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Abstract Objective: We aimed to provide a basis for the clinical study of acoustic neuroma through investiga-
ting the ability of temporal gap detection in acoustic neuroma patients and comparing the abilities with those in
people with normal and impaired hearing. Method: Twenty-two patients with confirmed acoustic neuroma, 30
normal hearing patients and 16 patients with sensorineural hearing loss were enrolled in this study, and the inter-
val threshold for awareness of each group was tested. Result: The mean temporal gap detection test (TGDT)
threshold of the normal hearing group was (3.56+0. 82) ms; the sensorineural hearing loss group’s was (3. 91+
1.46) ms; TGDT threshold of healthy side of acoustic neuroma patients was (4, 0141, 86) ms; TGDT threshold
of the impaired side of acoustic neuroma patients was (9. 484 9. 46) ms. After statistical analysis, we found that
excepting for the test of phonetically balanced maximum (PBmax) and TGDT, other results in the sensorineural
hearing loss group and normal hearing group is of no statistical difference. The difference between the affected side
of the acoustic neuroma group and the other groups was statistically significant (P <C0. 05). There was no linear
correlation between the value of TGDT threshold and PBmax (P> 0.05). TGDT value of normal people has no
significant difference among people of different genders and ears of different individuals. Conclusion: The TGDT of
the healthy ear of the patients with acoustic neuroma is not affected, and there is no significant change compared
with normal people. The TGDT test has a good consistency with the PBmax results. The time interval response a-
bility of the affected ear of the acoustic neuroma is significantly weaker than that of the normal person. The com-
bined test of PBmax and TGDT will contribute to the diagnosis of retrocochlear disease.

Key words acoustic neuroma; sensorineural hearing loss; auditory temporal gap detection thresholds test

AAFH . BFEAARAMAFEALELETE (No:81530032,81830028) ; B £ F kA5 #F %3+ %] . B (No:2014CB943001)
"MK EEERT SRRk BN R T N B EF SRR R RV E S P (LK ,100853)
e r BEAKRFEIERF B BB A PO

BAEEH . EAKFH ,E-mail: wqer@263. net



« 1054 - s I - 45 A e Sk 351 b ) 2%

% 33 &

T #4122 988 3 R B BE Bl 22 B B9 Cacoustic neu-
roma/vestibular schwannomas, AN, VS) & & % T
5\ i 28 R 1 ek e R T JEE b 2 A R
M5 /N i ff IX. (cerebelopontine angle, CPA) % &
LR R M M, 2 ok M R e, AR R R R
S 1/10 000 2245, K2 i /i ]9 s /9 10% , CPA
JHIRE ) 80 %6 . VS KER 43 & AL AE N T IE N Y T
JE A 8 0 3 i PR 20 27 3 iR 1 R 3 T S BT ) it
A R R B G R SR . T B s g RD B JER R [
{H I3 (temporal gap detection test, TGDT) & —
A B 2 I L G D PR 3 T L 40 2
WO R A TR) B T 0 T ) B S R T, SR nE 1 [
R 3Z 3 3 B 6% 43 PR 0 e /N R BT G . R Y B )
AYPERE TR T B A ) S A I R U R R R 3R
HH 22 30 0 S B 15 S W 4 B B D0l 25 L ) 22 W)
F W (] 73 BERE S8 GF . VS B iR R 452 R
Al BT TR U R R R A ek ) e U R
77107 R A7 7 (0] 8, 11 7 [ PN 56 F 0T 62 R G0 B[R] A
SBALBRAE ) TR D AR SO B 58 VS BOE T
‘b i R] B) B MRS, RE S R T AR AR OF S IE W WT 4
(normal hearing, NH) & Fl 8 & #t 4 V0t S 4 2
(sensorineural hearing loss, SHL) B & # 17X} 1k
I3
1 BME5HE
1.1 IR

SEHR Ay AN VS R VS B ONH A
ASHL 4, ALWH IS 5EEEMXEXT
SR A B 5T L R 4 SR 1 TR R A A L
R RS
1.1.1 VS4l Jrf Ak BE &k m MR
W2 B VS B 22 BIl(VS B H 5 VS @ H-4
AR 22 o = 5 8 i, 2 14 ] s 4F % 27 ~ 59
2 (44,389, DO Z B 3.6 4F, BANE
0.5~4.0 kHz “F-¥Wr 31 2k 24 (61. 884+9. 33) dB
HLH A% 43 dB HL) , {g@ il 5k (20. 28 +9. 33)
dB HL,

1.1.2 SHL 41 BEHCXUM SHL B & 16 i (32
HoLH AP 11 fl, & 5 Fl 4 15~58 2, %1
(41.7£15. 2 % . A Ak By 58 5 % & 25 Wy 5]
7 (46. 73415.73) dB HL; HEBR 3k /51 o o7 P 95 45
S PEE TR A TERR LA b B H At b 22 R A
P HL

1.1.3 NH4 #H NH 2 #& 30 #] (60 H),
P A A2 ACEAE MR AT 0. 5~4. 0 kHz Ur 5
Bl M (8. 69+3.87) dB HL., ¥ JC H- R} 9 ik BE1E b,
Ho 515 1 (30 B, 24 15 1 (30 H) s 4R 18~54
2L 27.149. D E

1.2 Ko7k

L2.1 WrZh el i 2 7 Ar o B P =8 i itk

7. O4li& W W . >k Madsen conera 4fi % Wt Jj
R E EFR GB/T 16296—1996 T i 47 I it
Q7 SHIMAER . K GSI TympStar %1 i B 43 B
AT E EIIA . O K F IR B (phonetically
balanced maximum, PBmax) Jif i Madsen conera
i %W 13t ER-3A Hi AN H ML, 518 W 0T A R
TR 1 AR R A A B G A0 T e i) 1) (7 O A
BT USRI ) Y A S 6 EOCR B
AR (25 A HEFATED ST . PBmax Z i #H
P& 2 2k [ N Il O E0E , BE s T U
PAETT AR GB/T 17696—1999 il PBmax.
1.2.2 PSRRI R A L9 45 (1999)
AF 2 1) B 358 8] B % SR 68 7 2 L7 Al 2 A ot i B
7 AT PR R L a4l A SRHAALA T 2R E
FPaE R MRS A . 78 TGDT &)y, & —
o B3 UK MR 7 B, Horp 2 AN R i S0 1
B AR A BRI R ) R R B, 2 W
E — 2H R 4 IS RS BE A T I R T R
PRI, AR A7 1 ) BE PR E R S A L I R S
A T A I T R R S B PN A TG R () B
BF R CA T 1] B B R 328 3457 /) fe 20 00 45 32 103
70. 7Y IE IR BRI T (1 A T Sk i 388k 1 68 1 DU
A . W X GG FR R AT — BT R 2R
HEZRXAE T 2W A ZI a2k, 5% A
TGDT 7% 10~15 min,
1.3 Gtk

ARSI BOHE W SPSS 21. 0 #EAT 40 #7  Bd
A I VAR = S NI . s e A2 I VA = S N [
Kruskal-Wallis # 56 ; 2035 48 ¢ #4: 2& F Pearson #H
o 2B, 4 (8] B P L % % FH Bonferroni ¥ 43
Mr. LA P<<0.05 AERAGITFE X,
2 #£R
2.1 NH AFEMR . EH3# TGDT B{H

Bl 1 &R NH A, B9 TGDT K (3.71 &
0.78) ms, &P TGDT K (3.404+0.84) ms, NH
Ao ARER B TGDT W EZ R LEH ¥ 2 X
(P=0.142>>0.05,F=0.130); 8 2 W7~ NH 41 /£
H TGDT {4 K (3.63+0.80) ms, 5 H TGDT
H9(3.49+0.84) ms, H NH & 4AH MM TGDT
B2 % LG it %2 X (P =0.501>>0.05,F=
0.073),
2.2 A4S PBmax #6 J TGDT M {H 5 PB-
max BYAH &P M

KA E T 200 % SHL 4. VS B4 .
VS #0020 1 NH 20 8 PBmax #4782, R
FHAEZ B £ D REAR Kruskal-Wallis #5, 455 @
R4 4 PBmax 4 0] 2 7 ST & X (P <<0. 05,
3D, AT AL P LA, BRAh VS @il 41 5 SHL
HER TG RS HPIW L 2 R A



%11 2228 A Wb R R R OR T IR B R 5 ] R SR BE D B4 A

+ 1055 -

it E ., K Pearson A 3¢ 1 40 % 4% 40 )
fist 1) 1) B 3 B (8 5 e PBmax #4720, 45 3R 8
% TGDT {4 5 PBmax NETELPEME, WL 1,
2.3 NH 41.SHL %41.VS fgfij 41 K 4 i) TG-
DT B {H

NH %4 TGDT BH{H K (56+0. 82) ms,SHL 4
TGDT B8 H (3.91+1.46) ms, VS {@ 20 TG-
DT [#{H ~ (4. 01+1. 86) ms, VS B4 TGDT [#
B R(9.4849.46) ms, KA E 2085t 4
1 ERF 358 ] B 25 b B A A7 AL 0 A A0 BT L 5 R o
NH 41 .SHL 41 J V'S it fi] 28 () s 358 [i] B %% o 1) 441
2% F G L (P>>0.05), 1M VS B4 5
AN 3R ERAH G F R L (P<<0.05), H
HTGDT [ BA 4 &5 (& 1),

P>0.05 P>0.05

5 T
gt L T g L T
g 3

52 52

S O

s xr () ° %8 £ (9

B1 NHAREEIEEREMES; B2 NH
48 X 8] i3 (8] B /2% &0 B A1 bL 3R

%1 TGDT B{ES PBmax BIHH X 1%
24 5] B4 Pearson fHE R %L p
NH 4 60 —0.078
SHL 4 16 —0.272
V'S {2 il 41 22 0. 066
VS B 4d 22 —0.347

>0.05

VSEMA| }— P<0.05

VSiMmIZA

} P>0.05
SHLA i

NHZ }

0 50 100
PBmax/%

B 3 K48 PBmax &R

veEMaA| — P<0.05
vsigmiAal
SHLA|
NHA [ H
0 5 10 15 20
TGDTEHIE/ms

B 4 &8 RS E R A AR 1 R

3 it

Wy b s 3k [ 88 J% 0 6 7 3K T DT A T i &R
S [E] 43 B RE 0 BIAE L & H i FH B BN A 8K
) — o LA B 0 T o, O B B R
WY, IE 5 T ) B2 28 09 042 01 R YOI kAR AE
2~3 ms PP IR AT BE JE B A R TR] )RR ARG Dk S
AN [R) A0 84 ek st sk 1) B JER N BE A — S S W A0
FH &0 3R Ry i 3 i, Dt 25 2R 32 3] 22 4 3 v] Wy
JEE B S MR SRS T AT T g R A 19 327 1k B 3k [ ol 4%
B 1 B TR o A S SR B A2 U, TR SRy
N7 323K 5 T T BE S ] N 2 s 9 AR ) B
WARE . AHIEIE R IZ A A R Sk R
H J6 75 [ b [ 5 U & A6 RIS ) 67 & . Werner
A5 (1992) W9 T B, G ak 25 3] 1 52 12k 3 1) B 5 1)
5% Y520 i 1 52 350 B A 2 30 L 4R R R 3 ] B
WA Z Z I E AR W, A& 4N R
FWEPI/NTF 60 %, Harris 55 ZE 57 o 3R B 2 4F
N2 DA PR 28 M BE i A A I3 R %o 4 e A )
TR ELW,

AR 1L 2 BT OE RN ZE A R A R A 2
TGI8 R E 25, A SOk,
FE&F 15 B 50 5 45 T B0 L IE H NI sk e R 2%
BAE 3 ms £AAY  HL LB EES, H AL HEIR
T AR, SARLE L LTS, Wa%EIN
Sk AE B [B] 3 BER A B A2 L TR OR AE BT
FH B[] 7 T, A2 2 3RO AT L #5452 Brown 4§
QI XA E SR Z M I %A AXT K. hmE 1
AT SHL 4 B 35 1Y 8850 18 5 W7 oy 1E 3 Wr 1 3 A
b 22 5 JC G5 1 2% 2 X, 5 H At SOk 4 38 A — B
VS B TGDT BEH NH 41/ SHL 41 & % B
W, HA R 22 bR K T VS B Y
TGDT {5 NH 41225 LG22 L 4R VS
S RN A B RN BE TR AR IE R . A& SHL 4
£ 114 B sk ) B JERH BB T B B 5 WL SHIL 41 AR
FHH TGDT [ 5 v Wt B 52 M 48 KL 78 [/ — 5 &
X T ,SHL 21 3% i TGDT 8 {4 W W% 1F % A4
K AHALE R — B 2 T L SHL 4H 8% 1) TGDT H{H
HIE®W AT AR, SHL J2& 5 4 F 40 i 55 722
SR UT 3 PR A 2 A R W o AR X T
2 G0 1 It Sk A 2 Ak B BE T oK UL 3 R

H Rl 78 [ LB AT 4% VS 5B E i (E
JAb BRAE 7 A FRGE X VS B A2 10T R G i g
] 43 B B8 1 HL Z LD BT 4 28 B A 340 1T RE 2
M) £ 3 Ak A 4% 1 B s A A A R, 0 O AU
R & VS BRCE Y I [R] TE] B e B BE ) B F 5
Zeng % (1999) 5L 45 R B n, VS & TGDT
15 {0 S M e PR R R W T L U T R
G5 1) s SR BT RE Ty SZ 45, O T T R 8 AR A I ek
2B EE ) 52 0 I R R BE B, A AR



+ 1056 -

i PR - £ W e S 341 B 2%

% 33 &

LT ot 25 20 T) 25 S BOUT 4 28 AN 8 X S 9 D
SRR 2R R TR T e 2 R 3 R (S R i s
SR ALBRAE S B E ST . VS R 5T 2 R
A B WA 5 R A A — AL, BT g VS BE
AR R R e I FRERTRE F B 5 LR 2 AN
R DOVS 5 R A8 , g i 8 A 56 fl 48
S A B W 58 b AR 7 15 S S R A 2 R
F1 AT RE S IR KN A B AR R R TR A OG5 ©
V'S i 7 52 F1] i 988 3 B4 5 i o BT LA JHE e 3k 1 B
BAHRE N SIEW AR E XS,

& 3 AL, VS A4 SHL 4. VS fi il 25
A NH 411 PBmax 410 2 54 Gt 24 & L H%&
1 TGDT 1A 5 PBmax ASf£7E W] 5 19 28 % A
X(F D, WK L,SHL 418 %1 PBmax FE5
LT R R R R BE AR OC s T VS BE B F IR R B R
50 ph 20 B AL, HF E RSPRS00 iR AR
BLIE L VS HE AR 5 A2 F8 A7 L T 7 4 6 AN Tl A4
Rz 2 SR, Mishra 25 7 18 2000 5 22 5
AT 2 A5 0 A ) E A 2 B SR R Ak B B
TR, Wb R g B A AR HORS 400 I A4 BERE L 2
W 55 2R G0 B S 55 5 B 22 55 A0 R BE il 3 33
B[R]y W R e A AR B S H B IR R 2 WA
KL A AR G 1 2 T R PR T I AR T e 22 0
DL R AEIR R 28 38 L& B R T R R 2
R 1T 25 5 5 98 32 ol Bp.afy B J 3 o 22 EL PR R VA
ARSI 06 it AR B AR L R 38 8] I SR A B 7 A SR e ]
P 1 — 43, TGDT Bk A PBmax I3 7T L 25
A VEAL B 2 W B S D RR I R I K 2
AN ER S K .

ZE B . VS B B £l O B sk 38R RE ) R
3 Wb Je % i SH RN A R ) s R BE T I
SEHL HARZE SR K, VS B 5 T b2 #
2 B I 7 EL S 3o ) o JRR AT B 0 A A R R L 4R
715 U Ji 96 78 S8 W e 2R 48 AT R S R I a4 B A
N HFeE ) TR . ¥E SHL 4B H (U7 7E 5
W 1) R 401 497 5 R 3 8] B BN BE 2 AR K. TG-

DT J& Ak W 58 22 48 i 18] 45 5 A 3 450 Jg B 1) —

B 5 3Ry 12 AT A6 R A i R v oim RAE ] Bk

G a B A BT RS RS G,

5% 3k

[1] HOUSE ] W,BASSIM M K,SCHWARTZ M, et al.
False-positive magnetic resonance imaging in the diag-
nosis of estibular schwannoma [ J ]. Otol Neurotol,
2008,29:1176—1178.

[2] SAMELLI A G,SCHOCHAT E. Study of the right
ear advantage on gap detection test[ J]. Rev Bras Oto-
rrinolaringol,2008,74:235—240.

[3] HARRIS K C,ECKERT M A, AHLSTROM ] B,et
al. Age-related differences in gap detection: effects of
task difficulty and cognitive ability []J]. Hear Res,
2010,21—29.

(4] T, == 22 AR W0, 55, U P 285 A8 2 o g I s R o B
FIHESIEE S [T AR E R 2 4, 2015, 13(2) 1 239
—242.

(5] FEml,FEEwlR, &, 55, Wr i 205 15 & [ A 28 5 B Bl
[E] P R A 0 R oE LT 0. W 2% B B il e 24
2015,23(4) :335—337.

[6] PROFANT O,JILEK M,BURES Z,et al. Functional
age-related changes within the human auditory system
studied by audiometric examination[ J]. Front Aging
Neurosci,2019,11:26 —28.

[7] ZENG F G, LIU S. Speech percetion in individuals
with auditory neuropathy[J]. Speech Lang Hear Res,
2006,49:367—369.

[8] MISHRA S K,DEY R,DAVESSAR ] L. Temporal
resolution of the normal ear in listeners with unilater-
al hearing impairment[ J]. Assoc Res Otolaryngol,
2015,16:773—782.

(9] Bk&EFH. Lo, B0 % WA EL &I 5B R
(0. e PR B 2 WA W Sk 35040 8 2% 75 2018, 32 (1) 827
—830.

[10] &4 R R EE M2 y7 BEE [T e PR - S 0 0 >k 35
ASMBHAR R ,2014,28(4) . 219—221,

Ok A% 8 #1.2019-03-26)



