TAP CHIi NGHIEN CPU Y HOC
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Do dép g thinh giéc trang théi 6n dinh (ASSR) la phuong phép dién sinh ly khéch quan gitp xac dinh
nguéng nghe dic hiéu theo tan sé, hitu ich khi khéng thuc hién duoc thinh lwc dé don am (PTA) hodc khi
déap (ng thinh gigc than ndo (ABR) bi han ché & nguoi bénh nghe kém ndng. Nghién ciru mé té cét ngang
tién ctru trén 56 nguoi bénh véi 97 tai nghe kém tai Khoa Thinh hoc, Bénh vién Tai Mdi Hong Thanh phé
H6 Chi Minh tte 11/2020 dén 12/2021. Tat cé céc tai duoc do dong thoi PTA, ABR va ASSR. Ty Ié xéc dinh
duoc ngudng ASSR dat 100%, cao hon ABR (93,8%); cd 6 tai khéng ghi nhén dép (g ABR vén xéc dinh
duoc ngudng ASSR & cé 4 tan sb. ASSR tuong quan chét véi PTA tai 500 Hz (r = 0,89 - 0,94) va 1000
Hz (r = 0,70 - 0,77), nhung gidm & 2000 Hz va 4000 Hz. B6 phi hop theo phan loai ASHA dat murc tét
(kappa c6 trong sé = 0,62). ASSR la phuong phép bé tro ¢é gia tri trong dénh gia khach quan nguéng nghe.

T khéa: Dap vng thinh giac trang thai én dinh, ASSR, thinh lwc dd, dap (rng thinh giac than nao, nghe

kém, danh gia ngwéng nghe khach quan.
I. DAT VAN PE

Nghe kém la tinh trang gidm kha nang cam
nhan am thanh, c6 thé gdp & moi Ira tudi.
Theo bao cao World Report on Hearing cla
Tb chirc Y té Thé gidi, trén thé gidi cé khodng
466 triéu ngwoi (trong doé 34 triéu la tré em) bi
nghe kém anh hwéng dén cudc sbng, dw bao
dén ndm 2050 con sé nay sé tang 1én hon 700
triéu nguwoi.! Xac dinh sém va chinh xac muirc
dd nghe kém cé y nghia quyét dinh trong viéc
chi dinh cac bién phap can thiép nhw deo may
tro' thinh, cay dién cuc 6c tai va phuc héi chirc
nang ngdén ng. Tham do chirc nang thinh giac
hién gdm cac phép do chi quan - thinh lwc
dd don am (Pure Tone Audiometry - PTA) - va
cac phép do khach quan nhw do nht lvgng, do
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am &c tai (Otoacoustic Emissions - OAE), dap
tng thinh giac than nao (Auditory Brainstem
Response - ABR) va dap rng thinh giac trang
thai 6n dinh (Auditory Steady-State Response -
ASSR). Trong sb d6, thinh lwc d& don am van
14 tiéu chuan vang nhwng phu thudc sy hop tac
cla nguwoi bénh, do do6 khong ap dung dwoc
& tré nhd dudi 6 tudi, ngudi cham phat trién
tri tué hoac trong cac trwdng hgp giam dinh y
khoa nghi ng® gia vo nghe kém.?2

ASSR duwgc Galambos gi6i thiéu 1an dau
nam 1981 va Stapells phat trién cac ky thuat
xac dinh ngwéng nghe bang phwong phap pha
lién két trong nhirtng nam 1980.34 Day la phép
do dién sinh ly ghi nhan dap ng nao b voi
am hiéu chinh bién dé va’hoac tan sb duy tri
lién tuc. ABR cho phép xac dinh ngwéng nghe
khach quan théng qua séng V, tuy nhién khi st
dung kich thich click thuwdng chi phan anh vang
tan s6 2000 - 4000 Hz va méat dap (rng khi mirc
nghe kém vwot 90 - 95 dB HL.° Khac voi ABR,
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ASSR cho phép xac dinh ngwéng nghe dac
hiéu cho tirng tan sé 500, 1000, 2000 va 4000
Hz, str dung thuat toan thdng ké khach quan dé
xac dinh sw hién dién dap trng, do dwoc & muirc
cwéng do 1én téi 120 dB HL.5 Nhiéu nghién cliru
trén thé gi¢i da chirng minh ASSR cé méi twong
quan chat véi PTA & ngudi bénh nghe kém &
moi Ira tudi. Tai Viét Nam, cac bao céo vé vai
trd ASSR con han ché. Nghién ctru ctia Nguyén
Thi Huyén Ngan (2021) trén 25 bénh nhan cay
dién cwc bc¢ tai ghi nhan 17/25 ca (68%) khéng
c6 song V trén ABR & ngwdng 90 dB nhwng
van do dwoc nguéng ASSR;® bao céo clia Lé
Thi Bich Phwong (2024) trén 23 trwdng hop di
dang tai trong cho thdy bd ba phép do OAE,
ABR, ASSR déu ghi nhan nghe kém nang dén
diéc dac.” Tuy nhién, con thiéu cac nghién cliru
ddi chiéu déng thoi ba phép do PTA - ABR -
ASSR trén cac mrc d0 nghe kém khac nhau
& ca nguwoi lén va tré em, déng thoi thiéu cac
mo hinh hiéu chinh nguwéng ASSR theo tan sb.
Nhdm bd sung khoang tréng nghién ctru néu
trén, ching téi tién hanh dé tai nay véi hai muc
tieu: (1) Khdo sat mrc do nghe kém clia nguoi
bénh qua cac phép do PTA, ABR va ASSR; (2)
Phan tich méi lién hé gitra ngwdng nghe do
bang ASSR v&i PTA, mirc d6 nghe kém xac
dinh bang ABR.

Il. DOI TWONG VA PHUONG PHAP
1. Péi twong

Nguwoi bénh nghe kém moét hodc hai tai dén
kham tai Khoa Thinh hoc, Bénh vién Tai Mdai
Hong Thanh phé H& Chi Minh tir thang 11/2020
dén thang 12/2021.

Tiéu chuan Iwa chon: (1) chan doan nghe
kém tiép nhan & mot hodc hai tai; (2) dbi véi
ngudi lon: két qua thinh lwc dé khdng phu hop
v&i nguwdng nghe wéc lvong qua kham Iam
sang, can danh gia khach quan béng dién thinh
giac; (3) dbi voi tré < 6 tudi: khong thuc hién

dwoc thinh lwc d chi quan, da duoc xac dinh
nghe kém qua ABR (dap &ng & cwong do > 40
dB HL); (4) nhi lwgng db type A; (5) ndi soi tai
binh thuwéng; (6) ddng y tham gia nghién clru.

Tiéu chuén loai trir. (1) tién st hodc déu
hiéu bénh ly tai gi(ra qua kham Iam sang; (2)
nhT lwgng dd khong phai type A; (3) khong du
diéu kién k¥ thuat dé do ASSR; (4) khéng déng
y tham gia.

2. Phwong phap

Thiét ké nghién ctru: nghién clru mo ta cat
ngang tién ctru, ldy mau thuan tién lién tiép.

C& méu: woc tinh theo cong thirc cho hé
sb twong quan don n = [(Z1-a/2 + Z1-B)/C]? +
3, vai C = 0,5 x In[(1+r)/(1-r)], chon a = 0,05; B
= 0,10 (lwc mau 90%) va hé sé twong quan ky
vong r = 0,5 dwa trén bao cao clia D& Quynh
Uyén va Chen va cong sw (2022) trén ngudi
I&n.8° C& mau téi thidu tinh dworc 1a 40 tai; nhom
tac gia lay mau thuc té 97 tai (56 ngudi bénh)
trong th&i gian nghién ctru. Bon vi phan tich la
tai (n = 97). Do 41/56 ngwoi bénh nghe kém ca
hai tai, d liéu hai tai trén cung mot nguwdi bénh
khéng hoan toan déc lap; chung toi da thwc
hién phan tich nhay cam chi trén tai xau hon
ctia mdi ngudi bénh (chon 1 tai/ngwdi bénh) va
bd sung mé hinh GEE (Generalized Estimating
Equations) v&i cAu truc hiép phuong sai twong
quan tw do (exchangeable) coi PatientID I bién
cum dé kiém ching do virng ctia két qua.

Phwong tién: may do thinh Iwc Clinical
Audiometer AD 229 (Interacoustics), may do
nhi lwong AT235 (Interacoustics), hé théng do
dién thinh giac GSI Audera (Grason-Stadler) st
dung phan mém PC version 2.8.

Quy trinh ky thuét: tat ca ba phép do dwoc
thwc hién trong cung moét budi kham, trong
phong cach am.

Do PTA: dwong khi qua tai nghe insert & cac
tan s6 500, 1000, 2000, 4000 Hz; dwéng xwong
khi can; lam 1 dbi bén theo nguyén téc Hood khi
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chénh l&ch nguéng nghe = 40 dB. Tré < 6 tudi
khéng do PTA.

Do ABR: kich thich click 100 us, cwc kich
thich am tinh (rarefaction), dai loc 100 - 3000
Hz, ty 1é kich thich 33,1/giay, sb Ian trung binh
tin hiéu 2048 1an, mdi cwong dd do 2 lan dé
kiém chirng d6 lap lai cha song V; cwdng do
kich thich bat ddu 85 dB nHL, gidm dan 10 -
20 dB cho t&i khi séng V bién méat; cwong do
tdi da 100 dB nHL. Ngwéng ABR 1a cwdng dod
thap nhéat con quan sat thay séng V xuét hién
4n dinh & hai lan do. Khéng cé séng V & cudng
do t6i da 100 dB nHL dwoc ghi nhan la “khéng
dap ng”. Cé lam u déi bén bang tiéng dn trdng
khi can.

Do ASSR: kich thich don tai (single-
frequency) bang tai nghe insert & 4 tan s 500,
1000, 2000, 4000 Hz; tAn sb hiéu chinh 40 Hz,
hiéu chinh bién d& AM 100%, hiéu chinh tan sé
FM 10%; bat dau 40 dB HL, ting/gidm 10 dB
cho t&i khi phat hién dap ng, sau do giam 5
dB cho t&i khi khéng con dap ng; cwong dé
tdi da 110 dB HL. Phan mém Audera ty dong
xac dinh c6 dap wng dwa trén thuat toan pha
lién két (phase coherence), ngwdng cé ¥ nghia
thdng ké p < 0,01 v&i mic nhiéu nén cho phép
< 0,2 pV. Tré khang dién cwc < 5 kQ, chénh
léch tr& khang gilra cac dién cuc < 2 kQ. Ngu&i
bénh dwoc do trong trang thai ndm yén, mét
nhdm, ngu tw nhién; tré < 3 tudi dwoc gay ngu
béng siro chloral hydrate 50 mg/kg theo chi
dinh va giam sat clia bac si nhi khoa.

Bién sé nghién curu: tudi, gidi, noi cw tra,
tai nghe kém; nguwdng nghe (dB HL) tai 500,
1000, 2000, 4000 Hz do bang PTA va ASSR;
murc dé phat hién qua ABR (ngudng dap rng <
40 dB HL - nhém dap trng tét véi ABR click; 41 -
90 dB HL - nghe kém trung binh - nang; > 90 dB
HL - nghe kém sau; khéng quan sat thay séng V
- khong dap (ng); mirc dd nghe kém theo phan
loai ASHA dwa trén trung binh nguwdng nghe &

3 tan sb 500, 1000, 2000 Hz: nhe (26 - 40 dB),
trung binh (41 - 55 dB), ndng (56 - 70 dB), rat
nang (71 - 90 dB), diéc d&c (> 90 dB).™ Lwu y:
nhém ABR “dép (rng tbt v&i click” (< 40 dB HL)
khéng déng nghia véi “strc nghe binh thuong”,
vi kich thich click chi yéu phén anh tan s6 2000
- 4000 Hz, ngwdi bénh van cé thé nghe kém &
céc tan s khac.

X ly sé liéu

Phan tich bdng phdn mém SPSS 26.0 (IBM,
Hoa Ky) va R 4.3 (géi psych, blandr, geepack).
Bién dinh lwgng trinh bay dwdi dang trung binh
+ d06 léch chuén (TB + BLC); bién dinh tinh trinh
bay bang tan sb va ty 1& phan trdm. So sanh
hai trung binh bét cap dung kiém dinh t-Student
bat cip (paired t-test); so sanh nhiéu nhém
khi phan phéi khéong chuadn dung kiém dinh
Kruskal-Wallis. Twong quan gitka ASSR va PTA
dwoc danh gia bang hé s twong quan Pearson
va phwong trinh héi quy tuyén tinh. D6 phu hop
vé phan loai nghe kém theo ASHA gitra PTA
va ASSR duoc danh gia bang hé sb kappa
ctia Cohen (kappa khong trong sb, co trong sb
tuyén tinh va binh phwong; dién giai theo tiéu
chuén théng dung: kappa 0,21 - 0,40 yéu, 0,41
- 0,60 trung binh, 0,61 - 0,80 tét, > 0,80 rét tbt).
Mrc d6 thdng nhat ngwdng nghe gitra hai phép
do dwoc danh gia bang biéu d6 Bland - Altman
véi gi¢i han théng nhat 95% (LoA = TB + 1,96
x DLC). Sy khac biét cé y nghia théng ké khi
p <0,05.
3. bao dirc nghién ctru

Nghién ctru dwoc théng qua Hoi ddng Dao
dic trong nghién ctru y sinh hoc tai Trwong
Dai hoc Y khoa Pham Ngoc Thach vé&i quyét
dinh sb: 399 ngay 25 thang 11 nam 2020. TAt
ca ngudi tham gia dwoc giai thich day dd muc
tiéu va ndi dung nghién ctru va ky cam két déng
thuan tw nguyén. Thong tin ca nhan dwoc bao
mat va chi st¢ dung cho muc dich nghién ctru
khoa hoc.
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lll. KET QUA

Trong thoi gian nghién clru, chung téi thu
nhan dwoc 56 nguoi bénh véi tdng sb 97 tai
nghe kém dap (ng tiéu chuan (51 tai tréai va 46
tai phai). Tré < 6 tudi (9 tré, 18 tai) khong thuc
hién dwgc PTA, ngoai ra c6 7 tai (ngwdi bénh =

TAP CHi NGHIEN CU’U Y HOC

6 tudi) ngwdng PTA & mot tan sé dat ngoai gidi
han do ciia may (> 120 dB HL) nén khéng co
gia tri dinh lwong. Do d6, kich thwéd'c mau phan
tich PTA dao dong tr 82 tai (tan s 500 Hz) dén
89 tai (1000, 2000, 4000 Hz).

1. Dac diém chung cta déi twong nghién clru

Bang 1. Dac diém chung cta déi twong nghién ctru (n = 56 ngwoi bénh)

Pac diém Tan sé (n) Ty 1& (%)

Tubi (nam) - TB + DLC 30,0 + 16,0 Min - Max: 1 - 52
Nhém tubi

< 6 tudi 9 16,1

6 - 18 tudi 3,6

> 18 tudi 45 80,3
Gi6i tinh

Nam 26 46,4

NG 30 53,6
Noi cw tra

TP. H6 Chi Minh 40 71,4

Tinh khac 16 28,6
Tai nghe kém

Tai trai don thuan 10 17,9

Tai phai don thuan 5 8,9

Ca hai tai 41 73,2

Tudi trung binh cGa ngwdi bénh la 30,0 +
16,0 n&m (dao dong 1 - 52 tudi). Ty 1& nam/
niv 14 0,87. Pa sb nguoi bénh cw tri tai TP.

H6 Chi Minh (71,4%) va nghe kém ca hai tai
(73,2%).
2. Mtrc ddé nghe kém qua cac phép do

Bang 2. Phan bé mirc d6 nghe kém theo phan loai ASHA (PTA, ASSR) va phan bé dap trng
ABR theo ngwéng kich thich click

Phan loai theo ASHA

PTA(n=89),n(%) ASSR (n=97), n (%)

Binh thuwong (< 25 dB) 0 (0,0) 0(0,0)
Nhe (26 - 40 dB) 3(3,4) 0 (0,0)
Trung binh (41 - 55 dB) 18 (20,2) 8 (8,2)
Nang (56 - 70 dB) 3(3,4) 19 (19,6)
R4t nang (71 - 90 dB) 19 (21,3) 39 (40,2)
Diéc d&c (> 90 dB) 46 (51,7) 31 (32,0)
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Phan loai theo ngwéng dap rng click ABR** n (%)
Dap wng tbt vai click ABR (< 40 dB nHL) 16 (16,5)
Trung binh - nang (41 - 90 dB nHL) 41 (42,3)
Diéc dac (> 90 dB nHL) 34 (35,1)
Khong dap tng (séng V méat & 100 dB nHL) 6 (6,2)

Theo phan loai ASHA, da sb ngudi bénh
dwoc phan loai & mirc rat ndng dén diéc dac
trén ca hai phép do PTA (Ré&t nang + Diéc dac
= 65/89 = 73,0%) va ASSR (39 + 31 = 70/97
= 72,2%) (Biéu db 1). V& ty I& ghi nhan duoc

nguwdng, ASSR dat 100% (97/97 tai), trong khi
ABR chi dat 93,8% (91/97 tai, vi 6 tai mat s6ng
V & 100 dB nHL); toan bd 6 tai “khéng dap tng”
trén ABR déu ghi nhan dwoc ngudng ASSR &
cd 4 tan sb (ngwdng dao dong 90 - 115 dB HL).

Mirc d6 nghe kém (phan loai ASHA, dB HL)

50
40
< 30
IS
o)
9 20 18
10
3 =
g =0 22
Nhe Trung binh

EPTA (n = 89)

46

@ASSR (n =97)

Biéu d6 1. Phan bé sb tai theo mirc dd nghe kém phan loai theo ASHA, do bang thinh Iwc dé
don am va dap (rng thinh giac trang thai 6n dinh

3. B6i chiéu két qua ASSR va ABR

Bang 3. Ngwdng nghe trung binh ASSR theo nhém phan loai ABR (n = 97 tai)

3 . . Ty Ié ghi nhan Ngwdéng ASSR
Nhém theo ABR S0 tai .
ASSR trung binh { (dB HL)
Dap trng t6t v&i click ABR (< 40 dB nHL) 16 100% 73,755
Trung binh - nang (41 - 90 dB nHL) 41 100% 86,8 + 14,3
Diéc dac (> 90 dB nHL) 34 100% 92,5+11,8
Khéng dap wng ABR 6 100% 97,2+8,0

1 Trung binh nguéng ASSR & 3 tan s6 500, 1000, 2000 Hz (theo céch tinh phén loai nghe kém cia
ASHA). Kiém dinh Kruskal-Wallis so sanh nguéng ASSR trung binh gitta 4 nhém: H=18,2; p < 0,001
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Nguwdng ASSR trung binh téng dan khi
mutrc d6 dap wng ABR ngay cang kém: tr 73,7
dB HL (nhém ABR < 40 dB nHL) dén 97,2 dB
HL (nhém khéng dap wng ABR), khac biét co
y nghia théng ké (Kruskal-Wallis, p < 0,001).
bang chu y, nhom 16 tai c6 ABR dap tng
tét v&i click (€ 40 dB nHL) - thwéng bi coi la
“strc nghe gan binh thwdng” trén ABR - lai c6
nguwdng ASSR trung binh 73,7 dB HL, twong

¥ng véi mirc nghe kém “rat nang” theo phan
loai ASHA (71 - 90 dB). Bén canh do, toan
bd 6 tai mat séng V trén ABR (cwdng do toi
da 100 dB nHL) déu xac dinh dwgc ngudng
ASSR (97,2 + 8,0 dB HL), khéng dinh ASSR
c6 kha nang phat hién strc nghe con soét lai &
cac trwdng hop nghe kém rat sau ma ABR mét
dap wng.

4. B6i chiéu nguwdng ASSR va PTA

Bang 4. Nguwdng nghe trung binh ASSR va PTA, hiéu trung binh va gi&i han théng nhat
Bland - Altman & tirng tan sé

Tan sé N PTA (dB HL) ASSR (dB Hiéu ASSR - PTA  Gi&i han 95% o*
(Hz) TB£DbLC HL) TB £BLC (TB £DLC) (dB) LoA (dB)

500 82 75,3 +33,7 75,8 25,0 +0,6 £ 15,2 (-29,1; +30,3) 0,73

1000 89 85,7 + 28,9 83,7 +23,8 -2,1+18,4 (-38,1;+33,9) 0,29

2000 89 93,1 + 23,1 87,1+18,4 -6,0 £ 23,1 (-51,2;+39,2) 0,02

4000 89 96,6 + 26,0 81,9+24,0 -14,8 30,5 (-74,5; +45,0) <0,001

* Kiém dinh t bat cdp so sanh ngudng ASSR va PTA. LoA: giéi han théng nhat 95% theo Bland -
Altman = TB + 1,96 x DLC. TB + BLC: trung binh + dé léch chuén

Hiéu trung binh ASSR - PTA cho thay hai
phép do gan nhw trung nhau & tan sé thép
(+0,6 dB & 500 Hz; -2,1 dB & 1000 Hz; p >
0,05), nhung ASSR c6 xu hwédng cho nguwéng
thAp hon PTA & céac tan sb cao (-6,0 dB &
2000 Hz, p = 0,02; -14,8 dB & 4000 Hz, p <
0,001). Xu hwéng nay khac véi hadu hét cac
nghién ctu trén ngwdi nghe binh thwong,

trong d6 ASSR thudng cho ngwdng cao hon
PTA. Ngoai ra, gi¢i han théng nhéat Bland -
Altman 95% rong dan theo tan sé, dac biét rat
rong & 4000 Hz (-74,5; +45,0 dB), canh bao
ASSR va PTA c6 thé chénh léch dang ké trén
tirng tai rieng 18 & céac tan sb cao va do do
khéng nén dung thay thé nhau & cap do ca
nhan (Biéu db 2).
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Biéu dé 2. Biéu dé Bland - Altman so sanh ngwéng nghe do biang ASSR va PTA & 4 tan s6:
500 Hz (trén trai), 1000 Hz (trén phai), 2000 Hz (dwéi trai) va 4000 Hz (dwéi phai)

Bang 5. Hé s6 twong quan Pearson va phwong trinh hdi quy gitra ASSR va PTA theo tan sé

Tan s6 (Hz) Phi'Qm | He sé r o Phwong trinh héi quy
nhém ASSR=axPTA+b

Toan bd 82 0,91 < 0,001 ASSR = 0,67 x PTA + 25,2

500 Trai 41 0,94 < 0,001 ASSR =0,62 x PTA + 28,1
Phai 41 0,89 < 0,001 ASSR =0,71 x PTA+ 22,7
Toan b 89 0,77 < 0,001 ASSR = 0,63 x PTA + 29,6

1000 Trai 45 0,70 < 0,001 ASSR =0,64 x PTA+ 25,6
Phai 44 0,77 < 0,001 ASSR =0,42 x PTA + 53,6
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Phéan

Phwong trinh héi quy

Tanso(Hz) 1 om Hesor P ASSR=axPTA+b
Toanbd 89 0,40 < 0,001 ASSR = 0,32 x PTA + 57,9
2000 Trai 45 043 0,003 ASSR = 0,33 x PTA + 54,3
Phai 44 029 0,059 i
Toanbo 89 0,26 0,014 ASSR = 0,22 x PTA + 60,8
4000 Tréi 45 027 0,078 i
Phai 44 019 0,222 i

Twong quan Pearson va héi quy tuyén tinh cho toan bé tai va riéng tung tai. Phuong trinh hbi quy
duoc trinh bay khi méi twong quan cé y nghia théng ké (p < 0,05). Phén tich nhay cdm bédng mé hinh
GEE (cum theo nguoi bénh) cho két qué tuong duong: ASSR = 0,67 x PTA + 25,2 & 500 Hz; ASSR

= 0,63 x PTA + 29,6 & 1000 Hz

Twong quan gitra ASSR va PTA chat nhat &
500 Hz (toan bd tai: r = 0,91; phwong trinh hoi
quy ASSR = 0,67 x PTA + 25,2; R* = 0,83) va
1000 Hz (r = 0,77; ASSR = 0,63 x PTA + 29,6;
R2 = 0,59), gidm dan & 2000 Hz (r = 0,40) va
yéu & 4000 Hz (r = 0,26). V& do phu hop phan
loai nghe kém theo ASHA gilra PTAva ASSR (n
= 89 tai), kappa khéng trong sb dat 0,41 (phu
hop trung binh); khi tinh theo trong sb (xem xét
khoang cach gitra cac mirc ASHA), kappa co
trong s6 tuyén tinh dat 0,62 va kappa c6 trong
s6 binh phwong dat 0,78 (déu & murc tbt).

IV. BAN LUAN

Nghién clru clda chlng toi trén 56 nguoi
bénh (97 tai) la mot trong sb it nghién cu &
Viét Nam déi chiéu déng thoi ba phép do PTA,
ABR va ASSR trén di twong ca ngudi I6n va
tré em c6 nghe kém. Mau nghién ctu chd yéu
la ngwoi bénh nghe kém mure rat ndng dén diéc
dac do tiéu chi lwa chon thién vé cac trwdng
hop cé chi dinh danh gia khach quan béng dién
thinh giac, khéng dai dién cho toan bé ngudi
bénh nghe kém trong céng déng. Sb lwong
tai khao sat (n = 97) I&n hon cac loat ca trong
nwéc trudc day vé ASSR & (ng vién cay dién
cwe 6c tai (Nguy&n Thi Huyén Ngan, 2021 voi

25 bénh nhan;® Lé Thj Bich Phwong, 2024 v&i
23 bénh nhan) va twong dwong cac nghién ctru
nuéc ngoai dbi chiéu ASSR - PTA trén nguoi
I&n cta Chen va céng sw (60 tai) va Tarawneh
va cong sw (50 ngwdi), dd I1én dé ddm bao do
tin cay cta cac wéc lwong twong quan va hoi
quy.”®" Ty 1& ghi nhan dwoc ngwéng ASSR dat
100% trong khi ABR chi dat 93,8%; toan bo 6 tai
khong cé séng V trén ABR déu xac dinh dwoc
ngudng ASSR & ca 4 tan sb (ngwdng dao dong
90 - 115 dB HL). Két qua nay phu hop véi bao
cdo trong nwéc cta Nguyén Thi Huyén Ngan
(2021) trén 25 bénh nhan (ng vién ciy dién
cwe 6c¢ tai, ghi nhan 17/25 ca (68%) khéng co
séng V trén ABR & nguwdng 90 dB nhwng van
do dwoc nguwdng ASSR;® va phu hop véi Eder
va cong s (2022) trén tré em dj dang tai trong
va/hodc thiéu san day than kinh éc tai, cho thay
ASSR va ABR déu ¢ vai trd bd sung trong danh
gia nguwdng nghe & cac trwong hop nghe kém
sau."? Bao cao cua Lé Thij Bich Phwong (2024)
trén 23 tré di dang tai trong ng vién cay éc tai
ciing cho thay bd ba phép do OAE, ABR, ASSR
dé&u ghi nhan nghe kém nang dén diéc dic.” Uu
thé nay ciia ASSR xuét phat tlr kha nang phat
kich thich & cwdng dod cao (dén 120 dB HL) va
st dung @m hiéu chinh duy tri lién tuc, khac véi
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am click ngan dung trong ABR.® D&c diém nay
c6 y nghia thyc tién quan trong trong viéc xac
dinh strc nghe con sét lai ciia ngwdi bénh nghe
kém sau trwdc khi dwoc tw van cay dién cuc bc
tai; tuy nhién, nghién ctru clia chung téi khong
truc tiép danh gia két cuc can thiép nén khong
dwa ra khuyén nghi vé chi dinh cay.

Twong quan gitra ASSR va PTA manh & tan
s6 th4p (500 Hz: r=0,89-0,94; 1000 Hz: r=0,70
-0,77) va yéu dan & tan sé cao. Hién twong nay
c6 thé duoc ly gidi béi dac diém phan bé mau:
phan I&én ngudi bénh nghe kém rat ndng dén
diéc dac véi nhidu gia tri PTA dat ngudng téi
da cia may (120 dB HL - “khéng nghe dwoc”)
trong khi ASSR van do dwoc ngwdng cu thé
dén 110 dB HL, gay hiéu (ng tran & phia PTA
va lam phan tan d liéu & vang cwong dé cao.
Ngoai ra, do sb lwong tai nghe kém muc nhe
- trung binh & céac tan sé cao trong mau réat it,
bién thién di liéu han ché ciing lam gidm kha
nang phat hién twong quan & 2000 va 4000 Hz.
Phan tich nhay cdm bang cach chi 14y tai xau
hon ctia méi ngudi bénh (1 tai/ngwdi bénh, n =
48) va md hinh GEE cum theo ngu&i bénh cho
cung xu hwéng két qua, khang dinh do virng
cua phat hién chinh. Hiéu trung binh ASSR -
PTA dao déng tir +0,6 dén -14,8 dB, ndm trong
khoang dwoc Picton va cong sw ghi nhan (3
- 17 dB) cho nguwdi 16n nghe kém.® Trong téng
quan hé thdng va phan tich gép mai nhét cla
Huang va cdng sy (2025) trén 7 nghién ctru
v&i 2.845 cap nguwdng & tré nhi nhi, ASSR cho
wée lwong dang tin cay vé ngudng thinh lwc
hanh vi;" tbng quan tai liéu ctia Martins va cong
sw (2025) trén 16 nghién ctru giai doan 2014 -
2024 ciing két luan ASSR 1a céng cu dang tin
cay & tré em." Ding va cong sw (2024) khi so
sanh ASSR va ABR si* dung kich thich chirp
baéng hep & tré em nghe kém dan truyén cling
ghi nhan twong quan tét véi thinh lwc hanh vi.'
Dac biét, Tarawneh va céng sy (2022) trén 50
ngudi cao tudi (60 - 85 tudi) cé thinh lwc binh

thwong hoac nghe kém nhe ghi nhan trén 80%
chénh léch ASSR - PTA nam trong khoang =15
dB lam sang chap nhan dwoc tai tat ca 4 tin sé,
va hé sb twong quan tang dan khi tn sb tang (r
=0,42 & 500 Hz — r = 0,84 & 4000 Hz) - nguoc
véi xu hwéng quan sat thdy trong nghién ctwu
cla chung t6i (r=0,91 & 500 Hz - r=0,26 &
4000 Hz)." Sy khac biét nay phu hop véi dac
diém phan bd m&c dd nghe kém cuia hai quan
thé: mau cta Tarawneh chd yéu nghe binh
thwong/nhe (PTA tan déu trong dai 0 - 40 dB &
moi tan sb, khéng cé hiéu ng tran), trong khi
mau cla chung tdi cht yéu nghe kém rat ndng
dén diéc dac (PTA dén & 90 - 120 dB & tan s
cao, gay hiéu ng trdn va lam thu hep khoang
bién thién di liéu). Mrc dd phu hop phan loai
nghe kém theo ASHA gilra PTA va ASSR trong
nghién ctu clia ching toi dat mic tét (kappa
c6 trong sd tuyén tinh = 0,62; kappa c6 trong sb
binh phwong = 0,78). Tuy nhién, biéu db Bland
- Altman cho thay gi¢i han théng nhét rong (1én
t&i 50 dB & 2000 va 4000 Hz), canh bao rang
du twong quan trung binh cao, hai phép do
khong thé thay thé nhau trén ting tai riéng 1&
- dac biét khi can dy doan chinh xac nguwdng
PTA t ASSR; nhan dinh nay théng nhét voi
khuyén cdo cGa Chen va cong suw (2022) khi
ap dung ICC dé danh gia do twong déng trén
ngwoi lon.° Bang cha y, nhom 16 tai cd6 ABR
dap wng tbt vai kich thich click (nguwéng < 40
dB nHL) lai c6 ngwdng ASSR trung binh 73,7
+ 55 dB HL & 3 tan s 500 - 2000 Hz, twong
¥ng v&i nghe kém mirc rat nang theo phan
loai ASHA (71 - 90 dB). Phat hién nay cho thay
ABR str dung kich thich click c6 thé bd sét nghe
kém & cac tan sb thap do tinh chat phd rong
cta click chi yéu phan anh ving 2000 - 4000
Hz;® trong khi ASSR dé&c hiéu theo tan sb cho
phép phat hién va dinh lwvgng dwgc nghe kém &
tirng dai tAn s6. Mirc chénh léch gitra ASSR va
PTA goi y rang khi s dung ASSR dé dy doan
nguwdng PTA, can &p dung cac hé sé hiéu chinh
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d&c hiéu cho tirng tan sb. Phuwong trinh héi quy
duoc thiét 1ap trong nghién clru nay (dac biét
& 500 Hz v&i R2 = 0,83 va 1000 Hz voi R? =
0,59 trén phan tich toan bd tai) c6 thé cung cap
cong cu tham khao cho cac nha thinh hoc tai
Viét Nam khi can wéc lwong nguéng PTA tir
nguwdng ASSR trong tredng hop khdng do truc
tiép dwoc PTA. Nghién clru c6 mét sb han ché.
Th nhét, thiét ké mo ta c4t ngang tai mét trung
tam chuyén khoa, ¢c& mau trung binh va lay
mau thuan tién nén kha nang khai quat ra cong
ddng con han ché. The hai, do tiéu chi chon
mau thién vé ngwoi bénh co chi dinh danh gia
khach quan, phan bd mirc d6 nghe kém léch vé
phia rat nang - diéc dac, dan dén hiéu &ng tran
PTA va lam thu hep khodng bién thién & cac
phép kiém tra twong quan. Thi ba, hai tai trén
cung mot ngudi bénh khdéng hoan toan déc lap
vé mat théng ké; mac du ching téi da st dung
GEE va phan tich nhay cam dé khac phuc, cau
trac div lieu van 1a ngudn gay sai sb tiém an.
Th tw, chung t6i khdng khao sat anh huwéng
clia cac yéu td6 nhiéu nhw nguyén nhan nghe
kém, thoi gian kh&i phat, tinh trang dung thubc
gay ngu va bién dd EEG nén - nhitng yéu tb co6
thé anh hwdng dén dap rng ASSR.

V. KET LUAN

Trén 97 tai nghe kém cla 56 nguwdi bénh,
ASSR dat ty 1& ghi nhan ngwéng 100% (cao
hon ABR 93,8%) va xac dinh dwgc ngudng
nghe & toan bd 6 tai khong co séng V trén ABR
(ngwdng dao dong 90 - 115 dB HL). Tuwong
quan gitta ASSR va PTA chat & 500 Hz (r =
0,89 - 0,94) va 1000 Hz (r = 0,70 - 0,77), gidam
con yéu/khdng c6 y nghia & 2000 Hz (r = 0,29
- 0,43) va 4000 Hz (r = 0,19 - 0,27); hiéu trung
binh ASSR - PTA tir +0,6 dén -14,8 dB; d6 phu
hop phan loai ASHA gilva PTA va ASSR dat
murc tot (kappa c6 trong sb tuyén tinh = 0,62).
Trong quan thé ngwdi bénh nghe kém duoc
chi dinh danh gia dién thinh giac tai mét co s&

chuyén khoa, ASSR 1a phép do bd tro cé gia
tri giup xac dinh ngwdng nghe khach quan khi
khéng thyc hién dwgc PTA hoac ABR mét dap
rng, dac biét & cac trwong hgp nghe kém nang
dén diéc dac. ASSR khéng nén duwoc dung dé
thay thé PTA ma nén két hop véi PTA va ABR
trong quy trinh tham do chire nang thinh giac.
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Summary

ROLE OF AUDITORY STEADY-STATE RESPONSE (ASSR) IN
ASSESSING HEARING-IMPAIRED SUBJECTS

Auditory steady-state response (ASSR) is an objective electrophysiological method used to
determine frequency-specific hearing thresholds, particularly useful when pure-tone audiometry
(PTA) cannot be performed or when auditory brainstem response (ABR) is limited in subjects
with severe hearing loss. This prospective cross-sectional study was conducted on 56 subjects
(97 hearing-impaired ears) at the Audiology Department of Ho Chi Minh City Ear-Nose-Throat
Hospital from November 2020 to December 2021. All ears underwent simultaneous PTA, ABR,
and ASSR assessments. The detection rate of ASSR thresholds was 100%, higher than ABR
(93.8%); all six ears without detectable ABR responses still showed ASSR thresholds at all
four frequencies. ASSR demonstrated strong correlations with PTA at 500 Hz (r = 0.89 - 0.94)
and 1000 Hz (r = 0.70 - 0.77), whereas weaker correlations were observed at 2000 Hz and
4000 Hz. The mean ASSR-PTA difference ranged from +0.6 to -14.8 dB. Agreement between
the two methods according to ASHA classification was good (linear weighted kappa = 0.62).
As shown, ASSR is a valuable adjunctive tool for objective hearing threshold assessment.

Keywords: Auditory steady-state response, ASSR, pure tone audiometry, auditory brainstem
response, hearing loss, objective threshold estimation.
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