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ABSTRACT

Background: Grading and scoring systems are routinely used across various specialties in medicine and
surgery. They help us assess the severity of disease and often guide management as well. In addition, grading
systems allow us to prognosticate and gauge outcomes. Neurosurgeons also utilize an array of scores and
grading systems. This article aims to collate some of the common grading systems used in neurosurgical
practice to be utilized as an easy reference especially for junior doctors and other health-care providers
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Department of Neurosurgery, Methods: An initial literature search was carried out to look at the grading systems in use. These were
Leeds General Infirmary, Leeds, then distilled down to the ones that are frequently used in clinical neurosurgical practice based on my own
United Kingdom. experience as a doctor working in a tertiary neurosurgical unit. Neuro-oncology scoring systems were excluded

from the study.
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Results: Grading systems are grouped based on the area of neurosurgical practice they fall into such as cranial,
vascular, spinal, and miscellaneous. A brief description of each grading system is provided and the conditions
when they can be used in a tabular format. Discussion on the advantages and disadvantages of each grading
system is not included in the study.
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Conclusion: The list of grading systems in this article is not exhaustive. To the best of my knowledge, there seems

DOI to be no recent article, which summarizes them concisely. I hope that this summary will benefit the neurosurgical
10.25259/SNI_731 2022 community and wider audience.
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INTRODUCTION

There are numerous grading systems used in neurosurgery. This article aims to give a brief
summary of some of the commonly encountered grading systems in practice. For ease of use,
tables are provided for each of them. Although there are various articles on the individual grading
systems listed below, I believe that this concise tabular format will benefit clinicians working in
neurosurgery. The grading systems have been classified into the subspecialty of neurosurgical
practice they fall into. Neuro-oncology scoring systems were excluded from this study due to the
complexity of the current guidelines.
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to remix, transform, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
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CRANIAL NEUROSURGERY
Glasgow coma scale (GCS)

Professor Teasdale and Jennett first published the GCS in 1974
in the Lancet."! It is used worldwide not only in neurosurgery
but also in many other fields of medicine to assess a patient’s
conscious level and coma. Moreover, it serves as a practical
tool for doctors and nurses to document neurological status
regularly. The GCS has three components to assess; eye
opening — which can be graded from 1 point to 4 points, verbal
response from 1 point to 5 points, and motor responsiveness
from 1 point to 6 points. The sum of each component is used
to calculate an overall score. A minimum score is 3 and a
maximum score is 15 [Table 1]. In neurosurgical practice,
the most important component is the motor score. When
documenting GCS, it is helpful to document the individual
breakdown for each component as well as the overall score, that
is, E4, V5, M6, and GCS 15. If the patient is unable to verbalize,
for example, due to endotracheal intubation or tracheostomy;,
then this should be specified when documenting the GCS.
This is often abbreviated in the verbal score as V-T (for
endotracheal tube or tracheostomy). Similarly, if the patient is
dysphasic, then this is written as V-D.

Pediatric GCS

The pediatric GCS [Table 2] is slightly different to the adult
version but assesses the same three components as above. This

Table 1: Glasgow Coma Scale.

Eye opening Verbal response  Motor response

Spontaneously (4) Oriented (5) Obeys commands (6)

To voice (3) Confused (4) Localizes to pain (5)

To pain (2) Inappropriate Withdrawal from
words (3) pain (4)

no eye opening Incomprehensible  Flexion to pain

(1) sounds (2) (decortication) (3)
No verbal Extension

(decerebration) (2)
No motor response (1)

response (1)

The numbers in brackets correspond to the points assigned for each area
of the scale.

scale is used in children below the age of 2 years. Standard
GCS scale can be used for those above the age of 2.2

Endoscopic third ventriculostomy (ETV) success score

An ETV is a procedure done mainly for obstructive
hydrocephalus (noncommunicating). However, its use is not
limited to this condition. The procedure involves making a
hole in the floor of the third ventricle to allow cerebrospinal
fluid to flow.*! ETV success score was proposed by Kulkarni
et al.® and was aimed to estimate the likelihood of ETV
success at 6-month postoperatively. The score takes into
account three components, namely, age of the patient;
etiology; and history of a previous shunt and assigns
percentage points based on this. The points are then added.
A score >80% suggests a high likelihood of success, 50-70%
suggests moderate likelihood of success, and <40% suggests a
low likelihood of success®! [Table 3].

House-Brackmann classification for facial nerve palsy

This is a scoring system proposed by Dr. House and
Brackmann in 1985. The purpose of this is to assess the
severity of facial nerve palsy.® It consists of six grades, as
shown in Table 4. In neurosurgical procedures involving
major vestibular schwannomas, avoidance of facial nerve
injury is crucial. This grading system can be utilized to assess
and track the patient’s facial nerve recovery.™*”!

Frisen scale for papilledema

The Frisen and modified Frisen scale describes the grade
of optic disk swelling in conditions with raised intracranial
pressure.'”! These include conditions such as hydrocephalus
and idiopathic intracranial hypertension.!'” It is particularly
useful in both acute and chronic settings and is one of the
indicators of severity of the above named conditions. It is
also helpful in monitoring disease progression and treatment
outcome!'?! [Table 5].

Grading for diffuse axonal injury (DAI)

Adams et al. described in 1989 a grading system for DAI
based on histology of anatomic distribution of cerebral

Table 2: Pediatric Glasgow Coma Scale.

Eye opening Verbal response

Spontaneously (4) Smiles, oriented to sounds, follows objects, and interacts (5)
To verbal stimuli (3) Cries, but consolable, inappropriate interactions (4)

To pain (2) Inconsistently inconsolable and moaning (3)

No eye opening (1) Inconsolable and agitated (2)

No verbal response (1)

Motor response

Moves spontaneously and purposefully (6)
Withdraws to touch (5)

Withdraws to pain (4)

Abnormal flexion to pain (3)

Extension to pain (2)

No motor response (1)

The numbers in brackets correspond to the points assigned for each area of the scale.
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Table 3: Endoscopic third ventriculostomy success score.

Category Score

Age « <1 month=0

o 1-<6 months=10

¢ 6-<12 months=30

e 1-<10 years=40

e 210 years=50

« Postinfectious=0

« Myelomeningocele, intraventricular hemorrhage,
or nontectal brain tumor=20

« Aqueductal stenosis, tectal tumor, or other
etiology=30

« Previous shunt=0

« No previous shunt=10

Etiology

Table 4: House-Brackmann classification for facial nerve palsy.

Grade Description
1. Normal
2. Mild dysfunction Slight weakness and normal symmetry
at rest
3. Moderate (Obvious but not disfiguring weakness
dysfunction with synkinesis, normal symmetry at

rest) complete eye closure with maximal
effort, good forehead movement
(Obvious and disfiguring asymmetry,
significant synkinesis) incomplete eye
closure, moderate forehead movement
Barely perceptible motion

No motion

4. Moderately severe
dysfunction

5. Severe dysfunction
6. Total paralysis

Table 5: Frisen scale for papilledema.

Grade Description

0 Normal optic disk

1 Minimal papilledema - Subtle C shaped halo of disk
edema with a normal temporal disk margin

2 Low degree papilledema - Circumferential halo of disk
edema

3 Moderate papilledema — Obscuration of one or more
segments of the major blood vessels leaving the disk

4 Marked papilledema - Partial obstruction of a segment
of major blood vessel on the disk

5 Severe papilledema - Partial or total obstruction of all

the blood vessels on the disk

hemorrhage.”! There are three stages, 1-3, with worse
outcome associated with higher grade. MRI classification
proposed by Gentry?” is shown in Table 6.

The Glasgow outcome scale (GOS)

The GOS aims to assess outcome after head injury.*® It
consists of five grades. This may assist in assessing the patient’s

Table 6: MRI grading system for DAI.

Stage  Description

Stage1 Lobar: diffuse axonal injury lesions confined to the

lobar white matter, especially gray-white matter

junction

Stage2 Callosal: diffuse axonal injury lesions in the corpus
callosum, almost invariably in addition to the lobar
white matter

Stage 3 Brainstem: diffuse axonal injury lesions in the
brainstem, almost invariably in addition to the lobar

white matter and corpus callosum

Table 7: Glasgow outcome scale.

Grade

1-Death
2-Persistent
vegetative state

Description

No recovery of consciousness — Death
Severe damage with prolonged state of
unresponsiveness and a lack of higher
mental functions

Severe injury with permanent need for
help with activities of daily living
Does not require assistance in everyday
life, employment is possible but may
require special equipment

Light damage with minor neurological
and psychological deficits

3-Severe disability

4-Moderate disability

5-Low disability

requirements, such as rehabilitation needs post brain injury.
An extended scale called the ‘GOS extended’ also exists. The
GOS scale is shown in Table 7.

VASCULAR NEUROSURGERY
Grading systems for subarachnoid hemorrhage (SAH)

There are three main grading systems used for aneurysmal
SAH. The Hunt and Hess classification quantifies the severity
of SAH to predict mortality.”?! It is based solely on clinical
examination findings. The second grading system is the
World Federation of Neurological Surgeons system, which
is based on GCS and the presence or absence of neurologic
deficits and aims to predict outcome based on this."* The
third system is the Fisher grade and modified Fisher grade,
which looks at the distribution and volume of blood on
CT brain scan images and aims to predict the occurrence
of cerebral vasospasm.'®!®! The three grading systems are
highlighted in Table 8.

Spetzler-Martin grade for arteriovenous malformation
(AVM)

The Spetzler-Martin grading system [Table 9] aids in
estimating the risk of surgical resection of cerebral AVMs."l
This is based on three areas, eloquence of surrounding brain,
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Table 8: Grading systems for aneurysmal SAH.

Grade Hunt and Hess grade World Federation of Modified Fisher grade
Neurological Surgeons grade

1 Mild headache, alert and oriented, and minimal GCS 15, no motor deficit Focal or diffuse thin SAH and no
(if any) neck stiffness intraventricular hemorrhage

2 Full neck stiffness, moderate-severe headache, alert GCS 13-14, no motor deficit Focal or diffuse thin SAH and with
and oriented, and no neurodeficit (besides CN palsy) intraventricular hemorrhage

3 Lethargy or confusion and mild focal neurological GCS 13-14, with motor deficit ~ Thick SAH and no intraventricular
deficits hemorrhage

4 Stupor, moderate-to-severe hemiparesis, possible GCS 7-12, motor deficit Thick SAH and with intraventricular
early decerebrate rigidity, and vegetative disturbances  present or absent hemorrhage

5 Deep coma, decerebrate rigidity, and moribund GCS 3-6, motor deficit present

or absent

GCS: Glasgow Coma Scale

Table 9: Spetzler-Martin grade for arteriovenous malformation.

Eloquence of Size of the nidus

surrounding brain

Presence of deep
draining veins
Eloquent site — 1 point
Non eloquent site —

0 point

Present 1 point
Absent 0 point

<3 cm - 1 point
3-6 cm - 2 points

>6 cm - 3 points

presence of deep venous drainage, and the size of the nidus.
Each area is given a score. The sum of the allocated points
forms the grade. Higher grades (Grades 4 and 5) are generally
unsuitable for surgical management.

Alberta stroke program early CT score (ASPECTS)

The ASPECTS is a scoring system based on 10 points and is
used to predict outcome of middle cerebral artery stroke.
A baseline score of 10 is assigned and points are deducted
by 1 point for each of the following areas affected: caudate,
putamen, internal capsule, and insular cortex, M1-M6
territories (1 point assigned to each of the M1-M6 territories).
Lower scores are associated with worse outcome.

The intracerebral hemorrhage score (ICH)

The ICH score is used to help grade patients with ICH.?!
The scale takes into account the patients’ GCS, ICH volume,
and intraventricular hemorrhage (IVH), whether or not the
origin of the ICH is infratentorial and the age of the patient.
Higher scores are associated with an increase in 30-day
mortality. The score is graded 0-6 points. This is shown in
Table 10.

Papile-Burstein classification for IVH

Another useful and commonly used grading system in
neurosurgical patients is a grading system used for IVH
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Table 10: The ICH score.

Category Points score
GCS 3-4 - 2 points
5-12 - 1 point
13-15 - 0 points
ICH volume >/=30 cm® - 1 point <30 cm® - 0 points

IVH Yes - 1 point no - 0 points

Infratentorial Yes - 1 point no - 0 points
origin of ICH
Age More than or equal to 80 years — 1 point

<80 years - 0 point

ICH: Intracerebral hemorrhage score, GCS: Glasgow Coma Scale

Table 11: Papile-Burstein classification for IVH.

Grade Description

1 Subependymal germinal matrix hemorrhage

2 Hemorrhage extension into the ventricles - < 50% of
the ventricle filled

3 Hemorrhage extension into the ventricles — more than
50% of the ventricle filled

4 IVH with parenchymal extension - associated with

periventricular venous infarction

IVH: Intraventricular hemorrhage

proposed by Papile et al.®! This is known as the Papile-
Burstein classification for IVH. It consists of four grades,
with higher grades associated with a worse prognosis. It is
based on CT scan findings. Table 11 shows this.

Classification systems for dural arteriovenous fistula (DAVF)

Borden et al. classification for DAVF was proposed in
1995.7 It describes different types of DAVF which are
grouped into three types. They are grouped based on their
cortical venous drainage and their location. Types 2 and 3
tend to have a high risk of bleeding and causing problems
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such as neurologic deficit,*! whereas Type 1 DAVF generally
behave less aggressively.*! The Cognard classification system
was proposed in 2016 and has five grades and importantly
takes into account the presence of venous ectasia and the
direction of blood flow."” Both grading systems are depicted
in Table 12.

NIH stroke scale/score (NIHSS)

The NIHSS aims to describe the severity of ischemic stroke,
with a score of 0-42 being assigned to patients. Higher scores
are associated with greater stroke severity.”” It is also useful
for predicting outcome after ischemic stroke. For every
increase in 1 point, the likelihood of excellent outcome was
decreased at 7 days by 24% and by 17% at 3 months.["l A score
of 1-4 is classified as a minor stroke and 5-15 is a moderate
stroke. Scores above 21 are classified as a severe stroke. The
scoring system is highlighted in Table 13.

SPINAL NEUROSURGERY AND
MISCELLANEOUS

American spinal injury association (ASIA) impairment
scale and grade in spinal cord injury

This is a grading system consisting of five grades, allowing
clinicians to assess the severity of spinal cord injury.”’ It also
aids in determining rehabilitation requirements and potential
for recovery/prognosis. It involves conducting a series of
sensory and motor function tests based on a chart proposed
by the ASIA.1 After completing the chart, points are totaled.
A maximum of 112 points can be given. The grading system
is shown in Table 14.F) Complete ASIA spinal cord injury
chart is not included in this article.

Table 12: Classification systems for dural arteriovenous fistula.

Cognard classification Borden classification

Type I - drainage into dural venous
sinus only, with normal antegrade flow
Type II A - drainage into dural venous
sinus only, with retrograde flow

Type II B - Drainage into dural venous
sinus, with antegrade flow and cortical
venous drainage

Type II a+b - Drainage into dural
venous sinus with retrograde flow and
cortical venous drainage

Type III - Venous drainage into
subarachnoid veins - cortical venous
drainage only

Type IV - Type III with venous ectasia
of the draining subarachnoid veins
Type V - drainage into spinal
perimedullary veins

Type 1 - Drainage into
meningeal veins, spinal
epidural veins, or into a
dural venous sinus only
Type 2 - Drainage into
meningeal veins, spinal
epidural veins, or into a
dural venous sinus and
cortical venous drainage

Type 3 - Direct
drainage into
subarachnoid veins
(cortical venous
drainage only)

Medical research council grading system for muscle strength

This is a commonly used grading system in neurosurgical
practice to assess patient’s muscle strength. Much like the
GCS, it serves as a reliable tool for nurses and doctors to
utilize and regularly document the clinical status of the
patient. In addition, it can guide treatment, assess response to

Table 13: NIH stroke scale/score.

Scale

. Alert

. Drowsy

. Obtunded

. Coma/unresponsive

. answers both questions correctly
. Answers one correctly

. Answers neither correctly

. Performs both tasks correctly

. Performs one task correctly

. Answers neither

Area assessed

Level of consciousness

Orientation questions

Response to commands

Gaze . Normal horizontal movements
. Partial gaze palsy
. Complete gaze palsy

Visual field . No visual field defect

. Partial hemianopia

. Complete hemianopia

. Bilateral hemianopia

. Normal

. Minor facial weakness

. Partial facial weakness

. Complete unilateral palsy
. No drift

. Drift before 10 s

Facial movement

Motor function arm
(left and right)

. No effort against gravity
. No movement
. No drift
. Drift before 5 s
. Falls before 5 s
. No effort against gravity
. No movement
. No ataxia
. Ataxia in one limb
. Ataxia in two limbs
. No sensory loss
. Mild sensory loss
. Severe sensory loss
. Normal
. Mild aphasia
. Severe aphasia
. Mute or global aphasia
. Normal
. Mild dysarthria
. Severe dysarthria
Absent
Mild loss (one sensory modality lost)]

Motor function leg
(left and right)

Limb ataxia

Sensory

Language

Articulation

Extinction or inattention

0
1
2
3
0
1
2
0
1
2
0
1
2
0
1
2
3
0
1
2
3
0
1
2. Falls before 10 s
3
4
0
1
2
3
4
0
1
2
0
1
2
0
1
2
3
0
1
2
0.
1.
2.

Severe loss (two modalities lost)

Surgical Neurology International « 2022 « 13(497) | 5
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Table 14: ASIA impairment scale for spinal cord injury.

Grade Impairment

A Complete  No motor or sensory function preserved in the
sacral segments S4-S5

Sensory, but not motor function is preserved
below the neurologic level and includes the sacral
segments $4-S5

Motor function preserved below the neurologic
level, and more than half of key muscles below
the neurologic level have a muscle grade <3

D Incomplete Motor function preserved below the neurologic
level, and at least half of the key muscles below the
neurologic level have a muscle grade of 3 or more
Motor and sensory function are normal.

B Incomplete

C Incomplete

E Normal

ASIA: American Spinal Injury Association

Table 15: Medical Research Council grading for muscle strength.

Grade Description

0 No visible muscle contraction

1 Flicker of contraction in the muscle

2 Movement with gravity eliminated

3 Movement against gravity

4 Movement against gravity and resistance
5 Normal power

treatment, and aid in prognostication. It consists of six grades
(0-5), as depicted in Table 15.1!

Karnofsky clinical performance status

The Karnofsky clinical performance status is useful
in assessing patient’s functional status and suitability
for treatment such as chemotherapy.”” It also aids in
determining prognosis and response to treatment, especially
in chronic disease.?”*! Patients are given a score between 0
and 100, 100 being the best possible score and 0 being the
worst [Table 16].

Modified Rankin scale

The modified Rankin scale is used to assess outcome after
stroke. It is also useful to assess rehabilitation requirements>+
[Table 17]. Over the years, the mRS has evolved as the
primary outcome measure for nearly all acute stroke trials,
even though it is considered as a single-item handicap scale.
Neurosurgical diagnoses are complex and single-item scales
might not be able to capture the depth of the clinical problem.
Likewise, such scales are notorious for multiple and variable
interpretations based on the person attempting the scoring
in diverse settings. Appropriate statistical tests to analyze the
scale results are important if study results using this scale are
to be implemented in practice guidelines.!
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Table 16: Karnofsky clinical performance status.

Score Health status

100 Normal; no complaints; no evidence of disease

90 Able to carry on normal activity; minor signs or
symptoms of disease

80 Normal activity with effort; some signs or symptoms of
disease

70 Cares for self; unable to carry on normal activity or to do
active work

60 Requires occasional assistance, but is able to care for
most of their personal needs

50 Requires considerable assistance and frequent medical care.

40 Disabled; requires special care and assistance

30 Severely disabled; hospital admission is indicated
although death not imminent

20 Very sick; hospital admission necessary; active

supportive treatment necessary
10 Moribund, fatal processes progressing rapidly
0 Dead

Table 17: Modified Rankin score.

Grade Description

0 No symptoms

1 No significant disability: has symptoms, but able to
carry out all usual duties and activities

2 Slight disability: unable to carry out all previous activities,
but able to look after own affairs without assistance

3 Moderate disability: requiring some help, but able to
walk without assistance

4 Moderately severe disability: unable to walk without

assistance, and unable to attend own bodily needs
without assistance.

5 Severe disability: bedridden, incontinent, and requiring
constant nursing care and attention
6 Dead

Table 18: Simpson grade of meningioma resection.

Grade Description

1 Macroscopically complete removal of tumor, with
excision of its dural attachment, and of any abnormal
bone. Includes resection of venous sinus if involved.

2 Macroscopically complete removal of tumor and its
visible extensions with coagulation of its dural attachment
3 Macroscopically complete removal of the intradural

tumor, without resection or coagulation of its dural
attachment or its extradural extensions
4 Partial removal, leaving intradural tumor in situ.

5 Simple decompression, with or without biopsy

Simpson grade of meningioma resection

The Simpson grade for meningioma resection aims to
correlate the degree of surgical resection with the likelihood
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of meningioma recurrence.®>¥ There are also other factors,
which play a role in determining risk of recurrence. Table 18
gives the grades of resection. The Simpson grade for
meningioma was previously considered as the gold standard
for defining the surgical extent of resection for the WHO
Grade 1 meningioma.” The grade is based on intraoperative
“eyeballing” of resection, which cannot be considered
accurate. This has unearthed many controversies including
rendering many previous outcome studies based on this
grading system redundant. The technological advancements
in the field of neurosurgery have diminished the value of this
scale for prognostication of recurrence after meningioma
resection. Many recent articles have urged to abandon this
system in clinical practice but preserve its original message."

Anderson and D’Alonzo classification of odontoid process
fracture

Anderson and DAlonzo described an important and
commonly used classification system for odontoid process
fractures.® This classification is shown in Table 19. There are
three types of fractures, and this helps guide management
of these fractures. Type 2 fractures have a higher a rate of
nonunion and are usually unstable.?!

Galassi classification of arachnoid cyst

Galassi et al. described a classification system for middle
cranial fossa arachnoid cysts in 1982.1° It consists of three

Table 19: Anderson and D’Alonzo classification of odontoid
process fracture.

Classification Description

Type 1 Fracture through the tip of the odontoid
process, associated with apical ligament avulsion
— Usually stable

Type 2 Fracture through the body or base of the peg -
Usually unstable

Type 3 Body of C2 involved with comminuted

fragments — Unstable fracture

Table 20: Galassi classification of arachnoid cyst.

Type Description

1 Small and limited to anterior part of the middle cranial
fossa — communicates freely with the subarachnoid space
2 Extend along the Sylvian fissure and can displace

the temporal lobe - slow communication with the
subarachnoid space

3 Large cyst, occupies whole of middle cranial fossa,
displaces multiple lobes, and presence of midline shift.
Little communication with the subarachnoid space.

types of cysts based on radiological criteria. The classification
is utilized to guide surgical management of these cysts. They
are highlighted in Table 20.

DISCUSSION

There are a vast number of common and obscure grading
systems in clinical and research practice. Sifting out the most
relevant one for the clinical scenario is not an easy task for
clinicians. Only by incorporating them into routine practice
that one realizes that there is no single “gold standard” scale,
rather many scales albeit with different properties. Based
on your clinical requirement, one should choose the most
appropriate grading system. The grading system should have
the ability to be incorporated seamlessly into routine clinical
use. Moreover, it should be reliable, repeatable, and provide a
valid measurement for the specific outcome.

Over the past two decades, there has been an explosion of
psychometric methods using statistical techniques in an
attempt to provide strength to the measurements obtained
from grading systems.®) Measurements or scores obtained
from scales are dependent on the scale itself as well as the
subjects. These nonlinear variables can be transformed
into interval measures, which give a more objective result,
negating many problems such as underestimation.

Tremendous amount of work and expertise have gone into
the creation of grading systems over the years and this
article is an attempt to acknowledge these contributions to
health measurements. In the process, I would like to draw
the attention of clinicians to the nuances, limitations, and
benefits of such systems, as pointed out by Massof®* about
two decades ago. The cardinal point to remember when we
use these systems is to understand that “observations are
always ordinal: measurements, however, must be interval” as
aptly titled in their article by Wright and Linacre.*!

CONCLUSION

Conclusions drawn from the various measurements used
in grading systems dictate patient care. Some of them
such as GCS scoring have immediate outcomes, whereas
many disability ratings have significant long-term impact
including health-care expenditure, clinical guidelines, and
even policy-making. Therefore, it is crucial that those of
us using them are aware of the validity and quality of the
rating scales used in clinical settings. Many variables such
as patient perspectives and quality of life indices studies
do need stringent measurement criteria as they can change
some clinical practices. These facts have been pointed out
by studies of rating scales in the field of neurology, where
the choice of rating scales had affected the clinical course
of diseases such as multiple sclerosis.?! Rigorous statistical
analyses of the outcomes from grading systems are not a
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solution for the inherent issues with the scale itself. The
above listed grading systems are some of the most commonly
used in neurosurgical practice. As mentioned before, there
are many other useful grading systems used in various areas
of neurosurgery not included in this article. I hope that this
summary will benefit the neurosurgical community and
wider audience and serve as a handy reference tool.
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