FAMOUS FIGURES
ORIGINAL RESEARCH
Observational study of BRCA gene testing and mastectomy rates after
Angelina Jolie’s New York Times editorial

Do celebrity
endorsements matter?
Sunita Desai,1 Anupam B Jena1-3
Objective To examine the effect on BRCA
testing and mastectomy rates of a widely
viewed 2013 New York Times editorial by
public figure Angelina Jolie that endorsed
BRCA testing and announced Jolie’s decision
to undergo preventive mastectomy.
Design Observational study with difference-indifference analysis.
Setting Commercially insured US population.
Participants Women aged 18-64 years with
claims in the Truven MarketScan commercial
claims database (n=9 532 836).
Main outcome measures Changes in BRCA
testing rates in the 15 business days before
versus after 14 May 2013 (editorial date)
compared with the change in the same period
in 2012; mastectomy rates in the months
before and after publication, both overall
and within 60 days of BRCA testing among
women who were tested; national estimates
of incremental tests and expenditures
associated with Jolie’s article in the 15 days
after publication.
Results Daily BRCA test rates increased
immediately after the 2013 editorial, from
0.71 tests/100 000 women in the 15 business
days before to 1.13 tests/100 000 women

in the 15 business days after publication. In
comparison, daily test rates were similar in the
same period in 2012 (0.58/100 000 women
in the 15 business days before 14 May versus
0.55/100 000 women in the 15 business days
after), implying a difference-in-difference
absolute daily increase of 0.45 tests/100 000
women or a 64% relative increase (P<0.001).
The editorial was associated with an
estimated increase of 4500 BRCA tests
and $13.5m (£10.8m; €12.8) expenditure
nationally among commercially insured adult
women in those 15 days. Increased BRCA
testing rates were sustained throughout
2013. Overall mastectomy rates remained
unchanged in the months after publication,
but 60 day mastectomy rates among women
who had a BRCA test fell from 10% in the
months before publication to 7% in the
months after publication, suggesting that
women who underwent tests as a result of to
the editorial had a lower pre-test probability of
having the BRCA mutation than women tested
before the editorial.
Conclusions Celebrity endorsements can have
a large and immediate effect on use of health
services. Such announcements can be a low
cost means of reaching a broad audience
quickly, but they may not effectively target the
subpopulations that are most at risk for the
relevant underlying condition.

WHAT IS ALREADY KNOWN ON THIS TOPIC
•   Celebrity endorsements of health related matters such as preventive
screening, fad diets, and supplements are ubiquitous

•   Evidence on whether celebrity endorsements actually affect health related
behaviours remains limited

WHAT THIS STUDY ADDS
•   This study analysed the effect of an editorial on BRCA gene testing by Angelina
Jolie on rates of BRCA testing and mastectomy in a large US population

•   A 64% increase in BRCA testing rates occurred in the 15 business days after

the editorial was published, but with no increase in mastectomy rates in the
following months
•   Celebrity announcements can influence use of healthcare services, but
they may not effectively target the subpopulation at greatest risk for the
underlying condition
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Methods
Data
Our study included women aged 18-64 years
in the United States who were continuously
enrolled in commercial insurance during
2012-13. Data came from the Truven
MarketScan Analytics Commercial Claims
and Encounters Database, which comprises
de-identified health insurance claims
for inpatient care, outpatient care, and
prescription drugs for more than 50 million
people covered by self insured employers and
health plans.
Analysis
We identified BRCA gene testing according
to Current Procedural Terminology codes
81211-81217 in outpatient claims.5 We
estimated changes in BRCA testing after
the editorial by using an individual level
difference-in-difference model that compared
the change in probability of BRCA testing in
the 15 business days before versus the 15
business days after 14 May with the change
in the same period in 2012 (to account for
potential seasonal trends). We selected this
relatively narrow time window to attenuate
concern that factors other than Jolie’s
editorial would confound our estimates.
492

1.5
1.2

2012

2013

0.9
0.6
0.3
0
-15

-10

-5

0

5

10

15

Business days since 14 May

BRCA tests per 100 000 women

Fig 1 | Daily BRCA test rates in 15 business days before and after 14
May 2013 Jolie editorial versus control period in 2012. BRCA tests were
identified with Current Procedural Terminology codes 81211-81217. Figure
shows three day moving average of testing rate. Rates in 2012 are shown
as control to account for seasonal trends
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Fig 2 | Monthly BRCA test rates before and after May 2013 Jolie editorial,
adjusted for days in month. Rates for 2012 are not shown because coding
changes implemented in early 2012 limit ability to accurately identify rates
of testing in first three months of 2012

Mastectomies per 100 000 women

Celebrity
endorsements
of healthcare
products and
behaviours are
ubiquitous

Introduction
Celebrity
endorsements of
healthcare products
and behaviours
are ubiquitous.
We studied the
effect of a major
announcement by
actress Angelina
Jolie, who in a
2013 New York
Times editorial
urged women to
consider BRCA1/2
genetic testing
and announced
that she had
undergone
preventive
mastectomy.1
The editorial is one of the most viewed
health related articles in the social media
age.2 3 To date, analyses of the editorial’s
effects have been limited to showing greater
testing or referrals in small and specific
subpopulations.4 5 Using data from a large
commercially insured US population,
we analysed rates of BRCA testing and
mastectomy before and after Jolie’s editorial.
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Fig 3 | Monthly mastectomy rates before and after May 2013 Jolie editorial
versus control period in 2012, adjusted for length of month. Rates for 2012
are shown to serve as control to account for seasonal trends

The study suggests that celebrity announcements
can reach a broad audience but may not effectively
target the population that would benefit most
17-31 December 2016 | the bmj
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Fig 4 | 60, 90, and 180 day monthly
mastectomy rates among women
who had BRCA test before and after
May 2013 Jolie editorial. For each
data point, denominator is number
of women who had BRCA gene
test during month and numerator
is number of women who had
mastectomy in 60 (or 90 or 180)
days after BRCA gene test. Rates for
2012 are not shown because coding
changes implemented in early 2012
limit ability to accurately identify
rates of BRCA gene testing in first
three months of 2012
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We also graphically analysed changes
in mastectomy rates after Jolie’s editorial
to assess whether any additional BRCA
gene testing led to subsequent preventive
mastectomies.7 If women responded
to Jolie’s editorial with more intensive
treatment choices, we would expect rates of
mastectomies to increase in the months after
publication of the editorial. (For details of the
methods see the full paper on thebmj.com).

Results
Study population
Our sample included 9 532 836 women, of
whom 2 546 635 (27%) were aged 46-55
and 2 018 218 (21%) were aged 56-64 in
2012 (table, see thebmj.com). Additionally,
3 118 836 (33%) women resided in the
South, and 5 555 048 (58%) were in PPO
plans. During the study period, 32 945
(0.35%) women had a BRCA test. Women
who had BRCA tests were somewhat older
(BRCA tested, 36% of women aged 46-55 and
22% aged 56-64; non-tested, 27% of women
aged 46-55 and 21% aged 56-64), more
heavily represented in the West (24% v 22%),
and more likely to be covered by a PPO health
plan (67% v 58%). Of 32 945 women who
had a BRCA test during 2012-13, almost half
(15 233) had the test in the 231 remaining
days of the year after the Jolie editorial was
published (14 May 2013), which represented
less than a third of the two year study period.
Rates of BRCA testing
Daily BRCA test rates increased immediately
and sharply after publication of the
editorial. Rates rose from 0.71 tests per
100 000 women in the 15 business days
before to 1.13 tests in the 15 business days
after 14 May 2013. In comparison, daily
BRCA test rates were relatively similar in
the same period in 2012 (0.58 per 100 000
women in the 15 business days before
14 May versus 0.55 tests per 100 000 in
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the 15 business days after) (fig 1). This
corresponds to an adjusted difference-indifference absolute daily increase of 0.45
tests per 100 000 women or a 64% relative
increase (P<0.001).
Increases in BRCA testing persisted to
the end of our study period (fig 2). Average
monthly test rates increased from 15.6 tests
per 100 000 women in months January to
April 2013 to 21.3 tests per 100 000 women
during May to December 2013, a relative
monthly increase of 37%. Nationally, our
results imply 4500 additional BRCA tests
and more than $13.5m (£10.8m; €12.8) in
incremental expenditures on BRCA tests
in the 15 business days after the editorial
among commercially insured women aged
18-64 (appendix 3).
We saw no increase in mastectomy rates
in the overall population, with an average
of seven mastectomies a month per 100 000
women during January to April as well
as during May to December 2013 (fig 3).
Moreover, among women who had BRCA
tests, 60 day monthly mastectomy rates
decreased from on average 10% during
January to April 2013 to 7% during May to
December 2013 (fig 4), further suggesting that
incremental BRCA tests obtained as a result
of the Jolie editorial did not yield additional
BRCA positive mutations that might warrant
preventive mastectomy. Ninety and 180
day monthly mastectomy rates (post-BRCA
testing) suggested a similar pattern.

Discussion
We observed a large and immediate increase
in BRCA testing among commercially
insured women aged 18-64 years in the
United States after Angelina Jolie’s editorial.
Our findings illustrate that well delivered
announcements by high profile figures
may be a low cost and effective means to
influencing healthcare decision making,
particularly in this social media age.

However, both stable overall mastectomy
rates and decreased mastectomy rates
among women who had a BRCA test after
the editorial suggest that additional BRCA
testing induced by the editorial probably
did not identify new BRCA mutations
requiring preventive mastectomy. This may
suggest that incremental tests performed
had a lower pre-test probability of being
positive than tests done before the editorial
or that additional women identified as
having a BRCA mutation after the editorial
were less likely to undergo preventive
mastectomy. This also suggests that
celebrity announcements can reach a broad
audience but may not effectively target the
population that would benefit most from
the test, in this case women with a family
history of breast, ovarian, fallopian tube,
or peritoneal cancer, as advised by the US
Preventive Services Task Force.8

Limitations of study
Because we did not observe test results,
we did not measure benefits associated
with knowing one’s BRCA status such as
peace of mind or increased vigilance after
learning one’s risk factors. Moreover, as our
data did not allow us to identify preventive
mastectomies, preventive mastectomies
among women who tested positive for
the BRCA mutation may have increased
after Jolie’s editorial even though overall
mastectomy rates remained steady. Moreover,
rates of mastectomy among women who
tested positive for the BRCA mutation could
have increased after the time captured by our
study period.9 10 Finally, although our study
population was more general than that of
previous studies, certain populations such as
Medicare enrolees were not represented.
Conclusions
We found an immediate increase in BRCA
testing rates after Angelina Jolie’s breast
cancer editorial in the New York Times but
no change in overall mastectomy rates and
a decrease in mastectomy rates among
women who had the BRCA test. Celebrity
announcements in the social media age can
raise awareness and use of preventive care
by a large and broad audience, although
their ability to target subpopulations of
interest may be limited.
Cite this as: BMJ 2016;355:i6357
Find this at: http://dx.doi.org/10.1136/bmj.i6357

Full author details are on thebmj.com.
Correspondence to: A B Jena
jena@hcp.med.harvard.edu

the bmj | 17-31 December 2016											

493

CHRISTMAS 2016

ORIGINAL RESEARCH Retrospective observational study of Santa Claus

Dispelling the nice or naughty myth
John J Park,1 Ben G T Coumbe,2 Esther H G Park,3 George Tse,4 S V Subramanian,5 Jarvis T Chen5
Objective To determine which factors influence
whether Santa Claus will visit children in
hospital on Christmas Day.
Design Retrospective observational study.
Setting Paediatric wards in England, Northern
Ireland, Scotland, and Wales.
Participants 186 members of staff who worked
on the paediatric wards (n=186) during
Christmas 2015.
Main outcome measures Presence or absence
of Santa Claus on the paediatric ward during
Christmas 2015. This was correlated with rates
of absenteeism from primary school, conviction
rates in young people (aged 10-17 years),
distance from hospital to North Pole (closest city
or town in kilometres, as the reindeer flies), and
contextual socioeconomic deprivation (index of
multiple deprivation).
Results Santa Claus visited most of the
paediatric wards in all four countries: 89%
in England, 100% in Northern Ireland, 93%
in Scotland, and 92% in Wales. The odds of
him not visiting, however, were significantly
higher for paediatric wards in areas of higher
socioeconomic deprivation in England (odds
ratio 1.31 (95% confidence interval 1.04 to
1.71) in England, 1.23 (1.00 to 1.54) in the UK).
In contrast, there was no correlation with school
absenteeism, conviction rates, or distance to
the North Pole.
Conclusion The results of this study dispel the
belief that Santa Claus rewards children based
on how nice or naughty they have been in the
previous year. Santa Claus is less likely to visit
children in hospitals in the most deprived areas.
Potential solutions include a review of Santa’s
contract or employment of local Santas in poorly
represented regions.
Full author details are on thebmj.com.
Correspondence to: john.park@mail.harvard.edu

Introduction
Santa Claus (also known as Saint Nicholas, St
Nick, Father Christmas, Kris Kringle, Santy,
or simply Santa) is a popular Christmas figure
celebrated for travelling around the world to
give children presents on 25 December.
It has long been thought that Santa Claus
visits children depending on whether they
have been naughty or nice in the past year
(fig 1). This belief finds textual support in
the popular holiday song “Santa Claus is
coming to Town,” written by Fred Coots
and Haven Gillespie and published in
1934.1 The Christmas classic goes on: “he
sees when you’re sleeping, he knows when
you’re awake, he knows if you’ve been bad
or good, so be good for goodness sake!” Yet
no empirical evidence exists to support the
assertion that Santa Claus rewards children
based on good behaviour or to establish
whether this is the only factor determining
the likelihood of a visit from him.2 We chose to
study paediatric hospital wards because sick
children are the most deserving of a visit from
Santa Claus at Christmas. We evaluated the
relative importance of children’s behaviour,
distance to the North Pole, and contextual
socioeconomic deprivation on the likelihood
of a visit from Santa Claus.
Methods
Outcomes
Because auditing departments close over
Christmas, hospitals hold no records on visits
by Santa Claus. Therefore we telephoned
every UK hospital with a paediatric ward
(obtained from the Royal College of
Paediatrics and Child Health) and
asked the ward staff to identify
someone who worked on Christmas
Day 2015 and could attest to a visit

WHAT IS ALREADY KNOWN ON THIS TOPIC
• It has long been believed that Santa Claus visits children
who have been well behaved

WHAT THIS STUDY ADDS

• This study dispels the myth that Santa Claus visits children
based on behaviour in the previous year

• Socioeconomic deprivation seems to play a greater role in

determining a visit by Santa Claus, with children in hospitals in the
most deprived areas less likely to receive a visit
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Fig 1 | Many children believe that Santa Claus
rewards good behaviour. Written by Fred, aged 7

by Santa Claus. We also collected additional
information about other superheroes who
visited the ward on this festive occasion. Data
collection occurred in July and August 2016.

Determinants
We used the website FreeMapTools (www.
freemaptools.com) to record the distance (km)
between the hospital (closest city or town to
the hospital) and North Pole, as the reindeer
flies. We considered two sources of data as
potential indicators of naughtiness. Firstly,
rates of absenteeism from primary school as
a proxy for child behaviour were obtained
from national government databases in
2015, available online for each respective
country (England,3 Scotland,4 Northern
Ireland,5 and Wales6) and regions within
England. School absenteeism was defined
by the total number of authorised and
unauthorised absences, counted
in sessions where each session
is equivalent to half a day.
Secondly, we obtained data from
the Ministry of Justice on the
conviction rate for crimes by young
people per 1000 of the 10‑17 year old
population.7 Contextual socioeconomic
deprivation was characterised by
the index of multiple deprivation,
17-31 December 2016 | the bmj
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which combines data on seven domains of
deprivation: income, employment, health
deprivation and disability, education skills
and training, barriers to housing and services,
crime, and living environment, as calculated
by each of the four countries.8‑11 (Methods
discussed further in the full paper on thebmj.
com).

Results
Santa Claus visited 168 (90%) of the 186
paediatric hospital wards in the UK. Of the
original 191 paediatric wards obtained from
the Royal College of Paediatrics and Child
Health, we excluded five. Of those five (all in
England), staff of one ward declined to answer
and four wards had closed or been transferred
to another hospital.
All eight of the paediatric wards in
Northern Ireland were visited by Santa Claus,
representing the most successful coverage
of visits by Santa. Scotland achieved second
place, with 93% coverage (14/15 wards),
and Wales came third with 92% coverage
(11/12 wards). Notably, the proportion of
wards visited in Northern Ireland, Scotland,
and Wales was higher than the 89% (135/151
wards) visited in England (table 2, see thebmj.
com). Within England, regional variation
was observed in the proportion of paediatric
wards visited (from a minimum of 50% in
the north east to 100% in south London,
Thames Valley, and Wessex, fig 2). The low

proportions of paediatric wards visited in the
north east (50%) and in north west London
(71%) point to the need for urgent corrective
action by Santa Claus.

Naughty or nice?
Based on the results of logistic regression
models summarised in table 3 (see thebmj.
com), regional rates of school absenteeism
were not statistically significantly associated
with the odds of no visit by Santa Claus in
either the full UK analysis or the England
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89%
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82%

92%

100%

71%

92%
100%

Fig 2 | Regional variations in visits by Santa
Claus in England, 2015

subanalysis, although the point estimate in
the England subanalysis was substantially
higher than in the UK analysis. Furthermore,
we found no association between conviction
rates in young people and visits from Santa
Claus in the subanalysis of English regions
and Wales.

Distance between hospital and North Pole
In neither the UK analysis nor England
subanalysis did distance (km) of hospital
to the North Pole have a statistically
significant effect on whether Santa Claus
would or would not visit a paediatric ward
(table 3, see thebmj.com).
Contextual socioeconomic deprivation
In the UK analysis, the index of multiple
deprivation was marginally associated with
the odds of not being visited by Santa Claus:
a 1 unit change in the index of multiple
deprivation decile from least deprived to
most deprived was associated with a 1.23
times increase in the odds of not being visited
by Santa Claus (95% confidence interval
1.00 to 1.54, P=0.06). In the England
subanalysis, the odds ratio for a 1 unit
change in the index of multiple deprivation
decile was 1.31 (1.04 to 1.71, P=0.03).
Local superheroes
Santa Claus was not the only non-clinical
visitor to the paediatric wards on Christmas
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Fig 4 | Local superheroes who also spread festive cheer on paediatric wards, 2015

Day. Twenty three different fictional and
non-fictional characters also brought festive
cheer. Of those, the most popular were
elves, followed by footballers, pantomime
characters, and clowns. Elsa (from the
animated movie, Frozen) was joint fifth with
firemen (fig 4).

Discussion
Our findings do not support the widely
accepted belief that Santa Claus only visits
children who are nice.13 Dispelling the
“naughty or nice” myth has important
implications, including a possible increase
in outbursts of bad behaviour by children
over Christmas if they find out. This raises
the important ethical question: should
children be told about this?
Our most important finding is that Santa
Claus is less likely to visit hospitals in
deprived areas. Of note was the significant
association of visits with index of multiple
deprivation decile in England (P=0.03).
A surprising finding was that Santa Claus
does not discriminate against children
based on country or region (for example,
we hypothesised that he would prefer to
visit Wales and Scotland owing to these
countries seemingly more habitable climates
for reindeers). Indeed this study shows that
distance from the North Pole was not a factor
that influenced whether Santa Claus visited a
hospital and confirms the widely held belief
that he is not limited by distance or time and
is capable of delivering gifts across the globe
within a 24 hour period.15
It is the authors’ anecdotal experience that
children rarely voluntarily admit to being
naughty. Our study therefore included two
potential indicators of child naughtiness:
regional primary school absenteeism and
conviction rates in young people. Neither
496

is ideal as they are measured at a relatively
coarse level of geographical aggregation,
and in the case of conviction rates are subject
to uneven reporting across the regions. The
fact that we found no significant associations
with either indicator suggests that the
“nice or naughty” myth can be dispelled,
but future research should attempt to
obtain better individual level estimates
of naughtiness in children to confirm this
finding. We must also acknowledge the
limitations of these ecological variables:
we would hope that Santa Claus makes his
decisions to visit sick children in hospital
independent of the naughtiness of other
children in the region. There are also
other potential predictors of his visits that
could not be included in our analysis. For
example, despite the authors’ best efforts,
information on the size and characteristics
of paediatric wards was not available for
further analysis of the data. A response to
the authors’ freedom of information request
to NHS England was that this information
was not available. We also caution that
although our study shows that Santa Claus
is less likely to visit paediatric wards in
more deprived areas, we cannot conclude
from our correlational study why this
association exists. Finally, other variables
such as the quality of whisky left for him in
hospitals, availability of Christmas dinners,16
availability of chimneys, and free NHS
parking spaces for reindeers may need to
be explored. Whether Santa Claus actively
discriminates or whether deeper structural
factors are at play needs to be examined
through further studies.
Why do children in the most deprived
areas have it worse? One possible theory is
that Santa Claus is forced to sustain existing
inequality, as he is contractually not

allowed to change anyone’s socioeconomic
status.17 Giving children presents beyond
their economic means might result in Santa
Claus gaining political power and thereby
causing widespread discontent. This would
run directly contrary to the primary mission
statement of the North Pole: the deliverance
of cheer.
Finally, the authors (and the hospital
staff who participated in the survey)
salute the local heroes and visitors who
devote their time to visiting sick children
in hospital over Christmas. Even if Santa
Claus does not reach all areas equally, this is
counterbalanced by the work of these local
heroes, who do a wonderful job spreading
good cheer to sick children, naughty or nice.
Surprisingly, the most popular visitors apart
from Santa Claus were elves and not Elsa!

Conclusion
It has long been thought that Santa Claus
gives presents to nice but not naughty
children. This is the first study, to our
knowledge, to dispel the myth that Santa
visits children based on behaviour and
suggests socioeconomic deprivation plays a
greater role in determining a visit. It raises
important ethical dilemmas, such as whether
children should be told and what should be
done about Santa.
Santa Claus has an incredibly tough
job to ensure that all the nice children
receive presents. Undoubtedly deeper
socioeconomic factors are at play, even
impacting Santa Claus’s abilities to reach out
to every child. Whether his contract needs
to be reviewed or local Santas employed in
“hard to reach” areas, all we want is for every
child to be happy this Christmas.
Cite this as: BMJ 2016;355:i6355
Find this at: http://dx.doi.org/10.1136/bmj.i6355
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Shakespeare, the psychologist

Glenda Jackson as King Lear and
Rhys Ifans as the fool at London’s
Old Vic earlier this year
the bmj | 17-31 December 2016

Modern
drama’s
fascination
with
medicine has
illustrious
roots, find
S Dholakia
and
colleagues

The Bard’s
plays
investigate
human
emotions
at key life
moments

Anatomical interest
This interest makes sense given
that Shakespeare would have had
opportunities to witness anatomical
dissections. From 1596 he lived a short
distance from Barber-Surgeons’ Hall
in the City of London, where public
dissections (known as anatomies)
were staged four times a year. The
influence of this can be seen in his
work. Dr Pinch in Comedy of Errors
is so thin that he is called “a living
anatomy.” When Lear is mistreated
by his daughters, Goneril and Regan,
he appeals in anguish to disembodied
doctors: “Let them anatomize Regan,
see what breeds about her heart: Is
there any cause in nature, that makes
these hard hearts?”
At the time, the word “anatomy”
quickly went from being a technical
term to become associated with any
kind of close investigation. John Lyly’s
Euphues: the Anatomy of Wit was
the bestseller of the 1580s; the 17th
century opens with Hamlet’s anatomy
of himself and humanity (“What a
piece of work is a man, how noble in
reason, how infinite in faculties”);
and in 1621 we get Burton’s
Anatomy of Melancholy.
The literature academic
Richard Sugg has counted
over 150 uses of anatomy in the
titles of sermons, poems, works
of philosophy, and political
writings from 1550 to 1650.2
In 1636, Inigo Jones
designed a new
anatomy
theatre for the
Company of
Barbers and

ALASTAIR MUIR

W

hich famous book
covers uroscopy,
amputation,
hysteria,
dementia,
syphilis, midwifery, gout, poisons,
homeopathy, fistulas, nursing,
epidemics, death, toothache,
sphygmology, constipation,
dyscrasia, and astrology? A book
that also includes written portraits of
physicians, surgeons, and quacks and
is itself therapeutic?
The answer is not a medical
textbook but the Complete Works of
William Shakespeare.
This year marks the 400th
anniversary of Shakespeare’s
death, an opportune moment to
remember the contributions he and
other Renaissance writers made to
literature, and the influence that the
era’s growing interest in medicine and
surgery had on their writing.
Shakespeare’s interest in what we
now call psychology is obvious. His
plays investigate human emotions at
key moments in life. The heroes and
heroines in the comedies negotiate
marriage; Henry IV has a problematic
teenage son; Hamlet copes with
bereavement; King Lear deals with
empty nest syndrome when the
youngest of his three daughters,
Cordelia, leaves home, and early
retirement as he abdicates, shaking
“all cares and business from
our age,/Conferring them
on younger strengths.”
But his plays are also
interested in the technical
aspects of medicine and surgery.
The Merchant of Venice is obsessed
with blood letting: from the prince of
Morocco’s suggestion that the suitors
“make incision” for Portia’s love
“to prove whose blood is reddest”
through Shylock’s inexplicable bond
of a pound of flesh and his passionate
defence of the rights of Jews (“if
you prick us do we not bleed?”) to
Renaissance slang for usurers as blood
suckers.1

Surgeons. Jones was both an architect
and a theatre practitioner: he had
visited the anatomy theatre in Padua,
thought to be the first of its kind, as
early as 1594, had designed the indoor
Cockpit theatre in 1616, and had
collaborated on spectacular masques
with the playwright Ben Jonson for
King James’s court, highlighting the
close relation between the two art
forms of theatre and medicine.

Figures of fun
Despite this close relation, many
Renaissance plays present medical
practitioners reductively as figures of
fun. We encounter doctors willing to
make house calls to ladies’ chambers
for non-medical reasons; surgeons are
satirised for their “hard words,” and
doctors for the frequency with which
they prescribe laxatives. Shakespeare,
too, offered stereotypes. In Twelfth
Night when Sir Toby calls for a surgeon
to treat his head wounds, he is told “O,
he’s drunk, Sir Toby, an hour ago; his
eyes were set at eight i’ th’ morning.”
Although there is a large gap
between Renaissance medicine and
today’s, for obvious scientific reasons,
both periods share a fundamental
interest in understanding the
human body and mind, making
many Renaissance observations
still remarkably pertinent. In 1591
Shakespeare’s contemporary Robert
Greene compared a successful
pickpocket to a surgeon, listing “three
properties that a good surgeon should
have— an eagle’s eye, a lady’s hand [ie,
delicate] and a lion’s heart.” The image
enhances pickpockets rather than
demeans surgeons, using the noun to
mean someone who is manually (not
necessarily surgically) dexterous. As
summaries of modern practitioners
go, being observant, delicate, and
courageous is one that does not require
updating.
S Dholakia, surgical registrar
P J Friend, professor of surgery, Nuffield
Department of Surgical Science, Churchill
Hospital, Oxford
L Maguire, professor of English, University
of Oxford laurie.maguire@magd.ox.ac.uk.
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Dear John Hunter
Clinicians at the Royal Marsden thank the 18th-century surgeon
for his pioneering, and well-documented, work on osteosarcoma

T

hank you very much
for the thorough history
of your patient, who
presented with a mass in
the thigh. We have had
the chance to review the case notes and
specimens at the sarcoma unit at the
Royal Marsden Hospital. We apologise
for the breach of requirements on
waiting times for cancer treatment, but
your patient’s presentation in 1786
predated our founding in 1851.
For our records we quote the
following extract from your notes:
“A man came into St George’s
Hospital, November 1786, with a hard
swelling of the lower part of the thigh.
It appeared to be a thickening of the
bone. It was increasing very rapidly,
and at this time so large as to interfere
with the motion of the joint, so as to
render the leg useless. The tumour was
hard as bone.
“The man had been in perfect health
in this part, till about 5 months before,
and then began to feel shooting pains
in that part of the thigh. The part began
evidently to enlarge, although at first
very slowly; but in the third month
it increased more rapidly, and was
attended with more pain as it enlarged,
so that in the fifth month it was
increased very considerably; and the
pain was now exhausting him much,
increasing nearly in proportion to the
size; and it was thought advisable to
remove the whole, which was done.
“On examining the diseased part,
it was found to consist of a substance
surrounding the lower part of the
thigh bone, of the tumour kind,
which seemed to originate from the
bone itself, into which were shooting
ossifications; and as the tumour
formed externally, the ossific matter
formed in it.”
The tumour site and clinical history
are typical for osteosarcoma. This
January we performed plain film
radiography of the resection specimen,
and these support the diagnosis (fig
1). Unfortunately the age of your
patient is unknown; however, primary
498

We believe that
this is the first
preserved and
documented
clinical case
of metastatic
osteosarcoma

osteosarcomas—which account for
20% of primary bone tumours—
typically occur in patients younger
than 30. Secondary osteosarcomas
are usually found in elderly
patients, sometimes after malignant
degeneration due to Paget’s disease
or after radiotherapy. Some 230 years
later we now confirm the diagnosis
with a biopsy. We understand you
were reluctant to perform amputation,
but the condition of your patient left
you with little choice. You may be
interested to know that today, although
amputation is sometimes necessary,
surgical advances supported by
advanced imaging allow us to offer
limb salvage to many patients. Your
patient would be offered resection of
the lower two thirds of the femur and
endoprosthetic replacement.
Despite your patient’s excellent
initial recovery after amputation, we

JOHN HUNTER (1728-93)
John Hunter was one of the most distinguished surgeons
of his day. He worked at St George’s Hospital in his later
career and was appointed as surgeon to King George III. He
is said to have died after a row over medical students. The
specimens and notes reviewed in this article are kept within
the Hunterian museum at The Royal College of Surgeons.
17-31 December 2016 | the bmj
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Fig 1 | Radiograph of the resected distal femur
shows a large ill defined calcific mass with
cortical and medullary involvement. The location
and radiographic appearance are characteristic
of osteosarcoma

were sorry to hear that his clinical
condition soon deteriorated. Again,
your notes cannot be improved upon.
“He went on well after the
amputation for four weeks, when he
began to complain of a difficulty in
breathing, but not attended with the
least pain. This increased for a fortnight
very much, and then he had rigor every
other day, which was supposed to be
an attack of ague. From this time he
began to lose flesh and sink gradually,
his breathing being more difficult,
and in three weeks after the difficulty
of breathing came on, and seven days
after the rigors he died: living only
seven weeks after the operation.”
Unfortunately the course of events
you describe was common for patients
with osteosarcoma in the era before
multi-agent chemotherapy (where we
use several drugs in combination to
inhibit tumour growth). Such treatment
has greatly improved the prognosis
for patients with localised disease.
Previously, the five year survival rate
for patients with high grade localised
osteosarcoma was less than 20%, but
with the introduction of multiagent
chemotherapy in combination with
surgical resection, the cure rate for
patients with localised disease is now
approximately 70%,1 and is one of the

Fig 2 | Three dimensional computed tomography (CT) reconstructions of the thoracic cage (A) and bronchial
tree (B) show calcified pleural (A, arrow) and pulmonary (B, arrow) metastases. These are also shown on
plain film of the preserved bronchial tree (C, arrow). Sagittal CT reconstruction of the spine (D) demonstrates
that the prevertebral D10 lesion (arrow) is arising from the vertebral body which is replaced by calcific
tumour (*). Axial CT images show pleural (E, arrow) and vertebral metastases (F, arrow)
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great success stories of oncology. The
most commonly used chemotherapy
drugs are doxorubicin and cisplatin,
with or without methotrexate, which
also has an immunosuppressant
effect. Typically, patients receive a few
weeks of preoperative chemotherapy,
followed by surgery and a few months
of postoperative chemotherapy. The
histological response to preoperative
chemotherapy is an established
prognostic factor.2
Your autopsy notes describe
metastases to the lungs and pleura.
“The cartilages of the trachea were
opaque, and in some places ossified:
bony tumours were found in the
cellular membrane of the lungs, upon
the pericardium, and some very large
ones on the pleura, adhering to the
ribs, and apon the anterior surface
of the vertebrae of the back. A plate
of bone is fixed on the front of the
eleventh dorsal vertebra. All the bone
has the same apparent structure as
that of the external parts of the tumour
on the femur.”
We performed computed tomography
scans of the preserved specimens,
and these confirm your findings (fig
2). However, the plate of bone on the
11th dorsal vertebra in fact originated
from the vertebral body itself, which

was replaced by tumour, therefore
representing a metastasis to bone.
We believe that this is the first
preserved and documented clinical
case of metastatic osteosarcoma
and we are privileged in being able
to review your work. We must thank
you whole heartedly for your careful
documentation and preservation
not only of these specimens but of
thousands more, which now reside for
public view in the Hunterian Museum
within the Royal College of Surgeons.
You used these specimens for your
renowned anatomy lectures in the mid
1700s, and they remain in use today.
Advances in medical knowledge have
since proved some of your original
theories to be correct. As an army
surgeon in your early career, you were
against the practice of dilating gunshot
wounds, recognising that it increased
the chances of infection. Your medical
specimens also provided novel insight
into fetal development, venereal
diseases, teeth, and bone growth.
Your election as a fellow of the Royal
Society in 1767 was a reflection of your
pioneering work, which established
surgery as a scientific specialty.
Yours sincerely
Royal Marsden Sarcoma Unit team
Cite this as: BMJ 2016;355:i6515
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