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False-Positive CT Gas Cisternogram 
Hugh J. Robertson,' H. Paul Hatten , Jr.,2 and James W. Keating 3 

Nonfilling of the normal internal auditory canal on computed 
tomographic (eT) gas cisternography was observed in seven 
(11 % ) of 62 cases in a retrospective study of three series of gas 

cisternograms. The meatal surface of the fluid-filled canal was 
convex and pointed , simulating a small acoustic neuroma. A 
meniscus effect at the gas-cerebrospinal fluid interface was 
considered the probable cause Of nonfilling of the canal with 
gas. Shaking the patient 's head briskly after injection of gas into 
the spinal fluid will facilitate filling of the internal auditory canal 
with gas. Bone erosion in the canal or meatus suggests the 
presence of acoustic neuroma. In the absence of conclusive 
findings of neuroma, perSistent nonfilling of the canal is an 
indication for repeat cisternography with an alternate contrast 
medium. 

The acoustic neuroma less than 1.5 cm in diameter frequently 
escapes detection by the standard computed tomographic (CT) 
brain scan even after intravenous injection of contrast medium [1 , 
2] . The technique of CT gas c isternog raphy has facilitated th e 
diagnosis of the small acoustic neuroma. High-resolution CT can 
now demonstrate even th e very small neuroma confined to the 
internal auditory canal [2, 3 ]. The technique is simple, safe, and in 
some cases has been perfo rm ed on an outpatient basis [3]. 

Previous reports on CT gas c isternography have noted a risk of 
false-negati ve study fo r acoustic neuroma for the small intracanalic
"Iar tumor [2]. The same reports have noted no false-positive 
diagnoses of acoustic neuroma on CT gas c isternography [2 -4]. 
This paper reviews the causes of nonfilling of the internal auditory 
canal on CT gas c isternog raphy and points out a frequent possible 
cause of false-posi ti ve diagnosis of acoustic neuroma. 

Materials and Methods 

Three series of CT gas c isternog rams totalling 62 cases were 
stu died retrospecti vely for nonfilling of the internal auditory canal 
with gas. Cases invo lving patholog ic causes for nonfilling and cases 
in which the internal aud itory canal was subsequently proven normal 

were respec ti ve ly noted . 
All patients studied had symptoms and signs of sensorineural 

hearing loss, tinn itus, and dizz iness. Preliminary CT brain scans 
were obtained before and after intravenous injection of contrast 
med ium. If th e scans were normal or equivocal, a CT gas c isterno
gram was obtained to exclude or confirm the presence of acoustic 
neuroma. All c isternographies were done by the techniques of 

Sortl and [4] or Kricheff et al. [5] , with injection of 5-6 cm3 of room 
air into the lumbar subarachnoid space. The CT scanners used 
were the GE 8800, Pic ker Synerview 600, and EMI5005 with high
resolution component. 

Results 

There was nonfilling of the intern al auditory canal on either the 
symptomatic or nonsymptomatic side in 13 of th e 62 cases studied . 
Acoustic neuroma was correctly d iagnosed in two cases. There was 
nonfilling of a canal subsequently proven normal by repeat gas or 
Pantopaque c isternography in seven cases (11 '¥o ) in the three 
series. 

Representative Case Reports 

Case 1 

The CT gas c isternogram in a 54-year-old man showed nonfilling 
of the internal auditory canal (fig . 1). A translabyrinthine operation 
revealed meatal arachnoidal adhesions. 

Case 2 

A 30-year-old man with nonfilling of the internal auditory canal 
on CT gas c isternog raphy had an apparent soft-tissue mass pro
truding from the meatus and continuous with the neurovascular 

bundle (fig. 2) . The clin ical diagnosis was end-stage Meniere dis
ease. Translabyrinthine operation was performed in order to section 
the vestibular nerve for intractable tinn itus. The internal auditory 
canal, meatu s, and eighth nerve were normal in appearance, and 
surgery revealed no tumor or other abnormality. 

Case 3 

A 56-year-old man had nonfilling of the internal auditory canal on 
CT gas c isternography (fig . 3A). Th e scan was repeated after the 
patient's head was gently shaken, tapped, and rocked back and 
forth . Air then fill ed a normal internal auditory canal (fig . 38). 

Case 4 

A 45-year-old woman who had CT gas c isternograph y on an EMI 
scanner with range highlight facility showed nonfilling of the internal 
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Fig. 1.-Case 1. CT gas cisterno
gram with nonfilling of internal auditory 
canal (arrows) due to meatal arachnoidal 
adhesions. 

Fig. 2.-Case 2. CT gas cisterno
gram with nonfilling of internal auditory 
canal due to cerebrospinal fluid menis
cus effect. Partial filling of meatus and 
false appearance of meatal mass (ar
row) . 

Fig. 3.-Case 3 . A, CT gas cisterno
gram with nonfilling of intern al auditory 
canal (arrows). B , Repeat scan after 
shak ing patient's head . Normal canal 
fills with gas. 
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auditory canal (fig . 4A). Subsequent Pantopaque c isternography 
demonstrated a normal internal aud itory canal and meatus (fig . 48) . 

Discussion 

The typical small symptomatic neuroma occludes the internal 
auditory canal, erodes bone at the margin of the canal or meatus, 
and presents a variably convex surface protruding into the cere
bellopontine angle cistern [6]. The tumor is continuous with the 
neurovascular bundle. Occasionally neuroma arises from the cis
ternal segment of the eighth nerve and presents entirely within the 
cerebellopontine ang le cistern. A review by Anderson et al. [2] 
notes bone erosion in the internal auditory meatus or canal in 80%-
90% of acoustic neuromas. Skull radiography , complex motion 
tomography, and CT are approximately equal in diagnostic accu
racy of detection of bone erosion in such cases [7 -9] . 

False-positive diagnosis of acoustic neuroma on Pantopaque 
cisternography occurs in 1 %-1 0% of suspected cases . The tumor 
characteristically prevents filling of the internal aud itory canal on 
cisternography. Various causes of this phenomenon have been 
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noted in the literature, including : (1) any cerebellopontine angle 
mass (e .g., extraaxial tumor, acoustic neuroma, meningioma, cho
lesteatoma, metastasis, arachnoid cyst , aneurysm, intraax ial lu
mor); (2) normal canal with small diameter entirely filled by Ihe 
neurovascular bundle [6 , 8]; (3) neuritis with neurovascular bundle 
edema filling normal canal [8, 11]; (4) meatal obstruct ion caused by 
arterial loop or vein [8, 10, 11]; (5) minimal or absent reflection of 
meninges into the canal, occurring as a developmental variant [8] ; 
(6) arachnoidal adhesions occ luding the internal auditory meatus 
[8, 12]; and (7) contrast medium of high viscosity, such as Pan to
paque , used in a patient with a small canal [8, 13] . Two add itional 
rare causes of fal se-positive diagnosis of acoust ic neuroma on 
Pantopaque c isternog raphy are Arnold-Chiari malformation [11] 
and contralateral arachnoidal meatal adhesions [14]. 

It is likely that the causes of nonfilling noted in the literature for 
Pantopaque c isternog raphy , except those relating to viscosity, are 
similar for gas c isternog raphy. Incomplete filling of the cerebello
pontine angle cistern through faulty position ing of the patient is 
another possible cause of nonfilling of the canal on gas c isternog
raphy. We suggest also that certa in factors inherent in CT gas 
c isternography can lead to nonfilling of the internal aud itory canal. 
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A meniscus effect at the gas- cerebrospinal fluid interface is prob
ably the most common cause. The fluid meniscus at the meatus can 
simulate the appearance of a small acoustic neuroma, as in our 
cases 2- 4. 

A simple experiment was devised to illustrate this phenomenon. 
One ml of normal cerebrospinal fluid was drawn up into a verti cally 
positioned glass tube open at both ends. The effect of gravity on 
the fluid and its meniscus was observed . The spinal fluid drained 
from the tube until only a small amount remained. It then ceased to 
drip . The small amount of residual fluid showed a concave upper 
meniscus and convex lower meniscus protruding from the tube as 
a result of gravity (fig. 5A). A string was th en suspended in the tube 
to simulate the neurovascular bundle traversing the internal auditory 
meatus and canal. The resulting change in the shape of the lower 
meniscus where it was broken by the string is shown in fi gure 58. 
Its appearance was similar to that of a small acoustic neuroma 
protruding from the internal auditory meatus with the po inted part 
of the meniscus continuous with the neurovascular bundle. This 
pointed meniscus was also identical to the pointed-convex surface 
at the meatus of the normal internal auditory canal which failed to 
fill on the first attempt of CT gas cisternography. Finally , an eccen
tric CT section through the normal gas-filled canal can give a false 
appearance of acoustic neuroma with pointed-convex surface at 
the meatus, probably as a result of volume-averaging of attenuation 
values of cerebrospinal fluid, the neurovascular bundle, adjacent 
bone, and c isternal gas. Multiple thin CT sections through the 
intern al auditory meatus and canal are essential to show the true 
dimensions and configuration of th e canal. 

The original paper of Sortland [4] describing CT gas c isternog
raphy noted the absence of gas filling in one-third of asymptomatic 
normal internal auditory canals. Pinto and Kricheff et al. [3, 5], in 
the largest series reported, noted no instance of false-positive CT 
gas c isternog ram. Anderson et al. [2] reported bilateral nonfilling of 
internal auditory canals on gas c isternog raphy with subsequent 
filling on the symptomatic side by Pantopaque c isternography. 
Downey et al. [15] reported one case of false-positive CT gas 
cisternog raphy attributable to arachnoiditis. The 11 % inc idence of 
false-positive CT gas c isternogram in our study suggests a poten
tially serious ri sk of false diagnosis of acoustic neuroma. Awareness 
of the possible causes of nonfilling of the internal auditory meatus 
and canal with gas on CT c isternography and th e use of appropriate 
remedial measures will result in a very high rate of accuracy of 
diagnosis of acoustic neuroma. Th e routine technique of shaking 
the patient 's head after injection of gas into the spinal fluid is likely 
to eliminate some potential cases of nonfilling of the canal with gas. 

- -
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Fig . 4. - Case 4. A, CT gas c isterno
gram from positive-image scanner with 
range highlight facili ty . Nonfilling of in
ternal auditory canal (arrows ) with gas 
(shown in white). B , Pantopaque cister
nogram. Norm al filli ng of canal (arrows ). 

B 
Fig. 5. -A, Residual ce rebrospinal fluid in vertical glass tube has concave 

upper meniscus and convex lower meniscus. B, Strin g simulating neurovas
cular bundle in internal audito ry meatus and canal causes change in shape 
of lower meniscus. 

Moreover, when the canal does not fill with gas on the first attempt , 
it may fill on a repeat scan obtained after shaking the patient 's 
head. Noting the presence or absence of bone erosion in the 
margins of the canal and meatus is important in diagnosis, since 
most acoustic neuromas are accompanied by some bone erosion 
[2]. High-resolution algorithms and edge-enhancement techniques 
for visualization of the neurovascular bundle within the gas-contain
ing canal will aid in detecting the small intracanalicular neuroma [3 , 
16]. Finally, in cases of persistent nonfilling of the canal with gas, 
c isternography with another contrast medium is indicated . Metri
zamide has the disadvantage of density-averaging with the bone of 
the canal with resultant poor visualization of the canal and its 
contents [17]. Pantopaque is therefore considered the contrast 
medium of choice for repeat c isternography. 
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