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Editorial
After all the bad news of the pandemic in 2020, which resulted in the postponement of so many dental

history activities including our conference in Bath, I want to give you all some good news.

For those of you who read the paper entitled, “The history of rubber dam”, in the July 2020 edition
of the Dental Historian, I can let you know that Shir Lynn won first prize in the 2020 British Dental
Industry Association/ British Dental Editors and Writers Forum, New Communicators Awards. Shir
Lynn is a graduate of King’s College London and is currently a year 2 Dental Core Trainee in
Middlesbrough. As well as the honour of winning, the award also included a large cheque which no
doubt will be greatly appreciated by a young dental graduate. In the current issue, Charlotte Schofield,
who was also a Dental Core Trainee in the North Eastern Deanery has written the paper on Local
Anaesthesia. I am delighted that younger colleagues are taking an interest in the history of our profession.

In October 2020, Rachel Bairsto and I visited the old Dental School in the centre of Birmingham. We
were able to salvage some modern 20th century dental chairs and technical equipment for the BDA
Museum. If we don’t collect contemporary artefacts they will be lost for future generations. The message
for us all is contact the BDA Museum before throwing anything away.

An update on the dental necktie archive, championed by Nairn Wilson.  Currently the BDA Museum
has close to 150 different ties including some dental novelty ties from over 105 dental organizations,
schools and clubs.  This is probably the tip of the iceberg, so more back of the wardrobe searching is
required. We think that 1921 was the year when the first dental tie was introduced – possibly linked to
the formation of the Royal Army Dental Corps at the end of the first world war, when regimental ties
were fashionable. If anyone has any information please contact Nairn on nairn.wilson@btinternet.com.
The collection is international but, in the UK, the dental schools that are presently not represented in the
archive include: Dundee, Sheffield, Leeds, Bristol, and Belfast, Peninsula and UCLAN. From the
Republic of Ireland, no Dublin or Cork dental school ties have been donated. If they exist, examples of
these ties would be greatly appreciated. So, gentlemen, as tie wearing is going out of fashion, your mission
is to rummage in your wardrobe, drawers and cupboards for these lost icons of dental fraternity, they
mustn’t be lost to history.

In 2020 we witnessed the historic formation of the College of General Dentistry. This independent
UK College for all members of the dental team aims to seek the award of a Royal Charter at the earliest
opportunity. The formal launch of the College, postponed because of COVID-19 restrictions is planned
for this year. At long last dentistry has its own independent UK wide, hopefully Royal College.

An interesting historic turn of events is that this College is formally launched during the 100th

anniversary year of the 1921 Dentists Act.
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The dawn of the digital era in dental education: Charting the changes and
challenges up to 2020

Part II The dawn of digital dental education

Reynolds PA, Eaton KA and Dobozy E.

Abstract: Part I of this mini-series described the profound effect of the four educational revolutions:
oral, written, printed and digital. It considered the effect of the cultural changes on teachers and their
trainees, and the gradual understanding of the principles behind good educational practice. The digital
era of education is an enormous and controversial topic. In Part II, key themes will be summarised and
exemplars of best practice in dental education described. Part II focuses on the digital era in dental
education over the past 50 years and covers: media and technology in the late 20th century, challenges
and barriers to innovation and change, change agents and pioneers. It concludes with some predictions
for future developments in dental digital education,

Keywords: digital dental education, technology enhanced learning, distance learning, innovation

Introduction to Part II

Quote: “The medium is the message?” Marshall
McLuhan, 19641 .

In the context of general and dental education,
the digital revolution has had a major influence. In
2008, in dental education, two of the authors of this
paper were editors of a ground-breaking 16 article
series on e-learning in dentistry (Reynolds & Eaton,
2008)2.

The series was seen as rather heretical in 2008,
but the British Dental Journal decided to take the
risk of publishing what was considered to be
debatable material at that time. Books were often
published as a result of series of articles, but the
content was considered too controversial to be a
financial success, and so the series was not printed
in hardcover. Ten years later, papers from the series
are now regularly cited, and not surprisingly the
content is now considered rather uncontroversial.

Media and Technology in the Late 20th

Century
Table 1 lists the key media and technology

developments by year from the past 60 years that
have all contributed to the ‘Digital Revolution’.
They have made their mark on the social order at a
global scale. Nearly all the technological advances
have some relevance to education, and examples
from dentistry will be discussed in the following
sections.

Some key aspects of the digital revolution that
directly interface with dental education include: the

Figure 1. State of the art lecture in 2008 with five screens,
two interactive chat rooms (peripherally), two
videoconferencing monitors and the main projection screen

development and research of haptic devices, the use
of TEL in distance learning, and, the advancement
of virtual learning environments (VLE) and
educational disruption by technologies.

Changing technologies and media

Presentation tools

When delivering the not-yet redundant lecture,
projected 35mm slides were the mainstay for
decades. The advent of Powerpoint meant that
slides could be professionally made and were used
as a back-up to purely digital delivery. As laptops
became more reliable, and their resolution and
image scanning improved, it became difficult to tell
the difference on the big screen. It was only 20 years
ago that slides were sometimes thrown out by the
projector and there was poor reliability of early data
projectors (beamers). Nowadays, a more
collaborative approach to sharing presentations is
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Table 1. Key Media and Technology Developments in the Modern Era (1959-2019)
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used amongst students with the software designed
to enable this to be implemented.

Most presenters now use digital projection with
embedded media (Figure 1), even though many
lecture theatres and seminar rooms still do not have
modern equipment, access to WiFi or the cabling
to connect devices. However, old 35mm slides are
sources of clinical information over the decades,
and their digitisation and categorisation will help
provide open educational resources, linked to a
video of their keeper (Shembesh, 2013)2. Most
clinical pictures are now taken with the full and
written consent of patients, but it is not always easy
to gain this retrospectively, so many good resources
are either lost or need to be archived securely.

Videomedia

The use of moving images to depict patients or
procedures has been part of the training materials
since movies began. Initially, it was enthusiasts who
produced and used the 8mm or 16mm celluloid
films, and these had to be projected by an AV
technician. Their value is undoubtedly archival,
with a particular focus on alumni looking back at
the way they were.

Smartphones now allow instant video production
and are often used to offer instructions on
procedures or software. Sharing these is valuable,
especially through YouTube or in webinars.

Videoconferencing is a natural extension of this
and has been used for CPD, PhD vivas, remote
presence at meetings, or student to teacher tutorials.
(Reynolds & Mason, 20023; Reynolds, et al.,
20084). As software and bandwidth have become
more reliable and secure, this technology has
become ubiquitous. This has been significantly
highlighted in the Covid-19 era, with the extensive
use of sophisticated tools such as Microsoft
Teams or Zoom, Such applications have
facilitated academic educational provision during
the unprecedented closure of Higher Education
Institutions (HEI) across the world. Not surprisingly
webinars for continuing professional education
have multiplied.   In one educational webinar
entitled “The future of social, creative and
experiential digital learning” hosted by the
University of London in June 2020, the Head of
Education considered that ‘HE was not web-
shaped’ (Brenton, et al., 20205).

Gamification

Serious games (those used for education), have
had little or no role in traditional dental education.
However, since the digital revolution, and
particularly the development of CDs, (Compact
Disks), DVDs (Digital Versatile Disks) and virtual
learning environments (VLEs), online gaming has
become a valuable tool in education.

From online crosswords to learn terminology,
games to take medical histories from virtual patients
and to write prescriptions, games for patient
information, and games in dental public health

(Figure 2), there is an increasing literature reporting
their efficacy (Newton, et al., 20036, Jones &
Reynolds, 20067, Reynolds et al., 20078, Huntington
et al., 20179, Sipiyaruk et al., 201710).

Design of any serious game should be theory and
research informed and based on best pedagogical
practices and design principles, and Winn (2009)11,
created a simple framework to describe this (Figure
3).

A rapid review of the use of serious games dental
education revealed that serious games are
potentially effective learning tools in terms of

Figure 2. Screen shot of the GRAPHIC game (Games
Research Applied to Public Health with Innovative
Collaboration) where players provide a plan for oral health
using evidence base, in imaginary towns. The game also
included face-to-face and written assignment elements. The
Social Determinants of Health diagram is from Dahlgren
and Whitehead, 19911.

Figure 3. The design, play, and experience framework
adapted from Winn (2009) 11.
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knowledge and skills improvement (Sipiyaruk et
al.,2018)12. However, their outcomes over
traditional learning approaches were not consistent.
They were seen as a supplementary strategy to
engage students and improve learner satisfaction
and motivation. But learning from failure in an
online ‘safe’ environment was beneficial as was the
ability to measure performance. Clearly more
research and acceptance in mainstream education
is needed. The risks of internet addiction were
mentioned but it is worthy to note that changes in
nuclei in the brain have been noted after extreme
gaming (West et al., 2015)12.

The headline media

There is much excitement in 2020 about virtual
reality (VR), such as SecondLife, augmented reality
(AR) (computer generated information
superimposed on reality), the internet of things
(IoT) (embedded technology in everyday objects),
wearable technology and artificial intelligence (AI)
(Kemp, 2015)13. These are all part of the Industry
4.0 generation of new developments that will
undoubtedly play a part in the future of dental
education. A very recent systematic review of their
role (Joda et al., 2019)14 mentioned the positive use
of VR in helping dental phobics, and the value of
AR/VR technology in training maxillofacial
surgeons.

Extrasensory perceptions: Haptics and
robotics

Haptics is the study of human touch and
interaction with the external environment. Until the
advent of haptic devices, such as those used in
aircraft simulators and gaming, students learnt
tactile skills by watching and working on manikins,
before treating patients. Traditionally some dental
techniques such as injections, were actually learnt
on patients. The use of oranges to inject into was
deemed not very realistic. The ‘phantom head’ used
to learn drilling techniques, originally had extracted
teeth set in composition material.  However, for the
last three decades, plastic teeth set in plastic heads
have been used. Health and safety regulations and
a reduction in the number of teeth extracted put pay
to the former option. The latter gives an unreal
sensation of density of the tooth substance and
torque of the drill. The plastic teeth can only be used
once. For extractions, brass teeth in rubberised jaws
gave some indication of exodontia technique, but

the rubber jaws rapidly wore out. Clearly virtual
simulations could be replayed many times.

Several haptic simulators in dentistry have been
devised, such as the Dentsim, Simodont, Voxel
Man, IDEA and Periosim. All have been marketed
extensively with varying degrees of success and
market penetration. A recent review (Roy et al.,
2017)15 concluded that “dental simulators are
valuable educational tools that could augment the
current traditional teaching methods”. However,
much more research and development are needed.

Cox et al., (2015)16 reported on the hapTEL1

project and demonstrated that it had enhanced
students’ clinical skills acquisition over four years.
The award winning hapTEL project was based on
an aircraft simulator design, and created a haptics
device from a gaming engine (to give some preset
‘stiffness’ to the sensation). A robotic arm with a
dental handpiece was guided through 3D
stereoscopic vision using a headset and 3D images
of the teeth and jaws from a real CT (computed
tomography) scan. The speed and sound of the
virtual drill was controlled from a foot pedal (Figure

1

Figure 4. Design of the hapTEL simulator with stereoscopic
vision and robotic arm acting as a dental drill.

hapTEL is part of the Technology-Enhanced Learning
Programme (TEL) funded by the United Kingdom, Economic
and Social Research Council (ESRC) and the Engineering and
Physical Sciences Research Council (EPSRC) Award Number:
RES-139-25-0387 (http://www.haptel.kcl.ac.uk).

4) (San Diego et al., 2012)17.  The main aim of the
project was to investigate the impact of haptics on
students’ learning and the dental curriculum with a
multidisciplinary team from three universities,
King’s College London, Reading University and
Birmingham City University.
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Three overlapping strands of research were
conceived:  technical, curricular and educational.
A detailed evaluation included technical,
psychometric and attitudinal testing that was based
on conceptual models of teaching such as
Entwistle’s construct (Reynolds et al., 2008)18. A
major advantage of the project was the large number
of students participating (Year 1: 144 and Year 2:
133 in the five-year undergraduate programme at
King’s College London Dental Institute). This has
been one of the most extensively researched
projects. Over 10 years since its conception it is still
being used as a training device. However, despite
the accolades, there are still barriers to its
acceptance and marketing prospects. This delay,
and that of other first-class projects is further
discussed later.

Sometimes advances have unexpected value. In
an unusual extension of the hapTEL project present,
students were asked to draw models of tooth-like
sculptures that they could only feel and not see. The
results were compared to their individual
performance on hapTEL. There was a clear
correlation between the quality of the drawings and
their hapTEL ability (Wright, 2017)19.

Robotics has several extensions of use, and one
interesting device is the double robot. This is an
iPad on Segway-type wheels that can be remotely

Figure 5. Double robot attends a dental clinic at the
University of Brescia, Italy.

operated on a mobile device to attend meetings and
clinics (Figure 5).The face of the operator appears
on the screen of the robot and represents its head
and it has been used to deliver a lecture when the
presenter is at a distance. This innovation would
now be very relevant in Covid-era healthcare and
care home settings.

Contemporary distance learning

Circa 2000, dental distance learning programmes
thrived under the umbrella of the External
Programme of London University (now London
International) that offered experience in: quality
assurance processes, business planning and access
to worldwide examination halls (Quality Assurance
Agency, 2006)20. Some so called ‘Lead Colleges’
of The University of London then began to offer
their own degrees at the turn of the third
Millennium. This also applied to the degree awards
for their respective distance learning programmes.
There was a steep learning curve for colleges that
already excelled in traditional methods of teaching
and learning, but were new to distance learning
processes. Examples of such processes include good
principles of learning design, student support,
administration, assessments and quality assurance
(Cox, et al., 200821; Reynolds et al., ,22,23,24).

Many Higher Education Institutions at this time
were still testing the waters of online learning
through virtual learning environments (VLE) such
as WebCT (Web Course Tools), Blackboard and
Moodle (Reynolds et al., 2008)25. As online
assessments became more widespread, and
plagiarism could be checked through the software
product ‘Turnitin’, uploading of assignments
became commonplace. It was helpful, however, that
other distance learning establishments such as the
Open University in UK had trailblazed the use of
these new technologies, especially in terms of good
pedagogical practices, support of the learner and
educational research (Mason & Rennie, 2002)26.
This helped benchmark the changes that were
necessary in the metamorphosis from traditional to
online and blended learning (a combination of
face-to-face and online learning) (Millar et al.,
2011)27. Casey (2008)28, concluded by saying that
“the future of distance learning seems secure
because of its ability to adapt to technological
trends”. In the Covid-19 era, with schools closed,
distance learning has become the ‘new normal’ in
delivering education remotely.

 21st Century Technology Enhanced Learning
and Teaching

As information technology systems became
faster and more powerful in the 21st Century, TEL
and teaching (TELT) has gradually become more
available, global and most importantly, mobile and
multi-medial. A key element of the past, that
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enabled this technological revolution in education,
was the proliferation of Learning Management
Systems (LMS), at the end of the 20th century, that
developed gradually into complex multiuser virtual
learning environments (VLE) (Dobozy et al.,
2011)29. A useful differentiation between traditional
LMS systems (come and grab information) and
more contemporary personalised TELT
environments (come and be) is seen in Table 2,
(Dobozy & Reynolds, 2010)30.

A natural extension of the multi-user VLE was
the development of IVIDENT (International Virtual
Dental School), an award-winning UK Government
funded project which was successfully completed
10 years ago. IVIDENT created a universal flexible
learning platform (FLP) that was renamed
UDENTE (Universal Dental Education) on
completion (Roberts et al., 201031, Suman et al.,
201032, Reynolds, 201134).  Its design emulated a
connected campus and predated the advent of apps,
(called functional components in UDENTE) (Figure
6).

The FLP integrated:
    existing VLEs and antiplagiarism software,

   pre-Facebook social media and portfolios in an
educational context,

 innovative security of access through an
authentication tier,

  open educational resources through a quality
assured Learning Content Management System
(LCMS) (Rennie & Reynolds, 2014)33 & an e-
library with publishing houses,

  advanced analytics and feedback capabilities,

  links to simulation and haptics,

 educational applications e.g. formative
assessment, standard setting, timetabling, and
student electives (Reynolds et al., 200934, Dutton et
al., 201735, Huntington et al., 20178)

Some of these functions are now more
commonplace, but there is still no simple integrated,
or interoperable system to allow them to collaborate
and be interrogated securely and seamlessly.

Social media, in general, has diverged from
moderated educational uses but it is still used in an
unmoderated way to share teaching materials,
assessments and assignments (Palman, 2015)36.
Students see it as an external application for use at
home, and it now has well publicised attendant
problems in relation to bullying and suicide
(O'Keeffe & Clarke-Pearson, 2011)37. Social media,
in an educational context was developed and
evaluated as a moderated tool with digital
professionalism at its heart. However, it did not
capture the mainstream, despite good evidence that
such a system was welcomed by medical students
as part of the KINSHIP project (Kings Social
HarmonIsation Project) (Hatzipanagos & Johns,
2017)38. This was in part because social media was
not generally recognised as important for education.
As with most pioneering advances, there is a delay
before the world catches up, and the wheel is
re-invented. This is represented in the Gartner hype

Table 2. Differentiation between learning platforms

Figure 7. Gartner Hype Cycle for emerging technologies,
1995. Source: Gartner Inc. Adapted by Roger Stone,
Researchgate.net
https://www.researchgate.net/publication/228615549_Hu
man_factors_guidelines_for_interactive_3D_and_games-
based_training_systems_design

Figure 6. The connected campus of IVIDENT (UDENTE)
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graph with its phases of inflated expectations,
trough of disillusionment, slope of enlightenment
and plateau of productivity (Figure 7).

Twenty-five years of TEL evolution and
education disruption

Following a slow start at the end of the 20th

Century, educators and administrators came to
understand the disruptive effects of digital
technologies on the education sector and beyond.
Although the TEL literature is mushrooming,
exploring, evaluating and promoting new learning
technologies and new types of education
experiences, some educators and researchers call
for technological minimalism in education (Calvin,
2013)39. A good example in Dentistry was the
Windows-based computer assisted learning (CAL)
programme ‘Orthoplanner’ devised by Chris
Stephens at the University of Bristol in 1998. It was
validated by peer review, but has not been emulated
in 22 years (Stephens, 1998)40.

TEL researchers understood that TEL provided
opportunities and threats to educators, forcing them
to review their educational values, beliefs and
entrenched practices. Despite this scepticism,

‘Industry 4.0’ technologies, such as Artificial
Intelligence, machine learning, the Internet of
Things and big data, transformed what information
it was possible to collect and measure to arrive at
new, data-driven understandings in education (Lu,
2017)41. This put long held beliefs to the test,
humourously illustrated in Figure 8, where the
advent of the telegraph was considered too fast for
the truth.

It was, therefore, imperative to ask which
learning technologies were the most beneficial for

Figure 8. In 1858 the people said that the telegraph was
too fast for the truth. Source:
https://www.theatlantic.com/technology/archive/2014/07/in
-1858-people-said-the-telegraph-was-too-fast-for-the-
truth/375171/

student learning success, teaching quality
enhancement and institutional competitiveness.
Unsurprisingly, AI digital assistance (chatbots) for
current and prospective students, teachers and
support staff, referred to as ‘Ada’ at Bolton College
(2017)42 and as ‘Becky’ at Leeds Beckett University
(2018)43, were implemented on an experimental
basis. Even the former Prime Minister of UK, David
Cameron, believed that Artificial Intelligence (AI)
had a significant role to play in the future of society
generally and took up a role as chair of an
organisation, Affiniti, to guide the future of AI
influences (BBC, 2019)44.

Bates (2019)45, summed up the reality behind all
this technological innovation: “Good teaching may
overcome a poor choice of technology, but
technology will never save bad teaching”.

Challenges and Barriers to Innovation and
Change

What has emerged in writing this paper are the
challenges, trials and tribulations of implementing
innovation and change, and the disruptive nature of
new educational technologies. This has been
particularly highlighted through the educational use
of social media, the implementation of a flexible
learning platform for dentistry (UDENTE), the
marketing of haptics in dentistry, and the general
adoption of learning environments. Some of the
challenges and barriers will now be considered.

Barriers to educational change

Schönwetter et al., (2013)46 clearly stated that
“All those involved in health education are faced
with the challenge of either moving forward to
embrace the full potential that online learning has
to offer, or of cowering behind the many unknowns,
allowing their fears to make them withdraw back
to the comforts of their previous teaching and
learning experiences”. Morriss-Olson (2017)47

echoed this by stating that “institutional resiliency
may depend more on mindset than skill set”. The
authors of both papers offered possible solutions,
although the issue of barriers is complex.

Firstly, contemporary students are expected to
adapt easily to using TEL. They have been termed
‘digital natives’ (Prensky, 2001)48, although this
term has become outdated as more is understood
about digital technologies and their impact on
learning (Marshall, 2018)49.
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However, as a result of the generational
differences, (considered in Part I), there is often a
digital divide between the students and faculty (van
Dijk and Hacker, 2003)50. Patients are also
becoming more IT literate and consumer driven
with ever higher expectations from the dental
profession in a digital age.

Secondly, clinical academic faculty, are
becoming a rare species with their numbers
declining leaving a shortage of accredited teachers.
They perceive time constraints in creating TEL, and
sometimes have poor technical skills coupled with
poor institutional support. This is sometimes
compounded by negativity from senior
management. Furthermore, they can be unwilling
to share their hard-earned teaching assets in a
collaborative way with colleagues, publishers or as
open educational resources (Schönwetter, et al.,
201351, O’Doherty et al., 201852).

Thirdly, at an institutional level, there are a
number of other mitigating barriers (Morriss-Olson,
2017)47. Risk avoidance especially by leadership,
maintaining tradition and culture, avoiding change
in internal systems or faculty self-governance, and
claiming success by preserving the status quo, all
leap from the page. Indeed, with lack of insight and
sufficient investment, IT infrastructure may not be
fit for purpose (Slaughter, 2018)53.

Fourthly, there have been governmental drivers
and edicts that incentivise change, but these are
often seen as costly and unwieldy by higher
education institutions (HEI). They are surrounded
by a history of major systems that fail to deliver,
such as the ill-fated UKe-U that spent £50million
on 900 students between 2000-4 (Select Committee
on Education and Skills, 2005)54. The fashionable
MOOCs (Massive Online Open Courses) were a
great publicity enabler for those elite HEIs, who had
the resources to produce them. Indeed, huge
numbers of students from a global audience were
able to enrol, but the drop-out rate was high and
completion rates low, cheating was rife, and the
pedagogical premise seriously lacking (Bates,
201255, Daniel, 201256). The lack of successful
business models has also been of some concern
(Young, 2012)57. However, as Daniel (2012)61

stated the “The Gadarene rush to offer MOOCs will
create a sea change by obliging participating
institutions to revisit their missions and focus on
teaching quality and students as never before”.
There are also often unexpected outcomes.

As far back as 1995, in Australia, Soucek
(1995)58 said that “education policy …needs to be
informed by a desire to go beyond the mere
technical fit between graduates and the workplace,
and allow itself to be inspired by new ideas, and
new ways of seeing”. That is progress, but in 25
years, the road to enlightenment is still long. Whilst
innovation should be appropriately scrutinised, the
‘Dragon’s Den’ approach by ruthless management
can be off putting and damaging to hard-working
innovators. A key role of academic boards in a
modern world is the requirement of appropriately
managing accountability, quality assurance and
performance (Rowlands, 2012)59.

More recently, Dobozy et al., (2015)60 offered
some further insight by stating “Although
technology enhanced learning has many benefits,
the Achilles’ heel is a lack of understanding by some
educators of the pedagogical ‘value-add’ of a
selected technology for teaching and/or learning,
or the technology’s designated role in the teaching
and learning process”.

Solutions to barriers

Although most authors offer helpful solutions to
barriers, what is lacking is a general consensus
(Bates, 2019)49. For instance, collaboration to share
materials in a competitive market may be difficult.
TEL solutions are not always underpinned by good
principles of learning theory. Simply copying
face-to-face teaching modes and putting them
online rarely works, as the traditional and TEL
methods have different approaches.

Bates (2019)49 quite rightly suggested that
understanding the higher education market is
important especially for lifelong learning. In UK
nearly 50% of 18 year-olds now go to university
(Department of Education, 2017)61, and more
training provision will be needed. Bates (2019)49

also stated that there needs to be a clear vision for
teaching and learning in the future, which should
include all modes of TEL, including blended
learning and skills development. Haptics and
simulation can play a role here. Without this
compelling vision, which should include robust
business models, barriers will be hard to overcome.

Other challenges: Assessments, Cheating and
Security

Traditional assessments are not without issues
of validity, plagiarism and cheating. However,
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technology can help mitigate such problems if
traditional modes are placed online, such as the use
of ‘Turnitin’ which compares uploaded assignments
with reference lists and online materials. There has
been an alarming increase of 22% in the number of
secondary school students taking mobile phones
into written exams increasing from 2017 to 2018
(Bradley, 2019)62. Much of this was put down to
students forgetting they had the mobiles on them,
and not intending to cheat, but it highlights the issue
of using technology to cheat (Bradley, 2019)60.

Automated marking of multiple-choice
questionnaires (MCQs) can speed results and
feedback to students (Escudier, 2011)63. The much-
feted Objective Structured Clinical Examination
(OSCE) with all its attendant workforce
requirements, can be made much more efficient by
using technology innovatively. This may be simply
by digitising radiographs to using more
sophisticated roleplays involving virtual patients
and haptics, artificial intelligence and robotics.
(Cox et al., 2008)22. But more importantly,
rethinking assessment from its basic concepts using
analytical frameworks to make it fit-for-purpose
and not just short-term memory recall is essential
(Arevalo et al., 2013)64. There may even come a
time when assessment is so ongoing using analytics
data rendering high stakes examinations and
revision periods unnecessary.

The issues of ownership and privacy deserve a
mention. Students may well create work as part of
a learning activity, that could be considered their
intellectual property (IP). HEIs will need to
carefully explore this, and accredit students
accordingly (Soetendorp, 2017)65.

Privacy has been in the headlines with the Data
Protection Act of 2018, and the General Data
Protection Regulations 2018 (GDPR) which were
the most important changes in privacy laws in 20
years. They require an individual’s data to be
processed with their consent by ‘the controller’, and
that inaccurate data are corrected, with personal data
held for the minimum time. There are naturally
caveats and enforcement clauses, but it is a helpful
way forward for personal data. Finally, one might
ask the question, ‘when did you last feel
anonymous?’

 Change Agents and Pioneers

This section looks at examples of good practice
by innovators and pioneers.

Collaboration and Innovation

Having identified the barriers in providing high
quality dental education in the early 21st century,
creating a clear future vision enables the process of
enacting change (Bates, 2019)49. A collaborative
approach between like-minded faculty, experts and
students enabled such visions to be consolidated.
The Bologna Declaration of 1999 aimed to
harmonise Higher Education (HE) across borders
(http://www.ehea.info/cid100210/ministerial-
conference-bologna-1999.html), and it was in this
spirit that the ‘Innovations in Education
Colloquium’ was founded (Reynolds et al., 2005)66.
A dedicated group of European dental educators
and stakeholders first met in 2003 at the University
of Brescia, Italy, and this grew to involve delegates
from 20 countries with multidisciplinary expertise,
especially in TEL. From educators to engineers,
scientists to psychologists, from Deans to dental
students, hot topics of dental education were
debated (Reynolds & Paganelli, 2017)67. Table 3

shows the flow of themes over the 15 Colloquia
with further meetings in Brescia planned. In May
2020, because of the Covid-19 crisis, with
Lombardy severely affected, a short series of
international student presentations on wellbeing in
the Covid-19 era were held via video conference
using Zoom.

Outcomes were published and new
collaborations and research projects developed and
reviewed (Reynolds & Paganelli, 2017)Nf65. There
was universal agreement that these smaller focussed
meetings bore much more fruit than the large
impersonal conferences, where delegates were just
numbers in a big catalogue, with smaller spin off
specialty groups. There will always be charlatans
and champions, but a meeting of like minded people

Table 3. Table of topics covered in Innovations in Education
Colloquia
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will help forge the future vison for dental education
on a global stage.

Faculty matters

Those reading this paper in the future may be
surprised that two of the authors grew up before the
internet was invented and when education was
delivered in a traditional way with blackboard and
chalk, nibs and ink; and at the chairside in dentistry
using chisels to fashion cavities. Indeed, senior
management in dental schools have, until very
recently, also been from the silent or baby boomer
generations. As previously mentioned, this can add
to the ‘digital divide’ between education providers
and students, and between management and
innovators of the same generations (van Dijk &
Hacker, 2003)f53. Of course, understanding faculty,
dental students and patients’ needs should be central
to new strategic designs for dental educational
provision. Academically strong leadership is
essential to implement such visions created by
educational innovators (Trainer et al., 2006)68.

Those who venture to create a brave new world,
can then make further progress with innovation and
intuition, evidence and endeavour, supported by
inspirational leadership from exceptional Deans.

An example of successful first steps in
embedding computer assisted learning (CAL) in
Dentistry were the initiatives of Professor Chris
Stephens from the University of Bristol (Grigg &
Stephens, 1999)69. He led BSCalid (British Society
of CAL in Dentistry) which developed stand-alone
teaching programmes and opened the first UK CAL
facility in Dentistry in 1994 (Figure 9).  He attracted
the CTICM (The Centre for Computer Assisted
Teaching in Medicine) to Bristol and was active in
the British Dental Association’s Computers in
Dentistry Group (Butland, 1999)70. These
pioneering initiatives helped give a high profile to
CAL in Dentistry with Multimedia and Computer
Laboratories becoming the norm in Dental Schools.
However, the use of mobile, streaming, other
advanced technologies and the Covid-19 era, have
made these CAL spaces effectively redundant.

Pioneering Continuing Professional
Development (CPD)

In the late 20th Century the use of videotapes and
CDs, across the spectrum of dental topics, to
provide continuing professional development for
General Dental Practitioners, was funded in

England by the Department of Health (Eaton &
Reynolds, 2008)71. This was complimented and
succeeded by videoconferencing and webcasts that
were successfully pioneered through the
programme PROVIDENT (Postgraduate Regional
Online Videoconferencing in Dentistry (Eaton et
al., 2001)72. Although the learning opportunities
were appreciated by participating dentists in eight
regional centres, there has been a lag of almost 20
years before webcasts have been routinely used.  A
similar pioneering initiative for CPD through
webcasting was set up by Guy’s King’s and St
Thomas’s Hospitals in 2002 but the initiative was
too early (Reynolds, 2002)73.  However, this type
of CPD delivery is now widely used by many dental
education providers. In part the technology,
bandwidth and reliability have improved, but it is
also an example that the slope of enlightenment has
reached the plateau of productivity (the hype cycle,
(Figure 6).

 International Perspectives and Transnational
Education Offerings

As key players in the global knowledge
economy, higher education institutions are required
to embrace the ideology of internationalisation and
to demonstrate their internationalisation strategies
in their strategic planning documents and
implementation actions. Quality management and
the maintenance of educational excellence in higher
education has become a complex issue worldwide,
particularly as universities increasingly operate in
transnational education environments and offer an
increasing collection of programs and modes of
study. Increasingly, universities are required to

Figure 9. Opening of the upgraded Computer Assisted
Learning Facility in Dentistry at the University of Bristol
1995. Group on the right, from the right, Ken Eaton, Derek
Seel (Postgraduate Dental Dean) and Neil Meredith. Photo
taken by and with kind permission of Chris Stephens.
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change their programmes to provide increasing
opportunities for students to engage with
internationally recognised academic staff and to
offer international study exchange programmes.
Hence, internationalisation seems to become an
omnipresent issue for quality assurance. The
measurement and signposting of simple indices of
internationalisation, such as international student
and staff numbers for external accreditation,
ranking, reputation and marketing purposes and
reputation may not seem convincing strategies, but
are increasing (Rowlands, 201774, Norton &
Cherastidtham, 201875). However, this logic of ‘the
more the better’ is a form of simplistic
commodification of internationalisation, which
does not seem to be grounded in evidence.
Nevertheless, guidelines to assess the quality of
dental distance learning material have been
produced (Eaton & Hammick, 2003)76.

The Future

"The best way to predict the future is to create
it." - Alan Kay 1971. US Computer Scientist

There is no doubt that technology will be all
pervasive in our future lives and in education, it
already is in 2020. Apart from time travel, the
predictions made in the film “Back to the Future”
(1985) have now almost all been realised, such as
a video-calling on TV, mobile payments and games
controllers. Although they were seen fantastic then,
the time lag of 30 years has allowed technological
advancement and cultural attitudes to change and
catch up. New techno-savvy generations have no
memory of life without being always connected.

This section will now highlight some likely
and/or possible future developments.

New ways of learning: Microcredentialing,
agile, personalised learning and CPD

As noted above, micro credentials can be
contrasted by the way of their granularity, meaning
that their focus is on particular and well-defined
professional competencies. Their attractiveness for
students and education institutions is the ability to
build up components to reach a specific credential
– also known as a stackable credential. Most
significantly, they provide much more control for
students, enabling them to only take courses and
units that are perceived to be of value to their
current aspirations and professional needs. One
significant recent educational innovation in this area

is the unbundling of courses and the creation of new
education products, such as the MicroMasters. The
agility of the MicroMasters course design enables
education institutions to attract students into a
particular short course and keep them to complete
a series of courses (Zimitat & Dobozy)77.

Knowledge workers are increasingly required to
engage in CPD and the ability to not only choose
to complete particular CPD related activities, such
as: seminars, workshops and conference
participation, but also to receive a certificate to
attest to their newly gained capability is very
attractive. Often, industry and government agencies
pay the course fees for short courses and CPD
related activities, providing added incentives to
employees to engage in lifelong learning activities
and professional upskilling. Education institutions
are now offering nano and micro credential for CPD
related activities for credit against units as a way to
monitise CDP related activities to ensure a steady
and increasing enrolment pipeline (Dobozy, 2020)78.

Predicting the next 50 years

Predicting dental education in the next 50 years
(up to 2070) is like crystal ball gazing. To look

forward it is important to look back to take a
perspective. There has been a seismic shift in the
past 50 years in terms of technology in society,
dental treatments and educational innovations. The
general rate of technology uptake is getting faster
and faster (McGrath 2003)79 (Figure 10).

Examples of changes in the delivery of education
include black boards becoming white boards, full
of colour and interactivity and lectures being
replaced with online flexible learning opportunities.
University libraries are now not generally where
students just go to find books. The practice of
dentistry has changed: the equipment is more
digital, cavities can be cut by lasers, radiographs
are digital, 3D printing can create new mandibles,

Figure 10. The pace of technology is speeding up. Image
adapted from Nicholas Felton:
https://archive.nytimes.com/www.nytimes.com/imagepage
s/2008/02/10/opinion/10op.graphic.ready.html
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teeth are being grown in laboratories. Learning to
restore a damaged or diseased dentition is no longer
on extracted or plastic teeth, it can be simulated in
virtual reality using haptics and robotic devices.

Eaton et al., (2008)80 predicted a vision of dental
education up to 2058, and twelve years have already
passed. Looking at the wish list there is still quite
a way to go. The list included diverse and diffuse
hub and satellite design of dental schools, specialist
schools, global alliances and sharing of high-quality
resources, new frameworks of learning,
autonomous lifelong learning, more TEL and
learning communities. Schönwetter et al., (2010)54

gave an overview of the future direction for dental
education. They discussed the role of the various
stakeholders and how they might collaborate to
share resources and enterprises such as the ground-
breaking project between the Universities of
Adelaide, Australia and Sharjah, United Arab
Emirates.  They also recommended readers to move
forward and engage with TEL mindful of the best
pedagogical practices. However, in 2020 there is
still much work to be done. Finally, Reynolds,
(2014)81 reminded her readers that “Our students
are our future, we have a duty to inspire their
destiny”.

Notwithstanding the slow progress in
modernising dental education in the digital era, and
that dentistry has spearheaded successful
educational research projects, the authors offer
some thoughts for dental education in the next 50
years:

 TEL will be all pervasive, and distance and
blended learning will be the norm

 New pedagogical practices, including: a culture
of autonomous learning, automatic assessments
and feedback, virtual team-based activities, a
focus on creativity, communications skills and
research methods will become accepted prac-
tice.

 Students will be admitted to dental schools with
known good psychometric and practical skills
profiles

 The sense of touch will be transmissible across
the internet

 AI robots will teach and treat, but they will be
managed or modelled by humans

 Languages will be instantly translated to com-
municate with patients

 Patients will be more reliably informed, and
have their own health bot and embedded medi-
cal history chip

 3D holographic ‘virtual patients’ will be avail-
able

 New educational business models for training
will develop

 Nanotechnology will aid diagnosis, with new
scanning equipment

 New subjects will become part of the curricu-
lum, including: genetic engineering and regen-
eration of tissues and teeth

 Wearable educators – e.g super-smart wearable
mobile technology, thinking caps will become
available.

 Archives of everything in multiple media
which are accessible, quality assured and time
stamped, will be placed in virtual repositories
and museums

 Something not yet invented, or which emerges
unexpectedly from the above, perhaps acceler-
ated by the Covid-19 era

“The learning opportunities that such a
networked future offers will be shaped by those who
understand the knowledge media”, Knowledge
Media Institute, Open University, UK 2000

Conclusions

Part I of the mini-series charted the educational
revolutions in the advancement of mankind
through the millennia, and Part II focussed on the
past few decades of the digital revolution up to
2020. The digital revolution promulgates a student-
centred approach with a changing role of the teach-
er as a ‘guide on the side’ but the relationship is
complex because of the practical requirements in
the context of dental education, and the important
role of the patient, real and virtual. The drivers in
this recent educational transformation should pri-
marily be academic, rather than technological, but
will be influenced by market, political and eco-
nomic forces. Dentistry has led many of the new
enterprises though pioneering distance learning,
the use of haptics, the development of innovative
learning platforms, all underpinned by educational
research.

With any innovation, it is not surprising that
there are barriers to implementation, whipped up
by Luddites and devil’s advocates who do not, or
cannot, share the same future vision. The lag
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between invention and implementation (the hype
cycle) often means that the wheel has to be re-
invented several times before it spins round. It is
interesting to note that the written word,
illustrations and published literature are the media
chosen to immortalise this commentary on dental
education to 2020. Rather ironically, although 2020
will be remembered for the spread of Covid-19, the
use of technology and the media for social
interaction and online education has found new
momentum. It has become an essential and integral
part of society during times of social isolation and
closed educational establishments. The Editorial in
the British Dental Journal of 14th August 2020 so
aptly remarked “The technology has been around
for over two decades yet it has taken a pandemic to
arm-twist us into implementing it” (Hancocks,
2020)82.

Vive la revolution digitale!

“Education is the most powerful weapon which
you can use to change the world”, Nelson Mandela,
2003.
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The unification of UK Orthodontic Societies 1970-1994
Chris Stephens

Abstract: In 1948 at the time of establishment of the UK National Health Service there was only one
British orthodontic society. Since its foundation in 1907 the British Society for the Study of
Orthodontics had clung to firmly to its belief that, as a learned society, it should not comment on political
issues even when urged to do so by bodies such as the Royal Colleges of Surgeons and the Department
of Health.  In the 1960s this detachment lead to the establishment of 4 smaller orthodontic societies
representing the interests of orthodontic specialists working within the General Dental Services of the
NHS, community orthodontists, hospital consultants and university teachers. Throughout the 1970s and
1980 s these groups frequently disagreed with one another and so offered conflicting advice to the
profession and government.  Gradually, through the efforts of a few far sighted and determined
individuals, resolution of such sectional interests was achieved through the creation of a unified British
Orthodontic Society which now speaks for UK orthodontics with one voice, to the benefit of patients
and the wider profession.

Keywords:British Orthodontic Society, General Dental Services, Orthodontists, Specialist Practise,
Schanshieff Report

Background

It is difficult now to recall the antipathy that
existed in the late 1960s and early 1970s between
the factions of the UK orthodontic specialty as well
as the barely-concealed hostility between the
various orthodontic societies and between these and
the BDA. The reasons for this are not difficult to
determine.

The British Society of the Study of Orthodontics
(BSSO) had been established forty years before
there was a National Health Service. Since its
earliest days it had resolutely clung to its original
declared purpose “to promote the study of
Orthodontia”.  Quite why, in subsequent years, it
failed to adapt to the changing world of healthcare
and widen its remit is difficult to understand. Thus
in 1948, the Council of the Society declined to
become involved in the setting up of a Diploma in
Orthodontics as proposed by the Dean of the
Glasgow Dental School, and in May 1949 a
proposal that the Society should discuss the place
of orthodontics within the new National Health
Service was rejected. With such a narrow
unchanging vision it was inevitable that within the
tripartite dental system of an expanding new NHS,1
there  would soon be moves to form groups
representing these sectional interests. This led
eventually to the demise of the BSSO.

The British Association of Orthodontists
(BAO)

The first UK orthodontic qualification was the
Diploma in Dental Orthopaedics Royal College of
Physicians and Surgeons Glasgow (DDO RCPS
Glasgow). This was established one year after the
NHS came into being and was followed in 1954 by
the Diploma in Orthodontics of the Royal College
of Surgeons of England (D.Orth RCS Eng).
However, this meant that virtually all those
undertaking orthodontic treatment in the General
Dental Service in the first few years of the NHS had
no formal orthodontic training. The British
Association Orthodontists (BAO) was established
in 1965 by a group of those who by then had been
allowed to restrict their General Dental Services
(GDS) practice to orthodontics. At that time all
GDS  orthodontic treatment plans still  had to be
submitted ( with pre-treatment models and x-rays)
for prior approval by the Dental Estimates Board
where the chief orthodontic adviser was John
Hooper the first Regional Orthodontic Consultant
to be appointed in the UK.2 Some of  those who
limited their practices to orthodontics were
concerned at the apparent discrimination being
applied to them by the Estimates Board.3 By this
time those who had acquired the 1 year DDO or
D.Orth regarded themselves as being as well
qualified as  some of the newly appointed hospital
consultants and while they accepted that the Dental
Estimates Board should have financial control they
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argued that GDS specialists should have clinical
freedom.4

The original case for the orthodontic training
programme at the Eastman Dental Hospital had
been made on the need to provide hospital
consultants. Gradually some of those who had
completed specialist training and acquired the one
year DDO or D.Orth RCS Eng chose to go into GDS
practice rather follow career in the hospital service.
As a consequence, the number of those applying for
senior registrar posts reduced, and there was an
impending shortfall in the planned orthodontic
consultant expansion. As a consequence, the
number of training places nationally was increased
to offset what was regarded by some as “wastage”!

The Consultant Orthodontists Group (COG)

The Consultant Orthodontists Group (COG)
arose out of an informal annual meeting of NHS
orthodontic consultants which had been established
in the 1950s by Professor Ballard at the Eastman
Dental Hospital. This was initially meant to
appraise consultants of the latest orthodontic
research and treatment methods. Formally
constituted in 1961, the COG soon established close
links with the Dental Faculty of the Royal College
of Surgeons of England. This would later
effectively control specialist training in the UK
through the Joint Committee for Higher Training
in Dentistry.

By the 1970s consultant orthodontists, as a
group, had little regard for those 50 GDS dentists
who limited their practices to orthodontics many of
whom now held an orthodontic qualification and
were regarded by the Department of Health as
“wastage” from the consultant training programme.
Those who limited their practices to orthodontics
were frequently accused by regional consultants of
“cherry picking” the easy cases while burdening an
already overstretched Hospital Dental Service with
more complex cases. An alternative explanation
could have been that in the days of the one year
orthodontic  course, those going into practice  (as
opposed to undertaking an additional three years
training as an orthodontic senior registrar) felt
ill-prepared to undertake complex treatments.5
Indeed it was not until the three year  Intercollegiate
Membership in Orthodontics of the UK Royal
Surgical Colleges (M.Orth RCS) and the  European
directives on specialist training that this problem
was fully resolved.6 From the GDS specialist’s

standpoint  complex fixed appliance treatment
could only be  undertaken at a financial loss.7,8 The
reason for this was that the  British Dental
Association (BDA) , which was the professional
association and trade union for dentists practising
in the UK, had negotiated  a GDS  orthodontic fee
structure which encouraged  the  general
practitioner to undertake simple treatment with
removable orthodontic appliances. It was argued by
some that the “de facto” specialists - who limited
their practices to orthodontics and wished to
undertake complex treatment - should have been
prepared to subsidise such cases with the fees they
would generate by completing simple cases more
rapidly than the general practitioner. While some
provided comprehensive orthodontic treatment,
many did not, with the net result that far too few
cases were being treated with fixed appliances in
the GDS at this time (Fig 1). By the early 1980s the
problem was becoming well recognised,9,10,11,12 but
would not finally be solved until the establishment
of UK dental specialist lists in 1998 and the
introduction of orthodontic indices (2006).

Figure 1. The percentage of fixed appliance treatment (one
and two arch) undertaken in the General Dental Service
1968-1994 abstracted from the Reports of the Dental
Estimates Board and Dental Practice Board.

Figure 2. The percentage improvement in orthodontic
treatment achieved in the GDS using various types of
appliance as revealed by the Peer Assessment Rating Index.
(After Richmond et al., 1993).
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The Community Orthodontists Group
(ComOG,)

From 1974 the Community Orthodontists existed
as a 40 member sub group of the BAO but in 1988
became formally constituted as the Community
Orthodontists’ section of the BAO.13

The University Teachers

Standing aloof from all this throughout the 1960s
were the University Teachers of Orthodontics
whose principle educational input, before the
introduction of specialist lists by the GDC, was to
contribute to producing dental graduates competent
in all aspects of dentistry. Up to this time only the
Eastman Dental Hospital had a significant
structured postgraduate training programme in
orthodontics.  Elsewhere other dental schools had
one or at the most two orthodontic postgraduate
preceptorships but some still had none. The
university teachers had held informal meetings once
every two years since 1952, where they discussed
matters of mutual interest such as curriculum
content and teaching methods.   In 1978 the group
became formally constituted as the Association of
University Teachers of Orthodontics (AUTO).14

The coming together

By the end of the 1960s there were two active
and largely apposed political orthodontic groups:
the BAO and the COG with an essentially irrelevant
BSSO standing in the middle. The latter, apart from
some attempt to become less London centric,15 still
had a Council “dominated by London based
practitioners who did not belong to the General
Dental Service”.16 Despite these national divisions,
at a local level there were many orthodontic study
groups and hospital clinical assistant posts where
mutual respect between consultants, GDS
specialists and general and community dental
practitioners had led to an amicable development

Figure 3. Patients’ satisfaction with the outcome of their
GDS orthodontic treatment (After Gravely, 1989).

of a highly effective local NHS orthodontic service.
Sadly, this had little impact on the national picture
but would lead to the establishment of the first
BSSO “Country Meeting” which took place in
Sheffield in 1955 where the first local orthodontic
study group had been established the year before.
This would soon become an annual event.17

During the 1970s there were increasing pressures
on the honorary officers of the BAO and BSSO.
Not only were their two memberships increasing
but there was the need to respond to the ever-
increasing number of governmental reports.18 By
now it was apparent that external authorities could,
and did, pick and choose their sources whenever
they wished to obtain information or advice on any
dental matter.19 There was also pressure from the
membership of the two major orthodontic societies
to include speakers from outside Europe in their
annual conference programmes, the first such
speaker having been  invited as late  as 1971.20 This
led to increased expenditure which raised the
charges for both attendance at these meetings and
annual subscriptions. There were also difficulties
facing BSSO and BAO in publishing the reports of
their meetings.21 Faced with the increasing costs of
producing separate publications, the two societies
agreed that they should combine resources to
finance a single journal. Thus, the British Journal
of Orthodontics (now the Journal of Orthodontics)
was launched to coincide with the Third
International Orthodontic Conference held in
London in 1973. 22

Within the same period the membership the
BAO was changing. For the first 6 years of its
existence only one of its officers held an orthodontic
qualification, but this slowly increased throughout
the 1970s during which time the two year university
qualification Master of Science (MSc) in
Orthodontics was introduced by the University of
London. This became a bone of contention until the
Royal Colleges followed suit and required a two
year supervised training period for their orthodontic
diplomas  By the 1980s almost all the BAO officers
held the DDO or DOrth and, as a result, many had
trained with those who had chosen to follow a
hospital career. As with undergraduate training,
long term friendships had been established during
this time. It followed that during a period of rapid
expansion postgraduate training in orthodontics
some of the GDS specialists who by now had wide
clinical experience were invited back by their
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hospital colleagues to assist in training the next
generation of specialists.

In September 1975 a two-day meeting was held
at Oxford under the auspices of BAO. As an
experiment the BSSO was invited to contribute two
sessions. This was the first such joint meeting and
would prove to be a landmark. During the political
session (which such BAO meetings always
included) a BAO member Roger Thomas D.Orth,
FDSRCS, a specialist practitioner from Cornwall
who was a well-qualified as any of those present,
stood up and proposed that the societies combine.
Members present responded to this with
acclamation. Three months later Steve Gould, NHS
Consultant in Orthodontics at the Eastman and Vice
President of the BSSO wrote to the other members
of its Council with the view that:

“…… by its own constitution and reluctance
to change (the Society) has given rise to the
creation of two younger and more vigorous
organisations.  It has in fact been stranded by
political changes to which it could not or would
not adapt”

He was also aware that because of this stance a
large number of the BSSO members were also
members of at least one other orthodontic society.
His paper to the BSSO Council in October 1975,
addressed the issues which he believed the Society
now faced and concluded that the BSSO had three
options:

 a) to hold fewer meetings and streamline its
organisation,

b) to establish an administrative body to
represent all orthodontist interests or

c)  disband.

 As a result of his paper a BSSO subcommittee
was established at the Council meeting of 8th

December but this was only charged addressing the
first of these issues.23

 In 1977 Malcom Savage (Meetings Secretary of
the BAO) disappointed at the disagreements voiced
at the 1975 Oxford meeting which he had organised,
wrote as an individual to the Chairs of the five
orthodontic societies suggesting that unification
would eliminate many of their problems. But
although this promoted much discussion, no
immediate action was taken.24 Indeed with the
leaders of  the BSSO and the BAO both  now tacitly

agreeing that unification was desirable it is
indicative of the degree of suspicion among the by
now  5 groups’ memberships  (BAO, BSSO, COG,
ComOG, AUTO) that it would that another 17 years
for this to be achieved. Nevertheless, these two
major societies embarked upon two joint initiatives
which in retrospect can be seen to have paved the
way for unification. The first was that there should
be cross representation of both organisations on
each other’s councils, the second was to jointly
address UK orthodontic treatment standards.

Orthodontic treatment standards

Increasing travel and exchanges between the UK
and the USA in the late 1960s led to a number of
British orthodontists becoming painfully aware of
the need to raise the standards of orthodontic
treatment provided in Britain. Moves by the BAO
in 1976  to establish a Certification Board were an
expression of these concerns and led to a Steering
Committee  being set up with representatives of
BSSO, BAO, COG AUTO.25 This in turn resulted
in  a larger meeting of about 100 interested members
of all societies being held in Oxford in October
1977. At this, the proposal to establish a British
Board of Orthodontists (on similar lines to the
American Board) did not find favour, but the
meeting agreed to set up a joint British Orthodontics
Standards Working Party which produced the first
of its two reports three years later.26

The British Orthodontic Conference

In 1982 the President of the BSSO Raymond
Bird presented a discussion paper to its Council
entitled “Organisation of the Orthodontic Societies
into a single Society”. It was well received and the
Chairman of Council, Jeffery Rose, was empowered
to call a meeting of the Chairmen and Secretaries
of the societies. This took place on the evening of
Wednesday 31st March 1982 at 30 Wimpole Street
as a result of which the representatives agreed:

1. to desist from denigrating each other, in public
at any rate.

2. to work towards a joint annual conference.

3. to consider the possibility of establishing a
joint administrative office.27

A further meeting took place in early August and
in December 1983 the first meeting of the British
Orthodontic Conference Committee was held under
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the Chairmanship of David DiBiase. This set itself
the aim of holding the first Joint Conference in
September 1986 which was to be run jointly by the
BSSO and BAO on a profit-sharing basis with an
organizing committee representing all 5 societies.28

The Schanshieff Report

On 25th June 1984 Granada television broadcast
“Drilling for Gold” in their “World in Action”
series. This drew attention to the problem of over
provision of conservative dentistry within the
National Health Service (NHS). It was followed by
two influential articles in The Times on GDS
treatment.29, 30 The immediate reaction by the
Government was to set up its Committee of Enquiry
into Unnecessary Dentistry chaired by Simon
Schanshieff. Initially orthodontists welcomed this
move which some believed would highlight the
cumbersome system whereby all complex GDS
orthodontic treatment had to be approved by the
Dental Estimates Board. Quite unexpectedly the
Report published in January in 1986 questioned the
whole validity of orthodontic treatment under the
NHS.31 Even today, the Committee’s uninformed
and unsubstantiated statements are hard to
understand.32 For many years the cost of  GDS
orthodontic treatment had remained at only 3% of
the GDS budget whilst restorative treatment, the
subject of the “Drilling for Gold” programme, now
accounted for at least 60% (Fig 4).

Figure 4. The percentage costs of dental treatment within
the GDS Budget 1988/9 abstracted from the reports of the
Dental Estimates Board for that year.

The Unification Working Party

The Schanshieff Report was a tremendous
catalyst for orthodontic co-operation. The societies
immediately set up a Joint Response Committee

which quickly produced a closely argued and fully
referenced scholarly report which was submitted
directly to the Department of Health in May 1986.
After a BDA Workshop the following month this
was incorporated into the BDA’s own damning
response to the Schanshieff Report 33 These events
finally convinced the general membership of 4 of
the 5 societies that UK orthodontics must unify.34

In 1990 a Unification Working Party was set up.
Initially the COG was reluctant to join but by
December had done so.

By this time the University Teachers of
Orthodontics were very keen (one might almost say
desperate) to achieve an orthodontic political voice
through unification. The period of  expansion of
formal postgraduate training in orthodontics within
UK dental schools, which now required a  research
component as part of a 2 year training programme,
coincided with  a period of serious University cuts.35

With these demands  careers in academic dentistry
had become unpopular  and  many of the most able
young academics had accepted appointments
overseas or taken up  UK hospital appointments.
Having lost such staff the schools found these
vacant posts were immediately frozen with the
result that between 1981 and 1992 total UK
orthodontic academic staffing fell from 46 to 28.7
full time equivalent posts. 36, 37

The membership of the Unification Working
Party was chosen to ensure equal representation of
all 5 societies. This was no easy matter as most now
held memberships of more than one of them.38 The
Working Party first met on 1st December 1990 at
the Trattoria Verdi in Southampton Row.39 At this
it was determined that the chairmanship in future
should alternate between David DiBiase Chairman
of the BSSO, and David Lawton Chairman of the
BAO. This was a wise choice, not only were the
two David’s close personal friends but since they
both worked as visiting staff in the Orthodontic
Department of the London Hospital, discussions
and negotiations could continue there outside
formal meetings. Chris Kettler, who had done so
much to bring about the first British Orthodontic
Conference agreed to act as Secretary and would
also play a crucial role as he now held teaching
sessions on the Eastman orthodontic course and had
become highly regarded by the representatives of
the COG.

 At the first meeting of the Working Party the
objectives of the new society were outlined and a
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possible structure of the new Society discussed.
These were carefully put together by the Secretary
as a discussion document for the second meeting
(Table 1).

 To promote the study and practice of or-
thodontics.

 To encourage research and education in
orthodontics.

 To represent the professional interests of
all dentists are engaged in the practice of
orthodontics in the United Kingdom.

 To hold an annual conference called the
British Orthodontic Conference.

 To hold other national and regional meet-
ings throughout the year as determined by
the Council.

 To publish the British Journal of Ortho-
dontics and other material on the practice
of orthodontics.

 To make representation to professional,
governmental and other bodies in the in-
terests of members and others engaged in,
and associated with the practice of ortho-
dontics.

 To maintain contact with regional orth-
odontic bodies and, where appropriate, to
form local branches.

 To maintain a list of membership in all
categories.

Table 1. The objectives of the new society

It is true to say that the subsequent fifteen
meetings from January 1991 until April 1994 were
spent almost entirely in working out the details of
how these would be put into effect. This was no
easy matter for each meeting had to be referred back
to the five parent organizations for ratification and
comment. There was also the requirement to agree
and put in place modifications of existing
constitutions to permit unification as well as a need
for legal and financial advice about the new
Society’s charitable status.

Unification achieved

The final proposals for unification were
submitted to the Councils of the five societies in
July 1993 and endorsed by each of these during the
British Orthodontic Conference held in Glasgow in
September (Table 2). In April 1994 the entire
memberships were balloted for their approval to
unification and the new constitution, and were

overwhelmingly in favour (Table 3). Following this
the first meeting of the putative Council of the
British Orthodontic Society took place on 22nd July
1994, at which the initial structure was confirmed
and the first honorary officers were agreed.

        The membership of AUTO had already agreed
unanimous support at their previous AGM.

At the same meeting the following BOS
honorary officers were proposed:

Chairman        David DiBiase
Treasurer        Allan Thom

Table 2. The initial structure of the BOS  1994

Table 3. The result of the ballot on unification.

Council

Chairman – by election of the Council members

Treasurer, Secretary

Representatives from Groups

Community Group (Chairman +1)    =2

General Practitioner Group (Chairman +1)  =2

Hospital Consultants Group (Chairman +2)  =3

Orthodontic Specialist Group (Chairman +1 =2

Training Grades Group (Chairman +1)   =2

University Teachers Group (Chairman +1)  =2

Others
Representative of the 3 Royal Colleges         = 1
Chairman of the Specialist Advisory
Committee          = 1
Representative of the GDSC Executive   =1

Committees: Executive, Developments and
Standards, Conference and Meetings, Finance and
Membership, Editorial and Journal, General
Orthodontic Services, Central Administration and
Secretariat.
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Secretary        Chris Kettler
President        Jeffery Rose
The proposed structure was adopted and the

officers formally appointed during the first Annual
General Meeting of the BOS held during the 9th

British Orthodontic Conference in Harrogate on 2nd

October 1994. (Fig 5)

Never did Aristotle’s belief, that the “whole is
greater than the sum of the parts”, prove to be truer
than in the case of British orthodontics.40

Unification soon brought about the establishment
of an orthodontic specialist list, the introduction of
orthodontic therapists, a rationalization of cleft lip
and palate services, the widespread  adoption of
orthodontic treatment indices  and an influential
voice both nationally and internationally. With a
current membership of 1891 and a fully staffed
London headquarters the BOS is now able to speak
for UK orthodontics in its widest sense through its
affiliations with the Orthodontic National Group
(representing orthodontic nurses and orthodontic
therapists) and the Orthodontic Technicians
Association. With a strong base it is also now able
to support and commission essential orthodontic
research through its Orthodontic Foundation.
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The early history of local anaesthesia
Charlotte Schofield

Abstract: 1884 could be regarded as the birth of modern-day local anaesthetic in dentistry. Relief of
toothache through various methods had been attempted for centuries, but if people wanted dental treatment
it was often basic and brutal. Cocaine was the first surgical anaesthetic, utilised in 1884 and since its
discovery, there has been a continual desire to find safer and better alternatives; resulting in the local
anaesthetics 21st century dentists use on a daily basis. Although local anaesthetic has been around for
over 130 years, in the United Kingdom its use has only gained momentum since the birth of the NHS
and increased access to dental care.

Keywords: Coca, cocaine, Carl Koller, William Halsted, Lidocaine, Articaine, Novocaine

Dentistry and pain

‘There is no such thing as toothache. You only
think you’ve got it’1 according to the memoirs of
British writer VS Pritchett. If this was true, history
would not be littered with attempts to relieve
toothache and find ways to provide painless
dentistry. The words dentistry and pain were
synonymous up until the advent and use of reliable
local anaesthesia. This is in stark contrast to
contemporary dentistry which has reliable and
effective methods of pain control where ‘local
anaesthetics form the backbone of pain control
techniques in dentistry’.2 The question is therefore
raised of how the profession reached the present
day methods of delivery and formulations of local
anaesthetic.

Historical attempts at pain relief

A search on the history of local anaesthesia in
dentistry leads the reader down a winding road
through ancient practices of anaesthesia and pain
relief, a detour into the depiction of dentistry in
literature, before discussion of modern local
anaesthetic preparations and techniques. According
to an article by Asbell in 1957, if local anaesthesia
means no recognition of pain or senses in a
particular area of the body, it is something which
has been practiced for centuries.3 However, most
attempts appear to have had a general rather than a
local impact on the body such as compression of
the carotid vessels4. Attempts to relieve toothache
have also been practised for centuries; Babylonians
relieved toothache with henbane, Egyptians
believed that a dead mouse cut in half and applied
to a tooth would relieve pain5, and the Talmud
recommended sour fruit juice6. Through the Middle
Ages, the best someone who was having an
extraction could hope for was that it would be quick.

The travelling fairs would often have a tooth drawer
travelling with them, who was only viewed as
skilled due to the speed with which he could extract
teeth. As a result, people would often wait until
these fairs arrived to have a tooth extracted. There
was little change in this situation until the 19th

century and, even a letter Jane Austen wrote to her
sister in 1813 details a visit to the dentist with her
three nieces where they ‘heard each of the two
sharp hasty screams’7.

Much of the historical literature regarding dental
pain appears to be related to analgesia, rather than
local anaesthesia applied by dentists. However, one
of the earliest accounts of treatment of pulpal pain
originates from an English dentist, Robert
Woofendale who worked both in England and in
the USA. Robert Woofendale was a pupil of
Thomas Berdmore and in 1783 described the use
of lint soaked in ‘oil of cinnamon, cloves, turpentine
or any chemical oil’8 which relieved pain and led
to the death of the pulp.

Fig 1. Women gathering leaves of the coca plant
(Erythroxylum coca) in Bolivia. Wood engraving, c. 1867.
Bates, Henry Walter, 1825‐1892. Date [1867‐1875] Sourced
from The Wellcome Library



26

Dental Historian 2021 66 (1) 25 - 31

The coca plant

The year 1884 could be argued to be the birth of
modern local anaesthesia, and the three men at the
core of this story are Carl Koller (1857-1944), Dr
William Stewart Halsted (1852-1922) and Richard
John Hall (1856-1897). Their story starts in South
America with the coca plant, (Fig. 1). Coca
(erythroxylum coca) is an indigenous plant to South
America and archaeological studies show it has
been used for over 3000 years, with traces found in
the hair of preserved mummies9. Throughout
history the use of coca includes chewing as a
general stimulant, as well as for religious and
medical purposes. Under Incan rule, from the 13th

to the 16th century, chewing the leaves of the coca
plant was usually restricted to the ruling classes and
religious rituals. It was regarded as sacred and a gift
of the Sun God10. However, its use appears to have
become more widespread after the fall of the Incan
empire when Spanish conquerors decided to exploit
the growth of coca. The first analgesic discussion
of coca did not appear until the Spanish Jesuit
Bernabé Cobo (1582-1657) wrote in his 1653
manuscript that toothache could be relieved by
chewing coca leaves:

‘a monk friend of mine…advised me to chew for
a few days on Coca. As I did, indeed, soon to find
my toothache gone’.11

However, although there is evidence that coca
gave relief of dental pain, there was no further
development in its use as an anaesthetic until the
19th century. The term ‘cocaine’ was coined in 1860
when Albert Niemann, a German chemist, was

Fig 2. Albert Niemann (1834-1861)

successful in isolating the active element of the coca
leaf, (Fig. 2).

Niemann confirmed that placing cocaine in the
mouth resulted in a numbing of the tongue, but it
was not until 1884 that its use entered the surgical
arena. Between 1860 and 1884 there were numerous
experiments utilising cocaine, usually with animals,
and in 1880 Basil Von Anrep, a Russian physician,
suggested its use as a surgical anaesthetic. Sigmund
Freud had also been experimenting with cocaine as
a way to help people overcome their addiction to
morphine. Freud recruited Carl Koller (Fig. 3), a
young ophthalmologist and they completed various

experiments on the effects of cocaine on fatigue,
before Koller began his own experiments with
cocaine12.

Koller’s work led to the realisation that cocaine
could be used as an anaesthetic. He began by testing
it on the eyes of animals, before progressing to his
own eye prior to its first use in surgery. In 1884 the
first surgical use of cocaine took place when Koller
used cocaine as a topical anaesthetic for the eye,
applying a 2% solution to operate on a patient with
glaucoma. His findings were presented at the
German Ophthalmological Society a few days later
and summarised in the New York Medical Record
by Dr H. D. Noyes a month later13. Koller’s original
paper presented to the society was translated and
published in the Lancet in December. In this piece,
as well as describing the process used for the
operation, he also states that cocaine ‘paralyses the
terminal sensory nerves of the mucous membrane

Fig. 3 Carl Koller (1857-1944) Sourced from the British
Dental Association Museum Archives
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of the tongue’14. As coca leaves had been chewed
throughout history the numbing sensation in the
mouth had often been discussed. The presentation
in Germany led to a surge in the medical demand
for cocaine15, and an immediate interest by two

Fig. 4 Dr William Stewart Halsted (1852-1922) Sourced
from the British Dental Association Museum Archives

Halsted and Hall began to work on nerve block
anaesthesia, using a 4% solution of cocaine, testing
it on students at the College of Physicians and
Surgeons in New York before using it on patients
at the Roosevelt Hospital. Before the end of 1884
Halsted and Hall reported their findings in the New
York Medical Journal. Here they revealed how
cocaine could be utilised in infiltrations as well as
nerve blocks including the inferior alveolar nerve
and the lingual nerve. That paper details examples
where Hall himself and a medical student had their
lower teeth ‘completely anesthetised’ and Hall had
an upper incisor filled, before reporting a series of
other cases 16, 17.

Adverse effects of cocaine

Halsted’s activities very quickly tailed off as he
succumbed to the addictive properties of cocaine,
like many other 19th century physicians. The
addictive potential and dangers of its use in high
concentrations became known and had an impact
beyond the physicians themselves, with evidence
of patients showing an increased pulse rate and
giddiness. These stimulatory effects on the
cardiovascular system were often lethal18. Between
1884 and 1891, 200 cases of systemic intoxication
and 13 deaths attributed to cocaine were recorded13.
As a result, the initial enthusiasm about the use of
cocaine quickly diminished. Possibly the most
extreme response to the adverse effects of cocaine

is that of Dr Kolomin in Russia who became so
distraught after a fatal injection he committed
suicide11. This led to a return to the use of gases
such as nitrous oxide and ether. Numerous articles
make it clear that dentists were reluctant to use
cocaine at the end of the 19th and beginning of the
20th centuries including that by J Pare in the British
Medical Journal (BMJ) in 190719. As a result, a
replacement local anaesthetic was sought. The
benefits of being able to carry out dental treatment
without general anaesthesia or pain was evident.

Replacements for cocaine

Tropacocaine was discovered in 1891 and
Eucaine in 1896. Both of these compounds
appeared to show less toxicity. However, research
then moved towards the esters.  All of the early
attempts resulted in tissue irritation due to the fact
that they did not dissolve in water. In 1905 a
German chemist, Alfred Einhorn, introduced
Novocaine, a word which still lives on in American
dentistry today, (Fig. 5).

Fig. 5 Alfred Einhorn (1856-1917)

This new discovery was soluble in water and did
not cause dependence11. However, it caused
vasodilation, although this was quickly overcome
as E. Mayer had already suggested the addition of
adrenaline to local anaesthetic in 1901.  Initially, it
was available to dentists in tablet form, both with
and without adrenaline. It was not produced in
ampule form until 191420. Novocaine was renamed
Procaine during the First World War, but some
patients demonstrated allergic reactions, its
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anaesthetic properties were weak and it had a short
duration of action. The properties of local
anaesthetic at this time were echoed in Robert
Graves’ memoir ‘Goodbye To All That’. Here he
details a visit to the dentist during the First World
War where a difficult extraction was endured and
‘the local anaesthetic supplied by the Government
seemed as ineffective as the forceps’21.

The search therefore continued, but it was not
until 1943 that LL30, or what we know as Lidocaine
was discovered by Nils Löfgren and Bengt
Lundquist (Fig. 6).

Lidocaine was the first amide local anaesthetic;
it caused fewer allergic reactions, had a longer
duration of action and caused less tissue irritation.
In 1948 it was approved by the FDA for use in the
USA. After Lidocaine, other amide local
anaesthetics appeared; Mepivacaine and
Bupivacaine in 1957, Prilocaine and Articaine
(although initially called Carticaine) in 1969, and
Etidocaine in 197211. Even with these advances
local anaesthetic was not necessarily commonplace
and nitrous oxide was still regularly used in dental
practices. A letter to the editor in the BMJ in 1951
urged dentists to reconsider22. Although its use in
general dentistry may not have been common
during the early part of the 20th century, there were
advances in its use. Local anaesthesia was not just
used for extractions. In 1912, L. Eloesser details the
methods to anaesthetise the different nerves in the
oral cavity and details jaw resections and a ‘radical
operation for cancer of the lip’23. In regard to
general dentistry, local anaesthesia was also used

Fig. 6 Nils Löfgren (1913-1967) and Bengt Lundquist
(1922-1953)

for restorative work. In 1919, F Doubleday gives
several examples where local anaesthetic was used
for such work, including an extirpation, cavity
preparations and the removal of an amalgam
restoration and subsequent extirpation24.

With the birth of the NHS in 1948, restoration
of teeth became more common as treatment became
free. However, there was also an upsurge in the
request for extractions and the provision of dentures
under the NHS. Despite this, there were still
arguments as to whether the work should be carried
out under local or general anaesthetic. In 1960 it
was estimated that three million dental general
anaesthetics occurred a year25.

Methods of delivery

Alongside the development of local anaesthetic
there has been innovation and evolution of delivery
methods. The procedures undertaken by Halsted
and Hall took place using the hypodermic syringe
invented by Charles Gabriel Pravaz26. The Pravaz
syringe allowed for measured injections and
became the mainstay of dental injections in the 19th

century (Fig. 7). It was not however in the glass
cartridges we know today. The cartridge system was
invented during the First World War by Harvey S.
Cook who realised that he needed local anaesthetic
quickly and was inspired by the cartridges used by
riflemen in the army. He cut glass tubes and used
pencil erasers for rubber stoppers27. The anaesthetic
cartridge and syringe were introduced to dentists in
1920. The anaesthetic solution was not ready to use,
but it was the responsibility of the dentist to make
up the solution. Local anaesthetic was provided as
a ‘pill’ which was dissolved and brought to the boil.
In 1920 Herbert Kersten invented an ‘Apparatus for
Use in Preparing Anesthetics’ which prevented
waste when dentists were making up the solution28.
In 1947 the American company Novocol marketed
the cartridge syringe, glass cartridges with local
anaesthetic and disposable needles29.

Use of electricity and magnets

This history of coca, cocaine and the
development of modern-day anaesthetics does not
mean that the road to getting there was linear. Other
techniques were attempted including the use of
electricity by L. B. Lentin in 1756.  Joseph Snape
further experimented with this technique between
1850 and 1875. Snape was a dentist at the Royal
Infirmary in Liverpool and was keen to find an
alternative to chloroform. In his experiments and
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Fig. 7 The Pravaz Syringe. Sourced from the British Dental
Association Museum Archives

publication ‘Electro-dentistry: facts and
observations’ he details instances where he
connected both the patient and forceps to a
‘magneto-electric’ machine and passed a current at
the point of extraction to cauterise exposed nerves30.
However, an article published in 1859 in the USA
details that the pain from the electricity was worse
than the extraction31. Electricity also appeared
towards the end of the 19th century in dentistry
utilising cataphoresis, where a piece of cotton was
saturated with cocaine, with a weak current applied
at the same time.

Cooling and freezing techniques

Experiments involving local cooling and
freezing of the gums were attempted. The first
description of cold being used as a local anaesthetic
technique is from John Hunter (1728-1793); Hunter
carried out several experiments on animals, freezing
tissues with ice and water32. However, in the 19th

century physicians were keen to advance the use of
cold as a local anaesthetic due to the dangers of
chloroform, which was being used as a general
anaesthetic. Two proponents in particular were
James Arnott and Walter Blundell. Arnott, a
physician who trained in Aberdeen and London,
was the first person to recommend the use of cold
for toothache in the Lancet in 184833. Arnott
presented an apparatus which involved a pig’s
bladder, water, ice and salt applied to the area he
wished to numb.

In 1856 Georges, a dentist from France, modified
Arnott’s apparatus, and used it as dental anaesthesia
for extractions. A dentist from Brighton, Walter
Blundell, published a book in 1854 in which he
described an apparatus which would continually
supply cold to the teeth and surrounding mucosa.

In this book he also details numerous successful
cases of painless tooth extraction utilising low
temperature as a local anaesthetic. He also
acknowledged that ‘the very principle or mode of
action is by producing the complete temporary
arrest of the circulation in the part to be operated
upon’34. These methods were superseded by other
methods including a sulphuric ether spray invented
by Benjamin Ward Richardson in 1866.

J Richard Quinton’s ‘Dental anaesthesia:
painless tooth extraction by congelation’ dated
1856 details the process to follow for applying cold
and reveals numerous successful cases of pain free
extraction with testimonials from patients with
quotes such as ‘the entire process to me was wholly
free from suffering’35. Quinton describes the use of
cold as ‘proof beyond all doubt that dentistry has
come to the humane and painless’. However,
although numerous dentists were experimenting
with cold, its use caused delays as the process took
time; many dentists therefore still preferred to work
without it.

No pain relief

All of these advances, and in particular the new
local anaesthetics at the start of the 20th century did
not mean that local anaesthetic was employed by
everybody. Some dentists still refuted the need for
local anaesthetic. Indeed, Edgar Rudolph Randolph
Parker (1872-1952), known as ‘Painless Parker’
who partnered with William Beebe, a former
employee of Barnum, created a travelling dental
circus in the USA in 191336. He would have a
pre-planted patient in the audience to demonstrate
his pain free technique, whilst a brass band would
drown out the screams of his actual extractions37.
Parker did utilise cocaine, but this was only squirted
into the tooth, rather than injected, and therefore
had little, if any impact.

Dentistry without local anaesthetic also
continues in the literature of the 20th century. A
quote from E. F. Benson in 1913 reveals ‘Any
woman with the slightest self-respect, when once
convinced that it was better to have the tooth out,
went to the dentist at the appointed hour, declined
gas…opened her mouth and held the arms of the
chair very firmly’38. As discussed earlier, cost was
a factor and people often suffered in pain. Certainly,
in the United Kingdom it was the birth of the NHS
which increased the use of local anaesthetic.
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Conclusion

Although anaesthesia, the burden of toothache,
and pain in the dental surgery are themes running
through the history of dentistry, it is only in the last
130 years that great advances have been made in
local anaesthesia. Moreover, it is only in the last 70
years that dentists have been able to rely on
effective, safe local anaesthetics, allowing advanced
restorative work and pain free extractions. It is
difficult to imagine a day where a cartridge of
lidocaine or articaine is not used, and thankfully we
don’t need to ask the brass band to play louder!
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A brief history of the Royal Canadian Dental Corps
“Honour, Courage, and Excellence”

Brigadier-General (ret) Victor J. Lanctis

Abstract: The Royal Canadian Dental Corps (RCDC) is a branch of the Canadian Armed Forces
responsible for the provision and maintenance of oral health for all active military personnel stationed
at home and abroad. While the designation and structure of the Corps may have altered over time, its
mandated mission of delivering high quality, operationally focused dental services in all environments,
under all circumstances has fundamentally remained unchanged since its very beginnings.

Keywords: The Royal Canadian Dental Corps.

The need for dentists was recognised

The importance of a military dental service for
soldiers can be traced back to the Boer War in South
Africa around the turn of the last century, where
two Canadian civilian dentists volunteered their
services in response to alarming reports of
extremely poor dental health amongst the troops
fighting in the Transvaal, Orange River Colony and
the Cape Colony, which seriously undermined
recruitment efforts as well as operations in the field.
Those concerns ultimately attracted the attention of
leaders of the newly formed Canadian Dental
Association (CDA) that promptly lobbied
government authorities for a more substantial dental
presence within the armed forces. That action
resulted in the creation of a rather limited militia
contingent of 18 dental surgeons assigned to the
Army Medical Corps. Particularly noteworthy, in
that context, was a unit recruited from the faculties
of medicine and dentistry of McGill University,
which was sent to France shortly after the outbreak

  RCDC Crest

           Fig 1. Lieutenant-Colonel John McCrae

of WWI, and included two dental officers and a few
dental students to serve as other ranks. The most
celebrated member of that unit would eventually
turn out to be Lieutenant-Colonel John McCrae, a
physician, who wrote “In Flanders Fields”, a poem
dedicated to the memory of a fallen colleague,
which gained a lasting place in modern anthologies
and is featured at Remembrance Day ceremonies
around the world (Fig 1).

The advent of the Great War rapidly confirmed
how indispensable dental health was for an effective
fighting force and underlined the inadequacy of the
existing militia arrangement. Recruitment efforts
were soon stepped up and the first military dental
clinic in the British Empire was set up in a former
horse stable at the site of the National Exhibition
Grounds in Toronto!

The Origins of the Canadian Army Dental
Corps

The Canadian government realized that a more
robust dental capability was needed to deal with the
serious oral health issues affecting the build-up of
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the Canadian Expeditionary Force Overseas. Thus,
thanks again to repeated interventions by the CDA,
a full-fledged Canadian Army Dental Corps
(CADC) was formally authorized on 13 May 1915.
Somewhat unexpectedly, it was officially gazetted
as a separate and distinct ‘corps’, reporting directly
to the Adjutant-General --- a first in the annals of
military dentistry anywhere.

 Almost immediately, the CADC commenced
preparations for operations overseas, with an initial
contingent of 30 dental officers and 74 other ranks.
By June 1915, that number swelled to over 150
personnel as dental recruitment quickly increased.
Upon arrival in England, dental teams were
assigned to established bases and training centers,
command and discharge depots, segregation camps,
as well as various general and stationary hospitals.
Dental personnel assigned in support of fighting
elements in France and Belgium were attached to
field ambulances and casualty clearing stations,
where they treated combatants very close to the
front in order to return them to duty as quickly as
possible. While proffered under rather primitive
conditions, with very rudimentary equipment and
supplies by today’s standards, dental support in the
field ranged from emergency operative and
prosthetic dentistry to the treatment of maxillofacial
injuries and the restoration of oral function (Fig 2).
During the course of the war, over 2.25 million
dental procedures were performed, including nearly
98,000 treatments for British troops. About a
quarter of the cases were for what became
commonly known as ‘trench mouth’ (Acute
Necrotizing Ulcerative Gingivitis). Corps members
at home provided an additional 1.4 million
procedures. When hostilities ended on 11
November 1918, the CADC strength had increased
to 223 dental officers and 459 other ranks. Seven
dental officers and ten other ranks died in action.
Ten Orders of the British Empire (MBE and OBE)
and four Meritorious Service medals were awarded.

Upon demobilization, the CADC was disbanded.
Although subsequently re-formed as a ‘corps’
within the Non-Permanent Active Militia, it became
little more than a few dental officers dispersed
within the Medical Corps. With WWII looming on
the horizon, the CDA again pressed government
into reconstituting the CADC. As a result, the latter
was fully reestablished on 1 September 1939 and
renamed the Canadian Dental Corps (CDC) in order
to more accurately reflect its responsibilities not

Fig 2. Dental Parade during WWI

only for the Canadian Army but also for the
ever-expanding Navy and Air Force.

Canadian Dental Corps

Due to the relatively small size of the Canadian
Forces, the Dental Corps has consistently remained
a tri-service organization, traditionally affiliated
with the Army, but serving all three Armed Forces
elements.

The CDC provided dental services at recruitment
and training bases and at stations and military
hospitals in Canada, as well as to RCAF and Army
camps located in the United Kingdom. It provided
invaluable professional assistance to Canadian and
even enemy troops during the Normandy invasion,
as related in a first-hand account by one military
historian:

 “Soon after the landing, Dental Officers saw
more than 50 cases of mandibular and maxillary
gunshot, mortar and shell fragment wounds, the
majority of which involved the loss of hard and soft
tissues at the site of the exit wound… If the injury
was such that the air passages were blocked, a
ligature was passed through the tongue and the
latter held out by fastening it to the clothing … The
face of one German was gone completely and pieces
of bone, teeth, mud and grass in dried blood
covered the area of the wound but the patient’s
condition was good. Half a cup of warm tea was
given through a tube, an air passage was placed
and a large dressing applied to improve the
appearance of the patient as he was evacuated…
Another patient had a shattered symphysis. The
fragments were fixed during the night, with the
assistant holding a flashlight to augment the light
from the lantern”1.
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Certainly not your average day at the office!

The CDC accompanied troops in North Africa,
Sicily, mainland Italy, and other parts of Europe. It
also operated in India and Hong Kong. Three Corps
members taken prisoner by Japanese forces and held
in camps just outside Kowloon managed to
scrounge dental supplies through the Red Cross and
provided care for hundreds of other prisoners there.
Conditions were appalling with beriberi, diphtheria,
malaria and dysentery depleting nominal rolls on a
daily basis, sadly, including one of the treating
Dental Corps members.

Mobile Dental Clinics

The reconstituted CDC was very quickly
recognized for its effectiveness and resourcefulness.
With the introduction of the Mobile Dental Clinic,
Corps personnel were indeed able to offer
comprehensive treatment closer to frontlines than
any other nation. Patterned on the depression era
‘dental trains’ used to provide care in the more
isolated and underserviced regions of Central
Canada, the Mobile Dental Clinic was a fully
equipped operatory mounted on a standard three-ton
military truck capable of being maintained like any
other vehicle used in the field. The first series of
these clinics was donated to the Corps by a civilian
foundation supporting the war effort. They proved
so effective that no less than 327 units were
eventually ordered and issued to various formations.
They became the envy of allied forces. Dental
equipment was also standardized and organized into
functional trunks. For instance, the “A” and “B”
trunks contained the necessary instruments and
supplies for the dental officer, including a field chair
and foot engine. The “C” and “D” trunks had all the
necessities for the dental laboratory technician. The
“F” and “G” trunks held X-ray equipment, with
development tanks and a ‘dark room’. An “H” trunk
held a month’s supply of dental stores, while the
“L” trunk was a small valise with enough
instruments and supplies to treat emergencies on
the run (Fig 3). By the end of WWII, the CDC had
grown to 1,562 dental officers and 3,725 auxiliary
personnel. Over half served overseas. Fourteen
dental officers and 19 other ranks were killed or
died on active duty.

Scope of treatment

As in WWI, the Corps was relied upon for the
treatment of maxillofacial injuries. A number of
dental officers and assistants became part of plastic

                  Fig 3.The “L” Kit in WWII

surgery units in third line hospitals in England,
where more serious casualties were evacuated.
Dental laboratory technicians constructed elaborate
appliances and devices to restore maxillae, lips,
palates, and even provided artificial eyes. The use
of dental records for forensic purposes, especially
battlefield casualty identification, became more
prevalent during WWII and eventually developed
into an important role for the Corps. Forensic
techniques were also used to identify deserters and
cases of fraudulent enrolment. The CDC was one
of the first professional military bodies to employ
women, as dental assistants, when the Canadian
Women Army Corps was formed in 1941. This
freed up male dental assistants for overseas duties,
since women were not permitted in combat roles at
the time.

 Because of its acknowledged value and
exceptional performance, authorities decided that
the CDC should be retained after demobilization
and become a permanent component of the Regular
Forces. Its roles were also expanded beyond combat
support and related operations. Thus, in April 1946,
the CDC was called upon to assist military and
civilian personnel assigned to the construction of
the Northwest Highway System scattered along a
1,500-mile course, famously known as the ‘Alaska
Highway’. While hard cover clinics were present at
both ends of the motorway, the Mobile Dental
Clinic once again proved its worth in proffering
dental care for workers and their families located at
maintenance and repeater stations all along the
route. That assignment lasted until the late 1960s
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when the entire highway was turned over to civilian
agencies.

A Royal Warrant

In January 1947, His Majesty King George VI
granted the Royal Warrant to the CDC in
recognition of its exceptional service. Thus, the
Canadian Dental Corps became the Royal Canadian
Dental Corps (RCDC). In October 1950, an alliance
with the Royal Army Dental Corps was also
approved.  Her Royal Highness Birgitte, The
Duchess of Gloucester, GCVO, currently the
Colonel-in-Chief of the Royal Army Dental Corps,
also became the Colonel-in-Chief of the Royal
Canadian Dental Corps in January 2006, (Fig 4).

Post World War II in Europe

After the war, the RCDC faced serious
difficulties in attracting civilian dentists to fill its
ranks. Consequently, in 1948, recruitment efforts
were focused on dental students, by way of a
subsidization plan covering all the costs of their
studies in exchange for an obligatory service
commitment. The Dental Officer Subsidization Plan
was extremely successful and remains the main
source of dental officers to this day. In 1946, the
CDC obtained authority to establish its own
Technical Training Wing in Ottawa and began
military and clinical training in August 1947. While
some limited short-course post-graduate instruction
and a Diploma in Dental Public Health were made
available, it was not until the mid 1960s that
certification level specialty training in oral surgery,
periodontics/oral pathology, and prosthodontics
was offered to a few candidates. Most of that
training was, and still is obtained through US Army
and Air Force facilities. In-house training is now
fully integrated within the Canadian Forces Health
Services Training Centre located in Borden, Ontario.

United Nations Service in Korea

In early August 1950, the Canadian Government
decided to participate in United Nations actions in
Korea. Over a seven-year period, beginning in
November 1950, the RCDC supported some 27,000
troops under very difficult and challenging
circumstances. Incessant artillery shelling,
oppressive summer heat and numbing winter cold,
limited water supplies, and ever threatening disease
compounded materiel and replenishment problems.
Accommodations were all under canvas, except for
the WWII vintage Mobile Dental Clinics that were

Fig 4. RCDC Banner with HRH, The Duchess
of Gloucester Device

beginning to show their age, (Fig 5). A lack of
kerosene stoves and frequently unserviceable
generators often caused personnel to keep dental
materials in their tents at night to prevent them from
freezing. The clinics would usually be situated
behind dug-in battle lines, close to the canteens,
where soldiers were known to go for some
“shopping and a few fillings”. In spite of all the
challenges, 43 dental officers and 85 other ranks
served in the Korean theatre with great distinction.
Their services were highly prized, which probably
accounts for the fact that they were among the very
last Canadian personnel to leave the theatre in July
1957.

Post WWII in Europe

In 1951, the RCDC stood up a Field Dental
Detachment to support Canada’s brigade-size
contribution during the ‘Cold War’ in Europe. With

Fig 5. Mobile dental clinic in Korea



36

Dental Historian 2021 66 (2) 32 - 38

units originally located in Marville, Metz and
Grostenquin, France, as well as Zweibruchen and
Baden- Soellingen, Germany, it was moved in 1967
for political reasons and consolidated in Lahr and
Baden-Soellingen, Germany, where it operated until
1994. Reduced detachments still remain at Supreme
Headquarters Allied Powers Europe (SHAPE) in
Belgium, as well as at Geilenkirchen Air Base in
Germany, to care for Canadian military personnel
and their dependents stationed there.

Egyptian and Israeli Duties

In response to hostilities between Egypt and
Israel in 1956, which threatened to disrupt
navigation through the Suez Canal, the United
Nations deployed a multi-national force known as
UNEF I to police the zone and prevent a recurrence
of fighting. Canada contributed a self-contained
battalion size force, augmented by medical and
dental detachments. During its ten years of
operations, over 100 RCDC personnel participated
in the undertaking. UNEF II followed in 1973 to
supervise a cease-fire between Egyptian and Israeli
forces. The Dental Corps re-deployed dental
support teams that initially operated under canvas
at a racetrack in Heliopolis but moved to more
permanent accommodation in Ismailia. Dental
teams remained there until 1979. A total of 40
dental staff served on that mission.

UN duties in Cyprus

In the same way that it developed quite a
reputation for gallantry and fighting spirit during
two World Wars and Korea, the Canadian Forces
soon became known for its monitoring and
mediation initiatives. In 1963, Canada joined the
newly established UN peacekeeping operations in
Cyprus, (Fig 6). Located in what became known as
‘Camp Blue Beret’, near the capital of Nicosia, no
less than 59 dental teams of a dental officer, a dental
assistant and a laboratory technician rotated through
the camp on unaccompanied six-month tours until
the mission was discontinued in 1994.

Canadian Forces reorganisation

Over time, two significant national
developments impacted the Canadian Forces and
the Dental Corps. On 1 February 1968, the
government of the day passed the Canadian Forces
Reorganization Act, calling for the unification of
the Army, Navy and Air Force into one Canadian
Armed Forces. Among other things, this major

Fig 6. Dental Examination at a Monitoring Station in Cyprus

change resulted in the loss of traditional identifiers,
the adoption of common army-style rank
designations and a green uniform for all three
services. While the overall impact on dental policies
and procedures may have been minimal, much to
its dismay, the RCDC was forced to abandon its
prized royal title and become the ‘Canadian Forces
Dental Services’ (CFDS). The second event
occurred in the fall of 1993, when authorities
actively began exploring alternative dental care
delivery options, including civilianisation of the
Dental Corps, as a means of maximizing cost
savings and reducing administrative liabilities.
Fortunately, after almost two years of protracted
studies and evaluations, the decision was taken to
retain the delivery model proposed by CFDS, but
with substantial reductions in military personnel,
rank and authorized positions, and the elimination
of dental occupations, including the Laboratory
Technician, Equipment Repair Technician and
Dental Administration Officer. The Chief Dental
Officer rank was reduced from Brigadier-General
to Colonel and the previously autonomous Dental
Service was integrated under a new Canadian
Forces Health Services organization, which remains
in effect to this day.

Recent worldwide roles

Peace-keeping, peace-making and national
reconstruction have become an integral part of
Canada’s contributions to world peace and stability
and the Dental Corps has been consistently called
upon to support Armed Forces personnel engaged
in such endeavours. Corps members assigned to
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such missions not only opened up their dental
clinics to support the troops but also opened up their
hearts to offer assistance to war ravaged populations
in dire need of such succor in countless hospitals,
schools, orphanages and the like. They operated
from aboard mercy ships in the Caribbean-South
American basin and Indo-Pacific regions, as well
as from canvas tents and hard cover clinics in such
places as Haiti, Bosnia, East Timor, the Former
Republic of Yugoslavia, the Persian Gulf and
Middle East regions and, recently, in Latvia and
Iraq. Nowhere was that involvement more telling
than in Afghanistan, where senior Corps personnel
assumed not only vital command and leadership
roles in addition to their multi-faceted clinical
duties, but carried out professional mentoring and
continuing education programs, and even assisted
in the creation of an Afghan Dental Association!
Such indeed has become the expanded scope of
capabilities and commitments of the RCDC today.

Forensic activities

As part of that expanded mandate, the RCDC is
a member of the Canadian Forces Forensic
Odontology Response Team (CFFORT), the
purpose of which is to participate, with the Royal
Canadian Mounted Police, NATO partners and
local coroner offices, in the identification of
casualties of air disasters, earthquakes, and similar
public tragedies. In cooperation with the Canadian
Department of History and Heritage, the CFFORT
has also been instrumental in identifying WWI and
WWII soldiers discovered in battlefields around the
world. The successful identification of victims of
the Swiss Air and of the First Air disasters, of the
terrorist attacks and hostage takings in the oil fields
of Algeria, and of the recent helicopter crash during
NATO air training exercises in the Aegean Sea are
but a few contemporary examples of the Corps’
wide-ranging forensic activities.

Recent domestic roles

The Corps also continues to shoulder a wide
spectrum of domestic assistance roles, including
support during natural disasters (floods, forest fires,
ice storms, etc.), aid to civil power operations,
humanitarian and outreach activities, particularly
on behalf of refugees and indigenous peoples, as
well as any number of other situations where timely
and effective assistance is critically required. More
recently, that role has been focused on dealing with
the COVID-19 pandemic outbreak. Dental Officers

and Dental Technicians are presently deployed with
Health Canada in support of contact tracing and are
also providing direct patient care in Long Term
Care Facilities. The RCDC’s leading infection
control initiatives and protocols have already
elicited serious interest from Canadian dental
regulatory authorities as well as national and
provincial dental associations. Under special
privilege rules, RCDC care providers have been
authorized to support the Medical Services, if and
as required, with tasks such as vaccination, triage,
testing, and medical laboratory operations. Such is
the high esteem and confidence with which the
Corps and its outstanding personnel are consistently
regarded by other professional colleagues.

 Conclusion

 Maintaining close ties with national and
international research and academic institutions,
professional standards and licensing bodies and
other regulatory authorities, the RCDC is
universally acknowledged as a valued contributor
to organized dentistry on the local, provincial,
national and international levels. Its highly trained
and experienced personnel have assumed key
executive roles in the development and
implementation of undertakings designed to
eradicate disease and improve the oral health of
military and civilian populations at home and
around the globe. With its coveted royal designation
formally restored by the Governor-General of
Canada on 9 October 2013, in recognition of its
historical achievements and contemporary
accomplishments (Fig 7), a deservedly proud Royal
Canadian Dental Corps continues to garner
accolades and commendations from the highest
quarters, domestically and internationally, as one
of the most innovative and competent military
dental organizations in the world today --- one that

Fig 7. The RCDC Flag
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clearly and consistently lives up to its core values
of Honour, Courage and Excellence.
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Bryan BOZ Osborn
Stanley Gelbier

Introduction

Many dentists have hobbies, perhaps started
whilst working but continuing post-retirement.  A
large number use their hands, often drawing on
skills gained during dentistry.  But some use mental
prowess.  This is a story of someone who did both,
before and after retirement.

Bryan Richard Osborn

Bryan Osborn (Fig 1) was born on 18 Oct 1936
in Stourbridge, son of Joseph and Edith (née
Fletcher) Osborn.  After school at King Edward’s
School, Birmingham he went to Birmingham Dental
School in 1953.  He was very involved with the
Dental Students’ Society for which he was honorary
secretary in 1958.  Bryan qualified BDS Birm and
LDSRCs in 1959 and then undertook a house
surgeon post at South & Mid-Worcester Group
based at Bromsgrove General, Worcester Royal
Infirmary and Kidderminster General hospital under
Roy Roberts.  In those days it was a ‘ two man’ Oral
Surgery Department and therefore provided a very
steep learning curve for a young graduate, with
plenty of ‘hands on’ experience.

A life afloat

Rather than serving as a National Serviceman
Bryan spent five years on a short service
commission as a Surgeon Lieutenant (D) and
latterly as a Surgeon Lieutenant Commander (D) in
the Royal Navy.  RN dental officers are responsible
for maintaining the oral health of all the local
personnel, be they serving on-shore at a Naval Base
in the UK or overseas, or on operations at sea.  On
smaller ships dentists might have to manage using
a portable dental unit which travels with them.  On
large warships there is usually a fully-fitted dental
surgery and access to the sick bay’s operating
theatre and ward facilities, plus a dental nurse.  In
Bryan’s case it turned out to be a 52 year old Sick
Berth Petty Officer, the oldest man on the ship!
Even a small dental problem can have a serious
effect on the morale of a crew member and
potentially the effectiveness of the wider ship’s
company, so the dentist is an important member of
the ship’s team.  Bryan was the only dental officer
aboard so his recent experience in oral surgery was

invaluable on a number of occasions.  For
something a little bit different, drawing on his
dental expertise he was also required to take
impressions of the engine’s gear teeth and produce
plaster models of the ship’s helical reduction gear
on the drive shaft in the bowels of the ship which
were showing an unusual wear pattern and which
the Chief Engineer needed to demonstrate to the
Admiralty. Bryan’s dental instruments, particular
dental mirrors, were often in demand from aircraft
engineers trying to see and gain access to difficult
parts of an aircraft’s engine.

Bryan regarded himself as being very fortunate
to spend three of those years as a ‘Toothy’ cruising
the world on an aircraft carrier (HMS Centaur), very
enjoyable for a young, single dental surgeon,
particularly as he was fortunate enough to meet his
future wife, Ruth Ward, in Malta.  She was working
for British European Airways and was able to adjust
her rosters to coincide with the visits of HMS
Centaur to several different European ports.  Bryan
commented that it was a joy to find his best girl
waiting at the bottom of the gangway when
disembarking in a new port.  Amongst those visited
were Malta, Gibraltar, Messina (Sicily), Piraeus (for
Athens), Istanbul, Aden, Mombasa, Singapore,
Hong Kong and a few minor ports and islands.

It was very strange to be so ‘junior’ in rank, and
yet be a ‘Head of a Department’ alongside the

Fig 1. BOZ
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Senior Engineer, Commander Air, the Navigator,
Commander (Supply & Secretariat) and the Senior
Medical Officer.  Bryan was not answerable to
anyone aboard the ship except the Captain; not even
the Senior Medical Officer.  However, he was
required to report to the Senior Dental Officer
ashore if there was one; and from some of whom
he received amazingly generous hospitality. For
example, the SDO in Gibraltar greeted Bryan with:
“ I have to go away for the day, Bryan.  Here’s the
key to my house; there’s the ‘booze’ cupboard, help
yourself. You are welcome to stay here until your
ship sails. Here’s the spare room. Better than being
couped up in that floating tin box, eh?”

Bryan was not qualified in ‘Watch keeping’ so
was excused this duty roster which affected most
junior officers and frequently impinged upon their
time ashore in foreign ports. Whenever the ship
came alongside in a foreign port, Bryan was
amongst the first ashore and amongst the last aboard
before the ship sailed again. He became quite expert
at dealing with sailors who had been on the wrong
end of ‘a bunch of fives’ whilst ashore and sustained
serious damage to their front teeth. More than once
his own, fifty-two year old and bold Petty Officer
dental nurse turned up for work with a black eye or
two after a night out ashore.

Dentistry at sea required the development of
techniques not taught at dental schools.  Bryan
worked hard to firmly cradle the patient’s head from
behind whilst swaying with the patient as the ship
pitched and rolled in high seas.

Whilst on board he got the chance to take off in
a Gannet (Fig 2).  The plane took off from the deck
of the carrier with the help of the steam catapult: a

totally exhilarating experience.  Bryan said that
landing terrified him.  Unknown to him, his pilot
had experienced difficulty in making a deck landing
on the day before.  Therefore the Commander Air
was giving him practice on approach and landing
with a ‘Touch & Go’ exercise.  He made four
approaches and four touch & goes.  Bryan said: “I
was shaking with fright when he did finally land. I
had to be helped out of the plane!”

Bryan got the chance to undertake sport at times
off the ship.  He was a member of the RN Cresta
Run team.  This was not a bobsleigh event. They
used skeletons and made the run head first on their
fronts, “with every other part of our anatomy
sticking out around the skeleton”.  Steering was by
steel toe spikes on the front of their boots. The
Cresta Run was a private Club based in St. Moritz
which hosted HM Forces in an inter-services event.
In 1964 Bryan married Ruth.  He left the Navy in
the following year to establish a general dental
practice in Cowplain, Hampshire.  Bryan worked it
up from scratch into a busy NHS practice and
eventually paid off his overdraft.

A sojourn in Uganda

One day, while he was secretary of the dental
student’s society, Professor John Osborne (no
relation) called Bryan into his office. He said an
African prince was joining his student year in the
following term. He wanted to return to his native
Uganda but as a graduate of North Western
University, USA his qualification was not
recognised in Uganda.  He was thus to attend
Birmingham for a year to take its BDS final
examination.  Prof Osborne wanted Brian to look
after him: make sure he found his way around,
helped him to find accommodation, show him
where to shop and generally look after his welfare
until he felt settled.  This request was to have
profound consequences for Bryan’s career.

A strong friendship developed between him and
Martin, the African prince, which continued long
after graduation. Martin established an international
private practice in Kampala.  Uganda had recently
gained independence from being a British
Protectorate.  Foreign embassies and international
business flowed into Uganda.  The African prince
realised that many incoming foreigners would not
relish the thought of being treated by an African
dentist however skilled and well qualified.  So
Bryan interviewed and selected a series of British

Fig 2. Flying off the deck in a Gannet
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graduates to go and work in Martin’s practice for a
year or two.  All went well for a number of years
until Bryan made one bad selection and sent a
candidate who misbehaved badly.  At their next
annual meeting in London Martin suggested that
Bryan might care to go out to Uganda himself,
taking his family for a two-year working holiday.
Initially the idea seemed preposterous but at home
that evening Ruth said “Why not?”  The idea
somehow began to seem less preposterous.

As a result, Bryan let his practice and house and
sold their two cars.  On the eve of their departure
they watched the evening television news at Ruth’s
parent’s house.  They were stunned to hear that
there had been a military coup d’état in Uganda.
President Milton Obote, then in Singapore at the
Commonwealth Prime Ministers’ Conference, had
been ousted by a former sergeant in the Kings
African Rifles, one Idi Amin, now a self styled
general in the Ugandan army. There was bloodshed
in the Ugandan capital as the army purged Kampala
of Obote’s ministers and government officials,
commandeered the national radio station and took
over the airport at Entebbe.

This was devastating news on the eve of their
departure for Bryan Ruth and their two young
children aged five and three. It was not helped by
the knowledge that Bryan’s African prince was a
good friend of the deposed President Milton Obote
and, in fact, had been Best Man at Obote’s wedding.
Bryan immediately telephoned Martin in Kampala,
whose response was remarkably relaxed.  “Bryan,
this is Africa. We have just had a change of
government.  We do things slightly differently
here.”  Bryan asked about the unrest and bloodshed
on the streets of Kampala?”  Martin said: “This is
tribal. They are not interested in Europeans. You
will be quite safe.“  He told Bryan that his flight
next day had been diverted to Nairobi where he had
booked” a nice hotel for you and your family until
the fuss has died down and Entebbe airport reopens.
Don’t worry. Everything will be fine.”  It was.

The family were on the first flight into Entebbe
as soon as it reopened.  They were the only
passengers to disembark from the plane at the far
end of the runway, well away from the main
terminal building. The plane immediately turned
round and flew off.  It was a great relief to see
Martin, a huge smile on his face, on the observation
balcony above the blood splattered, bullet-pocked
terminal building.  One of the surly heavily armed

Ugandan soldiers looked at the passports and asked
how long the family would be staying in Uganda.
When the answer was two years, the soldier fell off
his chair, laughing!

Martin’s practice was in a new, superb, architect
designed building in the centre of the city. Its two
surgeries were superbly equipped with the latest
Siemans equipment. There was a dental laboratory
on site and lavishly furnished waiting room and
conference room.  It was, without doubt, the most
impressive practice premises Bryan had ever seen
anywhere.  Much to his surprise it was a very smart,
expensive private practice, unexpected in equatorial
Africa.  It attracted diplomats from most of the
embassies and staff from the main banks and large
international companies like Shell, British
American Tobacco and Volkswagen. He could do
some very good dentistry with the luxury of time
in which to accomplish it, something to which he
was unaccustomed in his own NHS practice.  It was
interesting that Russian and Korean patients were
not allowed to attend appointments singly.  They
had to have chaperones in case they passed on
‘secret’ information.

The children were happily settled in a
multinational primary school.  At weekends Bryan
and Ruth used to drive them into the bush to look
for giraffe, lion and zebra which were there in
abundance. They stood astride the equator, saw the
source of the River Nile, tea and coffee plantation
and the home of mountain gorillas in the shadow of
the Ruwenzori Mountains.  The family drove to the
beautiful beaches near Mombasa, on the Kenyan
coast.  It was a truly happy time both professionally
and socially.

As President Idi Amin’s confidence grew his
regime became more ruthless and cruel.  There had
been threats to the life of Martin and his family so
he went into exile in neighbouring Kenya.  It was
time for them all to return home.  Bryan went back
to his NHS practice in Cowplain and made his
tenant a partner.  Ruth became the practice manager.
The partnership was a great success and the practice
flourished amicably until both partners retired in
2002.

Meanwhile Bryan had returned to his alma mater
to undertake postgraduate study, gaining the
Birmingham’s Diploma in Dental Health and the
Diploma in Dental Public Health from the Royal
College of Surgeons of England in 1975.
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Post-dental practice

Although general dental practice was very
satisfying in so many ways, after the Royal Navy
and Uganda, it was not very adventurous.  Bryan
looked around for another adventure.  Always keen
on boats and the sea, he toyed with idea of buying
a boat on which the family could live but also had
the potential to set up a dental surgery.  He would
base it somewhere in the South Pacific, say Fiji, and
sail around the many islands providing a basic
dental service to the inhabitants.  He did not expect
to earn very much money but reckoned that patients
might pay him in chickens or pineapples and the
family would not starve.  Ruth was game.

Bryan was chatting about this vague plan at a
cocktail party and was overheard by an Australian.
“Don’t do it, mate.  Don’t do it! “, he said.   He went
on to explain a dentist friend of his did just that.
“He didn’t earn a penny. He took out the occasional
tooth and the male patients sent their wives round
for a couple of nights in payment. After about two
months he couldn’t stand it any longer and gave up.
Don’t do it, mate.”  Ruth suddenly went off the idea.

Once that was settled some of his hobbies came
to the fore.  In 1981 Bryan bought a little sailing
boat in southern Turkey.  It was at a time before
Turkey became a popular, inexpensive holiday
destination drawing in the crowds of package
tourists.  In fact it was really quite primitive in many
respects.  At every opportunity, the family sailed
the Aegean coast and had many holiday adventures
in-between practising dentistry in the UK.  Bryan
shared the boat with an old friend from his navy
days and an old school friend from King Edward’s.
The ex-naval officer was now practising as an
accountant. The school friend was also a
contemporary of Bryan’s at Birmingham Medical
School and was now a consultant gynaecologist.
The three of them were sitting under a tree,
sheltering from the hot Turkish sun, drinking a beer
and discussing what their respective professional
skills brought to the enterprise of jointly owning a
sailing boat. As a dentist, Bryan could bend wire
and fill in holes in the fibreglass hull.  So he was
useful. Ray, the accountant, worked out who had
spent what on the boat over the year, and therefore
who owed what to whom at the end of each year.
So he, too, was useful. But they decided that poor
old Keith, the gynaecologist, was only fit for was
taking a half inflated rubber dinghy out of a locker.

Bryan’s 1999 novel, Scallywag1, was based on their
experiences during this twenty-year period.

Cartoons by Boz

For as long as he can remember Bryan has drawn
cartoons and sold some to magazines and
periodicals (Fig 3 shows a dental cartoon, Fig 4
‘Newsie’ one).  He was ‘resident cartoonist’ for The

Fig 3. Implant

Fig 4. Gnus at Ten

Fig 5. Merry Xmas
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Tortuga Post (Fig 5), the quarterly journal of an
international sailing fraternity called Frères de la
Côte/ Brüder der Küste/ Hermandad de la Costa
for about five years, during which time he was the
GB National Captain (Fig 6).  Neither title paid
any money.

Bryan borrowed the nom de plume BOZ from
both Charles Dickens (Sketches by Boz) and a long
forgotten king of the Antes who died circa 380 and
whose people lived in parts of the present day
Ukraine. The reason was neither literary nor
historical.  With a name like Osborn, Bryan was
usually known as ‘Oz’ to his friends. It was natural
to prefix his Christian name initial to make his nom
de plume into ‘Boz’.  ‘Sketches by Boz did not
seem too far removed from what he did as a
cartoonist!

 In 1910 he decided to put his cartoon skills to
a charitable use so for the last nine years he has
drawn and produced a calendar with a appropriate
themes for Saint Peter’s Church, Petersfield (‘Old
Testament Wives’ & ’For All the Saints’),
Petersfield Rugby Club (‘Rugby Players Wives’)
and latterly for the local branch of Macmillan
Cancer Support, where ‘Our Town, Petersfield’
has been the natural recurring theme which sells
well locally (Fig 7).  The proceeds have raised
close to a thousand pounds a year each for the
respective charities.

Two books of cartoons have been published:
All About Wives2 and All about Cruising.3  The
former takes an entirely inaccurate and irreverent
look at the wives of famous artists, musicians,
sportsmen, doctors and biblical characters and
speculates what their domestic lives might be like
(e.g. Mrs Van Gogh, gossiping to her friend,  ‘The
trouble with Vincent is that he only half listens!’).
The latter book takes the lid off the ocean cruising
industry, depicting things about ocean cruising that
the brochures don’t tell you about (e.g. The guide
on a ship’s tour in the Cape Verde Islands; ‘Now,
this is your comfort stop, but it is not open because
it is Saturday.’).

Bryan has always enjoyed woodwork (Fig 8).
Since retirement in 2002 it has filled the practical
void left by giving up dentistry.  The advent of
grandchildren some twenty years ago inspired him
to start making hand-carved wooden rocking
horses, which became something of an obsession
(Figs 9, 10, 11).

Fig 6. National Captain

Fig 7. BOZ Calendar 2021

Fig 8. Brian in workshop
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He recently decided to cease making large
rocking horses as he no longer has the strength to
keep lifting and turning them in all directions for
carving.  Finding he was becoming exhausted after
less than an hour's work the enjoyment stopped.
Instead he now makes small wooden heritage toys,
manageable without getting out of breath.
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Errors in past bite mark case reports
Apoorva Venkatesh and Scheila Mânica

Abstract: Historically, forensic odontologists have assessed the bite marks on a victim’s skin or
foodstuffs and tried to compare them to the dentition that could have made the marks. Cases involving
bite mark injuries have been widely reported throughout the centuries, however, bite mark analysis is
now considered to be scientifically unreliable.

Keywords: forensic odontology; bite mark; history; case report; wrongful convictions.

Dental imprints from the past

The first story to include bite mark evidence may
be that of Eve, Adam, and the serpent in the
symbolic biting of the forbidden fruit in the Garden
of Eden. In the second century CE, the ancient
Sanskrit Compendium Text  includes a list of
various types of bites and describes their roles in
lovemaking1.

William the Conqueror (R.1066-1087) had
malaligned anterior teeth and, for this reason, he
had the habit of securing his mail with sealing wax
imprinted with his bite to allow verification of
authenticity of his documents2.

In 1870, Mr. A. Robinson was accused of
murdering his mistress. Five bite marks were found
on her arm. The examining forensic odontologist
compared the bite marks to Robinson’s teeth and
concluded that there was a “surprisingly good fit”.
One of the defence expert witnesses questioned the
uniqueness of dental imprints and asked the suspect
to bite the expert’s arm. He concluded that
Robinson’s teeth and the bite marks did not
compare at all. The jury found Robinson not guilty
and the perpetrator was never found. This case can
be considered the first bite mark case in which
deliberations between expert witnesses from both
the prosecution and the defence took place3.

In Northern England (County Cumberland), a
piece of cheese allegedly bitten by one of two
accused burglars was brought into evidence in a
1906 burglary case. Dental impressions were made,
and respective dental casts compared to the cheese.
The teeth of one of the two accused men were
judged to fit the bitemark in the cheese, leading to
the conviction of the same1. Another case of a
bitemark in foodstuff was investigated in Scotland
in the 1960’s. Broken caramel wafer biscuits were
found in a supermarket and one biscuit presented
lower teeth marks as seen in Fig 1. Several people
were involved and arrangements were made for

dental impressions to be taken by agreement. In the
end, a youth in the shop admitted biting the biscuit.

In 1924, Dr A. Sorup, a German forensic
odontologist, reported the use of transparent paper
representations of suspects’ dentitions compared to
life-sized images of bite marks. These may be
considered as precursors to the more modern
transparent overlays1. Nevertheless, it was only in
1984 that standards were established for the
evaluation of bite marks. The guidelines for the
analysis of bite mark evidence were developed by
the American Board of Forensic Odontology
(ABFO).

In 1987, the development of the ABFO No.2
Scale gave forensic odontologists a reproducible
way to measure bite mark injuries that had been
documented photographically4.

In the UK, the first case where a murderer was
identified by his teeth marks was in 1948, in the
case of the 1947 New Year’s Eve dance murder at
Tonbridge Wells, examined by the late Dr. K
Simpson. He was able to compare the tooth marks
on Mrs. P. L. Gorringe’s right breast with the
dentition of her husband, Mr. R. Gorringe, who was

Fig 1 – Image of a bitten biscuit archived in the Forensic
Dental Archive, University of Dundee.
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convicted and ultimately reprieved with a life
sentence5.

In 1992, The Innocence Project was created to
investigate and exonerate the wrongly convicted
through the use of DNA testing.  As a result, several
innocent people were found to be wrongly
convicted because of bite mark evidence6,7.

Investigation

In order to investigate bite mark case reports
from 1984 to 2018, a Boolean search strategy using
the keywords ‘Human’ AND ‘Bite mark’ AND
‘case report’ was employed on academic search
engines “Pub Med” and “Science Direct” to
investigate case reports published in English
language. The investigation also included the
analysis of 58 bite mark case reports from the
University of Dundee, which belong to their
Forensic Dental Archive. In addition, the wrongful
convictions that involved bite mark evidence from
‘The Innocence Project’ and the “Convicting the
innocent” websites were also assessed.

Evidence collected and methodologies applied

Only 38 cases (2 published case reports and 36
archived cases) met the inclusion criteria: 1984-
1994 (n=33; 87%); 1995-2004 (n=2, 5%); 2005-
2014 (n=2, 5%) and no cases were retrieved
between 2015- 2018. A single case (3%) was not
dated.

Photographs (black and white or coloured) were
used for evidence collection from victims in 35
cases (93%) and a scale framing the injury has been
used in 29 cases (77%). Repeat photography over
a period of days was carried out in 4 cases (8%)
and ultraviolet (UV) photography along with
regular photography was used in 2 cases (5%).
Impression of bite mark was taken in 3 cases (8%)
and DNA evidence was collected from the injury
in 2 cases (5%).

Dental impressions of the suspects were
performed in 32 cases (63%) and dental
characteristics of the suspects were charted in 29
cases (57%). ABFO guidelines were followed in
2% of cases only. The most preferred methodology
in bite mark analysis was the manual analysis using
overlays (n=31; 61%), followed by direct
comparison of the bite to the dentition of the
suspect (n=12; 23%).

Wrongful convictions

Five out of 10 cases (50%) were exonerated for
overstated testimony in the court room and
vague/invalid forensic methodology applied in the
bite mark examination. Of these five cases, four
(40%) were convicted solely for overstated
testimony and one case (10%) solely convicted for
vague/invalid forensics. Examples of overstated
testimony by the forensic expert in the court room
included terms such as “Indeed without doubt” and
“Reasonable degree of dental and odontological
certainty that it was undoubtedly Starks who had
bitten the body”6, ‘definite match’, ‘excellent
match’, ‘reasonable certainty’. The strength of some
of those terms was inappropriate given the
limitations of the bite mark evidence3. A study on
erroneous convictions found that the most common
forensic error was invalid testimony at trial by
prosecution experts who overstated the precision or
inculpatory nature of the results obtained8.

Discussion

Bite mark identification and analysis is the most
contentious aspect of forensic dentistry owing to
the subjectivity of the process and the consequences
of an incorrect report2. Nevertheless, some forensic
odontologists claim such evidence offers useful
information and specific advantages  especially in
certain types of cases (as for example: presence of
distinctive features) and its potential value to the
jury system should not be abandoned1. Results of
this investigation showed that a high number of
cases took place before the advent of DNA profiling
which was introduced in the early 1990’s9. On the
one hand, the lack of reliability of the bite mark
evidence and the failure to satisfy the rules on the
admissibility of expert witness testimony jeopardize
this evidence. On the other hand, DNA profiling
has been accepted and admitted in the court
rooms10,11. The ABFO Guidelines were not
followed because the use of direct comparison of
the bite mark to the suspect’s dentition is not a valid
method. The testimony both in court room and in
the reports, clearly exemplified deficient
communication (delusional to some degree) and
lack of scientific foundation. Moreover, most of the
forensic odontologists at that time were firm
believers in the notion of the uniqueness of the
human dentition in terms of bite mark analysis. This
is not a view shared by all later forensic
odontologists12. These flaws have accumulated a
lack of unsupportive comments from governing
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bodies such as The President’s Council of Advisors
on Science and Technology (PCAST) and The
National Academy of Science (NAS). Their reports
consider bite mark evidence purely unscientific,
thereby advocating its abolishment in today’s
courtrooms13.

Conclusion

Bite mark analysis is a comparative technique
which is not scientifically validated. There has been
extensive exploitation of this type of evidence
through unscientific exaggerated claims by a few
forensic odontologists.
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Introduction
I was born with a bilateral cleft lip and palate

which were repaired over a twenty year period at
one of the leading plastic surgery centres of the
time. I used my hospital medical notes to find
details of the treatment I was given and help me
guess what life-long effects it might have had on
me. I have tried to recall the fears and reliefs I had
at stages from childhood through to adolescence
and adulthood. I do not have a medical background
so I apologise if I have misrepresented any
procedures or objectives in my treatment.

The first months
I was born on 12th October 1942 at the

Maternity Department of Woolaston House, later
called St Woolos Hospital, in Newport,
Monmouthshire. The hospital record simply said
that I was 19 inches long and weighed 8 lb 1 oz
but I had what was described as a double hare-lip:
cleft palate. A general surgeon attempted to repair
my palate when I was six weeks old. The surviving
hospital record names the surgeon and anaesthetist
but gives no treatment details.

My mother used to tell me that the operation
was botched. She had no medical background but
she sensed straight away that more harm than good
might have been done. When I arrived home for
the first time, my elder sister still remembers
hugging me and crying out, “What a poor little
thing, what will become of him?”

All I know about the next four months was that
my mother was proud to devise a way of using her
thumb to seal off the gapping palatal fistula while
she fed me from a bottle so that its contents mainly

went down my throat. She told me years later that
she had no advice on any special care to give me at
home and that no further treatment was offered by
the hospital. I found out for myself decades later
that the mistakes made in that first operation meant
that the effectiveness of any continued repairs
would be limited and I would have to live with some
of the consequences for the rest of my life.

I suppose I was born in the wrong place at the
wrong time. I have never held anything against that
surgeon. He had only recently qualified and was
specialising in gynaecology so perhaps he could
have stitched up a simpler unilateral cleft lip but the
more complex surgery was foreign to him. It was
wartime, the hospital was full of wounded
servicemen who undoubtedly benefited from his
general surgical skills.

Help was at hand
Our young and enthusiastic family GP came to

my rescue. The four specialist plastic surgeons in
Britain used to visit the regions and tell the local
medical communities about the benefits of plastic
surgery. I believe it was on such an occasion that
my GP told Rainsford Mowlem, about my
predicament. Mowlem told him that if my mother
took me to his Harley Street consulting room he
would see if he could do anything for me.

In early 1943, my mother took me to 149 Harley
St. She would not have known that this was the
address of three of the big four plastic surgeons in
the UK:  Rainsford Mowlem himself, Sir Harold
Gillies, regarded as the father of 20th century plastic
surgery in the UK and Archibald McIndoe, founder
of the Guinea Pig Club for burnt airmen. (Professor
Tommy Kilner, the fourth member of the big four

Personal recollections and observations from twenty years of
cleft palate treatment and the hospital environment

Tony Moses

Abstract: The paper summaries some aspects of cleft lip and palate treatment from my point of view as
a patient. I refer to experiences in the two hospitals where the bulk of the treatment was carried out over
almost twenty years in the 1940s and 1950s. I describe my dental and plastic surgery treatment based on
my lay person’s understanding. I refer to some of the people I came across and what to me was the
traumatic experience of the hospital environment as a young patient in those days. The treatment, which
I summarise, was probably as advanced as any at the time and the final outcome can be seen to be
successful.

Keywords: Hill End Hospital, Mount Vernon Hospital, Rainsford Mowlem, Gordon Fordyce, buccal
inlay
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and internationally acclaimed for his ground
breaking treatment of cleft palates, had left the
partnership just before Mowlem saw me but they
were still in regular contact). Mr Mowlem
immediately offered either to do a quick repair to
give me reasonable speech and appearance or carry
out a series of operations spread over several years,
which he believed would ultimately give me a better
appearance and higher quality of life.

Although it would be a struggle for them to cover
the cost of many prospective train journeys from
Newport to London, my parents opted for the long
term approach. The plastic surgery unit at Hill End
Hospital, where my treatment would be carried out,
was already full of military casualties and civilian
victims of London air raids needing long term
plastic and maxillofacial surgery, so why was he
offering treatment for me? Perhaps he felt sorry for
my predicament or maybe my case was a different
sort of challenge for him but I shall never know. It
is possible that some clues would be in my GP
patient records but all my childhood records are
missing and, despite countless attempts to trace
them, nobody knows what has happened to them.

Hill End Hospital
Before the war Hill End Hospital in St Albans

was a busy mental hospital with over 1,200 patients.
In 1939 the mental patients were all moved out
when the hospital became one of many EMS
(Emergency Medical Service) hospitals designated
to prepare for the anticipated avalanche of wartime
civilian and military casualties.

 It became the adopted home of St
Bartholomew’s Hospital, most of whose activities
were moved from Central London. The photograph
in Fig 1, taken by Mr Andrew Sadler in 2009 long
after the hospital had closed, shows one of the

Fig 1. Hill End Hospital

imposing Victorian buildings set in the beautiful
large grounds.

The buildings were rapidly converted and
equipped for large numbers of serious surgical
cases. It had been already decided it should house
one of four specialist plastic and maxillofacial
centres to be set up in the UK based on the
recommendations of Sir Harrold Gillies and oral
surgeon, Sir William Kelsey Fry, who, between
them, had revolutionised the treatment of jaw
injuries in WW1. They proposed that the unit
should be headed by Rainsford Mowlem. Barts
brought its specialist paediatric, orthopaedic and
neurosurgery teams which provided invaluable
support for the plastic and dental surgeons. Ben
Fickling and Alex McGregor were the senior dental
consultants but Mowlem was surgeon-in-charge
with absolute power over all the centre’s work. He
had two large wards, each with 33 beds which could
be moved together to accommodate 80 patients
cared for by a sister and 18 nurses.

Treatment at Hill End
Over forty years after my first operation, I was

fortunate to obtain a copy of my summarised
treatment notes. I understand that all the detailed
patient records, including X-rays and photographs,
were deliberately destroyed before items of historic
interest could be scanned.

I was given expert help in interpreting my
treatment records by retired plastic surgeon, Brian
Morgan, who had worked for a while at Mount
Vernon Hospital long after my times there.

My admission details in May 1943 categorised
me as a direct entry seven month old civilian with
a cleft extending along the full length of the hard
and soft palates, one lip cleft extending into the nose
and the other involving half of the depth of the lip
with imperfect union of the muscle layers. Mowlem
raised bilateral Veau and vomerine flaps to start my
palate repair. He reconstructed the nasal floor and
noted massive scarring from the previous operation.
He also focused on my right lip element but wrote:
“The left cleft was not attacked”!

I returned in September for Mowlem to “attack”
the left lip but on admission I was found to have
what appeared to be pneumonia. I was discharged,
untreated, after six weeks. I was readmitted not long
after D-day the following year when the centre was
so busy with military casualties that the EMS had
put a ban on non-urgent civilian admissions.
Mowlem carried out a successful VY repair of the
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remaining posterior palatal defect and incorporated
the remnants of the pre-labial skin into my lip but
commented: “The lip is very unsatisfactory looking,
but it can later be dealt with”.

Although the operation at St Woolos was
unsuccessful, I should be grateful to the theatre team
and nursing staff that I survived it. At that time, the
national mortality rate of babies undergoing cleft
operations was almost 60%. I was in even better
hands at Hill End where the rate was amazingly less
than 1%, despite the high proportion of challenging
clefts being dealt with there. Mowlem put the
statistics entirely down to his paediatric team. In his
typical rhetoric he once wrote1:

“The difficulties encountered in operating on
such small children are so great that success
depends on close cooperation by the paediatrician
------ and the surgical team to deal with structures
that are minute and an organism which is intolerant
of prolonged insult”.

An SOE agent2,3 who was active in Belgium in
the days leading up to D-day was a patient at Hill
End at the same time as my stay when I was
suffering from pneumonia. He was a tough assassin
and saboteur who was being treated for a serious
bomb blast injury which occurred during a training
exercise. In an emotional letter to his handler he
described how he was so saddened by seeing
children in the ward and wrote: “Part of the ward
is full of children suffering from various types of
congenital deformity, including some with hands
closely resembling my own”.

Was I one of those little ones he was referring
to?

Brian Morgan, and Roger Green, searched
through the Orpen Drawings file held in the
archives of the BAPRAS4. Dickie Orpen had
produced almost 3,000 sketches of plastic surgery
procedures carried out by Mowlem and his team at
Hill End between 1943 and 1947. One undated
sketch shows a baby, which might be me, in the
post-operative position after a cleft operation in
1943. It might sound trivial but it gives me a strange
feeling of nostalgia when trying to convince myself
that it might be me.

Personal memories
As a baby, I would have apparently been able to

remember the early hospital environment but those
memories would have been naturally erased from
my mind before I was around five years old.

However, it is now known that a child who has been
subjected to a traumatic experience, such as surgery,
in his or her first six months can be left with an
embedded long term psychological fear, which can
come to the surface in many different ways
throughout a whole lifetime. So, it is likely that
weeks in hospital and three difficult surgical
interventions are the cause of vasovagal syncope
which makes me feel physically sick and
occasionally even faint at the sight of blood, or even
something as trivial as a bandaged finger. A faint
smell of old fashioned antiseptic, anaesthetic or just
being in a hospital environment can have the same
effect. Even today I often have to make a joke with
doctors, dentists or nurses before the most minor of
procedures as I tell them to carry on regardless
should I appear ashen or dizzy.

My earliest memory of Hill End is of being
petrified on a visit in 1947 when my mother and I
were lost in what seemed like endless green and
white tiled corridors trying to find the ward. For
years afterwards I often had nightmares about the
memory which for some unknown reason terrified
me so much. Anyway, we found the ward and I was
given a bed opposite an older boy who lay silent
and motionless most of the time with a metal cage
raising the sheets above his hidden legs, which also
worried me. My most vivid memory is of sitting on
my bed feeling embarrassed while a nurse
encouraged me to blow small pieces of cotton wool
across a large serving tray, after John Barron5 had
“rearranged” my lip and narrowed the floor of my
nose. I assume that all of the huffing and puffing
was to help me get controlled movement of my lip.

 I never ventured near to the end of the long ward
where it opened into an extension, where I could
make out patients walking around in military
uniforms. I was scared of what I might encounter
there. I used to wonder if I imagined the soldiers
and seamen still being treated at Hill End two years
after the end of the war. I was reassured that my
memory was not playing tricks with me when I
found out that dental surgeon, Mr Gordon Fordyce,
who treated me much later at Mount Vernon
Hospital, had confirmed that as late as 1949,
Mowlem and Ben Rank were still treating war
casualties by saying6:

“Their prosthetics were needing doing again and
flaps had to be fiddled with, nothing very serious.
The more serious items which were around, because
Mowlem was there, were facial reconstructions.
And during the war of course in London many,
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many hundreds of people were badly damaged,
their faces damaged, burnt, and a lot of them were
still having fiddling, little operations left to make
life easier for them , we (dental surgeons) learned
how to do grafting so that we could in fact recreate
a dental sulcus properly and extend the prosthesis
by filling up areas you couldn’t do otherwise, by
skin grafts”.

The photo, Fig 2, was taken at home a couple of
years after the little tough guy’s lip was
“rearranged”. It must have been becoming clear
after Barron’s operation that I would need a buccal
inlay at some time in the future as a means of
retaining an upper overlay denture, or obturator, to
improve the contour of my upper lip, provide
support for the base of my nose and help with
speech and eating. Although satisfied with that
outcome now, I am glad I did not know it was being
discussed then while I was still dreaming of a
perfect repair.

Teeth were erupting irregularly with two canines
in my palate when I was seen by Oliver Mansfield
in Outpatients in 1948, just before he left Hill End7.
I was amused when I found that he had written that
I appeared to be an “intelligent child”. He noted that
my lip was “satisfactory as far as it goes” but he
could not assess my speech since I was too shy to
say a word! My mother was asked to write to the
hospital in about four years for the next assessment.

 My next and final visit to Hill End was in 1952.
I was seen by Mowlem whose main concern was
that my nose as a whole needed readjusting but
what he would do would depend on orthodontics.
Dental surgeon, Paul Toller, suggested removing
redundant teeth in a couple of years and providing
me with a prosthesis before Mr Mowlem dealt with
my lip and nose. Of course all the discussion was
out of my earshot, so I left the hospital initially
relieved by the prospect of delaying treatment but

Fig 2. Author at about 7 years old.

then it hit me that I would have to continue to put
up with bullying and teasing in school and with pain
or discomfort when food got lodged behind those
misplaced canines or in my open fistula for a couple
more years.

Mount Vernon Hospital
Initial visits
After the war Bart’s was gradually re-established

in London and the restoration of Hill End as a
mental hospital began but it was not until March
1953 that the plastic surgery unit was relocated to
Mount Vernon Hospital in Northwood, Middlesex,
and named the Mount Vernon Centre for Plastic
Surgery and Jaw Injuries. It was housed in
neglected, single story, concrete huts, fronted as
shown8 by a small Outpatients Department, on the
fringe of the site, Fig 3. It was soon refurbished so
it could accommodate five plastic surgery wards
and a burns ward, giving just over one hundred beds
in all.

By the time of my first visit to Mount Vernon,
about a year after the move, I was growing more
conscious of my appearance and unclear speech, so
I desperately wanted my treatment to continue but
at the same time I was scared of what it might entail.

At the age of twelve I was summoned to
Outpatients where as usual, on sensing the surgical
atmosphere and seeing some bandaged patients, I
was nauseous and passed out. After I had recovered,
I was admitted to Gillies Ward run by the
formidable, but super-efficient, Sister Pat Gill, to
be subjected to three days of detailed examination
before it was decided that treatment would not
continue yet. One of the most difficult things I had
to cope with during the times I attended Mount
Vernon was the complete uncertainty over what
treatment I would receive, when it would be given
and what final result I could look forward to. So, I

Fig 3. Mount Vernon Centre for Plastic Surgery and Jaw
Injuries
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was disappointed again on this occasion to be told
that all was well but I would be reassessed in a few
months.

Before I was discharged, I decided to break the
strict rules and peep at my medical notes kept in a
folder hanging at the foot of my bed. I was not
expecting to understand the entries but among the
photographs was one showing me as a baby with
hardly any upper lip but just a big swirl of tissue
beneath the tip of the retro-posed base of my nose.
It made me realise why I never saw baby photos of
me at home.

Eventually I was told that my palatal arch was
not growing. It could not be widened by surgery,
so it was decided to see to what extent it could be
expanded by orthodontic treatment. Mr Mowlem
asked Mr John Gibson at St Lawrence Hospital,
Chepstow, to do the orthodontics since it would be
far more convenient for me to attend multiple visits
closer to home. I made regular visits to Chepstow
over an 18 months period. Appointments were
arranged for Saturday mornings so they did not
interfere with Gibson’s normal work and also
avoided me taking time off school. The hospital was
always quiet at those times, all I had to do was make
my way along the open walkways to an old hut
which was the dental department to be seen straight
away. I well remember metal splints being fitted
over groups of molars. The splints were attached to
what I call sprung wires designed to continuously
push them outwards over a period of a few weeks
before they were adjusted or repositioned. I think
some of these were predecessors of today’s quad
helix arrangement. At other times, springs attached
to a small acrylic plate were used to slowly push
individual teeth into better positions. That plate
covered my palatal canines and the fistula in my
hard palate so it should have given me some idea
of the comfort to come in a few years’ time from
an obturator.

Eventually the arch had been expanded as far as
could be hoped for. I sensed no difference myself.
My premaxilla was still well within my bite so the
next stage definitely would have to involve a buccal
inlay. The next time I saw Mowlem I was self-
confident enough to ask him whether I should risk
playing rugby in school since all boys were
expected to do so. In his characteristic direct
manner, he simply answered “Why not? If you are
good enough to play and enjoy the game then do
so!” I suppose I should have expected an answer of
that sort from a New Zealander and after that

comment I no longer worried about the occasional
bloodied nose on the school rugby pitch!

The buccal inlay and obturator
I was eventually admitted to Gillies Ward for the

buccal inlay in February 1960 when I was 17 years
old. Once in the ward I felt secure and wanted no
contact with the outside world. I hoped that my
school books would occupy me fully but towards
the end of three weeks even the science was getting
boring! Before the operation Mowlem at last told
me straight that the short, narrow arch which
provided little room for my tongue in the roof of
my mouth would always cause me difficulty in
speaking clearly but he hoped the next stage would
make it a little better.

Mowlem made a deep incision in my buccal
sulcus and formed space for an obturator to be fitted
at a later time. A skin graft, the buccal inlay, taken
from my arm, was placed over the exposed area and
held in position by a large gutta percha mould
screwed to a metal tray cemented to my teeth. The
mould extended across the full width of my upper
jaw. I woke after that operation and gingerly felt
around my lip and nose finding the only evidence
that anything might have been done was the
presence of a wide strip of Elastoplast stretched
across my cheeks and upper lip. However, my
painful bandaged arm was more definite indication
that something had been done.

Two weeks later Mowlem replaced the mould
with a smaller one which was still uncomfortable
but made eating and speaking a little easier. It still
seemed to fill my mouth and made me feel more
self-conscious about my appearance than ever
before. I wanted to stay hidden away at the hospital
until it was to be removed. However, I was
discharged after a couple more days and told I
would have to return in a few months to have the
mould removed, teeth extracted and my nose
rearranged after an obturator had been fitted.

I was relieved to be readmitted in August 1960.
During the first few days more dental impressions
were made and X-rays taken. These were needed to
help in the design of my first prosthesis and to plan
the dental and surgical procedures needed to fit it.
A couple of weeks after admission Gordon Fordyce
removed some redundant teeth, excised excess
tissue, carried out a gingivectomy, and packed the
tooth sockets with gauze and zinc oxide before
inserting the prosthesis to hold everything in place.
I was amazed and delighted to wake to find myself
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with a set of teeth and a natural looking profile of
my upper lip thanks to the prosthesis.

When the tissue had settled a week later, Fordyce
removed the prosthesis, the minor surgery was
successful, so the device was relined and I was
relieved to be told that Mowlem would see me soon
and decide how he would go about improving my
nose a couple of days later. The end of the treatment
journey seemed in sight.

I was lucky enough to be alone in a side ward.
When I was warned that Mowlem was on his way
to see me, I nervously sat on the bedside chair
waiting in anticipation. Soon I heard a lot of chatter
outside the room then Sister Gill burst in followed
by Mowlem, who looked really small behind her.
He was surrounded by about a dozen white-gowned
men. Mowlem introduced me, or rather my nose
and lip and then picked on one unsuspecting
younger member of the party and said something
like: “I am going to operate on this young man to
improve the shape of his nose; how do you suggest
that I proceed?” After pulling my nose and lip
around in a knowing fashion the man started a long
discourse on a complex procedure involving bone
and skin grafts. Mowlem saw that I was becoming
agitated and curtly interjected saying: “You are
terrifying the boy, keep it simple, all that is needed
is to cut a wedge of tissue from the bridge of his
nose, and pull the tip upwards to produce a nice
contour”. He then reassuringly told me that he
would soon see me in theatre and there was nothing
for me to worry about. As he finished his sentence
Sister Gill started to strut out of the room rapidly
followed by Mowlem and the troop of on-lookers!

I think that Mowlem oversimplified his
description of the next procedure. He did remove a
wedge of skin from across the full width of my nose,
as he said he would do, but he also stitched
cartilages into different positions and did something
to make the central portion of my lip and Cupid’s
bow more prominent. A few days later a staff nurse
had the task of finding and removing stitches held
in place by stents fixed high up in my nostrils. She
resorted to cutting the stents into pieces to remove
them without causing too much pain. If a piece of
stitch or stent had not been spotted and removed, it
could have been the seed of the troublesome
rhinolith discussed later.

When I was discharged my nose and lip were
still swollen but I was already very happy with the
noticeable improvement in my appearance and the
prospect of the obturator enabling me to eat and

Fig 4. Author aged 18 years

drink comfortably and to speak more clearly, Fig 4
shows me a few months after I had been given the
obturator.

I was not quite finished at Mount Vernon. When
I next saw Mr Mowlem at the Outpatients
Department, he proudly pointed out to his lookers-
on what he called the “Vast improvement in the
appearance of the nose”. However, he suggested
that I attended again for him to carry out a
dermabrasion of the scarring on my nose, although
it does not appear significant in the photograph
taken around that time.

So, in April 1962 Mowlem carried out his final
operation on me just under 19 years after the first
one at Hill End. The operation turned out to be more
than a simple dermabrasion. As well as reducing
the visible scarring, he reshaped the tip of my nose
and removed redundant cartilage from inside my
nostrils to improve the shape of the region around
the top of my lip and base of my nose.

My final visit to Outpatients was on 1st August
the same year, a few months before Mowlem
retired. He wrote the following in his notes:

Speech remains excellent, dental prosthesis
satisfactory. Position of lip good. Nasal tip a little
sharp and the scars on the dorsum are somewhat
pitted particularly on the right side. If this persists
it would be worthwhile considering abrasion, but
the responsibility lies with the patient.

I was already pleased enough with the result, so
although it might not have been perfect, I was more
than happy for treatment to end then. However, I
think that Mowlem’s comment about speech
remaining excellent was an exaggeration. I’m sure
it was far better than it had been but perhaps I could
have benefited from some formal speech therapy
again. I had been given a few months of therapy at
the School Clinic in Newport years earlier but I
don’t think I benefited from that at all because it
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was given before I had the obturator, perhaps I am
wrong.

Twenty years after my treatment had finished
and long after Rainsford Mowlem had retired to
Spain, I was in contact with him again. As a small
token of my appreciation of his efforts I sent him a
copy of a book on village rugby, which my wife
and I had just written. I was surprised that he still
remembered me, or at least my mouth and nose, and
even our brief rugby discussion in Outpatients!

Life on the ward
Many patients could wander out of the ward as

they pleased. Most days I went with a few others,
mainly smokers, and sat on the car park wall to get
a glimpse of the outside world. We would work out
which consultants were on-site from which MGs,
Jaguars or Aston Martins were parked nearby and
watch the occasional ambulances arriving with new
patients but discretely disperse before anybody
spotted our unsightly group!

Any patient not confined to bed was expected to
eat in the day-room. It had an important therapeutic
function in reducing the boredom of lying on a bed
for hours on end. Perhaps more importantly, it was
a place for patients to socialise and reduce any
feelings of self-pity. Sometimes I was
uncomfortable sitting there with horribly disfigured
patients but it certainly made me feel my problems
were insignificant compared to those of many others
there.

It took me some time to come to terms with
seeing men with steel rods emerging from their
mouths or faces and fixed to plaster skull caps. The
adjustable rods were attached to facial bones to hold
them in place. After the buccal inlay operation, I
ate my liquid diet of soups and cold drinks in the
day-room feeding out of something like an old-
fashioned oil can. I was better off than patients who
had their teeth tightly wired together because at
least I could open my mouth a little whereas they
had to manoeuvre the drinking funnel into any gap
between their teeth. Meals in the day-room were
amusing and sometimes messy spectacles!

Occasional lunchtime visits to the nearby Green
Man pub were therapeutic. Nobody in the Green
Man seemed to turn their head when the small group
of unusual people walked in, some with the wire
and skull caps, some disfigured by burns or with
strange pedicle skin grafts attaching arms to faces
and myself with just the plastered lip. One member
of the group who was undergoing major oral

reconstruction used a small device to pump beer
from his glass down his throat. The device was
ingenious but I wondered what enjoyment he got
from drinking beer in that way!

Younger patients could sneak out to play football
on the grassed areas between the wards. On one
occasion our group got overexcited and were
reprimanded for causing a disturbance and
reminded there were sick people in adjacent wards.
Fortunately, nobody complained to Sister Gill about
us!

A ward duty allocated to walking patients was
to polish the light fittings and chrome attachments
above the head of each bed. I was picked on once
to walk around with a little bottle of methylated
spirits and a damp rag to do this task. I assume it
was meant to be therapeutic but all it did for me was
to put me off the smell of meths for life, which, I
suppose, is not a bad thing anyway! It helped me to
partly come to terms with being near to the
bedridden, disfigured patients. Fortunately, I soon
realised that by appearing to be absorbed in my
school books in the day-room I would not be
selected.

Legacy of a rhinolith
A few years after finishing my treatment at

Mount Vernon I gradually became more susceptible
to bouts of random, foul smelling nasal discharge.
I was prescribed nasal drops and sprays by a string
of GPs but the cause was not identified and, not
surprisingly, the treatments did not work.

In the early 1990s a senior ENT surgeon in
Cardiff twice tried to alleviate the problem by
attempting to widen my restricted nasal airway but
this only gave short term relief. A plastic surgeon
looked at the possibility of closing the fistula in my
palate which could have been a cause but his view
of a 50 /50 chance of success and the possibility of
making things worse put me off that option. A
dental consultant adjusted my obturator to produce
a better seal between my nose and mouth and
achieved a small improvement. I was sent from
pillar to post as each specialist ruled out the problem
being within his own field of expertise.

The problem became more unpleasant as highly
viscous lumps of smelly, discoloured mucous, often
the size of sugar cubes, began to regularly become
dislodged from my nose, sometimes disappearing
down my throat and other times arriving in my
mouth. Finally, one ENT consultant suspected a
faint blur on a CT scan was a growing rhinolith. It
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could have been seeded by a piece of stitch which
had not been removed after Mr Mowlem’s last nasal
surgery over fifty years earlier, a piece of stent
remaining after the ENT surgeon’s attempt to widen
my nasal airway twenty five years later or some
dental material which could have broken off in my
nasal cavity while an impression was taken at
almost any time. All possibilities were feasible and
it was of academic interest to find the seed when
the rhinolith was removed. However, the surgeon
had to smash it up to remove it so he could not
identify the source. It was disappointing that it took
so many years for a rhinolith to be suspected but
the satisfying thing was that I am no longer troubled
by the unpleasant discharges.

Closing remarks
In the early 1940s good results for cleft palate

repairs were regularly achieved by only a few
experienced surgeons. Many general surgeons
would not touch them because there were many
things that could go wrong and leave the patient
with worse prospects, as in my own case. I am very
fortunate that I was put in the hands of a team which
could make the best of my situation.

I don’t think there was much understanding of
the physiological effects of cleft palate surgery
particularly with regard to social interactions and
self-confidence. The long-term high susceptibility
of adults, even with successful cleft repairs, to many
conditions, including gastric and cardiac disease,
was not recognised. My rhinolith might have been
suspected and removed more easily many years
earlier if a system of monitoring the life time
progression of patients with partially repaired
palates was in place. Perhaps that is too much to
expect in an overstretched health service. The
distressing hospital scenes I witnessed, and the
continuing uncertainty over what my own treatment
would entail, certainly had adverse effect on me for
many years but such situations seemed common for
patients during those times. To finish on a positive,
I feel privileged to have been in the hands of such
talented and dedicated plastic and dental surgeons
and am eternally grateful for the dedicated treatment
and care I received, particularly under the
demanding wartime conditions at Hill End Hospital.
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Introduction

The coronavirus disease (COVID-19)
pandemic, caused by the SARS-CoV-2 virus, affects
the dental profession in many ways. Based on
pandemic control policies from national public
health bodies such as the Center for Disease Control
for Disease Control and Prevention in the USA and
Public Health England, regulatory bodies and
national dental organizations, such as US State
Dental Boards, the General Dental Council, the
American Dental Association, the British Dental
Association and the embryonic College of General
Dentistry have provided guidance for the delivery
of dental care during the pandemic. This guidance
aims to reduce infection risk for the dental team and
patients during clinical procedures.

Before the emergence of COVD-19 the most
significant global infectious disease event occurred
over 100 years ago, towards the end of the First
World War. Caused by an H1N1 influenza virus it
was commonly referred to as the 1918 Spanish flu
pandemic. Unusually, the pandemic did not derive
its name from its place of origin but as a result of
early media releases on the flu outbreak from
Spanish news media.  Being neutral during the war,
Spain was not under press reporting restrictions.
Worldwide, the estimated death toll from the disease
was 50 to 100 million people, significantly higher
than 18 million from the War.1

Based on records and articles from the period
and historical reviews, this paper explores the
background and issues relating to dentistry during
the 1918 influenza pandemic.  It focuses on the UK
and USA. In particular, it examines how
understanding of the disease (its pathology,
treatment and public health knowledge), influenced
perceptions of oral health and dental care at that
time.

An overview of dentistry in the early 1900s

By the start of the 20th century dentistry was
becoming an organized, self-regulated profession.
The Odontological Society was an important focus
for dental science. By 1907 it joined fourteen other
medical and surgical societies to become the
Section of Odontology of the Royal Society of
Medicine.

It was also a period when important
developments were occurring in clinical practice,
for example the introduction of dental local
anaesthetics: Procaine was first synthesized in 1905
and given the trade name Novacaine.  The ‘dental
X-ray machine’, enabled oral radiographic
techniques. C Edmund Kells took the first dental
x-ray of a living person in the U.S. in 1896 but it
was little used until the 1950s. The dental foot drill
operated an extremely slow handpiece and a filling
could take a few hours to complete. However, by
1914 electric drills with speeds of up to 3,000 rpm
were available. They began to replace foot-
operated drills as electricity supplies started to
become more widely available in the early 1900s.

 Since the turn of the century clinical techniques
were advancing: restorative dentistry, was aided by
publications such as the 1908 first volume of
‘Operative Dentistry’ by Greene Vardiman Black.2
A reliable technique for ‘cast gold inlays’ had been
introduced by William H Taggard in 1907 and
dentures using vulcanized rubber were in wide use.3

It was routine practice to ‘sterilise’ surgical
equipment by boiling them. Clinicians washed their
hands and kept their surgeries clean.  Some were
no doubt aware of Joseph Lister’s work on
improving surgical outcomes by the use sterilising
agents such as carbolic acid (phenol), Dental caries
was common. The role of microorganisms was
becoming better understood through germ theory
and the chemico-parastic theory of caries.4

Dentistry and oral health during the 1918 influenza pandemic.
Rahul Naidu and Stanley Gelbier

Abstract: This paper explores the 1918 influenza pandemic and examines how understanding of the
disease and public health approaches to managing the pandemic, affected the dental profession and
treatment.

Keywords: 1918 Spanish flu.   1900s dentistry.  COVID-19
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Dental health was poor.  At the beginning of the
War there was also an alarmingly high rejection rate
of potential recruits to the British Army due to poor
dental health.

Wealthier people could afford amalgam and gold
restorations.  However, the common treatment for
dental problems among the poor who were able to
access care and weren’t so frightened as not to do
so, was tooth extraction.

The 1918 influenza pandemic and oral health

The early 1918 first wave of the pandemic was
relatively mild.  It reappeared in a more virulent
form in its second wave in the autumn. In general
‘the less well-off suffered worst’.5. Differing from
the 2020 Covid-19 attacks, it was more lethal in
young adults and among immigrant communities
who were often in overcrowded living conditions,
worked long hours, had worse nutrition and less
access to healthcare.

For those who did not recover from the early flu
symptoms (fever, sore throat, headache) “the
disease took a grisly course”.6  Difficulty in
breathing was accompanied by darkening of the
skin to a mahogany colour (Heliotrope cyanosis),
darkening further until death. Most deaths were
from pneumonia and opportunistic secondary
bacterial infections. Other symptoms included loss
of hearing, smell and taste, blurred vision, bleeding
from the nose and mouth and teeth and hair falling
out.7 Treatment was largely symptomatic, aiming
to reduce fever or pain. Aspirin, was commonly
administered, as well as epinephrine for secondary
pneumonia and oxygen by mask to alleviate
cyanosis.8

Fortunately, the patent for Aspirin, owned by
Bayer, expired in 1917, enabling new
companies to produce the drug during the
Spanish Flu epidemic. The US Surgeon
General and doctors in the armed forces,
recommended patients take up to 30 grams per
day to alleviate symptoms of the flu.
However, this dose is now known to be toxic
and can cause poisoning symptoms including
hyperventilation and pulmonary oedema. It is
therefore possible that many of the October
deaths during the second wave may have been
caused or hastened by aspirin poisoning.9

Despite the ‘germ theory’ being established,
antibiotics would not be discovered until a decade

later as result of Alexander Fleming’s work on
penicillium.  There was also little knowledge of
viruses and viral diseases at the time, and
microscopes that could image at that magnitude, did
not appear until the 1930s.10

The US Public Health Department were
convinced the influenza pandemic was caused by a
bacillus which had not been definitively identified.
However they stated: “No matter what kind of germ
causes the epidemic, persons should stay home to
avoid scattering the disease far and wide.”11

Laboratory reports in the US from 1918 also refer
to an ‘Influenza Bacillus’ being present in 82% of
lungs at post-mortem, among victims of the
pandemic.11 This belief also stemmed from an
influenza epidemic in 1890 where the German
physician, Richard Pfeiffer, had identified a
particular strain of bacteria he named H. influenzae,
in all the infected patients he attended 10

The pandemic and oral health

This view was also held in the dental profession.
Brooklyn dental surgeon Leon Harris, referred to
the epidemic in a Dental Cosmos article. He said:
“Bacteriologically, the true cause of influenza is
most frequently due to a bacillus discovered by
Pfieffier and found in the secretions of the nose and
bronchi.”12  On seeing the role of the dentist as
contributing to the maintenance of general health
Harris said: “It is a fact that hundreds and
thousands of cases [of influenza] have had their
resistance undermined by pyorrhreal pockets and
blind abscesses … the decisive battle is fought
between the germ and the host. On the
constitutional fortification of the latter depends the
final outcome.” The dental literature also reported
orofacial complications believed to be related to
cases of the influenza pandemic such acute parotitis
and inflammation of the ductal opening.13

The first wave of influenza appeared in the US
in the spring of 1918. An outbreak at a military base
in Kansas spread with the military as they moved
throughout the nation and overseas on crowded
trains and troop ships. The second wave at the end
of August was again linked to the armed forces as
they moved around for training and deployment.14

In the US, restrictions were placed on public
gatherings and isolation for infected patients was
enforced in several jurisdictions.  For instance, The
New York State Department ordered that patients
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must be quarantined until all clinical manifestations
of the illness had subsided.15 The American Public
Health Association advised that only severe cases
should be kept in hospital to ease the strain on
facilities. ‘Flu posters’ informed the public on the
importance of handwashing and of wearing face
masks to stop contagion. These masks were made
of gauze and folded as a triangular bandage to cover
the nose, and lower face. It was actually seen more
as a barrier from infection from the hand
(contaminated by sputum) than from infection from
the air. Public Ordinance in San Francisco required
that the whole population wear masks and rhyme
accompanied the health education messages as a
reminder: “Obey the laws, and wear the gauze,
protect your jaws, from septic paws.” Fig 1

One controversial preventive measure was
gargling and rinsing the nasopharynx with
antiseptic solution. Another was to gargle with
warm water mixed with chlorinated soda.16

The US Public Health Service urged the public
to remember there was no specific cure for
influenza. “Many ‘cures’ recommended by
neighbors, quack practitioners, vendors and others,
did more harm than good. They recommended
reliance on fresh air, nutritious food, plenty of
water, cheerful surroundings and good nursing”.17

Nevertheless, many such claims were made,
including for dental products.  The Florence
Nightingale Museum in London points out that
some remedies were surprising: eating sugar lumps
soaked in kerosene, gargling with a mixture
containing creosote and injecting the poison
strychnine, all of which probably did more harm
than good”.18

Many ‘wonder drugs’ were marketed as
therapies for the outbreak. Thus, in the US mining
town of Butte in the state of Montana Sozodont
tooth powder included calcium carbonate,

Fig 1 National Library of Medicine

magnesia, glycerin and alcohol and claimed that it
“keeps teeth and gums strong and kills the germs
that cause influenza”.19

Maintaining good general health by preventing
poor oral health and treating dental infections had
been proposed. For instance, a dental textbook of
the time stated: “Oral sepsis may be a source of ill
health in many ways…the effect in healthy
individuals may perhaps be slight. It may be
decidedly harmful however in individuals who are
depleted by disease, injurious habits, overwork or
old age”.20  Similarly, an article in The American
Journal of Public Health stated “early eradication
of oral infection when present, is an insurance
against the occurrence of many dreadful systemic
maladies”. It specifically highlighted heart disease:
“Focal infections of the mouth (chronic alveolar
abscess, pericoronitis), produce serious, grievous
and dangerous diseases of the heart. Endocarditis,
myocarditis and pericarditis are often
unrecognized…because of slow, insidious progress
grave maladies are produced, secondary to gross,
filthy, offensive diseases of the mouth.”21

In the USA dental training was affected although
not all dental schools closed. In response to a letter
about the program from the father of a dental
student at the University of Michigan at Ann Abor,
who had influenza and was being kept at home, the
Dean stated that classes were continuing but “work
has become quite irregular”. The student, Gordon
Sindecuse, recovered and eventually resumed his
training, going on to become a founder donor of the
School’s Dental Museum.22

The situation in the UK

The disease struck in three waves, starting in
March 1918.  Its distribution among the age-groups
created a ‘W’ curve in its deadly second wave, with
high numbers among the very young, very old and
a spike in young adults. This may have been due to
the H1N1 virus’s ability to also elicit a dangerous
immune overreaction in otherwise healthy
individuals, causing severe and fatal inflammation
of the lungs.23

Wartime news censorship was still in effect and
influenza was not a notifiable disease (i.e. doctors
were not required to report cases to the authorities).
The ‘Spanish Flu’ was not mentioned in parliament
until October 1918. With no National Health
Service nor national strategy, the response to the
pandemic was decentralized and uncoordinated.24
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Some advice was given by local authorities:
thoroughly washing drinking glasses and avowing
direct contact through shaking hands and kissing.
Schools were fumigated.  Closed spaces like
cinemas were regularly ventilated and carpets
removed. Great emphasis was placed on the
importance of sanitization and public buildings and
transport were fumigated regularly. In one
Cumbrian town the Medical Officer arranged for
residents to receive a free supply of ‘disinfectant
mixture’.19 However overcrowding and unsanitary
living conditions made isolation and cleanliness
very difficult. By the end of the pandemic in the
summer of 1919 one quarter of the British
population had been affected: 228,000 people had
died.25

Arthur Newsome, principal medical officer to
the Local Government Board, did not enact
provisional plans to prevent large gatherings and
overcrowding on public transport until late into the
year.26 Not enacting strict civilian lockdown may
have been due to his fear of hampering the war
effort and wanting to keep munitions factories open.
The government did eventually release a short
public information film: ‘Dr Wise on Influenza’ that
included guidance on stopping the spread of
infection and maintaining personal hygiene to
maintain good health including “cleaning teeth
regularly”.

In Visalia, a US city southeast of San Francisco,
forty people died from the outbreak.  A dentist with
a practice on its main street warned the community
about a connection between dental health and
influenza.  He placed an advert in the newspaper
stating: “Guard your health in every way. Good
teeth are an absolute necessity.”27

COVID 19

It's interesting to read about 1918, comparing it
with the 2020 COVID-19.  Again, there are no
effective therapies or available vaccines for the
current coronavirus pandemic.  Public health
measures have again had to focus on controlling the
spread of infection by use of isolation measures
(lock-down, quarantine), hand hygiene and
facemasks. Public health approaches again have to
take account of significant inequalities in health that
existed before the onset of the pandemic.

Dentistry has again had specific issues to
address. Despite the much shorter dental treatment
times due to advances such as the air-rotor and

ultrasonic equipment, presently there are concerns
about increased infection risk from these aerosol-
generating procedures.

Conclusion

It is unclear from the available records as to the
level of dental treatment available during the 1918
pandemic. Nor if dentist’s continued treatment for
patients who did not have flu symptoms and were
not unwell. It is probable that those who could,
continued to undertake routine work, which were
likely to have been extraction cases in the main.
Those who undertook rotary work would have had
patients in the dental chair for an extended time with
increased of risk of cross-infection.

From the few available accounts of clinical
dental care during the 1918 influenza pandemic in
the UK and US, a recurring theme among news
stories and government health information from that
period, was that of maintaining good oral hygiene
as part of ‘fortifying’ overall health and prevent the
more severe complications of the disease.
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Urban Edward Cave and an unexpected link to Lilian Lindsay
Julie Papworth and Rachel Bairsto

Abstract: A donation to the BDA Museum revealed the career of this dentist and research into his
qualifications led to a previously unknown discovery about Lilian Lindsay
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A donation of family documents to the British
Dental Association. Museum from the descendants
of Urban Edward Cave revealed the fascinating
career of this dentist. He was born in Enfield in
1868 where his father, named Edward Urban Cave
(1830-1870), was a grocer and his mother Louisa
Ann Cave (1833-1895), a school mistress. His
father died when he was only one year old and he
grew up in Newbury, Berkshire. On leaving school,
he was apprenticed to Walter Toms, a dentist in
Newbury and, at the age of 21, he came into an
inheritance of £100 from his paternal uncle, Henry,
which enabled him to study for a Licentiate in
Dental Surgery at Guy’s Hospital.

Before he was eligible to enter Guy’s, Cave had
to pass the General Arts Examination which proved
that he satisfied the requirements of the General
Medical Council with regards to his general
education and he then registered as a student at
Guys on 7th October 1890. Fig 1

Cave’s practical training during the course was
received at Wisbech, Cambridgeshire with Stephen
Coxon L.D.S. R.C.S. (1860 - 1935). Fig 2. Coxon
was in practice before the Dental Register was
established in 1878 having already been apprenticed
to George Cunningham but, he gained the L.D.S.
in Ireland in 1890 which gave him an official
qualification.1 He ran a well-established and
respected practice in the town and was also
Honorary Dental Surgeon to the North County
Hospital. He joined the BDA in 1884 and was
President of the East Counties branch twice and
elected a life member in 1934. Cave received a
recommendation from Coxon in which he described
Urban Edward Cave as a ‘thoroughly competent
mechanical assistant. At the same time his integrity
while staying in my house has been all that I could
advise’.

Cave’s Career

Urban Edward Cave successfully completed his
training at Guy’s and on 30th June 1894 he was

Fig 1 The Dental Student’s Registration-Certificate of
Urban Edward Cave

Fig 2 In this photograph Urban Edward Cave is the fair-
haired man standing on the left, the man in the centre is
Stephen Coxon, and the man on the right is Stephen Coxon’s
mechanic

appointed as Assistant Dental House Surgeon there
for three months with his duties starting on 1st July
and, in 1895, he was promoted to Dental House
Surgeon. He was first listed in the Dental Register
on 5th September 1895.2 Cave then moved to
Nottingham where he was to remain for the rest of
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his life. He initially set up in practice at 22 Regent
Street with a Mr Taylor but by 1907 he was
practising on his own at 10 Regent Street,
Nottingham.

Outside of dentistry Cave led a busy life; he
became one of the founder members of the
Nottingham Boat Club where he was regarded as
one of the finest rowing coaches in the Midlands
and he was eventually made a Life Member of the
Boat Club, he was well known in Freemasonry and
was a member of  Carnarvon Lodge, and he was a
lieutenant in A. Company of the 9th Volunteer
Battalion the Sherwood Foresters.3 He married Lily
Marshall in 1901 and had a daughter, Dora Louisa
Victoria Cave and a son, Arthur Edward Cave. His
son followed him into dentistry and qualified L.D.S.
in 1924 at Guy’s and practised at 10 Regent Street
with his father. After over thirty years of service to
the City Cave died suddenly on 6th October 1930 at
the age of 62.

The Examination in Arts

Cave’s Dental Student’s Registration-Certificate
stated that he had passed the Examination in Arts
at the Society of Apothecaries of London in
September 1890 and the family donated the original
certificate awarded by the Society, dated 17th

September 1890, which showed that he had passed
in the optional subject of French. Fig 3.

Little was known at that time about the
Examination in Arts and research into this
eventually led to a surprising discovery -

The 19th Century saw the start of professional
legislation for medicine. This process began with
the Apothecaries’ Act of 1815 and culminated in
the Medical Act of 1858 and these two Acts shaped
the profession that we recognise today. Although a
traditional view has developed that these milestones
in legislation represent the outward signs of
continual medical improvement, Loudon,4  in his
seminal work on the General Practitioner, has
shown clearly that this story of steady upward
progress is far from the truth and that the period was
marked by a series of struggles between various
groups of medical men as each tried to achieve
status and power at the expense of each other and
to secure for themselves the dominant position in
the provision of medical care.

Central to the striving for status and
respectability was the need to ensure that only

suitable candidates of good moral character were
allowed to enter the medical profession and, as the
century progressed and medical education slowly
moved into the new universities, there were many
changes to the medical curriculum and an increasing
emphasis on demanding proof of a good liberal
education from each candidate as an indicator of
their suitability. The Medical Act of 1858 saw the
establishment of the General Medical Council and,
in 1861, it made a ‘General Arts Exam’ compulsory
prior to university entrance to ensure ‘an efficient
bar against the admission of illiterate persons into
the profession’.5

The Society of Apothecaries of London had
played a central role in medical education since the
Apothecaries Act of 1815 had established the
L.S.A. qualification and made the Society
responsible for this. The Society worked hard to
meet its responsibilities as a medical examining
body and, over the ensuing years, had consistently
sought to raise standards by increasing the number
of medical subjects that had to be studied by
students and by increasing the time spent in
hospital, as well as ensuring that the examinations
were conducted with fairness and rigour. In 1839
the Society increased the requirements further by
introducing written papers for a general

Fig 3. Certificate of the Examination in Arts awarded by the
Society of Apothecaries of London
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examination that had to be passed before a
candidate could be allowed to proceed to the
professional L.S.A. examination. Thus, the Society
was well placed to offer the new General Arts
Examination that was required for university
entrance and they became one of the examining
bodies for this new qualification. Fig 4.

The examination was demanding; a printed
schedule states that in 1890 it comprised six
compulsory subjects, English, Latin, Arithmetic,
Algebra, Geometry and Elementary Mechanics. Fig
5. In addition, one optional subject had to be taken,
this could be chosen by the candidate from a list of
Greek, French, German, Logic, Botany or
Elementary Chemistry.7

   The examinations were conducted four times a
year, in March, June, September and December.
Each time they took place over a two-day period,
with English, Latin and the optional subject being
examined on the first day and the remaining
subjects on the next. Notice of planned attendance
had to be sent to the Secretary, along with the fee
of one guinea, a fortnight prior to the examination.
Similar arrangements, with an additional fee of one
guinea, had to be made by those wishing to sit the
optional subject on any occasion. The subjects did
not all have to be taken on a single occasion and the
marks for those subjects passed at any sitting were
held on file and need not be repeated. Any subjects
that were failed could be re-taken at a later
opportunity until all the required elements were
passed and a certificate issued.

In the records for 1890 two entries for Urban
Edward Cave can be found; these show that he
passed in English, Latin, Arithmetic and Geometry
on 7th and 8th March and he passed in Algebra,
Mathematics and in his chosen optional subject of
French on 5th and 6th September and was awarded
his certificate.

This search for Urban Edward Cave led to an
unexpected discovery; All the female candidates
were underlined in red and the name of Lilian
Murray, who later became Mrs Lilian Lindsay,
could be seen among the female candidates who sat
the examination alongside Cave on 7th and 8th March
1890.

Lilian began taking the required subjects in
December 1889, when she was aged 18, and she
passed in Latin, Arithmetic and Algebra at her first
attempt, scoring an exceptional 93 marks in

Fig 4. The Society kept careful records of their activities and
these can be found today in the archives held at Apothecaries
Hall where the details of the General Arts Examination
results for 1882-1893 are held in a single volume along with
a Minutes book covering the same dates.6

Fig 5.  Requirements for Preliminary Examination in 1890

Arithmetic. However, she failed in Geometry and
Elementary Mechanics on this occasion and failed
these subjects again at the examinations held on 7th

and 8th March the following year. She finally passed
in Geometry with a very creditable score of 59 in
the examinations held on 5th and 6th September but
after this the records for her come to an end at which
point, she still had not taken an examination in
English nor one in her chosen optional subject. The
regulations stated that ‘no subject is required to be
taken up again in which a Candidate has passed
before any Examining Body recognised by the
Medical Council’ and the Society of Apothecaries
was only one of several bodies offering the exam
so, it is possible, that Lilian completed her
examinations elsewhere, or perhaps the University
of Edinburgh did not demand this qualification for
dental students.

Genealogical information
Registers of medical students were compiled by

the General Medical Council between 1882 to 1937
and some of these include dental students in the
same volume.  No record of Lillian Murray could
be found in these registers but if an ancestor is listed
the entry will show not only their date of
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registration and the date of commencement of their
medical study, but also the place and date of their
Preliminary Arts Examination. An example of this
can be found in the case of John Cautley who first
trained as a doctor before he went on to become a
dentist.8 The Medical Student’s Register for 1892
shows that Cautley registered as a medical student
on May 4th 1892 and that he had taken his
Preliminary Examination in Arts at the College of
Preceptors in December 1891.9 Similarly, Charles
Edward Wallis who also trained first as a doctor
before concentrating on dentistry10 can be found to
have registered as a student on March 5th 1888 and
taken his preliminary examination as the
Matriculation Examination of the University of
London in January 1888.11

References
1. British Journal of Dental Science, volume 33,
January – December 1890, p. 843. Pub. London.

2. The Dentist’s Register, 1895, p. 56. Printed for
the G.M.C., London.

3. Obituary, The Nottingham Evening Post, 7th

October 1930.

4. Loudon, Irvine. (1986). Medical Care and the
General Practitioner 1750-1850. (Oxford:
Clarendon Press)

5. Hunting, Penelope. (1998). A History of the
Society of Apothecaries, p.207. (Society of
Apothecaries, London)

6. Society of Apothecaries archives, MS 10,983,
Box 95.  There are no records of any examinations
being conducted prior to 1882 and the Society
formally discontinued holding the examination on
December 9th 1895, although certificates
previously obtained were still accepted for
registration. Information on the Society of
Apothecaries, including details of how to contact
the archives can be found at www.apothecaries.org

7.  There is a slight discrepancy between the printed
schedule and a handwritten version which has been
inserted into the records, with the latter appearing
to demand English History combined with Modern
Geography among the compulsory subjects. The
photograph reproduced here shows the
requirements for 1890 is taken from The Medical
Student’s Register of that year. The Society of
Apothecaries never offered an examination in the
optional subject of Italian or any other modern

language. Although a handwritten entry in the
records states that a score of 30 would be required
to pass in any single subject it appears that, in 1890,
the standard was set at 40.

8. Renton, Tara. ‘The Cautley Dental Dynasty’,
Dental Historian, 2018, 63(1) pp.15-21.

9. Medical Student’s Register, List of Medical
Students Registered During 1892, p. 25

10. Gelbier, Stanley and Randall, Sheila. ‘Charles
Edward Wallis and the Rise of London’s School
Dental Service’, Medical History, 1982; 26: 395-
404.

11. Medical Student’s Register, List of Medical
Students Registered During 1888, p. 87

Acknowledgments

With grateful thanks to Shirley McAdam and the
Cave family for the donation of material to the BDA
Museum and details about the family. Thanks also
to Helen Nield and Mrs C Nield for additional
family research and to Dr John Ford and Mrs Janet
Payne for their assistance with the archives at the
Society of Apothecaries.

Author Biography: Julie Papworth is a retired
General Dental Practitioner. A longstanding interest
in history led to her taking the Diploma in the
History of Medicine at the Society of Apothecaries
of London in 2009 and, more recently, an M.A. in
the History of War at King’s College, London.

Rachel Bairsto is Head of Museum Services at the
British Dental Association Museum.

Both authors are members of the Unit for the Study
of the History of Dentistry.

Addresses for correspondence:

useripap@aol.com
rachel.bairsto@bda.org



65

Dental Historian 2021 66 (2) 66

Book Review
The NHS, Britains National Health Service 1949-2020

This short history of the NHS from its inception
to the current day was written by Susan Cohen and
published by Shire Publications, Bloomsbury
Publishing Plc, Kemp House, Chawley Park,
Cumnor Hill, Oxford OX2 9PH, UK. ISBN: PB978
1 78442 482 4.

This book (63 pages) is concise and ambitiously
covers the period from Florence Nightingale
through to the establishment of the Nightingale
Hospitals set up during the COVID-19 crisis.  The
book is divided up into chapters, firstly covering
public health before the NHS and subsequently
describing services from 1950-1970, 1970-2000
and finally the NHS in the 21st century. There are
numerous illustrations.

In 1948, despite the terrible legacy of the state
of the nations’ teeth, dentistry is briefly mentioned
but just in relation to the cost of dental treatment to
the NHS and the money earned by dentists for
carrying out the treatment.

In the period 1950-1970, the only mention of
dentistry is that describing the report of The NHS
Amendment Act of 1951 which introduced charges
for dentures and an image of a 1961 NHS notice to
patients, outlining charges for dental work.

From 1951 to the present day there are no further
mentions of dentistry.

This book does not claim to be a history of NHS
dentistry, but it is disappointing that the only real
mention of dentistry is focussed on dental charges

and dentists’ earnings at the inception of the NHS.
Clearly this is not a book which documents the
amazing developments in our profession and the
huge contribution that dentistry has made to general
health and wellbeing since the inception of the NHS.

Whilst it is acknowledged that such a short book
cannot to justice to the amazing work of the NHS
for all aspects of healthcare, it is disappointing that
dentistry is not given more recognition.

M Wilson




