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Determination of Brain Death by “Tc¢ DTPA and *"T¢ HMPAO Images

Jong Kyu Kim, M.D.,, Hyung Sun Sohn, M.D, Sung Hoon Kim, M.D, Woo Jin Yang, M.D,,
Sung Yong Lee, M.D, Soo Kyo Chung, M.D., Seog Hee Park, M.D.,
Choon-Yul Kim, M.D., Yong Whee Bahk, M.D. and Kyung Sub Shinn, M .D.

Department of Radiology, Catholic University Medical College, Seoul, Korea

To evaluate availability of cerebral radionuclide imaging for diagnosis of brain death,
we examined 25 patients with a suspected clinical diagnosis of brain death.

8 patients were studied by “"Tc DTPA and 15 patients were studied by *"Tc¢ HMPAO
(Hexamethyl propyleneamine oxime). Seven patients with *"Tc¢c DTPA studies revealed
absence of cerebral blood flow and sagittal sinus activity.

All of 15 patients with ®*Tc HMPAO studies revealed complete absence of cerebral
perfusion.

The results of the cerebral radionuclide studies of brain death correlated with other
chnical conditions, such as intracranial pressure(ICP), EEG, transcranial doppler sono-
graphy (TCDS), and neurologic examination.

The ICP of 8 patients, who are confirmed by brain death with **Tc HMPAO study are
elevated in all cases.

In conclusion, cerebral radionuclide imaging for diagnosis of brain death is available.

¥mTc HMPAOQO imaging is unequivocal, easily interpreted, well reflect the physiologic
state of increased ICP, and provides adequate assessment of posterior fossa activity. In
addition, the SPECT imaging with ®"T¢ HMPAO produces more accurate results due to

it's superiority of image contrast and proper localization of radiopharmaceutical distribu-
tion than conventional planar imaging.
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Table 1. Results of Tc99m DTPA Study

No. Age Sex Previous Condition EEG »mTc DTPA images Outcome

1 26 M Anoxic encephalopathy Flat No flow Death #f

2 41 M Brain metastasis of Few waves No flow Death #
stomach ca.

3 65 F Rt. MCA infarct Flat No flow Death#
Aspiration pneumonia

4 71 F  Cerebral infarct * No flow Death#£
Aspiration pneumonia

5 62 F  Brain stem infarct Diffuse Delayed flow of Rt. carotid Death 3 days
Acute renal failure encephalopathy artery and jugular vein later

pattern after study

6 61 M Rt MCA infarct Few waves No flow Death #

7 70 F Brain stem infarct Flat No flow Death #

8 35 M Head trauma Flat No flow Death#

*Unchecked

# Death within 24 hours after study

Table 2. Results of **Te HMPAO Studies

No. Age Sex Previous condition Clinical data #nTc HMPAO Outcome
1 52 F Head trauma Neurologically brain death + (no perfusion) Death
Barbiturate coma state
2 2 M Head trauma neurologically brain death + Death
3 39 M Head trauma Neurologically brain death + Death
Apanea test(+) EEG: flat
4 42 - M ICH(intracranial hemorrage) Neurologically brain death + Death
5 40 F ICH Apnea test(+) Hypothermia + Death
6 50 M SAH(Subarachnoid Apnea test(+) + * Death
hemorrage) Hypothermia
7 4 M Head trauma 1. Neurologic response(+) 1. Perfusion defect except Death
2. Neurologically brain death cortical region
Apnea test(+) 2. +
8 3 M Head trauma Neurologically brain death + Death
Apnea test (+)
9 63 M SAH Neurologically brain death ) + Death
Apnea test(+)
10 23 M Head trauma TCDS: Brain death + Death
EEG flat
11 24 M Brain edema TCDS: Brain death + Death
12 40 F ICH EEG flat + Death
13 51 F shock Neurologically brain death + Death
14 6 M ICH Neurologically brain death + Death
15 42 M Head trauma Apnea test(+) + Death
EEG flat
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Fig. 1. ®"Tc DTPA brain images of a 40 year male. Note the
nonvisualization of sagittal sinus activity and lack of intra-
cerebral uptake in the dynamin and blood pool images.
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Fig. 2. *"Tc HMPAO brain images of a 22 year male. No evidence of
intracerebral perfusion except cranial valut, seen on a) coronal
and b) transaxial sections.
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Table 3. Comparison of ICP and HMPAO Image

No. Age sex ICP(mmHg) Tc HMPAO image

1 52 F 32 No perfusion

2 22 M 78 No perfusion

3 39 M 40 No perfusion

4 42 M 40 No perfusion

5 40 F 116 No perfusion

6 4 M 1) 10 1) cortical perfusion
2) 63 2) No perfusion

7 39 M 47 No perfusion

8 63 M 70 No perfusion
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