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EFFECT OF CRANIOTOMY ON THE BRAIN SCAN RELATED TO TIME ELAPSED AFTER SURGERY
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It is well recognized that surgical lesions of the
skull can result in long-standing abnormalities of
the cerebral scan (I/-6). The typical finding is a
peripheral increase in radioactivity corresponding to
the shape of the skull defect and thought to repre-
sent uptake of tracer by extracerebral tissues and
not the brain itself. This can cause difficulties in
interpreting the postoperative scan. At times it is
impossible to decide whether an abnormal appear-
ance is due to a recurrence of the original lesion
or merely to postcraniotomy residua in the skull
and extracerebral soft tissues. Interpretation would
be facilitated if one knew the probability of visual-
izing skull and scalp uptake based on the time elapsed
between surgery and scanning. This is the basis of
the present study.

PATIENTS AND METHODS

Brain scans or Anger camera images obtained
since 1966 in 115 patients who had brain surgery
were examined, together with skull x-rays and case
histories. There were 100 adults and 15 children
(14 years old or younger). In 80 of the adults and
all the children, the skull bone flap had been replaced;
these have been classified as the “craniotomy” group.

TABLE 1. REASONS FOR SURGERY IN
115 PATIENTS UNDERGOING CRANIOTOMY
No. of patients

Adults Children
Cerebral tumor 29 5
Pituitary region tumor 7 4
Meningioma 16 1
Posterior fossa tumor 3 4
Subdural accumulation 9 —_
Vascular abnormality 8 —_
Epilepsy 7 —
Abscess 7 _—
Skull lesion 5 —_
Other _9 _l
100 15
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In 15 adults, part or all of the flap was not replaced
(“craniectomy” group) ; the remaining five adults had
had a steel or Teflon skull prosthesis inserted (“cra-
nioplasty” group). None of the 115 patients had
burr holes alone: all had had an actual bone flap.
The patients’ diagnoses are summarized in Table 1.

In all studies the radiopharmaceutical was **™Tc-
pertechnetate, usually with intravenous atropine and
oral potassium perchlorate. Rectilinear scans were
obtained with the use of one of a number of single-
or dual-probe 5-in. scanners, all with focused colli-
mators of 3%-in. focal depth. For gamma camera
studies a Nuclear-Chicago Pho/Gamma III instru-
ment with a 4,000-parallel-hole collimator was used.
At least four views (anterior, posterior, right, and left
lateral), and usually a vertex view as well, were
obtained in all cases.

Studies were included in this series only (A) if
there was no clinical evidence of a recurrence of
the original lesion at the time of scanning, or (B)
if all brain abnormalities in the scan could be clearly
distinguished and separated from any skull abnor-
mality. The large majority of patients fell into the
first category. If the brain scan showed a peripheral
accumulation of activity corresponding in size and
shape to the skull defect, it was classified “abnor-
mal”; if there was increased uptake which corre-
sponded to only part of the skull defect, the scan
was classified ‘‘abnormal—partial”; if the scan
showed no abnormality in the region of the bony
defect, it was classified ‘“normal”, regardless of
whether a lesion was visible elsewhere or not.

RESULTS

These studies are summarized in Fig. 1 and Ta-
ble 2. In the “craniotomy” group, adults and chil-
dren were analyzed separately, but their results
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FIG. 1. Histograms showing number of cases classified as
abnormal or normal, related to time elapsed between surgery and
brain scan. (“Abnormal"” and ‘‘abnormal—partial’’ cases have been
combined.) Note that time scale on abscissa is not linear.

showed no obvious differences and have been com-
bined in Table 2. This table and Fig. 1 demonstrate
a high incidence of abnormal uptake in the region of
the skull defect up till 4 years after surgery. From
5 years postoperatively onwards, normal studies pre-
dominated, and most of the abnormal group were of
the “partial” variety. “Abnormal” and “abnormal—
partial” scans showed similar trends, however, and
have been combined in Fig. 1. There were only four
abnormal scans (all “partial”) out of a total of 19
obtained more than 5 years postoperatively. This
included one patient in whom a slight but definite
increase in activity persisted 30 years after cra-
niotomy.

In the “craniectomy” group (Fig. 1), there was
a higher incidence (7 out of 9) of abnormal scans
after 5 years postoperatively. All but one of these
was of the “partial” variety, the exception being a
fully abnormal scan obtained 24 years after surgery.
The “cranioplasty” group (Fig. 1) comprised only
five patients, four of whom were classified “normal”,
although those with skull prostheses had diminished
activity at the site of the artificial flap.

DISCUSSION

According to these results, a craniotomy flap up
to 4-5 years after surgery can be expected with
80-90% certainty to result in accumulation of ac-
tivity visible in the brain scan. From 5 years onwards,
there is about a 75% chance that the scan will not
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TABLE 2. "CRANIOTOMY’’ GROUP:
SCAN CLASSIFICATIONS GROUPED
ACCORDING TO TIME ELAPSED
BETWEEN SURGERY AND SCAN

%

Abnor-
No. of patients n.ml
{in-

Period “‘Abnor- clud-
between “Ab- mal— ing %
surgery and nor- par-  ‘“Nor- par- Nor-
scan (yr) mal" tial” mal” Total tial mal

0-1 31 [ 1 38 97 3

1-2 14 5 1 15 93 7

2-3 8 2 2 12 83 17

34 5 2 1 8 88 13
4-5 1 1 1 3 67 33
5-6 ] 1 3 4 25 75
6-10 0 2 4 6 33 67
10-20 0 0 8 8 0o 100
More than 20 0 1 0 1 100 ]

54 20 21 5

be affected. If a substantial piece of bone is perma-
nently removed, the scan is likely to remain abnormal
for longer. Wilkins, Pircher, and Odom (3) found
no striking difference between the patterns of crani-
otomy and craniectomy but did not discuss the
element of time elapsed postoperatively.

The reasons for these abnormalities are unknown;
Maynard, et al (4) have suggested the type of sur-
gery, whether the dura were closed, possible sub-
dural accumulations, and brain damage as con-
tributing factors, but none of these seem likely
explanations for very long-standing derangements.
Possibly the surgery results in a prolonged abnor-
mality in the bone extracellular fluid space (7).

Several other series (2,3) have also included the
occasional patient with abnormal uptakes in the
region of the skull defect many years after surgery.
In some reports (2,3,5) the different patterns of
abnormal accumulation have been discussed, but
little attempt has been made to correlate these with
the time interval between surgery and scans. Van
Vliet and associates (/) in 1965 found no abnor-
malities in the postcraniotomy brain scan more than
79 days after surgery, but their radiopharmaceutical
was 131[-polyvinylpyrrolidone; there appear to have
been no other similar studies using more modern
agents. Oldendorf and Iisaka (7) have suggested
double-isotope subtraction techniques as one method
of removing interfering skull and scalp activity
during external measurements of brain radionuclide
content. This could conceivably be extended to the
field of imaging. The present data will hopefully also
prove useful in some instances of difficult scan inter-
pretation following cranial surgery.
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