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Objectives: YouTube is the largest open-access media website and an increasingly recognised resource in Medical
Education, with much content related to Neurosurgery. External Ventricular Drain (EVD) insertion is frequently
undertaken by neurosurgical trainees. Online and distant learning have gained popularity during this COVID-19
pandemic more than ever. We evaluated content on YouTube as to its use as an effective open-access learning
resource for EVD insertion as a key neurosurgical procedure.
Methods: A keyword search identified videos related to EVD insertion on 01/06/2020. Inclusion criteria was
created to focus on content aimed at describing the technique of EVD insertion. An educational scoring system
was devised related to the procedure of EVD insertion. Each video was scored on our educational score, JAMA
Benchmark Criteria and Global Quality Score (GQS). They were subsequently categorised as effective or
ineffective.
Results: A total of 12/700 videos met inclusion criteria. Dates posted ranged from 01/07/2012 – 24/04/2019,
with views range 359 – 166,388, and mean of 30,531 (SD 49,570). Four videos (33%) were considered an
effective learning resource. The cohort had a mean educational score of 6.91 (SD 3.86), with median JAMA score
and GQS 2/4 (SD 0.62) and 2/5 (SD 1.6) respectively. A strong correlation was found between viewership and
score (R 0.85, p < 0.005)
Conclusion: The majority of YouTube content on EVD insertion is an ineffective resource. Neurosurgeons and
Institutions could harness YouTubes broad access by posting high-quality educational content. This is more
important than ever with increasing emphasis on online training resources, YouTube included.

1. Introduction
Rapid advances in technology over the last few decades have trans
formed teaching methods across all disciplines. In particular, mounting
evidence demonstrates that video-based education is an effective
adjunct to traditional teaching approaches in the technical training of
surgeons [1]. In particular, in light of the current COVID-19 pandemic
and significant disruptions to surgical training, trainees are forced to
search for effective alternatives to achieve learning objectives. YouTube
is the largest global open access media sharing site, and possesses an
enormous collection of medical education videos and channels [2], and

has been utilised frequently by doctors during the pandemic for the
purposes of public information and education [3].A recent study [4]
demonstrated an increasing volume of media related to Neurosurgery on
YouTube, with neurosurgeons and institutions utilizing the platform for
education and promotional purposes. Of these videos, up to 20% may be
directly related to surgical procedures. Therefore, harnessing the
educational potential of YouTube may provide significant benefit in
training neurosurgical trainees in the UK, with access to lectures, tuto
rials and procedures from sources across the world.
However, the use of YouTube as a learning resource is accompanied
by the caveat that it is not peer-reviewed, introducing the risk of
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dissemination of false or outdated information [5]. In the context of
Neurosurgery, this has the potential to result in disastrous consequences
and, therefore, it is imperative that educational material is evaluated
rigorously. The insertion of an External Ventricular Drain (EVD) is a
common, lifesaving neurosurgical procedure which is frequently un
dertaken by neurosurgical trainees in the treatment of raised intracra
nial pressure and acute hydrocephalus [6]. Its use as a gold standard for
ICP monitoring has also led to some centres routinely advocating its use
in management of severe TBI [7].
Despite its frequent undertaking, the procedure has a risk of signif
icant complications such as infection and intra-cerebral haemorrhage
[8]. The procedure involves the insertion of a catheter using anatomical
landmarks into the lateral ventricle of the brain, permitting cerebro
spinal fluid drainage and relief of raised intracranial pressure. Recent
literature has suggested that the use of neuronavigation significantly
improves accuracy when inserting an EVD [9], as compared with the
traditional landmark approach. Neurosurgery is a hands-on specialty,
and therefore required educational content that is clear, annotated and
illustrated for the benefit of the trainee. Given that EVD insertion is
amongst the earliest procedures taught to junior neurosurgical trainees,
we chose to evaluate existing educational videos on YouTube for: (i)
their efficacy as a teaching method; and (ii) the validity of the infor
mation provided.

extracted: author, title, upload date, and views.
2.2. Evaluation of educational material
The following features of educational videos were assessed: educa
tional value, reliability, and accessibility. Given that there are no
evidence-based guidelines on how to safely perform the insertion of an
EVD, a scoring system was developed by a Consultant Neurosurgeon
(PL) and Senior Neurosurgical trainee (MZ) to critically evaluate the
educational value of selected videos (Fig. 2). The scoring system
examined ten key steps, as well as nuances, techniques and safety con
siderations with a score range of 0–20. Two independent reviewers (IM
and SM) then scored each video separately, and discrepancies of two
points or greater were settled following discussion with the senior
author. The mean score was then calculated, and videos were dicho
tomised into ‘effective’ and ‘ineffective’ groups based on a cut-off score
of 10. Features of videos in both subgroups were then further analysed.
In order to assess reliability, we used the previously validated Journal of
Medical Association (JAMA) Benchmark score [10], which evaluates
media across four separate domains: Authorship, Attribution, Disclosure
and Currency [11]. Accessibility and general utility for trainees was
evaluated using the five-point Global Quality Score (GQS) [12], which
categorises online educational material from 1 to 5 as very poor, poor,
satisfactory, good and excellent respectively, based on the overall flow
and accessibility of internet based medical education content [13].
Ethical approval was not sought for this project as all content was found
in the public domain.

2. Methods
2.1. Search strategy
A YouTube search was performed using the following search terms:
“EVD”, “EVD Insertion” “External Ventricular Drain”, “External Ven
tricular Drain Insertion”, “Ventriculostomy”, “Treatment of Raised
Intracranial Pressure”, and “Treatment of Hydrocephalus” (Fig. 1). The
first 100 videos of each keyword were included to ensure a compre
hensive search. Videos were sorted in order of relevance, which is the
default search method of YouTube, in order to effectively simulate a
typical user’s experience. De-duplication was performed, and inclusion
criteria were then applied to filter search results. The following data was

2.3. Statistical methods
A Pearsons Correlation Coefficient was used the observe the rela
tionship between viewership and educational score. The KolmogorovSmirnov Test of Normality confirmed that views showed a normal dis
tribution, therefore an unpaired T-test was used for comparing the
number of views between the Effective and Ineffective groups.

Fig. 1. Summary of search strategy with keywords used, inclusion criteria and flow diagram of results.
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Video Evaluation

Assessment Criteria:
2 points – Fully explained and demonstrated
1 points – Partially explained or just demonstrated
0 points – No explanation or demonstrated
Key step related to EVD Procedure:
Assessment: Score 2, 1 or 0
YouTube source mentioned?
Aseptic technique of staff?
Hand washing, surgical mask
etc..
Kocher’s Point explained?
11cm posterior to nasion
2.5cm from midline ipsilaterally
Catheter Trajectory explained?
Coronal plane that passes
through external auditory
meatus?
Towards medial canthum of
ipsilateral eye?
Catheter advanced slowly with stylette
in-situ through the burr-hole with correct
trajectory?
How to determine if catheter is in the
ventricle, with safe withdrawal of
stylette.
Characteristic “pop” before CSF
fluid begins to drain
Main drainage system has been levelled
with reference to the tragus?
Aseptic technique regarding sterile
field?
Full sterile draping of the patient
Chlorexidine/Iodine/Antiseptic
skin preparation applied?
Adherent transparent dressing
film is applied, with borders
secured with sterile adhesive
strips?
Catheter Secured?
Dural edges and underlying Pia mater
coagulated?
Total Score:

·
··
·
·

·
·
·
·

/20

Fig. 2. A video evaluation scoring sheet created for the purpose of this study.
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3. Results

learning for surgical trainees [15]. This is reflected by a vast majority of
Neurosurgical trainees reporting they had used online videos as part of
their learning in a national survey [16]. There are neurosurgical in
stitutions such as the American Association of Neurological Surgeons
(AANS) and the Neurosurgery Research and Education Foundation
(NREF) provide online educational resources designed for trainees and
medical students [17]. The demand for high quality neurosurgical
educational videos for trainees is recognised in the success of The
Neurosurgical Atlas, which is an online multimedia website offering
learning material on the safe practice and techniques of many neuro
surgical procedures, which has reported a large number of page visits
and views on its content [18].
However, the increased use of open access learning material man
dates an equally rigorous approach to evaluating its quality and validity.
Indeed, a recent study evaluating patient educational videos for
neurosurgical conditions concluded that content was heavily biased by
advertisements disguised as patient education videos, with limited
referencing and sourcing of material [19]. With respect to learning
material for neurosurgical trainees, however, there have been no at
tempts to evaluate YouTube as an educational resource for specific
procedures to date.
The identified sources of uploaded videos highlight the importance
for evaluation, as only one third were from verified sources. Of note, the
three videos uploaded by a medical device company were categorised as
ineffective for learning purposes. A further finding was the presence of
four videos from the same source but edited to different lengths and
posted by different users. Interestingly, only two of the videos were
categorised as effective, and there was a large variation in viewership of
the four videos despite their similarities. This is a key illustration of the
potential danger of users posting inappropriately edited content under
the pretence of an original and trusted source. The median JAMA score,
which may be interpreted as a measure of reliability [11], scored only 2/
4 overall, suggesting poor reliability and accuracy of the sources. This
was due to the majority of resources not clearly demonstrating the
authorship or source of the video, as well as a lack of referencing.
Despite the large number of videos assessed initially, only a small
number were eligible for final inclusion (12 out of 700 videos), and only
one third of these videos were considered effective for learning. Indeed,
the vast majority of results were based on medical and non-medical
topics unrelated to EVD, and other resources detailing the set-up and
management of EVD systems aimed at nursing professionals. When
compared with similar studies in other surgical subspecialties [20–22],
the volume and viewership of neurosurgical educational videos are
considerably lower. Whilst this has not been formally assessed, this
could represent an area for improvement for neurosurgical academia.
Only 4 of the 12 videos in the final analysis were considered to be a
useful educational resource with regards to the insertion of an EVD. In

A total of 700 videos were reviewed from the initial search.
Following de-duplication and application of inclusion criteria, a total of
12 videos (2.15%) were shortlisted for final analysis (Appendix 1). One
third of included videos (N = 4) were uploaded by verified sources. This
included a neurosurgical education initiative launched by a National
Health Service (NHS) trust (N = 1), while the remainder (N = 3) were
from a medical device company (IRRAS). Of the remaining eight videos,
sources included specialist interest channels (N = 3), private users that
were self-depicted as neurosurgeons (N = 2), private users with no
identifiable background characteristics (N = 2), and a 3-D printing
company (N = 1). Four videos originated from the same source but had
been edited independently to varying lengths; this was accounted for in
final analysis. Three videos were produced by the same medical device
company explaining the insertion of three different EVD devices.
The final sample had average views of 30,531 (SD 49,570; range 359
– 166,388) (Fig. 3) and was normally distributed (D = 0.3367, p =
0.1081) The total views for all videos were 366,382. Videos were
uploaded over a range of 7 years, with dates spanning 01/07/2012 – 24/
04/2019. The mean score for the sample was 6.91 (SD 3.86; range
3–16). A strong correlation was found between viewership and score (R
0.85, p < 0.005) (Fig. 4). The median JAMA score was 2/4 (SD 0.62;
range 1–3). The median GQS was 2/5 (SD 1.60; range 1–5).
Videos were dichotomised into ‘effective’ (Group 1; score >/= 10)
and ‘ineffective’ (Group 2; score < 10) groups. Four videos (33.3%) were
assigned to Group 1, with average views of 79,908 (SD 60,330; range
359 – 166,388) and mean score 11.75 (SD 2.49). The remaining 8 videos
(66.7%) were assigned to Group 2, with average views of 5,844 (SD
6,113; range 409 – 20,058) and a mean score of 4.50 (SD 1.32). Group 1
had a significantly higher mean viewership in comparison to Group 2,
with a difference of 74,064 views t(10) = 3.13p = 0.011. (Fig. 5).
4. Discussion
The potential advantages of open access online platforms for surgical
training are evident, including: (i) global accessibility, allowing trainees
to access a wealth of resources from around the world; (ii) individuali
sation of learning, by allowing learners to engage with content at their
own pace; and (iii) independence from logistical constraints, which are
becoming increasingly apparent in light of the current global pandemic.
Whilst it is too early to assess the full impact of COVID-19 on neuro
surgical training, there are already early indications of a detrimental
effect in several centres across the US [14].
Given the reductions in elective operative workload, and cancella
tion of conferences and training courses, learning adjuncts such as
YouTube are becoming increasingly important as a tool for self-directed

Full sample (n=12)

Effective (n=4)

Ineffective (n=8)

366382

319633

46749

Mean Views (SD)

30532 (49570)

79908 (60331)

5844 (6113)

Mean Score (SD)

6.91 (3.86)

11.75 (2.49)

4.5 (1.32)

Median JAMA Score (SD)

2 (0.62)

2 (0.71)

1 (0.48)

Median GQS (SD)

2 (1.6)

4 (0.43)

2 (0.5)

Total Views

Fig. 3. A table comparing the full sample of videos, and the effective / ineffective subgroups by views, mean views and scores on the three independent
scoring systems.
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Fig. 4. Graph demonstrating the positive relationship (R2 = 0.72, p=<0.001) between EVD educational score (X and total views (Y).

recognised educational resource The Neurosurgical Atlas scored 17/20.
5. Limitations
A limitation to the findings of our study is the use of an Educational
Score to evaluate the effectiveness of the EVD videos. While this was
created with an experienced Consultant Neurosurgeon and Senior
Registrar, it is not a validated method. However, given that there are
currently no specific validated methods of evaluating online educational
material on neurosurgical procedures, the creation of our own scoring
system specific to the EVD procedure was mandatory.
Another limitation is that we are unable to determine if the views
from each video were from neurosurgical trainees or other persons, or
the actual number of users who viewed the content compared to the
number of actual views.
6. Conclusion
Fig. 5. Chart demonstrating the difference of mean views in the Effective and
Ineffective group.

YouTube has the potential to be a useful learning adjunct for the
performance of basic neurosurgical procedures such as insertion of an
EVD. In the current COVID-19 pandemic, the importance of educational
media has never been more important to neurosurgical trainees. Despite
the volume of media available, only a limited number are effective in
terms of educational value, accessibility, and reliability. Trainees should
use caution when using YouTube for training purposes, and instead use
more established resources in Neurosurgical education. However, given
that useful videos gain significant viewership, there is scope for the
global neurosurgical community to use existing platforms to offer easily
accessible learning material during challenging times for training. In
either case, rigorous evaluation of educational videos with validated
metrics are essential to promote acceptable standards.

this regard, our study’s findings draw similar conclusions to other
studies of surgical procedures deeming the majority of online content to
be neither useful nor safe [21,23]. Overall usefulness of the content,
suggested by the median GQS score of 2/5 [11] was poor (mean 2.75/5,
SD 0.43), indicating that there is significant scope for further improve
ment. However, our results demonstrate that videos that we scored as
effective also had significantly higher views than videos considered
ineffective. The three highest scoring videos had the highest number of
views, suggesting that viewers will gravitate towards more useful re
sources. Also, the video accounting for the highest number of views also
scored the highest for educational value, JAMA Benchmark Score, and
GQS. This highlights that high quality educational content from reliable
sources still has the potential to positively impact the global neurosur
gical audience.
The most useful and reliable video ‘How to place an external ven
tricular drain by Dr Michael Horowitz’ (appendix 1) based on both the
Educational Score (16/20) and JAMA Benchmark Score (3/4) may be of
use to the neurosurgical trainee when learning or revising this proced
ure. In comparison, the ‘External Ventricular Drain’ [24] content on the
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Appendix 1:. Table Summary of all videos included in the study including source
Video Demographics

Scores

Name

Source

Year

Views
(n)

Educational Score
(X/20)

JAMA (X/
4)

GQS (X/
5)

EDITED-How to place an external ventricular drain aka
ventriculostomy Sequence

Joshua Beck
https://www.youtube.com/watch?v=x3
br6tZRak4
TheStrokeChanel
https://www.youtube.com/watch?v=km
Bh_6wSxI0
Brainbook
https://www.youtube.com/watch?v=Xa
L8AElw79o
Michael Horowitz
https://www.youtube.com/watch?v=Ac
gMf3CEWQ4
Virtualmedstudent
https://www.youtube.com/watch?v=x4
9rY0tZpVI
Hummingbird Neuromonitoring
https://www.youtube.com/watch?v=Th
-C1R5aRg8
Hummingbird Neuromonitoring
https://www.youtube.com/watch?v=kg
8brkJirXY
Hummingbird Neuromonitoring
https://www.youtube.com/watch?v=zD
6HMmc0QmA
neurosurgerynimhans Nimhans
https://www.youtube.com/watch?v=d0
i9M5xCOUo
3D LifePrints
https://www.youtube.com/watch?v=Oz
RvWzttudM
Aaron Silva
https://www.youtube.com/watch?v=iK
seXaRwJ8o

2017

4758

7

1

3

2013

20,058

6

1

2

2017

57,361

11

2

4

2013

166,388

16

3

5

2012

95,525

10

2

4

2012

1985

4

2

2

2012

409

5

2

2

2012

6848

4

2

2

2017

1469

3

2

2

2017

1670

3

1

2

2014

9552

4

1

1

EVD Infection Control Protocol - Placement
External Ventricular Drain Insertion
External Ventricular Drain Placement by Dr. Michael
Horowitz
How to place an external ventricular drain (aka:
ventriculostomy)
Hummingbird Synergy Ventricular bolt placement for
multimodal monitoring
Hummingbird SynergyDuo Ventricular bolt placement for
multimodal monitoring
Hummingbird Ventricular Bolt Based ICP Monitoring and
Ventricular Drainage
Intracranial Pressure Monitoring with Ventricular Catheter
Simulated Ventriculostomy (EVD) ON 3D printed models
Ventriculostomy Procedure
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