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Significance of Electroneurography and
Acoustic Reflex Tests in Determining

the Prognosis of Bell’s Palsy

AABBSS  TTRRAACCTT    OObbjjeeccttiivvee:: The aim of this study was to compare the efficacy of electroneurography and
acoustic reflex tests for determining the prognosis of Bell’s paralysis at the beginning of disease. MMaa--
tteerriiaall  aanndd  MMeetthhooddss::  Fifty-two patients who referred to our clinic with Bell’s paralysis were evaluated
prospectively with topographic and electrodiagnostic tests. Patients who had facial paralysis last for
more than five days, recurrent, bilateral paralysis and paralysis caused by trauma, otitis media or neo-
plasia were excluded from the study. Audiogram, tympanogram and acoustic reflex tests were per-
formed. Patients with hearing loss and tympanograms other than type A were also excluded. Initially
negative acoustic reflex tests were repeated on day 30 and 60. Electroneurography was performed re-
peatedly and patients were grouped according to the degeneration rate as degeneration less than 50%,
50-90% and more than 90%. The course of the disease was monitored by House-Brackmann grading
system. RReessuullttss::  Thirty six patients were House-Brackmann Grade 5, and 16 were Grade 6. Paralysis
recovered completely in 42 patients and partially in 10 patients in sixth month. In electroneurogra-
phy, 65.9% of 44 patients who had degeneration less than 90% recovered completely in the second
month (p =0.004) while 12.5% of eight patients who had degeneration more than 90% had partial re-
covery (p= 0.007). All patients who had positive acoustic reflex test initially, recovered completely in
second month (p= 0.003); and in 80% of patients who had negative reflex test, no recovery was seen
in 6th month (p= 0.008). CCoonncclluussiioonn::  Electroneurography and acoustic reflex tests were important
prognostic tests for determining prognosis of Bell’s palsy and they were significantly correlated with
prognosis. When electroneurography cannot be performed acoustic reflex test can be performed with
accuracy in determination of early prognosis of Bell’s palsy. 

KKeeyy  WWoorrddss::  Bell palsy; reflex, acoustic; prognosis; electrophysiology 

ÖÖZZEETT  AAmmaaçç::  Bu çalışmanın amacı, Bell paralizisinin prognozunun hastalığın erken döneminde belir-
lenmesinde elektronörografi ile akustik refleks testlerinin etkinliğini karşılaştırmaktır. GGeerreeçç  vvee  YYöönn--
tteemmlleerr:: Bell paralizisi ile kliniğimize başvuran 52 hasta prospektif olarak topografik ve elektronörografik
testler ile değerlendirildi. Beş günden daha fazla süren yüz felci olan hastalar bilateral, nüksetmiş olgu-
lar, travma, otitis media veya tümörler nedeniyle yüz felci geçiren olgular çalışmaya alınmadı. Odyog-
ram, timpanogram ve akustik refleks testleri yapıldı. İşitme kaybı ve A tipi dışında timpanogramı olan
hastalar çalışmadan çıkarıldı. Başlangıçtaki negatif akustik refleks testleri 30. ve 60. günde tekrar edildi.
Elektronörografik testler tekrarlanarak uygulandı ve hastalar dejenerasyon oranlarına göre %50’den az,
%50-90 arasında ve %90’dan fazla olanlar şeklinde gruplandı. Hastalığın gidişi House-Brackmann de-
recelendirme sistemi ile izlendi. BBuullgguullaarr::  House-Brackmann derecesi 36 hastada grade 5, on altısında
ise grade 6 olarak bulundu. Kırk iki hasta tamamen iyileşirken, 10 hasta altıncı ayda parsiyel olarak iyi-
leşti. Elektronörografik dejenerasyonu  %90'dan daha az olan 44 hastanın %65.9’u ikinci ayda tamamen
iyileşirken (p= 0.004), %90'dan fazla dejenerasyon bulunan 8 hastanın %12.5’i parsiyel olarak iyileşti (p=
0.007). Pozitif akustik refleksi olan hastaların tümü ikinci ayda iyileşirken (p= 0.003), refleks testi ne-
gatif olan %80 olguda altıncı ayda iyileşme görülmedi (p= 0.008). SSoonnuuçç::  Elektronörografi ve akustik ref-
leks testleri, Bell paralizisinin prognozunun erken dönem tayininde önemli testler olup, etkinlik
açısından istatiksel olarak da birbirleriyle korelasyon gösterirler. Elektronörografinin mevcut olmadığı
durumlarda akustik refleks testi prognoz tayininde güvenilir bir şekilde kullanılabilir.  

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Bell felç; refleks, akustik; prognoz; elektrofizyoloji  
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ell’s palsy is an alar ming con di ti on for pa ti -
ents as the re is a gre at pro ba bi lity of de ve -
lo ping a per ma nent fa ci al de for mity causing

sig ni fi cant func ti o nal, aest he ti cal and psycho lo gi -
cal dis com fort.1 Pa ti ents ge ne rally won der whet -
her the ir fa ci al func ti ons will comp le tely re co ver
or not af ter tre at ment. They are al so wor ri ed abo -
ut the ti me ne e ded to re ga in the ir fa ci al func ti ons.1

In fa ci al pa raly sis, the cli ni ci an has to de al with
psycho lo gi cal ex pec ta ti ons of pa ti ents by exp la i -
ning the pro ba bi li ti es of prog no sis in ad di ti on to
ar ran ging the me di cal the rapy. Des pi te con si de -
rab le ad van ces in tech no logy, the mec ha nism by
which fa ci al palsy de ve lops is unc le ar, and the re is
still con tro versy abo ut the sig ni fi can ce of tests for
eva lu a ti on of fa ci al pa raly sis. In ne u roph ysi o lo gi -
cal eva lu a ti on of acu te fa ci al pa raly sis, elec tro ne u -
rog raphy (ENoG) and aco us tic ref lex test are used
frequenilty in an at tempt to de tect ne u ral de ge ne -
ra ti on and to pre dict the re co very of fa ci al func ti -
on.2-5

Du ring early 1970s, Ess len and Fisch we re first
to emp loy ENoG in fa ci al pa raly sis and af ter that ti -
me se ve ral elec troph ysi o lo gi cal tests ha ve be en used
for de ter mi ning the prog no sis of the di se a se.1,4,6

Elec tro ne u rog raphy is an ob jec ti ve elec troph ysi o -
lo gi cal test and con sists of the re gis tra ti on and me -
a su re ment of the com po und musc le ac ti on po ten ti al
(CAP) ge ne ra ted by the synchro no us fi ring of many
mo tor units.7,8 The res pon se on the pa raly zed si de
is com pa red with the he althy si de and a per cen ta ge
is de ri ved which is pre su med to be pro por ti o nal to
the num ber of de ge ne ra ted fi bers.9 Elec tro ne u rog -
raphy has an ad van ta ge to de ter mi ne the axons that
do not un der go Wal le ri an de ge ne ra ti on. Mo re o ver,
it was shown that the va lu e of ENoG dec re a sed
from the 3rd-7th day af ter the on set of palsy till the
day Wal le ri an de ge ne ra ti on comp le ted.10

The in ner va ti on of the sta pes musc le is pro vi -
ded by ner v us sta pe di us ori gi na ting from the fa ci -
al ner ve. Fa ci al pa raly sis af fects approximately
67% of mo tor ne u rons of the sta pes musc le.11,12

The aco us tic ref lex test is an ob jec ti ve test be ing
used in Bell’s palsy for to pog nos tic and prog nos tic
pur po ses.7,13 Ho we ver, the re are few stu di es de a -
ling with the aco us tic ref lex test and its im por tan -

ce for de ter mi ning early prog no sis of fa ci al pa ral-
y sis.14,15 It was re por ted that the ne ga ti ve of aco us -
tic ref lex test es pe ci ally wit hin the first 3 we eks of
facial palsy sho wed po or prog no sis.15 In li te ra tu re,
alt ho ugh 500- and 1000- Hz con tra la te ral sti mu -
lus was used and cla i med to ac hi e ve sig ni fi cant re-
sults in prog nos ti ca ti on of fa ci al pa raly sis, the re is
still a con tro versy re gar ding which fre qu en ci es to
be used for eva lu a ting fa ci al palsy.7,11 In this study
we ai med to com pa re the ef fi cacy of ENoG and
aco us tic ref lex test for de ter mi ning the prog no sis
of Bell’s palsy and at ta in the ir fe a si bi li ti es using
Ho u se-Brack mann (HB) gra ding system as a fol-
low-up cri te ri on.

MA TE RI AL AND MET HODS
PA TI ENTS

In this study, we pros pec ti vely mo ni to red a to tal of
52 pa ti ents [29 fe ma les (55.7%) and 23 ma les
(44.3%)] who met the study inclusion cri te ria out
of 118 pa ti ents with Bell’s palsy who re fer red to our
cli nic bet we en Sep tem ber 2005 and 2007. The
study was approved by the Ins ti tu ti o nal Hu man
Sub ject and Et hi cal Com mit te e (Re gis tra ti on no:
0272/2035). In for med con sents we re ob ta i ned from
pa ti ents and they we re eva lu a ted with re pe a ted to -
pog rap hic and elec tro di ag nos tic tests for at le ast 6
months. The ages of pa ti ents ran ged from 5 to 83
(me an: 45.5 ye ars).

The di ag no sis of Bell’s palsy was ma de af ter
per for ming syste mic and otor hi no lary ngo lo gic ex-
a mi na ti ons, la bo ra tory and ra di o lo gic tests and pu -
re to ne au di og rams. The pa ti ents who re fer red to
our cli nic wit hin five days af ter on set of fa ci al pa -
raly sis with HB Gra de 5 and 6 pa raly sis, who had
no his tory of re cur rent or bi la te ral pa raly sis, who
did not ha ve the e ti o lo gi es li ke tra u ma, oti tis me di -
a, cen tral ne u ro lo gic di se a ses and ne op lasms, and
who ca me to vi sits pro perly for at le ast six months
we re inc lu ded in the study. 

The pa ti ents re ce i ved a ro u ti ne au di o lo gic eva -
lu a ti on on the day they ap pe a led. Pu re to ne au di -
og ram, tympa nog ram and aco us tic ref lex tests we re
per for med re pe a tedly. ENoG was per for med on the
days 5, 10 and 15. The pa ti ents who had he a ring
loss and tho se had tympa nog rams ot her than type

Turkiye Klinikleri J Med Sci 2010;30(5)1604

Emir ve ark. Kulak-Burun-Boğaz Hastalıkları



A we re al so exc lu ded from the study. The re gu lar
fol low-ups we re or ga ni zed as we ekly du ring the
first two months and as monthly the re af ter. 

CLI NI CAL EVA LU A TI ON OF FA CI AL NER VE

The pa ti ents we re eva lu a ted cli ni cally ac cor ding to
the HB fa ci al pa raly sis gra ding system16 on the first
day they ca me to our cli nic, and the gra de of pa ral-
y sis was re cor ded in or der to as sess re la ti ve cli ni cal
im pro ve ment noted in the con trol visits. The eva l-
u a ti on of pa ti ents ac cor ding to HB gra ding system
was per for med in 2nd month, and if the fa ci al pa ral-
y sis did not re co ver in first 2 months, then the last
eva lu a ti on was per for med in 6th month. Ha ving HB
Gra de 1 at con trol visit was con si de red as a comp -
le te re co very whe re as ha ving HB Gra de 2 or gre a -
ter was con si de red as a par ti al re co very.

ELEC TRO NE U ROG RAPHY

Elec tro ne u rog raphy plays an im por tant ro le in the
early de ter mi na ti on of the se ve rity and the prog-
no sis of Bell’s palsy. This test shows va ri a bi lity
with a dec re a sing ten dency on each day wit hin the
first two we eks af ter on set of palsy. An Amp la id
MK 12 ap pa ra tus was used to per form and analy ze
ENoG. The pa ti ents’ skin was pre pa red with an al-
co hol swab and skin pre pa ring pas te (Om ni Prep).
Elec tro ne u rog raphy was first per for med on the
he althy si de and then on the pa raly zed si de. The
fa ci al ner ve was sti mu la ted elec tri cally with bi po -
lar sur fa ce elec tro des pla ced on the stylo mas to id
fo ra men re gi on whe re the ma in trunk can be sti -
mu la ted. The ot her po le was in front of the tra gus
of the ear. Anot her bi po lar sur fa ce elec tro de was
used as a re cor ding elec tro de and placed to the na-
so la bi al fold. A sup ra ma xi mal sti mu la ti on of 0.1-
0.2 ms du ra ti on at a fre qu ency less than 1 sti mu lus
per se cond was app li ed. Elec tro ne u rog raphy test
was per for med on days 5, 10 and 15 as this pe ri od
has the hig hest risk for ner ve de ge ne ra ti on, and
the va lu es we re re cor ded.16 The ra te of de ge ne ra -
ted fib res of fa ci al ner ve was cal cu la ted using the
following for mu la:

((11  ––  ((CCAAPP  aammpp  llii  ttuu  ddee  ooff  ppaa  rraallyy  zzeedd  ssii  ddee  //  CCAAPP  aamm--
pp  llii  ttuu  ddee  ooff  hhee  aalltthhyy ssii  ddee))))  xx  110000  ==  %%  ddee  ggee  nnee  rraa  tteedd ffiibb  rreess,,
whe re CAP stands for com po und ac ti on po ten ti al.

The pa ti ents we re gro u ped in to three ca te -
go ri es ac cor ding to the de ge ne ra ti on ra te in
ENoG as; GGrroo  uupp  AA::  De ge ne ra ti on ra te less than
50%, GGrroo  uupp  BB::  De ge ne ra ti on ra te bet we en 50-
90% and GGrroo  uupp  CC:: De ge ne ra ti on ra te mo re than
90%.

ACO US TIC REF LEX TEST

The aco us tic ref lex was tes ted fre qu ently until it
ap pe a red by me ans of an AZ 26 im pe dan ce au di o -
me ter. It was first tested on the day the pa ti ent first
app li ed to our cli nic. Fol lo wing the con ven ti o nal
tympa no metry, aco us tic ref lex thres holds at 500,
1000 and 2000 Hz we re ob ta i ned by pre sen ting a
sti mu lus to con tra la te ral and ip si la te ral ears at 10
dB abo ve the ref lex thres hold, and the sti mu la ti on
va lu es at the se fre qu en ci es we re re cor ded as (+) or
(-). In our study we did not pre fer to use the va lu -
es of ref lex at 4000 Hz in or der to eli mi na te the ne -
ga ti ve va lu es du e to presb ya cu sis and re ver sed
ref lex by ip si la te ral sti mu la ti on at 250 Hz.17 Whi le
eva lu a ting the va lu es of aco us tic ref lex test, con tra -
la te ral sti mu lus re sult was used. The aco us tic ref lex
test was re pe a ted on the days 30 and 60 res pec ti -
vely, if the ini ti al aco us tic ref lex re sults we re ne g-
a ti ve and if the ne ga ti vity of ref lex test was
con ti nu ed. Pa ti ents with ab nor mal tympa no metry
or hearing impairment mo re than mild sen so ri ne -
u ral he a ring loss we re exc lu ded from the aco us tic
ref lex me a su re ment to ru le out the con fo un ding
fac tors. 

Ac cor ding to the aco us tic ref lex test, pa ti ents
we re gro u ped in to 4 ca te go ri es as; GGrroo  uupp  11:: Pa ti -
ents who had po si ti ve aco us tic ref lex test ini ti ally,
GGrroo  uupp  22:: Pa ti ents who had po si ti ve ref lex test on
day 30, GGrroo  uupp  33:: Pa ti ents who had po si ti ve ref lex
test on day 60 and GGrroo  uupp  44:: Pa ti ents who had still
ne ga ti ve ref lex test on day 60.

ME DI CAL TRE AT MENT

All pa ti ents we re sub jec ted to the sa me ini ti al the -
ra pe u tic re gi men. Me til pred ni so lo ne was ad mi nis -
te red for 15 days with the ini ti al do se of 3 mg/kg
and at te nu a ted every three days; Acy clo vir was ad-
mi nis te red orally 20 mg/kg, four ti mes a day in
chil dren un der 40 kg and 400 mg, five ti mes a day
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in adults for five days. Vi ta min B, pro ton pump in-
hi bi tors and to pi cal te ars we re al so ad mi nis te -
red.

STA TIS TICS

Da ta analy sis was per for med by SPSS Win dows
Ver si on 11.5 (Chi ca go, IL). For des crip ti ve sta tis -
tis, ca te go ri cal va ri ab les we re ex pres sed as pa ti ent
num ber and per cen ta ge (%). For ca te go ri cal com-
pa ri sons, Chi-squ a re or Fis her’s exact pro ba bi lity
tests we re used. To ex press the most ef fec ti ve risk
fac tor in yi el ding po or prog no sis, Mul tip le Va ri ant
Lo gis tic Reg res si on analy sis was used. Sta tis ti cal re-
sults with pro ba bi lity va lu es less than 0.05 we re
(p<0.05) con si de red as sig ni fi cant. 

RE SULTS
CLI NI CAL FIN DINGS

In our study, we eva lu a ted 52 pa ti ents with Bell’s
palsy pros pec ti vely. Twent y ni ne of them we re fe-
ma les (55.7%) and 23 we re ma les (44.3%). Of the pa-
ti ents, 32 (61.5%) had left si de and 20 (38.5%) had
right si de fa ci al pa raly sis. The ir ages ran ged from 5
to 83 ye ars (me an: 45.5 ye ars); eight of them we re
yo un ger than 20 ye ars, 13 we re bet we en 20 and 40,
12 we re bet we en 40 and 60, 19 we re ol der than 60
ye ars. 

When we eva lu a ted the pa ti ents cli ni cally at
the first day ac cor ding to the HB gra ding system,
36 (69.2%) had Gra de 5 and 16 (30.8%) had Gra de
6 facial paralysis. At the last vi sit on the 6th month,
42 pa ti ents (80.8%) re co ve red comp le tely whi le 10
pa ti ents (19.2%) re co ve red par ti ally. In Tab le 1, av-
e ra ge re co very ti me ac cor ding to the ini ti al cli ni cal
gra des of pa ti ents was sum ma ri zed. In pa ti ents who
had HB Gra de 5 fa ci al palsy, 24 of 36 pa ti ents
(66.7%) re co ve red comp le tely in the 2nd month, 32

of 36 pa ti ents (88.9%) in the 6th month and four pa-
ti ents (11.1%) had no re co very. In pa ti ents who
had HB Gra de 6 facial paralysis, six of 16 pa ti ents
(37.5%) re co ve red in the 2nd month, 10 of 16 pa ti -
ents (62.5%) re co ve red in the 6th month and 6 pa-
ti ents (37.5%) had no re co very at the last con trol. 

ELEC TRO NE U ROG RAPHY FIN DINGS

The re we re 24 (46.1%), 20 (38.5%) and eight
(15.4%) pa ti ents in Gro ups A, B and C, res pec ti -
vely. In Tab le 2, du ra ti on of re co very with respect
to the de ge ne ra ti on ra te in ENoG was sum ma ri zed.
In Gro up A, 79.2% (p=0.004), in Gro up B 50.0%
(p=0.375) and in Gro up C 12.5% (p=0.007) of the
pa ti ents had comp le te re co very in the 2nd month.
That is, 65.9% of the pa ti ents with less than 90%
de ge ne ra ti on, had comp le te re co very in the 2nd

month and 90.9% of the pa ti ents had comp le te re-
co very on the 6th month (p=0.01). Eighty seven
point five percent of pa ti ents who had mo re than
90% de ge ne ra ti on had no re co very on the 2nd

month and 25.0% had no re co very on the 6th month
(p=0.02). 

ACO US TIC REF LEX TEST FIN DINGS

The re we re 10 (19.2%), 22 (42.4%), 10 (19.2%)
and 10 (19.2%) pa ti ents in Gro ups 1, 2, 3 and 4,
res pec ti vely. Tab le 3 sum ma ri zes the re la ti ons hip
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2nd Month 6th Month

Initial Complete Partial Complete Partial

House-Brackmann recovery recovery recovery recovery

grades (n=30) (n=22) (n=12) (n=10)

Grade 5 (n=36) 24 (80.0%) 12 (54.5%) 8 (66.7%) 4 (40.0%)

Grade 6 (n=16) 6 (20.0%) 10 (45.5%) 4 (33.3%) 6 (60.0%)

TABLE 1: Complete recovery time according 
to the initial grade of facial palsy. 

2nd Month 6th Month

Degree of degeneration Complete recovery Partial recovery Complete recovery Partial recovery

in ENoG (n=30) (n=22) P (n=12) (n=10) P

<50% 19 (63.3%) 5 (22.7%) 0.004 4 (33.3%) 1 (10%) 0.323

50-90% 10 (33.3%) 10 (45.5%) 0.375 7 (58.3%) 3 (30%) 0.231

>90% 1 (3.3%) 7 (31.8%) 0.007 1 (8.3%) 6 (60%) 0.020

TABLE 2: Complete recovery time according to the degree of degeneration presented at ENoG. 



bet we en aco us tic ref lex test re sults and re co very
ra tes and ti mes. In Gro up 1, all 10 pa ti ents
(p=0.003), in Gro up 2, 19 of 22 pa ti ents (86.4%,
p<0.001), in Gro up 3, one of 10 pa ti ents (10.0%,
p<0.001) and in Gro up 4, no ne of the pa ti ents
(p<0.001) had comp le te re co very in the 2nd

month. In 6th month, at the last vi sit, all pa ti ents
in Gro up 2, eight pa ti ents (80.0%) in Gro up 3,
and two pa ti ents (20.0%) in Gro up 4 had comp -
le te re co very. 

When the gro ups in Tab les 2 and 3 we re com-
pa red, we de ri ved the re sults men ti o ned in Tab le
4. In Tab le 4, aco us tic ref lex test re sults we re cor-
re la ted with ENoG re sults. Thirty one of 32 pa ti -
ents (96.9%) in Gro up 1 and 2 who had po si ti ve
ref lex test ini ti ally or on the 30th day had less than
90% de ge ne ra ti on, while only one pa ti ent (3.1%)
from the se gro ups had mo re than 90% de ge ne ra ti -
on. Among 8 pa ti ents who had mo re than 90% de-
ge ne ra ti on, five (62.5%) in Gro up 4 had a ne ga ti ve
aco us tic ref lex.

When all the ot her con di ti ons we re left stab -
le, (all the pa ti ents we re ac cep ted to ha ve sa me fe -
a tu res), the ra te of po or prog no sis for gro ups that
had ne ga ti ve ref lex test on day 60 was 8.4 (2.5-28.6)
ti mes hig her than for gro ups that had po si ti ve ref -
lex test on days 1, 30 and 60 (p=0.001).

DIS CUS SI ON
In acu te pe rip he ral fa ci al pa raly sis, the sta tus of
fa ci al func ti ons and the ra te of fa ci al ner ve de ge -
ne ra ti on ha ve to be known ac cu ra tely in or der to
de ter mi ne the pro bab le prog no sis and plan the
tre at ment in a short pe ri od of ti me. Since 1970s,

nu me ro us stu di es have been per for med abo ut dif-
fe rent elec troph ysi o lo gic and to pog rap hic
tests.2,5,11

Elec tro ne u rog raphy is pro bably the most
com monly used ne u roph ysi o lo gi cal test in fa ci al
ner ve pa raly sis. The per cen ta ge of the res pon se on
the pa raly zed si de is pro por ti o nal to the num ber
of de ge ne ra ted ner ve fib res. The prognostic accu-
racy of ENoG for de ter mi ning the prog no sis of
Bell’s palsy was stu di ed ex ten si vely.1,4,6,18 For the
first ti me in li te ra tu re, Ess len and Fisch pro po sed
ENoG as a mo re ac cu ra te met hod for early de ter -
mi na ti on.1,11 Fisch sug ges ted that all pa ti ents with
idi o pat hic fa ci al palsy who had less than 90% de-
ge ne ra ti on in ENoG wo uld re ga in nor mal fa ci al
mo ve ments spon ta ne o usly two we eks af ter on set.11

In the study of Da ni e li des et al., ENoG was emp -
lo yed for prog nos tic eva lu a ti on at the 2nd and 4th

months and HB gra ding system was used as cri te -
ri on of re co very in 250 pa ti ents who had Bell’s
palsy.8 The pa ti ents who had de ge ne ra ti on less
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2nd Month 6th Month

Acoustic reflex Complete recovery Partial recovery Complete recovery Partial recovery

test results (n=30) (n=22) P (n=12) (n=10) P

Group 1 10 (33.3%) 0 (0%) 0.003 0 (0%) 0 (0%) ---

Group 2 19 (63.3%) 3 (13.6%) <0.001 3 (25%) 0 (0%) 0.221

Group 3 1 (3.3%) 9 (40.9%) <0.001 7 (58.3%) 2 (20%) 0.099

Group 4 0 (0%) 10 45.5%) <0.001 2 (16.7%) 8 (80%) 0.008

TABLE 3: Complete recovery time according to acoustic reflex test results.

(Group 1: Acoustic reflex was positive initially; Group 2: Acoustic reflex was positive on 30th day; Group 3: Acoustic reflex was positive on 60th day; Group 4: Acoustic reflex was still
negative on 60th day)

Acoustic reflex test results

Degree of degeneration Group 1 Group 2 Group 3 Group 4

in ENoG (n=10) (n=22) (n=10) (n=10)

<50% (n=24) 6 (60%) 13 (59.1%) 4 (40%) 1 (10%)

50-90% (n=20) 4 (40%) 8 (36.4%) 4 (40%) 4 (40%)

>90% (n=8) 0 (0%) 1 (4.5%) 2 (20%) 5 (50%)

TABLE 4: Comparison of ENoG and 
Acoustic Reflex test results.

(Group 1: Acoustic reflex was positive initially; Group 2: Acoustic reflex was positive on
30th day; Group 3: Acoustic reflex was positive on 60th day; Group 4: Acoustic reflex
was still negative on 60th day)



than 50% of nor mal va lu es ac hi e ved comp le te
func ti o nal re co very wit hin at le ast two months
(97%).8 When the de ge ne ra ti on was mo re than
50% of nor mal va lu es, prog no sis was wor se and
the ti me of comp le te re co very was pro lon ged to 4th

month. If the fa ci al ner ve de ge ne ra ti on was mo re
than 90% in ENoG, ne arly no re co very was no ted
af ter four months. This study disp la yed that ENoG
had 97.6% prognostic accuracy for in de ter mi ning
the early prog no sis in fa ci al pa raly sis.8 Ot her aut -
hors, as well, who had stu di es on ENoG in fa ci al
pa raly sis re por ted that if de ge ne ra ti on ra te in
ENoG was mo re than 90%, only 25% of the pa ti -
ents had comp le te re co very in two months.2,5,6,11

Eva lu a ti on of the ti me co ur se of fa ci al pa raly sis by
me ans of se ri al tes ting of ENoG may pro vi de mo -
re in for ma ti on to pre dict dif fe rent pat ho lo gic con-
di ti ons of the di se a se.2

In our study, early prog no sis of Bell’s palsy
was eva lu a ted ac cor ding to the de ge ne ra ti on ra tes
in ENoG. If the fa ci al ner ve de ge ne ra ti on ra te was
less than 50%, 79.1% of pa ti ents and if the de ge -
ne ra ti on ra te was mo re than 90%, 12.5% of pa ti -
ents had comp le te re co very in two months. Af ter
six months, 95.8% of pa ti ents who had less than
50% de ge ne ra ti on and 25% of pa ti ents who had
mo re than 90% de ge ne ra ti on re co ve red comp le -
tely. When compared to the li te ra tu re, our fin d-
ings sug gest that a de ge ne ra ti on ra te mo re than
90% in ENoG in di ca tes bad prog no sis in Bell’s
palsy.

Sin ce the fa ci al ner ve and fa ci al nuc le us are
im por tant por ti ons of the aco us tic ref lex arc, aco us -
tic ref lex has be en used as a di ag nos tic and to pog -
nos tic test for as sess ment of fa ci al ner ve
func ti on.15,19 In Bell’s palsy, the re is a va ri a bi lity in
the oc cur ren ce of the sta pe di al ref lex, which ref -
lects the dif fe rent be ha vi o u ral pat terns.3 In ca se of
fa ci al ner ve pa raly sis wit ho ut midd le ear pat ho logy
or a mo de ra te-to-se ve re he a ring loss, the pre sen ce
of aco us tic ref lex at nor mal he a ring thres holds li -
kely to in di ca te that the si te of le si on is dis tal to the
sta pe di al branch of the fa ci al ner ve.3 If aco us tic re-
f lex is ab sent, the pat ho logy is pro xi mal to the sta -
pe di al branch, but mo re li kely in vol ves ex ten si ve
pe rip he ral ner ve.3 Aco us tic ref lex test is an ob jec -

ti ve and rep ro du cib le to pog rap hic test in dif fe ren -
ti al di ag no sis and it is re la ti vely easy to per form it
with mi ni mal dis com fort to the pa ti ent. Cli ni cally
the ac ti vity of the sta pe di al ref lex is eva lu a ted using
im pe dan ce au di o metry.12 Re son and Sel lars fo und
that the re we re cor re la ti ons among the sta pe di al
ref lex, du ra ti on of palsy and ex tent of re co very and
pre sen ted that nor mal aco us tic ref lex in di ca ted a
go od prog no sis as so me of pre vi o us in ves ti ga ti -
ons.3,20 Stu di es by Na ka mu ra et al. and Cit ron and
Ado ur de mons tra ted that the aco us tic ref lex test
was an ob jec ti ve test for eva lu a ting early prog no sis
of fa ci al palsy.13,15 They fo und fa ci al ner ve de ge ne -
ra ti on ba sed on ner ve ex ci ta bi lity tests, in ca ses
whe re the ref lex did not re ap pe ar wit hin 21 days.
In the ca ses whe re the ref lex was pre sent ini ti ally
or re co ve red wit hin 21 days, the comp le te re co very
chan ce of the pa re sis was very high.10 Su zu ki et al.
used the re sults of con tra la te ral sti mu la ti on at 500,
1000, 2000 Hz in aco us tic ref lex test for eva lu a ti on
fa ci al palsy and ac cep ted a po si ti ve re sult in one of
the se fre qu en ci es as po si ti ve ref lex.17 Eks trand and
Glit ters tam at tri bu ted prog nos tic va lu e to the ref -
lex only if it was pre sent du ring the first 10 days.20

The re sults sho wed that aco us tic ref lex was ab sent
or ab nor mal in the presence of in 68.2% of pa ti ents
with Bell’s palsy and nor mal midd le ear func ti on.
In a re cent study, Ral li et al. re por ted that po si ti ve
aco us tic ref lex test in 30 days af ter the on set of pa -
raly sis was disp la ying go od prog no sis, whe re as po s-
i ti ve test re sults af ter 37 days disp la yed bad
prog no sis with a par ti al re co very af ter 12 months
in 153 pa ti ents with Bell’s palsy.10

The prog nos tic eva lu a ti on of aco us tic ref lex
test in Bell’s palsy was per for med by eli mi na ting
the va lu es of 250 and 4000 Hz fre qu en ci es in or der
to eli mi na te the di sad van ta ges of pre bi a cu sis and
fal se ne ga ti vity in the pre sent study. All pa ti ents
who had po si ti ve aco us tic ref lex test at the first vi -
sit and 86.4% of pa ti ents who had po si ti ve ref lex
test on day 30 had comp le te re co very in two
months. Ho we ver, in only 10% of the pa ti ents
who se aco us tic ref lex test became po si ti ve on day
60 and no ne of the pa ti ents who had still ne ga ti ve
test on day 60 re co ve red comp le tely in two
months. Thir ti eth day was a cri ti cal ti me for us to
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eva lu a te the prog no sis in this study. Po si ti ve ref lex
test be fo re that day sho wed 90.6% go od prog no sis
and all pa ti ents re co ve red comp le tely in six
months, and po si ti ve ref lex af ter that day sho wed
poor prog no sis and only 50% of the pa ti ents re co -
ve red in six months. The se fin dings are si mi lar to
li te ra tu re men ti o ned abo ve.

A com bi na ti on of the midd le ear ref lex and
elec tri cal tests may pro vi de so me ad van ta ges over
aco us tic ref lex test or ENoG alo ne, which inc lu de
me a su ring both dis tal and pro xi mal con di ti ons of
fa ci al ner ve func ti on, be ing ab le to eva lu a te the fa-
ci al ner ve palsy in the pa ti ents with a mo de ra te to
se ve re he a ring loss, and de ter mi ning whet her fa ci -
al palsy is comp li ca ted with tri ge mi nal ner ve di sor-
ders.3 In the pre sent study, the prognosis of Bell’s
palsy patients fist determined ac cor ding to the de-
ge ne ra ti on ra te in ENoG, and aco us tic ref lex test
re sult of sa me pa ti ent was com pa red to ENoG in
or der to eva lu a te the ir su pe ri o ri ti es. In 88.6% of
pa ti ents who had a de ge ne ra ti on ra te less than 90%
in ENoG, aco us tic ref lex tests we re po si ti ve in the
first 60 days. Ho we ver, in pa ti ents who had mo re
than 90% de ge ne ra ti on in ENoG, aco us tic ref lex
tests we re po si ti ve in only 37.5% of the patients
and ne ga ti ve in 62.5% of them in 60 days. The va l-

u es that we re ac cep ted as poor prog no sis in ENoG
and aco us tic ref lex test we re matc hed wit hin sa me
pa ti ent po pu la ti on.

CONC LU SI ON
Both ENoG and aco us tic ref lex tests are im por tant
trac king tests for de ter mi na ti on of prog no sis early
in Bell’s palsy. Aco us tic ref lex test is re li ab le, non-
in va si ve, fast and inex pen si ve, and it can be per-
formed in every cli nic. Exact prog nos tic di ag no sis
and jud ge ment can be re li ably es tab lis hed by the
fin dings of ENoG. The prog nos tic aco us tic ref lex
va lu es we re related to the qu an ti ta ti ve ENoG re-
sults, which se e med to im pro ve the di ag nos tic ca-
pa bi li ti es of aco us tic ref lex. Aco us tic ref lex test and
ENoG can be used to get her or rep la ce each ot her
con fi dently. In cli nics whe re EnoG cannot be per-
formed, aco us tic ref lex test can be per for med in or -
der to de ter mi ne the prog no sis of the pa ti ent with
Bell’s palsy early and in this way the physi ci an can
ha ve the chan ce to hand le the an xi ety of the pa ti -
ent more easily.  
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