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Summary: MR was useful in verifying CSF rhinorrhea following 
removal of an intracanalicular acoustic neurinoma via the occip
ital route in a 29-year-old man. MR accurately identified the 
location of the CSF leak. 
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Cerebrospinal fluid (CSF) otorhinorrhea is the 
most common postoperative complication fol
lowing the various approaches to the cerebella
pontine angle and internal auditory meatus to 
remove acoustic neurinomas. We report a case 
in which MR images verify CSF rhinorrhea follow
ing removal of an intracanalicular acoustic neu
rinoma via the suboccipital route. MR images 
may be useful for determining CSF otorhinorrhea. 
However, to our knowledge, there are no reports 
of the MR appearance of CSF otorhinorrhea. MR 
images proved effective in accurately demon
strating the location of the CSF leak. 

Case Report 

A 29-year-old-man presented with sudden onset of left 
sided tinnitus and hearing disturbance. Physical examina
tion was unremarkable, apart from showing a mild degree 
of sensorineural hearing loss on the left side. MR was 
performed with a 1.5-T Signa imaging system (General 
Electric Medical Systems, Milwaukee, WI). T1-weighted 
MR images revealed a homogeneously enhancing mass 
with gadolinium-DTPA in the left internal auditory meatus 
(Fig. 1 A) which was diagnosed as an intracanalicular acous
tic neurinoma. A left suboccipital craniectomy was per
formed to remove the tumor. The posterior wall of the 
internal auditory meatus was removed with a diamond burr 
and the intracanalicular tumor was exposed. The tumor 
was removed with a curette piece by piece. When the 
patient began to walk on the sixth postoperative day , he 
noticed an intermittent watery discharge into the pharynx. 

A conductive hearing loss developed. Glucose determina
tion by Dextrostix showed a positive result on the fluid that 
was obtained from the left ear by m yringotomy. There 
were no findings of inflammat ion (meningit is, mastoiditis, 
etc) on physical and laboratory examination. It was thought 
that CSF was coming f rom the left eustachian tube. During 
the subsequent 8 days , CSF leakage was intermittently 
present in spite of the patient's confinement to bed . On 
the 14th postoperative day, a lumbar spinal catheter was 
inserted to continuously drain CSF. Thereafter, CSF leak
age ceased for 2 week s during the CSF drainage. However, 
on the 28th day after the operation , 3 hr after removing 
the spinal catheter, CSF leakage developed again . This 
time MR images were obtained . On the T2-weighted im
ages, high signal intensities were visualized in the lef t 
posterior wall of the internal auditory meatus, air cells in 
the mastoid bone, middle ear cavity and the eustachian 
tube (Figs. 1 B, 1 C). Tl -weighted images showed low signal 
intensities equal to CSF in these regions. On the next day , 
the left internal m eatus was explored by the original ap
proach. As the MR images had shown, sm all pores were 
present in the posterior wall of the internal auditory meatus. 
The bone defects were pack ed with muscle fragm ents and 
coated with fibrin glue. The patient had no further leakage 
of CSF. Six weeks after the second operation, the T2-
weighted MR image showed no high signal intensity lesions 
in the regions where the CSF leak had been noted previ
ously. (Fig. 1D). 

Discussion 

Montgomery (1) reported an 18% incidence of 
CSF otorhinorrhea following the suboccipital ap
proach to the cerebellopontine angle and the 
internal auditory meatus . Gordon et al (2) re
ported that CSF rhinorrhea developed in two (4 %) 
of a series of 48 patients with acoustic neurinoma 
removed by the suboccipital route. The incidence 
of this complication has been reported to range 
from 4% to 18% (3). 
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A B c 
Fig. 1. CSF rhinorrhea following the removal of a left intracanalicular acoustic 

neurinoma. 
A, Axia l Gd-DTPA-enhanced T 1-weighted (3 17/ 20) image shows a homogene

ously enhancing mass in the left internal auditory meatus. 
Band C, T2-weighted (257 1/ 80) MR images obtained on the 28th postopera tive 

day show high signal intensity consistent with CSF in the left posterior wall of the 
internal auditory meatus (large arrow) , postmedial air cells in the temporal bone 
(asterisk), middle ear cavity (arrowhead) , and the eustachian tube (small arrow). 

D, T2-weighted (2222/80) MR image did not demonstrate a CSF-like signal on 
the sixth week after repair of a fi stula in the posterior wall of the internal auditory 
meatus. 

It is considered that there are two major sites 
of CSF leakage following the operation. One is 
the posteromedial air cell tract, which is described 
in this case. Allam (4) in a detailed investigation 
of the pneumatization of over 400 temporal 
bones, described the posteromedial air cell tract 
extending posterior to the bony labyrinth and into 
the posterior wall of the internal auditory meatus. 
Lang et al (5) reported a pneumatized postero
medial air cell tract in 13 (22%) of 60 temporal 
bones that were examined. Rhoton (6) appreci
ated the potential surgical hazard of these cells. 
Another site of CSF leakage is the mastoid air 
cells lateral to the sigmoid sinus that may be 
opened at the time of suboccipital craniectomy. 
Robson et al (7) suggested that drilling of the 
petrous bone will often open up mastoid air cells 
that communicate with the middle ear cavity. In 
removing acoustic neurinomas, rhinorrhea may 
take place across the posteromedial air cell tract 
into the mastoid air cells, thus forming a fistulous 
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tract into the middie ear cavity that then com
municates through the eustachian tube to the 
nasal cavity. 

Accurate localization and verification of the 
sites of leakage are of great importance in repair
ing the fistula and preventing meningitis. Failure 
to accurately localize the origin of the leak may 
require a more extensive exploratory surgical 
procedure. 

In general, it is not always possible to identify 
the path of a CSF fistula because there are many 
possible anatomical passages at the base of the 
skull . There are many methods for detecting and 
localizing a fistula. Neuroradiologic procedures to 
identify the fistula include skull roentgenography 
and tomography, pneumoencephalography, x
ray computed tomography (CT), positive contrast 
CT cisternography, and radio nucleotide ventric
ulography, cisternography, and positron emission 
tomography. Radionucleotide cisternography is 
useful when the fistula is leaking (8), but fails in 
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the non-drop period. This method, in combination 
with the use of nasal pledgets and maneuvers to 
increase intracranial pressure (eg, head position
ing, straining, and intrathecal injection of saline), 
may permit verification of a CSF fistula and in its 
localization. However, the low resolution charac
ter of radioisotopic studies often limits the ability 
to precisely define the site of leakage, so that 
false-negative results are often obtained and ex
act anatomical localization is difficult with this 
method. 

Metrizamide CT cisternography has been suc
cessful in the investigation of intermittent CSF 
liquorrhea (9, 1 0). This is reported to be an 
especially valid method in the dry non-leak period 
(9). There is no need for special maneuvers such 
as raising the intracranial pressure or comple
menting the examination with isotope cisternog
raphy. Metrizamide CT cisternography has been 
used to detect the exact anatomic site of fistulas 
(10). However, the leakage site often cannot be 
seen clearly with these methods because of the 
complexity of the temporal bone. In addition, the 
positive contrast achieved with metrizamide is 
obscured by the surrounding bone. 

It is important to distinguish the increased T2-
weighted signal in the temporal bone from mas
toiditis. On the T1-weighted images, proteina
ceous fluid shows higher signal intensity than 
simple fluid (11). Therefore, CSF may be distin
guished from the proteinaceous fluid secondary 
to inflammatory reaction. While MR imaging may 
show increased T2W signal intensity in mastoidi
tis similar to paranasal sinusitis (12, 13), to our 
knowledge there are no MR reports of postoper
ative mastoiditis after the removal of neurinoma 
via the suboccipital route. In our case, postoper
ative T1 and T2-weighted signal in the temporal 
bone showed not proteinaceous fluid but simple 
fluid . Martin et al reported the high sensitivity of 
MR imaging performed after administration of 
Gd-DTP A for detection of subtle areas of otitic 
inflammation (14). In our case, Gd-DTPA-en
hanced MR images showed no enhancement in 
the temporal bone. 

MR imaging is a noninvasive and simple way 
of directly verifying the exact site of leakage and 
the fistulous tract. Verification of CSF rhinorrhea 
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is easier during leakage than when there is no 
leakage. In this case, MR imaging was performed 
in the leaking period. However, it is thought to 
be capable of detecting the site of leakage in the 
non-leak period also. 

If MR images are considered to provide the 
most precise localization of a fistula, they may 
be helpful for determining the most suitable sur
gical procedures. However, to our knowledge, 
there are no other reports of the MR diagnosis of 
CSF otorhinorrhea. In cases of suspected CSF 
leakage, MR images are our first choice in veri
fying the exact site of the fistula and tract. T2-
weighted images are especially demonstrative of 
CSF leak. 
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