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Abstract
Online surgical training resources should provide the trainee with unlimited, fault-free information. A preliminary
investigation explored the standards of quantity, quality and safety of information provided in a sample of online
training resources, describing wide-bore chest drain insertion. They were examined for information for a single essential
step: the length of the skin incision. Twenty-five online resources were identified. Five failed to mention skin incision
length at all. Four others gave unhelpful information. Four gave incorrect information. Eleven gave unsubstantiated
numerical information that would probably lead to too short or, in one resource, to too long an incision. The online
training resources included poor quality surgical information, with deficiencies and disagreements in the information
given on skin incision length. Urgent correction of low quality and unsafe surgical information is recommended. In
comparison, the MHDOS (Masterscript High Detail Operating System) website provides a highly detailed training
resource correctly recommending a skin incision length that was half the circumference of the surgeon’s forefinger
and includes “what ifs” and evidence. Raising the standard of information available online could be achieved by linking
the information from the high to the low detail resources. This could lead to better surgical safety standards worldwide.
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Introduction
The internet offers the opportunity to provide highly detailed
operative information to the surgical community worldwide.
This could comprise all the information that expert surgeons
have at their fingertips, including evidence and guidance on
how to proceed should different scenarios arise (“what ifs”).
Online training resources should include complete information, avoiding errors or insufficiently detailed information
that could mislead the surgical trainee and increase the risk
of serious harm or even death of patients.1
At the time of writing, I am not aware of any quality assessment of online surgical resources. As a surgeon with wide
experience of oesophageal surgery, I am familiar with the
dangers of wide-bore chest drainage. The National Patient
Safety Agency reported 12 deaths and 25 cases of serious
harm from chest drain insertion in England and Wales
between 2005 and 2008.2 Paradoxically, this procedure is
judged to be a minor procedure by a leading medical insurance company.3
I am editor of an online resource, MHDOS (Masterscript
High Detail Operating System), aiming to detail all the
ß 2020 The Authors. Published by Journal of Surgical Simulation

information that an expert handles when operating.4 This
system includes all the 19 checks and safety standards present on the World Health Organization’s surgical safety
check list, created by Gawande and colleagues, that apply
universally to any surgical procedure.5 The checks are confined to pre- and post-operative information. The WHO
checklist lacks any procedure-specific per-operative information, but MHDOS scripts provide all this in great
detail. The information is structured into categories such
as what ifs, evidence and when to call for assistance. I
was interested to investigate what other information is available online and to assess its quality.
This Editorial aims to explore the standards of quantity,
quality and safety of information provided on a sample of
online resources describing wide-bore chest drain insertion.
I focused on one step in the procedure: the length of the
skin incision. This may appear to be of trivial importance,
but in fact there are many pitfalls for the unwary relating to
this step of the procedure. It was not possible to identify a
recognized standard for incision length for wide-bore chest
drain insertion in the literature. Indeed, some of the
resources examined in this Editorial have been published
This work is licensed under a Creative Commons AttributionNonCommercial 4.0 International License.
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by organizations one might look to for such guidance, but
no such standard is mentioned. However, the evidence for
the size of incision used by MHDOS comes from basic
geometry.

Wide-bore chest drain insertion
If we assume that the skin incision for insertion of a widebore chest drain needs to be precisely long enough to allow
the surgeon to insert a forefinger into the pleural space (to
explore the space to exclude adhesions), then the circumference of the opened up incision must be the same as the
circumference of the base of the finger (Fig. 1). The linear
skin incision, having two sides, opens to an O shape with a
circumference double that of the original incision.
Therefore, for the skin incision to match the finger circumference, it must be half the circumference of the finger.
Readers can verify this by measuring the circumference of
the base of their forefinger and making an incision half that
size in a piece of cloth or skin, simulated or real.
The size of the drain tube is measured on the French
Charrière gauge, after its French inventor (also known as
F, Fr, or Ch gauge).6 The French gauge size is three times
the diameter of the tube in millimetres and therefore slightly
smaller than the circumference of the tube in millimetres
(which would be p or 3.14 times the diameter). To re-iterate, French gauge size is not the diameter of the tube in
millimetres. So a 28F chest drain has a circumference of just
under 28 mm. Its diameter is only about a third of that of

the surgeon’s finger. Therefore, the diameter of the drain
tube does not play a part in the calculation of the length of
the skin incision.
In addition, today’s surgical trainee is unlikely to know the
circumference of their forefinger or be able to mark a precise length on the skin (say 4 cm).7 To avoid errors, trainees
should be instructed to use a ruler to make these measurements accurately.
Also, the trainee needs to be able to anticipate and avoid
errors (i.e. be aware of the what ifs). For example, what if
the skin incision is too short? The finger may not reach
inside the pleural cavity, with life-threatening delays while
the surgeon struggles to find the cause and eventually to
enlarge the incision.8 What if the incision is too long?
Poor wound closure may lead to leakage of infected liquids,
contaminating the patient’s clothing and bedding.
Contamination from the patient’s surroundings may infect
the pleural space retrogradely around the tube.9 The correct
length of the skin incision will vary according to the circumference of the surgeon’s forefinger.

Online search and findings
Google and YouTube were searched using the search term
‘technique for chest drain’. For a preliminary investigation,
this was expected to provide an adequate amount of information for analysis. This search method was preferred to
conventional database searching, because a novice would

Figure 1. Correct length of a skin incision for a 28F wide-bore chest drain.
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conventionally seek information using these sources first.
For each online resource, I examined the information
given regarding how to make an incision during the procedure for inserting a chest drain, any data on the online
resource/views/viewers, country of origin, name of the organization/author, etc.
Twenty-five online resources8,10–34 describing wide-bore
chest drainage were identified and sorted according to the
increasing amount and quality of information. Of these, 12
were video based and 10 were text based. Two others were
Local Safety Standards for Invasive Procedures (LocSSIPs).
LocSSIPs are derivatives of the WHO Surgical Safety
Checklist and may lack per-operative information.12,13
Two were computer-generated simulations: one containing
unhelpful information and the other a range of incision
lengths that would probably be too short.14,29 The number
of views of the online resources recorded from the time of
being first uploaded onto the internet until January 2019
were examined. Eleven online resources, all from
YouTube, had 2,208,357 views (mean, 200,759). The
number of views from other resources was not available.
Twenty of the resources correctly recommended exploring
the pleural space with a finger. Five resources did not
record whether the pleural space should be explored or
not. Five resources did not mention skin incision length
at all and four gave unhelpful information (Table 1). Four
gave incorrect information (Table 2). Twelve suggested incision lengths from 1 to 5 cm (Fig. 2). There was no evidence
of how they had been calculated. All gave information that
would probably lead to too short an incision,22–32 except for
one that would probably be too long.33 There was no information about what ifs. In MHDOS, the incision length is
correctly described as half the circumference of the surgeon’s forefinger, plus two what ifs. None of the descriptions, except for MHDOS, contained a satisfactory amount
of clear, comprehensive and accurate information.
I am not aware of any other studies assessing the quality of
operative information available online. In view of the large
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amount of time, expenditure and effort required to produce
such resources, the outcomes are disappointing. This
Editorial highlights a multitude of deficiencies in the
online information on the procedure. Focusing on just
one step within this procedure has produced ample information for a useful preliminary report. If the information
surrounding any step of a surgical procedure is incomplete,
obscure, imprecise, contradictory or incorrect, the consequences can be very serious for the patient. All such deficiencies were present among the online resources examined.
Ideally, there should be a large amount of agreement among
expert surgical authors, but this is not the case. It is essential
that instructions for trainees are written at the appropriate
level to suit their abilities, limited previous experience and
knowledge. The widely differing recommended skin incision
lengths from 1 to 5 cm shows lack of precision.
Recommending a skin incision that is virtually impossible
to penetrate with a finger (e.g. 2 cm or less in ten of the
online resources) is alarming.
Some readers may feel that if there is large amount of detail
provided in a description of a procedure that this will cause
the trainee to spend an unnecessary amount of time working through each step. However, if a trainee surgeon is
equipped with all the expert information, they should be
able to perform actions smoothly, without hesitation and
without error. Just one small step in one procedure was
examined, and it may not be possible to extrapolate this
to form a view of the quality of the information as a
whole provided in the online resources examined.

Future solutions
As a solution, all of these online resources could be
improved by adding in more detailed information as provided on the MHDOS website or by providing links to this
information. Although MHDOS appears well ahead of the
other online resources for quantity and quality of information, it is premature to refer to it as a gold standard.
MHDOS is a flexible system that can be expanded and

Table 1 Online resources with information about skin incision length that was absent or unhelpful
Information (number of resources)

Information provided

Reference

Information was absent (n = 5)

None

8, 10–13

Information was unhelpful (n = 4)

‘Make an incision’

14

‘The incision is made’

15

‘Open the incision’

16

‘Nice long incision’

17
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Table 2. Online resources with incorrect information about skin incision length
Information (number of resources)

Information provided

Reference

Information was incorrect (n = 4)

‘The incision for insertion of the chest drain should be similar
to the diameter of the tube being inserted.’

18

‘Make a transverse incision through skin and superficial soft
tissues large enough to accommodate the drain you have
chosen.’

19

‘Make an incision large enough to accommodate the chest
drain and allow adequate dissection.’

20

‘Make the incision large enough not only for the chest drain
but also to accept the clamp for the dissection into the chest
cavity.’

21

Figure 2. Details for skin incision lengths suggested in 12 online
resources.

of quality control or accreditation of online information
must be addressed. There is a need for an overarching
organization that could apply quality control to all websites
in the world. An accreditation system much stricter than
ones used by the online authors here could be achieved
easily by using the MHDOS information and structure. A
means of error management in health care already exists
from aviation and could be used here.36 MHDOS consists
of comprehensive information categories (e.g. what ifs and
evidence) that allow unprecedented documentation of highdetail information for any procedure.3,37 Research possibilities include developing the use of MHDOS to elicit highdetail operative information from other surgeons as
described previously.38,39 MHDOS could be used at a
hands-on level to identify why some centres have outstanding results and others have poor results.

Conclusions
validated by external organizations, colleges, and practising
surgeons. However, by adopting the MHDOS approach,
many of these online resources could be improved.
To provide a clearer picture of the quality of operative
information available online, future studies could focus on:
(1) examination of other components of the wide-bore
chest drain procedure in the same online resources
(2) examination of the information given about other
procedures in these same online resources
(3) investigation of what other resources are available covering other procedures, and an assessment of the quality of information they contain.
Furthermore, there is a need for supervision of future online
resources and supervision of authors using quality control,
quality assessment and quality assurance, which are in their
infancy in surgery.35 This paper suggests that the question

None of the online resources looked at in this Editorial,
including simulations and LocSSIPs, provided comprehensive, precise, reliable, correct and uncontradictory information on this single, but essential, step in one small
operation, to the level provided by MHDOS. Gawande (personal communication, 2014) has stated that it was a very
valuable way to progress beyond his WHO Safety Checklists,
i.e. to fill the per-operative information gap. Encouraging
surgeons to comment on scripts for different procedures
would be a way to crowdsource expertise, leading to
improved levels of surgical safety, aiming towards safety
levels currently seen in the aviation sector. This preliminary
investigation has shown clear and serious deficiencies in the
quantity and quality of information describing one step in a
small, but important surgical procedure in 25 online
resources. Urgent corrective action can be taken using
information from the MHDOS website. The structure of
the information in this website can be applied to any surgical procedure to raise safety standards of surgery worldwide.
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