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GCS: Glasgow Coma score
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SDH: subdural hematoma
TBI: traumatic brain injury

WHO: world health organization

Executive Summary

These guidelines are concerned with management of traumatic acute subdural

hemorrhage.

Recommendations
Initial Management: (as a part of initial TBI management)

B Avoid hypoxia.
< Strong recommendation.

B Secure the airway (endotracheal intubation) in patients with GCS <8 who are
unable to maintain their airway or who remain hypoxic despite supplemental
02.

< Strong recommendation.
B Avoid hypotension.
<> Strong recommendation.

M Brain imaging (CT) must be available and repeated if needed. we recommend
also ICU admission, close neurosurgical observation (if any of these is not
available, refer to a tertiary center).

< Strong recommendation.

B The availability of equipped neurosurgery operating room is essential for
management (if it is not available, refer to a tertiary center).

<~ Strong recommendation.

B Anti-seizure medications (ASM):



Consider the use of ASMs (e.g., phenytoin, valproate, or carbamazepine) to
decrease the incidence of early PTS (within 7 days of TBI).

<> Conditional recommendation

Definitive treatment

B An acute subdural hematoma (SDH) with a thickness greater than 10 mm or a
midline shift greater than 5 mm on computed tomographic (CT) scan should

be surgically evacuated as soon as possible

< Strong recommendation

B An acute SDH less than 10 mm thick and a midline shift less than 5 mm should
undergo surgical evacuation as soon as possible, if the patient develops one or

more of the following criteria:

» A sustained decrease of the GCS score by 2 or more points from that
measured at the time of first assessment that is refractory to conservative
management (after exclusion of general causes).

> Signs of lateralization.
> Increased intracranial pressure (ICP).

< Strong recommendation

B If surgical evacuation of an acute SDH is indicated, it should be performed

using a craniotomy/craniectomy ( preferably with duraplasty)

< Strong recommendation.

Introduction



Acute subdural hematoma (SDH) represents a major clinical entity in traumatic
brain injury (TBI), diagnosed on computed tomography (CT) as extraaxial,
hyperdense, crescent lesion between the dura, and brain parenchyma. Between
12% and 29% of patients admitted with a severe traumatic brain injury (TBI) have
an acute SDH. When combining all patients with TBI, 11% present with an SDH.
Acute traumatic SDH has been traditionally considered a lesion that should be
treated surgically, although some might be approached conservatively. Because of
its complex pathophysiology, mortality of acute SDH has been remaining high, in
spite of advances in emergency medical systems, diagnostic modalities, and

treatment techniques.!

Theoretically, intracranial hypertension due to acute SDH may lead to
transtentorial cerebral herniation and secondary ischemic injury of the brain. The
purpose of surgery is to release from herniation and to reduce secondary ischemic
injury minimally. Thus, acute SDH causing significant mass effect, which may be
effectively reduced by surgery, is supposed to be an indication for surgery. In
general, initial surgical indication may be based on the patients GCS score,
pupillary examination, and CT findings. Neurological deterioration and/or increase

in ICP may also be an important factor in delayed decision.?

The choice of surgical procedures may depend on the surgeon’s expertise, training,
neurological status of patients, duration from deterioration, pre-operative
radiological findings, degree of intraoperative brain swelling, and availability of
operating theater. In principle, the purpose of surgery is to release brain from
intracranial hypertension to suppress secondary injury minimally. Thus, large
craniotomy with hematoma evacuation may be principle. When intra- and/or post-
operative brain swelling is strongly expected, decompressive craniectomy may be

suitable. However, as it has been known that bony decompression result in
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apparent exacerbation of edema, the superiority of decompressive craniectomy to

craniotomy is still controversial. 4

Scope and Purpose

This Guideline is concerned with diagnosis and treatment decision of isolated acute
traumatic subdural hematoma. The purpose of this multidisciplinary guideline is to
identify improvement in the diagnostic tools and treatment strategies in managing
patients with acute traumatic subdural hematoma and to create actionable

recommendations to implement these strategies in clinical practice.

The target audience
The guideline is intended for all clinicians who are likely to diagnose and manage
patients with traumatic brain injuries, and it applies to any setting in which patients

with acute subdural hematoma would be identified, monitored, or managed.

Methods
A comprehensive online search for guidelines and articles was undertaken to
identify the most relevant articles to be reviewed and guidelines to consider for

adaptation.
Inclusion/exclusion criteria followed in the search were:

® Selecting only national and/or international guidelines.

® Specific range of dates for publication (using guidelines published or updated
2015 and later)

® A large series of case studies using surgical or nonsurgical management have
been reviewed.

® Selecting peer reviewed publications only.

® Selecting guidelines written in English language.



Selected articles were evaluated for design, prognostic significance, therapeutic

efficacy, and overall outcome.

® Case series on cases less than 10 in the study were excluded.

® Excluding guidelines written by a single author, not on behalf of an
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organization to be valid and comprehensive, a guideline ideally requires
multidisciplinary input

Excluding guidelines published without references
The following characteristics were summarized in a table:

Developing organization/authors

Date of publication, posting, and release
Country/language of publication

Date of posting and/or release

Dates of the search used by the source guideline developers

All retrieved Guidelines were screened and appraised using the AGREE Il

instrument (www.agreetrust.org) by at least two members. The panel decided on a

cut-off point or ranked the guidelines (any guideline scoring above 50% on the

rigor dimension was retained). We choose for adaptation:

Guidelines for the Management of Severe Traumatic Brain Injury 4th

Edition: Brain Trauma Foundation: September 2016.5

Evidence assessment
According to WHO handbook for Guidelines we used the GRADE (Grading of

Recommendations, Assessment, Development and Evaluation) approach to assess

the quality of a body of evidence, develop and report recommendations. GRADE



methods are used by WHO because these represent internationally agreed

standards for making transparent recommendations.

The four levels of evidence are:

= High certainty evidence
= Moderate certainty evidence
= Low certainty evidence

= Very low certainty evidence

Table (1): Quality of evidence in GRADE

Quality level Definition

High We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate  Weare moderately confident in the effect estimate: the frue effect s ikely to be close fo the estimate of the
effect, but there s  possibility that itis substantially different,

Low Our confidence in the effect estimate is imited: the tru effect may be substantially different from the
estimate of the effect.

Verylow  Wehave verylittle confidence in the effect estimate: the true effectis liely to be substantially diferent
from the estimate of effect.

GRADE: Grading of Recommendations Assessment, Development and Evaluation.



Downgrade in presence of Upgrade in presence of

Study limitations Dose-response gradient
-1 Serious limitations +1 Evidence of a dose-response gradient
-2 Very serious limitations

Direction of plausible bias

Consistency +1 All plausible confounders would have

-1 Important inconsistency reduced the effect

Directness Magnitude of the effect

-1 Some uncertainty +1 Strong, no plausible

-2 Major uncertainty confounders, consistent and direct evidence
Precision +2 Very strong, no major threats to validity and
-1 Imprecise data direct evidence

Reporting bias
-1 High probability of reporting bias

Table (2): Factors that determine How to upgrade or downgrade the quality of

Evidence

The strength of the recommendation
The strength of a recommendation communicates the importance of adherence to

the recommendation.

Strong recommendations

With strong recommendations, the guideline communicates the message that the
desirable effects of adherence to the recommendation outweigh the undesirable
effects. This means that in most situations the recommendation can be adopted as
policy.

Conditional recommendations

These are made when there is greater uncertainty about the four factors above or if
local adaptation has to account for a greater variety in values and preferences, or
when resource use makes the intervention suitable for some, but not for other
locations. This means that there is a need for substantial debate and involvement of

stakeholders before this recommendation can be adopted as policy.



When not to make recommendations

When there is lack of evidence on the effectiveness of an intervention, it may be

appropriate not to make a recommendation.

Recommendations

Initial management

ltems:

Strength of

Recommendation

Level of Evidence

B Avoid hypoxia Strong Moderate-Quality
Evidence®
B Secure the airway (endotracheal intubation) in | Strong Moderate-Quality
patients with GCS <8 who are unable to maintain Evidence®
their airway or who remain hypoxic despite
supplemental O2
B Avoid hypotension Strong Moderate-Quality
Evidence®
B Brain imaging (CT) must be available and repeated | Strong High-Quality
if needed. we recommend also ICU admission, close Evidence®
neurosurgical observation (if any of them not
available, refer to a tertiary center).
e The availability of equipped neurosurgery operating _ _
room is essential for management (if it is not | Strong ngh-QuaGIIty
available, refer to a tertiary center). Evidence
e Antiseizure medications (ASM):
Conditional Moderate-Quality

Consider the use of ASMs (e.g., phenytoin,
valproate, or carbamazepine) to decrease the
incidence of early PTS (within 7 days of TBI).

Evidence®




Definitive treatment

Level of Level of evidence

recommendation

B An acute subdural hematoma (SDH) with a

Conditional Intermediate certainty
thickness greater than 10 mm or a midline shift . ;
evidence.
greater than 5 mm on computed tomographic (CT)
scan should be surgically evacuated as soon as
possible, guided by the patient’s Glasgow Coma
Scale (GCS) score.
B A comatose patient (GCS score less than 9) with . . .
Conditional Intermediate certainty
an SDH less than 10 mm thick and a midline shift . ;
evidence

less than 5 mm should undergo surgical
evacuation as soon as possible, if the patient

develops one or more of the following criteria:

» A sustained decrease of the GCS score by 2 or
more points from that measured at the time of
first assessment that is refractory to
conservative management (after exclusion of

general causes).

» Signs of lateralization.

> Increased intracranial pressure (ICP).

B If surgical evacuation of an acute SDH is ) ) o
Good practice | Intermediate certainty

indicated, it should be performed using a )
statement evidence

traumatic flap craniotomy/craniectomy preferable

with duraplasty.

Implementation Considerations:
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training for neurosurgeons on guidelines application.

Clinical Indicators:

1) Glasgow outcome score on admission and to be repeated every 2 hours.

2) Cranial CT scan on admission for monitoring
Research Gaps

Role of neuroprotective agents in improving outcome after surgery for traumatic

acute subdural hematoma.

Updating the guideline

To keep these recommendations up to date and ensure its validity it will be
periodically updated. This will be done whenever strong new evidence is available

and necessitates updating.

ANnexes:

Glasgow Coma Scale
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Adults & Older Children

Young (Pre-School) Children

Infants or Ventilated

BEST EYE RESPONSE (4)

4 | Open spomansausly Open spontaneously Open spontansously
3 | Open 1o vaice Open to voice Open to voice
2 | Open fo pain Open to pain Open to pain
1 | Mo opening No opening Mo opening

BEST VERBAL (OR GRIMACE) RESPONSE (S)
5 | Orientated Alert, babbles, coos, words or sentences to usual abfty | Spontaneous normal facialioro-maotor activity
4 | Confused Less than usual ability and/or spontansous irritable cry | Less than usual spontaneous activity or only response to touch
3 | Inappropriate words Cries inappropriately Vigorous grimace to pain
2 | Incomprehensible sounds QOccasional whimpers and/or moans Mild grimace to pain
1 | Mo verbal response Mo verbal response Mo response to pain

BEST MOTOR RESPONSE (6)

Cbeys commands

Obeys commands or normal spontaneous movement

Obeys commands or normal spontaneous movement

Localises pain

Localises pain or withdraws to touch

Localizes pain or withdraws 1o touch

Withdraws to pain

Withdraws 1o pain

Withdraws fo pain

Decoriicate flexion to pain

Decorticate flexion to pain

Decorticate flexion to pain

Decerebrate extension to pain

Decerebrate extension to pain

Decerebrate extension to pain

= | P3| fa | =] oo | @

Mo motor response

Mo motor response

Mo molor response
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