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Abstract :  Objective: To study the relationship between the size of pontocerebellar angle tumor and audiolo- 
gy. Methods: Retrospective analysis of accoustically evoked brainstem response (ABR) waveforms and pure 
tone threshold in 27 subjects with tumor of pontocerebellar angle. Results: ABR wave forms and pure tone 
threshold were significantly affected statistically by the size of tumors, especially those tumor larger than 3 cm 
in diameter. Conclusion: The primary symptom of the patient was unilateral hearing loss. Early discovery of 
the lesion is important and ABR is a sensitive tool for early diagnose of the tumor. 
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INTRODUCTION 

There are some reports on the relationship 
between the size of pontocerebellar angle tumors 
and audiology. This paper presents 27 cases (28 
e a r s  ) . 

MATERIALS AND METHODS 

This study Of 28 - 5 5  years old (9 male and 
18 female) patients (28 ears, one patient suf- 
fered from bilateral acoustic neuroma) with pon- 
tocerebellar angle and apico-petrosa tumors was 
conducted in A u g . ,  1995 to O c t . ,  1999. The 
course of the disease ranged from 15 days to 14 
years, mean of two and haft years. The main 
complaints were hearing loss in 26 cases, tinni- 
tus in 20, paresthesia of face in 15, vertigo in 
10, abnormal gait in 8 and headache in 3. Mag- 
netic resonance image examination of the 27 pa- 
tients showed they were suffering from pontocere- 
bellar angle tumors with diameter of 1 - 7 cm, 
mean of 4 era. 

Audiological tests of the patients were done 
in a sound proof and electromagnetically shielded 
room. Amplaid 460 audiometer was used for 
pure tone threshold test and biologic electric re- 
sponse audiometer for ABR testing wherein the 
sound stimulus was a 10/sec repetitive frequency 
click from a TDH-39 overhead earphone. The 
responses were recorded with an AA6 differential 
amplifier. The input filters were set at 32 Hz and 

3200 Hz and the sweep time of the averager was 
20 msec, displayed in 1024 addresses. Random 
ABR response waves were obtained. The active 
electrode was placed on the forehead near the 
hair, the reference electrode on the ipislateral 
mastoid, and the ground electrode on another 
mastoid. 

Surgical procedure employed was middle fos- 
sa approach with surgical microscope. During 
the operation, we measured the size of the tu- 
mor, with the tumor 's  intracranial maximum di- 
ameter taken as its diameter. The patients were 
divided into tumor ~< 3 cm and tumor > 3 cm 
groups for statistical analysis of the relationship 
between the tumor size and COiTesponding audiol- 
ogy. 

RESULTS 

1. Pure tone threshold 

The pure tone audiogram of 27 patients (28 
ears) indicated sensorineural deafness. The lan- 
guage frequency ( 0 . 5 ,  1, and 2 kHz) average 
pure tone threshold was 69 dB HL ( n = 28 ) ,  
and, that for 3,  4 and 8 kHz was 84 dB HL ( n 
= 18 ) The andiogram manifested : high-fre- 

quency attenuated type ( 18 ears, 66% ) ,  and 
flz/t type ( 10 ears, 14% ) cases. 

2.  ABR 

The ABR was abnormal in all 27 patients 
(28 ears} . No wave-l]] of ABR was found in 11 
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cases ( 11 ears ,  3 9 . 1 %  ) ; no wave-V,  3 cases 
(3  ears ,  1 0 . 7 %  ) ; and abnormal increase of in- 

ter peak latency ( I P L )  of ABR waves was found 

in wave I - I~ IPL ,  17 cases ( 17 ears ,  6 0 . 7  % ) ; 
in wave I - V  IPL , 24 eases ( 2 4  ears ,  
8 5 . 7  % ) ; and in wave [lI - V IPL of eontra-later-  

al ear ,  18 cases (18  ears ,  6 4 . 3 % ,  the diame- 

ter of the tumors was linger than 3 c m ) .  In wave 

I-V IPL in both lateral ears ( 4  patients ,  

1 4 . 8 % ,  the tumors were also larger than 3 

e m ) .  There was over-lapping in the test results.  

The total positive rate was 1 0 0 % .  In our audio- 

logical laboratory,  normal data of IPL was indi- 

cated when the intensity of the cl ick was 80 dB 

HL,  the mean  of wave I - HI IPL was 1 .65  msec 

( n = 2 5 ) ,  if > 2 . 1 6  msec ,  abnormal ;  the mean 

of I - V  I P L w a s 4 . 2 8  msec ( n = 2 5  ) ,  if > 

4 . 6 2  msee ,  abnormal ;  the mean of wave I I I -V 

IPL was 2 . 1 2  msee ( n = 23 ) ,  if > 2 . 3 0  

Table 1 The relationship between the 

msec ,  abnormal .  

3.  The  tumor size and pathology diagnosis 

The tumor diameter measured  during the op-  

eration was 2 to 7 cm;  it was~< 3 cm in ten pa-  

tients (37  % ,  only one was less than 2 c m ) ,  and 

it was > 3 cm in seventeen patients ( 6 3 % ) .  

Histological  examination revealed schwannoma in 

fourteen patients ( 5 1 . 8 5  % ) ,  acoustic neuroma 

in six patients ( 2 2 . 2 2 % ) ,  and meningioma in 

seven patients ( 2 5 . 9 3  % ) .  

4.  Statistical analysis 

The statistical analysis used t - tes ts .  Statisti- 

cal significance was determined to be at P < 

0 . 0 5 .  Hear ing loss was significantly severe in 

the group with tumor diameter  > 3cm compared 

to the group with tumor d iameter  ~< 3 c m ,  P < 

0 . 0 5  or P < 0 . 0 1 .  see Table 1 and Table 2 .  

size of tumor and pure tone hearing loss 

Pure tone 
Tumor diameter 

~<3 em >3 em 
LF average threshold dB HL 

X_+ SD 
3,4,8 kHz average threshold dB HL 

X _+ SD 

55.45 -+ 41.79 
( n =  10 ears 35.7%) 

63.00 _+ 42.51 
(n = l0 ears 35.7%) 

80.28 _+ 40.82" 
(n = 18 ears 64.3%) 

95.0 -+ 29.56" * 
(n = 18 eats 64.3%) 

Adopted t-check: t t = 2.087, t(o.o5,26) = 2.056; t 2 = 2.810, t(o.ol.26) = 2.779 
P < 0.05, * r p < 0.01, LF: language frequency (0.5,1 and 2 kHz) of pure tone 

Table 2 The relationship between the size of tumor and ABR interval of wave 

Tumor diameter 
latency 

I - 11I (msec) I - V ( msec ) 
X _+ SD X +_ SD 

~<3 cm 
>3 cm 

Normal control 

2.632_+0.429 (n = 10 ears 35.7%) 
2.917 _+0.449 (n =7 ears 25%) 
1.650_+0.253 ( n = 2 5  ears 89.3%) 

5.463 -+ 0.663 (n = 10 ears 35.7%) 
5.833 _+0.572 (n = 15 ears 53.9%) ~ * 
4. 280_+0.332 ( n = 2 5  ears 89.3%) 

Adopted t-check: tt =2.168, tl0.05,t5 } =2.131; t 2 =2.921, t(o.ot,~ =2.807 
P < 0 . 0 5  ~ ~, P<0 .01  

DISCUSSION 

Hearing loss is one of the symptoms in pon- 

tocerebellar angle tumors occurring in well over 

95 % of patients who complaint  their hearing was 

getting worse and worse.  As can be seen in this 

paper,  all of the 27 patients had hearing loss 

( 100% ) ,  which was confirmed by pure tone au- 

diometry showing sensorineural hearing loss 

( S H L )  in all of them. The hearing curve was 

mainly character ized by high-f requency drop in 

18 cases ( 19 ears ,  6 6 . 7 % ) ,  which accorded 

with that reported in the l i terature,  6 6 %  (Jogn-  

son,  1 9 9 7 ) .  Four theories for the cause of SHL 

in acoustic neuroma patients were suggested 

( N e e l y ,  1 9 8 1 ) :  ( 1 )  direct pressure on the co-  

chlear  nerve;  ( 2 )  pressure on the blood vessels 

supplying the inner  ear ;  ( 3 )  biochemical  chang-  

es in the inner ear fluid and ( 4 )  blocked con-  

duct ion of the remaining cochlear  nerve fibers.  

In this s tudy,  bilateral sensorineural  hearing loss 

occurred in one pat ient ,  who suffered from left 

pontocerebel lar  angle tumor with diameter of 5 . 6  

cm;  his ipsilateral ( l e f t )  pure tone hearing 

threshold was 90 dB HL,  and his contralateral  
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(right) threshold was 55 dB HL. His bilateral 
I-II1 and I-V IPL increased abnormally also, may- 
be because of the large tumor ' s  pressure on the 
aceoustic n e r v e ' s  bilateral path. Haralampiev 
and Ribaric (1991)  pointed out that the con- 
tralateral brain stem response is affected by tu- 
mors greater than 20 mm, and statistically more 
often by neuroma ( significance level 5 % ) than 
by other tumors. 

ABR test is considered to be the most reli- 
able electrophysiological examination for diagno- 
sis of acoustic neuroma because of its high sensi- 
tivity; the false negative rate of ABR is less than 
5% (Telian et a l . ,  1989) .  Braekmann et al. 
(1993) emphasized that ABRs undoubtedy indi- 
cate acoustic neuroma; and that ABR with pro- 
longed interpeak lateneies is a useful tool for di- 
agnosis of acoustic neuroma. Acoustic neuromas 
of at least 1 cm can be evidenced by positive 
ABtt rate of 100% (Braokman et al.  1993 ) .  
Wilson et al. (1992)  reported that tumor size 
and I-V inter peak latency were important factors 
affecting ABR sensitivity and proportion; that 
the I-V IPL of ABR increases proportionally to 
tumor growth. In this paper, most of the tumors 
were larger than 3 cm in diameter, and ABR ab- 
normal rate was 100% ; there were no wave-lII, 
11 eases ( 11 ears, 3 9 . 1 %  ) ,  no wave-V 3 eases 
(3 ears, 1 0 . 7 % ) ,  an abnormal increase in I-III 
IPL, 17 cases ( 17 ears, 6 0 . 7 % ) ,  and in 1-V 
IPL 24 eases ( 24 ears, 85 .7  % ) .  Han Dongyi et 
al. (1995)  reported 31 cases (32 eats ) that 
ABR is abnormal, positive rate 100%.  So we 
consider that if ABR is abnormal, MRI should 
be done for the patient with unilateral hearing 
loss or tinnitus. The I-III and I-V IPL of the < 
3 em tumor diameter group differed significantly 
from those of the > 3 cm tumor diameter group 
( P  < 0 .05  or P < 0 . 0 1 ,  see Table 1 and Table 
2 ) ,  which showed that the larger the tumor, the 
severer its pressure and numbing effect on the 
auditory nerve. Kaga et al. reported (1997)  a 
case of temporal bone pathology of the acoustic 
neuroma eon'elating with presence of electroeo- 
ehleography and absence of auditory brainstem 
response. The cause of absence of ABR was that 
in the modiolus, the respective numbers of spiral 
ganglion cells and cochlear nerve fibers in each 
tube were decreased, so ABR was absent be- 
cause of the blockage of the cochlear nerve prox- 
imal portion by the tumor. We suggest that if a 

pontocerebellar angle tumor was over 3 cm in di- 
ameter, ABR may be absent or wave-Ill or wave- 
V may be absent, because of the tumor pressure 
on the auditory nerve path and consequent block- 
age of nerve conduction. W e  consider that ABR 
is a very sensitive tool for diagnosing pontocere- 
bellar angle tumor. 

In this study, most of the tumo~ were larger 
than 3 cm in diameter (except for one case that 
was smaller than 2 em in d iameter) ,  and were 
detected at a late or very late stage, which sug- 
gests the need for better awareness by both pa- 
tients and their primary care providers. Certain- 
ly, early discovery of tumor is unquestionably 
very important. 

CONCLUSIONS 

As discussed above, we consider that the 
primary symptom of the patient with pontocere- 
bellm" angle tumors is unilateral hearing loss; 
and that it is important to diagnose the tumor 
early. Auditory tests should be done for eveL'y 
patient with unilateral hearing loss or tinnitus. 
ABR is a very sensitive tool for early diagnosis of 
pontocerebellar angle tumor. 
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