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= Abstract=
Viral study in sudden deafness
Kyong-Myong Chon, M.D., Eui-Kyung Goh, M.D., Hwan-Jung Roh, M.D.,
Ji-Won Lee, M.D., Seu-Gyu Kim, M.D., Young-Il Moon, M.D.,
Jin-Young Han, M.D.*
Department of Otolaryngology, College of Medicine, Pusan National University

Department of Clinical Pathology, College of Medicine, Dong-A University

Some studies for etiology of sudden deafness reveal ‘unknown origin’ but it is possible for
apparent or inapparent viral infections to cause sudden hearing loss. There are many

deaf . FIOCIY

presumed causes of sudden y, vascular, neoplasm, metabolic,
trauma, functional and membrane rupture. Documentations showing the cause-and-effect
relation to sudden sensorineural hearing loss clarified that first, flu-like symptom commonly
observed as preceedings and seasonal variation of incidence in sudden deafness second,
serologic data for several causative viruses third, histopathologic changes found in
experimental viral labyrinthitis.

We performed retrospective study about clinical data in 20 sudden deafness patients and

measured viral antibody titer based on enzyme-linked i bant assay and h inin
inhibition method about Measle, Mumps, Influenza A ‘B, Rubella, Herpes simplex, and

Varicella zoster viruses. We also compared the results of audiologic and serologic studies
between presumed virus infected patients and non-infected patients.

The results were as followings:

1) Among 20 subj 9(45%) subj were llogically proved viral infection : 2 (10
%) subjects presumed recent infection due to positive IgM antibody and 7(35%) subjects
presumed infection due to increase in IgG antibody titers.

2) There were no significant difference in hearing gain after termination of treatment
between viral infected group(23.6+15.9 dB) and non-viral infected group(18.0+22.2 dB).

3) viral infection is strongly suspected as a causative factor of sudden deafness.

KEY WORDS : Virus * Sudden deafness
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Table 1. The characteristics of subjects with sudden deafness
Case Sex Age  Prodromal  Duraionbetween Duration of  Unilat. Recruit(inital/final) Accomp. Sx Audiogram
No. condition onset & visit  hospital. st Jergertype SIS (inilia]lﬁm])i
1 M & none 43 days 16 days  unilat(R) /1 +H+ tinnitus peak/peak
2 M o sleep 2 days 13days  unilat(L) /1 +HHt none flat/peak
3 M %4 URLwalking 2 days 19 days  unilat(R) /1 +HH tinnitus saucer/saucer
LM % stress 10 days 18 days  unilat(R) I/1 +/+ tinnitus, vertigo saucer/saucer
5 F 4  bathstruggle 3 days 16 days  wnilat(L) 1/1 -l tinnitus saucer/ascend
6 F 4  URlfatigee 1 days 1 days  unilat (L) /1 +- tinnitus ascend/normal
T F M fatigue 11 days 12 days  unilat(L) W+N/I4Y 4/ tinnitus peak/peak
8 F 5% surprising 2 days 1days  unilat(l) unchs/I  +/+ tinnitus descend/descend
9 M 4  URlakohol Tdys  Mdays  unilat(L) 1 +/+  tinnitus, vertigo  abrupt drop/abrupt drap
0 M 5 sleep 10 days 13 days  unilat.(L) /1 HE tinnitus saucer/non<lassifed
11 F 52 sleepnephropathy 4 days 14 days  wnilat(L)  I/unclas * tinnitius, vertigo  scale out/scale out
M % fatigue 2days 1By unilat(R) 11 - tinnitus saucer/flat
B M B none 6 days 1 days  unilat(R) 11 +H vertigo abrupt drop/abrupt drop
4 M 5% URLslep Gdays  15days  unilat(R) /1 4/~ tinnitus,vertige  descend/normal
5 F ¥ strains ddys  Rdays  unilat(R) il /- tinnitus fat/ascend
16 M 77 fatigue anxious 7 days 16 days  unilat.(R) 1/1 +H+ none flat/flat
n F % sleep 2 days 12 days  unilat(R) ina| +H- tinnitus basin/normal
B F 46 stressDM 3dys  Bdys  unilat(R) unclashncs +/+ tinnitus, verigo  descend/descend
9 F o noise Tdys  1days  unilat(R) i +- tinnitus flat/normal
0 M 4  URLalohol 9dayys U days  unilat(L) 1/1 -I- tinnitus flat/normal

R: Right, L: Left
*: uncheckable
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(1) Mumps¥lo] & 2

7 Mumps¥tel g 2ol ztedo] Hcka A
EHAE Ig6HA Tt FAHL 1521(75%) A
ou, EEAGAH WEF JATA AAA Y
e A4 2F YANEF HAGA) B
A FAAA A [gGRALY KIF e
2ol e A} A2AAE 9gvse ¥
IgM& A 7be] FAPE 18(5%) A BJon
ole WA wEAAH Byo] Avfn
Bz} (Table 1, Fig 1).

(2) Influenzavlo] 2=

@ Influenza type A

F7HA ol¥(HN,, HN) o2 ZAtstgoh,
HN&d tsixe sAZge] Arka Rz
€ A€ 98(45%) AL, HoN,9o A& 78
(35%) Atk 2819 HAMY WAGFAL e
d AEE Bole ZFeE Fory R4 g
ek JRFA O E HNobg ol s A &4 o)
RAou 12U7ke) JAXNEF HAFA ¥H
1gGEA 7t Fog 45S Bo) FHoz °
1Ee Sddgy e g - ARB
A7 A& Aoz ArgEcH(Table 1, Fig 2).

@ Influenza type B

HAZGel Aok HAAE §HIg6eA 7}
FRe 14A(0%) VI 289 Y HAANA
YARGHA S /I 58 BAdE A
AH(Table 1, Fig 3).

(3) Varicella-Zoster BFo] &2

1921 (90% ) el A AARGH] JAHE ¥
YA FYE BARL o)F 239 YA
Al A W ARIgGH AL FA% FEe B
3sE 33(15%), AVIANE 4 IReY
HUA FEE B A€ 18(5%) ATH(Ta-
ble 1, Fig 4).
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Fig. 1. Mumps virus IgG titer
2nd titer
1:10241
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1:268 | .
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Fig. 2(a). Influenza type A(HIN1) virus
IgG titer
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Fig. 2(b). Influenza type A(N3N2) virus
IgG titer
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Fig. 3. Influenza type B virus IgG titer Fig. 6. Herpes virus IgG titer
zmnmnt 2nd titer *
60 60
301 - b 3.0+ o
| i | A
+ .
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Fig. 4. Varicella-Zoster virus IgG titer Fig. 7. Rubella virus IgG titer
2nd titer (4) Measle uto]gj
|ool AeA HAZGel QUHE YY g6
’ - Azt F& Bgon 231 WA HAA g6
| ALY f@ e B BeE 28(10%),
HUZGA [gMEAZEY FAE Vel Z$7t
sl 18 (5%) At @ekM Measlevto] 2 o] o §
: ' WYY WEE FR8F Ae FeE 39
L - (15%)2tH(Table 1, Fig 5).
G (5) Herpes ol
Aeol A Herpes ulol&i& HARPHL 9|

50 100  1tsttiter

Fig. 6. Measle virus IgG titer

Ashe WA 1g6RA7Le G AReH, 2
3o Aol A Rl [gGRA LY Feg B
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Table 2. Results of IgG” and IgM viral antibody test

Virus  Mumps  InfluenatypeA Influenza VaricellaZoster ~ Measle Herpes Rubella Etiologic
Case No. IgG IgM HINIHN2 typeB IgG IgM IgG IgM IgG IgM  IgG IgM virus
1 - -+ + -+ -+ =+ - none
2 L CO R + + - + - +H*) - +(*) = MumpsHerpesRubella
3 -+ 4 + R T S none
4 + - + - - + - + - + - - - none
5 - - - - + - - + - +(*) - + - Herpes
6 -+ - + -+ - -+ - Herpes
7 -+ o+ + + -+ -+ = - - none
8 + - - - - - + - + - - - none
9 t - - - - + - - + - + - none
10 - - - - - +(*) - + - +(4) - = = Varicella,Herpes
1 + - + - + =% - + - +(*) - - - ‘Varicel]a.Herpes
12 + - - - - + - + - + - + = Influenzatype AHIND)
13 - - + 4+ + + - + - + - - - none
14 t - - - - + - - + - - - none
15 - - - - + + - + - + - - - none
16 + - + - + (%) - +(*) - + - +(*) — Varicella Measle Rubella
17 + - -+ + + - + (+) o+ - - - Measle
18 + - - - + + - + - + - + - none
19 - -+ - + O T none
20 + - + 0+ + +(¥) - +(%) - +(1) - +(*) = VaricellaMeasle

Herpes Rubella

(*): Increased IgG antibody titer upon follow-up

ol A7} 62(30%) 2R HAR 79l uho]
2% AY wkch(Table 1, Fig 6).

(6) Rubella ¥hol& 2

AAZGHS B WA gCRATe P4
o 447k 108(50%)Rem ol F 2319 @Y
AAAN WY [gGRATLY] R FeE B
Q 73$-7k 38 (15%) L H(Table 1, Fig 7).

ol el Azl YA IgMBA7FS FAHL
Bl ZA$¥E Mumps¥tol @22k Measlestte]
g2} 242k 1A gen 28le ¥A 1gGR A7t
HAAbl A frof @ A5E B dE TelE BT
92 (45% ) A wholgl =zl EdA Y
o ABPAE FHTS AATH(Table 2).

209 AEAF FEde) WS b
A 58% 294 ztZ Herpes ¥ Varicella-

Zoster, Measle, Herpes, Rubella¥lol i &%
IgGEA 7t Feolg F5e Bk

3. vjo|2{AaZtdPa 2T Atole] F
YA o X2F HY =Yz vl

28 7 Aol A WA 1gGHATES frol ¥ FE
< w79} WA gMPATEe FEE B
201§ XY 2F oule] vlold 2R AT H 11
o) v TolN U FHELAE
o} o 2732te) YUNEF FHHEALE v
2y As, g BAVNEHHAEL 236
+15.9dB, Ml E T BF/NEH 3% 180
+222dBolR oM, ZATY BESEH Y%
& 243+224dB, VIZQTY BE T =AY NS
& 106+21.0dB2A Hpelg 2ol Hs)
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Table 3. Comparison of hearing improvement between presumed infected group and non-in-
fected group according to etiologic viruses

Case No Etiologic virus Initial Final A-C gain B-C gain

(AC/BC dB) (AC/BC dB) (dB) (dB)
1 none 98/57 80/54 18 3
2 Mumps,Herpes,Rubella 76/59 70/49 6 10
3 none 81/48 40/15 41 33
4 none 79/55 81/59 -2 -4
5 Herpes 31/14 23/8 8 6
6 herpes 61/56 21/9 40 47
7 none 91/60 89/60 2 0
8 none 102/65 80/39 22 26
9 none 43/24 33/21 10 3
10 Varicella,Herpes 85/60 56/33 29 30
11 Varicella,Herpes 120/61 120/61 0 0
12 Influenza 89/76 20/6 69 70
13 none 54/45 51/51 3 -6
14 none 51/28 14/4 36 24
15 none 32/20 44/27 —-12 -7
16 Varicella,Measle,Rubella 49/49 46/44 3 5
17 Measle 60/55 16/4 44 51
18 none 112/75 96/75 16 0
19 none 74/49 10/4 64 45
20 Varicella Measle,Herpes,Rubella 33/9 19/9 14 0

Hearing Level-according to Pure Tone Average
AC: Air conduction, BC: Bone conduction

Table 4. Average hearing gain of infected
group and non-infected group

. Infected Non-infectd
Hearing group group

A-C 23.6+15.9 18.0+22.2

B-C 24.3+22.4 10.6+21.0

* A-C: Air conduction
* B-C: Bone conduction

BEAETE v Tl vstel w4 Jeldoy
TARHoZ RN FRTH(p>0.05, Ta-
ble 3, 4, Fig 8).
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Fig. 8. Comparison of hearing gain between virus infected group and non-virus infected

group in subjects of sudden deafness
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