
Cisternography has become an important diag
nostic means for the detection and the localization
of CSF rhinorrhea and CSF fistulas (1â€”3).The use
of nasal pledgets may assist the cisternogram in pa
tients who might have occult CSF rhinorrhea (4).
This method is unsuccessful, however, if a patient's
head injury precludes the proper placement of a
pledget, or if the CSF leak drains fluid into the naso
pharynx, in which case the tracer goes into the stom

ach rather than into the nose.
This study was done to estimate the radioactivity

in gastric juice and in that way served to develop a
simple method for the detection of CSF rhinorrhea.

METHODS AND MATERIALS

Patients should be fasted for at least 12 hr before
the beginning of the cisternographic studies. Our
examinations were carried out following suboccipital
injection of 1 mCi Yb-i 69 DTPA into the cisterna
magna.

The patient was placed in the supine position
usually. The stomach was evacuated by gastric tube
and the blood samples were obtained 4 and 6 hr
after the intrathecal injection. The radioactivity was
measured in a 2-ml specimen of gastric juice, 2 ml
of blood, and 2 ml of plasma. The results were cx
pressed as the ratio of gastric activity (in cpm) to
blood and plasma activity (in cpm), respectively.

Pledgets were placed in each nostril 6 hr after
intrathecal injection, and the patient was turned into
the prone position. The pledgets were removed 18
hr later, at which time blood was also withdrawn. The
activities were counted for each pledget and speci
men of plasma. The results are given as the ratio of
the activities of pledgets to the average of the 6-hr
and the 24-hr plasma samples.

Rectilinear scans were made at 4 and 24 hr after
injection.

The investigations were performed in 30 subjects
referred for evaluation of diseases involving the

spinal cord (considered as normal subjects), and in
46 patients referred for suspicion of CSF rhinorrhea.

RESULTS

Tables 1 and 2 show the ratios of the radioactivity
of gastric juice to blood and to plasma, respectively,
in the normal subjects. The maximum ratio amounted
to 0.23 for gastric juice to blood, 4 hr after injection.

Figure 1 shows the individual values for normal
subjects and for patients. In 33 of 46 patients re
ferred for suspicion of CSF rhinorrhea, the scinti
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TABLE 1. RATIOS OF RADIOACTIVITY OF
GASTRIC JUICE TO BLOOD IN NORMAL

SUBJECTS

Time (hr) i s.d. x + 2 s.d. n

40.0500.0440.143060.0510.0550.1620

cpm gastric juice

TABLE 2. RATIOS OF RADIOACTIVITY OF
GASTRIC JUICE TO PLASMA IN NORMAL

SUBJECTS40.0360.0320.101560.0450.0500.1511

Time (hr)@ s.d. i -@-2 s.d. n
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in the prone position, the fluid may have escaped
largely from the nose instead of being swallowed.

The determination of the ratio of gastric juice to
blood has been found helpful in the diagnosis of
CSF leaks located at the back of the nasopharynx,
because the pledget technique can fail in such cases.
This is demonstrated by a patient in whom we oh
tamed a high ratio gastric juice/blood associated with
normal activity in the pledgets.

Diagnosis by means of gastric juice is still feasible
in patients with severe head injuries and in those
unable to lie prone. It does not, however, permit
lateral localization of a CSF fistula.

cpm blood

graphic patterns and the examinations of the gastric
juice, as well as the pledgets, gave normal results, but
in seven patients it was impossible to insert pledgets.

In onlyonecasewastheratioof gastricjuiceto
blood (0.4, at 4 hr after injection) above our as
signed upper limit of normal, although there was no
indication of CSF leakage in the 6-hr gastric/blood
ratio, the pledget/plasma ratio, or the scintiscans.

In 11 of 12 patients with proved CSF fistulas the
ratios significantly exceeded 0.25. There was a good
correspondence with the pledget/plasma ratios. How
ever, in a 34-year-old man injured in an automobile

collision the radioactivity was found in gastric juice

but not in the pledgets. The following ratios were
obtained : left pledget 0.5, right pledget 0.5, gastric
juice/blood 125. The scans showed an abnormal
accumulation of radioactivity at the back of naso
pharynx.

DISCUSSION

The ratios of the radioactivity of gastric juice to
blood for normal subjects as given in Table 1 show
that there is no significant difference between the
values obtained 4 hr and 6 hr after injection. The
ratios of gastric juice to plasma (Table 2) offer no
more information. For these reasons we use the value
gastric juice/blood obtained 4 hr after injection.
From the individual data we calculated the upper
level of normal to be 0.14 (@ + 2 s.d.). Since the
highest normal value was 0.23, we take 0.15â€”0.25
as the range of suspicion.

In 11 of 12 patients with proved CSF fistulas, the
ratios significantly exceeded 0.25. One patient, how
ever, gave a rather low ratio of 0.3. The explanation
may be that, because his CSF leak was from the an
terior part of the cribiform plate, and because he lay

IIII II
FIG.1. Ratiosofradioactivityofgastriciuicetoblood4 hr

after intrathecal injection. Upper limit of normal indicated. (I) nor
mal subjects (n 30); (II) patients without scintigraphic detection
of CSF leak (n 34); (III) patients with CSF rhinorrhea detected
scintigraphically (n 12).
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