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Trauma is now a major medical problem. Ac-
cidental injuries constitute the fourth leading cause of
death in the United States, and the primary cause of
death below the age of 37.

The costs of immediate medical and surgical
care, prolonged hospitalization, and lost productivity
amount to several billions of dollars annually.

Nuclear medicine techniques have an important
place in the evaluation of the injured patient. In
general, they are rapid and noninvasive. They can
provide functional as well as anatomic information.
The sensitivity is often greater than that of routine
radiographic procedures, particularly in the evalua-
tion of bone lesions. The accuracy of imaging in
evaluating traumatic damage to the skull and ab-
dominal organs approaches or equals that of
angiography.

An awareness of the wide range of examinations
available to the physician who must evaluate and
treat the injured patient is necessary if these ex-
tremely useful techniques are to be utilized.

The following discussion will describe
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the radionuclide procedures used in diagnosis of
trauma and their clinical usefulness. For review of the
literature and extensive documentation of the studies
and results explained below, the reader is referred to
the articles listed at the conclusion of this discussion
(1-4). Specific citations will not be made here, except
for studies not included in these reviews.

I. Central Nervous System Trauma.

A. Brain Imaging: Radiographic examination of
the skull provides minimal information in the pa-
tient with head trauma. The presence or absence of
linear skull fracture has no demonstrable relationship
to the presence of significant intracranial damage
(5, 6). Contrast angiography is highly specific and
provides high-resolution studies of the intracranial
vascular tree and traumatic mass lesions. However,
it is expensive and uncomfortable and has a signifi-
cant morbidity.

Radionuclide studies are more revealing than
plain films. They are also less expensive, less uncom-
fortable, and far less invasive than angiographic
procedures and can provide useful information about
intracranial blood flow and traumatic damage.

1. Extracerebral hematomas. Subdural hema-
tomas are found in 55% to 70% of patients suc-
cumbing to head injuries. Epidural hematomas occur
about one-fifth as frequently. The patient with an
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the range of 60% to 75%. Dynamic imaging has
reportedly raised the diagnostic accuracy of early
studies to nearly 100%, but in some series has been
positive in only half of proven cases of subdural
hematoma. The sensitivity of the examination is im-
proved by obtaining images several hours after injec-
tion and repeating equivocal studies after several
days. This also decreases the problem of false-
positives because of soft tissue scalp trauma, which
demonstrates rapidly diminishing activity over
several days.

A negative study does not rule out the presence
of a small subdural collection. The resolving
capabilities of cerebral angiography are un-
questionably higher and its sensitivity approaches
100%. Radionuclide imaging should diagnose collec-
tions of more than 1 cm in diameter. It may be difh-
cult to appreciate subdural collections by imaging
when they are located in the posterior fossa, under
the temporal lobe, or in other unusual locations.

Bilateral small collections may be deceptive since
the observer cannot compare one side to the other.
This is a particular problem in children, in whom
bilateral collections are more common than in adults.
However, the striking thickness of the vascular rim
can suggest the diagnosis (Fig 2). The study should
not be called truly negative unless delayed views are
obtained and are normal. The incidence of positive
scans increases over one to four hours after injection,
and equivocal studies can be definitely diagnostic if
delayed imaging is performed.

Fig 2—Bilateral subdural hematomas. This static scin-
tiphotographic study was performed 2 hours following injection.
Thickening of both vascular rims on the sagittal projections is as-
sociated with a diffuse increase in uptake over both hemispheres on
the lateral views.

2. Intracerebral hematoma and contusion. Few
cases of intracerebral hematoma have been reported,
probably because the acute nature of the patient’s
condition often precludes radionuclide evaluation.
However, the appearance of a well-defined area of in-
creased activity within the brain, on all projections,
has been described. The appearance is in-
distinguishable from tumor, abscess, or infarct, and
the study must be interpreted in context and
sometimes repeated. Again, delayed imaging will lead
to more positive diagnosis. The sensitivity of the
study 1s about 65% to 75%.

Contusion may present a similar appearance on
imaging studies, but no definite mass can be seen
when angiography is performed. The scan returns to
normal over several weeks. More often, the scan in
cases of contusion is normal.

3. Radionuclide cisternography. This is a more
difficult and invasive procedure than brain scanning,
and because of the risk of aseptic meningitis, causes a
higher morbidity. However, in certain instances it can
reveal very useful information. A small volume con-
taining 0.5 to 1.0 millicuries of "'In-DTPA is in-
troduced directly into the subarachnoid space via
lumbar or cisternal puncture. Sequential views in
lateral and anterior positions over the spine and skull
are necessary.

The study can be used to detect CSF leaks from
the spinal canal (10) (Fig 3) or skull. In the latter
case, nasal pledgets can be left in place for later
counting as an aid in detecting leaks through the
frontal sinuses, cribriform plate, sphenoid sinus, and
petrous bone. If proper techniques are employed, the
accuracy of the procedure is quite high (>90%). After
a leak has been seen, rectilinear scanning may be per-
formed for more exact correlation with skull x-rays
in determining the surgical approach.

The syndrome of normal-pressure hydro-
cephalus can occur after traumatically induced sub-
arachnoid bleeding. The mechanism is presumed to
be obstruction of usual CSF absorption pathways
by adhesions. Abnormal CSF flow patterns can be
detected by radionuclide cisternography. Serial imag-
ing at 1, 6, 24, and 48 hours demonstrates filling of
dilated ventricles at 24 hours without the normal ac-
tivity over the hemispheres, and ventricular stasis at
48 hours.

II. Liver and Spleen Injury.

The liver is injured in 5% to 10% of patients
suffering blunt abdominal trauma, and is the most
commonly injured organ in penetrating abdominal
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TABLE 1
Liver Imaging in Abdominal Trauma
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No. of True False True False %
Study Patients Negative Negative Positive Positive Correct
A 119 100 0 17 2 98.3
B 19 16 0 3 0 100
C 8 3 0 5 0 100
D 16 15 0 1 0 100
162 134 0 26 2 98.7

lobe to the spleen can minimize the chance of faise-
positive diagnosis of spleen injury. Angling and
obliquing the detector allows visual separation of the
spleen from the overlapping left hepatic lobe, which,
in the straight posterior postion, may simulate a
wedge-shaped defect in the spleen (see accompanying
article on pitfalls and artifacts in this issue). Rib im-
pressions may also simulate lacerations, but can be
suspected by the orientation of the defect and ruled
out by obtaining views with a lead strip marker in
place over the rib.

With an unequivocally normal study, further ex-
amination of the spleen and liver is usually unneces-
sary. A critically ill patient with a definitely abnormal
scan requires surgery. In cases of equivocal imaging
findings or atypical history or physical examination,
angiography may be necessary for further evaluation.
This is particularly important when there is a pos-
sibility of subcapsular hematoma, which can lead to
delayed rupture. However, despite the superior
resolution of angiography, sizable lesions may be
missed, possibly because it is difficult to obtain multi-
ple projections (Fig 6).

Any patient with trauma to the left upper
quadrant should be evaluated for possible kidney in-
jury in addition to splenic injury.

III. Genitourinary Tract Injury.

Although penetrating wounds and iatrogenic
damage such as renal biopsy and surgery account for
a number of renal injuries, about 90% are the result of
blunt abdominal trauma, predominantly automobile
accidents. Severe renal injury is not so often an im-
mediate threat to life, as is severe hepatic or splenic
injury, except in cases of penetrating injury.
However, the late sequelae of renal parenchymal loss
can be serious and include hydronephrosis, calcified
hematoma, calculi, pseudocyst, and scarring and
arterial injury leading to hypertension.

Minor renal damage occurs in the majority
(65%) of instances of renal injury, according to the
widely used classification of Hodges, et al. Contusion
is the commonest minor injury. Major disruption of
the parenchyma, with rupture of the capsule, exten-
sion into the collecting system, and/or segmental
vascular occlusion accounts for 30% of renal injuries.
Critical injury, with disruption of the renal hilus with
its major vessels, is rare.

Although the intravenous urogram, preferably
with a high dose of contrast media, is usually the first
examination performed in the patient with suspected
renal injury, studies of diagnostic quality cannot
always be obtained. A rapidly running intravenous

TABLE 2
Spleen Imaging in Abdominal Trauma

No. of True False True False %
Study Patients Negative Negative Positive Positive Correct
A 119 91 0 24 4 96.6

B 19 14 0 5 0 100
C 32 19 1 11 0 93.7
D 16 2 1 12 1 87.5%

E 16 9 0 7 0 100
202 135 2 59 5 96.0

* False-positive can be avoided. False-negative was insignificant puddling. (see text).
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