
● Indication


● Radiopharmaceutical:
 0.4-0.6 mCi In-111 DTPA administered intrathecally by the Radiologist

● Patient Preparation:
 No specific preparation prior to radionuclide administration.

● Conflicting Examinations/Medications:
 Patients should hold acetazolamide (Diamox) for at least 2 days prior to the exam.

 No Nuclear Medicine exams within the previous 24 hrs (if the FOV will be affected by the prior exam).

● Pregnancy/Lactation:


 Breast feeding mothers do not need to discard breast milk following In-111 DTPA intrathecal administration.

● Imaging Technique:
 Collimator - medium energy high resolution

 Photopeak - 173 keV 247 keV 15% window for In-111

 Image Preset Counts - 300k counts/image

 Matrix Size - 256 x 256

 Patient Positioning - supine

● Imaging Views:
 Obtain posterior image of the spine and anterior, right lateral and left lateral images of the head at 4-6 hrs.

 Obtain anterior, right lateral and left lateral images of the head at 24 hrs and 48 hrs.

 Check with the Radiologist before discharging the patient to see if 72 hrs imaging is needed.

 Add posterior and right lateral images of the spine at 24 hrs and 48 hrs if the indication is CSF leak.

● Pledgets:
 If asked for by ENT or Neurosurgery, they will place pledgets in the nasal cavity or ear canals prior to the exam.

 They will remove the pledgets after the 24 hrs imaging and place them in separate labeled bags. 

 The Nuclear Medicine will then measure the activity of each pledget in a well counter.

● Notes:
 CSF volume is approximately 120-150 mL at any given time with a total of approximately 400-500 mL produced per day.









 Five Patterns of CSF Flow Dynamics

◦

◦

◦

The classic findings of NPH include abnormal reflux of radiotracer into the ventricles and absence of activity over the convexities 
on delayed images (CSF flow patterns 3B and 4).

Type 1 - Radionuclide movement over the cerebral convexities at 24 hrs. Pattern can be either normal or seen in a 
noncommunicating hydrocephalus

Type 2 - Delayed radionuclide migration over the convexities but no ventricular reflux. Pattern can been seen in cerebral 
atrophy or in advanced age.

Type 3A - Transient ventricular reflux of radionuclide with radionuclide migration over the convexities. Indeterminate 
pattern which can be seen in either evolving or resolving communicating hydrocephalus.

The pathophysiologic basis of NPH is an obstruction in the subarachnoid space that prevents absorption of CSF Some common 
etiologies include prior subarachnoid hemorrhage, chronic subdural hematoma, leptomeningitis and meningeal carcinomatosis.
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Updated

9/8/2024

To assess CSF flow dynamics in the setting of normal pressure hydrocephalus (NPH) and to assess for CSF leak.

With normal CSF dynamics radionuclide should reach the basal cisterns within the 1st hr, the Sylvian fissure by 2–6 hrs, the 
cerebral convexities by 12 hrs and the arachnoid villi in the superior sagittal sinus by 24 hrs.

CSF is produced primarily by the choroid plexus in the lateral ventricles and flows through the third and fourth ventricles into the 
subarachnoid space before being absorbed into the superior sagittal sinus.

Pregnancy testing is only needed in potentially pregnant patients who state they could be pregnant. See Pregnant, Potentially 
Pregnant and Lactating Patients policy for specifics.



◦

◦ Type 4 - Persistent ventricular reflux of radionuclide with no radionuclide migration over the convexities. Pattern is 
supportive of a clinical diagnosis of NPH.

Type 3B - Transient ventricular reflux of radionuclide with no radionuclide migration over the convexities. Pattern is 
supportive of a clinical diagnosis of NPH.


