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TH E diagnosis of acoustic nerve tumor is based primarily upon the results 
of clinical examination; roentgenographic examination serves as a secondary 

diagnostic aid. This lesion is not uncommon, constituting approximately 9 per 
cent of all brain tumors. 

T h e tumor is found attached to the eighth cranial nerve and lies in the 
angle between the cerebellum and the brain stem. T h e direction of growth is 
variable; a tumor may grow quite large without appreciably involving the 
petrous apex or extending into the acustic meatus. By contrast, it may weigh 
only a few grams with most of its mass within the meatus, causing marked ero-
sion. Although initially it was postulated that the tumor arose solely from the 
vestibular branch,1 now it is known that either the vestibular or the cochlear 
branch of the eighth nerve may be the site of origin.2 Acoustic nerve tumors 
have been reported in the literature to be of two basic histologic types.3 Most 
of them are considered to be neurinomas (neurilemoma, perineural fibro-
blastoma); in these, the nerve fibers are confined to the capsule of the tumor 
mass with no fibers present within the lesion. A small percentage are neuro-
fibromas with nerve fibrils coursing through the tumor. The latter are reported 
as occurring with von Recklinghausen's disease;4 they tend to be bilateral and 
familial,5 and may be associated with a meningioma.6-7 All of the acoustic 
tumors in this series were reported as neurilemomas or neurinomas, including 
two cases with von Recklinghausen's neurofibromatosis peripherally. It seems 
definite that there is an increased incidence of acoustic tumor in cases of 
neurofibromatosis. However, tissue from these central lesions apparently shows 
no significant histologic differences from that of any other acoustic nerve 
tumor.8 

Although there are exceptions, symptoms tend to divide themselves into 
three phases.9 These in general reflect the increase in size of the lesion. In the 
first phase, there is local involvement of the eighth nerve, followed by involve-
ment of the fifth and seventh cranial nerves. In the second phase, with further 
tumor growth, the cerebellum and the ninth, tenth, and eleventh cranial 
nerves are also involved. Symptoms of increased intracranial pressure due to 
blockage of the aqueduct of Sylvius occur late, and represent the final phase. 

In a considerable proportion of cases no definite changes are apparent on 
roentgenographic examination, plain films of the skull being entirely negative 
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or showing such minimal variation in the petrous apices and acustic meati 
that they are within the range of normal. In detecting those cases with 
roentgenographically demonstrable lesions, close scrutiny is required because 
the changes are usually inconspicuous. Diminished bony density around the 
meatus caused by local erosion with a sharp line of demarcation between the 
involved area and normal bone may be the only findings (fig. 2). Extensive 
bony destruction with a gross defect in the petrous apex occurs in only the 
minority of cases (fig. 4). The reported accuracy of diagnosis by roentgeno-
graphic examination varies considerably. Dyke10 states that about 50 per cent of 
cases will have sufficient demineralization and erosion to be visible on roentgen-
ograms; this appears to be a reasonable average. Percentages as high as 84 and 
90 have been reported by Hodes, Pendergrass and Young,11 and by Lysholm.12 

SERIES 

The purpose of this article is to review the roentgenographic evidence in 
those surgically proved cases of acoustic nerve tumor which were observed at 
the Cleveland Clinic from 1946 to 1952. Of 43 such cases during this period, 
films were available for study in 36. In most of these 36 cases a tentative diag-
nosis of acoustic neuroma had been made prior to the time of roentgenographic 
examination. In the remainder, some type of posterior fossa growth was under 
consideration. Seventy-five per cent of the patients were women (27 women and 
9 men). The lesion was located on the right in 19 cases and on the left in 16. 
The only instance of bilateral acoustic tumor in this series occurred in a 20 year 
old woman who had had von Recklinghausen's disease since early childhood. She 
had, in addition, a sphenoid ridge meningioma. The average age on admission 
was 46 years. Four of the patients, all women, were in their twenties and the 
oldest patient was 70 years of age. These figures are in general agreement with 
those reported for other larger series by Cushing4 and Gonzales Revilla;8 

that is, the tumor is more common in women, and more patients present them-
selves for surgery in their early forties than at any other age. 

A routine series of roentgenograms of the skull which consisted of stereo-
scopic right laterals, posterior-anterior, and occipital views were obtained of 
all patients. O f the 36, 24 had in addition a basilar view, and 22 had a Stenver's 
view. The changes observed on plain films can be divided into two main 
categories: (1) local changes in the petrous bone in the region of the lesion, and 
(2) nonspecific changes due to increased intracranial pressure. Since pneumo-
encephalographic studies of this condition are uncommon and rarely necessary 
for diagnosis, they will not be discussed. 

In attempting to evaluate changes in the petrous bone, three major groups 
were used. In the first group were those cases in which definite erosion and loss 
of bony substance was demonstrated: these findings were considered positive. 
In the second group were those cases showing changes suggestive of a local 
lesion. Although these findings were consistent with an acoustic tumor, an 
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Fig. 1 Fig. 2 
Fig. 1. Normal occipital view. The acustic meati are clearly visible. 

Fig. 2. (Woman, 25 years of age) Left acoustic neurilemoma. There is minimal erosion 
about the acustic meatus. The arrow points to the sharp line of demarcation between the 

involved area and normal bone. 

unequivocal diagnosis was believed to be unwarranted. Included in this group 
were those cases in which roentgenograms showed slight density changes that 
apparently represented bony involvement, but conceivably could have been 
caused by projection or by normal asymmetry. Also included were suspicious 
differences in the size of the acustic meati without definite erosion evident on 
roentgenograms. C a m p and Cilley13 have shown in a careful study that there 
is considerable variation in the size and shape of the normal acustic meati with 
the normal diameter ranging from 2.5 to 11 mm. Differences up to 2.5 mm. 
between the two sides of the same patient were seen. T h e third group consisted 
of those cases with roentgenographic findings considered to be within normal 
limits. 

It is distinguishing between minimal pathologic change and the wide range 
of normal that affords the greatest difficulty. A point is reached at which one 
can reasonably justify the presence of a known lesion on the basis of minimal 
changes; yet almost identical findings can be reproduced in a normal case. This 
fact we believe explains in large part the wide variation in accuracy of roentgen-
ographic diagnoses reported in the literature. However, another important 
consideration is the excellence of roentgenographic technic including the use 
of stereoscopic views in various positions. 

In this series, findings were positive (group 1) in 11 cases, suggestive (group 
2) in 10, and within normal limits (group 3) in 15. Thus in 21 (58 per cent) of 
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Fig. 3 Fig. 4 
Fig. 3. (Man, 41 years of age) Left acoustic neurilemoma. Erosion of moderate degree is 

present in the region of the acustic meatus. 
Fig. 4. (Woman, 59 years of age) Left acoustic neurilemoma. There is unusually marked 

erosion with destruction of the entire petrous apex. 

36 cases, the roentgenologic evidence was adequate to support the diagnosis 
of acoustic tumor. Evidence obtained from all views has been incorporated 
into this total impression since, except in the most advanced cases, findings 
vary according to the projection utilized. By far the most valuable view was 
the occipital (Towne) view, in which the petrous ridge is thrown free of super-
imposed structures and its superior-posterior surface visualized. Changes were 
demonstrated on this view in all of the positive group and in three instances it 
was the only film to show erosion. Acoustic tumor was suspected on this view 
in eight of the ten cases in the second group; in one of the two with negative 
findings, projection was not entirely satisfactory. 

Second in value to the T o w n e view was the basilar view. It showed the 
clearest evidence of bone destruction in 2 of the 11 cases in group 1. In the 
second group, the basilar view showed changes on the two occasions when the 
T o w n e view was negative. In no case was the Stenver's view most informative 
and changes could be seen in only a small percentage of cases. T h e posterior-
anterior view was of little or no value in this series since, as routinely made at 
the Clinic, the petrous ridges are superimposed over the maxillary bones. If 
special positioning is used with the petrous bone projected through the orbit, 
this view can be of considerable value. Some investigators, including Camp 
and Cilley,13 consider it superior to the Towne. 
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As mentioned previously, increased intracranial pressure tends to occur 
• late in this disease, and it is most commonly manifested on plain films by changes 
of the sella turcica. These include straightening of the posterior clinoids with 
demineralization or actual erosion, and occasionally enlargement of the sella 
turcica. These findings in contrast to the local changes in the petrous bone 
are nonspecific, and may result from ventricular obstruction and dilatation of 
any cause. Of the 21 cases in groups 1 and 2, there were 4 with a definitely 
abnormal sella that indicated increased intracranial pressure. Of considerable 
interest was the occurrence of a ballooned sella turcica with definite thinning 
of the posterior clinoids, observed in one case in group 3. This clearly illustrates 
that the variation in roentgenographic findings is dependent on the direction 
of tumor growth. In this case the lesion was apparently able to grow large 
enough free in the cerebellopontine angle to produce partial obstruction with-
out causing sufficient involvement of the petrous bone to show on roentgeno-
graphic examination: In general, however, it would appear that changes in 
the petrous bone and sella turcica tend to be parallel, since four of the five cases 
in which change occurred in the sella turcica were all in the first group with 
definite petrous erosion. No definite abnormality of the sella was seen in the 
second group. There were several cases of slight demineralization of the posterior 
clinoids in all three groups which may have represented early increased intra-
cranial pressure but which fell within the range of normal variation. 

T o correlate the size of the growth with the incidencc of change in the 
petrous ridge is difficult because the actual size of the lesion cannot be deter-
mined from its weight at removal, since a variable portion of mass may be 
cystic and the tumor is usually removed piecemeal. However, as might be 
expected, there was no particular relationship apparent and of the four largest 
tumors, all heavier than 20 Gm., only two were in the first group. The duration 
of symptoms prior to surgery was also considered to determine whether there 
were a relationship between length of time the lesion was present and the 
roentgenographic findings. The total number of cases did not allow for any 
statistical conclusions with the average for the first group 4.1 years, for the 
second group 2.9 years, and for the third group 3.3 years. However, whereas 
of the 15 patients in the negative group only 3 had symptoms 5 years or longer, 
of the 11 in the positive group 5 had symptoms of this duration. These findings 
suggest that in cases in which the patient's symptoms have been of long dura-
tion, there is greater likelihood that changes can be demonstrated on roent-
genographic examination. 

SUMMARY 

1. The diagnosis of acoustic nerve tumor is chiefly clinical. 

2. Changes, when observed on plain roentgenograms, result either from 
local involvement of the petrous bone, or from nonspecific changes that are 
due to increased intracranial pressure. 
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3. In 58 per cent of the cases in this series, there was adequate roentgeno-
logic evidence to support the diagnosis of an acoustic lesion; that is, 21 of 
the 36 cases showed changes in the petrous bone. 

4. T h e T o w n e view was found to be the single, most valuable projection. 

5. Although cases with abnormality of the sella turcica caused by increased 
intracranial pressure usually also demonstrate local change, such abnormality 
can be seen in the presence of a normal petrous apex. 
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