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PAT VAN PE

Diéc bam sinh ¢ tré em 1a mot khiém khuyét vé giac quan nghe
ngay tir khi duoc sinh ra. Diéc sé dan dén khong hinh thanh duoc kha
nang néi (tré diéc — cam), lam tré bi tach biét khoi x& hoi. Diéc 1a
mat bénh pho bién chiém ty 1é khoang 1/3000 tré sinh ra & My (ty lé
nghe kém tré em phat hién qua sang loc & My 1a 0,1% trong s6 d6 1/3
1a diéc). Vén dé diéc tré em nam trong chuong trinh phong chng diéc
cua qudc gia va toan cau.

Diéu tri tré diéc da c6 nhitng budc tién bd Ion trong nhﬁng nam
gin day voi sy ra doi cua phuong phap cay dién cuc bc tai, nhit 13 tir
khi ¢6 dién cuc da kénh. Ciy dién cuc dc tai diéu tri tré nghe kém da
dugc To chirc Quan 1y Thyc pham va Thudce ctia Hoa Ky chép nhan
tir nim 1984 va cho dén nay 1a mot bién phap didu tri ngay cang
duoc ap dung rong rai ¢ Viét nam. Ca céy dién cuc dc tai dau tién &
Viét Nam vao nam 1998 tai Bénh vién Tai mili hong Trung wong.
Tuy nhién dién cuc thoi diém do6 chi 1a dién cuc c6 mot kénh duy
nhat (don kénh) nén khong c6 kha niang ma hoéa day da phd am thanh,
nhét 13 10i néi (v6n & it nhat 13 4 tan s6, chua ké cac 4m c6 thé cing
lac ¢ nhiéu tan s6). Bénh vién Nhi Trung wong thuc hién ca phau
thuat da kénh dau tién & Mién Bic vao thang 7/2010, va cho dén nay
d3 c6 mot sb trung tam tién hanh va 1am chu dugc ky thuat nay.

Dé phiu thuat cay dién cuc 6c tai thanh cong, lwa chon bénh
nhan 1a mot trong nhitng khau quan trong nhat. Viéc lua chon dya
trén hai van dé chinh, d6 1a: thim do chtrc ning nghe va chan doan
hinh anh. Tham do chtc ning nghe s& gilp chan doan chinh xac
murc do nghe kém, vi tri ton thuong. Chén doan hinh anh cu thé 1a
CT scan va MRI gilp cung cap nhirng thong tin quan trong ma
tham kham 1am sang khong phat hién dugc: nhu cau tric oc tai,
6ng tai trong, diy than kinh VIII. Nhu vay thim do chic nang
nghe két hop véi chin doan hinh anh cé vai tro quyet dinh trong
chi dinh, lya chon phau thuat, lua chon dién cuc cady va ca trong
danh gia két qua tré cdy dién cuc dc tai.

Nham gop phan tim hiéu ddc diém tham do chic ning, gia tri cia
phim CT, MRI trong lya chon ting vién chuan bi truéc phau thuat va
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danh gia két qua thinh lyc sau ciy dién cuc dc tai tai Bénh vién Nhi
Trung vong. Chung t6i tién hanh nghién ciru “Nghién ctru tham do
chuc nang nghe, chan doan hinh anh va danh gia két qua thinh Iyc
clia tré cdy dién cyuc 6¢ tai” nham 2 muc tiéu:

1. Nghién ciru tham do chirc ning nghe, chin dodn hinh

danh ciia tré nghe kém bam sinh dwoc cdy dién cuwc oc tai.
2. Ddnh gid két qud thinh lwc don Gm sau cdy dién cuc éc tai.

NHUNG PONG GOP MOI CUA LUAN AN

1. Pa st dung ABR, ASSR va OAE trong thaim do chiic nang nghe &
tré nho. Cac tham do nay cho két qua thinh Iuc chinh xac va co kha
ning dinh khu t6n thuong gy mat kha ning nghe cua tré dé chi dinh
phuong phép diéu tri phti hop.

2. Sir dung chan doan hinh anh (CT, MRI) dé xac dinh cau triic dc tai
va day than kinh VIII dé lya chon tmg vién, tai cdy dién cuc dc tai
va nhu so d0 dé phau thuat va tién lugng nhitng kho khan, tro ngai
trong phau thut.

3. Ap dung phuong phap cdy dién cyc dc tai, 1a mot phuong phap diéu
tri mai, hién dai dé phuc hdi chirc nang nghe cho tré diéc bam sinh
gitp mat tré bi tan tat thanh ngudi binh thuong cé ich cho xa hoi. Ba
thye hién cdy dién cuc 6c tai som cho tré tir 12 thang tudi.

BO CUC LUAN AN
Luan an gom 118 trang. Pat van dé (2 trang), phan két luan (2
trang), kién nghi: 1 trang, nhitg déng gép méi cia ludn an : 1 trang,
ludn 4n c6 4 chuwong bao gdbm: Chwong 1: Tong quan 36 trang;

Chuong 2 : Dbi tuong va phuong phap nghién ctru 15 trang; Chuong

3: Két qua nghién ctru 26 trang; Chuong 4 : Ban luan 35 trang. Lun

an gom 26 bang; 14 biéu dd; 38 hinh; so do: 4 va 102 tai liéu tham

khao (Tiéng Viét : 12; Tiéng Anh : 90).
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CHUONG 1
TONG QUAN

1.3. Vai tro cac phwong phap thim do chirc niing nghe
* Cac phwong phadp tham do chiec nang nghe 6 tré em:

Sobd
(Khongdua
ra duoc két
quachi tiét)

Chi tiét

Tham do chic

Quan sat
hanh vi

Test hd tro
hinh anh

Bo thinh luc
qua tro choi

e

nang nghe

Do nhi lugng

Bo phan xa co ban dap

Khach quan

Do di¢n thinh giac than ndo

R |
— )
—{ Do am Oc tai 1
=

| Do dién thinh giac én dinh

So' do 1.1: Cdc phwong phdp tham do chirc ning nghe ¢ tré em
* CA&c phuwong phdp tham do chirc ning nghe phdn theo gida tri chan

doan dinh khu nghe kém.

- Nhi lugng: Panh gia dugc tai ngoai, tai giira.

- OAE: Panh gi vi tri tén thwong dén tai trong.
- ABR, ASSR: Pénh gia vi tri ton thuong dén than nio.

* Lwa chon phwong phap tham do chirc nang nghe cho tré em:

- Dua trén su hop tac hay khong hop tac cua bénh nhan.



Do thinh e
don am qua tro
chot

BN hop tac

BN khong hop
tac

bo thinh lwe

Po dién thinh
giac than nio
(ABR)

Tham do
chirc nang
nghe

Do dién thinh
Dbo nhi lrong gidce 6n dinh

Do phan xa co (ASSR)

ban dap
Do am dc tai

So do 1.2 Lwa chon phwong phdp thim do chirc ning nghe cho tré em
1.4. Gia tri ciia chian do4n hinh anh trong chin doin nghe kém &
tré em
*CT SCAN

- CT Scan giup xéac dinh dugc hinh thai, cau tric cua 6c tai: binh
thudng hay bit thudng, néu c6 bit thudng thi bat thuong loai gi.

- CT gitp phat hién truong hop nghi ngd khong c6 day TK VIII
hay day Tk VIII teo nho thong qua danh gia tinh trang bng tai trong.

- CT gilp xac dinh tinh trang canxi héa cla bc tai

- CT gitp ludng trude kho khin trong md thong qua phat hién cac
di dang khac:

+ Di dang rong ng tién dinh (c6 kha nang phun trao dich ndo tiry
trong mo.

+ Hanh tinh mach canh 16i sau vao tai giira.

+ Xoang tinh mach sigma déy ra truée nhiéu lam hep dudng tiép
c4n khi m& vao hom nhi qua 16i sau.

+ Xuong chiim thiéu san.
* MRI

- MRI gilp xac dinh thong tin quan trong nhét phai c6 trude khi
cay bc tai, d6 1a sy ton tai hay khong cua day TK VIIL

- Giup xéc dinh rd cu trac bc tai: co binh thuong khong

- Gilip phat hién bét thuong khac c6 thé gy kho khan trong phau thuat.

- Phat hién c6t hoa dc tai (6 giai doan sém, mai bat dau hinh
thanh xo soi).
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' _ CHUONG2 ,
POI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Pbi tuong nghlen ciru

- DOi tugng va dia diém nghién ctru: Gom cac BN diéc bam
sinh duoc cay dién cuc, dc tai tai Bénh vién Nhi trung vong.

- S6 lugng BN: Gém 73 BN (146 tai) dugc tién hanh tham do
chtre ndng nghe va dugc chup CT va MRIL

Co 86 tai (60 BN cay mot tai va 13 BN cay hai tai): duogc tién
hanh cay dién cuc dc tai va dugc do thinh lyc sau cay dién cyc dc tai.

- Thoi gian tlen hanh: Tir thang 7/2010 dén thang 8/2014.

2.1.1. Tiéu chudn lza chen bgnh nhan:

1) BN nghe kém bam sinh, duoc kham chin doéan tai Bénh vién
Nhi TU, tién hanh thaim do chuc nang nghe thong qua:

a. Do thinh lyc:

+ 901 voi tré hop tac, dugc do thinh luc thong qua choi tro choi.

+ Dbi voi tré khong hop tac: duoc tién hanh do dién thinh giac
than ndo (ABR) va do dién thinh giac 6n dinh (ASSR).

b. Po nhi luO’ng

. Po am Oc tai (OAE)

d. bo phan xa co ban dap

2) Két qua thinh Iyc: nghe kém mirc d6 sau (ngudng nghe trung
binh > 90dB).

3) BN duoc tlen hanh chyp CT, MRI theo dung tiéu chuan. Két
qua: c6 ton tai cu tric dc tai (trén CT, MRI) va c6 ton tai day Tk
VI (trén MRI)

4) Tiéu chi khac:

a. Tudi tir 12 thang tudi trd 1én.

b. Peo may trg thinh khong co ket qua (tur 3 thang tro len)

c. Phat trién the chat va tinh than binh thuong; khéng c6 cac bénh
ndi khoa khac chong chi dinh; cam két tham gia khoa huin luyén
ngon ngir sau mo.

Cac bénh nhan nay dugc xem xét cdy dc tai.

5) Sau phiu thuat: Tham gia theo doi, do thinh luc sau md.

Do thinh luc ¢ truong tu do; 14y két qua tot nhat qua theo doi tir
12 thang tr¢ 1én,

2.1.2. Tiéu chudn logi trir

- Dang c6 viém tai giira, hodc cac nhiém khuan cép tinh khac.

- CT, MRI khong thiy day than kinh s6 VIII hai bén, khong c6
cdu trac dc tai hai bén. N

- Khong theo ddi danh gié sau phau thuét.



2.2. Phuong phap nghién ciru
2.2.1. Thiét ke nghién ciu Nghién cizu mo ta tung ca c6 can thiép.

BN nghe kém

Tham do chirc
nang nghe

Hop tac: Pon am qua tro choi ]

Thinh luc

Nhi lugng; &m dc tai (OAE), Phan xa co ban dap

Khong hop tac: ABR, ASSR J

N

J

Két qua

r
\

A[Nghe kém mire d6 sau tén thuong dc tai

J

i

Chan doan
hinh anh

|

Pong y tham gia
phau thut

Lura chon tmg vién
cho phau thuat

H

Phau thuat

H

Tham gia theo doi
sau phau thuat

e (o ton tai cdu tric Oc tai (trén CB
va trén MRI)

e Co ton tai diy TK VIII (trén
MRI).

e DPanh gia khac: canxi héa dc

tai, di dang Oc tai, di tat tai

gilra, tai trong. /

~

Lura chon tai phau thuat
J

Luya chon dién cuc (khi c6 di dang dc tai: dua
trén CT, MRI)

il

]

Do thinh lyc don
am 12 thang sau
phau thuat

Lua chon vao

}

[ Dénh gia kha nang nghe - ndi }

nghién ctru

So' do 2.1. So dé thiét ké nghién creu
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2.2.2. C&mau , X 7

Mau chi dinh, lay toan bd mau du ti€u chuén trong thoi gian
nghién ctru:

- 73 BN (146 tai): dugc tham do chirc nang nghe va chup CT, MRI

- 86 tai dugc phau thuat (60 BN cay mot tai, 13 BN cay 2 tai).
2.2.3. Phwong phdp tién hanh thiam do chirc ning nghe, chin dodn
hinh dnh va tiéu chi danh gia:
2.2.3.1.Thdm do chikc ning nghe truéc cdy éc tai
a. Cic BN dwoc tién hanh tham do 3 nghiém phdp:
* Po nhi lwgng: Phuong tién: may do nhi lugng GSI 39 Auto Tymp
- Hang Grason- stadler - My. Chon 4m tin (theo ASHA 1988): 226
Hz dbi véi bn > 6 thang tudi, 1000 Hz dbi véi bn < 6 thang tudi. Két
qua nhi lugng: phan loai theo Jerger: tip A, As, B, C, D
* Po am Oc tai (OAE): Phuong tién: may do DP OAE AUDx Pro
Bio-logic hang Natus My.
Tiéu chi: Am phat ra d 4 tan s 1000Hz, 2000 Hz, 3000 Hz, 4000 Hz.
Két qua:
Pass: Ty 16 tin hiéu 4m thu dwoc / tiéng dn: it nhét 1a tir 3-6 dB (tin
hiéu thu duoc cao hon tiéng 6n nén) & tat ca cac tan sd. Refer: Ty 18
tin hiéu 4m thu dwoc / tiéng 6n: < 3dB (tin hiéu thu dugc nhé hon
hodc khong 16n hon 4m nén 3 dB), & tir mot tan sd tro 1én.
* Po phan xa co ban dap. Phuong tién may GSI 39 Auto Tymp -
Hang Grason- stadler - M¥).
Tiéu chi: Am: Am don phat ¢ 3 tan sb: 500 Hz, 1000 Hz, va 2000
Hz. Bit diu ¢ 70dB va ty dong nang 1én dén khi c6 phan xa (t6i da
120dB). Két qua: C6 phdn xa: Méay ghi nhan duoc su co co va v&
thanh biéu db. Khéng cé phan xa: May khong ghi nhan dugc biéu db
co co ndo v6i 4m kich thich dwoc nang 16n dén 120 dB & ca 3 tan sb
b. BN duwoc do thinh lyc: dua trén sy hop tac hay khéng hop tac cia BN
phan ra:
* Néu tré hop tdc:
Po thinh lyc théng qua choi tro choi (Play Audiometry). Phuong
tién: may do don 4&m GSI 61 hang Gradson Stadler - My. Tiéu
chi:Ngudng nghe duogc xac dinh 1a cuong do nho nhat ma tré co dap
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tg chinh xéc (tré ddt do choi chinh x4c khi phat am thanh & cudng
dd nhét dinh, khfmg dinh qua 02 14n lam chinh xac, va khong con dat
d6 choi khi nguoi do ha cuong d6 4m thanh xudng dudi mirc do).
* Néu tré khéong hop tic:
Po dién thinh giac than ndo ABR . Phuong tién: may do GSI
Audera- hang Gradson Stadler - My. Tiéu chi: Két qud la cé ddp
ikng song V khi: Xuat hién song V & hai 1an phat am kich thich ¢
cuong do d6 va & cudng do dudi 6 5 dB khong con xuat hién song
V. Két qud la khong cé ddp trng séng V khi: Am tang 1én t6i da (dén
109dB) nhung khong xuét hién song V.
Pién thinh giac 6n dinh (ASSR). Phuong tién: may do GSI Audera-
héng Gradson Stadler - M¥.
Tiéu chi: Vi moi am phat ra tai mot cuong do va tan sd nhat dinh,
may s& thu tin hiéu than kinh dap Gmg ctia BN va thong qua mot thuét
toan duogc cai dit san sé xir Iy va cho két qua day co phai la dap tng
nghe hay khong.
2.2.3.2 Chan dodn hinh inh
* CT: Tat ca cac BN nghe kém chuédn bi cdy dién cuc dc tai, chung
t6i déu tién hanh chup CT
Tiéu chudn chup: Hai tu thé axial va coronal, chiéu day mdi 16p cit
1mm. (C6 mé cira s6 xwong véi: WW 4000; WL 700). Khu trd lam
1 ting bén tai. Trong danh gia (mg vién cy dc tai chu yéu la cac 1op
cit ngang (axial).
Tiéu chi ddnh gid : Phdi cé [6p cdt ngang qua oc tai. Quan sat rd va
danh gida duoc:
- Hinh thai dc tai:

+ Oc tai binh thuong: C6 du 2,5 vong xo0dn véi tru xuong rd.

+ Oc tai bat thuong: Kiéu Mondini: dc tai chi c¢6 < 1,5 vong xoén;
Kiéu tao khoang chung (common cavity): dc tai tao thanh mot
khoang rdng chung hinh tron. Bat san dc tai: khong thdy ton tai cAu
trac ctia dc tai

+ Péanh gia kich thudc ong tai trong: Binh thuong: 2-8 mm (tai
diém giita cua dng tai trong); hep: < 2mm; rong: > 8 mm

+ Bt thuong khéac: Rong 6ng tién dinh (dng tién dinh > 1.5 mm). ..
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+ Tinh trang tai gitta: (binh thuong, viém, tu dich), tinh trang
Xuong con.

+ Tinh trang thong bao xwong chiim, bat thuong xuong chiim.
Tiéu chudn xem xét cdy dién cwe éc tai: Phai co ton tai ciu truc dc
tai tren CT
*MRI:

Tat ca cac BN nghe kém chuéan bi cdy 6c tai chung toi déu tién
hanh chup MRI. K¥ thuat chup:Chup trén may Siemens co tir luc cao
(1.5 Tesla). Chudi xung: Dé 1am rd dc tai va day VIII: St dung chudi
xung T2 do phan giai cao (CISS 3D) khu tri ving tai, d6 day 16p cit
Imm. Dyng hinh 3D tai tao do phan giai cao (MIP): tai tao mat
phang qua day VIII danh gia day than kinh va mat phiang vudng goc
v6i 6ng tai trong.

Quan sdt ro va danh gia duoc
o Day TK VIIIL:
o Day Tk VIII binh thuong: Quan sat rd hinh anh day tk VIII
trong 6ng tai trong voi kich thuéc binh thudng
o Day VIII bj teo nho, thiéu san: Khi kich thuéc nhé hon 50% so
voi day Tk VII va nho hon khi so sanh ddi bén véi day Tk VIII
bén ddi dién (do kich thudc day tk VIII teo nho).
o Khéng c6 day than kinh VIII: khéng quan st thay hinh anh
day than kinh VIII trong dng tai trong trén cic mét phang.
e Cau trac dc tai:
Oc tai cdu trac binh thudng: quan sat r3; du 2,5 vong xoén dc tai.
Oc tai bat thuong: Kiéu Mondini, kiéu dc tai tao khoang chung,
bat san dc tai
Bét thuong khac: mo ta rd.
Tiéu chudn xem xét cdy dién cuwe éc tai:

Phai c6 ton tai day TK VIII va dc tai trén MRI
2.2.3.3 Do thinh lyc don dm 6 truong tw do sau cdy oc tai

- Thong qua choi tro choi (Play audiometer). May GSI 61- hdng
Gradson Stadler - My.

- Ngudn 4m (loudspeaker): (Theo ANSI S3.6-2004).

+ Dat hai bén. Vi tri: goc 90 d6 so voi hudng nhin théng cua BN.
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+ Khoang cach: tir ngudn am dén tai BN: 1m.

So dé 2.2: Pt nguén am (loudspeaker)

- Thoi diém do: Sau 12 thang tro 1én.

- bBanh gia:

= Bat thiét bi dién cuc 6c tai. Huéng dan tré hiéu tro choi trude
khi 1am (chi dit d6 choi khi nghe thdy am thanh). Ngudng nghe:
duogc xac dinh 12 cudng d6 nho nhat ma bn c6 dap ung chinh xac (tré
dat d6 choi chinh xéac khi phat 4m thanh & cudng d6 nhat dinh, khing
dinh qua 02 1an 1am chinh x4c, va khong con dit d6 choi khi nguoi
do ha cudng d6 am thanh xudng dudi mic do).

Déi véi BN cy 2 tai: Bét tirng méay dé do stic nghe truong tu do timg
bén. Sau d6 bat ca 2 méay 2 bén tai dé do sirc nghe trudng tur do 2 tai.
Ddnh gia khd nang nghe - n0i: danh gia so bd kha nang nghe- noi.

Khd ning nghe:

+ Panh gia kha nang nghe am: St dung 6 am (ling sounds): a, i,
u, sh, s, m (1a 6 am bao phu phé 15i néi). Xac dinh tré c6 nghe duoc 6
am co ban?

+ Panh gi4 kha ning nghe tir: Sir dung bang vén tir chia theo do
tudi (con vat, tén thanh vién trong gia dinh, mau sic, bd phan co thé).
Hoi tré bang cac cau hoi don gian: Cai gi? Lam gi? Ai? Khi nao? Tai
sa0? O dau?

Xéc dinh xem tré: C6 nghe hiéu duoc tir don: chi duoc chinh xéc
d6 choi, dd dung, bo phan co thé, mau sic, tranh...? Nghe hiéu dugc
cau hoi ?

Khd nding noi:

Str dung bo cau hoi bang tranh theo cac chu dé, cau hoi: Ban
(anh/chi) dang 1am gi? C6 bao nhiéu bdng hoa,...?. D6 vat nay & dau?
bat cau hoi vai giong tu nhién (cuong do6 am thanh khoang tir 50-
60dB). Xac dinh: Tré c0 tra loi dugc khéng, khi tra 161 ¢ kha nang
dién dat dugc bang cau hay tir don.
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~ CHUONG3
KET QUA NGHIEN CUU

3.1. Thim do chitc ning nghe va chin doan hinh dnh cia tré diéc
bam sinh
3.1.2. Tham do chirc nang nghe
3.1.2.2. Tham do chirc nang nghe chu quan
* Do thinh lyc don am thong qua tro choi

Bdng 3.9. Do thinh lyc don dm thong qua tro choi (N=38)

Tén s6 | 500Hz | 1000Hz | 2000Hz | 4000Hz | PTA

Ngudng nghe | 103.42 109.61 111.05 111.32 | 108.85

b6 léch 9.38 7.30 6.59 6.75 5.67
Min 85 90 90 95 93.75
Max 120 120 120 120 120

Nhdn xét: Trong s6 146 tai c6 38 tai chiing toi do thinh luc don am thong
qua trd choi (cac bn nay hop tac), két qua ca 4 tan sd : nghe kém mirc do
su vai ngudng nghe > 100dB; PTA=108,85 dB.
3.1.2.3. Tham do chirc ning nghe khach quan
a. Po ABR (dién thinh giac than néo)

Bdng 3.10. Do ABR (dién thinh gidc than nao)

Do ABR (Dién thinh giac thian nio) n Ty 1€ %
Khéng xuit hién song V 102 94,44
C6 xubt hign séne V > 100 dB 3 2,78
~© Xuat hien song 91-100 dB 1 0.93
& murc do:

<90 dB (85dB) 2 1,85
Téong (N) 108 100

Nhdén xét: Trong s6 146 tai c6 108 tai khong do duoc stc nghe qua
trd choi. Ching t6i tién hanh do ABR cho 108 tai nay. Két qua:
102/108 tai (94,44%) khong c6 song V ¢ 109dB.
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b. Po dién thinh gidc én dinh (ASSR)
Bing 3.11. Do di¢n thinh gidc én dinh (ASSR) (N=108)

an sb6 | 500Hz | 1000Hz | 2000Hz | 4000Hz | PTA
Neuongnghe | 0009 | 10389 | 11056 | 112.36 | 109.65
trung binh
Do léch 7.90 6.42 6.42 6.92 5.77
Min 80 90 80 75| 81.25
Max 115 120 120 120 | 116.25

Nhdn xét. Trong sd 146 tai co 108 tai dugc do thinh luc thong qua do
ASSR. Két qua tat ca 4 tan s6 déu nghe kém mirc d6 sau véi ngudng
nghe > 100dB, PTA=109,65 dB.
e. Do dm éc tai
Do dm éc tai - Ching t6i tién hanh do am dc tai (OAE) ¢ 146 tai. Két
qua: 146 /146 tai (100%) déu co OAE refer ca hai tai. Khong c6
truong hop nao OAE pass (tirc 1a khong c¢6 trudng hop nao nghi dén
t6n thuong sau dc tai)
3.1.3. Chdn dodn hinh dnh
3.131.CT
b. Hinh dnh CT tinh trang thong bao xwong chiim va bit thuong
xwong chiim

Bdng 3.15. Hinh dnh CT tinh trang xwong chiim

Tinh trang xwong chiim trén CT n Ty 1€ %
Binh thuc¢ 141 96,58
Tinh trang thong bao lfl - e ~
N Mo, dich trong thong
xuwong chiim . N 5 3,42
bao xuong chiim
BAt thuong ving Vinh canh sat hom
- - 1 0,68
xuwong chiim nhi
Tong (N) 146 100

Nhdn xét: Co 141/146 tai thong bao chiim tot, khong c6 tinh trang
viém nhiém. Bit thuong: C6 1/146 tai (0,68%) co6 bat thuong xwong
chiim: vinh canh sat hom nhi. Khéng c6 truong hop nao xuwong chiim
bi teo dét, thiéu san.
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C. Hinh anh CT céu tric dc tai

Bing 3.16. Hinh inh CT ciu triic oc tai

Hinh dnh CT ciu tric dc tai n Ty 1€ %
Binh thudng 142 97,27
Octaico<1.5 vong X04n 1 0,68
Di dang Khong co dc tai 1 0,68
Oc tai tao khoang chung 2 1,37
Tong (N) 146 100

Nhdn xét. CO 4/146 tai (2,74%) co di tat tai trong, trong d6 1/146 tai
(0,68%) c6 di dang dc tai < 1.5 vong xodn; phat hién 1/146 tai
(0,68%) khong c6 cdu trac bc tai; 2/146 tai (1,37%) c6 di tat oc tai
tao khoang chung. Khong c6 truong hop nao bi cdt hoa bc tai (& cac
mrc do) trén CT.

3.1.3.2. MRI

C. Hinh dnh day than kinh VIIT qua chup MRI
Bing 3.21: Hinh dnh ddy thin kinh VIII trén MRI

Dy than kinh VIII n Ty 18 %
Day VIII binh thuong 144 98,64
Day VIII teo nho 1 0,68
Khong c6 day VI 1 0,68
Téong (N) 146 100

Nhdn xét: Day than kinh VIII dugc nhin thay rd va binh thuong trén
144/146 tai (chiém ty 1& 98,64%). C6 1/146 tai (0,68%) khong co day
TK VIII chiém; 1/146 tai (0,68%) tai phat hién day TK VIII bj teo nho.
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3.2. Két qua Thinh lyc don 4m sau phiu thuit cay dién cue dc tai
3.2.1. Két qud thinh lec don @m sau phdu thudt cdy dién cuc éc tai:

°
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Q- ° ° o o
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g ° ° oo o
E ° o oo ° °
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4 °
S A °

T T T T T

0 20 40 60 80

{al} STT:

S6 thir tw BN (N=86)
Biéu d6 3.6: Thinh luc sau mé.
Nhdn xét: Tat ca cac 86 tai déu cé két qua ngudng nghe dua dugc vé
ving ngdn ngit voi két qua t6t nhat 1a 15dB, kém nhat 1 41,25dB.
3.2.2. Thinh luc don @m sau mé phan theo miec dgp
Bing 3.23: Thinh lwc sau mé phin theo mirc dé

e o ong nghe trung binh 0 T§ 18 %
<20 dB 6 6,97
20-30 dB 62 72,10
30-40 dB 17 19,77
>40 dB 1 1,16
Tong (N) 86 100

Nhdn xét: Ngudng nghe trung binh 20- 30dB: 68/86 (chiém 72,1%).
Co6 6/86 tai (6,97%) c6 ngudng nghe TB sau mo dat mirc < 20dB.
Chi c6 1/86 tai co ngudng nghe >40 dB (41,25 dB).



15

3.2.4. So sanh Thinh lwe trwéc va sau mé.

Ngudng nghe trung binh (dB)
120.00 - 109.68

100.00 -
80.00
60.00 -

40.00 - 2721

____ .

:
Trude mod (N = 86 tai) Sau mo (N = 86 tai)

Biéu db 3.8: So sanh Thinh luwc truéc va sau mo .

20.00 +

0.00 -

Nhdn xét. Ngudng nghe TB sau mé tt hon so véi trude mo, su khac
biét c6 y nghia thong ké voi p <0,01.
3.2.5. So sanh Thinh lwe trwéc va sau mé theo tirng tan so.

Ngudng nghe TB
120 106 109 i
— 111
100
80
60
40
28 29 27
20 B ————a— —@ 25
0 ' ' ' ' Tan
500 Hz 1000 Hz 2000 Hz 4000 Hz s
=4—Truéc m6 =H=Saumé N =86

Biéu do 3.9. So sanh Thinh lwc triréc va sau mé theo ting tan sé.
Nhén xét: Xét két qua trude- sau mb & ting tan sb: thinh luc sau md &
tat ca cac tan sb déu tt hon trude md, su khac biét ¢6 ¥ nghia thong ké
voip <0,01.
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3.2.8. So sdnh ngwong nghe trung binh éc tai cau tric bér thuwong
Vi dc tai binh thwong

Ngudngnghe (dB)
10 -

35 - 32.5 2 32.5

‘0 ./J_K\.\.V 31.875

; 2797 *~— & 27.09

;3 1 2845 26.96 -

15 -

10

S -

0 T T X 1
300 Hz 1000 Hz 2000 Hz 4000Hz PTA lan

=#—Qc tai binh thudng ~#-(Oc tai di dang

Biéu dé 3.12. So sénh nguwong nghe trung binh éc tai cau trdc bat
thwong Vdi ac tai binh thwong
Nhdan xét: Khong thdy su khac biét gilia ngudng nghe cua bénh nhan
c6 Oc tai bat thuong va bénh nhén oc tai binh thudng sau cay dién
cuc Oc tai sau cay dién cyc Oc tai, & ca 4 tan so, p>0.05.
3.2.11. So sanh thinh lgc BN cdy mgt bén va hai bén tai
Xét riéng cac truong hop ciy hai bén tai.
Bdng 3.24: So sanh thinh lyc BN,cd'y m@t bén va hai bén tai: Xét
riéng cdc trwong hop cdy hai bén tai (N = 13)

Tai| Taitrai (n=13) Tai phai (n=13) Hai tai (n=13)
Tan s6~_| Trung binh | Do 1éch | Trung binh | D6 1éch | Trung binh | D6 1éch
500 Hz 29,61 6,91 29,61 6,27 26,15 5,06
1000 Hz 31,53 7,46 28,46 4,73 25,76 6,07
2000 Hz 29,61 6,60 28,46 6,25 25,76 5,34
4000Hz 26,53 6,57 26,53 5,15 23,07 4,34
PTA 29,32 6,09 28,26 511 25,19 4,38

Nhan xét: Xét riéng cac bénh nhan céy 2 tai, khong théy co su khac
biét thinh luc hai tai hay mdt tai (p > 0,05).
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3.2.11. Panh gia kha ning nghe- noi

Biang 3.27: Khd ndng nghe- n0i
Nghe n (%) Noi n (%)

Khong nghe dugc du 6
am co ban

Khéng néi duogc

0(0) tr don

1(1,37)

Nghe dugc da 6 am co

ban 1(1,37) | Noi duoc tir don 5(6,85)

Nghe hiéu duoc tir (chi
dang db vat, tranh, bo | 13(17,59) | Néi dugc cum tir | 10(13,69)
phén co thé...)

Nghe hiéu duoc cau 59(80,83) | Noi duoc cau 57(78,09)

N 73(100) 73(100)

Nhdn xét: C6 72/73 BN nghe hiéu dugc tir hodc nghe hiéu dugc ca
cau. C6 1/73 BN chi nghe dugc 6 4m co ban, khdng nghe hiéu duoc
tr (BN nay cy & lta tudi muon 1a 15 tudi). C6 72/73 BN c6 kha
nang nodi duoc tur (hoac cum tur, cau).

CHUONG 4
BAN LUAN

4.1. Thiam do chirc niing nghe, chin doan hinh anh tré nghe kém
bam sinh ciy dién cuc bc tai
4.1.2. Thim do chirc nang nghe
4.1.2.1. Tham do chirc nang nghe chu quan
* Do thinh lyc don am qua tro choi

Chung t6i da tién hanh do stc nghe cta 38/146 tai bang phuong
phap nay (cho cac BN hop tac). Két qua stic nghe & ca 4 tan sb déu &
mirc d6 nghe kém sdu. Manuel Manrique do 36 BN; Nicholas va
Geers do 76 BN chuan bi cdy dc tai, thu dugc két qua ngudng nghe
trung binh twong tng la 115,91 dB va 107,19 dB.
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4.1.2.2. Thdam do chirc ning nghe khdach quan:
a. Do ABR

Ung dung ABR nhiam thim do chirc ning nghe, xac dinh mirc do
nghe kém thong qua xac dinh cudng do 4m thanh ma séng V xuét
hién, ching t6i da thuc hién dugc trén 108/146 tai (chiém 79,4%).
Khong can su hop tac cuia tré, lai khong bi 4nh hudng boi cac thude
an than, ABR d3 giup cho viéc do sirc nghe cua tré trudc day kho
khan, hodc kho chinh xé4c thi nay dé dang. ABR ciing gitp chan doan
stc nghe dugc & giai doan som, tir d6 gitip cho viéc bét dau can thi¢p tro
thinh trudc 6 thang tudi.

Két qua 102/108 tai (94,44%) hoan toan khong thdy xuét hién
song V. Laura Alonsa voi 91,85% tai khong c6 song V ¢ 100dB.
Tuyén bd nim 2007 ciia Hoi dong Thinh hoc Nhi khoa Hoa ky vé
Chan doan va can thiép sém: Dién thinh giac than ndo can tién hanh
it nhat 1 lan dé khang dinh nghe kém & tré nho hon 3 tudi.

b. Do ASSR

Chung t6i tién hanh do dién thinh giac on dinh cho 104/146 tai
(chiém 73,97%). Két qua ngudng nghe & 4 tan s6 500 Hz, 1000 Hz,
2000 Hz, 4000 Hz tuong Gng la: 106.81 dB; 108.89 dB; 110.56 dB;
112.36 dB. B6 la cac BN da do dién thinh giac than ndo khao sat
trudc d6. Nhu ABR s€ khao sat danh gia ngudng nghe cia BN (hay
danh gia mirc 46 nghe kém theo hoanh dd), sau d6 ASSR s& dua trén
ngudng d6 dé nhanh chong xac dinh cu thé sirc nghe ¢ timg tan sb
(danh gia mirc 6 nghe kém theo tung dd, & timg tan sd).

d. Do OAE

V6i myc tiéu dénh gia tinh trang ctia Oc tai, thong qua danh gia té
bao léng, do 4m bc tai s& gip ta biét dc tai co bi ton thuong hay
khong. Két qua ciia chung toi 1a 100% tai déu co két qua do am 6¢
tai: Refer. Day ciing 1a két qua ma ching t6i mong doi khi do am 6¢
tai cho BN chuan bi cdy Oc tai, vi néu c6 truong hop tai ndo do két
qua 1a Pass, c6 nghia 13 ton thuong nghe kém cua tai d6 khong phai
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do ¢ tai, ma 1a do sau dc tai (do bénh 1y day than kinh thinh giac,
bénh 1y than kinh trung wong) vi vi tri thuong ton 1a ¢ sau vi tri
chung ta can thiép cdy ¢ tai.
4.1.3. Chén dodn hinh dnh
4.1.3.2. Tinh trgng xwong chiim trén CT
* Bdt thuong xwong chiim

Con duong tiép can dc tai phai di qua xuong chiim. Vi vay viéc
tim hiéu vé cu tric, nhit 13 cdu truc bat thuong c6 thé gip phai lam
can tro, giy kho khin trong phau thuat 1a quan trong. Chlng t6i phat
hién c6 1/146 tai c6 vinh canh sat hom nhi, chi ngén cach boi mot 16p
xuong rat mong. Woolley: ty 18 bit thuong vinh canh 1a 1/100 tai.
Tomura nghién ctru 325 két qua CT cua BN thiy ty 16 c6 bit thuong
vinh canh: 2,4%. Zorzetto and Tamega nghién ctu 53 xuong thai
duong tham chi phat hién trudng hop vinh canh che l14p hoan toan
ctra s tron va nhu vy chin con dudng tién vao dit dién cuc dc tai.
4.1.3.3. Cdu trdc éc tai trén CT va MRI
* Céu triic éc tai trén CT

Chiing t6i sir dung phan loai Oc tai clia Sennaroglu. Két qua:
142/146 tai c6 céu tao bc tai binh thudng; c6 4/146 (chiém 2,74%) tai
c6 bc tai di dang .. Chung t6i phat hién ra 1/146 tai di dang hoan toan
khong c6 6c¢ tai. Tai nay bi loai, khong c6 kha ning phiu thuat ciy
dién cuc c tai. C6 2/146 tai di dang kiéu tao khoang chung (common
cavity). BN khong st dung duoc loai dién cuc thing binh thuong,
cling khong stir dung dugc loai dién cuc tu udn vong (Vén duoc tao ra
v6i hé thong cac dién cuc 6m sat tru oc tai, nén cac dién cuc do
thuong & phia bung ciia vong tron xodn) ma lac ndy phai sir dung
dién cuc: Véi kich ¢& duoc thiét ké riéng cho timg BN dién cuc nam
& ca 2 mit (lung va bung); day dién cuc ndm & giita .

C6 1/146 tai c6 di dang kiéu Mondini v&i dc tai cdu tao khong day
da 2,5 vong xoan ma chi ¢6 1,5 vong xo4n. Do céu tao bc tai di dang
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nay nén chung ta khong thé sir dung dién cuc thong thuong nita ma
phai st dung dién cuc loai nén.
4.1.3.5. Day Tk VI1I trén MRI

MRI gitip x4c nhan su ton tai cua day TK VIIL Ti 1& day TK VIII
binh thudng 1a 144/146 tai (98,63%). Két qua nay la diéu kién phai
6 néu tai d6 mudn xem xét cy dc tai, vi néu khong c6 day than kinh
VIII thi viéc cdy dién cuc vao dc tai 1a vo nghia vi ching ta da can
thiép phia dudi cia doan ton thuong. Ty 18 bat thuong day Tk VIII la
2/146 tai (chiém 1,37%). C6 1/146 tai khong c6 day than kinh VIII
(c6 nghia 13 tai d6 khong thé cdy duoc dién cuc dc tai). Thong tin
MRI dua lai bo sung nhimg théng tin ma CT khuyét thiéu: c6 01
truong hop trén CT khong phat hién gi bat thuong & ong tai trong
nhung khi tién hanh khao sat MRI day VIII van c6 nhung teo nho.
D6 1a vi CT chi dénh gia dwgc phan vo xwong bén ngoai 6ng tai
trong, con thanh phan day Tk bén trong thi CT khong danh gia duoc.
MRI 12 mot tham do khong thé thiéu trong cac ddnh gid truée cdy
dién cuc dc tai.
4.2. Panh gia két qua Thinh luc don Am sau ciy dién cuc dc tai:
4.2.1. Két qud thinh lic don Gm sau phéu thudt cdy dién cuc oc tai.
* Ngwing nghe trung binh sau mé

Chung t6i thyc hién viéc theo doi danh gid két qua sau thoi gian
theo doi it nhét 1a 12 thang va iy két qua tét nhdt sau mo BN c6 thé
dat duoc (best post operative). Két qua ngudng nghe trung binh sau
md bc tai cua 86 tai: 27,21 dB. Johanna Nicholas véi 76 BN két qua
la 31,25 dB; Manrique theo d&i 32 BN 12 thang: 30 dB. Néu nhu hau
hét cac nghién ctru trong nuée khac theo doi BN trong thoi gian ngan
hon (4 thang, 6 thang) thi trong nghién ctru cua chung t6i danh gia
BN qua thoi gian 12 thang nhu khuyén cdo dé BN co thé dat duogc
két qua t6t nhat. Két qua: tai c6 két qua thinh luc < 20dB 14 6/86 tai
(chiém 6,97 %), c6 68/86 tai (chiém 79,07%) dat ngudng nghe trung
binh <30 dB.
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4.2.2. So sanh thinh lgc triréc va sau mé

Tir ngudng nghe trung binh tir 109 dB trudc md da dua dugc vé
mirc 27dB sau mo, day l1a co sé dé BN c6 thé hoc, hiéu duge ngon
ngir. Xét két qua thinh lyc sau m6 & timg tin s6 cu thé: Pua duoc tir
mirc truéc mod ¢ céc tan sb 500 Hz, 1000 Hz, 2000 Hz, 4000 Hz
tuong tng 1a: 106 dB; 109 dB; 111dB; 113 dB vé murc 28 dB; 29 dB;
27 dB; 25 dB cho thdy khéng chi ngudng nghe trung binh dua dugc
vé mirc qua chudi ngdn ngit ma timg tan sd, tir tan sd trung binh sinh
hoat 1a 1000Hz, 2000Hz cho dén cac tan sb cao (thudc phé am cua
C4c &m sh; s) va cac am & tan sb tram (nhu am /m/) ciing déu dua
dugc vé ving ngdn ngi.

4.2.3. Thinh lgc bgnh nhan mé hai bén tai

Trong nghién ciru cta chung tdi c6 ti 1& cAy hai bén tai 1a: 17,81%
(13 BN). Trudc ddy BN thudng chi can cdy mot bén tai. Cdy hai bén
tai nay dang c6 xu huéng nhiéu hon. Nhung dén nay Viét Nam chua
c6 nghién ciru nao danh gia xem thinh luc khi cdy hai bén tai c6 t6t
hon so véi mot bén tai hay khong? Két qua thinh Iyc cho thay: khong
¢6 su khac biét vé thinh luc gitra BN ciy mot bén tai va cdy hai bén tai.
Theo Vicente Garcia ciing c6 két qua thinh lyc khi cdy mot bén ciing
giéng nhu cdy hai bén tai. Uu diém cua cdy hai tai theo Gregory, Bruce
Gantz 1a: nghe 16i néi trong méi trwong on (hearing speech in noise),
cai thién kha nang hdi thoai va kha nang dinh vi 4m thanh.

4.2.4. Thinh luc sau cdy dién cuc oc tai cia BN di dgng éc tai:

Xu 1y BN nghe kém c6 di dang tai trong trudc day la mot thach
thirc d6i véi cac bs, ké ca cac thay thude c6 kinh nghiém. Thyc té 1a
cho dén gan day cac trung tim cay 6c¢ tai moi trién khai cdy cho tré di
tat tai trong vi truéc d6 chwa rd s& lam thé nao va két qua dén dau.
Trong nghién ctru cta chung toi, véi 73 BN ty 16 bénh nhan c6 dc tai
bét thuong 13 2,74%. Bénh nhan 1: di dang kiéu Mondini. Lya chon
dién cuc: Vi dc tai khong hoan chinh, chi ¢o 1,5 vong xodn nén
chung t6i di khong lwa chon dién cuc tiéu chuan vé6i chiéu dai 31mm
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ma chon loai dién cuc ngan (Compress) voi chiéu dai 1a 15mm, trong
do phén day dién cuc chi dai c6 12,1mm. Do truong tu do sau 16
thang: Pua dugc thinh lyc (PTA) vé muc 38,75 dB. Bénh nhén 2: Dj
dang tai trong 2 bén kiéu tao khoang chung (Common cavity). C6
day than kinh VIII hai bén. Ching t6i 1iy thong tin do dac cac kich
thudc Oc tai trén CT. Dé dit loai dién cuc riéng phu hop vai kich
thudc dc tai ciia bénh nhan (dién cuc Custom made device), voi day
dién cyc & giita. Po truong tu do sau mo: dua thinh luc (PTA) vé
muc 25dB.

KET LUAN
1. Thim do chirc ning nghe va chin doan hinh anh tré diéc bim
sinh:
1.1. Tham do chirc nang nghe

Nghién ctru tién hanh trén 73 tré diéc (146 tai), tily theo sy hop
tac cua tré ma ap dung cac phuong phap tham do chirc nang nghe khac
nhau.

+ 38 tai (26,03%) do thinh lyc thong qua do don am véi trd choi
cho thiy ca 38 tai déu nghe kém ¢ muc do siu voi ngudng nghe trung
binh: 108,85 dB.

+ 108 tai (73,97%) duoc do ABR & dai tn s cao 2000 - 4000 Hz
phat hién tai c6 nghe kém sau & tan s6 cao khi nang kich thich 1én 109
dB nhung 102/108 tai khong xuat hién séng V.

+Po ASSR: cho thinh lyc chi tiét cia 108 tai & 4 tan s6 500,
1000, 2000, 4000 Hz, ngudng nghe trung binh 109,65 dB.

+ Dinh khu tén thuong v&i do am ¢ tai (OAE) ca 146 tai déu

refer (céc tai nghe kém sau déu bi ton thuong tai dc tai).
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1.2. Chéin dodn hinh anh

*CT

- CT xuong thai duong 146 tai cho thdy 142 tai (97,27%) c6
CAU tao bc tai binh thuong. C6 1 tai (0,68%) khdng ¢ cau tric 4c tai,
khong thé ciy dién cuc dc tai

- CT da phat hién 3/146 tai c6 di dang 6c tai: di dang kiéu
khoang chung 2 truong hop (1,37%); di dang Mondini: 1 treong hop
(0,68%), nhor @6 da lua chon loai dién cuc phu hop cho nhirng truong
hop nay.

-Nghién ctru ciing gap 1 tai (0,68%) 6ng tai trong hep, d6 1a
dau hiéu bat thuong day Tk VIII.

- Nho CT cling phat hién 1 tai (0,68%) vinh canh ¢ sat hom
nhi, giup phau thuat vién tranh duoc tai bién ton thuong vinh canh
khi phau thuat.

* MRI

- Bit bugc phai chup dé xac nhan c6 sy ton tai cua day than
kinh VIII binh thuong. Trong nghién ciu da phat hién 1 tai khdng c6
day than kinh VIII va 1 tai day than kinh VIII teo nho, nhy vay
khong tién hanh ciy dién cuc dc tai & nhiing tai nay.

2. Két qua thinh lyc don 4m sau phiu thuat ciy dién cue dc tai:

Céy dién cuc dc tai duge thue hién & 73 BN voi 86 tai. Két qua
thinh lyc don 4m duoc danh gia & thoi diém sau 12 thang sau phiu
thuét cho thay:

- Ngudng nghe trung binh 1a 27,2 dB. T4t nhét: 15 dB, kém
nhét: 41,25 dB; 79,07% (68/86 tai) dat mirc < 30 dB nghia 1a ngudng
nghe gan nhu binh thuong.
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- Ngudng nghe 4 tan s6 500 Hz: 28 dB; 1000 Hz: 29dB; 2000
Hz: 27 dB; 4000 Hz: 25 dB. Nhu vay tu tré diéc, sau céiy dién cuc 6¢
tai tré dd co kha ning nghe gan nhu binh thuong, ciy dién cyc bc tai
bién mot nguoi tan tat thanh mot nguoi binh thuong.

- Qua do sirc nghe sau cay dién cuc bc tai cho thiy vé mit thinh
luc cdy dién cuc dc tai 2 bén tai khong thay tot hon so véi cdy 1 bén, ¢6
18 cy hai bén ¥ nghia nhiéu hon trong viéc dinh huéng 4m thanh.

- Céy dién cuc dc tai & BN ¢6 dc tai di dang ciing co thé dat
dugc két qua thinh luc tt (31,87 dB).

- Nhitng BN phai cdy dat lai dién cuc dc tai 1an 2 ciing co co
héi dat dugc kha nang nghe nhu md 1an dau.

- Vi chua c6 ban tu thu tiéng Viét cho tré em, nhung so bd
danh gia kha ning nghe - n6i hau hét tré (72/73 BN) déu nghe hiéu

duoc tir va c6 kha niang néi dugc sau 1 ndm phau thuat.
KIEN NGHI
1. Nghe kém & tré can duoc phat hién som dé tranh bo qua giai
doan phat trién ngon ngi.

2. Can xay dung bang tir thir, cau thir thinh luc 16i tiéng Viét
cho tré em dé danh gia chinh xac kha ning nghe hiéu cia tré sau cdy

dién cuc Oc tai.

3. Khong can do phan xa co ban dap cho tng vién cay dién cuc

oc tai.
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INTRODUCTION

Congenital deafness in children is the hearing impairment since
birth. Deafness can lead to the inability of speaking (deaf children -
mute), thus isolates children from society. Deafness is a popular
disease that accounts for 1/3000 children born in United States (the
ratio of hearing loss in children diagnosed by screening accounted for
0.1%, in which 1/3 was deafness). Deafness in children is a part of
national program for prevention and control of deafness.

Treatment for deaf children has made great effort recently, along
with cochlear implant, especially the multiple-channel. Cochlear
implant has been approved by US Food and Drug Administration
since 1984, until now, it has been widely applied in Vietnam. The
first cochlear implant in Vietnam was in 1998 at National
Otorhinolaryngology Hospital. However, by that time, the electrode
is the only one channel (single-channel), so it was not possible to
encode full audio spectrum, especially the speech which has basically
4 frequencies, many sound could be happened at the same time).
Vietnam National Children’s Hospital carried out the first multiple-
channel surgery in the North area in July 2010. Until now, many
center has performed and mastered this technique.

In order to perform the cochlear implant successfully, choosing
patient is one of the most important step. Choosing patient based on 2
main issues: hearing test and diagnostic imaging. Hearing test helps
diagnosing the hearing loss level and lesion region accurately.
Diagnostic imaging includes CT scan and MRI, which provide
important information, this information can not be detected clinically,
such as: cochlear structure, inner ear canal, VIl nerve. Hence, hearing
test and diagnostic imaging combination play an important role in
indication, choosing surgery, choosing implant and evaluation of
children with cochlear implant results.

In order to understand about functional exploration, CT and
MRI scans in selecting pre-operative candidates and evaluating the
result of cochlear implant in National Hospital of Pediatrics, we
carried out this study: “Study of hearing test, diagnostic imaging and
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result of hearing threshold of children with cochlear implant”, along
with two objectives:
1. Study about hearing test, diagnostic imaging of congenital
hearing loss in children with cochlear implant.
2. Assess pure tone audiometry after cochlear implant.

NEW CONTRIBUTIONS OF THESIS

ABR, ASSR and OAE were used in hearing ability diagnosis
accurately and localizing lesions.

CT was used for evaluating the cochlear structure in order to
select patients (detect patients whose ears are unable to perform
cochlear implant, malformed cochlear), select the electrode for
cochlear implant surgery and detect to avoid complication.

MRI was used for identify the existence of Nerve VIII before
surgery (detect ears which were unable to do implant)

Result of cochlear implant in deaf children was assessed. It
indicated that hearing threshold had good results (mean threshold:
27.2 dB). 4 main frequencies were approximately normal threshold.

Study had assessed the result of 2 sides cochlear implant. (hearing
threshold of 1 side was not better), patients with malformed cochlear
(good result of hearing threshold, appropriate electrode must be
prepared before surgery) and patients must be reoperated to put the
cochlear implant (achieve hearing threshold as before)

STRUCTURE OF THESIS

This thesis contains 118 pages in which Introduction (2 pages),
Conclusion (2 pages), Recommendation (1page), New contributions
of thesis (1 pages). Thesis contains 4 chapters: Chapter 1 is Overview
(36 pages), chapter 2 is Study subjects and method (15 pages),
chapter 3 is Result (26 pages), chapter 4 is Discussion (34 pages).
Thesis contains 26 tables, 14 charts, 36 figures, 4 graphs and 102
references (12 Vietnamese references and 90 English references)
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CHAPTER 1
OVERVIEW

1.3. Roles of methods of hearing test
* Methods of hearing test in children:
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Graph 1.1: Methods of hearing test in children
* Methods of hearing test by regional diagnosis of hearing loss.
- Tympanometry: assess the outer ears and middle ears.
- OAE: assess region of lesions till inner ears.
- ABR, ASSR: assess region of lesions till brainstem.
* Select the methods of hearing test in children
- Base on the cooperation of patients.
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Graph 1.2: Select the methods of hearing test in children.

1.4. Values of diagnostic imaging in hearing loss in children.
* CT SCAN

- CT Scan identifies the figures and structure of cochlear: normal
or abnormal, abnormal type.

- CT detects the suspect cases of without nerve VIII or nerve VIII
atrophy through evaluating the status of inner ear duct.

- CT identifies the cochlear otosclerosis.

- CT helps to predict difficulty in surgery by detecting other
malformations:

+ Large vestibular duct malformation (there is possibility of
cerebrospinal fluid eruption in surgery)

+ Jugular vein protrudes deep into the middle ear

+ Sinus sigmoid vein is pushed forward, lessen the access way
while opening the tympanic cells from the back

+ Hypoplastic mastoid bone

* MRI
- MRI helps to determine the most important information before
cochlear implant, this is the existence of nerve VIII.
- Determine exactly the structure of cochlear if it is normal or not.
- Detect other abnormality which may cause difficulty in surgery.
- Detect cochlear otosclerosis (early stage, start forming fibers)

CHAPTER 2
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STUDY SUBJECTS AND METHOD

2 1. Study subjects
Study subjects and area: congenital deaf patients who were
performed cochlear implant in National Hospital of Pediatrics.

- Number of patients: 73 patients (146 ears) were carried out to
explore hearing function and take CT and MRI scan.

- There are 86 ears (60 patients with 1 ear implanted and 13
patients with 2 ears implanted) performed cochlear implant and
audiometry after implanting.

Study timing: From July 2010 to August 2014.

2 1.1. Selecting criteria

1) Congenital hearing loss patients, examined and diagnosed at
National Hospital of Pediatrics.

a. Audiometry test

+ Cooperative children were assessed hearing by play audiometer

+ Non-cooperative children were assessed with ABR (Auditory
brainstem response) and ASSR (Auditory steady state response)

b. Tympanometry test

c. Otoacoustic emission (OAE) test

d. Stapedial muscle reflex test

2) Hearing threshold result: profound hearing impairment (mean
hearing threshold > 90dB).

3) Patients were performed CT scan, MRI as standard. Result: cochlear
structure existed (on CT scan, MRI) and Nerve V111 existed (on MRI)

4) Other criteria

a. Age: above 12 months old.

b. No result when using hearing aids (above 3 months old)

c. Normal physical and mental development, no other internal
medicine diseases which were contraindicated, commitment to
participate the post-operative language training.

Céac bénh nhan nay dugc xem xét cay Oc tai.

These patients were considered for cochlear implant

5) After surgery: participating in following up and audiometry
after surgery.

Free-field audiometry; get the best results as following up more
than 12 months.

2.1.2. Eliminating criteria

- Being suffered from otitis media, or other acute infections.

- VII nerve on 2 sides and structure of cochlear were not seen on
CT and MRI.
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- No follow-up assessment after surgery
2.2. Study method
2.2.1. Design: Intervention case descriptive study.
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Graph 2.1. Study design



2.2.2. Sample size
Indicated sample, select all standard samples within study timing.

- 73 patients (146 ears): were explored hearing function and taken
CT scan, MRI.

- 86 ears were operated. (60 patients with 1 ear implanted and 13
patients with 2 ears implanted)
2.2.3. Methods of hearing test, diagnostic imaging and evaluation
criteria:
2.2.3.1. Hearing test before cochlear implant.
a. Patients were explored for 3 tests
* Tympanometry test:
Machine: GSI 39 Auto Tymp — Grason — Stadler, USA. Select audio
frequency (ASHA 1988): 226 Hz for patients > 6 months old, 1000
Hz for patients < 6 months old.
Result: Jerger classification: type A, As, B, C, D.
* Otoacoustic emission (OAE) test:
Machine: DP OAE AUDx Pro — Bio-logic — Natus, USA.
Criteria: The sound emitted 4 frequencies: 1000Hz, 2000 Hz, 3000 Hz,
4000 Hz.
Result:
Pass: Ratio of signal of tone obtained/noise: at least 3 — 6 dB (signal
of tone obtained was higher than background noise) in all
frequencies.
Refer: Ratio of signal of tone obtained/noise: < 3 dB (signal of tone
obtained was lower or not higher than background noise 3 dB) in
more than 1 frequency.
* Stapedial muscle reflex test:
Machine: GSI 39 Auto Tymp — Grason — Stadler, USA
Criteria:
Tone: Pure tone at 3 frequencies: 500 Hz, 1000 Hz, and 2000 Hz.
Start at 70dB and automatically increase until reflex occurred
(maximum 120 dB)
Result:
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Reflex occurred: the machine received muscle contraction and built
the chart

No reflex occurred: the machine did not receive muscle contraction
chart as tone was increased to 120 dB at 3 frequencies

b. Patients were performed audiometry: based on the cooperation of the
patients, it could be divided into:

* If the children cooperated: Play audiometry.

Machine; GSI 61 — Gradson Stadler, USA.

Criteria: hearing threshold was determined as the minimum intensity
that the child could meet accurately (the child put the toy exactly
when the sound was at certain intensity, it was confirmed by 2 times
of correctness, and the child did not put the toy when the intensity
was under that threshold)

* |If the children did not cooperate:

Auditory brainstem response (ABR)

Machine: GSI Audera — Gradson Stadler, USA.

Criteria: react to Wave V when: Wave V occurred at 2 times
appearing stimulating sound at that intensity, and no wave occurred
at the intensity under 5 dB.

Result: no reaction to Wave V when: Tone was increased maximum
(109 dB), but Wave V did not appear.

Auditory steady state response (ASSR)

Machine; GSI Audera — Gradson Stadler, USA

Criteria: Along with each tone at a certain intensity and frequency,
the machine would receive the signal of neurological response of
patients, and a pre-set algorithm would process and give result that if
was a hearing response or not.

2.2.3.2 Diagnostic imaging

* CT: We took CT scan for all patients with hearing loss and
preparing to perform cochlear implant.

Scan criteria: 2 postures: axial and coronal. Each thickness of
section was 1 mm. (Bone window opens with: WW 4000, WL 700).
Localization clarified each ear. Assessment was mainly axial section.
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Assessment criteria: It must have axial section over cochlear.
Observe clearly and assess:

- Figure of cochlear

+ Normal cochlear: 2.5 coils with transparent bone.

+ Abnormal cochlear: Modini type: only < 1,5 coils; common cavity:
the cochlear formed a circular common empty cavity; hypoplasia: no
cochlear structure.

+ Innear ear duct assessment: normal 2 — 8 mm (at the middle point
of inner ear duct), narrow: <2 mm, large: > 8mm

+ Other abnormality: Large vestibular duct (> 1.5 mm), ...

+ Middle ear status: normal, infection, fluid retention, bone status.

+ Mastoid air cells status, abnormality of mastoid bone

Criteria of considering cochlear implant: cochlear implant must
exist on CT scan

* MRI: All hearing loss patients who were prepared to perform
cochlear implant were taken MRI.

Technique: By Siemens with high magnetic force (1.5 Tesla)

Pulse sequence: to make cochlear and Nerve VIII clear. Using pulse
sequence T2 with high resolution (CISS 3D) localized at the ear area,
section thickness 1mm. Maximum intensity projection 3D (MIP):
reconstruct the plane through Nerve VIII, assess nerves and the plane
perpendicular to the inner ear duct.

Observer clearly and assess:

e Nerve VIII

o Normal Nerve VIII: observe clearly the Nerve VIII in the inner
ear duct with normal size.

o Nerve VIII atrophy and hypoplasia: when the size was 50%
less than opposite Nerve VIII (measure the size of the
atrophied Nerve VIII)

o No Nerve VIII: not observe image of Nerve VIII in the inner
ear duct on the planes

e Cochlear structure:
o Normal cochlear structure: transparently observe, 2.5 coils
o Abnormal cochlear: Modini type; common cavity; hypoplasia
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Other abnormalities: clear description
Criteria of considering cochlear implant: Nerve VIII and cochlear
must exist on MRI
2.2.3.3 Free-field pure tone audiometry after cochlear implant

- By play audiometer: GSI 61 — Gradson Stadler, USA

- Loudspeaker: ANSI S3.6 — 2004

+ On 2 sides. Position: angle of 90 degrees from the straight view
of the patient.

+ Distance: from sound source to ear of the patien: 1m.

Graph 2.2: Loudspeaker
- Time: after 12 months or more

- Assess:

o Turn on the electrode of cochlear implant. Instruct children to
understand the game before performing (only put the toy when
hearing the sound).

o Hearing threshold: is defined as minimum intensity that patient
had accurate reaction. (the child put the toy exactly when the
sound was at certain intensity, it was confirmed by 2 times of
correctness, and the child did not put the toy when the
intensity was under that threshold)

For patients with 2 ears implant: turn on each machine to measure

free-field hearing ability on each side. After that, turn on 2 machines

on 2 sides to measure free-field on 2 sides.
Assessment of hearing and speech ability: preliminary assessment of
hearing and speech ability.
Hearing ability:
+ Assessment of hearing sound: using 6 ling sounds: a, i, u, sh, s, m
(6 sounds covering speech spectrum). Determine if the child can hear
6 fundamental sounds?
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+ Assessment of hearing word: using vocabulary by age (animal,
name of family member, color, body parts). Ask them simple
guestions: What, Who, When, Why, Where.

+ Determine if they understand simple word: point accurate toy,
object, body parts, color, picture, etc., hear and understand the
guestion?

Speaking ability:

Using question with illustration on topics, question: What are you
doing? How many flowers are there? Where is this stuff?... Ask
guestion with natural accents (sound intensity ranged from 50 — 60
dB). Determine if they could answer, if they expressed by words or
sentences.

Chapter 3
STUDY RESULTS

3.1. Hearing testing and diagnostic imaging of children with
congenital deafness

3.1.2. Hearing testing

3.1.2.2. Subjective hearing testing

* Pure tone audiometry by play audiometer

Table 3.9. Pure tone audiometry through games (N=38)

Frequency | 500Hz | 1000Hz | 2000Hz | 4000Hz | PTA
Hearing
threshold 103.42 109.61 111.05 111.32 | 108.85
Variation 9.38 7.30 6.59 6.75 5.67
Min 85 90 90 95 93.75
Max 120 120 120 120 120

Comment: We performed pure tone with play audiometry in 38 out of 146
ears (these patients cooperated); results of all of the 4 frequencies: profound
hearing loss with the hearing threshold > 100dB; PTA=108.85 dB
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3.1.2.3. Objective hearing test
a. ABR (auditory brainstem response) test
Table 3.10. ABR (auditory brainstem response) test

ABR (auditory brainstem response) N %
test
No wave V 102 94,44
Wave V > 100 dB 3 2,78
ave V appears at 91-100 dB 1 0,93
the level:

<90 dB (85dB) 2 1,85

Total (N) 108 100

Comment: We failed to identify hearing ability by performing
audiometry through games with 108 out of 146 ears. We performed
ABR tests for these 108 ears. Results: 102/108 ears (94.44%) have no
wave V at 109dB.

b. Auditory steady state response (ASSR) test

Table 3.11. Auditory steady state response (ASSR) test (N=108)

500Hz | 1000Hz | 2000Hz | 4000Hz | PTA
Average
hearing 106.81 | 108.89 | 110.56 | 112.36 | 109.65
threshold
Variation 7.90 6.42 6.42 6.92 5.77
Min 80 90 80 75 81.25
Max 115 120 120 120 | 116.25

Comment: Audiometry was performed through the ASSR test for 146
out of 108 ears. Results: All of the 4 frequencies: profound hearing
loss with the hearing threshold > 100dB, PTA=109.65 dB

e. Otoacoustic emission test:
Otoacoustic emission test: We performed the otoacoustic emission
(OAE) test in 146 ears. Results: 146 out of 146 ears (100%) had OAE
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refer results for both ears. There were no cases of OAE pass results
(It means there were no cases of retrocochlear lesion)
3.1.3. Diagnostic imaging
3.131.CT
b. CT images of the mastoid air cell and abnormal mastoid bone
Table 3.15. CT image of mastoid bone

Condition of mastoid bone on CT image n Per((::)a/:)tage
Condition of go;mj; A 141 9,58
mastoid air cell Paq . 5 3,42
mastoid air cell
) Jugular bulb close to
Abnormal mastoid ) )
area tympanic cavity 1 0,68
Total (N) 146 100

Comment: 141 out of 146 ears had normal mastoid air cells without
infection. Abnormality: 1 out of 146 ears (0.68%) had mastoid
abnormality: jugular bulb close to tympanic cavity. There were no
cases of mastoid atrophy or hypoplasia.

c. CT images of cochlear structure

Table 3.16. CT images of cochlear structure

. Percentage
CT images of cochlear structure n (%)

Normal 142 97,27

Cochlea has < 1.5 coils 1 0,68

. There are no cochlear 1 0,68

Malformation

Cochlea creates a 1,37

common cavity 2
Total (N) 146 100
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Comment: 4 out of 146 ears (2.74%) had inner ear malformation, in
which, 1 out of 146 ears (0.68%) had cochlear malformation < 1.5
coils; it was found that 1 out of 146 ears had no cochlear structures; 2
out of 146 ears (1.37%) had cochlear malformation with common
cavity. There were no cases of cochlear ossification (at different
degrees) on the CT image.
3.1.3.2. MRI
c. MRI images of nerve VIII

Table 3.21: MRI images of nerve VII|I

Percentage
Nerve VIII n
(%0)
Normal nerve VIII 144 98,64
Atrophy of nerve VIII 1 0,68
No nerve VIII 1 0,68
Total (N) 146 100

Comment: Never VIII was clearly visible and normal in 144 out of 146
ears (accounting for 98.64%). 1 out of 146 ears (0.68%) did not have
nerve VIII; 1 out of 146 ears (0.68%) were founded with atrophy of the
nerve VIII.

3.2. Pure tone audiometry test results after cochlear implantation
3.2.1. Pure tone audiometry test results after cochlear implantation:
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Diagram 3.6: Hearing ability after surgery.
Comment: All of the 86 ears had the hearing thresholds that could
enter the language area with the best result of 15dB and the worst
result of 41.25dB.
3.2.2. Pure tone audiometry test results after operation by level
Table 3.23: Hearing ability after surgery by level

Average threshold Percentage
n [0)

Level (%)
<20 dB 6 6,97
20-30 dB 62 72,10
30-40 dB 17 19,77

>40 dB 1 1,16

Total (N) 86 100

Comment: The average hearing threshold is 20 - 30dB: 68 out of 86
(accounting for 72.1%). 6 out of 86 ears (6.97%) had the
postoperative average hearing threshold < 20dB. Only 1 out of 86
ears had the hearing threshold >40 dB (41.25 dB).
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3.2.4. Preoperative and postoperative comparison of hearing

thresholds.
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Diagram 3.8: Preoperative and postoperative comparison of
hearing thresholds.

Comment: The postoperative average hearing threshold was better
than the preoperative level; the difference had statistic significance

with p < 0.01.

3.2.5. Preoperative and postoperative comparison of hearing
thresholds by frequency.
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Diagram 3.9. Preoperative and postoperative comparison of hearing
thresholds by frequency.

Comment: According the preoperative and postoperative results at each
frequency: the hearing thresholds after surgery at all frequencies were
better than those before surgery; the difference had statistic significance
with p < 0.01.
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3.2.8. Comparison of average hearing thresholds between abnormal
and normal cochlear structures

Hearing threshold

40 +
15 | 325 2 32.
> ./"“;\.\y 31875
} 2797~ & 27.09
;é 1 28.45 26.96 s
15 -
10 -
5 -
0 . -
500 Hz 1000 Hz  2000Hz  4000Hz PTA Frequency

=@ Normal cochlea

== Abnormal cochlea

Diagram 3.12. Comparison of average hearing thresholds between
abnormal and normal cochlear structures
Comment: There were no differences noted in the hearing thresholds
between patients with abnormal cochlear and those with normal cochlea
after cochlear implantation at all of the 4 frequencies, p>0.05.
3.2.11. Comparison in hearing thresholds between patients with
cochlear implantation of only one ear and those with cochlear
implantation of both ears

With separate consideration of the cases of both ears.

Table 3.24: Comparison in hearing thresholds between patients
with cochlear implantation of only one ear and those with cochlear
implantation of both ears: With separate consideration of the cases
of both ears (N = 13)

Ear| Leftear (n=13) Right ear (n=13) Both ears (n=13)
Freque Average |Variation| Average |Variation| Average |Variation
500 Hz 29,61 6,91 29,61 6,27 26,15 5,06
1000 Hz 31,53 7,46 28,46 4,73 25,76 6,07
2000 Hz 29,61 6,60 28,46 6,25 25,76 5,34
4000Hz 26,53 6,57 26,53 5,15 23,07 4,34
PTA 29,32 6,09 28,26 5,11 25,19 4,38
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Comment: Separately considering those patients with implantation of
both ears, there were no differences in hearing between both ears and
one ear (p > 0.05).
3.2.11. Hearing and speech ability assessment
Diagram 3.27: Hearing and speech ability

Hearing n (%) Speech n (%)
Unable to hear all of Unable to speak
. 0(0) . 1(1,37)
the 6 basic sounds a simplex word
Able to hear all of the Able to speak a
. 1(1.37) . 5(6.85)
6 basic sounds simplex word

Able to understand

words (correctly Able to speak a

indicate objects, 13(17.59) . 10(13.69)
. simplex word
pictures, body parts,
etc.)
Able to hear and Able to speak a
59(80.83) 57(78.09)
understand sentences sentence
N 73(100) 73(100)

Comment: 72 out of 73 patients were able to understand words or
hear and understand a full sentence. 1 out of 73 patients were only
able to hear the 6 basic sounds and unable to hear and understand
words (these patients were implanted at a later age of 15). 72 out of
73 patients were able to speak a word (or a phrase or a sentence).
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CHAPTER 4
DISCUSSION
4.1. Hearing testing and diagnostic imaging of children with
congenital deafness
4.1.1. Hearing testing
4.1.1.2. Subjective hearing testing
* Pure tone audiometry by play audiometer

We have carried out hearing ability test of 38 out of 146 ears by
this method (these patients cooperated). Result of all of the 4
frequencies were profound hearing loss with the hearing threshold.
Manual Manriqgue measured 36 patients; Nicholas and Geers
measured 76 patients preparing for cochlear implant, results of mean
threshold were 115.9 dB and 107.19dB, respectively.
4.1.1.3. Objective hearing test
a. Auditory brainstem response (ABR) test

Applying ABR aimed to explore hearing test, determine the level
of hearing loss by determining sound intensity that Wave V
appeared. We have performed 108 out of 146 ears (79.4%). This did
not require the cooperation of children, no affection of neuroleptics,
ABR made the hearing test easier than before. ABR could also
diagnose the hearing ability at early stage, therefore, it helped starting
the hearing aid intervention of children before 6 months old.

Result of 102 out of 108 ears (94.44%) absolutely did not show
Wave V appearance. Laura Alonsa had 91.85% ears without Wave V
at 100 dB. The American Speech — Language — Hearing Association
declared about early diagnosis and intervention that ABR needed to
be performed at least 1 time to confirm the hearing loss in children
under 3 years old.

b. Auditory steady state response (ASSR)

We measured ASSR for 104 out of 146 ears (73.97%). The
hearing threshold result at 4 frequencies s6 500 Hz, 1000 Hz, 2000
Hz, 4000 Hz were 106.81 dB, 108.89 dB, 110.56 dB, 112.36 dB,
respectively. These were patients who had previously examined
ASSR. ABR assessed the hearing threshold (hearing loss assessment
by horizontal histogram), ASST would base on that threshold to
quickly determine the specific hearing ability at each frequency
(hearing loss assessment by vertical histogram).
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d. Otoacoustic emission test (OAE)

With the objective of evaluating cochlear status, by hair cell
assessment, OAE test would help us to know if the cochlear was
injured. Our result was 100%: Refer. This was also the result that we
expected when performing OAE for patients who were prepared for
cochlear implant, because if there was any Pass result, that meant the
lesion was not due to cochlear, it was behind cochlear (due to
auditory nerve, central nervous system pathology) because lesion
area was behind the area of implant.

4.1.3. Diagnostic imaging
4.1.3.2. CT images of the mastoid bones
* Abnormal mastoid bone

The accessed path with cochlear must pass through mastoid bone.
Therfore, it is important to understand about structure, especially
abnormal structure which might cause obstacle. We detected 1 out of
146 ears having jugular bull beside tympanic cavity, only separated
by a very thin bone. Wooley: abnormal ratio of jugular bull was 1 out
of 100 ears. Tomura had studied 325 results of CT, there were 2.4%
patients having abnormal jugular bull. Tamega studied 53 temporal
bones and detected that the jugular bull covered all the round
window, thus, blocked the access path to the cochlear implant.
4.1.3.3. CT and MRI images of cochlear structure
* CT images of cochlear structure

We used Sennaroglu cochlear classification. Result was 142 out of
146 ears having normal cochlear structure, 4 out of 146 ears having
malformed cochlear (2.74%)... We detected 1 out of 146 malformed
ear, without cochlear. These ears were eliminated, not able to do
cochlear implant surgery. 2 out of 146 malformed ears were common
cavity. Patient could not use normal straight electrode and pre-curved
electrode (created with electrodes covering cochlear axial, thus these
electrodes were usually behind the body of the twist), patient must use
electrode which was specifically designed for each patient; electrode was
in 2 sides: back and body; electrode sequence was in the middle.

There was 1 out of 146 Modini malformation, cochlear structure had
not 2.5 coils enough, it only had 1.5 coils. Because of malformed cochlear
structur, we could not use normal electrode but compressed electrode.
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4.1.3.4. MRI images of nerve VI1I

MRI helped confirm the existence of Nerve VIII. 144 out of 146
ears were normal (98.63%). This result was a prerequisite condition
if it was considered to perform cochlear implant, because if there was
no Nerve VIII, cochlear implant would be meaningless because we
had intervented the lower part of the lesion. 2 out of 146 ears had
abnormal Nerve VIII (1.37%). There was 1 out of 146 ears not
having Nerve VIII, it meant that this ear could not be performed
cochlear implant. MRI added the deficient information of CT. There
was 1 case that CT could not detect any abnormality, but MRI still
showed atrophied Nerve VIII. This was because CT scan only
assessed the outer shell of inner ear duct, not the component of the
nerve inside. MRI is a compulsory exploration in pre-implant
assessment.
4.2. Assessment of pure tone audiometry test results after
cochlear implantation:
4.2.1. Pure tone audiometry test results after cochlear implant
surgery.
* Postoperative average hearing threshold

We performed monitoring and assessment of the results after a
monitoring period of at least 12 months and obtained the best post-
operative results patients may have achieved. The average hearing
threshold of patients after cochlear surgery of 86 ears was 27.21 dB.
Johanna Nicholas with 76 patients had the result of 31.25 dB;
Manrique monitored 32 patients for 12 months, 30 dB. While most of
other domestic studies monitored patients for shorter periods (4
months or 6 months), in our study we monitored patients for 12
months as recommended so that they may achieved the best results.
Results: 6 out of 86 ears (accounting for 6.97 %) had the hearing
result < 20dB; 68 out of 86 ears (accounting for 79.07%) achieved
the average hearing threshold < 30 dB.
4.2.2. Preoperative and postoperative comparison of hearing
thresholds

The average hearing threshold was able to return to the
postoperative level of 27 dB from the initial preoperative level of 109
dB; this is the basis for the patients to learn and understand the
language. Considering the postoperative hearing results at different
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specific frequencies: the returning of the hearing levels of 106 dB,
109 dB, 111dB, 113 dB at the frequencies of 500 Hz, 1000 Hz, 2000
Hz, 4000 Hz to 28 dB, 29 dB, 27 dB, 25 dB respectively showed that
not only the average thresholds were returned to the speech banana
levels but also each of the frequencies from the living average
frequencies of 1000Hz or 2000Hz to high frequencies (belonging to
the sound spectra of sound /sh/ or /s/) to low frequencies (such as the
sound /m/) were returned to the language area.

4.2.3. Hearing thresholds of patients with surgery of both ears

In our study, the proportion of implantation of both ears was
17.81% (13 patients). In the past, implantation of only one ear was
needed. Implantation of both ears is currently increasingly
performed. However, in Vietnam no studies have assessed whether
the hearing results are better for implantation of both ears than for
only one ear. Our hearing results showed that there was no difference
in the hearing threshold between patients with implantation of both
ears and those with implantation of only one ear. According to
Gregory, Bruce Gantz, the good points of both-ear implantation was
hearing speech in noise, improving the dialogue ability and the sound
localization ability.

4.2.4. Hearing thresholds after cochlear implant in patients with
abnormal cochleas:

Addressing patients with hearing impairment and inner ear
abnormalie was a challenge in the past for doctors including
experienced physicians. A fact is that cochlear implantation centers
recently performed plantations for children with inner ear
abnormalie; previously, how to do and what results to achieve were
unknown. In our study with 73 patients, the proportion of patients
with abnormal cochleas was 2.74%. Patient 1: Mondini
malformation. Selection of electrode: As the cochleas were not normal
with only 1.5 coils, we did not choose the standard electrode with the
length of 31 mm but chose a short one (compress) with the length of
15 mm, in which the array of electrodes was only 12.1 mm long.
Free-field measurement after 16 months: the hearing threshold (PTA)
was returned to 38.75 dB. Patient 2: Inner ear malformation with
creation of common cavity for both ears. Nerve VIII was found in both
sides. We obtained measurements of the cochlea size on CT images, in
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order to insert a specific type of electrodes appropriate to the cochlea
size of the patient (the electrode was a custom made device) with the
range of electrodes in the middle. Postoperative free-field measurement:
the hearing threshold (PTA) was returned to 25dB.

CONCLUSION
1. Hearing test, diagnostic imaging of congenital hearing loss.
1.1. Hearing test

Study was carried out in 73 children with hearing loss (146 ears),
depending on the cooperation to apply different hearing test methods.

+ 38 ears (26.03%) were performed audiometry by pure tone play
audiometry. It showed that all 38 ears were profound hearing loss with
the mean hearing threshold: 108.85 dB.

+ 108 ears (73.97%) were performed ABR at frequency range
2000 — 4000 Hz. It detected that profound hearing loss occurred when
increasing the frequency to 109 dB, but 102/108 ears had no wave V.

+ ASSR test: perform detail audiometry of 108 ears at 4
frequencies: 500, 1000, 2000, 4000 Hz. Mean hearing threshold was
109.65dB

+ Localizing lesion by OAE showed 146 ears were refer (ears
with profound hearing loss were injured in cochlear)

1.2. Diagnostic imaging
*CT

- CT scan for temporal bone of 146 ears showed 142 ears
(92.27%) had normal cochlear structure. 1 ear (0.68%) did not have
cochlear structure, hence, could not perform cochlear implant.

- CT had detected 3 out of 146 ears having ear malformation,
in which, 2 out of 146 ears (1.37%) had cochlear malformation with
common cavity, 1 case was Mondini malformation (0.68%). Hence,
we chose the appropriate electrode for those cases.

- Study also indicated 1 ear with narrow inner ear duct. This
was signal of Nerve VIII abnormality.

- CT also detected 1 ear (0.68%) with jugular bull beside
tympanic cavity, this helped surgeon to avoid complication of jugular
bull during surgery.

* MRI

- Must perform MRI to identify the existence of normal Nerve

VIIL. In this study, there was 1 ear not having Nerve VIII and 1 ear
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with Nerve VIII atrophy. Hence, these cochlears could not be
perform implant.
2. Assess pure tone audiometry after cochlear implant

Cochlear implant was carried out in 73 patients with 86 ears.
The result of pure tone audiometry was assessed after 12 months
postoperatively.

- Mean hearing threshold was 27.2 dB with the best result of
15dB and the worst result of 41.25dB. 79.07% (68/86 ears) achieved
<30 dB, this is nearly normal threshold

- Hearing threshold at 4 frequencies: 500 Hz: 28 dB; 1000 Hz:
29dB; 2000 Hz: 27 dB; 4000 Hz: 25 dB. Therefore, in deaf children,
their ears were able to hear normally after cochlear implant. Cochlear
implant made disabled become normal people.

- Hearing test after cochlear implant showed 2 sides implant
was not better than 1 side implant. Maybe 2 sides implant was more
meaningful in sound orientation.

- Cochlear implant at malformed cochlear patients also
achieved good audiometry test (31.87%)

- There was no Vietnamese words version for children,
basically, it could assess the hearing and speech ability in most
children (72/73 children). They could hear and understand words and
able to speak in 1 year after surgery.

RECOMMENDATION
1. Hearing loss in children is necessary to detect early to not
avoid language development stage.

2. Vietnamese words and sentences audiometry is necessary to be
established in order to assess exactly the hearing and
understanding ability after cochlear implant

3. No need to assess stapedial muscle reflex for cochlear implant
subjects.
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