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Abstract
Introduction: Smell and taste dysfunction is one of the most common manifestations in

COVID-19 patients. The symptom can be either temporary or persistent, with variation of
severity, incidence and resolution rate in each study. Mechanism and factors that affect the
recovery of symptom are still unclear. Therefore, this study aims to explore about these issues

in order to provide treatment options and symptom prevention.

Objectives: Primary objective of this study is to explore the resolution rate of smell and taste

dysfunction in COVID-19 patients who were admitted in Ramathibodi hospital and affiliated
hospitels during March - June, 2021. Secondary objectives are the duration and onset, along

with the associated factors and effects of the symptom.

Methods: This study was designed to be retrospective. The data was derived from medical

records and inquired by phone to collect the patient’s basic information, comorbidities,
history of COVID-19 vaccination before admission, treatment regimens, symptom of olfactory
and gustatory dysfunction. The 12-item questionnaire, which was adapted from DyNaChron

questionnaire, was also applied to this study.

Results: There was 294 participants included in this study. Incidence of smell and taste

dysfunction was 156 patients (53.1%) with median of onset of symptom at date of illness
(DQI) 3. The resolution rate was 95.5% with median of duration at 7 days. 7 participants (4.5%)
had permanent symptom. Medications was not associated with resolution rate, but patient
groups who received favipiravir and systemic steroid were less affected by sticky and

hazardous substance odors than those who did not receive the medications.
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Conclusion: Smell and taste dysfunction in COVID-19 patients is the symptom with high

incidence, but also has high resolution rate. Some associated factors regarding cause and

effect relationship are still inconclusive and need further investigation.

Keywords: COVID-19, SARS-CoV-2 virus, smell dysfunction, taste dysfunction
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o1n1siénties leglifionnsmelasse
youmtey liflivansnwau LiflUadudes
sonsdulsaguusmialsnsiuddty

o hedmded (level 2) Ao JUeNiionis
liiguuse uisudonismelags wele
witles 3o Jdaduidssseanisidulsa
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suuswiielsaswdrdy Teladends
sielUiilaud

-979 > 60 U

- TsavengaiuiFasa (Chronic
obstructive pulmonary disease, COPD)
vsalsavon3osadu o

YsalaEa%s (chronic kidney disease,
CKD)

- Tsamlanazvasaiaon saulsanalaus
ALila

- l5AraonLaonaNes

- wwmudienuepilale

- amzdau (i > 90 Alandw)

- fULTg

- masgﬁﬁmﬁwﬁ"w uae lymphocyte <
1,000 Load/au.au.’

fthnduns (level 3) Ao fUaniiilonnis
wouwnies melagiuin Veasniaudiil
hypoxia (resting O2 saturation < 96%)
vizeflnzanadues SpO2 = 3% el
SoldnSusnunizonnuss (exercise
induced hypoxemia) #39ATNTIANTI
onilmuiiaunfinnniu

o Av Yo |
ﬂq'ﬁ'ﬁﬂﬁfﬂmlﬂiu IULNGUQQ

e glosu lawn Favipiravir, systemic

corticosteroid, Andrographolide (¥
va18la3), Baricitinib (JAK inhibitor) Wag
Tolicizumab (Anti IL-6)

Oxygen supplement #lasu Tuguuwuu

7199 oA cannula, mask, High-Flow
Nasal Cannula (HFNC), ia5aetemela
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Us9AUUIN ¥ile non-invasive
(CPAP/BIPAP) lia¢ standard mode

ventilator

- 2INSVNNNSSUNAULAYSE

ASSUNAU waz/v3e a8 NRAUNG Tutae
= a dglj a Gl 1
Ansfndalainnsely

o

i

o Sufisuflonnisinunfvesnisundu
waw/13e 5d (onset of symptom) Iaatiu
910 Date of illness (DOI)

o szaznaiu Yuaniuusndifennis
AnUnAvnanIsSunaunsesa audeiud
9IMIMEIAR @nnsanduunau
wag/13e s lnunftnilouldu (Duration
of symptom / recovery time)

o Liid157139e Useiliuanisvesnuies
(Self-assessment) 8am1uyAA1AT 12 U8
FadauUasuiainuuudaunny
DyNaCHRON questionnaire *! 487l 38 -
49 FadurauisatunsSunaunazsa

Tems@erlsreuunld 0 - 10 Aewww et wn

N a

indwisesdlaluwuuaeun NEd1suAd e
Twmnsalvinlvnuienauvis esaiug wWueg
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T gyndunia Undwomas adul ionau

& o A av v Y &
wiulvgl ysiandeagliazuuuludetdudu 0
AL

iesnndthediliineldfunansenures
pIMIenAuniesaty vdmntusedinsds
wuulesunstiugentns i Tvmalsuald LUl
fdniuituduenasdnas nfeukuuumes
e miheeaazinnslusuddlind

a o

el deduenaisneunduinlaglises

11
Fealtanewiusiy ddeyanliasgniuiinbily
wuuduiindeya laenTe-ana uay HN veswUae
gnimeentunsuutesy uagldidu Study 1D wn
Weshwarudulayraendevasdeyar e

ABNTIATILILTIAD P

Yoyanls wgminmiensidnaselsuny
STATA 17 Tnedanast pvalue < 0.05 Aerltfedndiny
meedia [Fauiear (%) lumsilSeuieuatinig
wyson e Chisquare test lumsiSeudieutoya
donga Tadia independent ttest TunsilSeuiiey
Yoyareilos uazldaii ANOVA test LiloTiAs1z%
ANUIUTUTIU UAEVIAFBUANLLANA 19ALaA BB
Uszns 2 nguilieudieurdiu

WNaN15938

TumAdel Iduseninsuideuaylvideya

VIavun 299 918 wazlinguAunidnsosdnaondy
911U 5 518 WemniimsTunduvisesaniiauniey
R 9nkseszdimnge gl

- 1579 WunzSadoyndsnsaayn
(Nasopharyngeal cancer) fins¥unau
AnUNRUNULLEY RaudmeuAsUNSEne
A8gAdUIUALALNITRNLLES

- 2 5w DulwTasniauisess Tldnauununu
vaneUneufiaziniolain

-1 519 JusziSadadenvnd wiia Acute
myeloid leukeria (AML) lailén@unaunu
Wa? (??qt,l,ﬁiwé’wmﬁﬂqﬂmsﬂsumz@ﬂ

- 118 fnsfusaiianasmanesiieunoud
szdndolein widildlalunsaadneindy
nlsrezls
Tassnnsided ﬁqmﬁaﬁl,%’ﬁ"m%{faﬁwm

294 518 Fawvuduwnarie 108 518 Govas
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Juisanuszaudazsuidladudiden dwauunn
flan 225 918 (Fowaz 76.5) s0sadnAedindes
55 18 ($egag 18.7) uavduns dduutosiian
14 518 ($ovay 4.8) uonainil Tsauszdnd wie
Tsngausneg samdadsgdinisguyns 1ddnng
wanuasTsazdenlifuandunsed 1

s N
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& - ) " s of
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ﬁﬂﬁﬂﬁﬂ'}ﬂi’ﬂ\‘liﬂfiﬁﬂi’l 118z Inform consent
Exclusion criteria (3147U 5 578)
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3. dihefidedaneansdnilila
¢ 4. ligusoudriinauiie
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Audayamau@nieddulsz @M ITnE A WIULINEeINS L ,
: m  @1uau 294 518)
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wazai 1851 amiuinnys=disu
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TIDNT 1T Inform consent EIBHTTENT]"HLI“LJSHWEI
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'ﬁ"]Jﬂ”IWT/] 2 UHUMWULFAINTITAUUUIIUIVY (Protocol Flow Chart)
N\ Y,

91397 2 aziiuliingiinisalueanns
AaAuRaUninisnisiusanienay T5uau
156 518 Anvdudevar 53.1 uwazAinawwesiud
301N wanuduandsegulugluuu date
of illness (DOI) Lol DOI 3 TnagUaedrulng

149 518 @1u15amr18aIneInsatulanielu
szuznalagay 7 Tu Antdusnsinismiewin
(resolution rate) gefiafaway 95.5 BI191NAT

al

#1 3 Bangugthemevinainenisaielu 7 Ju
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t{{ﬂwm%nm 8-30 TuluN1911891921NDI1NTS
f3uu 59 518 Andusesay 39.60 ©u18AL
71 $evay 95.98 vosifien1s WwMeIAIN
omsignelu 1 ey

drunguitfansilennisnaundesguiu
1 3 ienduly (persistence of symptom)
Duilesuadiutios f5mauiies 7 srewindy
Anduforas 4.5 fafiuandlilunnsnad 3

9NA15197 4 nudnguiiiennisidnios o
dnduvosiifinsiunduuazsaunnieauiniy
pg19ldedAgy (risk ratio = 1.9 (1.36, 2.66), p-
value < 0.001) luvuzAitladefidinaronts
YNEYIN IDN19A0EYBIDINTT 91NATTIAT 5
tfu wudedanadn nduiifionnisusnidusedy
Urunans fdndruvesauiidl persistence of
symptom 1nnInguduseaiifedfey (sk
ratio = 4.8 (1.04, 22.18), p-value 0.034)

Tuwdveatladodigg Anieiinddeldsius
fFoyauaviuAnuiluewided hidadelads
HANTENUABAMNINTINTUAIUAY 3Bkl 90
31971 6 Fauneldd

- NRUNTEINITTULSY AliTuRansENUsie
Inlannnan (Q10, p-value 0.026)

- nguild$uen favipiravir funduing
Sunse (Q2, p-value 0.034) uagnduwmsiu (Q6,
pvalue 0037) TdAnd nguiilailafuen
favipiravir ag9ilfodAyn1eadi wagngud
1#5u8 systemic corticosteroid Ad1u15a5u
nautnndunsne (Q2, p-value 0.023) uaznau
Wiy (Q6, p-value 0.029) 1ﬁaﬂiﬂﬂ6jmﬁ1ﬂiﬁ§u
g1 steroid 1uify Inglunguilld3u systemic
corticosteroid 311U 42 181y dfUay 2
sgldFunatnadneiiguussan steroid ALy
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diabetic ketoacidosis (DKA) Fta 2 sretuillse
frfuuwnueiad 2 fevauiianaldlid
(poor control type 2 diabetes mellitus) &
UsgIR1nlanTI9RRARIU LABYINLIUINDU LAY
Tugqafinnlain S5zduro9 HOALC >14% uas
13.7%

- nauiiliineldsu vaccine dudolfala
A0 UszautlymiFesnisfusaunniinguiiag
18 vaccine ag13iitledAty (Q4, p-value 0.034;
Q9, p-value 0.012) wagnguiilsasandula
87U (obesity) AUszaudgmilun1ssusaunnii
mjmﬁlmﬂukﬂé”;mﬁuﬁu (Q4, p-value 0.046;
Q9, p-value 0.014)

- nquiifilsasaunugeaulvanes (COPD)
Uizauﬂcymiumi%“m?iumms (Q3, p-value
0.044) nAuney (Q5, p-value 0.026) NAuLNHY
(Q6, p-value 0.04) wazddgmlunisuenuezsa
719 (Q4, p-value 0.044) snndinauitlaiiu
feauldanes

ludauvesnguivasiiioininiieds
(persistent symptom) Ty fsuauiies 7 51
gadudunidesiAuninzanunsadiuinis
AT anals neIdedaladaviningiy
vosffthenguiiduandllunsed 7 lugdae
nauil fneeifivsdiuiu 1 918 Govar 14.3)
dulung dunwangs S1uau 6 519 (Sewag 85.7)
91g1ade 3157 + 11.69 U filsauszddandy
NELSIUAIUL 1519 wag dyslipidemia 1 578
faedis 7 meidnliguynd warliieeldsy
fndududelfalainunou ffvaedlasue
favipiravir 2 §18  WAgyINGU Ssystemic
corticosteroid 1 518 kagUrsdrulvgdnd
pmsusniBufisadnies (4 519)
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JeaNARHoINTUIUNAN (2 $18) Anusiengy nauuwIndnualdnuazdeyandtendsiungy

o = o &
NUINTFULT (1 978) FI0uzdudszyIng

P137471 1 J03yaUszn3 (Demographic data) (n = 294)

Usenslagsiu aanwandlineuninlunisen 1

Characteristics

Number (%)

Characteristics

Number (%)

Sex
Male 108 (36.7)
Female 186 (63.3)
Age (year) 39.15 + 12.01
Smoking
Non-smoker 268 (91.2)
Current smoker 23 (7.8)
Ex-smoker 1(0.3)
CCOPD
Asymptomatic 44 (15)
Mild symptom 213 (72.4)
Moderate symptom 26 (8.8)
Severe symptom 10 (3.4)
Severity
level 1 Green 225 (76.5)
level 2 Yellow 55(18.7)
level 3 Red 14 (4.8)

Comorbidities

Cancer

COPD

Cardiovascular disease (CVS)

Hypertension (HT)

Diabetes Mellitus (DM)

End stage renal disease (ESRD)

Human immunodeficiency virus infection
(HIV)

Liver disease

Mental disease

Obesity

Stroke

Pulmonary tuberculosis (TB)

Dyslipidemnia (DLP)

Asthma

Allergic rhinitis (AR)

Other underlying diseases

18 (6.1)
8(2.7)
a1 (13.9)

37 (12.6)

19 (6.5)
5(1.7)
6(2)




THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY
Vol. 23 No. 2: Jul — Dec 2022 15

]
wa a a

A £ a a o A PA ~ A a 1 a = o
A1319N 2 21 ﬂ’]im‘llﬂﬂﬂ'ﬂllWﬂﬂﬂﬁ'ﬂ’Nﬂ1§5uﬂﬁul!ﬁgﬁﬁiuﬂﬂqﬂﬂﬂ@L%@TﬂQQ llaz‘]f'N!'Ja’l'ﬂﬁllllﬂ’lﬂ'ﬁIﬂﬂu‘llﬂ”lll

Date of illness (Incidence of olfactory and gustatory dysfunction and onset of symptom)

No symptom 138 (46.9)

Presence of symptom 156 (53.1)

Olfactory dysfunction 3(2,5)

Gustatory dysfunction 3(2,5)

§ o a a o a DAl 1 a X a
ﬂ’li’Nﬁ 3 'E]ﬁi’lﬂ’li'ﬁ’lﬂeﬂ'lﬂ"ua\iﬂ?']llWﬂ'ﬂﬂﬁ‘ﬂ'mﬂ’]ﬁinﬂﬁu!lﬁgif;TGluﬁﬂ?ﬂﬁlﬂﬂﬁﬂlrﬂfﬂiﬂjﬂ UAZISYSLINIUDIDINIG

(Resolution rate and duration of symptom)

Resolved 149 (95.5) 84 (56.38) 59 (39.60) 3(2.01) 3(2.01) 7 days (5, 14)

Persistent symptom 7 (4.5) - - - - .

]
a

A o A 1 a o A a a PXl = A a
AT NN 4 ﬂ‘l]ﬂﬂ‘nﬁﬂNﬁﬂf’)ﬂ15lﬂﬂﬂ'lﬂ']ﬁi1|ﬂauL!a$§ﬁwﬂﬂﬂﬁ1uﬂﬂ381ﬂﬂﬂl‘ﬂﬂiﬂ'}ﬂ

CCOPD
Asymptomatic 8(5.1) 36 (26.1) 0.31(0.16, 0.58) | <0.001*
Mild symptom 130 (83.3) 83 (60.1) 1.9 (1.36,2.66) | <0.001*
Moderate symptom 12(7.7) 14 (10.1) 0.86 (0.56, 1.32) 0.460
Severe symptom 5(3.2) 5(3.6) 0.94 (0.5, 1.76) 0.844
Severity
level 1 Green 122 (78.2) 103 (74.6) 1.1(0.84, 1.44) 0.471
level 2 Yellow 27 (17.3) 28 (20.3) 0.91 (0.68, 1.22) 0.513
level 3 Red 7(4.5) 7(5.1) 0.94 (0.55, 1.6) 0.814
Smoking
Non-smoker 141 (90.4) 127 (92) 0.91 (0.64, 1.29) 0.620
Current smoker 15 (9.6) 8(5.8) 1.25(0.91, 1.73) 0.224
Ex-smoker 0(0) 1(0.7) N/A 0.287
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Medications
Favipiravir 73 (46.8) 69 (50) 0.94 (0.76, 1.17) 0.583
Andrographolide 0(0) 1(0.7) N/A 0.287
Systemic corticosteroid 42 (26.9) 39 (28.3) 0.97 (0.76, 1.24) 0.798
Baricitinib 0(0) 2(1.4) N/A 0.131
Tolicizumab 0(0) 2(1.4) N/A 0.131

Oxygen supplement (most severe)

None 145 (92.9) 120 (87) 1.44 (0.89, 2.33) 0.086
Cannula/mask 6(3.8) 10(7.2) 0.7 (0.37,1.32) 0.200
CPAP/BIPAP 0(0) 2(1.4) N/A 0.131
Standard mode ventilator 5(3.2) 6(4.3) 0.85 (0.44, 1.64) 0.606

Factors Presence of smell and/or taste dysfunction No symptom RR (95%CTI) p-value

(n=156), Number (%) (n=138), Number (%)

COVID-19 vaccination before admission
None 141 (90.4) 128 (92.8) 0.87(0.62, 1.23) 0.467
1 dose 6(3.8) 4(2.9 1.14 (0.68, 1.91) 0.655
2 doses 9(5.8) 6(4.3) 1.14 (0.74, 1.75) 0.580

Comorbidities
Cancer 8(5.1) 10(7.2) 0.83(0.49, 1.41) 0.450
COPD 4(2.6) 4(2.9) 0.94 (0.47, 1.9) 0.860
CVS 21(13.5) 20 (14.5) 0.96 (0.7, 1.32) 0.799
HT 16 (10.3) 21(15.2) 0.79 (0.54, 1.17) 0.201
DM 10 (6.4) 9(6.5) 0.99 (0.64, 1.54) 0.969
ESRD 3(1.9) 2(1.4) 1.13(0.55, 2.34) 0.754
HIV infection 3(1.9) 3(22) 0.94 (0.42,2.11) 0.879
Liver disease 3(1.9) 3(2.2) 0.94 (0.42,2.11) 0.879
Mental disease 4(2.6) 4(2.9) 0.94 (0.47, 1.9) 0.860
Obesity 14 (9) 12(8.7) 1.02 (0.7, 1.48) 0.933
Stroke 1(0.6) 3(2.2) 0.47 (0.09, 2.56) 0.258
Pulmonary TB 1(0.6) 5(3.6) 0.31 (0.05, 1.86) 0.071
DLP 4(2.6) 6(4.3) 0.75(0.35, 1.61) 0.400
Asthma 1(0.6) 3(2.2) 0.47 (0.09, 2.56) 0.258
Allergic rhinitis 6(3.8) 7(5.1) 0.86 (0.48, 1.57) 0.610
Other underlying diseases 5@.2) 11 (8) 0.58 (0.28, 1.2) 0.072
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Factors Persistent (n=7), Number (%) | Resolved (n=149), Number (%) RR (95%CI) p-value
CCOPD
Asymptomatic 0(0) 8(5.4) N/A 0.529
Mild symptom 4(57.1) 126 (84.6) 0.27 (0.06, 1.12) 0.057
Moderate symptom 2(28.6) 10 (6.7) 4.8 (1.04,22.18) 0.034
Severe symptom 1(14.3) 4(2.7) 5.03 (0.74, 34.35) 0.089
Severity
level 1 Green 4(57.1) 118(79.2) 0.37 (0.09, 1.58) 0.167
level 2 Yellow 2(28.6) 25(16.8) 1.91 (0.39, 9.34) 0.420
level 3 Red 1(14.3) 6(4) 3.55(0.49, 25.61) 0.200
Factors Persistent (n=7), Number (%) | Resolved (n=149), Number (%) RR (95%CTI) p-value
Smoking
Non-smoker 7 (100) 134 (89.9) N/A 0.377
Current smoker 0(0) 15 (10.1) N/A 0.377
Ex-smoker 0(0) 0(0) N/A N/A
Medications
Favipiravir 2(28.6) 71 (47.7) 0.45(0.09, 2.27) 0.323
Andrographolide 0(0) 0(0) N/A N/A
Systemic corticosteroid 1(14.3) 41 (27.5) 0.45 (0.06, 3.65) 0.441
Baricitinib 0(0) 2(1.3) N/A 0.758
Tolicizumab 0(0) 0(0) N/A N/A
Oxygen supplement (most severe)
None 7 (100) 138(92.6) N/A 0.456
Cannula/mask 0(0) 6(4) N/A 0.588
Standard mode ventilator 0(0) 5(3.4) N/A 0.622
COVID-19 Vaccination before admission
None 7 (100) 134 (89.9) N/A 0.377
1 dose 0(0) 6(4) N/A 0.588
2 doses 0(0) 9(6) N/A 0.503
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Factors Persistent (n=7), Number (%) | Resolved (n=149), Number (%) RR (95%CI) p-value
Comorbidities
Cancer 1(14.3) 7(4.7) 3.08 (0.42, 22.64) 0.261
COPD 0(0) 4(2.7) N/A 0.661
CVS 0(0) 21(14.1) N/A 0.286
HT 0(0) 16 (10.7) N/A 0.360
DM 0(0) 10 (6.7) N/A 0.479
ESRD 0(0) 3(2) N/A 0.705
HIV infection 0(0) 3(2) N/A 0.705
Liver disease 0(0) 0(0) N/A N/A
Mental disease 0(0) 3(2) N/A 0.705
Obesity 0(0) 4(2.7) N/A 0.661
Stroke 0(0) 14 (9.4) N/A 0.395
Pulmonary TB 0(0) 1(0.7) N/A 0.828
DLP 0(0) 1(0.7) N/A 0.828
Asthma 0(0) 42.7) N/A 0.661
Allergic rhinitis 0 (0) 1(0.7) N/A 0.828
Other underlying diseases 0(0) 6(4) N/A 0.588
Cancer 1(14.3) 42.7) 5.03 (0.74, 34.35) 0.089
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A 9 1oAa g [ .
AITNN 7 NNWIINUBYAUDINGUNNBINITLIDI (persistent symptom) (n =7 31¢)

Characteristics Number (n=7), Number (%)

Sex

Male 1(14.3)

Female 6(85.7)
Age (years) 31.57+11.69

Range 22-54
Comorbidities

Cancer 1(14.3)

DLP 1(14.3)
Smoking

Non-smoker 7 (100)

Current smoker 0(0)

Ex-smoker 0(0)
CCOPD

Asymptomatic 0(0)

Mild symptom 4 (57.1)

Moderate symptom 2(28.6)

Severe symptom 1(14.3)
Severity

level 1 Green 4(57.1)

level 2 Yellow 2 (28.6)

level 3 Red 1(14.3)
Medications

Favipiravir 2 (28.6)

Andrographolide 0(0)

Systemic corticosteroid 1(14.3)

Baricitinib 0(0)

Tolicizumab 0(0)
COVID-19 Vaccination before admission

None 7 (100)
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Jumsfinndounds Inglddeyasingruteyadireniunisiidasenlnsesdoanisnun Tuln.a.

2560-2564 Lazu1uIn519d@9UNIULUUUTELIIUYEY Pradeep WAy Papanastasiou 1A51897U predictive

power W sensitivity, specificity, odds ratio



32 213813 91 AR AN waglumih

Uil 23 atudt 2 nangAw - SuanAu 2565

NaN15338

=
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Abstract
Introduction

Hypocalcemia is among the most common post-operative total thyroidectomy complications.
There are established risk factors predicting risk of hypocalcemia in patients underwent total
thyroidectomy. However, there is no single factor with high predictive power for post-operative
hypocalcemia or factors which predict hypocalcemia before surgery. There are several risk scores
published but not widely acceptable and there is no study externally validate those scores. Risk
scores by Pradeep' and Papanastasiou (CaReBe’S TiP Score)’ were externally validated using

database of Faculty of Medicine Ramathibodi Hospital.
Objective

To externally validate risk scores by Pradeep' and Papanastasiou? and find their predictive

powers
Study design

A retrospective database of patients underwent total thyroidectomy during 2017-2021 were

obtained. Sensitivity, specificity, odds ratio were calculated from 2 risk scores.
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Results:

CaReBe’s Tip score from 3 and above has sensitivity and specificity 81.21% and 63.79%. For the
score 4 and above, sensitivity and specificity is 18.18 and 93.10. Area under ROC is 0.754. Post-
operative PTH level is the only factor that associated with 24-hr post-operative hypocalcemia and
clinically significant hypocalcemia for both scores. Due to limitation of data, predictive power of
Pradeep’s score cannot be calculated. Number of preserved parathyroid gland of less than and

equal to 2 glands significantly predicts permanent hypoparathyroidism.
Conclusion:

Post-operative PTH level below 14.9 pg/mL is a strong predictor for post-operative

hypocalcemia.

Keywords: total thyroidectomy, hypocalcemia, risk score

! From The Department of Otolaryngology, Faculty of Medicine Ramathibodi Hospiral, Mahidol University, Bangkok, Thailand
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(Electronic Medical Record, EMR) Lﬂmwﬂiﬂ
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UBNIINIL¥A1531AT1EY Receiver-Operating
Characteristic (ROC) iansaungrufuiuld
N5 (area under curve : AUC) laglalusunsa
AsIgNdeya  STATA Version 17.0 (Stata
Corp, College Station, TX)
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(Serum calcium) vaanla w84 corrected
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nso8a 92191NN19RT1AN19TI8INE AN
gosluun1slvsesd (serum iPTH) 7 8 F2las
TumsAnurilaldauddndilndidesiv 8
Faluaunniige udladiAu 12 $2lue Asedy
Infuflutdennaun1fn (Pre-operative
vitamin D) ABA 25-OH total vitamin D 12 hr
Arszaukaatdeululdonndnisudn (post-
operative calcium) Iumiﬁﬂmﬁwwsﬁayja
calcium level 71 IndiAseiy 24 Falusunniian
wilalAu 30 F9luadu end point Wiy calcium
level 71 48 Falus 1ilosandoyail 48 Faludlsl
L 9we Clinically significant hypocalcemia
(CSH) 1889 N353 corrected serum calcium
N1 7.5 me/dL $auiufiennts i wseudan
Yaneilavatsiin 4ninde n300529319018NY
Chvostek sign positive %38 Trousseau sign
positive 130 {Urednluseslasunaai@eunis

L@ uLden (intravenous calcium supplement)

Variable

Sex, n(%)

male 53 (17.67)

female 247 (82.33)

Mean age (SD)

total 54.68 (14.53)
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male 52.52 (15.47)
female 55.14 (14.31)
Large Nodule size >= 4 cm, n(%) yes 70 (29.17)
no 170 (70.83)
Large Thyroid gland size, n(%) yes 163 (96.45)
no 6 (3.55)
Retrosternal goiter, n(%) yes 9(3)
no 291 (97)
Pre-operative TSH, n(%) high 3 (1.04)
normal 248 (86.11)
low 37(12.85)
Pre-operative vitamin D, n(%) < 20 6 (75)
>=20 18 (25)
Pre-operative Calcium, n(%) <9 16 (10.88)
Bethesda, n(%) | 11 (4.1)
Il 66 (24.63)
Il 60 (22.39)
\Y, 9 (3.36)
vV 52 (19.40)
VI 70 (26.12)
Post-operative Calcium at 24 hr, n(%) <8 37 (13.65)

39
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Preserved parathyroid glands, n(%) 0 1 (0.33)

1 2(0.67)

2 11 (3.67)

3 91 (30.33)

4 195 (65)
Pathological report, n(%) cancer 214 (71.33)

non-cancer 86 (28.67)
Permanent hypoparathyroidism, n(%) yes 15 (5)

no 285 (95)

fgUneslugruteyaniunisaunieie 1CD9 06.4
complete thyroidectomy ﬁgﬂmum 1,491 51¢
NEIINANDBNAILLNUNANDDNLABNITAUNT
(search item) 9Mng1udeya windeg Uiy 407
318 ndnnTIvdeuTszidoudianinsiing
Tnef{idazivdodiag 300 118 anvndidneen
lown gheiaeiunsisn lobectomy 1ue &
N15%11 neck dissection AN1THIAARDUNIT)
Insesnsiueie wag s%a ICD9 Ranain lag
doyaiugrunduiregtsuandly ansnedl 1

v P
ﬂjagam&l MN1919N 2

H1e9 Post-operative PTH < 14.9 pg/mL (OR
13 (95%C| 4.42-38.28)) ity fiduiusiunns
Annmzunalenludons egnedideddynia
add wazlufideselaaefiduiusfuniay
permanent hypoparathyroidism ©87387¢
drAgynsaiin
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A151971 2 Odds ratio AoNS4in 24 hr post-operative hypocalcemia Wag permanent

hypoparathyroidism va4a3um 1 CaReBe’S TiP score

Risk of 24 hr post-

Risk of permanent

Subjects
N subjects with operative hypoparathyroidism
wit
Factors score 1, hypocalcemia
available
n(%) Univariate OR Univariate OR (95% CI)
data
(95% ClI)
Pre-op Ca <9 147 16 (10.88) 1.55 (0.39 - 6.09) N/A
mg/dl*
Retrosternal 300 9 (3.00) 0.90 (0.11-7.54) N/A
goiter”
Bethesda = IV 268 131 (48.88) 1.63 (0.75-3.52) 0.89 (0.29 - 2.73)
Large thyroid 169 163 (96.45) N/A N/A
gland® #
Abnormal TSH 300 40 (13.33) 1.72 (0.69 - 4.28) 1.68 (0.45 - 6.22)
Post-op PTH 270 123 (45.56) 13.00 (4.42 - 38.28) N/A
< 14.9 pg/mL

$: Number of subjects with large thyroid gland and 24-hr hypocalcemia = 0

#: Number of subjects with pre-op Ca < 9 and permanent hypoPT = 0, retrosternal goiter and

permanent hypoPT = 0, non-large thyroid gland and permanent hypoPT = 0, non-post-op PTH

<14.9 and permanent hypoPT = 0
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AN3197 3 Predictive power #9N13LAn 24 hr post-operative hypocalcemia vastladum 3 CaReBe’s
TiP Score

Cutpoint Sensitivity Specificity Correctly LR+ LR-
classified
(20) 100.00% 0.00% 15.94% 1
(21) 100.00% 1.72% 17.39% 1.0175 0
(22) 100.00% 25.86% 37.68% 1.3488 0
(23) 81.82% 63.79% 66.67% 2.2597 0.285
(24) 18.18% 93.10% 81.16% 2.6364 0.8788
(25) 0.00% 98.28% 82.61% 0 1.0175
(>5) 0.00% 100.00% 84.06% 0 1
ROC = 0.7547, Observation 69
mwﬁ 1
£
000 0% 050 07 100

1 - specificity
Area under ROC curve = 0.7547

A19°9% 3 LaznI? 1uans predictive power 483 CaReBe’S TiP score #an15Lin 24 hr post-
operative hypocalcemia lungudiagrsiiitayansun 6 Jade 39wy 69 518 WuIndl sensitivity,
specificiry, LR+, LR- fauans uag ROC area ¥99 score Uvinfu 0.7547
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A5197 4 Odds ratio flen15iiin Clinically sienificant hypocalcemia (CSH) ua Permanent

hypoparathyroidism ¥83ta38¢11 score U949 Pradeep

Subjects Risk of CSH Risk of permanent
Subject with
with hypoparathyroidism

Factors score 1,

available Univariate OR | Univariate OR (95%

n(%)
data (95% ClI) (@)
Men > 60 yr 300 219 (73.00) | 1.19(0.24 -5.87) | 0.30 (0.11 - 0.86)
or post-menopausal
women
TSH < normal® 288 37 (12.85) N/A 1.93 (0.52 - 7.25)
Pre-op Ca < 8 mg/dL* 147 0 (0.00) N/A N/A
Pre-op vit D < 20 24 6 (25.00) N/A 1.6 (0.12 - 21.59)
ng/mL*
Post-op PTH < 10 270 109 (40.37) | 13.84 (1.70- N/A
Post-op Calcium < 7.5 272 13 (4.78) N/A 3.74 (0.74 - 18.8)
mg/dL®
Preserved PTG < 2 300 15 (5.00) 2.23(0.26- 9.06 (2.48 -33.02)
19.11)

Nodule > 4 cm 240 70 (29.17) 0.96 (0.18- 5.07) | 0.72 (0.19 - 2.69)

vit D: Vitamin D, PTG: parathyroid gland, °: number of subjects with TSH < normal and CSH = 0, any value of pre-op Vit D and

CSH = 0, non-post-op Calcium < 7.5 and CSH = 0, *: number of subjects with pre-op Ca < 8 = 0

* number of subjects with non-post-op PTH < 10 and permanent hypoPT = 0
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Anadgvosmudnddulviutulniluunnareiusgsiived Ayneats (0>0.05)

The purpose of this study was to obtain normative data of maximum phonation time in 140 Thai
elderly living in Nonthaburi province. The subject was divided into three age groups: 60-69 years:
84 subjects, 70-79 years: 42 subjects and 80-89 years: 14 subjects. The subject was instructed to
take a deep breath and to sustain the vowel /av/, /u/, /i:/ as long as possible at a normal volume
for nine trails, three trials each for /a:/, /u/, /i/ The maximum phonation time was evaluated by
using a stopwatch and recorder, starting from the pronunciation until the sound is not heard.
Then take the obtained value to find the mean for each sound. The results of this study showed
that the means of maximum phonation time in all age groups were 14.98, 17.25, 17.42 seconds
/a:/, /u:/, /i/, respectively). There was a non-significant difference in maximum phonation time

between all age groups of subjects (p>0.05).

Ad1AgY (Key words) Maximum phonation time, Elderly
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aues Wun nazdenisdeminulaphasia) A1
waliiluaiu(dysarthria) naziden1sU o
Y94N159A (apraxia of speech)™®
n1sUsziiuaudnddulviudulng
(Maximum phonation time) 1Ju33n15Use1diu
ilog AnuAnUnfveudsauazainuaunsaly
msmelafitnudlunisanansaldlunisusediv
anuunnsaslunisidaumelaifioniseanidesd
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Tnganunsavenan Uz voududeslneg19nsiag
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ARLARNNANAI9E199819431839 AoRulneUnf
U 140 AU LWANYITIUIY 104 AU WAZLNA
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Y18 20 AU Y9018 70-79 U 42 A (Seway 30)
WIANEY 34 AU LAZINAYIY 8 AL LAXYII0TY
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AMINLLAZLNUNANDDN A9
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USEamidINanIEnURan e ILaENITIA

guassAraNsUsHIu
5. Lifilspszuumanumelaneuuu

lufiusedmdulsaausanazlsan1eszuy

4. Lifdayminnsueaiiunsenisiasuimiu

1. AZLULAINLUUNAFDUENNENDIlnY (Thai

Mental Statement Examination: TMSE)
YpENIMIBINAU 23 9110 30 AZLUY
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Mé’qmﬂﬁuﬁﬁayjaﬁiﬁuﬁmeﬁcfha
adfdanssaunlunismendevas Auadouas
drudsavunmsgiu Tudrudeyarilvesngy
Fr0g19, IinsziilSeufisuaiadeveananis
NAABUVDINANAIDE1Y 3 939918 AI8AIY
WUSUSIULUUNIGLAYT (One-way ANOVA) Lag
Asgsimnandioseninafusdiu (inter-rater
reliability) TngnsniAdudss anaanduius
maiu%‘u (intraclass correlation coefficient:
ICC)
M RlRAduUsE AN anduius

a8lugy (Intraclass correlation coefficient;

ICC) @93lAN@g5e13N9 0 D9 1 @unsakUana b

Y

fail andtiesndn 0.5 vansamuaiieswes
Jusziliufiauaenndosiulusedui Aileg
$5¥WIN9 0.5 - 0.75 MNgANLIIANNLTIEIYDIE
Usziiufimnuaenndesiulussiuuiunan A
98557719 0.75 - 0.9 MNPANIIIANLITIBIYN
fuszifiufianuaenadesiuluseduf wazend
1N 0.9 MEANINANTIBIUe K UTELTY
fianuaenadaaiulusyauiuin®®
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anduiusnsluduiiveniuldedd 0.75 - 1
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ATLULTLELTIAs i AN d U Sy AN andumus
Tmisnads
A13RTI9EEUAINTIEIYBINITeRNEEY
dnlaelvinguiogsoanidesiidmua 3 A Tae
nguegaudazauarlFsuMsdud R UELSLR
samdsududssn edestuanfiannnis
Wenadudeslingusiiegna mnliguaiduns
gonLds LAfNUASITUNITERNLEETinN8 6N
\Fesiinguinognwindudssgayieeialdaid
Yeunindefioenifudeusn eswineud
nnamagey lunsinuni NINNGUAIBENS
pondealaunnaieiuunniiy 5 U 21nn1g
ooniosiavun 9 ada vide {Adudunmimans
nadoudilaoraiduuiainalanuidalad
AamLAABuTBINguiiegslunseenide {33
aglvinquiieg1ain 1 winwawinisnegeulny
lawzadsilduansstunnouinund
AAUALAINNITLUANANITILATIZITAT
FuUssandanduiusaroludu (Intractass
correlation coefficient; ICC) %ﬂﬁﬁi’lagizwj’m 0
891 ¢l Arfifosndn 0.5 wuneALInAIY
\Wissweansesndesdiauadenndasiuluszsu
f1 Ardiegsewing 0.5 - 0.75 wneAINiIAIN
\Wisswaansesndesdiaudenndesiuluszsu
Ununans Adiegsening 0.75 - 0.9 mneAai

213813 91 AR AN waglumih

Uil 23 atudt 2 nangAw - SuanAu 2565

AMULIE9URIN1TRNEENTANNADAAR DN Wl
SYAUR WATAINUINATT 0.9 BUIBAIINITAINY
WBUaINTsaantdealimnuasnmasanuluseau

all"lﬂ(lé)

NANISANYY  WAnNISANYINUIN ALRALYDIAD

uindsulniudulngdlunisesnidese guaz?
Suadmjuﬁ’ga&iwﬁ“wuﬂﬁmL‘vhﬁ’u 14.98
(SD=5.25), 17.25 (SD=6.38), 17.42 (SD=6.55)
N (avdA19g58ni19 6.85-33.18, 7.90-
39.47, 8.08-42.06 Fu191) MUAINU YINLUINY
1397y Aadslunisesnidesen guazd Hiseny
60-69 Yeufindsiulvudulnsifiduviniu 15.38
(SD=5.16), 17.95 (SD=6.60), 18.20 (SD=6.53)
N (avdA19g581919 6.85-31.96, 8.15-
36.30, 8.24-42.06 Ju11) 439918 70-79 U A
uin@shiliudulnsifauintu 14.54 (SD=5.50),
16.41 (SD=6.22), 16.70 (SD=6.83) 7u1#t (lawil
A18E5¥NINY 7.45-33.18, 7.90-39.47, 8.08-
41.88 Junil) waz¥a9eny 80-89 UAnusindsly
Trudulngididvindu 13.96 (SD=5.17), 15.63
(SD=5.11), 14.87 (SD=5.15) U1l (lnedAeg
SENING 7.17-27.25, 8.17-26.17, 8.26-27.42
Aunih) sy fauandlunsed 1
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A151971 1 wansAade daudeauunnnsgiu Argaangavasatudn@duliugulng (wonaudes

dseiionn) luusdazdaseny

Aaae (SD)

a1 9 3

Mean(SD) | min | max | mean(SD) | min | max | mean(SD) | min | max
60-69 U
(n=84) 15.38 (5.16) | 6.85 | 31.96 | 17.95 (6.60) | 8.15 | 36.3 | 18.20 (6.53) | 8.24 | 42.06
n:
70-79 ¥
a2) 14.54 (5.50) | 7.45 | 33.18 | 16.41 (6.22) | 7.9 | 39.47 | 16.70 (6.83) | 8.08 | 41.88
Nn=
80-89 U
(n=14) 13.96 (5.17) | 7.17 | 27.25 | 15.63 (5.11) | 8.17 | 26.17 | 14.87 (5.15) | 8.26 | 27.42
n:
ﬁg\mm

14.98 (5.25) | 6.85 | 33.18 | 17.25(6.38) | 7.90 | 39.47 | 17.42 (6.55) | 8.08 | 42.06

(n=140)

M13199 2 LAAINANITNATIUAULANAIIYDIALUULLAERY 3 429918 A1NN1TIATIzvdeyalagld

ANOVA
Sum of Squares df Mean Square F Sig.
Between Groups 36.306 2 18.153 .656 521
RN Within Groups 3793.230 137 27.688
Total 3829.535 139
Between Groups 107.609 2 53.804 1.329 .268
B Within Groups 5545.254 137 40.476
Total 5652.863 139
Between Groups 163.966 2 81.983 1.936 .148
9 Within Groups 5802.176 137 42.352
Total 5966.142 139
Between Groups 4728.802 2 2364.401 325.171 .000
21 Within Groups 996.162 137 7.271
Total 5724.964 139
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M13197 3 WAAINAINNITUITBUTIBUAINLANFAINAILRAEYBY 3 129878 (Post Hoc Tests)

Dependent Mean cd 95% Confidence Interval
Varisble () Gr (J) Gr Difference rror Sig. Lower Upper
(I-)) Bound Bound
60-69 U | 70-79 U 0.843 0.994 1 -1.567 3.253
91 60-69 U | 80-89 U 1.422 1.519 1 -2.259 5.104
70797 | 80-89 ¥ 0.579 1.624 1 -3.356 4.515
60-69 U | 70-79 U 1.540 1.202 |0.607 | -1.374 4.454
B 60-69 U | 80-89 U 2.322 1.837 |0.625| -2.130 6.773
70-797 | 80-89 U 0.782 1.963 1 -3.977 5.540
60-69U | 70-79 T 1.500 1230 |0.674 | -1.481 4.481
9 60-69 U | 80-89 U 3.331 1.879 |0.235| -1.222 7.884
70-79U | 80-89 U 1.831 2.008 1 -3.037 6.699
60-69U | 70-79T | -8.42262° | 0510 0 -9.658 -7.188
91 60-69 U | 80-89% | -17.56071° | 0.778 | 0 -19.447 -15.674
70-79U | 80-89T | -9.13810° | 0.832 0 -11.155 -7.121
*. The mean difference is significant at the 0.05 level.
dleSeuiiisuaedsvesaudndsiy pg19ddud1AYNI9EDA (p>0.05) welunisesn
Trhudulniluudagngudasenguds wuin \Fe01 9 uazd fauanslunsnei 3

ALadvesnn winddulnudulninlaluusas
naugogianulnaifssiuiazlivansaiu

] a a ' '
A13197 4 wananansiSeuiisusevdranaluy 3 nguengy

ANRdgn1seandsuduiuni (SD)

nau L .

91 ? ?
918 6069 T | 10 (1=20) 17.66 (5.92) 20.31 (6.81) 21.15 (8.49)
(n=84) |y (n-64) 14.67 (4.72) 17.21 (6.41) 17.28 (5.56)
98 (n=8) 13.12 (4.05) 12,57 (3.27) 12.72 (2.68)
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91y 70-797 | _
: ey (n=34) 14.87 (5.78) 17.31 (6.43) 17.64 (7.19)
(n=42)
o8 80-89 T | 118 (N=8) 13.93 (6.73) 15.04 (5.49) 14.49 (6.33)
(n=18) | %@ (n=6) 13.99 (2.47) 16.41 (4.95) 15.38 (3.51)

WiaSeurisuaadsuaenwiind iy

Tugulniseninanwalazinangslulaag

naueglunisAnwil wudtlugieeny 60-69 U

INAYNBHALRAEN1T9DNLABINNINATUNARES

weitugaeeny 70-79 U inAvidladlenadenisean

A13199 5 NAN1TATIAFBUANNTNIEITEN IR U LT

deaunnniuwaig wazlugieey 80-89 U e

a A = = Nt [N
Miy]ﬂLLaSLWﬂ%qﬂﬂJﬂqLaaﬁlﬂqﬁa@ﬂLﬁENV]FLﬂaLﬂEN

U AIAAIIURITIN 4

Intraclass 95% Confidence Interval

Correlation® Lower Bound Upper Bound
a1 ASadi 1 998 0.995 0.999
0 Adad 997 0.989 0.999
o pdail 996 0.987 0.999
g Adedl 1 998 0.994 0.999
g Al 2 998 0.994 0.999
g nafl 3 999 0.996 1
5 adafi 1 998 0.995 0.999
5 Al 2 996 0.987 0.999
5 ndai 3 998 0.995 0.999

Two-way random effects model where both people effects and measures effects are random.

b. Type A intraclass correlation coefficients using an absolute agreement definition.

Wesnnnisiudeyaruinddulnigu

imm‘lumiﬁﬂmﬁﬁﬂm;ﬁ%’a%qLﬁuﬁfml,f’ﬂsumi

waniesnwied lngldlaldiasesnauiinmesiu

milﬁu%aﬂa WA NS UUNNLESIWAENNSIULIAN

Tneldlnsdnsisleds satiuielvnanisidedun

UNTBND FIVINITATIVADUAINULNYIVDING

sandesgilnglvinguiieg1seanidesiiiinug

3 A9
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LLaw‘hmimnaaummLﬁaﬁw’m;ﬁﬂﬁmﬁu 2
Ay lagdin1sunUananisuseidiu Tlvigussidu
W 2 dhensiunanisusediuwesdniie wasdl
Lﬁm;:ﬁmswﬁ%’azﬂawhﬁ?uﬁmwwamsﬂimﬁu
vosffusziiiudie 2 au fuszifiuaudl 11 8uin
LLfﬂmﬂwstmﬁﬁﬂizaUﬂﬁzﬁmmﬁﬁﬂﬂismm 3
U Gudiivdoyanazlinzuuu udwhnsdungu
fegeiua 14 au (Aaluiosaz 10 veInqu
Freearana) mﬂﬂ?ﬂﬁ@ﬂsmﬁuﬂuﬁ 1 @901
IwdFeefidudinl3lguseidiuaud 2 Jaduin
uilvnswadsiarmdunauariiuszaumsaina
adtinUszana 18 U Wlugilwaglidudinaudn
Fulnudulngg I@aﬂﬂsmﬁuﬂuﬁ 2 9glinsu
wansduiinAusingsiuludulnivesussidu
Audl 1 1ileguseifiuaud 2 dudindufindsiu

A5199 6 HANISATIVEDUANUNYIVDINITBANLEYS

213813 91 AR AN waglumih

Uil 23 atudt 2 nangAw - SuanAu 2565

IwLusff"ulwﬁl,a%LLé’aﬁ]zdwaW;ﬁmiwﬁ%’a%a
mﬂﬁ?w:ﬁmiwﬁﬁﬁaga%ﬁwmLLﬁﬂ%ﬁmIWLu%u
Iysivasfusziiiu 2 Aunninsiesinisatinde
ArduUszansanduiusnneludu (ntraclass
correlation coefficient; ICC) TuvauLynAINY
Fesu 95%

v

wamimmaa‘ummLﬁlmiwdwg
Usuiiiu wuinAnduusvavisandusiusaneludu
(ICO) og5¥1i14 0.996 - 0.999 FavuneauIn
AuiBesEningussidiuegluszAufuin ¢
Ussidupuiifiuszaunisalteslinzuunlunis
UsziliuaonadosriufUssiduniussaunisalann
nan1sUsziliuaudndsiulnudulngdlunnsdne
Hrannidede swandunsei 5

Intraclass Correlation®

95% Confidence Interval

Lower Bound

Upper Bound

1 857° 817 891
G 877° 841 907
9 .898° 868 923

Two-way random effects model where both people effects and measures effects are random.

a. The estimator is the same, whether the interaction effect is present or not.

NANISATITAOUAIULTIETDIN1TOON
e wuinanduussansandusiusaneludu
(ICC) 8g58M19 0.857 — 0.898 FanuyAL
Auleeinisoenidsa 3 ada aenndesiy

Tuszaud nanisuseiiuandndsulvudulng
TunsAnw iy e Aakanslunisnan
69
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9819 td1AEYN19EDH donAdDINUNUITEVS

U7 AN InI1AI91999UDIAN

Simone
AUAINITOFIFAVOINALNNAITNA (Maximum
performance tests) Iuﬂjnﬁ%ﬁﬁlﬁ?j“ﬂmwamq
Faus 18-80 U lernadsvesdudndsiulnudu
Indvesaulutieene 60-69 Uwindu 21.8 Jud
wazaulutseny 70-79 U winfu 18.0 Fundt G
Audingduliudulndvosiaestarogdulad
AULANANAURENTTBd1AYN9EDA Lazan
wan1sAnuinuiniledeny 60 93uly
ANAINITOAIGAVDINALNATITHA (Maximum
performance tests) #1149 ALANAINIUDY
s iuAufindsilnudulngdluraseny 60 T2y
Tuduldfiruuansnetusgreiiteddoymenn
wazuanslifiuitlueAfefidnumeaudndsy
Tudulnifluggeony drulngrnededlios
TndiAeaniu
Wisuiisuaudinddulaiudulnives
faorgananddeiivaudndshilmusulnly
AudnAeNy 20-40 U vosuinsal’® wan1sfinwn
wuheuindsiludulnsiveanamedaniade
20.43 37 wazmendefiaade 13.76 Jund
aziiudnawsindsuliiudulngainnsfinen
yasmnsaiiflowFoudisusuaudndsiulnludy
Indvesedsedl adildfianalndifoaty
dosannduiedisfgeenglusmuisediu
fasengfifigunnd Semnndasengtuilauamiia

LifilsausednduazlifiuseTRguuns gaeengy

9

@

anunsadawinddulnudulngdlalndAaaniu
Fogu/enansmu®
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NNITUTIULRBUAIULANGITD AT
uwiingsiulnidulndsenianameuazineands
Tuusiazd19eny lunsnuninuingseny 60-
69 U (WA 20 AU LWAKQN 64 AL) LwAged
Arudn@siu nndulngduinninwandgs lugas
918 70-79 U (WArY 8 AU LNANE 34 AL) LA
yrefiaudndduiudulnidesnitinands
lug3991e 80-89 U (Av1e 8 AL LNANY 6
aw) Audinddulviudulndveunamouazine
wiafianlndideeiy Avudndstu-Tnudulng
Tudr9e7y 70-79 Vuesauideilliaenndaaiy
waneATeneunthiifidulugnuina uwiin
Fulrudulndveunaveaedauinniives
VARG 19U Tus1uiIdeveslonathan® 1a
yhmsAnwvnaudndiuludulnludgsengi
flong 65 ViulU $ru9m 69 au wadumas
34 A nAnde 35 Au laglainnisuuigaeny
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ABSTRACT

Background: Pharyngocutaneous fistula is one of the most catastrophic complications after surgical

treatment for neoplasm of larynx or lower pharynx. It may result in poor wound healing, prolonged
hospitalization, and delayed radiotherapy/chemotherapy, or eventually death. Suture technique in
constructing a neopharynx is a main controllable factor in decreasing the incidence

of pharyngocutaneous fistula.

Objectives: To compare four commonly used suture techniques after total laryngectomy

(Connell, interrupted Lembert, continuous Lembert, and simple interrupted) that provides

highest burst pressure.

Methodology: This is an experimental study. Cadaveric swine intestines were recruited (30 per

group). Each suture technique was performed in each group. The time spent for sutures were
recorded. The burst pressure was measured using air leak test. All data were presented as mean
and standard deviation (SD) and analysed using One-way analysis (ANOVA), Multiple comparison

test, and Fisher’s exact test. The P-value <0.05 was considered statistical significance.

Results: The statistically significantly (P < 0.05) highest burst pressure was achieved using the

Connell technique (155.87 + 44.45 mmHg) compared tointerrupted Lembert (122.90 + 42.57
mmHg), and simple interrupted (79.97 + 39.28 mmHg) In addition, the mean time spent for

completing the sutures were also significantly shortest (P < 0.05) for the Connell technique

(287.77 s)

Conclusion: The Connell technique provided the highest leak pressure and lowest time spent

for constructing the neopharynx. However, our study did not study the effects of each suture
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technique on luminal stenosis, tensile strength and blood supply. Further study should be
conducted in vivo.

Keywords: pharyngocutaneous fistula, burst pressure, suture technique, laryngectomy
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INTRODUCTION

Laryngeal cancer is common, as the 13th
most common cancer in men and the 2nd
most common head and neck cancer
worldwide,!. In Thailand, the incidence of
laryngeal and pharyngeal cancers has been
increasing, particularly owing to the high
percentage of smokers which is about 19% of
all adults,®. The incidences of laryngeal and
hypopharyngeal ~ cancer were  0.94%
and0.44% ° respectively. Current treatments
include laryngeal surgery, radiotherapy,
n1ssnue1d

chemotherapy systemic

therapy??and surgery combined treatment,”.

The main complication after laryngeal
surgery is pharyngocutaneous fistula, causing
saliva leakage through the pharyngeal
junction ( neopharynx). Leakage usually
occurs after swallowing saliva and food,
when the pressure in the neopharynx is
highest. It occurs in 8%-22% of cases °.9®
reference Consequently, the surgical wounds
heal slowly. The incidence of wound

infection is also high, potentially resulting in
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a long period of antibiotic use. ¥® reference
¥i30nTI9E0U31 Msiia malnutrition 1Wuavig 3o
Wukan1uun Furthermore, patients may need a
long duration of nasogastric intubation and longer
hospital stays, resulting in poor quality of life.
Moreover, chemotherapy may have to be
postponed, resulting in a higher incidence of cancer
recurrence after surgery. All of these collectively
increase the cost of treatment?, and death may
occur as a consequence of complications such as

the rupture of the carotid arteries,’

Treatments for pharyngocutaneous fistulae include
supportive  therapy and  surgery.  Curently,
supportive therapy is commonly recommended
and includes pressure dressing, tube feeding, wound
drainage, and antibiotics for suspected or confirmed
infection until the fistula spontaneously closes. Half
of the pharyngocutaneous fistulae close within 14
days, and 75% close within 4 weeks. In cases that
pharyngocutaneous fistulae do not close within one

month, surgery is recornmended?.
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Effort should be made to prevent
pharyngocutaneous fistula. Risk factors
include hypopharyngeal diseases, suture
techniques, chemotherapy, radiation, cancer
stage, malnutrition, hypothyroidism, positive
surgical margins and type of pharyngeal

closure 2.

In practice, nasogastric tube feeding is
given for 7-14 days to prevent increased
pressure in the pharynx during the lag phase
of anastomosis healing (the phase that the
wound has the lowest level of accumulated

collagen and minimal strength),'’.

However, using nasogastric tubes for a
long period could be uncomfortable and
cause gastroesophageal reflux. One study
found that removing nasogastric tubes and
resuming normal eating early (<7 days after
surgery) was not associated with the

occurrence of pharyngocutaneous fistula,'.

Hence, selecting suturing techniques that
can effectively prevent leakages may help
physicians allow patients to begin normal
eating earlier. Appropriate suture techniques
must be easy, fast, and watertight (have
adequate tensile strength) and ensure good

blood circulation around the wound, .

67

Currently, four suture techniques are
commonly used to repair the neopharynx
after laryngectomy, i.e., Connell (picturel),
Simple interrupted ( picture2), Interrupted
Lembert (picture 3) and Continuous Lembert
techniques (picture 4). Lembert, a commonly
use technique in repair neopharynx, is an
inverting suture technique that the stitches
includesubmucosal layer. 48 check 5ﬂﬂ’§ﬂu
3U It may be interrupted or continuous.
Connell is an inverting continuous technique
that the stitches include all layers. Another
difference between Connell and continuous
Lembert is that the Connell anchors the
stitches longitudinally while Lembert does

transversely,'®.

There have been few studies on suture
techniques after laryngectomy aiming to
reduce leakage. Moreover, these studies
have been inconclusive and there are no
studies examining the burst pressure
achieved by the Connell suture technique
compared to other techniques. Hence, this
study was conducted in order to find the
suture technique that can provide maximum
wound strength, comparing among four
suture techniques by measuring the burst
pressure in a swine small intestine model.
The result may be applicable for laryngeal

surgery
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(The figure was drawn by author)

Picture1 Connell

Connell was continuous inverted suture

by passing the needle from the serosa through

all layer into lumen. The needle then was directing
from inside through into outside of the same side.

The other site was done as same technique

Modified Lembert or Interrupted Lembert
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(The figure was drawn by author)
Picture2 Simple interrupted
Simple interrupted was interrupted suture
by passing the needle from outside through
all layer then passing the needle

from other side into outside.

(The figure was drawn by author)

Picture3 Interrupted Lembert

(The figure was drawn by author)

Picture4 Continuous Lembert

Lembert was continuous or interrupted suture by passing the needle from outside through submucosal
layer then passing to outside of same side. The other site was done as same technique then silk was tied

or continuous.
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METHODS

This study was approved by ethic committee,
Navamindradhiraj University ( exempt: COE
29/2019 and was funded by Navamindradhiraj
University Research Fund (3. @us. 07/2563).

Outcome

Primary outcome was burst pressure
achieved from each of the four suture
techniques measured by air leak test in
vitro,'?. The secondary outcome was the time

spent to complete the suture procedure.

Experimental tissues

We obtained cadaveric swine small intestine
within 24 hours after being slaughtered that
had a thickness of 0.8-1.2 mm. The damaged
or abnormal intestines such as rough or
otherwise abnormal intestinal walls were not
used. The intestines were randomly divided
into four groups to compare the Connell,
interrupted Lembert, continuous Lembert,

and simple interrupted suture techniques.

Sample size

Because there are no available previous
relevant studies from which we could infer
appropriate sample sizes for comparing burst

pressure achieved from various suture

69

techniques, the sample size in this study was

estimated with G Power software v.3.1.9.4,

which estimates the sample size needed for
testing with one-way Analysis of Variance
(ANOVA) at a significance level of QL = 0.05, a
power of 90%, and an effect size of 0.4
(corresponding to a large effect size),'. The
total sample size calculated by the program
was at least 96 animals (with 24 samples per
group). Thus, we included 30 swine small
intestine per group, with a total sample size
of 120.

Surgical procedures

The swine small intestines were cut into 10-cm-long
pieces of uniform thickness. A 2-cm cut along the axis
of the small intestine was applied to the lumen on
the anti-mesenteric side of each piece. The cuts were
then sutured by one  surgeons U ® defined
Uszaun15adn13819 »; Diploma, Thai Subspecialty
Board of Facial Plastic and Reconstructive surgery,
surgical experience in laryngectomy 35 cases, who
randomly selected techniques among the four
tested suture techniques. Vicryl 4-0 round needles
(ETHICON W9106) were used. The distance between
the stitches was 0.2 cm. After suturing the cuts, the
ends of each piece were tightly closed with wires.
(picture5 )
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(The figure was taken by author)

Picture5 shows the rubber tube placed in both end of the intestine. The left end was connected

to manometer. The right end was connected to pressure transducer. Both ends were closed with

wires for ensuring  no air leakage

Then, the proximal end of each piece was
connected to a digital manometer (DIGICON
MN910-SD) . The manometer tube was
inserted 2 cm away from the wound site. The
distal end of each piece was connected to
an air blower. Then, the intestines were
immersed in water to find any leakages. Air
was blown into each intestine until it leaked
out through the stitches. Air leak test was
performed manually by slowly increasing the
intraluminal pressure (over 1 minute), The
time from complete suturing to pressure test
is less than 30 minutes. The highest pressure
before the leakage was measured and was
defined as the burst pressure. Although
saline test is more physiologic than air teak
test, we decided to use air leak test because
it is more sensitive and practical to detect
the leakage,””. The pressures were measured

separately with the suturing station by

another investigator who did not reveal the
suture methods. Therefore, this study is a
blind technique.

Statistics

The mean value and standard deviation of
the burst pressures were calculated for each
group and then statistically analysed with
one-way ANOVA, multiple comparison test
(Bonferroni), or Fisher’'s exact test, as
appropriate.
RESULTS

The average thickness of the intestines in
each group is shown in table 1. The thickness of the
intestines was not significantly different among the

tested groups (P > 0.05. Nevertheless, the mean

diameter of the intestines in the continuous
Lembert group was significantly longer than that of
the other three groups (Table 2)
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Table 1 Comparison of the thickness of the small intestine in each group
Thickness (mm)
n (Mean + SD) P-value*
Connell 30 1.01 £ 0.15
Simple interrupted 30 1.04 + 0.25
Continuous Lembert 30 0.96 + 0.08
Interrupted Lembert 30 1.04 £ 0.13 0.218
* One-way ANOVA, statistically significant (P < 0.05)
Table 2 Comparison of the diameter of the small intestines in each group.
Diameter p-value
(cm) (oneway p-value for Multiple comparison test
n | (mean £ SD ANOVA) (Bonferroni) Median (IQR)
Cvs | Cuvs Cvs S vs Svs CL vs
S CL IL CL IL IL
‘hjé]ﬂﬁ 1.000 | 0.014 | 1.000 | 0.054 | 1.000 | 0.119
0.011
Connell | 30 2.23 + 0.29 22(2.1-24)
simple
30 2.26 £ 0.33 2.4(19-25)
Interrupt
continuous 2.45 (2.3 -
30 2.44 + 0.15
Lembert 2.5)
interrupted
30 2.28 £ 0.25 23(21-24)
Lembert

C: Connell, S: simple interrupted, IL: interrupted Lembert, CL: continuous Lembert

* Statistically significant (P < 0.05)
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Table 3 Comparison of burst pressure (mean + SD) achieved by each suture technique.

Burst p-value
S n pressure (oneway p-value for Multiple comparison test (Bonferroni)
(mmHg) ANOVA)
S vs CL vs
CvsS | CvsCL | CvsIL CL Swvs L IL
<0.001 <0.001 | 0.876 | 0.028 | <0.001| 0.002 | 0.940
155.87 +
Connell 30 44.45
7997
simple interrupt 30 39.28
continuous 139.17 +
Lembert 30 49.81
interrupted 122.90 +
Lembert 30 42.57

C: Connell, S: simple interrupted, IL: interrupted Lembert, CL: continuous Lembert

*Statistically significant (p<0.05)

Although the average burst pressure
achieved from the Connell technique was
higher than that of the continuous Lembert
technique, they were not

different (P = 0.876). It is worth noting that

significantly

the burst pressure achieved from the Connell
technique was significantly higher than that
of the interrupted Lembert and simple

interrupted techniques (Table 3).

Considering the time spent on sutures, we
found that the Connell technique needed a
significantly shorter time than that of the
other techniques (283.77 + 48.85 s, P < 0.05).
This

Lembert, simple interrupted, and interrupted

was followed by the continuous

Lembert techniques (Table 4).
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Table 4 Comparison of suturing time spent in each group.

Suturing p-value
n time (sec) | (oneway p-value for Multiple comparison test (Bonferroni)
(mean + SD) | ANOVA)
CwvsS |CwsCL | CwslIL | SwvsCL |SwvslIL | CLvsIL
<0.001* | 0.001* | 0.002* | <0.001*| 1.000 1.000 1.000
283.77
Connell 30 | 48.85
simple 342.00 +
interrupt 30 | 50.79
continuous 341.77 +
Lembert 30 | 73.50
interrupted 353.63 +
Lembert 30 | 61.88

C: Connell, S: simple interrupted, IL: interrupted Lembert, CL: continuous Lembert

*Statistically significant (p<0.05)

When comparing the leakage position,

we found that the leakage positions in the

Connell group were more often at the ends

of the tied intestines that were not related to

the suture stitches. The interrupted Lembert and

continuous Lembert techniques had more
leakages through the stitches than the other
techniques did. The simple interrupted technique
had more leakages between the stitches than
the other techniques (Table 5).




74

Table 5 Leakage sites
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simple continuous interrupted p-
Connell interrupt Lembert Lembert value*
n (%) n (%) n (%) n (%)

leakage site <0.001**

needle hole 4 (13.33) 14 (46.67) 20 (66.67) 23 (76.67)
between suture 5(16.67) 16 (53.33) 6 (20.00) 3(10.00)
not related to
suture 21(70.00) - 4 (13.33) 4 (13.33)

*Fisher’s exact test, statistically significant (P < 0.05)

9 Not related to sutures: leakage site at the distal end of the intestine or other locations

than the suturing site
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Discussion

Here, we found that the Connell
technique provided the highest burst pressure
comparing to the intemupted Lembert, continuous
Lembert, and simple interrupted techniques.
This may be because the Connell technique
is the inversion technique results in
a watertight seal, . Furthermore, this technique
is a continuous suture technique, therefore
the tensile forces between the stitches are
distributed equally and result in few leakages,’
In addition, the incidence of postoperative

adhesion is lower, .

The Connell technique was previously
compared with clips in goat large intestines
using laparoscopic surgery. In that study,
the wounds healed more effectively and quickly
than did dips,lg. Hence, this technique is
excellent because it can prevent leakages
effectively. Moreover, Connell technique is
superior than Lembert technique in term of
holding higher burst pressure. Because it can
spread tension along wound edge more

than Lembert technique does.
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For the continuous Lembert technique,
we found that this technique provided the
second-highest burst pressure. These results
are consistent with a retrospective study in
colonic anastomosis conducted by Eickhoff
et al.,}", who found that the continuous
technique could prevent leakages more
effectively than the interrupted technique
because it reduces the eversion of the
edges of the wound and, as mentioned
above, continuous techniques result in
waterproof seals and can distribute forces
equally. This may explain the higher burst
pressure in the continuous Lembert group than
the interrupted Lembert group. Nonetheless,
continuous  suture techniques require  skilled
surgical assistants to effectively suture wounds.
Practically, continuous techniques may not be
more effective than interrupted techniques if
surgical assistants are not able to control the
tensile force in each stitch to share the tension

between the stitches equally.
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For the simple interrupted technique,
we found that this technique provided the
lowest burst pressure. This is also consistent
with the study by Eickhoff et al,*” but study by
Kieves et al,? found that simple interrupted
had higher burst pressure than simple
continuous but was not significantly. However,
simple continuous and Simple interrupted

may practically was not significant difference, 2.

Even though the interrupted Lembert
technique was also an interrupted technique,
it provided higher burst pressure than that of
the simple interrupted technique. This can be
because the interrupted Lembert results in
more inversions at the edges of the wounds

than does the simple interrupted technique.

We found that the Connell and
continuous Lembert techniques required the
shortest suturing times. This is consistent with
the study by Phillips et al? in which the
continuous technique took a shorter time than
did the interrupted technique. However, the
most important confounder is the skill of the
surgeon for each technique. Therefore, this
study uses only one surgeon to perform the

procedure.

Although staplers are typically

used for repairing the neopharynx, they
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remain expensive ( clips~ 2,000-4,000
Bath/case VS vicryl ~ 128-170 Bath/case).
Staples cannot be used for all patients.
Therefore, effectively suturing by hand is
still appropriate for patients in Thailand.
Still, the suture technique with the
highest burst pressure might not be the
best technique. For instance, very close
or tight stitches for increasing the burst
pressure might increase the possibility of
ischaemia, leading to poor wound healing

and finally leakages, .

Thus, further studies should be
conducted; in particular, actual patients should
be studied in order to observe the long-term
results after suturing wounds,'.. Moreover,
modified Gambee suture; extensively used
suture method in  gastrointestinal  tract
anastomosis, interrupted suture, penetrate to
submucosal layer, minimize mucosal eversion,
B2 should compare with Connell suture
because of Gambee suture was significant
highest burst pressure from the study by Kieves
etal?. In addition to factor that affect leakage,
T or Y-shaped closure pattern provides higher
leakage than horizontal closure due to three-

point junction,’.
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Another factor that should be
considered for an appropriate suture
technique includes the risk for pharyngeal
stenosis, such as primary lesion and
pharyngeal remnant. We may choose
augmentation technique (flap reconstruction)
than primary closure in high-risk stenosis
cases,””®. Furthermore, the appropriate
suture technique will be dependent on
the skills and experience of the

surgeon,”’.

One important limitation of this study
is that this study was performed in cadaveric
swine intestines and therefore other factors
influencing the inddence of pharyn gocutaneous
fistula in viable tissues were not studied. For
example, other factors that affect the adequacy
of the blood supply, factors influencing tissue
healing (e.g,, nutritional status, hypothyroidism,
chemotherapy, radiation)® Radiation therapy
induced mio-nitial myointinnal fibrosis. Thereafter,
fibroblast decreased and hypovascular
atherosclerosis was occured?. These factors

also lead to pharyngocutaneous leakage.

We used the small intestines of
pigs instead of human pharynx because
it is easily available in the market. This
study chose pig intestine because its

thickness is approximately similar to
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human neopharynx,30. Although other
animal intestines (chicken, cow) have
similar number of intestinal layer but
their thickness are different from human
neopharynx. In our study, human
neopharynx is 0.92-1.08 cm. in thickness
whereas pig intestine is 0.8-1.5 cm. in
thickness. Moreover, both pig intestines
and human pharynxes have submucosal
layer that comprise numerous collagens.
The initial anastomosis strength depends
on abundant collagen in this layer,.
Nevertheless, there are some different
physical properties between these two
tissues. Thus, the finding in this study
might not be accurately relevant to the
human pharynx. However, the findings
from this study can be applied for
comparative  suturing technique in
human pharynx in perspective of higher
burst pressure and lesser time spent for
suture.  The results may provide
guidelines for further studies. In addition,
large intestine cannot be used in this
study because taenia coli has different

tension character from small intestine.
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® | imitation
- cadaveric swine intestines therefore other factors
influencing the incidence of pharyngocutaneous

fistula in viable tissues were not studied.

® strength
- only one surgeon to perform the

procedure

CONCLUSION

We conclude that the Connell technique
provided the best leak pressure and speed of
application for constructing the neopharynx.
However, our study did not study the aspects
regarding luminal stenosis, tensile strength and
blood supply. Further study should be conducted

in vivo.
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Abstract

Ortner’s syndrome, also known as cardiovocal syndrome, is a rare condition with left
recurrent laryngeal nerve (RLN) paralysis resulting from cardiovascular disorder such as thoracic
aortic aneurysm or mitral valve disease. Here we report a case of a 78-year-old Thai female who
presented with hoarseness of voice for 2-3 weeks. This case report was approved by the
institutional review board. On physical examination, there was evidence of left vocal cord
paralysis, without any identifiable laryngeal lesions or palpable neck mass. Initial chest radiograph
showed a lobulated soft tissue mass at left superior mediastinum. She subsequently underwent
chest CT and a 6.7-cm saccular aneurysm with mural thrombus of the aortic arch was found. The
aneurysm compressed the left RLN at the level of aortopulmonary window (AP window). She had
been treated with thoracic endovascular aortic repair (TEVAR). Recognition and prompt diagnosis
of this entity is critically important as the delay in diagnosis and treatment of thoracic aortic

aneurysms may result in increased patient morbidity and mortality due to aneurysmal rupture.

Abbreviations: RLN = Recurrent laryngeal nerve, TEVAR = Thoracic endovascular aortic repair,

AP window = aortopulmonary window

Keywords: Ortner’s syndrome, thoracic aortic aneurysm, recurrent laryngeal nerve, vocal cord

paralysis
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Introduction

Hoarseness of voice is a clinical
symptom commonly encountered in medical
practice. It can be secondary to laryngeal or
extralaryngeal pathologies. The most common
extralaryngeal etiology is lung cancer.t % 2
The other less common extralaryngeal causes
include thyroid neoplasms, mediastinal
neoplasms, nerve dysfunction due to surgical
manipulation or extrinsic compression from
cardiovascular disorder.™*

Ortner’s syndrome, also known as
cardiovocal syndrome, is a rare condition
characterized by left recurrent laryngeal
nerve palsy due to nerve compression from
nearby cardiovascular disorder such as thoracic
aortic aneurysm or mitral valve disease.!?”
The incidence of Ortner’s syndrome is
approximately 1-4% of extralaryngeal causes

of hoarseness.®’
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The incidence of Ortner’s syndrome
in Thailand remains unknown. This paper, we
report a case with left recurrent laryngeal
nerve palsy due to nerve compression from
thoracic aortic aneurysm. This case report
was approved by the institutional review

board.

Case presentation

A 78-year-old female presented with
hoarseness of voice and cough about 2-3
weeks. She had no history of smoking, recent
respiratory tract infection or any constitutional
symptoms. Physical examination demonstrated
evidence of left vocal cord paralysis without
any other identifiable laryngeal lesions or
palpable neck mass. Initial chest radiographs
showed a lobulated mass at left superior

mediastinum (Figure 1).

Figure 1. Chest radiograph in posteroanterior view shows a lobulated soft tissue mass at left

superior mediastinum extending into the aortopulmonary window (arrow).
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Contrast-enhanced chest CT was
subsequently performed and revealed a 6.7 cm
saccular aneurysm with eccentric mural
thrombus originating from the aortic arch,
just distal to the origin of left subclavian artery.
The aneurysm projected inferiorly towards
the aortopulmonary window (AP window)
and caused mild indentation upon the superior
aspect of the left pulmonary artery (Figure 2).

Contrast-enhanced neck CT showed

abnormal thinning of the left true vocal fold
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with asymmetrical dilatation of the left
laryngeal ventricle and the left pyriform sinus
as well as mild thickening of the left
aryepiglottic fold, classic imaging features of
vocal cord paralysis (Figure 3).

She had been treated with thoracic
endovascular aortic repair (TEVAR) and carotid
bypass. Unfortunately, she passed away shortly

after surgery due to sepsis.

Figure 2. (A-C) Axial contrast-enhanced chest CT shows a large saccular aneurysm with eccentric mural thrombus originating from

the aortic arch and inferiorly projecting into AP window (white arrows). (D) Sagittal reformatted contrast-enhanced CT shows

saccular aneurysm with mild indentation upon the superior aspect of the left pulmonary artery (black arrow).



86 M3817 ¥ AD YN wazlunitn

Uit 23 atiufl 2 : nsngnax - Sunew 2565

Figure 3. (A,B) Axial contrast-enhanced neck CT shows mild asymmetrical thickening of the left aryepiglottic fold
(thick white arrow in Fig.A) and distension of the ipsilateral pyriform sinus (thin white arrow in Fig.B). (C) Axial CT
scan at the level of true vocal folds shows dilatation of the left laryngeal ventricle (thick black arrow) and mild
medial displacement of the true vocal fold (thin black arrow). (D) Coronal reformatted CT shows diffuse thinning

of the left true vocal fold with asymmetrical dilatation of the left laryngeal ventricle (thick black arrow).
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Discussion

Recurrent laryngeal nerve (RLN) is
a branch of vagus nerve that innervates
the larynx with a different course on each side.
On the right side, the RLN exits from the vagus
nerve anterior to the subclavian artery and
hooks around the artery at the end of
brachiocephalic bifurcation toward to the right
tracheobronchial groove. On the left side,
the RLN exits from the vagus nerve at the level
of aortic arch, then courses posteromedially
beneath it, and passes through the AP window
posterior to the ligamentum arteriosum.
Then, it ascends vertically through superior
mediastinum into the tracheoesophageal
groove.”® On average, the right RLN is
approximately 5-6 cm.in length measuring
from its origin at the level of brachiocephalic
artery to the cricothyroid joint, whereas
the left RLN is nearly 12 cm.in length
measuring from its origin at the aortic arch to
the cricothyroid joint. As such, the left RLN is
more vulnerable to being stretched or
compressed by mediastinal pathologies.”
In our patient, the saccular aneurysm arises
from the inferior aspect of the aortic arch
extending into AP window, which may compress
the expected course of left RLN.

Ortner’s syndrome (aka cardiovocal

syndrome) is a rare cause of the RLN palsy
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initially postulated by Nobert Ortner in 1987.
He first reported a case with severe mitral
stenosis and left atrial enlargement causing
left RLN compression.”? It has later been
expanded to include any cardiovascular
diseases that cause compression of the left
RLN. The causes of Ortner’s syndrome include;
1) congenital cardiac anomalies such as ;
atrial septal defect, ventricular septal defect,
Eisenmenger’s complex, patent ductus
arteriosus, Ebstein’s anomaly; 2) mitral valve
disorders such as; mitral stenosis, mitral valve
prolapse, mitral regurgitation; 3) adult disorders
such as; left atrial enlargement, left ventricular
aneurysm, pulmonary hypertension, thrombosed
giant left atrium; 4) aortic aneurysm of various
causes such as; saccular, dissection, atherosclerotic,
pseudoaneurysm, or traumatic; 5) iatrogenic or
acquired conditions such as; complications
from cardiac surgery, and foreign body-induced
esophago-broncho-aortic fistula.? A retrospective
study including patients with vocal cord
paralysis by Song SW et al.'° showed that 70
out of 115 patients (60.9%) had identifiable
causes and aortic arch aneurysm was found
in one of 70 patients (1.4%). Glazer et al.’
found 19 of 22 cases (86.4%) of vocal cord
paralysis were secondary to malignant
neoplasms and 1 of 22 case (4.5%) was

secondary to an aortic aneurysm.> In some
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series reported aortic aneurysm causing RLN
palsy in about 0.3% of studied patients.*
Thoracic aortic aneurysm is often
clinically silent. When symptomatic, it may
cause a wide variety of symptoms such as
chest, abdominal or back pain, cough,
hoarseness of voice, dyspnea, dysphagia,
claudication and cerebrovascular events.
The risk factors of aortic aneurysm include
old age, male sex, smoking, hypertension,
atherosclerosis, genetic conditions such as
Marfan syndrome, inflammatory or infectious
diseases such as Takayasu arteritis or mycotic
aortitis, and idiopathic.** Treatment of thoracic
aortic aneurysm depends on the location,
dimension, and expansion rate of aneurysms
as well as underlying conditions of patients.
Thoracic aortic aneurysm can be life-
threatening if undiagnosed or neglected as
aneurysms may expand and subsequently
rupture.' The risk of aortic rupture is proportional
to the size of aneurysm. A 3-year risk of aneurysm
related-death significantly increases from
under 12% for average patients with 5 cm
aneurysm to over 35% if aneurysms have
increased to 7 cm.!? These increased will be
greater for women and older patients'.
The average expansion rate of aortic

aneurysm is approximately 0.10-0.42 cm/year.
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In asymptomatic patients with isolated
degenerative aneurysm of aortic arch,
operative treatment is recommended when
the diameter > 5.5 cm. In symptomatic patients,
operative intervention is indicated"’.

According to the clinical practice
guideline of American Academy of
Otolaryngology-Head and Neck Surgery
foundation, laryngoscopy is the primary
diagnostic modality for evaluating patients
with dysphonia. Imaging studies, including CT
and MRI, are unnecessary in most patients
with dysphonia because most dysphonia is
self-limited or caused by pathology that can
be identified by laryngoscopy alone®.

To the best of my knowledge, there
remains no consensus of appropriate initial
work up in these patients. In patients with
unilateral vocal cord paralysis and no
identifiable laryngeal lesions on complete
ENT examination, it is critically important to
exclude the existence of a treatable and
potentially life-threatening primary disease
as the causes.' In my opinion, chest radiograph
is a useful screening imaging study for evaluating
chest or mediastinal causes of vocal cord paralysis
given its high availability, low cost, and low
radiation exposure, as compared with CT scan.

Initial chest radiograph in our patient is
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suspicious for mediastinal mass. Contrast-
enhanced CT scan can be used for further
characterization of lung or mediastinal
abnormalities that may cause vocal cord

paralysis. '

Conclusion

Ortner’s syndrome with left vocal
cord paralysis secondary to left recurrent
laryngeal nerve compression by thoracic
aortic aneurysm is a rare, but potentially life-
threatening condition. Recognition and prompt
diagnosis of this entity is critically important
as the delay in diagnosis and treatment of
thoracic aortic aneurysms may result in
increased patient morbidity and mortality

due to aneurysmal rupture.
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