold paresis or paralysis. Voice disorders
after thyroidectomy can significantly affect
the quality of life (17). No matter how much
individuals depend on their voice in their
profession, quality of life is disrupted as long
as they use their voice in everyday commu-
nication. In that way, dysphonia affects not
only the professional, but also the social
aspect of life.

Voice disorders could also be the result of
thyroid gland dysfunction and be present
before  thyroidectomy (6). Endocrine
dysfunction, like hypothyroidism (5) or
hyperthyroidism, usually leads to milder
voice disorders, meaning too low or too high
fundamental frequency, vocal fatigue, vocal
folds swelling and increasing in mass (18).
Voice disorders which are present before
thyroidectomy can refer to presence of
malignant or benign cancers that apply
pressure on laryngeal structures and disrupt
normal laryngeal function. In these cases,
thyroidectomy can lead to voice impro-
vement (6). The removal of thyroid gland
and existing cancer results in pressure
reduction and improved vibration of vocal
folds (13).

Although in a large number of patients voice
alterations  appear  preoperatively and
postoperatively, standard guidelines for
prevention, assessment and evaluation of
voice are still not fully defined.

This study was focused precisely on detecting
whether a voice disorder is present before
thyroidectomy or if changes in voice quality
are a direct consequence of thyroidectomy
itself.

Methods

Participants

This scientific research included 12 participants,
aged between 41 and 76 (average age of 58).
Included criteria were: female gender and
indicated and performed thyroidectomy. The
main reason for exclusive choice of female
gender is that thyroidectomy is more often
performed in females than males (1), ratio 4:1
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Ky kaj maxkute (1), coognocot e 4:1 (4).

Mery cuTe y4ECHUIIM THPOUIEKTOMHja € HAIO-
KeHa oJ] ctpaHa Ha xupypr, OPJI cienujanmcr.
Jujarnosure Oea: TyIIaBOCT, aBTOUMYH TUPOH-
mutuc (Hashimoto), 6eHUrHeH pak Ha THPOHI-
HaTa JKJe3la, paK Ol HEMo3HaTa ETHOJIOTH)a,
XHIIOTUPOHIU3AM W XHIIEpTHpOuaAn3aM. JleBer
VYCCHHIIY MMaa eHa JujarHo3a: rymasoct (N
= 4), aproumyH TapouguTHc (N = 2), GCcHUTHECH
pak Ha TEpougHarta xje3na (N = 2) u pak co
Heno3Hata eruonoruja (N = 1). Tpu yuecHunu
“Maa JIBOjHa JMjarHO3a, BO KOMOWHAaIHja:
rymaBoct u xuneprapounusam (N = 1), aBTo-
UMYH TUPOHMIUTUC M PaK OJf HEMO3HATAa ETHO-
noruja (N = 1) 1 aBTOUMYHU TUPOUAUTHC U XU-
notuponu3aMm (N = 1). IlernocHa THpOUAEKTO-
MHja Oellle U3BeIeHa Ha MoroyieM Opoj y4ecHH-
uu (N =9), noneka nodexkromuja Oerie u3Bene-
Ha Ha qpyru ydyecHu (N = 3). Cute yuecHUIH
KOM MMaa IejocHa JoOekToMuja uMm Oerie oc-
TPaHET JICBUOT JIOOYC OJ THPOUIHATA JKIIE3/a.

UHcmpymenmu 3a meper-e

Co cuTe yYecHHIM € CIPOBEICHA Mpenorepa-
THUBHA W TIOCTOIICpaTHBHA OICHKA HA TNIACOT. 3a
Taa men Oelre MPUMEHET METO Ha CaMOOIICHY-
Barbe MM METOJ 32 YTBPIYyBarhe Ha OHO-TICHXO-
COLIMjaITHOTO BJIMjaHHE HA KBATUTETOT HA TJIACOT
Bp3 KBAJIMTETOT HA YKUBOTOT, INTO OEIle TeCTH-
paHa co TIOMOIII Ha XpBaTCKara Bep3uja Ha mpa-
MIATHUKOT 33 MHJCKC HA HAPYIIyBarha HA IJIACOT
(MHT') (19). Bo oBaa crymuja, Gea 3abenexaHu
BKYITHUTE pe3yitatd on Tpu npamanaumy (F-
VHI, P-VHI, E-VHI) u Geme naGmbymyBan -
BKYIIHHOT PE3YJTaT O MpalaJHAKOT.

Ucto Taka, Oemie crnpoBeneHa MeplENTHBHA
MPOIIEHKA Ha TJAcOT Koja Oelle HampaBeHa CO
MTOMOIII Ha CHUIMEHH TIPIMEPOIH Ha YnTame. Ha
CEKO0j YYECHHK My Oelle ajieH TeKCT 3a TpajioT
3arpeb koj ce coctoernie oa 154 300poBu moJe-
JICH Ha TPH €IHAKBU Jena. Tekcror Oerre mpe-
3eHTHpaH Ha Oena xapTtuja A4 dopmar, co upHH
nedaTHu OykBH, ponT Times New Roman, ro-
nemuHa 16, npopen 1,5 co npaBuinHO nopamHy-
Bame. O cekoj o yuecHuImTe Oerre modapaHo
Jla TO IPOYHTA LETHOT TEKCT TJIACHO CO HOp-
MayiHa (DpEeKBEHIMja ¥ WHTCH3UTET Ha TJIacoT.
I'macoBute Ha ydyecHuIMTE Oea OICHETH OI
CTpaHa Ha J[BajIa JOTOMmeau co oneHku ox 0 10
4 xane mrto 0 o3HadyBa Oe3 mucdonuja, a OleH-
kute 1, 2, 3 u 4 3Ha4ea Onara, yMepeHa, Telika
¥ MHOTy Tenika aucdonuja. OneHkuTe o1 Baj-
maTa OlCHyBaud Oca coOpaHu u Oemre mpec-
MeTaHa IPOCeYHa OICHKa 3a CEKOj yYeCHUK. Bo

4).

Among all participants thyroidectomy was
indicated by a surgeon, ENT specialist.
Diagnoses were: goiter, autoimmune thyroiditis
(Hashimoto), benign thyroid cancer, cancer of
unknown  etiology, hypothyroidism  and
hyperthyroidism. Nine participants had one
diagnosis: goiter (N=4), autoimmune thyroiditis
(N=2), benign thyroid cancer (N=2) and cancer
of unknown etiology (N=1). Three participants
had double diagnosis, in combinations: goiter
and hyperthyroidism (N=1), autoimmune
thyroiditis and cancer of unknown etiology
(N=1) and autoimmune thyroiditis and
hypothyroidism (N=1). Total thyroidectomy
was performed on a larger number of
participants (N=9), whereas lobectomy was
performed on other participants (N=3). All
participants that underwent total lobectomy had
the left lobe of thyroid gland removed.

Measuring instruments

Preoperative and postoperative voice assessment
was conducted with all participants. For that
purpose voice self-assessment method or
method of establishing bio-psycho-social
influence of voice quality on quality of life was
applied, which was tested by a Croatian version
of Voice Handicap Index (VHI) questionnaire
(19). In this study total results of three
questionnaire subscales (F-VHI, P-VHI, E-VHI)
and total questionnaire result were observed (T-
VHI).

Perceptual voice assessment which was made
with the help of recorded reading samples was
also conducted. Every participant was presented
with a text about the city of Zagreb which
consisted of 154 words divided into three equal
segments. The text was presented on a white A4
paper, black printed letters, Times New Roman
font, size 16, line spacing 1,5 with justify
alignment. Every participant was asked to read
the whole text out loud with normal frequency
and voice intensity. Participant’s voices were
evaluated by two speech and language therapists
with grades form 0 to 4 where 0 marked no
dysphonia and grades 1, 2, 3 and 4 marked mild,
moderate, severe and very severe dysphonia.
Assessor’s grades were added up and an average
grade was calculated for every participant. In
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OBOj BUJ OLICHYBame Oellle MCKOPUCTEHA €/Ha
Bapujabna: ommTa oreHka 3a auchonuja (Q).
[Ipoceunnot pe3ynarar 3a qucdonuja Oemre 0,81
(95% unrepsan Ha nosep6a (M) = 0,56-0,92).
OBoj pe3yaTaT NoKakyBa rojiemMa CUI'ypHOCT.
OO6jexTHBHA TPOILIEHKAa Ha TJIACOT, UCTO TaKa,
Oerre cripoBeieHa Bp3 OCHOBA HA TPU CHUMEHH
(oHanmu. AKycTHYHATa aHAIH3a Oelle u3Bee-
Ha BO CPEIHHUOT JIeN Ha BTopaTa (oHaIHja, Koja
Tpaeme 5 cekyHau. Toj nen ox ¢oHarujata Oe-
IIe aHalW3WpaH CcO MOMOII Ha Iporpamara
[Ipaar (20) Bo Koja ce MOYMTYBaaT CIICTHHUBE
aKyCTHYHH mapameTpu: QyHIaMeHTaTHa (peK-
BeHnija Bo Hz (F0), dbpekBeHnmja Ha Bapwuja-
OUM Ha BHOpalMM Ha TJIACHUTE XUIOU BO %
(JITT), unTeH3UTET Ha Bapujallii Ha BUOpa-
LIUUTE Ha riacHuTe xui Bo dB (Tpemer), co-
omHoc xapMoHwuja-iryM Bo dB (HNR), u 6pojot
Ha T7acoBHU mays3u (NVB).

Cobupame nodamouyu

VYyecHurute Oea n3dpanu Bo Kimmaudakara 60:1-
Humna "Csetu J{yx", BO OIeNIOT 32 OTOpUHOIA-
PHHTOJIOTHja W XUpPYpPTHja Ha TJIaBa M BpAarT).
CrpoBenyBameTo Ha OBaa cTyauja Oemie oJo-
OpeHo onx crpaHa Ha ETnWykata KOMHUCHja Ha
oonannata. CoOHpameTo Ha TOoAaToIM Oere
CIIPOBEACHO BO IBE BPEMEHCKH TOYKH - Mpel
TUPOHUICKTOMHjaTa U [Ba MECEIa 110 THPOHICK-
TOMHjaTa.

3a mpemor-cryamjata Oeiie pa3roBapaHo CoO
CHUTC HOTCHHI/IjaHHI/I yde€CHULIM Tpe€a MPOLICH-
kute. [loroa cute ydecHWIHM ce coriacuja Jaa
YYecTByBaaT M Jamoa MICMEHa COTJACHOCT 3a
HUBHOTO YYECTBO BO OBaa crynuja. Jlemorpad-
CKUTE U OCHOBHMTE IOJAATOLM OJ] MEAUIIMHCKA-
Ta JIOKyMEHTanWja (MMe M Tpe3nuMe, BO3PAcCT,
IIMjarHO3a, BUAOT W NAaTyMOT Ha IUIAaHHpaHaTa
olepaIyja u JaTyM Ha MpenolepaTHBHA U MOC-
TOIIEpPAaTHUBHA OIICHKA Ha TacoT) Oea 3eMeHH 3a
CEKOj YUECHHUK.

[IpBo, yuecHHUIIUTE CO NIEHKAJIO MOMOJIHHUja mpa-
manauk MHI. Tloroa, Gea cHUMEHU TIpUMEpO-
OU 32 IMEPUENTUBHHU TPONCHKH WM aKyCTHYHA
ananm3a. CHUMEHUTE NPUMEPOIH Of CEKOj
VYECHHK C€ COCTOEja Ol CHUMEH MPHUMEPOK OJf
YUTamke ¥ TP MPUMEpOIH GoHanuja (camoria-
cka / a /). CHuMameTo Oerie M3BEACHO CO II0-
Mo1il Ha nurutaieH pekopaep TASCAM DR-05
CO BIPaJCH CTEPEOKOHACH3aTOp U MHUKPO(POH
co uyBcTBUTENIHOCT A0 125 dB SPL. CHumeHu-
Te TpuMeporu Oea npedpieHn o] PEKOPACPOT

this kind of assessment one variable was used:
general grade of dysphonia (G). The inter-rater
ICC for the Gwas 0.81 (95% confidence
interval [CI] = 056-0.92). This result
demonstrates very strong inter-rater reliability.

Objective voice assessment was also conducted
based on three recorded phonations. Acoustic
analysis was performed in the middle part of the
second phonation that lasted 5 seconds. That
part of phonation was analyzed by Praat
program (20) where the following acoustic
parameters  were observed: fundamental
frequency in Hz (F0), frequency variations of
vocal folds vibrations in % (JITT), intensity
variations of vocal folds vibrations in dB
(SHIMM), harmonic-to-noise ratio in dB
(HNR), and the number of voice breaks (NVB).

Data collecting

Participants were selected at Clinical Hospital
»oveti Duh, at ENT department (Clinic for
otorhinolaryngology and head and neck
surgery). Conduction of this study was approved
by the hospital ethical commission. Data
collecting was conducted in two time points —
just before and two months after thyroidectomy.
Study draft was discussed with all potential
participants before assessments. Subsequently
all participants agreed to participate and they
gave written approval for their participation in
this study. Demographic and basic data from
medical documentation (name and surname,
age, diagnosis, type and date of planned surgery
and date of preoperative and postoperative voice
assessment) was collected for every participant.

Firstly, participants filled out a VHI
questionnaire with a pen. After that, voice
samples for perceptual assessment and acoustic
analysis were recorded. Recorded voice sample
of every participant was consisted of recorded
reading sample and three recorded phonation
samples (vowel /a/). Recording was performed
with the help of digital recorder TASCAM DR-
05 Built-in Stereo Condenser Omnidirectional
Microphones with sensitivity up to 125dB SPL.
Recorded voice samples were transferred from
recorder to computer with USB cable in WAV
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Ha xkommjyTep co USB-kabenx Bo WAV-popmar.
CHuUMEHHUTE MIPUMEPONHN O] YUTAKETO Oea Ko-
mupanu U npedpiaern Ha CD u motoa mnpeseH-
THpPaHU HA [BajliaTa JIOTONeAN KOM MMaa roJe-
MO HCKYCTBO BO ofJlacTa Ha HapyllyBama Ha
TJIacoT.

AHanusa Ha noGamoyume

Cure momaronn Oea oOpabOTEHHM TPEKY IPO-
rpamara SPSS. Bo oBaa cTyauja, OCHOBHHUTE
CTaTUCTUYKH MapaMeTpu Oea MPecMETaH!u Ipe-
Ky JECKpUITHBHA cTaTucTuka. HopmamHocTa
Ha ITUCTpUOyIMjaTa Oele TeCTHpaHa CO TECTOT
Tanmupo-Buik, co nen fa ce yrBpaaT JOMOIHU-
TEJIHUTE CTAaTHCTHYKH MocTankd. Hemapame-
tapckuor Wilcoxon Signed Rank tectr Gemie
HCKOPHCTCH 3a YTBPAYBAKE Ha CTATHCTHIKUTE
3HAYajHU Pa3IUKH I[OMely MmpBaTa W BTOparta
TOYKA Ha MEpEh¢ W HeMapaMEeTPUCKHUOT TeCT Ha
Crmmpman Oelre HCKOPHCTEH 3a YTBPAYBamke Ha
CTAaTHCTUYKHM 3HAuYajHaTa Kopelaluja Imomery
BapujabMTe Ha CaMOOLCHYyBamke HAa IJACOT,
MepIeNnTUBHATA MPOIIEHKA HA TJIACOT U aKyc-
TH4HATa aHanu3a. CTaHnapJHOTO HUBO HA 3Ha-
YCHEe 332 CHUTC CTATHCTHUYKU aHAJIM3H Kou Oeca
crpoBezeHy, oemre p<0.05.

Pesynmamu

Tabena 1 T compku pe3ynraTuTe of ASCKpUII-
THBHATA CTATUCTHYKA aHAIM3a Ha BapHjadIIuTe
3a CaMOOIICHyBamke Ha TIIacoT. Moxke n1a ce 3a-
OeJIexu pa3nuKaTa MoMery pe3yinTaTuTe mpen U
o TI/IpOI/IZ[eKTOMI/IjaTa: MOCTONICPATUBHUTE MC-
pema MOKaXyBaaT MOBHCOKA MaKCHMAIIHH pe-
3yJITaTH Ha CUTE BapHjadid 32 CaMOOIICHYBAHE
Ha TJIaCOT, OCBEH 3a IPOMEHIIMBATA IITO IPET-
CTaByBa eMolMOHaIHa norckana Ha MHI -mpa-
manaukor (E-UHI). McTto Taka, Moxe ma ce
3a0eJeKH TIorojieMa CTaHIapAHa IeBUjanrja Ha
pe3yiTaTuTe BO IOCTOICPATUBHOTO MEpEH-E.
Hajronemuor MakcuMaieH pe3yaTar Oemie moc-
turHaT Ha ¢usnukata MHI -motckana (O-UHT)
U BO TIPEIONCPATHBHUTE M MOCTONCPATHBHUTE
Mepema. HajHICKHOT MaKkCHMaleH pe3ysiTaT BO
MpeaoNepaTuBHATE Mepema Oeme To0HeH Ha
¢yskmmonanaute UHI-norckamu (®-MHI) u
BO IOCTONEPATHBHUTE MEPEHha Ha SMOIMOHAN-
nata MHI-norckana (E-MHT).

format. Recorded reading samples were coded
and transferred to a CD and then randomly
presented to two speech and language therapists
with vast experience in the field of voice
disorders.

Data analysis

All of the data was processed through the SPSS
program. In this study, basic statistical
parameters were calculated through descriptive
statistic which was conducted. Normality of
distribution was tested with Shapiro-Wilk test
in order to determine further statistical
procedures. Nonparametric Wilcoxon Signed
Rank test was used for determining statistically
significant differences between first and second
measuring point and nonparametric Spearman
test was used for determining statistically
significant correlations between variables of
voice  self-assessment, perceptual voice
assessment and acoustic analysis. Default level
of significance for all statistical analyses that
were conducted was p<0,05.

Results

Table 1 contains results of descriptive
statistical analysis for voice self-assessment
variables. Difference between results before
and after thyroidectomy can be observed:
postoperative measurements show higher
maximum results on all voice self-assessment
variables, except for variable which represents
emotional subscale of the VHI questionnaire
(E-VHI). One can also notice higher standard
deviation of results in the postoperative
measurement. The largest maximum result was
achieved on the physical VHI subscale (P-
VHI) in both preoperative and postoperative
measurement. The lowest maximum score in
preoperative measurement was also obtained
on the functional VHI subscale (F-VHI) and in
postoperative measurement for the emotional
VHI subscale (E-VHI).
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Tabena 1. Pesyimamu 00 OJeckpunmuernama
cmamucmuyka aManuza  3a - eapujabaume Ha
CAMOOYeHy8aremo Ha 21acom nped U no

Table 1. Results of descriptive statistical analysis
for voice self-assessment variables before and
after thyroidectomy

mupouodexmomujama
IpenoneparuBau Meperba / Preoperative IMocroneparuBHu Mepersa / Postoperative
measurement measurement
Mun/ Makxcl CcAa/sD Mun/ Makxcl
BIN Min | o 1M i Mo 1M C/SD
®-UHI/
F-VHI 12 0 3 0,67 1,07 0 18 5,17 6,45
P-VHI /
&-HHT 12 0 13 4, 8 5,13 0 30 10,83 10,72
E-VHI/E-
HHT 12 0 12 2,08 3,50 0 12 3,25 4,99
T-VHI/B-
HHT 12 0 25 6,83 8,16 0 56 19,25 21,11

@®-UHI" = ¢pyuxuronanna MHI -notckana / F-VHI = functional VHI subscale
O-UHT = ¢usmuxa MHT -norckana / P-VHI = physical VHI subscale
E-UHTI = emonmonanua MHI -norckana / E-VHI = emotional VHI subscale

B-UHT = sxynen UHI -pesyntar / T-VHI = total VHI score

Tabena 2 ru mokaxyBa pesynatature ox Wilco-
xon Signed Rank test koj ce kopuctu 3a na ce
WCTIHTA 3HAYCHETO Ha PA3IMKATE MeTy Ipoced-
HaTa BPEIHOCT Ha BapHjaldIHMTEe O] CaMOOIICHY-
BaWETO Ha IVIACOT Npe] ¥ 10 THPOHEKTOMH]ja-
Ta. 3HaYajHU pa3nuKu Oea NMPOHAjICHU MoMery
MPEIONECPATUBHATE ¥ ITOCTONICPATHBHUTE IIPO-
Ce4yHH pesyntatu Ha (QyHKuoHanHata (O-
HUHI-®-MHI2) u ¢usnuxara (O-UHT-O-UHT
2) UHI-motckana, kako ¥ momery mpegonepa-
THUBHUTE U MOCTONEpaTuBHUTE npoceunn MHI -
pesyntatu  (B-UHI-B-MHI2). IIpoceuHuot
pesynrar Ha emouuoHanHata HMHI-motckana
npen u mo tupouaekromujata (E-MHI-E-MHI
2) He Oelie 3HAYUTEITHO Pa3JIyeH.

Tabdena 2. Pesyimamu 00 mecmom Ha Bunikokcon
Kopucmen 0a ce UCNUMAAmM paziukume 60
npoceynume pe3yimamiu 00 CaAMOOYEHYBAILemo
Ha enacom npeod u no mupoudekmomujama

Table 2 shows results of the Wilcoxon
Signed Rank test used to examine the
significance of differences between the mean
scores on voice self-assessment variables
before and after thyroidectomy. Significant
differences were found between preoperative
and postoperative mean scores on functional
(F-VHI-F-VHI2) and physical (P-VHI-P-
VHI2) VHI subscale, as well as between
preoperative and postoperative mean total
VHI socres (T-VHI-T-VHI2). The mean
score on the emotional VHI subscale before
and after thyroidectomy (E-VHI-E-VHI2)
was not signifficantly differrent.

Table 2. Results of the Wilcoxon Signed Rank test
used to examine differences in mean scores of
voice self-assessment variables before and after
thyroidectomy

F-VHI-F-VHI2/®- | P-VHI-P-VHI2/ ®- E-VHI -E-VHI2/E- T-VHI -T-VHI2/B-
WHT — [-UHI2 WHI-®-WHI2 WHI-E-UHT2 WHI-B-UHI2

Z 2,20 2,67 -0,94 2, 5

p 0,03 0,01 0,35 0,01

O-NHT = ¢yukumonanna MHT -morckana / F-VHI = functional VHI subscale

O-UHT = ¢usnuka MHT -norckana / P-VHI = physical VHI subscale

E-UHI = emonmonamaa MHI -norckana / E-VHI = emotional VVHI subscale

B-UHTI = Bkynen MHT -pesyarat / T-VHI = total VHI score

O®-UHI" = ¢pyukuronanna MHI -norckana no tupounekromujara / F-VHI = functional VHI subscale
@®-UHI" = ¢pusznuka MHI -notckana nmo tupounekromujara / P-VHI = physical VHI subscale

E-UHTI = emonnonanaa MHI -norckana mo Tupouaekromujara / E-VHI = emotional VHI subscale
B-UHT = sxynen UHI-pesynrat no tupounekromujara / T-VHI = total VHI score

Tabena 3 Tu compxu pe3yATaTHTE O NECKPUII-
THBHATa CTAaTHCTUYKA aHallM3a 3a BapHja0iuTe

Table 3 contains results of descriptive
statistical analysis for variables representing
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IITO TO MpPETCTaByBaaT MEPLENTUBHOTO OLEHY-
Bare Ha IVIACOT Npe] U 10 THPOHJICKTOMHjaTa.
MuHUMaTHATE W MaKCUMAJIHUTE pe3yiTaTH,
MIPOCEYHHTE PE3yNITAaTH U CTAaHAAPJHUTE OTCTa-
nyBama Oea eHaKBU M BO NPEJONEPATHBHUTE U
BO ITOCTOIIEPATHBHUTE MEpEma, IITO MOKAKyBa
JieKa He 10CTojaT pasiiKH IoMery mpejorepa-
tuBHuTe (G) M mocronepatuBHute (G2) mep-
LHENTUBHHU OIeHyBama. OBa Oemie MOTBPAEHO
o] cTpaHa Ha pesynrarute o1 Wilcoxon Signed
Rank test, xou ce nmpercraBeHu Bo Tabena 4.

Tabeaa 3. Pesyrzmamu 00 OeCKpunmugHama
cmamucmuyka aHausa  3a  eapujabiume  Ha
nepyenmueHama npoyeHka Ha 21acom npeo u no
mupoudexmomujama

perceptual voice assessment before and after
thyroidectomy. Minimum and maximum
scores, mean scores and standard deviations
were equal for both preoperative and
postoperative measurement, indicating that
there  were no differences  Dbetween
preoperative (G) and postoperative (G2)
perceptual assessment. This was confirmed by
results of the Wilcoxon Signed Rank test,
which are presented in Table 4.

Table 3. Results of descriptive statistical analysis
for variables representing perceptual voice
assessment before and after thyroidectomy

B/N Mun/Min Maxc/Max y14\ Ccl/sD
G/O 12 0 3 1,25 0,97
G2/02 12 0 3 1,25 0,97

Tabena 4. Pezynmamu 00 mecmom Ha Buikokcon
KOpucmeH 0a ce UCAUMAAam pasiuKume 60 npo-
ceuHume pe3yamamu 00 NEPYenMUGHAMa NPOYeHKd
Ha 2nacom npeo u no MUpoUOeKmoMUjama

Table 4. Results of the Wilcoxon Signed Rank test
used to examine differences in mean scores of
perceptual voice assessment before and after
thyroidectomy

G/0-G2/0-02
Z | 000
p_ 1,00

O = omrra oneHka 3a auconujata npex tupounekromujara / G= general grade of dysphonia before thyroidectomy
02 = omrra orerka 3a auchonujara no tupougexromujara / G2 = general grade of dysphonia after thyroidectomy

Tabena 5 Tv mokaxyBa pe3yaTaTUTE O ACCKPHII-
THBHATA CTATHCTAYKA AHAIN3a Ha aKyCTHYHHTE
TOJIaTOLM COOPaHU Ipe]| U 10 THPOUJIEKTOMH]a-
Ta. MUHUMAJHUTE W MPOCEYHHUTE BPESIHOCTH HA
OocHOBHaTa (hpekBeHIrja Oea MOBUCOKH BO ITOCTO-
niepatnBHUTE Mepeme (F02), 3a pasnuka ox Bpea-
HOCTa Ha MakcuMaliHaTa (yHAamMeHTatHa (pek-
BEHIIMja ¥ pyHIaMEeHTATHA ()PESKBEHITNjA HA CTaH-
JapIHaTa JeBHjalyja, Kou Oea TIOBUCOKH TIPEHo-
nepatuBHO (F02). 3a pasznuka on pesynraTure of
npenoneparuBaute Mepewa (NVB), cpeanara
BPEIHOCT, CTaHIapIHaTa JeBHjallja W MAaKCH-
MaJTHHOT OpOj Ha TJIIaCOBHM Tay3H 0ea MOBUCOKH
BO mocroneparusauTe (NVB2) Mmepema. MuHu-
MAaJTHUTE U MAKCUMATHHUTE BPSTHOCTH HA HEPBO3a
1 Tperieperse, MPOCEYHNTE BPETHOCTH Ha HEPBO3a
U TPETeperhe U HUBHKUTE CTAHIAPIHU OTCTAITyBa-
Ba Oea MOHUCKU BO mocroreparuBaute (JET2,
SHIMM2) mepema, mito He Oeie ciydyaj co Ba-
pHjabianuTe COOMHOC HAa XapMOHMja-IITyM Kou Oea
noBUCOKU Tipe u no tupounexkromujata (HNR,
HNR2). MuHUMaTHUTE ¥ MaKCUMAJHUTE Bpe[-
HOCTH, TPOCEYHUTE BPEIHOCTH W CTAHIAPIHUTE
OTCTanyBama Ha BapujadiaTa COOAHOC XapMOHH-
ja-mmym (HNR, HNR2) 6ea noBucoku Bo mocto-

Table 5 presents results of descriptive
statistical analysis of acoustic data collected
before and after thyroidectomy. The
minimum and mean values of fundamental
frequency were higher in postoperative
measurement (F02), opposed to maximum
fundamental frequency value and
fundamental frequency standard deviation,
which were higher preoperatively (F02). In
contrast to results of  preoperative
measurement (NVB), mean value, standard
deviation and maximum number of voice
breaks were all higher in postoperative
(NVB2) measurement. Minimum and
maximum jitter and shimmer values, mean
jitter and shimmer values and their standard
deviations were all lower in postoperative
(JITT2, SHIMM2) measurement, which was
not the case for variables representing
harmonic-to-noise ratio before and after
thyroidectomy (HNR, HNR2). Minimum and
maximum values, mean values and standard
deviations of  harmonic-to-noise  ratio
variable (HNR, HNR2) were all higher in
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nepatuBHuTe Mepeme (HNR2), ogHocHO 1o TH-
POHIEKTOMUjaTa.

Tabena 5. Pesyimamu 00 OeckpunmueHama
CIMAMUCIUYKA  aHAIU3a — HA  GKYCIUYHUMeE
nooamoyu coopanu npeo u no mupoudekmomujama

postoperative measurement (HNR2), i.e.
after thyroidectomy.

Table 5. Results of descriptive statistical analysis
of acoustic data collected before and after
thyroidectomy

N Min Max M SD
FO /oD 12 116,11 244,66 181,50 35,78
FO2/D®2 12 129,36 239,90 188,72 35,42

NVB /BI'Tl 12 0 3 0,58 1,00
NVB2/BI'TI2 12 0 4 0,67 1,30
JITT/uepBo3a 12 0,19 1,29 0,50 0,36

JITT2 / nepno3a2 12 0,17 0,87 0,47 0,23
SHIMM/Tpenepeme 12 0,21 1,48 0,63 0,35
SHIMM2/Tpenepe €2 12 0,14 1,20 0,47 0,30
HNR/coognoc xapMoHHja-mym 12 12,24 22,26 18,03 3,04
HNR2/coonnoc xapomuja-urym2 12 16,01 25,82 20,60 3,79

OO= pynnamenTanHa Gppeksennuja npexa rupounekromujata / FO = fundamental frequency before thyroidectomy
BI'TI= 6poj Ha riacoBHu maysu npen Tupouaekromujara / NVB = number of voice breaks before thyroidectomy
HepBo3a mpex Tupongekromujara / JITT = jitter before thyroidectomy

Tpenepese npex tupornekromujata / SHIMM = shimmer before thyroidectomy

COOJHOC XapMoHHMja-iyM Tipen tupouaekromujata / HNR = harmonic-to-noise ratio before thyroidectomy

OD2= pynnamenTaiHa Gppekseniuja mo Tupouaekromujara / F02 = fundamental frequency after thyroidectomy
BI'TI2 = 6poj Ha racoBHH mayswu 1o Tupouaekromujata / NVB2 = number of voice breaks after thyroidectomy
HepBo3a 1o Tupouaekromujata / JITT2 = jitter after thyroidectomy

Tpenepeme 1o Tupounekromujata / SHIMM2 = shimmer after thyroidectomy

cooxHOC XapMoHHja-irym mpen tupounekromujata / HNR2 = harmonic-to-noise ratio after thyroidectomy

Tabena 6. Pesyrmamu 00 mecmom na Bunxoxcen
Kopucmen 3a  ymepoyearbe HA  3HAYAJHUME
PAa3IuKY 80 AKYCMUYHUMeE RAPAMEmpU Ha 2AACOm
npeo u no mupoudexmomujama

Table 6. Results of the Wilcoxon Signed Rank
test used to test significance of differences in
acoustic parameters of voice before and after
thyroidectomy

BITI- XIIC-
PO-DDAFO- 1 proamve- JITT-0ITT2 SHIMM-SHIMM2 XPC2/HNR-
NVB2 HNR2
z 1,10 0,21 2,04 2,04
D 0,27 0,83 0,04 0,04

OO= pynnamenTanHa Gppekseniuja npea rupounekromujara/F0 = fundamental frequency before thyroidectomy
BI'TI= 6poj Ha riacoBHu maysu mnpexn tupougekromujata /INVB = number of voice breaks before thyroidectomy
HepBo3a npex Tupouzaexromujara /[JITT = jitter before thyroidectomy

Tpenepeme npex tupougekromujata /SHIMM = shimmer before thyroidectomy

COOJIHOC XapoMoHHja-liryM mpen Tupouaekromujara /[HNR = harmonic-to-noise ratio before thyroidectomy
OD2= pynnamenTanna ppekseniyja mo tupouaekromujara /F02 = fundamental frequency after thyroidectomy
BI'TI2 = 6poj Ha riacoBHH naysu mo tupounekromujata [NVB2 = number of voice breaks after thyroidectomy
HepBo3a o tupouaekromujara /JITT2 = jitter after thyroidectomy

Tpenepee no Tupouaekromujara [ISHIMM2 = shimmer after thyroidectomy

COOJHOC XapoMoOHHja-IyM nper tupounexTomujara [HNR2 = harmonic-to-noise ratio after thyroidectomy

Tabena 6 ru compxku pesyirature og Wilcoxon
Signed Rank test, mTo ce KOpUCTH 3a TecTUpa-
e Ha 3HAYCIHLETO HA PA3JIUKUTE BO MapaMeTpH-
T€ 3a aKyCTHYCH TIJ1ac Mped U M0 TUPOHICKTO-
mujata. CTaTUCTUYKK 3HAYajHA pasiiuka Oere
OTKpHEHa Mer'y IPOCEeYHAaTa BPEIHOCT Tpemepe-
we npeq (SHIMM) u no (SHIMM) tupousex-
TOMHjaTa U TMOMEly MPOCEYHHOT COOJHOC Ha

Table 6 contains results of the Wilcoxon
Signed Rank test, used to test significance of
differences in acoustic voice parameters before
and  after  thyroidectomy.  Statistically
significant difference was found between mean
shimmer value before (SHIMM) and after
(SHIMM2) thyroidectomy, and between mean
harmonic-to-noise ratio before (HNR) and after
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xapMmonuja-iryM npen (HNR) u mo Tupoupek-
tomuja (HNR2). He ce 3abenexxanu 3Ha4ajHH
paszmuku Mery npenonepatuBaute (FO, NVB,
JITT) u noctoneparusHute Mepewa (F02, NVB
2,JITT 2).

Tabena 7 Tv TpeTCTaByBa pE3yJITaTUTE OJl TECTOT
Ha CrimpMaH Koj ce KOPUCTH Ja C€ MCIUTAAT KO-
penauuuTe momery BapHjabiHTe Ha TMEpPLENTHB-
Hara IIpOIIeHKA Ha TJ1acoT, BapHjabinTe 3a caMoo-
IICHa Ha IJIACOT M BapHjadIITe KOU I'M TIPETCTaBY-
BaaT MapaMeTpHUTe Ha aKyCTHYeH IJ1ac e TUPO-
uaekTomuja. Moxe Ja ce 3a0eNexu yMepeHo To-
3UTHBHA KOpENaldja TIoMery MepLenTHBHATA
orenka Ha rimacot (G) u tpeneperero (SHIMM),
W YMEpEHO HeraThBHa KopeJaluja rmoMery mnep-
[eNTHBHATA OlleHKa Ha racoT (G) ¥ COOMHOCOT
xapmonyja-iryM (HNR). OBa nokaxyBa 1eka 3ro-
JIEMYBambETO Ha BPEJJHOCTA TPEIEpehe 1 HaMally-
Barb€ Ha COOTHOCOT XapMOHHja-IITyM JOBEIYBa JI0
3rOJIEMYBAal-€ HA PE3YNTATOT MPH IEPICITHBHO
OLICHYBambe Ha IJIACOT, MM JIeKa ITOCIa0duoT Mpo-
CCUCH Cy0jeKTHBEH pe3yITaT MpH OIleHa Ha TJac-
OT € TIOBP3aH CO TOT0JIeMa aMIDTUTYa BapHjarliy
nomery mepuonuTe Ha (pyHAaMeHTaaHaTa (hpek-
BEHIIMja ¥ TIOCTIA0MOT COOHOC XapMOHH]ja-TITyM.

Tabdena 7. Pesyimamu 00 mecmom na Cnupman 3a
ucmpaicysarse Ha pasnukume mery eapujabaume Ha
nepyenmusHama npoyeHa Ha 21acom, eapujadiume
3a camooyenyearbe Ha 21acom U eapujabnume Kou
2U npemcmagyéaam napamempume 3a aKyCmuiHd
ananu3a Ha 21acom npeo MmupouoeKmomMujama

thyroidectomy (HNR2). Significant differences
between preoperative (FO, NVB, JITT) and
postoperative measurements (F02, NVB2,
JITT2) were not observed.

Table 7 presents results of Spearman test
used to examine correlations between
variables of perceptual voice assessment,
voice self-assessment variables and variables
representing acoustic voice parameters
before thyroidectomy. Moderate positive
correlation  between  perceptual  voice
assessment (G) and shimmer (SHIMM), and
moderate negative correlation  between
perceptual voice assessment (G) and
harmonic-to-noise ratio (HNR) can be
noticed. This indicates that the increase of
shimmer value and the reduction of
harmonic-to-noise ratio leads to the increase
of perceptual voice assessment score, or that
poorer mean subjective voice assessment
score is related to greater amplitude
variations between fundamental frequency
periods and poorer harmonic-to-noise ratio.

Table 7. Results of Spearman test used to
examine correlations between variables of
perceptual voice assessment, voice self-
assessment variables and variables representing
acoustic voice parameters before thyroidectomy

@®-UHI | ®-UHT | E-MHC | B-WUHIC BrI CX11
/F-VHI | /P-VHI E-VHI TovHl | PPFO Ny | T SHIMM /HNR
G -0,37 -0,17 -0,16 -0,21 -0,37 0,25 0,57 0,68 -0,67

O®-UHI" = ¢pynkuronanaa MHI -notckana npex tupoungexromujata/F-VHI = functional VHI subscale

@®-UHI" = ¢pusnuka MHI -notckana npex tupouaexromujara/ P-VHI = physical VHI subscale

E-UHI = emormonanua MHT -morckana npexn tupounekromujata /E-VHI = emotional VHI subscale

B-UHTI = Brynen MHT -pesynrat npex Tupounexkromujara /T-VHI = total VHI score before thyroidectomy

O=omuTa omeHka Ha nucdonujaTa npen tTupounaekromujata/G= general grade of dysphonia before thyroidectomy
OO=dynnamenTanna ppexsennuja npen tupounexromujara/ FO = fundamental frequency before thyroidectomy
BI'TI=6poj Ha rmacoBHuTe may3u mpen tupouaekromujata/NVB = number of voice breaks before thyroidectomy
HepBo3a npen tupouaekromujara / JITT = jitter before thyroidectomy

Tpenepewe npex Tupounekromujata /[SHIMM = shimmer before thyroidectomy

cooHOC XapMoHHja-ryM mipen tupounekromujara HNR = harmonic-to-noise ratio before thyroidectomy

Bo Tabena 8§ ce majgeHu pe3ynraTtute OJf TECTOT
Ha CrMpMaH KOj ce KOPHCTH [a C€ HCIUTAatr
KOpenainuuTe noMery BapujabianTe Ha mepier-
TUBHOTO OILICHYBam-¢ Ha TJIacOT, BapujalbiuTe 3a
CaMOOIICHYBamke Ha IJIACOT W BapHjalJIUTE KOH
I'M MPETCTaByBaaT aKyCTHYHUTE MapaMeTpH Ha
[JIACOT IO TUpOHIeKTOMHjaTa. Moxe nma ce
3a0eNe)KU yMEepeHa MO3UTHBHA KOpesanuja Imo-

Table 8 shows results of Spearman test used
to examine correlations between variables of
the perceptual voice assessment, voice self-
assessment  variables and  variables
representing acoustic parameters of voice
after thyroidectomy. Moderate positive
correlation  between  perceptual  voice
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Mery meplientyainHara oueHa Ha riacoT (G2) u
tpenepemero (JITT2) mro mokaxysa aeka 3ro-
JIEeMyBambETO Ha HEPBO3aTa JIOBEIyBa 10 3roJie-
MyBamke Ha IPOCEYHHOT Pe3yNiTaT O Heplel-
THUBHATA MPOLIEHKA Ha TJacoT, WIN JeKa Mocia-
OMOT TpOCEYeH pe3yiaTaT OJa CyOjeKTHBHATa
IpoIleHAa Ha IJIAcCOT € IMOBP3aH CO IOrojeMa
Bapujanyja Ha pyHIaMeHTaHaTa (PEeKBEeHIIH]a.

Ta6ena 8. Pezyamamu 00 mecmom na Cnupman
00  UCTPAdCY8Aremo HA  PAsTuKume  Mery
sapujabnume Ha nepyenmueHama npoyeHa Ha
anacom, eapujabiume 3a CAMOOYEHY8AIE HA
2nacom u eapujabnume Kou 2u Npemcmagysaam
napamempume 3a aKyCmuuHa aHaIu3a Ha 21acom
no mupoudexmomujama

assessment (G2) and jitter (JITT2) can be
observed, indicating that the increase in jitter
value leads to the increase of mean
perceptual voice assessment score, or that
poorer mean subjective voice assessment
score is related to greater fundamental
frequency variation.

Table 8. Results of Spearman test used to
examine correlations between variables of
perceptual voice assessment, voice self-
assessment variables and variables representing
acoustic voice parameters after thyroidectomy

d-

®-WHT2P- | E-MHI2E- | BHHT2T- | ®®2F | BLI2INV CXII2/H
"\'j:ﬁ’z': VHI2 VHI2 VHI2 02 B2 JurT2 SHIMM2 NR2
02 0,39 0,50 045 0,41 017 0,22 067 0,83 0,82

@®-UHI" = ¢pyuxuronanna MHI -notckaina mo tupounekromujata/ P-VHI = physical VHI subscale

@®-UHTI = ¢pusnuka MHI -notckana mo tupounekromujata/F-VHI = functional VHI subscale

E-MHI = emouuoHaiHa moTckaia no Tupounekromujatal E-VHI = emotional VHI subscale

B-UHT = skynen UHT -pesyntar no tupounekromujara / T-VHI = total VHI score before thyroidectomy
O=omura oneHa Ha aucdonujaTa o Tupounekromujata /G= general grade of dysphonia before thyroidectomy
OO=¢pynnamenranna ppexsenimja mo rupounexromujara /[FO = fundamental frequency before thyroidectomy
BI'TI=6poj Ha riaacoBHuTe Hay3u 1o Tupounekromujara /INVB = number of voice breaks before thyroidectomy
HepBo3a mo Tupouaekromujara /JITT = jitter before thyroidectomy

Tpenepeme 1o tupougexromujara/SHIMM = shimmer before thyroidectomy

cooxHOC XapMoHHja-rym 1o tTupounekromujata /[HNR = harmonic-to-noise ratio before thyroidectomy

Huckycuja

3rojieMyBameTO HA MPOCEYHUTE BPEIHOCTH Ha
CUTE BapHjadJId 3a CaMOOIICHYBambe Ha IIACOT
0 THPOUAEKTOMHjaTa, CO HCKIYYOK Ha €MO-
nuonanHara MHI-Bapujabna (E-MHIT and E-
WHI2), ykaxkyBa Ha Hocyiabu MOCTONEPATUBHU
caMoOIleHyBama Ha riaacoT. Mcro taka, mocro-
MEPaTHBHOTO CaMOOIIEHYBamk-€¢ Ha TJIACOT Ce Ka-
paKkTepH3mpa Co IOrojieMa BPEIHOCT Ha CTaH-
JapAHATa IeBHjalldja Ha CHTE Bapujaldiu 3a ca-
MOOIICHYBake, MTO YKaKyBa Ha IOTOJIEMa Xe-
TEPOTreHOCT Ha WHIUBHIYAIHUTE OATOBOPH II0
TUpOHIEKTOMH]jaTa. Pa3ukuTe Kou ce jaByBaaT
Merly TMPeIonepaTHBHOTO U MOCTONEPATUBHOTO
CaMOOIICHYBa¢ Ha TNIACOT Oca MOTBPICHH Ka-
KO CTATHCTHYKH 3HAYajHU 332 (HYHKIMOHATHUTE
u ¢mmukure MHI-noTckamm u 3a KOHEYHHOT
HNHT -pe3ynrar. OBue Haonu ce MOApPKAHU O]
CTpaHa Ha pe3yNTaTUTE O] HCTPAKYBAHETO
HanpaBeHO oj crpaHa Ha Kuhn, Bloom wu
Myssiorek (21), mpu mro 85,9% on ucnuraHu-
[UTE MOKaXKAJIE MOCIad KBAIUTET Ha [NIACOT MO
TUPOUJICKTOMH]jaTa, KaKo M IMojaBaTa Ha MOCTO-
MEpaTHBHU 3aCHUIIHATOCT W JPYTH TJIACOBHU
npobsemu. [Ipobrnemute CO TIACOT HajYecTo

Discussion

Increased mean values of all voice self-
assessment variables after thyroidectomy,
with the exception of emotional VHI
variables (E-VHI and E-VHI2), point out
poorer postoperative voice self-assessments.
Also, postoperative voice self-assessment
was characterised by greater standard
deviation values of all self-assessment
variables, suggesting greater heterogeneity of
individual responses after thyroidectomy.
Differences found between preoperative and
postoperative voice self-assessment were
confirmed as statistically significant for the
functional and physical VVHI subscale and for
the final VHI score. These findings are
supported by results of research performed
by Kuhn, Bloom and Myssiorek (21), in
which 85.9% of subjects reported poorer
voice quality after thyroidectomy, as well as
occurrence of postoperative hoarseness and
other voice problems. Voice problems were
most often described as inability of shouting,

JE®EKTOJIOILKA TEOPHJA U IIPAKTHKA 2016; 17(1-2):50-65
DOI: 10.19057/jser.2016.3

61




MEDICAL TREATMENT

Oea ONMUIIAHU KAaKO HECIIOCOOHOCT 3a BHKame,
neeme WM ryOerhe Ha jaunHaTta Ha 3BYKOT, IITO
€ BO COTJIACHOCT CO PE3YyNTaTHTE OJf OBaa CTy-
nvja. Bo oBaa ctynuja, HajOpojHUTE TpOOIIEMH,
Y TIpeJl ¥ TI0 TUPOUJICKTOMH]a, Oea TMOBP3aHH CO
¢usnukara MHI -morckana. Hajman 6poj mpo6-
JIEMH TIpe/i THPOUJIEKTOMH]jaTa 6ea MoBp3aHH Co
¢yukumonanna MHI-morckana, a mo Ttupo-
HIeKTOMHjaTa Ha emonuoHamHarta WHI-mor-
ckana. Rohde u cop. (17) uzBectyBaar neka cu-
T€ WCIUTAHUIM KOM YYECTBYBaJie BO HHBHATA
CTyZWja, HAa KpPajoT Ha IOCTONEpPaTUBHUOT Iie-
puop (TmoBeke o]l eHa TOJMHA TI0 TUPOUICKTO-
Mujarta), MpHjaBIJICc HEKOM BIIMjaHUja Ha JUC-
(hoHM]ja BP3 KBAIUTETOT Ha KUBOTOT.
Pesynratute on meprentuBHATA HpPOLEHKA HA
TJIACOT TIPe]] U TI0 THPOUIEKTOMHI]jaTa He Ce pa3-
nukyBaaT. OBa OTKpPUTHE MOXeE Ja ce 00jacHU
co (haKTOT JieKa HEeKOH IMAlMeHTH He JT0KUBYBa-
aT CHMIITOMH, ¥ BO PaHHOT IOCTOIEPAaTHBEH
nepuo (eHa Hexesla o THPOUICKTOMUjaTa) |
KOH KpajoT Ha MOCTONEPATHBHUOT MEPHOA (TpU
Mecely o Tupouekromujara) (4). Mcro Taka,
OBa OTKpHTHE OM MOXKeJo Ja ce o0jacHH co
MPEeTIIOCTaBKaTa JeKa, NaKo YBOTO Ha HCKYCEH
1 o0y4eH Jiekap € BakHa ajlaTka 3a OTKPHBAmbe
AypU U HAa MUHUMAJIHU IPOMEHU BO KBAJIUTECTOT
Ha Tiacot (18), mocrojat oapeeHn OrpaHudy-
Bamba Ha TEPIENTHBHATA TPOICHA Ha TIJIACOT.
OBme orpaHWdyBama Ce OJHECYBaaT Ha: paz-
JINYHOTO HUCKYCTBO U o6yKaTa Ha OLICHYBAYHUTEC,
HUBHHUTE DPAa3jIM4YHHA BHATPEIIHU KPUTEPUYMH,
TEPMHHOJIOIIKATA Pa3HOBHAHOCT, HEIOCTATO-
KOT Ha CTaHIAapAHU MaTepHjaId ¥ UHCTPYKIIHU
3a CHIUMAame, Pa3INYHIOT HHTEH3UTET HA CHUM-
kute u Opyro. llopagm oBme orpaHHYyBama,
CUTYPHO € MPENOoPawINBO JIa Ce HampaBu 00jeK-
THUBHA, aKyCTHYHA aHaJIM3a Ha TJ1acoT. BeyHo-
CT, HUBHUTEC KOMIIJIECMCHTApHU OIHOCH ja 3Tr0-
JIeMyBaaT TOYHOCTA BO OI[CHYBAKETO U YTBPAY-
BambeTO Ha BapHjallMUTE BO KBAIUTETOT HA TJia-
COT, HITO TO OJIECHYBA JIEKYBamEeTO M NPOLEH-
KaTa Ha HanpeaoKoT (22).

Pesynrature ox o0jeKkTHBHATA aHAJM3a Ha TJa-
COT TTOKaXkaa Pa3JIMKH BO MPOCEYHUTE BPEIHOC-
TH Ha CUTE aKyCTHYHHU Bapujadnu mpex | Io
tupousiekTomujara. Cemnak, ce TOTBPOH JieKa
OBHE PA3IMKU CE CTATHCTUYKU 3HAYAJHHU CaMO
3a MPOCEYHHUTE BPEAHOCTH HA TPETIeperhe U CO-
OJTHOCOT XapMOHHja-IllyM, HO He M 3a Ipoced-
HUTE BPETHOCTH HAa OCHOBHHTE (PPEKBEHIINH,
OpojOT Ha TJIACOBHHU TIAy3H W HepBO3aTa. 3HAYM-
TEJHATA MOHUCKA BPETHOCT HA TPEIEPECHETO U
3HAYMTENHATa MOTroJIeMa BPEJIHOCT HAa XapMo-
HHUja-IIyM yKa)XyBaaT IOCTOINEPAaTHBHO IIOJ0-

singing, or a loss of volume, which is
consistent with results of this study. In this
study, the most reported voice problems,
both before and after thyroidectomy, were
related to the physical VHI subscale. The
least of the reported problems before
thyroidectomy were related to the functional
VHI subscale and after thyroidectomy to the
emotional VHI subscale. Rohde et al. (17)
report that all respondents who participated
in their study, in late postoperative period
(more than one year after thyroidectomy),
reported some impact of dysphonia on the
quality of life.

Results of the perceptual voice assessment
before and after thyroidectomy did not differ.
This finding could be explained by the fact
that some patients do not experience voice
symptoms, in both early postoperative period
(one week after thyroidectomy) and late
postoperative period (three months after
thyroidectomy) (4). Also, this finding could
be explained by the assumption that,
although the ear of an experienced and
trained clinician is a valuable tool in
detecting of even minimal changes in voice
quality (18), there are certain limitations of
perceptual ~ voice  assessment.  These
limitations apply to: different experience and
training of assessors, their different internal
criteria, terminological diversity, lack of
standard materials and instructions for
recording, different intensity of recordings
and other. Because of these limitations, it is
certainly advisable to make an objective,
acoustic voice analysis. In fact, their
complementary relationship increases
accuracy in assessing and determining
variation in voice quality, which facilitates
treatment and evaluation of progress (22).
Results of objective voice analysis showed
differences in mean values of all of the
acoustic  variables before and after
thyroidectomy. However, these differences
confirmed to be statistically significant only
for mean shimmer values and harmonic-to-
noise ratio, but not for mean values of the
fundamental frequency, the number of voice
breaks and jitter. Significantly lower value of
shimmer and significantly higher harmonic-
to-noise  ratio  suggest  postoperative
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OpyBame Ha KBaJIUTETOT Ha Tacot. [lonnckure
BPEIHOCTH HA Tpemnepeme Cy0jeKTUBHO ce Ma-
HudecTnpaar Kako HaMalyBamke Ha 3acHITHa-
TOCTa Ha IJIACOT, a IOorojieMara BPEAHOCT Ha
XapMOHHja-IIyM CYOjeKTHBHO CE€ CMeTa KakKo
3rojeMyBam€ Ha 3By4HOCTa Ha TriacoT. Opa
OTKpUTHE HE € HEBO3MOXHO, OUICjKH OIpecH
0poj MaLUEHTH [0 TUPOUAEKTOMUjaTa MOKaXKY-
BaaT I0J00pyBamke BO KBAIUTETOT HA IJIAaCcOT
(6). Umeno, mpobnemMuTe CO TIACOT KOH Ce TPH-
CYTHH TIpeA THPOWAEKTOMHjaTa MOXE Oa yKa-
JKyBaaT Ha MPUCYCTBO HA MAJIWTHEH WIH OCHU-
THEH pak, KOj ce Mellla BO COOJIBETHATA JIapHH-
reaqHa ¢yHkiuja (23). Bo TakBu ciaydau, TH-
pOMIHATA >KIe3[]a W IOCTOCUKHOT pak ce Xu-
PYPLIKK OTCTPAHETH, CO IITO CE OBO3MOXKYBa
nogobpa BuOpanuja Ha riacHUTe KUK (13).
Cenak, Soylu u cop. (10) 3abenexane mocnad
KBAJIMTET Ha TJacoT MO OlepalyjaTa Kaj CUTe
MAIUCHTH KOW YYECTBYBaa BO CBOjaTa CTYJHja.
Tue oTkpwie 3HAUNTETHA pa3IHKa IIOMETry
MPEJONEePATUBHUTE U PAHUTE MMOCTONCPATHBHU
pe3yNTaTH O]l aKyCTUYHATa aHaJlM3a Ha IJIacoT
Kaj cHTe marueHTd. Tue 3akiydrja 1eKka 3Hauu-
TEIHOTO HaMalyBamke Ha TpocedHara (QyHna-
MEHTaJTHa ()PEKBEHIIM]ja U 3HAYUTEITHOTO 3rojie-
MYBamb€ Ha MMpoce4yHaTa BPEIHOCT Ha HEpBO3a,
TPENepenETO U COOTHOCOT XapMOHH]ja-IIIyM T10-
Ka)XyBa IMocia0d KBaJUTET HA TJIACOT MO THPOH-
nekromujata. OBHE TOCTONEPATUBHU IPOMCHU
Cce CMeTaaT 3a KpaTKOTPajHd BO OJHOC Ha
CpeIHHTE BPEJHOCTH 3a HEPBO3a, Tperepeme U
COOJIHOCOT XapMOHHja-IIlyM, HO JIOJITOPOYHH 32
npocevHata pyHmamenTanHa gpeksenimja (10,
14). 3aroa, BO 3aBUCHOCT O] TIPEIOTIEPATHBHU-
OT CTaTyC Ha IJIACOT, THPOUAEKTOMH]jaTa MOXeE
Jla JIOBele 10 MOJ0OpYBame WM BIIOIIYBabhe
Ha KBAJIUTETOT Ha rinacot (6, 24). OBaa cTyauja
MOKaXka JIeKa KBaJUTETOT Ha IIACOT Ha MalHeH-
TUTE TI0 THPOUJIECKTOMHjaTa € 00jeKTHBHO Mall-
Ky nogo0ap, HO pe3yJTaTHTE OJi CAMOOIICHYBa-
ETO Ha IJIacoT He Oea BO COIJIACHOCT CO pe-
3YIITATUTE O]l aKYCTUYHATA aHAITN3a HA IJIACOT.

Bo oBa ucrpaxyBame, MPOHAjICHH CE CTAaTHC-
THUYKH 3HAYajHU KOpeJaluy IMoMery pe3yiaTaTu-
TE Of TepleNnTHBHATA MPOLEHKA HAa TJACOT W
aKycTH4HaTa aHanm3a Ha riacot (G u SHIMM,
I' u HNR, G2 u JITT2). Yu u cop. (25) ce us-
jacHmJIe NIeKa MpocedHaTa BPETHOCT Ha aKyc-
TUYHUTE W aCpOAMHAMHUYHUTEC IMapaMETpu CC
pa3nuKyBaaT BO COTIACHOCT CO PE3YATATUTE O]
MepIenTUBHATA TIPOIIEHKA Ha Ii1acoT. Santosh u
Rajasekhar (13) yrepauie 3HauajHa Kopenamuja
moMery pe3yinTaTtuTe OJ MEepIeNTHUBHATA IPO-
[EHKa ¥ aKyCTHYHaTa aHajn3a Ha riacoT. Ce-
MaK, HEKOM IMPETXOTHH HCTPaKyBama ITOKaXYy-

improvement of voice quality. Lower values
of shimmer subjectively manifest as a
reduction in hoarseness of voice, while
higher harmonic-to-noise ratio is subjectively
perceived as an increase in voice resonance.
This finding is not impossible, because
certain  number  of  patients  after
thyroidectomy demonstrates improvement in
voice quality (6). Namely, voice problems
that are present before thyroidectomy may
indicate the presence of malignant or benign
cancer, which interferes with proper
laryngeal function (23). In such cases,
thyroid gland and existing cancer are
surgically removed, which enables better
vibration of vocal folds (13). However,
Soylu et al. (10) noticed poorer voice quality
after the surgery in all patients who
participated in their study. They found
significant difference between preoperative
and early postoperative results of acoustic
voice analysis in all of patients. They
concluded that significant decrease in mean
fundamental frequency and significant
increase in mean values of jitter, shimmer
and harmonic-to-noise ratio indicates poorer
quality of voice after thyroidectomy. These
postoperative changes are reported to be
short-termed for mean values of jitter,
shimmer and harmonic-to-noise ratio, but
long-termed for mean fundamental frequency
(10, 14). Therefore, depending on
preoperative voice status, thyroidectomy may
lead to improvement or deterioration in voice
quality (6, 24). This study showed that voice
quality of patients after thyroidectomy was
objectively somewhat better, but results of
voice self-assessment were not in accordance
with results of acoustic voice analysis.

In this research, statistically significant
correlations were found between results of
perceptual voice assessment and acoustic
voice analysis (G and SHIMM, G and HNR,
G2 and JITT2). Yu et al. (25) reported that
mean values of acoustic and aerodynamic
parameters vary in accordance with results of
perceptual voice assessment. Santosh and
Rajasekhar ~ (13) reported  significant
correlation between results of perceptual
voice assessment and acoustic voice analysis.
However, some previous studies suggests
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BaaT JleKa KopemalujaTa Melry aKycTHYHaTa
aHaNM3a ¥ MepIenTHBHATa IPOIEHKa Ha I7acoT
He ce jacHu (22). Ucto Taka, BO oBaa CcTyauja
uMa OJIpeJICHU OrpaHudyBama, Ouaejku 6pojot
Ha YYECHHIM € MHOTY Mall 1 He MOXe Ja Ce Ha-
MIpaBH jacHa M3jaBa.

3akny4ok

BHCOKHOT MPOLIEHT 0J1 IPOMEHUTE BO KBAJIUTE-
TOT Ha TJACOT O THUPOHUICKTOMHja, HHBHOTO
HETaTHBHO BIIUjaHUE BP3 JKUBOTOT HA IOCIUH-
LIUTE U, UCTO TaKa, HEIOCTATOKOT Ha UCTPaXKy-
Balke Ha OBHE Npallama BO XpBaTcka, Oea
[JIABHUOT TOTTHK 3a oBaa cryauja. Co nen na
Cce WUCHIWTA BJIMjaHUETO HA THPOUICKTOMHjaTa
Ha KBAJIUTETOT HA IJIacOT, Oea MPUMEHETH TpH
METO/IH 3a MPOLCHKA Ha [JIacOT. CaMOOIIEHYBa-
e, MEePIENTUBHA MPOICHKA W aKyCTHYHA aHa-
JM3a.

OBa HCTpaKyBame MOKaKa 3HAYUTEIHU Pa3iiv-
KU TIOMel'y CaMOOLIEHYBam-eTO Ha IJIacoT Mpexn
U TI0 THPOUICKTOMHja IMpPH IITO CE MOKAKYBa
nocsiabo CaMOOLIEHYBambe Ha TJIaCOT 0 THUPO-
uaexTomuja. Mcro Taka, ce mpoHajieH: 3Hauaj-
HHU Pa3iMKd Mely aKyCTWYHa aHaju3a Mpe] U
M0 THUPOUAEKTOMHja, INTO YKAXyBa Ha II0OJ0-
OpyBame Ha aKyCTMYHHUTE MapaMeTpH Ha TIia-
COT Mo THpouaekroMujata. CTATHCTHYKH 3HA-
YajHH KOpENalliu ce MPOHAjJICHU MoMery Tmep-
LeNnTyajHaTa IPOLeHKa M aKyCTUYHATa aHaIn3a
Ha J1acoT.

JlobueHuTe MOAaTOIM YKaKyBaaT Ha BaXKHOCTA
HA TpenonepaTHBHATA M IOCTOIEPATHBHATA
MPOLIEHKA Ha IJIACOT CO LIeJ 1a Ce YTBPH MO/I0-
OpyBame WM BIOUIYBaKkE HAa KBAIUTETOT Ha
TJIacOT 10 THpouaekTomMuja. I1okpaj Toa, pe3yi-
TaTHTE O]l OBa UCTPAKYBAaIbE ja HArIacHja MOT-
pebara 3a MyJITHAMMEH3MOHAJICH MPUCTAI, KOj
JlaBa ToJeTAIHA UH)OPMAIIMH 3a CUTE KapaKTe-
PHUCTHKH Ha TJacoT W 00e30eayBa HaBpeMEHH
COBETH U TIPETIOpaKd 3a HWIHU IIOCTalKH 32
pexabunuTanyja Ha MaMeHTOT.

Kongpnukm Ha unmepecu

ABTOpHUTE WU3jaByBaaT JeKa HE IIOCTOU
KOH(JIMKT Ha HHTEPECH.
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