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Chronic subdural haematoma is the medical name for bleeding

that occurs between the skull and the brain. It usually happens

to older people, like grandparents. If it causes serious symptoms,

brain surgeons will operate. However, even after surgery, chronic

subdural haematomas can come back, and further operations may

be needed. We tested whether a medication called dexamethasone

could prevent chronic subdural haematomas from coming back

by performing a study of 750 people, in which half received the

medication and half did not. The results showed that dexamethasone

was good at stopping brain bleeds from coming back, but it had other
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e�ects that caused patients to have amore di�cult recovery than did

those who did not take it. These results are really important to stop

doctors from giving this medication—it shows that, at the moment,

surgery alone is the best treatment.

INTRODUCTION

Chronic subdural haematoma, commonly called a brain bleed, is aCHRONIC

SUBDURAL

HAEMATOMA

When blood collects
between the skull and
the brain. This can put
pressure on the brain
and stop it from
working well, which
may require
an operation.

condition in which bleeding occurs on the brain surface, between the
skill and the brain. It most commonly a�ects older people such as
grandparents (Figure 1). A brain bleed can put pressure on the brain
and stop it from working well. People with subdural haematomas
often feel unsteady, confused, or weak on one side of the body.
These problems can develop gradually over days or weeks and are
generally noticed by the person’s family, including their children
and grandchildren.

Figure 1

Figure 1

Chronic
subdural haematoma is
the medical name for
bleeding that occurs on
the surface of the brain.
It commonly a�ects
older people, such as
grandparents.

WHY DOES CHRONIC SUBDURAL HAEMATOMA NEED BRAIN

SURGERY?

Brain surgeons are usually the doctors who treat brain bleeds. The
main form of surgery used to treat chronic subdural haematoma is
called a burr hole evacuation. In this operation, surgeons drill some

BURR HOLE

EVACUATION

A procedure where the
neurosurgeon uses a
special drill to drill
some small holes in the
skull to drain the
collected blood. This
reduces pressure within
the skull.

holes in the skull, which allow them to wash out the blood (Figure 2).
This surgery is necessary because the skull is a closed box that is just
the right size to fit the brain. It does a great job of protecting the brain
too! However, when blood or fluid gets into the skull, this puts pressure
on the brain, stopping it fromworking normally. Opening up the closed
box of the skull and washing out the blood relieves the pressure on the
brain, allowing it to work normally again.
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Figure 2

Figure 2

To treat chronic
subdural haematomas,
brain surgeons
commonly use a drill to
make two holes in the
skull, through which
the blood is washed
away. This relieves the
pressure on the brain
and helps the patient
get better!

Burr hole evacuations usually take 30–60min and the surgery is
pretty straightforward! Most people get better very quickly after this
operation, but the blood can return in up to two of every 10 patients,
requiring another operation.

Scientists have been looking for drugs that might prevent the bleeding
from coming back. In the 1970s, some doctors thought that a
medication called dexamethasone (the samemedication used to treat

DEXAMETHASONE

A medication to relieve
inflammation by
moderating the body’s
immune response to an
irritant, in this case, the
collection of blood
between the skull and
the brain.

patients with severe COVID-19) worked well [1]. Doctors in the US, the
Netherlands and Spain used dexamethasone with some success, but
their studies could not say for sure that the drug was always helpful
[2, 3]. So, in 2013, we designed a large study that would allow doctors
to be certain whether dexamethasone worked to prevent return of
chronic subdural haematomas, and whether it improved recovery for
patients with these brain bleeds.

DESIGNINGMEDICAL STUDIES

Doctors and researchers use lots of di�erent types of study to find
out if one way of treating a condition is better than another way.
Some of these studies are better than others. The best type of study
is called a randomized controlled trial, in which people with a certain

RANDOMIZED

CONTROLLED TRIAL

A medical study in
which patients are
randomly assigned to
one of two treatments.
Results of these trials
provide the best
evidence about
whether a
treatment works.

medical conditions are randomly chosen to receive one treatment or
another. Randomized controlled trials reduce bias in medical studies;BIAS

A problem where
particular research
finding deviates away
from the “true” finding.
This could be caused
by flaw in the study
design or the method
of collecting or
interpreting information.

for example, without the random choosing process, doctors might
choose people who are more likely to benefit from one of the
treatments, so the study might incorrectly show that that treatment
is better.
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When designing randomized controlled trials, there are three other
critical things to consider:

• Who do we include or exclude?
• Howdowe judgewhich treatment is better? It is important to pick
a measure that is important to both the doctors and the patients.

• Howmany people do we need? To determine this, we often need
the help of experts in medical statistics.

OUR RANDOMIZED CONTROLLED STUDY

The previous studies using dexamethasone for chronic subdural
haematoma were not randomized controlled trials, so we thought
that it was necessary to conduct such a study before recommending
the use of this drug for patients with brain bleeds. We designed a
randomized controlled trial to test whether people who received
dexamethasone alongwith surgery for a chronic subdural haematomas
did better than those who took no medication [4]. It took just over 3
years to recruit 750 patients to the study from around the UK. Half
of the patients got dexamethasone and the other half got a placebo,

PLACEBO

A treatment that is
usually identical to the
medication being
tested (so that patients
can not tell the
di�erence), but that
does not contain the
active drug.

which is a pill or treatment that looks just like the medication but does
not contain the active ingredient. We followed up with the patients
for 6 months to see how well they recovered from their operations
and whether their chronic subdural haematomas came back (Figure
3A) [5].

Figure 3

Figure 3

(A) Design for the
randomized controlled
trial of dexamethasone
vs. placebo, for patients
with chronic subdural
haematomas. (B)
Results of the
randomized controlled
trial for use of
dexamethasone to
treat chronic subdural
haematomas. Results
showed that, although
dexamethasone
reduced the need for
further operations from
7 to 2%, the patients
who took
dexamethasone had
more complications
than the placebo group
(16 vs. 6%) and fewer of
them made a good
recovery (84 vs. 90%).

As we expected, chronic subdural haematomas were much less likely
to come back if dexamethasone was given, with only 2% of patients
in the dexamethasone group needing repeat surgery compared to 7%
in the placebo group. However, surprisingly, the patients who were
given dexamethasone still made a worse recovery overall compared
to the placebo group (Figure 3B). This means that, despite helping
with the brain bleed, the dexamethasone caused complications that
made patients more ill. These complications included infections and
high blood sugar, which made it harder for patients to make a
full recovery.

kids.frontiersin.org October 2022 | Volume 10 | Article 789786 | 4

https://kids.frontiersin.org/
https://kids.frontiersin.org/article/10.3389/frym.2022.789786
https://kids.frontiersin.org/article/10.3389/frym.2022.789786
https://kids.frontiersin.org/article/10.3389/frym.2022.789786


Chari et al. Magic Medication for Brain Bleeds

CONCLUSION

Randomized controlled trials are important to accurately compare
two treatments. In our randomized controlled trial, we showed that,
although dexamethasone reduces the need for further operations
in patients with chronic subdural haematoma, it is associated with
more complications during recovery. This study was really important
for providing a definitive answer about whether dexamethasone
was a good medical treatment for people with brain bleeds. It
showed that, even though previous scientific studies suggested
dexamethasone was e�ective, the only way to know for sure was to
do a large, randomized controlled trial like we did. Because of our
work, dexamethasone is no longer given for brain bleeds—our results
changed the practices of doctors around the world.

Unfortunately, chronic subdural haematoma is becoming more
common [6]. Future research will hopefully improve treatment.
For example, other randomized controlled trials have shown the
importance of inserting a small drain under the skull for a few days
after surgery [7]. In the future, we hope that patients will be able to
have less invasive surgeries or even avoid surgery altogether!
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