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Outcomes of a Two-Stage Newborn Hearing Screening Program on

Service Quality and Costs at Patong Hospital, Phuket Province.
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ABSTRACT

Background : Congenital hearing loss may adversely affect speech, language, cognitive
development, and quality of life if not detected and managed early. Conventional newborn
hearing screening using otoacoustic emissions (OAE) alone is associated with relatively high
false-positive and recall rates. Patong Hospital therefore implemented a two-stage newborn
hearing screening protocol combining OAE with automated auditory brainstem response (AABR)

to improve service quality.

Objectives : To compare the service quality outcomes and costs of a two-stage newborn
hearing screening program with those of the conventional OAE-only screening protocol at

Patong Hospital, Phuket Province.

Methods : A retrospective cohort study was conducted among 202 live-born neonates
delivered between October 2025 and March 2026. Newborns were assigned to either a
conventional OAE screening group (n=105) or a two-stage OAE plus AABR screening group
(n=97). Service quality indicators, including recall rate, false-positive correction, loss to follow-
up, screening completion, completion within 30 days according to Joint Committee on Infant
Hearing recommendations, screening duration, and service costs, were compared using the Chi-

square test, Independent t-test, and Mann-Whitney U test.

! Medical Services Department, Patong Hospital
* Corresponding Author:  Sunantha Khajornrungruang,M.D. Medical Physician ,Senior Professional Level , Medical Services Department,

Patong Hospital 57 Sainamyen road ,Patong ,Kathu,Phuket 83150 E-mail: sunantha.k.gate@gmail.com
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Results : Baseline characteristics were comparable between the two groups. The two-stage
protocol corrected 34.2% of initial false-positive OAE results before hospital discharge
(p<0.001). Compared with the conventional protocol, the two-stage program showed lower
recall (61.9% vs. 49.5%) and loss-to-follow-up rates (12.4% vs. 6.2%), although these differences
were not statistically significant. Screening completion and completion within 30 days tended
to be higher in the two-stage group, while the overall screening duration was similar between
groups. The mean cost per screened infant was significantly higher in the two-stage protocol

(p<0.001).

Conclusion : The two-stage newborn hearing screening program reduced false-positive results
and decreased the need for post-discharge recall, with a trend toward improved screening
completion and reduced loss to follow-up. Although associated with higher service costs, the
protocol demonstrated potential to improve the quality of newborn hearing screening services

in community hospitals.

Keyword : Two-stage newborn hearing screening; Otoacoustic Emission; Automated Auditory

Brainstem Response; Service quality; Cost analysis
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a a v a v .
Wiguiiuteyadennnineie Chi-square
test %39 Fisher’s exact test wagtUTuuLigy
ToyaidaUTuun18 Independent t-test Tu
a Y IS a A

n3fiteyain1snszareuuulnd uie Mann-
Whitney U test lunsaidoyainisnszaiely
Und

3.M5ATIERAUNU (Service and Costs

analysis) Atlun1sluguuesveliuinig

23613 9 A9 ayn wazlunih

Uil 27 atuil 1 : unsian - fiquieu 2569

SauAU SuUINIg lnelUTguiiisudunuues
lUsunsuAnNIoInIslagunisnusniinuuy
Fafuuazuvuassdunou duaudunuII
Lderen1In 1319 §9Usznausofuyy
1959 Usenaumiearianuazaunsaldmsy
M199979 OAE (150-300 U1Msonss) uas AABR
(200-400 UM BAT 4) TIUFIAIYABINT
FUFURY (50-250 vinsieate) daudunu
N1990UUTENOUAILANAUNIWALAINITVIA
51610 Y09 UNATRIAINNITUINTIAA AN
ey 500 vsioads Fawanisiiaszn
wanadufunuededenisniildsunisdanses
Funuiadsrenisniifnnsonasaanysaluaz
Auvusneedasanig lnesenuraidunie

W{UUIN

UaNATUINUIILTIIN
nsfnwisunsiusesainanenssunis

WAsuNTussTuNsIdelunywd d1inau

assugvdmingiin e 24 wwiou wa,

2569 s%alA$In15 PKPH 013/69

=] 17 ad o ya a &
AINN 2 ‘U‘L!GIEJU’JSﬂ’]iGIi'JQﬂﬂﬂiE]\?ﬂ'ﬁlﬂEJ‘Lﬂu‘VI’ﬁﬂLLiﬂLﬂﬂ‘VN 2 g‘ﬂLL‘U‘U

| ninlasumsassnansasmslatuday

TEOAE (fi0y 24-48talua)isn.doudminendutinu |

I H1u (Pass) | | Tt (Refer) 1 $19/2879 ]

HUMSARNTDY UUIRIFULUUNTSARNTY

] A oA W.A.2569

Conventional screening
(MIRANTDILUUAUAY) (M

Two-stage screening

sfANIRILUUADITUR L)

|

AA329 OAE %1# OPD ENT
21y 2-4 Fami

As9dududie AABR
Aoudmihenduthu

(Pass)l Mm (R'efer) 1 ﬂn/zﬂnl

lu‘w (Pass) I | lairinu (Refer)l I mul

unsansas | deda sw.adszquins chumsﬁ’amml WU (Pass) I I ladtitu (Refer) 1 ﬁu/zﬁul
T

T.F51 55
1ilons79 ABR/ASSR
meluaiy 3 o

v X
siumsAansaa [WARS29 AABR 917t OPD ENT
219 2-4 Huami

[ (P&l I Lty (Refer) 1 §19/290
v ¥
HuMsfansae dasia n.aTszqin/
mginegisnd
(o379 ABR/ASSR
nwlung 3 oy
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NANIIANG
é’nwmzﬁug']maemsmLLazW]snu,imﬁm
msnusninfigsannsAnedianun
202 579 LLU'@Lﬁuﬂejuﬁmﬂsamwé?uam (OAE
only) 313U 105 518 UagNGUANNTBILUUHADY
Funou (Two-stage screening) 97UU 97 518
Fauanslumsned 1 é’ﬂwmzﬁugmmmmsm
wagnsniisaesnguiinalndidedy Tagld
wuAULANAeg i Trd Ay n1saiAluau
916113A Torh 914AT3A TOAADA LNANITN
AMNENIEE SreznatuaulsmeuIatade
2.8 Julag 3.7 1) f]a%’m?imsiamigzytﬁami
AU N1TABDANDUAINUA N1TLUITUAITINEY

lunegUemsnidae (Sick Newborn Unit) (p >

0.05 fauds) snciutmiinusnaaenadogs
nilungunisdnnsosuuuassduneuesied
Wod 1A gn19aa g (3,197+434 191 g UAU
3,030+351 N34, p=0.003) pg19lsAnIy N15n
wnnindesar 90 vawisaasnguditimiinuen
nogluyie 2,500-4,000 N$u AzWUY Apgar
score 71 1 uag 10 uniiliiunnsafuseninsaes
N&x(p=0.070,p=0.058) uAALLLWU Apgar score
7 5 unfwanenatun1eada (p=0.020) Femanu
waneeianalfideddynieeain esin
MsnfeuTaun finzuuueglugaund (8-10

AZLUY) LA UNUNITNATNNZVINDDNTLAY

JULTIVRIARDA

A13199 1 ANWAINUFIULAZEN1IUINAAYBIMNIIN (Baseline and Neonatal Characteristics)

dnwauziialu / Characteristic nasasas nauERIuARY p-value
(n=105) (n=97)
%’agamsm / Maternal data
921811301 ) Mean+SD 29.2+5.8 29.0+5.6 0.737*
Jevh / Ethnicity n (%)
Ine / Thai 59 (56.2) 54 (55.7) —
a1 / Bhurmar 45 (42.9) 41 (42.3) —
a13 / Laos 1(1.0) 1(1.0) —
Ay / Cambodia 0(0) 1(1.0) —
218A334 (§UnM) / GA Mean+SD 38.93+0.99 38.88+1.28 0.793*
37 dUn9i, n (%) 102 (97.1) 91 (93.8) 0.421t
Min-Max 359-41.0 35.0-41.0 —
75ma0a / Delivery mode n (%) p=0.389
AaanUn® / Normal labor 62 (59.0) 57 (58.8) —
WfinAaan / Cesarean Section (C/S) 40 (38.1) 37 (38.1) —
3uq (V/E, BBA) 3(2.9) 3(3.1) —
Yayan13n / Neonatal data
WALy / Male n (%) 60 (57.1) 59 (60.8) 0.698
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dnuaizialy / Characteristic it nanARIILARY p-value
(n=105) (n=97)
WA / Female n (%) t 45 (42.9) 38 (39.2) 0.698 t
dwinusniia (n3) / BW , Mean+SD 3,030+351 3,197+434 0.003*
dninusniin <2,500 N5, n (%) 8 (7.6) 3(3.1) 0.214+
Min—-Max 2,230-3,810 2,220-4,570 —
Apgar score 1 U1#i, Mean+SD (Median) 8.7+0.6 (9) 8.6+0.5 (9) 0.070"
Apgar score 5 u1#l, Mean+SD (Median) 9.7+0.5 (10) 9.5+0.6 (10) 0.020"
Apgar score 10 U1, Mean+SD 10.0+0.2 (10) 9.9+0.3 (10) 0.058"
Apgar Unfinnaae n (%) 102 (97.1) 95 (97.9) —
Uaduidussonisgedenisidou
srgEaIueu sW. () mean=SD 2.8+0.9 3.7+4.5 0.051%
AABANDUMMAUA , N (%) 3(2.9) 6 (6.2) 0.421°
11 Sick Newborn, n (%) 10 (9.5) 11 (11.3) 0.848°
ﬁﬁjuL?iwiaﬂﬁaauJLﬁan’ﬁlé’Su ,n (%) 13 (12.4) 11 (11.3) 0.991¢

* p<0.05 | 1 p-value | GA = Gestational age | *= t-test | "= Mann-Whitney U test | “= Chi-square |

AW BIAMNINUINMIUAZNTZUIUNITAANTDN:

[

L AMANTUINAT NS NISAANTDIAN

[
LSS 1

LLmuqﬁmwﬁ 3uarUaLaNaaNAIT Inm99f
A5 2 HUIINGUNNIATIVAANTBILUVADN
%umuﬁé’mwmﬂaichumiﬁmmam%&mﬂqq
m"mq'umﬁmmﬁ’wmaqquﬁyuﬁm (Souas
75.3 Wisuiusesas 61.9, p=0.029) ag14lsh
AU NMsATIREusiuAufeuswineeanan
L5ane1u1alung un1snsIvf AN ok uuaes
Funeu anunsaudlunauinaslddiuiy 25 s
Andudosay 34.2 vosmsndiliriunsdanses
afausn Fauansnegadveddgeadfann
nauMInTIRanTesuUALALTliaunsudlY
HavINalanaudmuIY (p<0.001)
9NINNITUARARIUNEIT19UNY (Recall

rate) anaaINTegay 61.9 lungun1snsI9An

NTRILUUAUAY Wi eTeeay 49.5 lunqunns
ASIVAANTDILUUADITUN DY Liazlalansnariy
pgneiived1An1eaif (p=0.078) Yeaziviula
TEAUITOAANISUARARINDINIT LS VUENONTT
ANSVIANISAANINANAIANNS AL 12.4 1WA
2 v (% o I3 Ql c%”

SP8AY 6.2 WALOAIINITAANTDIANS A LY
nFosaz 87.6 Wusesay 93.8 willunualny

IS

wenAeglided1AYN19ada
TudAfuaILagaunINguinIg
Wm'ﬁzsJznmLaﬁlmuﬁyuqmmzmumiﬁm
nsesliunnA1eiusEnineEengy (15.9+14.6
U WBUAU 15.3+16.9 Tu, p=0.809) 571D
Sasmsfansenasaaunely 30 Jumunos’

JCH egi¥esas 73.3 uazdovay 78.4
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i 3 uaugiinisiadulagenisnisAansaenislagu (Decision analysis model)

i« ABR/ASSR = nrsnsedliedufudumsasdine |
i« LTFU = Loss to follow-up i
+ SNHL = Sensorineural Hearing Loss

unugiinsaadulaisuiisuisnisAansesnislaulumsnusniiia (Decision analysis model)

HeFndgaian (Conventionst: OAE enty)
Pass N = 40 Pass
38.1% 40 57 (38.1%) —>
Excluded —» Fuganissonae | 4
|
(Foyabinsu/Aamulilld) s :
N =4 (1.94%) 38 OAE only ShE R Pass wHnsIdn !
(Conventional screening) (OAE;) J . / N = 52 (80.0%) !
—> - - wmwiin
N = 105 (50.97%) i
A 52 778 (80.0%) H
100% coverage d \ian9%7W OPD Refer dedinitiad \ Unknown final hearing status
Refer =&l =13 (; )
(Recall) (ABR/ASSR) | N =13 (1238%
65 718 (61.9%) ey it OAE afusnfnUnd
manusniAaRaNe —»1iAn529 OAE ¥ OPD Bisneuin) (LTFU lisarsnasunansliBugmineld
(Assessed for eligibility) N=12.00%
N = 206 Pass N = 24 Pass
20579 24 570 (24.7%) uadwigain (Two-stage)
—> FugAn1550AaY gams)
.. r = - -» 071 (0.00%)
96 Two-stage | OAE afausn : follow-up = 6 10 (6.19%)
(OAE + AABR) ! « TIvmy hearing loss 2 = 0 10 (0.00%)
> AABR Pass b
N = 97 (47.09%) \l
N = 25 (34.2% i
100% coverage » ( ) WINUUR ]
Refer N =73 AABR rioudning —> FugAN1TTaRaY N=627w (0.28%) | |
(in-hospital AABR) | z
; 75.3% sigk =2l | AABR R3S 2
{ AABR Refer iansre87# OPD b Unknown final hearing status
i N = 48 (65.8%) (Recall) RS2 Te N N = 6 (6.19%)
i+ OAE = Otoacoustic Emission { Refer = 0 918 isnmsiands AABR afawsn Aaunf
i« AABR = Automated Auditory Brainstem Response | —> dwitlady Y ignsnsoss

Tisnanunia (LTFU)
N = 6 (12.5%)

a7UNNEIM: INMINUsNIAATTaRaA 206 318 AnBan 4 11y wide 202 18 Simziisuiiou 2 Bn1sdansas
(OAE only n = 105 vs Two-stage n = 97)

~

M19197 2 HAGWSNITARANTDILALAITIAAUAINUINITNITNTIVAANTBINSLABUTUMISNUINLAA

P auaznadnsn1sfansas nejmé‘?’atﬁm najuam%’umau p-value
OAE (n=105) | Two-stage (n=97)

SATINNINTIEUNTAANTDIASIUTA (Initial pass rate), n (%) 40 (38.1%) 24 (24.7%) 0.029¢
Snmsnalisnunsangesnsansn (nitial refer rate), n (%) 65 (61.9%) 73 (75.3%) 0.029°
Srunumsniiudlunavinansldieundutiu 0 (0.0%) 25/73 (34.2%) <0.001°
M3nTiFeINdUNINTIIRAAINT OPD ndsdming (Recall rate), n () 65 (61.9) 48 (49.5) 0.078°
Jn3N5kLUTRRARIL (Loss to follow-up), n (%) 13 (12.4) 6 (6.2) 0.124°
snsnsAnnsesdndanulusunsu(Completion rate), n (%) 92 (87.6) 91 (93.8) 0.206°
fﬁuqmmgmumsmﬁlu 30 Juaanedst JCIH, n (%) 77 (73.3) 76 (78.4) 0.505°
mmﬁaﬁqmmzmumﬁmmm (3u), Mean+SD 15.9+14.6 15.3+16.9 0.809"
SnsFmnsosnelu 48 Frluwmdnaon, n (%) 39 (37.1) 41 (42.3) 0.548°

* p<0.05 | JCIH = Joint Committee on Infant Hearing | *= t-test | ™= Mann-Whitney U test |“= Chi-square |

HANITIATIAAUNUUTNIS:
ATUNTUTLIUNLATYSANENTAN51T0UAY

MNENINT 3 WuIFUNUTILLRA BFaTIEvRY

nauABstuneuTyaAgsnInguANALU ST

@91 Ao 1,148.5 UnABs1Y WgunU 546.7

vmidee Tnetdunainandun NI
faquazm%’laaﬁaﬁ’ﬂﬂiaq AABR (237.8 u1n)
LLaszLﬁmﬂmﬂiﬁLﬁ'mﬁuiumiﬁ’]ﬁmami
(156.2 1Wiiwuiy 74.8 Um) T unnenseged]

WedAyn1sadifinnesruszneu (p < 0.001)
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sufsiunumsdouvesAldinogunaseciade
o3y (551.5 Wguiiu 247.6 Um)
Hedinszsinuduen wudFunusients
AansasdLiaindu 1,224.2 vnlunguaes
fumou vty 623.9 vlunguiada ednsls

ARU N1TAANTBINISLATUNITALINLAALUVADS
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Funou @a111508An15UARARINT OPD way
wnlenavinatslanielulsangrviadnuauuin
Tagd A1 Number Needed to Test (NNT)
Uszanad 2 sesenmsannistinfnmudilisndy

1918

a a [$4 (Y Ya a
13199 3 ﬂ']’i'JLﬂ’i']%%ﬁlu‘l’!u‘l]aﬁiﬂ’iuﬂiuﬂﬂﬂ’iﬁ]\iﬂ’li‘lﬂﬂiﬂuﬂﬂ’iﬂLL’iﬂLﬂG’I

. najur??uﬁu nejuaaa%”uﬁau
18N130UNY (UM)/ Cost item (THB) p-value
! (n=105) (n=97)

”unumwm / Hospital direct costs
ATangUnsalueIn1sfanTes OAE 1fesosns , mean=SD 224.3+75.4 150.0+0.0 <0.001"
ATangUNTaAlueIN1TATIA AABR LaABrasy , mean+SD 0.0+0.0 237.1+161.6 | <0.001™
AUsIYAAINSIAABABT I, mean+SD 74.8+25.1 168.6+80.8 <0.001"
é’uvgumaé’au / Indirect costs
lddegunasesadssies , meansSD 247.6+251.2 | 592.8+404.0 | <0.001™
é]'uw]ui')&l / Total costs
FunuTIRALREIY ;mean+SD 546.7+351.7 | 1148.5+646.3 | <0.001"
ﬁunusmﬁgﬂmami 57,400 111,400 —
ﬁa%ﬁ'ﬂmmﬁuﬁ'} / Cost-effectiveness
ﬁunu@iamiﬂﬁlﬁ%’m'ﬁﬁmﬂim 197 547 1,1485 —
ﬁunu@iamiﬂﬁﬁmﬂiaaém% 1918 623.9 1,224.2 —

* p<0.05 | M= Mann-Whitney U test |

vsgme: lusausduyumsidededugaiing ilesnndsluiuanimmssdudunisgaudenisliduvesitheynsignievainisdee

Uad8a1UARNNLALSSUUUSNSNAUNUS N UNANISANNSDINISAB U

9INAN5199 4 LinuANuduRUSIENINaNg
AaEANaUAIMUA N151TUNTYRaluer U
sty sensiidadeidearienisgadenis
laguiunan1sAnnsadAsIusn (p>0.05 N6
wU3) egelsfiniy wudngraarfinisniied

[ v 6 o Y (%
ANNduusAunNslasunsAnnsesniely 48
T lusndnaenoy Nl Tud 1A YN19ad @

(p<0.001) TngmsnilAnlunsiin (00.31-08.30

w.) flenalasunisdansesnigly 48 4alusge

e (Sewag 72.5) vaseNMsniinluasuig

'
| o

(16.31-00.30 u.) Sldndusiign (Fovaz 15.6)
walnuanuduRusseninegaanaiinisniia
funansinnsesinunindausn (p=0.678)
iuﬂq'uﬂﬂimﬁaﬁ]ﬁ’mﬂsaqLLuuaaaﬂsjumau
$1au 73 Seiifinanisdansesnsausninung

wazlPsUNISASINIADIIT NUNANSIVADAAAD
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fuSewaz 65.8 (48 318) Vauzfivsniovay 34.2
(25 518) U IUNITATIVEUGTUAIYANS
ASIVNTADUAUDIVDIN1UANDID A LU AN DU
SnineeenanlsMeIUNa F9ILaaNaUINa
melulsamerunaldogeilussansann el

NTILATIEAANUADAAR BITETUINNANTITATIY

A15199 4 UadeauaddnLasssuuusn1snay

o
v ad 1

71980938 WUAN Cohen’s kappa Uszuney 0.17

108 TUSTAUA N @¥N0UILAS DI 8N 9804

Ussiuni19vina1uvesssuunis e ouluassinen
AUALIYAU WAZAINNTOLTSAUN UL BLA LAY
WUUG1VDINTLUIUNITAANTBINTS LA DU UNITA

LINLAA

L

NUSAUNANITAANTDINIS AU TUNISNLSALAA

MERIGEREY Naan fowaz | p-value
naudsssiensgaydenislédu x Initial refer rate Liwuanudusiug — >0.05°
Sick newborn x Initial refer rate Tainuanudusius — >0.05°
ARBANBUNIUA x Initial refer rate lanuanuduius — >0.05°
nvsTiTnsndAn x Msdanseanely 48 $alus Haudunus — <0.001°
135491 (08:31-16:30) n=116 43/116 518 37.1% —
N3UN8 (16:31-00:30) n=45 7/45 57 15.6% —
150N (00:31-08:30) n=40 29/40 519 72.5% —
A¥STINSAAR x Initial refer rate lawuanuduius — 0.678°
ANNNHDAAADITENINe OAEL 1ag AABR1 Tunfcjuam%”umau,n=73
Concordance (OAE=AABR refer) 46/73 63.0% —
OAE1 refer — AABR1 pass (False positive corrected) 25/73 34.2% —
Cohen's kappa (approx) K=~ 0.17 Fair —

uniansal
nsAnwefaduandliifiuiinisnsiada
nsesnsl@Bulumsnusniinuuuasst uneudl
UszAngnmlun1senseAuAun Nz uuUINIg
1NNNTIINTATIIRANTBILUUA i Tnelany

ﬁ?ﬂﬂﬂia@NaU’Jﬂa’NLLﬁSﬁﬂﬂ’NﬂJﬁhLﬂ‘UiUﬂ?i

JARARIUNAIINUNY WAL TORNTINT LN

N v

N1IAANTBIATILINGINIT UAN1TATITUdY

WALAUNBUTINUIDEINNTAIUNNITAATNE

a a o va o ) t4 Y
Raunftansniesnannignandusesdasunis

Y

a U ¥ 1 ) a a ] 4
fnnunelaeg19iussdnsnin dwalian

Fuendesnduuinsiagiaglidndu

FIUNIAANITEVBIATBUATILALTZUUUTNNT
YN NAN1SANYITADAAR I UTIEIIUYY

lwasaki wagang??

ey Benito-Orejas ka e
A0z FanunsAnnse LU UERITUREUT Y
ANOMIINAUINANLATANNITENITAANINNAT
AsianseslaedreilTod iy uanaind ds
F0AAADINULUINIIUDY Joint Committee on
Infant Hearing Wagn13ANYIAMUAIUANAINIG
LATugAIAAs aunnd advayunisld
nsTUINNIARNTOMmAatet uRew Wieliunay

WUUGIVBINITANNTDY BaANTITAIR N kT du
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LA UUTEENTAINVBITEUUUSNITANNTDY
A5bedulumsNwsnLAR L1242
@ = 3 dydl [
ALTIVBINITANYIAT AT Ao ANy
WUFIU ANITAVNINLINLAN WAEAZUUY Apgar

v A
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o w

Fauvs Tnglinuaruunnd e Ssd1daynis
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N 9aEdA (p<0.001) dxviau

o

TAiuIUTEan3n NSz uUAnNT 191 lasy
NFTNAIINNITINFTINTNYINTUAAALALNT
USUITIANITUTANTUINAINUITEN AR LNV DY
& X A a | ~ Yo
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GENL
TUTUNSUAIIASIVARNTBINTEABUlENISA
LsLAALUUABITURDY (Two-stage) Taeld
OAE §21AUNI5ASI98UTUAI8 AABR NoDU
Smrglulsaneruialines @aunsaaanauln
aaazananudndulunsinsundedvuie
¥og9diszansaim weanfiunnuanysal

Yo v Adl

YBINTTUIUNTAANTDS Wildinuvuiaienase
ganimInTadansesuURLAY ussidnanm
lun1senszAuAMAImUINIsLagaiuayunis
WansruuAnnsasnislegulumsnusniinves

lsangnunaguvusely

AnRnssuUsENIA

va o L4
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Abstract

Introduction

Newborns with tongue tie affect the baby's ability to suckle from the mother's milk, resulting
in various complications. Screening all newborns, treating immediately helps the baby suckle
from the mother's milk normally faster, reducing the occurrence of complications from
tongue tie. This study will help to know from screening, diagnosis, surgical treatment,
including complications that occur.

Objective

To know the incidence, treatment methods, complication rates and treatment guidelines for
tongue tie in newborns to use in deciding on treatment methods to improve the quality of
newborn care before discharge.

Methods

Descriptive Study Retrospective cohort study with Prospective study In newborns at Warin
Chamrap Hospital, there were tongue tie from October 1, 2018 to May 15, 2025, a total of
1,240 cases, and treated immediately by surgery. Data analysis by Descriptive statistics include

number, percentage, mean and standard deviation.

! Otolaryngology Department, Warinchamrap Hospital
* Corresponding Author: Nontaya Phookpan,M.D. Medical Physician ,Senior Professional Level , Otolaryngolgy Department,
Warinchamrap Hospital 46 Moo 6, Si Sa Ket Road, Kham Nam Saep, Warin Chamrap, Ubon Ratchathani 34190
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Results

Surgery for tongue-tie in newborns using 10% Xylocain spray and 1% Xylocain without
adrenaline injection into the tongue-tie tissue at the frenulum before cutting reduces pain
and allows faster sucking. There are not many different complications. The injection method
allows faster sucking than the spray method. As for the method of electrocautery, there will
be a white lesion at the wound after surgery. Infants tend to start sucking after surgery later.
The most frequent complication is jaundice, which is treated by phototherapy. The choice of

surgical method in each hospital may be based on the available equipment.

Conclusion

Therefore, surgery to correct tongue-tie in newborns immediately helps infants suckle better,
reduces the occurrence of jaundice in newborns, and helps the tongue to perform normal
activities faster. There are fewer postoperative complications, and it helps with daily life and
speaking clearly. and reduce the risk of complications of surgery in older children.

Keywords: Tongue tie, Ankyloglossia, Frenotomy, Electrocautery, Neonatal complication
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ABSTRACT

Background : Deep neck space infection (DNSI) is a potentially life-threatening condition that
can cause serious complications, particularly upper airway obstruction and sepsis. Early
diagnosis, appropriate antimicrobial therapy, surgical drainage, and careful airway assessment

are essential for reducing morbidity and mortality.

Objectives : To study the demographic and clinical characteristics, sites and causes of infection,
causative microorganisms, treatment, complications, and outcomes of patients with deep neck
space infection admitted to the Otolaryngology Department, Maharat Nakhon Ratchasima

Hospital.

Methods : This retrospective descriptive study was conducted by reviewing the medical records
of patients who were diagnosed with deep neck space infection and admitted for treatment to
the Otolaryngology Department, Maharat Nakhon Ratchasima Hospital, between January 1,
2019, and December 31, 2023. The demographic and clinical data were collected, including
age, sex, underlying diseases, presenting symptoms and signs, etiology of infection, anatomical
sites involved, causative microorganisms identified from microbiological cultures, treatment
modalities, airway management, complications, and treatment outcomes. All eligible patients
diagnosed with deep neck space infection during the study period were included. A total of

388 patients were enrolled in the study and analyzed.

! Department of Otolaryngology, Maharat Nakhon Ratchasima Hospital
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40 213875 9 A9 Ayn wazlunii

Uil 27 atuil 1 : unsian - fiquieu 2569

Results : Of the 388 patients, 58.25% were male, with ages ranging from 1 to 92 years. The
largest proportion was aged 51-60 years. Hypertension was the most common comorbidity
(31.70%). The most common clinical manifestations were pain at the affected site (95.36%) and
neck or facial swelling (90.21%). Dental infection was the most common etiology (52.58%). The
most frequently involved sites were the peritonsillar space (24.74%), submandibular space
(22.42%), and Ludwig’s angina (15.98%). The most frequently isolated microorganisms were
alpha-hemolytic streptococci (12.40%), followed by Klebsiella pneumoniae (9.09%). Most
patients were treated with intravenous antibiotics combined with surgical drainage (84.02%).
Emergency tracheostomy was required in 1.29% of patients, while endotracheal intubation for
airway protection was required in 28.87%. The most common complications were sepsis (4.64%)
and pneumonia (4.649%). Overall, 76.29% of patients improved and were discharged, while the

mortality rate was 0.26%.

Conclusion : Deep neck space infection is a potentially serious condition that can result in
upper airway obstruction and other complications. Early assessment, particularly of the airway,
together with prompt diagnosis and appropriate treatment, is essential to reduce complications
and mortality. Public education regarding oral and dental health should be promoted to reduce

the risk of odontogenic infection.

Keyword : Deep neck infection, site of infection, Upper airway obstruction, complications
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ABSTRACT

Background : Otorrhea may obscure the tympanic membrane and other structures of the
external auditory canal, potentially limiting accurate diagnostic assessment. Aural suction is
commonly used for ear cleaning; however, access to suction equipment may be limited in
remote and resource-constrained settings. The tissue spear technique has been described in
clinical practice guidelines for selected otologic conditions and in procedural guidelines for
remote and rural healthcare settings in Australia. However, its use has not been widely adopted
or studied in Thailand. This study evaluated whether the tissue spear technique could reduce

the severity of otorrhea and facilitate diagnostic assessment.

Objectives : To compare the severity of otorrhea before and after application of the tissue

spear technique and to evaluate its potential to facilitate diagnostic assessment.

Methods : This quasi-experimental study employed a one-group pretest—posttest design.
Patients aged =18 years with otorrhea who attended the outpatient otolaryngology clinic at
Rajavithi Hospital between July 1, 2024, and January 31, 2025, were enrolled. Otoscopic images
were obtained before and after removal of otorrhea using a twisted tissue spear and a wireless
smartphone-connected otoscope. Three otolaryngologists who were not involved in data
collection independently evaluated the images. The severity of otorrhea was graded on a five-
point ordinal scale (grades 0-4). The diagnostic interpretability of the post-procedure images

was also assessed. Inter-rater agreement was evaluated using Fleiss’ kappa statistic.

! Center of Excellence in Otolaryngology-Head and Neck Surgery, Rajavithi Hospital
* Corresponding Author: Somjin Chindavijak, M.D. Head, Center of Excellence in Otolaryngology-Head and Neck Surgery
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Results : A total of 65 ears were included. The severity of otorrhea was significantly reduced
after tissue spear application according to all three raters (p < 0.001). A reduction in otorrhea
severity was observed in 64.6%, 67.7%, and 66.2% of ears according to raters 1, 2, and 3,
respectively, with a mean proportion of 66.2%. Inter-rater agreement for otorrhea grading
improved from a Fleiss’ kappa of 0.44 before the procedure to 0.60 after the procedure.
Following tissue spear application, the post-procedure images were considered diagnostically
interpretable in 86.2%, 67.7%, and 58.5% of ears by raters 1, 2, and 3, respectively. However,
the difference among raters was statistically significant (p < 0.002), and inter-rater agreement
for diagnostic interpretability was low (Fleiss” K = 0.18). No severe adverse events were

observed.

Conclusion : The tissue spear technique significantly reduced the severity of otorrhea and
improved visualization of the ear canal and tympanic membrane in a proportion of cases.
However, diagnostic interpretability varied considerably among raters, with low inter-rater
agreement. These findings suggest that the tissue spear technique may be a simple and
accessible method for otorrhea clearance, particularly in resource-limited and remote
healthcare settings. Further studies are warranted to establish standardized grading criteria,
determine the optimal number of applications, and evaluate its clinical utility for diagnostic

assessment.

Keyword : Otorrhea; tissue spear; ear cleaning; otitis media; otitis externa; diagnostic

assessment
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Characteristics N = 65 Frequency Percent
Age
Mean (years) 50.3
Median (years) 53.0
Sex a3 66.2
Female 22 33.8
Male
Otorrhea
Right ear 42 64.6
Left ear 23 354
Comorbidities
No a7 72.3
Yes 18 27.7
Diabetic mellitus* 7 10.8
Hypertension* 5 77
Hypothyroidism 3 4.6
Down’s syndrome 3 4.6
Dyslipidemia* 2 31
CKD* 2 31
Others* 5 7.7
Duration of otorrhea
<2 weeks a3 66.1
2 weeks - 3 months 17 26.2
> 3 months 5 7.7
Appearance of otorrhea
Purulent 58 89.3
Mucoid a4 6.2
Serous 3 4.6
Diagnosis
Otitis media 31 ar.7
Otitis externa 27 41.5
Otomycosis 5 7.7
Myringitis 2 31

N = number of ears

*Each patient may have multiple comorbidities
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After
Grading | Total o | 1 2 50| 4| pvalue
Rater1 <0.001*
0 0 0 0 0 0 0
1 6(9.2) 0 6(9.2) 0 0 0
g 2 16 (24.7) 0 11(17.0) 5(1.7) 0 0
:qg 3 22(33.8) 0 10 (15.4) 5(1.7) 7(10.8) 0
4 21(32.3) 0 3(4.6) 4(6.2) 9(13.8) 5(1.7)
Total 65 (100) 0 30 (46.2) 14(21.5) 16 (24.6) 5(1.7)
Rater2 <0.001*
0 0 0 0 0 0 0
1 6(9.2) 0 6(9.2) 0 0 0
g 2 10 (15.4) 0 7(10.8) 3(4.6) 0 0
Lg 3 14(21.6) 0 4(6.2) 5(1.7) 5(1.7) 0
4 35(53.8) 0 8(12.3) 4(6.2) 16 (24.6) 7(10.8)
Total 65 (100) 0 25(38.5) 12(18.5) 21(32.3) 7(10.8)
Rater3 <0.001*
0 0 0 0 0 0 0
1 5(1.7) 0 5(7.7) 0 0 0
g 2 10(15.4) 0 7(10.8) 3(4.6) 0 0
32 3 2 (36.9 0 9138|602 9038 0
4 26 (40.0) 0 4(6.2) 4(6.2) 13(20.0) 5(1.7)
Total 65 (100) 0 25(38.5) 13(20.0) 22(33.8) 5(1.7)

Values are presented as number of ears (%)

* Statistically significant at p-value <0.05 by McNemar Test

a a o | ~ = ] g v v a =
M19719N 3 LLE‘WNﬂ"lﬁL‘UﬁEJULLUﬁ\ﬁ%@I‘UGUQQLwaﬁiusﬁaquﬂﬁﬁJ‘UL'V]EJUﬂQULLagwaQI‘Uﬂizﬂ"IH%UU@Lﬂa‘EJ'J

Rater 1 Rater 2 Rater 3
Changing of Otorrhea Mean (%)
Frequency (%) | Frequency (%) | Frequency (%)
Decrease 42 (64.6) 44 (67.7) 43 (66.2) 66.2
No Change 23(35.4) 21(32.3) 22 (33.8) 338
Total 65 (100) 65 (100) 65 (100)

Data represent numbers of ears, N=65
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dentification Rater 1 Rater 2 Rater 3
Frequency (%) Frequency (%) Frequency (%)
Tympanic membrane

Yes 43 (66.2) 35(53.8) 41(63.1)
No 22(33.8) 30(46.2) 24(36.9)

External auditory canal
Yes 60(92.3) 63(96.9) 55 (84.6)
No 5(7.7) 2(3.1) 10(15.4)
Total 65 (100) 65 (100) 65(100)

Data represent numbers of ears

AN5199 5 WERIANUANNANLNTO UM IANINAREANNANENENEI LN TE A YT UTALNAEN

Ability to make a diagnosis Rater 1 Rater 2 Rater 3 P-value
Frequency (%) | Frequency (%) | Frequency (%)
Yes 56 (86.2) 44.(67.7) 38(58.5)
<0.002*
No 9(13.8) 21(32.3) 27(41.5)
Total 65 (100) 65 (100) 65 (100)

Data represent numbers of ears

* Statistically significant at p-value <0.05 by Pearson Chi-Square

A15199 6 LLammmé’mﬁuﬁ‘swmﬂ’ﬁm%auLLﬂaﬁzﬁmaqmaﬂumﬁummmmmiumﬁﬁﬁ]58

Changing of otorrhea Ability to make a diagnosis
Yes No Total p-value

Rater 1 0.709
Decrease 37(88.1) 5(11.9) 42 (100)
No change 19(82.6) 4(17.8) 23(100)

Rater 2 0311
Decrease 28 (63.6) 16 (36.4) 44.(100)
No change 16 (76.2) 5(23.8) 21(100)

Rater 3 0.322
Decrease 27(62.8) 16 (37.2) 43(100)
No change 11(50.0) 11(50.0) 22(100)

Data represent numbers of ears (%)

* Statistically significant at p-value <0.05 by Pearson Chi-Square
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mmﬁmﬂﬂﬁmaamﬁﬂf?ﬂﬂ/ﬂiqmp (nasal septum) LiuanvnddyUsznisvisweanisgniu
madumelansayn warenadsuasonunmdinuesitie Insermuarauguusdldldduiuamiu
Anunfveslassadafiviogiadion uislanuduiusfunnvveadeylnsynuaslassaiiadiafes
iy inferior turbinate Faulsasasynsaynuarleda nsUssdiudtissesinsanieinulasads
warN15YUTDImMILAUIelIINAY

unAnadnumumeinauazaisinemomtsiulnsaayn arudiiudseniiues
mméﬁmﬂﬂammmﬁfﬁﬁguiwwmﬂﬂﬁumiﬁ’mwaq nasal valve hasniuaunegla s1udsdnwuenia
Aatin N15IH9RE LLazLmeqmﬁﬂmmmE?mJﬂaﬁummﬁqﬁu‘lmwyjﬂﬁﬁﬁ@ laun deviated nasal
septum, septal hematoma ag septal abscess Yonand fanandinssuundnvasves septal
deviation 1y Mladina classification Wa¥NANNITINUNUANTHIAAMUA AU AL TULUUVBIAINY
NAUNG AADAIUUNUINYUBY inferior turbinate hypertrophy Aifnnusauiy septal deviation 119
Uszaluu1nves inferior turbinate wagnanniIsdenimatia inferior turbinate reduction tagsaLiu
mssnwudeyuazadlidamthiineadsinevesayn

ﬂ’]iL#’J’ﬂf\]mmﬁmﬁuﬁ‘iWﬁNma?mmmwﬁqﬁgﬂmw%ﬂ inferior turbinate ag nasal
valve ﬁmma‘l’ﬁmﬁamﬁﬁﬁ]ﬁaLLazmiammumi%’ﬂmﬁﬂwﬁﬁ nasal obstruction N135N¥1A23
fTANALEUTA LAY ANLTULTIYE991MT TaeFuannsinuilsndiunasnsinwseeluiaed
LA WAZRAITINITHARA L¥U septoplasty waz inferior turbinate reduction 1l afid ey
@3V septal hematoma uag septal abscess $ududatldsunsitadonayszusesiuiiiiie
Uosiiu cartilage necrosis, septal perforation kazAURATUYBIAYN et maUszfiugUasegadu
szuULAzNISEonIs Sl minzaududnuaenianteniauazneas sIne1veusay el

J v &

AUdARsNaaNsvRIM IS NYIarn13ALlIZINMvhauveyntussuzen)

mdfny: mlanulnsynan; nianulnsayn; Wensentunlanulnssyn; Hlundaiulnssayn; ndenu
IWﬁﬂﬁ]aJuﬂ; inferior turbinate hypertrophy; septoplasty
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Diseases of the Nasal Septum
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Disorders of the nasal septum are important causes of nasal airway obstruction and may
adversely affect patients’ quality of life. The severity of symptoms is determined not only by
the degree and location of structural abnormalities but also by mucosal conditions and
associated disorders, particularly inferior turbinate hypertrophy, allergic rhinitis, non-allergic
rhinitis, and chronic rhinosinusitis. A comprehensive assessment should therefore consider both
structural and mucosal components through history taking, physical examination, nasal
endoscopy, and appropriate imaging studies.

This article reviews the anatomy and physiology of the nasal septum, the relationship between
septal anatomy and nasal airway function, and the clinical presentation, diagnosis, and
management of common septal disorders, including deviated nasal septum, septal hematoma,
and septal abscess. The classification of septal deviation according to the Mladina classification
and its implications for surgical planning are discussed. The article also reviews the role of
inferior turbinate hypertrophy in nasal obstruction, methods for assessing inferior turbinate size,
and principles and techniques of inferior turbinate reduction, with emphasis on mucosal
preservation and maintenance of normal nasal physiology.

Management should be individualized according to the underlying pathology, symptom
severity, anatomical findings, and response to medical treatment. Medical therapy may alleviate
symptoms associated with mucosal inflammation but does not correct structural abnormatlities.
Septoplasty, with or without inferior turbinate reduction, may be considered in appropriately
selected patients with persistent symptomatic nasal obstruction or other relevant indications.
Septal hematoma and septal abscess require prompt recognition and surgical drainage to
prevent cartilage necrosis, septal perforation, and subsequent nasal deformity. A systematic
understanding of septal anatomy and its functional relationships is essential for accurate
diagnosis, appropriate treatment selection, and preservation of nasal function.

Keywords: nasal septum; deviated nasal septum; septal hematoma; septal abscess; inferior

turbinate hypertrophy; septoplasty; nasal obstruction

! Division of Otolaryngology, Phramongkutklao Hospital
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mmﬁmﬂﬂmaqmﬁqﬁguivviwgﬂ (nasal
septum) LﬁwﬁﬂumLm?‘f’]ﬁ’zgsuaqmiqmﬁ”’u
maiumgladiuay Milinnen1sAnLLY
ayn melaliazain AuninnIsueuanas wae
nsgNuRenNIsANIUIINUIEI1TW nsUseliu
Q”ﬂ’gaﬁ'ﬁmmiﬁ’myjmﬁLﬂué’faﬁmiwﬁﬂ%
p9AUTENBULTALATIASNS (structural) wagn1Ie
Lsdjaq (mucosal component) HIUNTENUTEIR
NIATIAINANY N5HBINABINTIAYN UALNS
aseSsAnmAuTeUd

N1 1RUNTITSNYIADINITUIAINY
JULIIYBIBINT ANURAUNANINIEINIA LAy
15A571 1 allergic rhinitis, non-allergic rhinitis
LAY chronic rhinosinusitis IWEJL?':J,JMﬂmi
SNWIR881 MINLUADUAUDITINANTUINIAA
LU septoplasty Waz/N30N1TNIAAAAYUIN
inferior turbinate

a

unauiiaueiugiuniegInia wels

A439IMY1 dnwen1enatn 35719948 way
WANINISwALAaUnAve TN
ﬁ]yjﬂ'ﬁlwuﬂaa 1AuA deviated nasal septum,
septal hematoma uag septal abscess el
arunsadnblldlunisquar Uaelaagnadl

UszAnSnnlunvlfun

NNYANIALAZNYISE35INYT Anatomy and
Physiology
NﬁﬁﬁguIWNf\lgﬂ (nasal septum) Usznaume
dhunspndeunaznivgn tnsussldsed

1. #@unsegneeu (cartilaginous portion)

1§ quadransular cartilage &4
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muBangugauazindusumisiiin
NIAALD LM IUIALIY

2. dunsegn (bony portion) laln
vomer, perpendicular plate of
ethmoid, nasal crest of maxilla,
nasal crest of palatine bone, crest
of nasal bone, nasal spine of
frontal bone Wag rostrum of

sphenoid bone

Euidendiluides
dumihvesntfsiulnssayndiedody
\@uLdon Kiesselbach’s plexus (Little’s area)
Fadusumiafidudonuns 4 @unndeuse
A laun
1. @udenuad Anterior Ethmoidal
Artery {JulvnIvand Ui anLa
ophthalmic artery fifunawusiisu
\80AN121A internal carotid artery
2. @udeAlAd Sphenopalatine Artery
Juuansvesdudonuns maxillary
artery
3. @uldenuny Greater Palatine Artery
Junrusesdudonuns maxillary
artery
4. LdUADALAY Septal Branches of the
Superior Labial Artery 1Uunvusves
L udonLeg facial artery
1neg maxillary artery Wag facial artery
Huuauef Suidenu191n external carotid
artery druvdsasnisiulnssaynldsuidon

310 sphenopalatine artery lLag pharyngeal
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branches 989 maxillary artery Mdunvuansu

\0AN12N external carotid artery

n1ssuAusEn
sifatulnssagnldsunssuanuddnan

trigeminal nerve (CN V) Ssdanudayeyios

dula auldulan Aufou uazAEUTeN

=
\oylnseayn

AuduRLSIEINeNeAnAve st anUINg S
aynfunsiviivesmaiumele
AuduT LS e IRt
stwgﬂﬁ’umiﬁmﬁﬂﬁmaqmqLﬁumsﬂ,a an
Lauad uns ausnlag Cottle Tnouus nasal
septum eanLduLun (septal areas) founiinig
aanUaslaeg Modified Cottle classification
Tagld Modified Cottle line L unuaLyandn
Fauwnduilanein nasal process Va4 frontal
bone W1 maxillary crest U%ij‘ﬁaggﬁwmﬂ
anterior nasal spine lUnsaunasUszanm 1

LYURALLRS

Modified Cottle’s Septal Area

Nasal process of Frontal bone

Imaginary line opposite to inferior point of the Ground Lamella

PILLLINTIUUSE septum Uy
ganidu 5 190 (Areas) tiansesuneilaniig
(functional purpose) il

Area 1: fiufiusaunsgnseu
quadrangular cartilage UIIMANNEN 1
LWURALLATLINYBY caudal septum Favuuly

fiu free caudal septal line waragnsUuly

\Modified Cottle Line

N9AUUU (cephalic) 1 WURLLATINN
anterior septal angle

Area 2: ﬁuﬁu%nmﬂsgaﬂa'au
quadrangular cartilage @A77 1
URWATYeY septal dorsal strip fiegdumei

Y

Modified Cottle line TagiSuanduULYDs
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dufsnaiuagsieileasunauds free caudal
septal line

Ve Area 1 Uag Area 2 28in3
Fouiuiuludnvaurdmasudniavun 1
WURALLAT 5OV anterior septal angle

Area 3: ﬁuﬁu’%nmnsz@ﬂa’au
quadrangular cartilage ﬁuﬁﬁagizwﬂ’la
Modified Cottle line uazku AR UlLTDS
Areas 1 ey 2

Area 4: ﬁuﬁu‘%wmmz@ﬂ
perpendicular plate of ethmoid

Area 5: fluusNTEaN Vomer

Functional Implications of Septal Areas

Areas 1-3: funumdrdgyiaasenis
aal9d ¢ anterior nasal valve function wax
external nasal alignment lagLanig ﬁ'yuﬁ
Awdsuuuin 1 L%uammﬁﬂuqmé%mm Area
1 uaz 2 Fadesliu “comerstone” vas septum
#ON153N nasal tip support, projection Way
rotation

Area 4: +fi 82903 UNITV 19U
osteomeatal complex &g olfactory function

Area 5: AIUA UAY W 11 posterior
choanae Uage19LA 82709 UN1INTL AU
mecanoreceptors & olfactory receptors ﬁ
Feinfiunumse airflow diversion 18381076
Aveladuaveen fdiuvaslunis “fine
tuning” ¥®9 nasal breathing kg smelling
function agalsfima uiseluuszuied
FruuTte 1 eeaneindenisTanalds

nOUsTasn
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anuAnUnAvasistuTnsynfid
AanudAg T vUHUn
1. W' n"”luIWNQag,ﬂﬂﬂ (Deviated nasal
septum)
ufatulnssagnotadiennufingusaud
Awila w3eRngUaNnsuIndY Viliiaans
AALBEY (Deviated nasal septum) Faudunne
AnuldveslunvUfua lnsannuguusives
911157 uUR LI suazE NYaEYeIAUAR
W0ee @dunseanines Uiun (Turbinate)
lagLanie inferior turbinate AT n151m
(Hypertrophy) 911N15A8UAUBIABNITINLAY
3959 19y allergic rhinitis #3® non-allergic
rhinitis 3 nszUINTSNEUS o5ei v An
mucosal hypertrophy, vascular engorgement
wazluu1931897138 conchal bone remodeling

UMY

31M13
91N15VNTINUINTIAYUNARA (Deviated nasal
septum)

1. An3YN (nasal obstruction) §Uaesin
flgnnsAnynlutnaiiuau (concave side) lng
21M13ANYN1TALIUT UL 1T DY AYN U
[ ! < v oy =
gniau wWu Wundn luvueiUiguesed
91N3ARAYNTANTN (convex side) MTun
A1EANIYNKUUEBULEY (Paradoxical Nasal
Obstruction) Tagid a31nalnn1siinniiy
Aanand eTulilesnnnsuTudiveudeyaun
= & = 9 v |
fnsuanduan iWeldleimaluaniuannuas

Saduly (compensatory turbinate hypertrophy)
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2. \dennalva (epistaxis) {U3edndl
Foarnarlnauiudiud urosisiulngs
N (septal spur) w3elulnseagndsiiuay
(concave side) 1899 nuT A dnszandy
ponunanmiiatulnssaynuas/mielnssayndng
fuauiy nszuaaumelafnnindendiudoy

o Y a I a A 14
N MmAAnduwmawaziidenoanls

3. 91115020 (nasal pain) § 1w aiu
Inssaynd an lududaduid oylnssayn
( septoturbinal contact) 8 179 A 5 ¢ G’ju
WuUszamiuausan (trigeminal nerve) vin
TmAnnsidygrannuiuiantulnssagn
Fr91fu 3o 91n15UINASHELUY trigeminal

neuralgia ¢

A191uERENYMENARdnvamilanulnIaynan waz wasiunlug

Feature Deviated Nasal Septum

Turbinate Hypertrophy

Onset Often congenital or post-trauma

Associated with allergic,

vasomotor, chronic rhinitis

Laterality

nasal cycle)

Usually unilateral obstruction

(sometimes alternating due to

Usually bilateral (may be

asymmetric)

Main Symptom

Nasal obstruction (mechanical)

Nasal obstruction + congestion

(mucosal/vascular)

Epistaxis
spur)

Common (due to crusting at

Rare

Headache/Facial pain

From septal spur contact point

From sinus obstruction (less

common)

Hyposmia

Due to airflow block

Due to mucosal swelling/edema

Snoring/Sleep disturbance Common

Common

Rhinoscopic finding
asymmetry

Septal spur/deviation, nasal

Enlarged inferior/middle
turbinate, pale boggy or

congested

Decongestant test

No/slightly improvement

Significant improvement (except

irreversible hypertrophy)

External nasal deformity

Possible (crooked/saddle nose) Absent

sUBUUYINEenuUlngILNAn
miﬁfﬁLLuﬂﬂﬁ’]ﬂJﬂWU@dNﬁ’@ﬁ’iﬂWi%}gﬂ
(classification of deviated nasal septum) &

ainnatesukuy dmsugduuuiilasuns

% aa = o .
gousulunnsadiin Ao NMsduunves Mladina
Fawvsaruanvesrdanulnssayneendu 7
Usenn lagonfegusiadadudaunagiiunua

a a 1 [ I I3
YDIANUNAUNG LU anwalzsUy spur, AnLUY
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U C vide S TamflsmnuAnunAndusiusiu 3FUBININANYIDTEBZIT A Faeifinady
L9'u n1slaveaines Ulun (turbinate dladsneinavednssaynaeluldis sty
hypertrophy) ¥3en15idunsegn (crest) ¥4 Huszlvsilagnssnonisitdads n1sA1an1Tal
wifariuTnsaayn n1s9uunves Madina 1 91115 MABAIUNNTINUHUNST AT aY
eavdundinseunguinnIsEU LTl es dmsugthe

Mladina’s Classification of Septal Deviation (Types I-VII)

dss ANWAUINIINIINIA AMigtasiudnuazynenadn

(Type)

Type | nsandntiosdidiu anterior nasal fnlifennistaey uwidinisfiui nasal
septum (UTIRNAYNIUNT, nasal valve valve 8121 biLAA nasal
area) obstruction IaglanIzA100NAAINENID LY

Frhedaynidn

Type Il N13AAYBY septum UK anterior vertical | ananalminnisiuues nasal valve — vl
plate of quadrangular cartilagelagiinidesly | fuaed mmiﬁmu‘]ﬂéﬁﬁ'ﬁ waziduanmndey
sulaguni Y9INTAULUALUNITINYINTIE nasal

obstruction aldlasunsudle

Type lll nsandu C-shaped deformity @4 septum ﬁﬂiﬂWiﬂﬁ]Mvﬂ%’NMﬁﬂLLﬂ‘Umiﬂﬂ — iy
USLI0 junction 581918 cartilage Way vomer | Tannalfia turbinate hypertrophy

compensatory ATUATITIY LagdUNUS
f1u chronic rhinosinusitis (CRS)

Type vV | maau S-shaped deformity (e fUeilenmsnaynitaosineaduiuFes:
anterior Wag posterior) ylinsiueaes 8130V headache WUV contact point 31N
aululnsaayn NsduiEves septum AU turbinate

Type V i septal spur (@ud) Tnglamzusin nelAAne1N15UInATYEaIN mucosal
#1u caudal end U84 septum contact point (19U NSZUNNAY inferior

turbinate) LLazmmﬂummmm epistaxis
Fa%s

Type VI dnvauzandudeu Ao duniadu spur uar | Groove 8199l turbinate Hafaidnl —
dnsudu deep groove Lﬁﬂamalﬁmmiqmﬁw,l,az mucosal

disease Titetiu Svildnsidadudoutu

Type VIl | M3AAKUUNE (combined deformities) & wulduesiian uazdmnududounnnlunis
ANYULVBWANYUTTANTIUNY $nw — Fewi individualized surgical

planning LWi’]zmﬁ]ﬁﬁzﬁ spur, C-shape, S-
shape Wag valve narrowing 91U
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WUINNITINBINIERNTINUINGYNAR
(Management of Deviated Nasal
Septum)

wannsaly

[
[

msiulnssaynanduaiuiaunfinig
mednaveddnsiayniienadusiusivennisda
LL‘u'ua]:Hﬂ (nasal obstruction), Ldaanwanlua
(epistaxis), nM1n1sainnglalnunfvusnau
(sleep-disordered breathing) kaza1n15U3A
Aswy (headache) N135nwwuadunissnen
wuuldendn (non-surgical management) wag
N135nwlANISHIAA (surgical management)
s'ﬁyuagjﬁ’ummgumeaammmasmaﬂiwma
ANAMTINVDIEU
n1330nwmuylkIG8 (Non-Surgical
Management)
T¥fugaenfornaidntes viedilsl
ADIN1TNITNIAA
n175wI8e7 (Medical therapy)
nssnwmeedagliaunsannnu
RaUnAn1enganiale LaanunsasiganaINu
’EULLNGUEN@’IF]'I??]ILﬁﬂi]’lﬂwﬁﬂﬁguh\ﬁ\‘ﬁm”ﬂﬂﬂ ik
Tiiaunmdinvesitaeitu uenaininisinw
meedudunsussiiuiiensuiiansanli
mMssnwdenisEnda Tneenfianunsaussing
osuazLiuAaNMTInveatitae Tun
- gwaneendentiaiildvurionsen
94N (topical decongestants) Wazviln
FldAu (Oral decongestants) W
Tldhasruiioussimennisfnuiy
N 1oongdlaeilyivasndesly

\Hoyaynvafa yilvilayaynauuiy

fufinihianglulnssagnn et
ANumUMUAElulnsaynanas
WigUaesandnaynanas wiliuwideym
[GRAGERN

- g1AdgTeEANUIYN (Intranasal
corticosteroid sprays) maaﬂqwﬁm
nsaAmsSnLEULAYNSUINTRTRY
Tnsaayn Breaneinsgafiunely
nssayn dwiugthenilsaaynsniay
QI (Allergic rhinitis) n1slviendnu
gandlu (Antihistamines) il
AuAmTInvesitanity

- msdwagndetine (Nasal saline
irigation) ¥38U5UUTe mucociliary
clearance H{518971491N158199YNAY
3% NSS dUszansamlunisaneinis
Anusuaynléindt 0.9% Nss iilesan
4388 mucosal edema UAAITTE N
HATIGLAEN AD BINTUAUNIBTEANY

A =
\AaaLEaylnseayn

AssnElaen1sHian (Surgical
Management)
UseiaudrAglunisiansanlinissne
TnsnsindalugUefifulsiulnsaaynen fe
ANUTULTIVRIBINTEUIE, NITATIATNNY

LALNITADUAUBINDNITSNWIAILEN

- Nasal obstruction MJusasaay

v v 6

dUNUSAU septal deviation
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Recurrent rhinosinusitis ﬁﬁ%ﬁﬂgﬁu
1NNTAAUDY septum UaIuTuNIU
drainage U84 sinus

Epistaxis 2910 septal spur
Sleep-disordered breathing 1u
snoring, obstructive sleep apnea

(OSA) intianulnsaaynasdudin

'
a o

g lafeauaunulung
melansayn ua/vdonifatulngg
synanduguassalunisinueig
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(Continuous Positive Airway
Pressure: CPAP)

Contact point headache 310 septal
spur fiduiariu turbinate wenta
AUT1INTaLN
ﬁ'{hﬂﬁlﬁmauauawiami%’ﬂmﬁ’gam
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fulwssaynan naznudemnIngin
REANYRT

Improve surgical access Tu
Endoscopic Sinus Surgery (ESS) %38
Endoscopic Endonasal Approach

(EEA) @y Skull base surgery

NENNITHIAYVDINITHAN

Correction, not resection: USuwn
ANUARlaeAUlATIESe septal
support Iﬁmﬂﬁqm

Preserve L-strut: fiosmalida septal
cartilage 081910y 1 cm USLIeY
dorsal way caudal Wietlosiu saddle
nose %39 tip deformity
Individualized approach: imaila
upnAglumustinues deviation (1u
Mladina type) wagn1sunsiniivinsau

(U ESS, rhinoplasty)

nsneukunsHdauiluntsnulnsagnanniy Mladina Type

Mladina
Type

ANWAIZNIEANIA

Clinical

relevance

LUINIAANAUZEN

Axial View: 1 Nasal Septum a@aunii
(Cartilaginous part) \JeauneenanuuInans
anies (lUaudensernile) undinsdivesing
(Airway) 5¥1379 Septum iU Turbinate i

lalduela AU Inferior 5@ Middle turbinate

Coronal View: (finaugu Cartilaginous septum)
Win Septum Weadunuinss vielAudntiseesn
NAUINGNN (Vertical plane) WAva1ugAr09n13AR

dulugly
JUNIU Limited septoplasty
airway

uduNduNgaly unenisenaiu Audumntves

Trgpamaiumelamuiusiusiu
Coronal View: (finx1ugu Nasal valve) wiu
Septum andugusa "C" Tuwwads (Vertical C-

%38 Turbinate U4

Inferior turbinate %3aUSLI0d Nasal valve area ¥

Axial View: 1l Septum d@auntinanideseesiniau

shape) dauﬁiﬁaﬁqmﬁulﬂ%uﬁu Lateral nasal wall

Obstruction

D W Septoplasty + valve support
LAUUR Propiasty PP
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Mladina o a Clinical o d
anwazAIeINIA RUIMHIAATIAUNZ A
Type relevance
Axial View: Septum dyuvtgreud1emss uidiu
183 (Bony septum) din1sanLdesaenstaauluaiu
Tagdunils oraluileniu Middle turbinate
Coronal View: (AAKIUAIURSIUTLIN Unilateral . -
i . . . o , Scoring & repositioning
Middle/Posterior turbinates) LU Bony septum Am | obstruction
Duguda "¢ luwwaf (Vertical C-shape) agjanidn
Tlulwssayn dnifeadesriu Perpendicular plate
of ethmoid #38 Vomer
Axial View: (yuuosdrAgyfigndnsu Type ©) 1
Septum Tadugus 'S" egednau wu dwnhen
U wagaiurasanluniedng (Msenauriu) vi . ,
v o Y g Y . DA e Bilateral Extensive / extracorporeal
\Y TAAan1sganunsaetnslusmumiansin iy ,
. obstruction septoplasty
Coronal View:
Awdinduni: Wiunsaalusunrils (W v31)
ANAREIUNaS: unsanludnsunile (Wu 91e)
Axial View: Winlua Septum 1ag5I101998A59 WAl
"druBu/dunran” (Spur/Ridge) BuaDnNUIMIAIUT
pasaluIvtn-nae Tuszaua (na Nasal floor) Contact
Coronal View: (yunesddyfiandviu Type 1) 1y point
% anwazmiiou "\Wosway" e "dumy’ (Crista ¥se | headache, Spur excision + turbinoplasty
Spina) 8u8aNN197N Septum TuLLITIU focal
(Horizontal) 3auUsiinug u dnegsessaszning obstruction
Septal cartilage/Vomer fiu Maxillary crest Lingil
oraunat Ul Inferior turbinate
Axial View: snunilsiidautiu (Spur) illeu Type V
druBnduniafinsediuiu asiulnssaynning
AnUnA wazntls Septum Heduiyuasiuidusesdn ,
' Obstruction
(Cavernous groove) z 9 .
VI . v oAy A . YINEDIUN, Spur removal + turbinoplasty
Coronal View: anunladgIugu (Horizontal spur) CRS risk
A | y %) v = rs
Busenun @ Septum Hnseiuazindumgudn
il (Concave) aghaunn vilvidesaynilaniiniiug
neNIUNALIN
Axial View: Septum Jailies sunseliuiueu fiv .
\ ~ Y| Ao o . = evere
dauiinunda dufiviniuluun (Zigzag w3 Irregular )
Y . obstruction, )
Vi pattern) YNEIUNIEANDIULALNILAN CRS Comprehensive/extracorporeal
Coronal View: LﬁummﬁmﬂﬂawmsgﬂLLUUNauﬁu giff ’lt septoplasty + FESS
| N o o ITTICU
W 81931919 Spur Tuseduans wagnisanlAsiy fEcc
seavu lassarslaesaug "Sugd’ (Crumpled)
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19A233T TUATNISUNINGIUIINNITNIAA
AMzLnIndeuTily; bleeding, septal
hematoma, synechiae, infection
AMEUNINGOUTEYLE: septal
perforation, persistent nasal obstruction,
saddle nose deformity
ImsﬁalﬂmwhéfmLLﬁ’lwﬂ’qﬁguIWiwaﬂ
anagyilug Uaedifonguinndt 18 D4uly
it elwn9ias A ulaaes facial skeleton
Duluegsauysal
failugtaefifndsiulnssaynanenaay
M59ANUIE Inferior turbinate Iasauaay 1oy
nasal turbinate fiAUE1AYH AT TINIVDY
szuumaiumeladiuduegienn eswin
turbinate ulnssairsnsegnitunaqudieide
YN (respiratory mucosa) Faddnues highly
vascularized wagil ciliated epithelium ¥7¥
muANNsnalIsuveteInNAneudg lower
respiratory tract R DR ‘VTI N384, aq'u, Lﬁu
AuTuvesaumela, AIUANNIT AL UTDY
911, Joafuidelsn, uavatfuayunisiunau
Tngamuaianislieinialualudeuiim
olfactory epithelium @ 4 Jusedoqn nasal
turbinate 1d uaTeazUsuanwenna (air-
conditioning organ) Aidudau U inferior
turbinate (@ oinfiunumlunsauguiag
294 nasal cycle lngLanwizdqu anterior part
of inferior turbinate uona1NazLd uduNis
¥94 nasal valve udadoindniitlunsius
nszuaaniiiunsaynudadstoyaludsanes
iielnisfuiauidnlaamiednuuuayndn

v v & Y] Y an o oA A A
"y G\IQUUGL‘Uﬂ'ﬁiﬂ‘U']m?ﬁ]'ﬁﬁﬂqiﬁﬂmﬂﬁiaﬂLEJ'E]U'

23613 9 A9 ayn wazlunih
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Inssaynlainlslunsenusodiu anterior part
of inferior turbinate LW 83n¥1N15Y19UAY

A35INYIVDITLUUNMUAUMETARINE

N135UsUuAUINYBY Inferior turbinate

N15U58LHUIUIAYBY Inferior turbinate
finan93% lnelunwujuRayldisnig s
warldldasa Tneshalulan fo undnunnddnld
endoscopic grading % U Mackay & Lund,
Mirza meu1lul 2015 Camacho wagaug L4
IMY1 systematic review Lag meta-analysis
13949 Inferior turbinate classification systems
ﬁaaqﬂuazLauaLmeamiUizLﬁwummaq
inferior turbinate 1 l3lagnuswuin turbinate
mmmiqﬂﬁgu%qwﬂ (percentage of airway
obstruction) :ndeyaitliainn1snsrasienie
1nela” nasal endoscopy #35 @ anterior
rhinoscopy Tun13a513UsELIulNgTeayn 1ng
Useifiuauinaes Inferior turbinate uLnouai
A15UU 4 52U (Grades 1-4) fal)

Grade 1: ¥uUAvUD Inferior turbinate
Asosiluil (Occupies) <25% vosiiuiitesayn
(minimal obstruction)

Grade 2: YUIAUD Inferior turbinate
AsDINuTl 26-50% vosfi ufttosayn (mid
obstruction)

Grade 3: YUIAUD Inferior turbinate
AT0I Ul 51-75% voav uilwosayn
(moderate obstruction)

Grade 4: YUIAUDS Inferior turbinate
DI Ul >75% voadl ufivosayn (severe

obstruction)
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M1519U38UIBUNISILUNVUA Inferior Turbinate
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WEu .
Classification 38n15Uszdiu saziden Joh Fa3nnin
QI
- Grade 1: <25% blockage 1aifin1s validate
Mackay & - Grade 2: 25-50% blockage 19418, clinical A9,
Endoscopy 4 grades
Lund (1994) - Grade 3: 50-75% blockage | friendly observer
- Grade 4: >75% blockage variation g3
- Grade 1: <25% airway
Endoscopy 4 grades 93l interobserver
obstruction 1 definition
(cross-sectional (Pa8 . variability, 14
Mirza (2003) - Grade 2: 25-50% TALRAUTUNTIVY
area U84 nasal Mackay & subjective
- Grade 3: 51-75% Mackay & Lund
passage) Lund) estimate
- Grade 4: >75%
1aa7n
o1
systematic
Review + subjective
- Grade 1: <25% airway review, dUD
standardization ) endoscopic
obstruction vy standard
Camacho PINVANY | erading, lailésau
4 grades - Grade 2: 26-50% reference, 14
(2015) classification, L1 objective tools
- Grade 3: 51-75% $1elu clinic &
% VB4 nasal (acoustic
- Grade 4: >75% research, Ly
airway . rhinometry, CT
Tgs89u
volumetry)
NANITINY

N13%1 Inferior turbinate reduction (ITR)
WIoMIanuLNA inferior turbinate falduinans
\@54 (adjunctive procedure) 7 3 auving2ufy
septoplasty #39 ESS LﬁaLLﬁlmmmiﬁmLﬂmgﬂ
71in27N inferior turbinate hypertrophy Lagdl
vidnmslunisundaiiddaufe mucosa-sparing,
consenvative reduction \ieanAINLLAEIUEINTG
LA A atrophic rhinitis/empty nose syndrome
Wilennsndenmaiemuiinves hypertrophy

U

WU 0 19UIAYDY turbinate 1911910 Mucosal/

vascular predominance A15W A1TUILNALA
Radiofrequency Ablation (RFA/Coblation), €11
YUIAY81 turbinate AleAAIN Bone component
Wunde hypertrophy i liinauausisianissnu
AIIWANTUILNAL A Microdebrider-assisted
turbinoplasty k@ 1% U38d91n153 W59 Lag
inferior turbinate 1AuNn LABTUNITTABIAILNIT
Wdnuaazlilinanaiiatsannisvin Partial

turbinectomy
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A519US8UIgUTaR-UaLduvaIN15anvuIn inferior turbinate waazwmalia

wala

Jaf (Pros)

Jaide (Cons)

Radiofrequency Ablation
(RFA)

‘Mucosa-sparing: ﬁwaﬂwfm?jaiﬁﬁaq
(submucosal) 1unan Femsnsvienuves
Hoyléid

- lFORRNUDY, SEANULABILRY, ALUU
OPD/LA et

« aFRAY, TusiE

- uzfiu allergic/non-allergic
rhinitis ﬁLﬂu mucosal/vascular

hypertrophy

- wadnERluTaLsn 91t turbinate 919
Tnduansnenagiosvinen

- anUSumsnszgnlates (ldmaneiu
bone hypertrophy Lai)

« Uy AMB A A LAUSWIALY/A1uY tract

LAY WAINY

Coblation (Cold ablation;
plasma-mediated RF)

« AUSBUAININ RF LUUALAL thermal
o« . 13 <@ ¥

injury 1, U1a/vu/angziiniloy

» MIUANTDY (channel) l9f, hemostasis
f

« Tola97e submucosal shrinkage Lag

limited sculpting

- ieFosilouazsi tip MArgan

- Foaflanudngitendnides over-
reduction

« WUREAY RFA: wanu bone

component 911f

Microdebrider-Assisted
Turbinoplasty (MAT),

Submucosal Resection (SMR)

. aﬂ‘lﬁﬁ'ﬂ mucosa+bone LUy
submucosal resection W39y preserve
mucosa

- naanslamaAusniadaiaunas lona
1UNI1 RFA/Coblation Tus1e bone
hypertrophy

« ¥159mAU septoplasty/FESS laagnan

. #0414 GA %38 LA + sedation Usonds
- ldameanuINNI1 RFA/Coblation (Wil
AunAule)

. hauazadesilesnnd; flema

synechia MNAWANASHAR A

Medial Flap Turbinoplasty

« wAlA anatomical + mucosa-sparing

am bone hypertrophy lngideu flap
- U airway lafkazAnsyhauboyss

« NOANGHIBY, risk VO crusting M1

» sadlivinurgaaziianlun1sdn
1NN

- @8q synechia %39 flap necrosis %10
flap handling lai@

« ¥enlu turbinate AMuILINYIe bone
TAIRAUNG

Partial Turbinectomy
(outfracture/trim, anterior or

total)

« amaduanialauinlusie
hypertrophy juis9/n3ggniau

- gUnIalug Y, Wbadne, Toladiesaue
liilawa
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2. mfsmﬁaﬂaaﬂiuwﬂ'aﬁ”uimwyjn (Septal
Hematoma) waz anziivuasunistulnse
ayn (Septal abscess)

N3¢ Septal hematoma ey septal
abscess daLdulunnzandunidlansaundn
awnnldlasunisiiadenarinwieg 19U
avilugnisiinnizunsndeou lawn cartilage
necrosis, septal perforation ey saddle nose
deformity Tngn11gunsndouvas Septal
hematoma Wag septal abscess A 1ALY
wnlaganizlulin sy septum cartilage
V7B erowth center a4 midface %10

gnvangazdamadanisiasaiulnveslunt

nalnn1siia (Pathophysiology)

Septal Hematoma Lﬁmmﬂmimmlﬁuﬁ
Aetuuinamifaiulnsaaynayn shlidudon
1§ perichondrium Snmaiindendsayay
38N septal cartilage U perichondrium
dawalii perichondrium weneenaIn cartilage
Ml cartilage %WﬂLﬁ@ﬂlULgsJﬂ (avascular
necrosis)

Septal Abscess #NLAAMINNAY septal
hematoma 7iliiléSunssnw Tneifenuaiiise
daulngjfiegusnmayn 1wy Staphylococcus
aureus, Streptococcus 193 gyt ulslu hematoma
nsvs ussvun A uduiliiiad unues
(Septum abscess) uana Nt Septum abscess
1A ANF NI A septoplasty, nasal packing,

30 systemic infection (hematogenous spread) 1

ANWLEINITHENINI9AALNN (Clinical Presentation)

ANy Septal Hematoma Septal Abscess
TnfluseIiuiadu (trauma) ivsomyn e | | o
- . . JnAnnas septal hematoma 7lalleisnen w3
U5z WNAIIUNY nasal fracture %99 facial bone oY
- oo MASNIRR/packing
fracture 8u9), ¥ANINA Septoplasty
TnagilennsiiaTunasanniinnsuInlduis e
finvzifinuiuiivdsnisuiaiuvseddn lae | dauszanns 3-5 Ju tnedinasdiennisdinayn
91115 fomsfnwiuaynideundy, Yinayn, 013l | innfundudy, 19, malaise, 91n13AALLLALN
Epistaxis Lantiog FULSIINTY U95183181N15 systemic
infection
+ Anterior rhinoscopy: NoUYUALA-UIRY
. VI septum, NAYY, smooth « BNYULAAIY hematoma WAUILLAI-LAaDY,
A1529379N8 o a oA ) . . 4
swelling 119 Iviseansde Septum loss | AALIUNIN, 8133 fluctuation WeaysnLEUNIN
of normal sharp ridge
ATRYANUTEIRLATNITNTIVTNTY, NISYIN
- - . CBC: leukocytosis, CRP T, CT 19uans
Lab/Imaging | CT fiunumlunisusziiiun1suinlduuss
Y ) e abscess cavity
Tunii (facial trauma) AAATINAY
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KUININTTINYT (Management)

Septal hematoma Wy septal abscess
dunnzanidui fesidadouasnwsiud
NENNITTNBIADNITHIAATTUIELA ONODN
(Hematoma evacuation) Tun17% septal
hematoma #3® T¥U18UBY (Incision and
Drainage) Tun17y Septal abscess SauAUN1T
T iTusvanzan mnaziaso1ailug
ANAAAFUVBIAYNAITUAZAILUNINT DU
ANAINTIN LA

N155n¥119% septal hematoma v11a
Tasmsnimdoylnssaynlunuimin-ndvuny
Fuuaynuiud fnnsed eudauinian
(fluctuant area) Ay mucoperichondrium
Weszueidensen lunsdififiionoanlunts
fulnssagnifadesinanuginaniaibayings
wnuuvaduiuvaifietesfunisnzquesnis

Aulnseayn vn1sgaduien (evacuation)
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wardsseiindeludesindldidoyinssaynd
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