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ABSTRACT

To determine the incidence of delayed intracranial haemorrhage and the indication for repeat computed tomography (CT), a one
and a half year retrospective study was made. A total of 289 patients had CT scan for head injury of which 78 (26.9%) had multiple
scans. Out of these, 5 patients developed delayed haemorrhages {(one extradural, one subdural and three iniracerebral haematoma).
The incidence of delayed intracranial haemorrhage in our series is small when compared with others. The main predisposing factors
are decompressive surgery, hyperventilation and cerebral dehydration therapy. It is important to know when fo repeat the CT scan.
A review of the literature regarding this aspect is presented and compared with our protecol. Intracranial pressure monitoring plays
an increasingly important role in the management of head injury and should be used-fo decide the patient requiring repeat CT.

Follow-up CT without other indication is not necessary.
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INTRODUCTION
There have been numerous reports regarding the risk of delayed
intracranial haemorrhage afterhead injury. Sequential or repeat
computed tomography have been advocated to detect these
lesions. In the past, certain centres have done sequential CT
merely based on the number of days post-trauma®™?. It is now
considered unnecessary and CT scans are only done when it is
thought to be useful for further management®®. The indication
and the timing of the repeat CT scan, however, are issues that
are being reviewed and practice may vary between centres.
The purpose of this study is to determine the incidence of
delayed intracranialhaemorthage and the scenario in which they
oceur. A review of the literature regarding the indication of repeat
CT is also presented.

PATIENTS AND METHODS

All patients admitted to the neurosurgical unit, Hospital Universiti
Sains Malaysia, Kelantan, Malaysia who had repeat CT between
August 1990 and December 1991 were reviewed.

The initial CT were analysed for any intracranial injury, The
repeat CT scans were analysed to detect any new lesion,
specifically a delayed haematoma, defined by previous authors
as a lesion of increased attenuation developing after admission
to hospital in a part of the brain which the admission CT had
suggested was normal®®. The number of extraaxial
haemorrhages (extradural or subdural haemorrhage) operated
were also noted.

All the CT scans were done with a Phillips Tomoscan 350
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whole body scanner. 9mm axial cuts were taken from the base to
the vertex. Tn the majority of cases, no intravenous contrast media
were given,

The indication(s) for repeat CT as well as the management
post CT were reviewed. The protocol for repeat CT at our unit
are as follows: (1) Glasgow Coma Scale (GCS) drops, (2) GCS
static, (3) GCS not improving as much as expected, (4) focal
sign developed, (5) on ventilator, (6) check post-surgery, (7)
follow-up, and (8) extradural haematoma (EDH)/subdural
haematoma (SDH) not operated.

RESULTS

Seventy-eight (26.9%) out of 289 patientsh ad multiple CT scans
for head injury. The number of CT scans done per patient are
shown in Fig 1. The majority of patients with repeat CT had CT
scan done twice.

Out of the 289 cases, 5 patients (1.74%) developed delayed
intracranial haemorrhages, two of these were extraaxial
haematoma {one EDH and one SDH). Both required emergency
craniotomies, The other 3 cases were delayed intracerebral
haematomas. All were treated conservatively (Table I). There
were a total of 46 extraaxial haemorrhages (40 EDH and 6 SDH)
operated during this period.

Fig 2 shows the correlation between the number of CT scans
done for each particular indication. The number of CT scan which

Fig 1 — No. of CT scan vs no. of patients
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Table I - Delayed haematomas detected

Patient Age Initial CT Previous Ventilator Delayed Interval with Surgery Clinical
(Years) surgery haematoma previous CT required Outconie
{.MRA 15 L frontal Yes Yes R parietal 2 days Yes Survived,
haematoma EDH Poor outcome
2. HLN 54 L SDH Yes No R SDH 7 days Yes Survived,
Good recovery
LMY 42 Bifrontal No Yes R frontal 2 days No Survived,
contusion, haematoma Good recovery
L frontal
haematoma
4. HY 43 Generalised No Yes R temporal 3 days No Survived,
oedema haematoma Good recovery
5. NMJ 18 L frontal No Yes L frontal 3 days No Survived,
haematoma haematoma Good recovery

EDH - Extradural haematoma
SDH - Subdural haematoma

Fig 2 — Clinical indication for repeat CT vs no. of CT
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detected a delayed intracranial haemorrhage according to the
indication for repeat CT is also illustrated.

Among patients on ventilator and those who had surgery (or
both), 4 cases of delayed haemorrhages were detected, Follow-
up CT without any other indication detected one delayed
intracerebral haemorrhage. The other indications did not detect
any case of delayed haemorrhage.

DISCUSSION
The existence of delayed intracranial haemorrhages has been
increasingly recognised with the advent of CT®%™. It has become
clear that despite a normal initial CT after evacuation of a
haematoma, the risk of developing a delayed haemorrhage exist.
Its actual incidence however is small. Qur study showed only
5 cases out of 289 (one EDH, one SDH and 3 intracerebral
haematomas) developed delayed intracranial haemorthages. This
is slightly lower compared with the series by Borthne et al®
who had 9 cases of delayed intracranial haemorrhage (2 EDH,
onte SDH and 6 intracerebral haematomas) out of 300 patients.
Most series written on delayed extradural haematoma
(DEDH) had a detection rate of 5% - 10%%219. We only detected
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one out of 40 EDH cases (2.5%). Poon et al™™ noted an incidence
of 30% (22 out of 73 cases). We believe that our lower detection
rate is due to our rural setup where patients are referred very late
from the peripheral centres and occasionally, only when their
condition deteriorate. So-called delayed haematoma may have
already surfaced. In the series by Poon et al®, the patients had
an initial CT less than one hour after trauma.

Several factors are known to contribute towards the
development of delayed extraaxial haemorrhages. These include
hypovolemia andfor hypotension, surgical decompression,
dehydration therapy and hyperventilation®™®. It has been
postulated that the removal of the tamponading effect by these
mechanisms lead to the delayed haemorrhages®!2,

Both of our cases of extraaxial haemorrhages had previous
decompressive surgery. In addition, one was also on ventilator.
Di Rocco et al'? noted that about half of the delayed epidural
haematoma occurred following craniotomy to remove another
haematoma. Rivas et al?® in his series, found that 8 of 13 of his
cases occurred following decompressive surgery or were initially
hypotensive and resuscitated. These two mechanisms are thus
very important and increased vigilance are needed when
managing them.

Delayed intracerebral haematoma is thought to be due to a
local failure of cerebral blood flow regutation secondary to the
injury. Relaxation of cerebrovascular resistance leads to
transmission of intracerebra! pressure to the capillary bed and
thus haematoma formation®. Relief of tamponading effect after
surgical decompression is another factort®13,

The significance of delayed intracerebral haematoma is
unlike the extraaxial lesion as most of them are conservatively
treated™, All three of our cases were conservatively treated and
survived.

The risk of intracranial haematomas, however, can never be
totally discounted even when risk factors are not present. Miller
et al’'™ studied 183 patients with initial full GCS who later
developed traumatic intracranial haematomas requiring
evacuation. Sixteen percent of these had no skull fracture or focal
neurological signs and symptoms initially. Numerous case reports
attest to this possibility 519,

It is thus difficult to predict the development of these
haematomas. Their presence are undeniable but they are actually
rare. Although risk factors are known, they can occur under
almost any circumstances. Time-based repeat CT will detect the
delayed haematomas but will utilise a lot of resources. It is thus



important to know when to repeat the CT scan.
Various indications for repeat CT have been espoused.
Frankhauser et al®” in 1983 proposed the following:

1. After 2-3 days if the first CT shows a fracture with an
overlying collection of blood too small for surgical
evacuation;

2. In all cases of secondary deterioration;

3. Where there is a secondary elevation of intracerebral pressure
(ICP);

4. Where there is no clinical improvement;

5. In cases where there is no persistent elevation of ICP after
evacuation of intracranial haemorrhage;

6. After 12 to 24 hours for all paralysed and ventilated patients.

Bucci et al® in 1986 suggested that polytrauma patients must
be rescanned after correction of hypovolemia even if the initial
CT was normal. In addition, a repeat CT within 24 hours was
also suggested to detect a delayed contralateral haematoma after
surgical decompression.

Lately, the indications for repeat CT have been simplified.
Gentleman et al® in 1989 mentioned that repeat CT is indicated
when:

1. Mean ICP becomes elevated above 30 mmHg,
2. There is clinical deterioration,
3. There is failure to improve.

A similar protoco] was advocated by Hadley®™ in 1991,

It is clear that the indication for repeat CT takes into account
all of the known risk factors as mentioned earlier. In addition,
the role of intracranial pressure (ICP) monitoring has been
emphasised, in particular by the later authors.

In severe head injury, ICP monitoring detects rising
intracranial pressure early. The patient can then be scanned to
determine whether the raised ICP is due to a new haemorrhage
or generalised brain-swelling. Appropriate treatment, either
surgical evacuation or measures to reduce brain swelling, can be
instituted. CT only detects focal lesion relatively late. It is a
fallacy also to use the CT scan as an indicator of ICP as the ICP
may be normal despite contrary evidence on the CT scan''?. Thus
determining ICP in hyperventilation and/or mannitol therapy
using CT scan can be errcneous.

Review of the indications of repeat CT at our unit indicate
that our doctors generally follow the guideline as set by these
authors. The only difference is that some patients simply have
follow-up CT scans. When delayed intracerebral haematoma is
detected, the treatment is conservative. More intracerebral
haematomas will be detected by routine follow-up CT but the
significant ones would have been suspected clinically'™. Routine
foliow-up CT is probably not necessary. There are other important
indications for repeat CT, but on these indications in our series,
no cases of delayed haemorrhage was detected. A larger series
would be needed to further evaluate this,

CONCLUSION
CT scans are useful to detect delayed intracranial haemorrhages
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after head injury. The incidence of such lesions are small although
the actual number would depend on the timing of the initial CT
scan and the imaging protocol. Patients on hyperventilation/
mannitel therapy or who undergo surgical decompression are at
the highest risk.

There are many indications for repeat CT scan. Use of
intracranial pressure monitoring devices in severe head injury is
increasingly becoming more important and should be used to
determine which patient requires repeat CT. Routine follow-up
CT is not indicated.
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