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Man U induced addisonian crisis
Akbar Choudhry and colleagues describe a diagnostic challenge

“I know this sounds ridiculous doctor, but . . .”
Once the diagnosis had been established,
we could review and explain the patient’s
diverse symptoms. The most stunning was
the symptom complex described by the
patient while watching Manchester United
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Towards the end of 2010 a 58 year old
woman reported a significant deterioration
in her exercise tolerance. Previously she had
enjoyed excellent health and participated in
high intensity training for extended periods.
Within three months even leisurely walks
on flat terrain resulted in severe fatigue
and intermittent chest discomfort. She was
referred for cardiological assessment, which
included dobutamine stress echocardiography and coronary angiography. Reversible
ischaemia in the territory of the left anterior
descending artery was managed medically
but with poor symptomatic response.
A multitude of new symptoms, including
poor concentration, poor quality of sleep,
visual blurring, and progressing fatigue,
together with a persistent hyponatraemia
(serum sodium level 120-125 mmol/L, normal range 135-145 mmol/L) led to endocrinology referral.
A diagnosis of autoimmune mediated
Addison’s disease was established on the
basis of an absent serum cortisol response
to synacthen stimulation, increased plasma
adrenocorticotrophic hormone level (509
ng/L, normal range 0-46 ng/L), undetectable
plasma aldosterone with increased plasma
renin activity (18.8 nmol/h, normal range
0.3-2.2 nmol/h), and positive antibodies to
the adrenal cortex. Addison’s disease is a difficult condition to diagnose; 60% of affected
people are seen by two or more clinicians
before the diagnosis is even considered. 1
The main presenting symptoms include
non-specific fatigue, weakness, lethargy,
and low mood,2 symptoms that are intermittently described by the “healthy” general
population and reported in many chronic
conditions.

Hydrocortisone would have helped that crash. Manchester United go down 6-1 to their local rivals
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Symptoms worsened as the second
half progressed during the big
matches but were barely noticeable
when the opposition was from the
lower reaches of the league
play. All clinicians are familiar with the
refrain “I know this sounds ridiculous doctor, but . . .” and the following story emerged.
Before replacement treatment was initiated, the patient would experience episodes
of anxiety, palpitations, panic, light headedness, and a sense of impending doom
towards the end of high profile football
matches at Old Trafford, Manchester United’s
home ground.
This was particularly noticeable during
the clashes against Manchester City and
Chelsea in the early months of 2011, where
the outcome of the match was in question
until the last minute. On these occasions
she considered leaving the stadium because
she felt so unwell. Symptoms worsened as
the second half progressed during the big
matches but were barely noticeable when
the opposition was from the lower reaches
of the league. Fortunately, her usual seat
was situated in the lower tier of the north
stand (recently renamed the Sir Alex
Fe rguson stand) and thus the exertional
component of her symptoms was rarely
noticed at matches.

We have not been able to find any studies
measuring the serum cortisol response during
premier league football matches, but we postulate an increase mediated by stimulation of
the hypothalamic-pituitary axis. There may
even be a dose-response relation depending
on the intensity of the action or significance
of the encounter.3 We believe that our patient
was having difficulty mounting an appropriate physiological cortisol response during
the big games and therefore we present this
as the first description of Manchester United
induced addisonian crisis.

Testing time
The initiation of replacement treatment coincided with the start of the 2011-12 football
season, and our patient managed to attend
all games at Old Trafford in August and September without any adverse effects. All games
were won by a large margin (with an aggregate
score of 14-3 in favour of the home team) so
glucocorticoid function was barely tested.
However, Manchester United’s form dipped
over the following weeks, and the 6-1 defeat
by local rivals Manchester City in October was

their heaviest on home ground for some 56
years. On holiday at the time, our patient was
spared this collapse. By this time we had fine
tuned her replacement therapy (on the basis
of a cortisol day curve): two of her daily doses
are taken at 3:30 pm and 8:30 pm; mid-way
through afternoon and evening matches,
respectively.
We are pleased to report that she has
remained symptom free during the recent
contests against Sunderland, when a slender
lead for the home team was defended during
a tense second half, and FC Basel, who were
able to turn a two goal deficit into a 3-2 lead,
only for the home team to equalise in the final
minute. To quote our patient, “Last season I
would’ve been in a terrible state.”
Akbar Choudhry foundation year 2 doctor, Trafford
General Hospital, Urmston, Manchester M41 5BG,
UK akbar.choudhry@doctors.org.uk
Clive Marchi general practitioner, Conway Road
Health Centre, Sale, Manchester, UK
William Stephens consultant physician,
Department of Medicine, Trafford General Hospital,
Manchester, UK
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Prize your eyes
We have run two art competitions for children to raise their awareness
of traumatic ocular injury. The first competition was in a school, the
second in a hospital outpatient department. The children engaged
with great enthusiasm with these projects and produced some
stunning work. We have found this to be a successful and fun way to
convey important injury prevention messages to children.
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Was James Joyce myopic or hyperopic?
James Joyce (1882-1941),
considered one of the pre-eminent
writers of the 20th century, achieved
international renown with Ulysses,
the ground breaking and highly
controversial work of fiction published
in 1922. Joyce’s delicate health and,
in particular, his failing eyesight were
a constant liability in his life and
continued to affect and complicate
the composition of his work.
Various biographers, partaking
of the general myth of the purblind
Joyce, put forward his supposed
myopia in early youth as a first sign of
his naturally weak eyes. For instance,
Richard Ellmann, in his seminal
biography James Joyce (1982), stated
that Joyce’s “nearsightedness was
soon to make him wear glasses.”1
Around 1888, A H Benson wrote out
Joyce’s first eyeglass prescription,
purportedly for myopia, “his only
physical blemish.”2 Since Ellmann
made his assertion, numerous literary
critics and biographers of Joyce have
reiterated the claim of Joyce’s myopia.
The supposed refractive status of the
young Joyce, furthermore, has been
repeatedly associated with his “acutely
myopic” fictional alter ego, Stephen
Dedalus, as well as with the theme of
social myopia in Joyce’s early fiction.3
Surprisingly, no one before
has either noted the thick convex

Fig 1 | Check the glasses
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lenses Joyce manifestly wears in
photographs or attempted to call
into question his alleged myopia
by means of this photographic
evidence. Due to “foolish” advice not
to wear glasses, given to the young
Joyce by his school medical officer
around 1894, Joyce’s spectacles
are remarkably absent from existing
photographs of him from before
1905.1 From 1905 onward, when his
eyes were examined in Trieste and
he began to wear “pince-nez glasses
on a string for reading,”4 Joyce’s thick
convex lenses can be discerned in
photographs either from a lateral view
or through the magnifying effect of
his glasses (fig 1). According to Irish
writer James Stephens, for example,
Joyce’s spectacles “made his blue
eyes look nearly as big as the eyes of a
cow—very magnifying they were.”1
Apart from the circumstantial
evidence of photographs and
descriptions, the 1932 prescription
for his glasses, written out by Alfred
Vogt, his ophthalmologist at that time,
and reproduced in Lyons’s James
Joyce and Medicine, establishes
the fact of Joyce’s hyperopia (fig 2).
Effectively ruling out the claim of his
(initial) myopia, both prescription
glasses are positive lenses with a
refractive power of +17 dioptres.
Around 1917, Joyce’s refractive status

LYONS JB. JAMES JOYCE AND MEDICINE. DOLMEN PRESS, 1973

Francisco Ascaso and colleagues dispute the claim that the Irish writer was nearsighted

Fig 2 | Proof positive: 1932 prescription for Joyce’s eyeglasses

had been only +6.5D.5 Since Joyce
had undergone a cataract extraction
in his left eye in 1924, the resulting
aphakia had to be corrected by 11
dioptres.1 By 1932, his right eye had
developed a total cataract, further
complicated with uveitic secondary
glaucoma.6 7 To compensate for
the heavy lens of the left eye, Vogt,
instead of risking an operation on
the complicated cataract, chose to
prescribe the same optical correction
in both eyes—hence the German
gleichgewichtig, which means
“balanced,” “with equal weight”—to
avoid the asymmetric weight of a
unilateral aphakic spectacle.

Hyperopia is a common
refractive disorder that has been
overshadowed by myopia in the
public perception, vision research,
and scientific literature.8 The present
case is a historic example.
Francisco J Ascaso associate professor,
Department of Ophthalmology, Lozano
Blesa University Clinic Hospital, San
Juan Bosco 15, ES-50009 Zaragoza,
Spain and Aragon Health Sciences
Institute, Zaragoza, Spain
jascaso@gmail.com
Jan L van Velze PhD candidate,
Department of Literary Studies,
University of Utrecht, Netherlands
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The writing’s on the wall for Sherlock
Thomas Ruder and colleagues discover that once again the sleuth’s hunches were right
“There has been murder done, and the murderer
was . . . more than six feet high”1

In Sir Arthur Conan Doyle’s A Study in Scarlet,
Sherlock Holmes and his companion Dr John
Watson find themselves at the scene of a homicide: a man’s body has been discovered in
an abandoned house, with the word RACHE
(German for revenge) written in blood on a
nearby wall. Holmes reads footprints in the
dust, scrutinises little heaps of tobacco ash
with his magnifying glass, and takes a close
look at the bloody inscription. Based on his
observations he states:

(to the centre of the first letter), the font size
(height of the first letter), and the volunteer’s
height and eye level. Measurements were
rounded up or down to the nearest centimetre.
At the end of the experiment, the study supervisor cleaned the inscriptions off the window.

No windows were permanently blemished
during this study.
We used statistical software (SPSS 17.0,
IBM, Chicago, USA) to assess the normality
of distribution of all variables and to calculate correlation coefficients and significance
levels. P values less than 0.05 were considered
significant.

Results
The volunteers’ mean height was 175.1 (SD
8.9) cm, mean eye level was 164.1 (SD 8.3)
cm, and mean writing level on the
wall was 163.3 (SD 7.5) cm—less than
1 cm below eye level (mean difference
0.7 (SD 7.0) cm). Font size ranged from
3 cm to 33 cm (mean 8.5 (SD 4.0) cm).
A strong correlation was found between
the volunteers’ height and both eye (r=0.99,
P<0.001) and writing level (r=0.58, P<0.001)
as well as between writing level and eye level
(r=0.61, P<0.001). A scatter plot depicts these
relations (figure). The interaction of the regression lines illustrates an additional finding, that
shorter than average volunteers showed a tendency to write above eye level and taller than
average volunteers to write below eye level.
Font size was unrelated to the other variables
and did not correlate with body height (r=0.00),
eye level (r=0.00), or writing level (r=0.24).

“[T]he murderer . . . was more than six feet
high.”1

Flattered by Watson’s amazement, Holmes
explains:

With this knowledge, Holmes was
ahead of his time: it was not until the
late 20th century that a group of forensic scientists rediscovered the correlation between
height and stride.2 3 However, they found
that the length of a stride depends not only on
someone’s height but also on walking speed.3
Holmes, of course, knew about the limitations
of his method and applied a second technique
to confirm his estimation: “When a man writes
on a wall, his instinct leads him to write about
the level of his own eyes. Now that writing was
just over six feet from the ground.
I t
was child’s play.”1
In true Holmesian fashion we set
out to determine whether there is a correlation
between writing level, eye level, and height.
Does instinct really lead people to write about
the level of their own eyes, and can a writer’s
height be calculated from an inscription on a
wall?

Measurements
Each of 100 volunteers (46 men, 54 women),
aged 19-66, was asked to write the word
RACHE on a large glass window using a nonpermanent marker (Whiteboard Marker 1741
Velleda, Bic, Clichy, France). The study supervisor used a standard retractable tape measure (Lux Basic, Lux-Tools, Wermelskirchen,
Germany) to record the height of the writing
1296
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“[T]he height of a man . . . can be told from the
length of his stride [and] I had this
fellow’s stride both on the clay
outside and on the dust within.”1

Discussion
This study confirms Sherlock Holmes’s theory
that people who write on walls instinctively
write about eye level. In our population, mean
eye and writing levels were almost equal. Additionally, we found that volunteers who were
shorter than the average tended to write above
eye level, whereas those who were taller than
average wrote below eye level. The difference
between short and tall volunteers was probably
caused by a lifelong adaptation—that is, shorter
people are used to looking upwards therefore
their visual comfort zone is above eye level,
whereas the opposite applies to tall people.
Finally, Holmes’s estimation that the suspect
in A Study in Scarlet must be “more than six feet
high” because “[his] writing was just over six
feet from the ground” was also confirmed in our
study: the only volunteer who wrote more than
six feet above the ground was indeed over six
feet tall.
BMJ | 24-31 DECEMBER 2011 | VOLUME 343
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195

Eye level
Writing level

investigation revealed that “about the level
of his own eyes” was used in the original
version. It remains unclear if the alternative
version is the result of a misprint or part of
the common linguistic and textual modifications in American editions of the Sherlock
Holmes stories.5 Finally, we cannot exclude
the possibility that an unusually short book
editor adapted the phrase based on his or her
personal experience.
A few limitations of this study deserve
comment. Firstly, in the original Sherlock
Holmes’s story the murderer wrote on a brick
wall, whereas in our experiment the volunteers used a glass wall (or window). The main
reason for this was that inscriptions made by
board markers can be easily washed off windows but not off brick walls. Secondly, the
study supervisor (height 187 cm) may have
introduced bias by his presence during the
experiment and caused the shorter volunteers
to subconsciously elevate their writing level
to that of the supervisor’s eye level (174 cm).
The authors hope to investigate this effect in
a future study.

“It was child’s play”
Our results reinforce the popular opinion
that the Sherlock Holmes stories are not only
elementary to the genre of crime fiction but

Linear (eye level)
Linear (writing level)

CAMERON COLLECTION

Nevertheless, Holmes’s method is of little
practical use for criminal profiling. Based
on our linear regression analysis, the height
of someone leaving an inscription at 164 cm
can range from 144 cm to 207 cm. Even if the
confidence interval is lowered from 95% to
50%, the range can be narrowed
down only to about 20 cm (166
cm to 187 cm), which still spans
most western European adults.
Despite these obvious limitations,
a French police detective reportedly applied this technique to arrest the supposed authors of various graffiti in Lyon in the
late 19th century.4
Interestingly, in some editions of A Study
in Scarlet, the phrase “about the level of his
own eyes”1 appears as “above the level of
his own eyes.”5 This alternative version is
clearly not supported by our data. To identify
the original version, two coauthors of this
study went to the British Library in London
where the first edition of A Study in Scarlet is
archived. One of the coauthors was allowed
to consult a facsimile of Beeton’s Christmas Annual, in which the novel was first
published in 1887,6 as well as a facsimile
of the first edition of the book of A Study in
Scarlet.7 Access to the original manuscripts
was unfortunately denied. Nevertheless, the

Level above ground (cm)
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also to the discipline of forensic medicine.
Nevertheless, we acknowledge that our work
will have little impact on forensic profiling
methods and that our investigations may be
concluded with Holmes’s own words: “It was
child’s play.”
Thomas D Ruder attending physician and researcher,
Institute of Forensic Medicine, University of Zurich,
Winterhurerstrasse 190152, CH8057 Zurich,
Switzerland and Institute of Forenzic Medicine,
University of Bern, Bern, Switzerland
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Beethoven’s deafness and
his three styles

bmj.com/video
ЖЖThe Isolo string quarter
demonstrate how Beethoven’s
composition changed over time.

Edoardo Saccenti and colleagues chart the relationship
Beethoven’s deafness
Beethoven (1770-1827) first mentioned his hearing loss in a letter to the physician Franz Wegeler
dated 29 June 1801:
“For the last three years my hearing has grown
steadily weaker . . . I can give you some idea of
this peculiar deafness when I must tell you that
in the theatre I have to get very close to the
orchestra to understand the performers, and
that from a distance I do not hear the high notes
of the instruments and the singers’ voices . . .
Sometimes too I hardly hear people who speak
softly. The sound I can hear it is true, but not the
words. And yet if anyone shouts I can’t bear it.”

Some details of Beethoven’s hearing loss
can be derived from accounts found in his correspondence (table). His left ear was affected
first, and he reported (bilateral) tinnitus, high
tone hearing loss associated with poor speech
discrimination, and recruitment with loud
noises. Czerny reports that after 1812 people
had to shout to make themselves understood.1
In 1818 Beethoven started to communicate
through notebooks. There are no reports that

Fig 1 | Beethoven’s hearing trumpets
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he could still understand spoken conversation
after 1825, so we assume that his deafness was
almost complete by then.2 Although still debated,
these symptoms suggest a sensorineural hearing
loss with its origin in the organ of Corti.3 Wagner
and Rokitansky (the father of modern morbid
anatomy) performed a postmortem examination
on 27 March 1827, the day after the composer’s
death,4 and wrote:
“The Eustachian tube [and] the facial nerves were
very much thickened. The acoustic nerves on the
other hand were wrinkled and were without a
medulla. The auditory arteries running near them
were dilated beyond the size of the lumen of a
raven’s quill and were cartilaginous. The left
acoustic nerve was much the thinner . . . the right
had a much thicker white root, the brain substance
in the region of the fourth ventricle was much
denser in consistency and more vascular than
those nerves which arose from it.”

Medical discussions about Beethoven’s
health date back to the start of 20th century.5
Beethoven’s medical history has been pieced
together with various differential diagnoses to

account for his deafness, systemic diseases,
and death. Donnenberg et al suggested
syphilitic otitis as the probable cause of hearing loss,6 while Karmody and Bachor suggested
inflammatory bowel disease associated with
sclerosing cholangitis.3

Clinical manifestations of hearing loss and
Beethoven’s styles
The periods of Beethoven’s composition—the
so called three styles7—correspond to stages in
the progression of his deafness, although correlation does not imply causality.8 In the 1960s
Cawthorne discussed the impact of deafness on
the art of Beethoven, Swift, and Goya9 but seemingly only on a psychological level, as Harrison
did in concluding that “it is impossible to know
in any detail how deafness affects the potential
to compose music.”10 Nonetheless, these modern attempts to establish a link between the composer’s deafness and his music were not the first.
Beethoven’s contemporaries immediately
drew direct connections between his hearing
impairment and the perceived unintelligibility of his late works, especially the late piano
sonatas and string quartets.11 For Richard Wagner, Beethoven’s late works were supreme (“a
revelation from another world”12), not despite,
but because of, his deafness, which shielded
the composer from the disturbance of the outer
world and forced him to live in his inner world11—
a schopenhauerian idea that could be difficult
to reconcile with the irritation and interference
caused by tinnitus.10
Beginning with the observation that
Beethoven’s hearing loss started off in the
high tones, Liston and colleagues investigated
whether his use of high tones correlated with the
progression of hearing loss.13 They analysed the
power spectrum of a CD recording of Beethoven’s
nine symphonies, focusing on the region
between 2500 Hz and 5000 Hz. They speculated
that it should represent the overtones that the
composer would have heard assuming that he
would have been aware of those overtones either
by hearing them when music was performed
(that is, through an auditory feedback loop) or
by perceiving them in his mind. They did not find
BMJ | 24-31 DECEMBER 2011 | VOLUME 343
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Landmarks in Beethoven’s life, deafness, and music
Date

Accounts of deafness progression

Relevant works

1770

Born in Bonn on 16 December

—

1796-8

First symptoms of hearing impairment

Piano sonatas opus 2 and 7; cello sonatas opus 5

1798-1800

—

String quartets opus 18; first symphony opus 21

1801

First mention of hearing loss in letter to Franz Wegeler (29 June) and Karl Amenda
(July)

First symphony opus 21; violin sonata opus 24; piano sonata opus 28

1803

—

Third symphony (Eroica) opus 55

1802

Heiligenstadt testament: an open, unsent, letter to his brothers and friends
disclosing his inner feeling about his progressing impairment

Eroica variations opus 35; piano sonatas opus 26 and 27; second symphony opus 36

1804

He is still able to hear conversation. He conducts first performance of Eroica
symphony opus 55

Piano sonatas opus 53 (Waldstein) and opus 57 (Appassionata)

1805-6

He reports difficulties in hearing woodwinds in instrumental concerts

String quartets opus 59; fourth piano concerto opus 58; Ouvertures Leonore I and II;
fourth symphony opus 60; violin concerto opus 61

1810-1

He reports “Cotton in my ears at the pianoforte frees my hearing from the
unpleasant buzzing” and describes hearing loss as “a fiend ... settled in my ears”

String quartets opus 74 and 95

1812

According to his pupil Carl Czerny and to composer Luis Spohr, conversation with
the composer required shouting

Seventh and eighth symphonies opus 92 and 93

1814

Last public appearance as performer (May) with the Archduke trio in B flat opus
97. Beethoven starts using ear trumpets, many provided by Mälzel

Triple concerto opus 56; piano sonata opus 90

1815

Necessity of having different ear trumpets for speech, music, and different
ambient sizes

Cello sonatas opus102

1816

Viennese journal Nachrichten Wien informs readers about his hearing impairment

Piano sonata opus 101; An die ferne Geliebte opus 98

1818

Beginning of written communication through conversation books

Piano sonata opus 106 (Hammerklavier)

1822

In letter to cellist Bernhard Romberg, he reports pain on listening to instrumental
playing

Piano sonatas opus 110 and 111; finishes Missa solemnis opus 123; ouverture Die
Weihe des Hauses opus 124

1824

At first performance of Ninth Symphony (8 May), composer does not realise that
music had ended. One of the soloists had physically to turn him to acknowledge
the public

Late string quartets

1825

Last references to possibility of mechanical aided speech hearing

Late string quartets

1826

Complete deafness (?)

Late string quartets

a progressive decrease in the use of high tones
and concluded that Beethoven was not relying
on auditory feedback.
This contrasts with the evidence that
Beethoven sought mechanical aids to compensate for his vanishing hearing. Around 1814
he started using ear trumpets made for him by
Mälzel2 (fig 1). In 1817 he asked the piano maker
Andreas to prepare a piano with increased volume14 and requested that Graf build him a resonance plate—“a sound conductor which, being
placed on the pianoforte, helped to convey the
tone more distinctly to his ear.”15
It is difficult to reconcile the assumptions of
Liston and colleagues with our limited understanding of the mechanism of musical perception16 and the cortical organisation that leads to
the formation of musical ideas.17 18 Assuming
that Beethoven could have heard overtones in
his mind somehow conflicts with the composer’s description of his own compositional process in spatial terms of “narrowness,” “height,”
and “breadth” rather than in term of sounds.10
BMJ | 24-31 DECEMBER 2011 | VOLUME 343

Last but not least, the use of a CD recording of
Beethoven symphonies performed by a modern
symphony orchestra is unlikely to reproduce
what Beethoven and his contemporaries would
have heard in concert because of the use of
substantially different instruments.19 It would
be interesting to repeat the analysis of Liston
and colleagues on a recording played on period
instruments.

Analysing the high notes
We adopted a different approach to investigate
the presence of an auditory feedback loop over
the three periods and styles. We turned our attention to what Beethoven actually wrote rather
than what he could have heard, analysing the
scores of his string quartets for the use of high
notes. The string quartets are usually grouped
into early, middle, and late works and are considered the utmost representation of Beethoven’s
three styles.20 21 The periods during which they
were composed coincide with the onset of the
condition (early quartets: opus 18, 1798-1800),

Revelation from another world
1299
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10
Early quartets opus 18

8
6

Quartets opus 59

4

Late string quartets opus 127-135

2
0
1790

Quartets opuses 74 and 95

1795
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conversation
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Cannot hear
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Fig 2 | Trend in use of high notes in Beethoven’s string quartets with time progression of hearing loss. For each group of quartets composed in 1798-1800 (opus
18), 1805-6 (opus 59), 1810-11 (opus 74 and 95), and 1824-6 (opus 127-135) we calculated the percentage of notes above high G6 in the exposition section of
first violin part of the first movement

worsening of hearing impairment (middle quartets: opus 59, 1805-6, and opus 74 and 95,
1810-11), or the supposed total deafness (late
quartets: opus 127, 130, 131, 132, and 135,
1824-6). Whereas opus 18, 59, and 127-135
are stylistically homogeneous, opus 74 and 95
are isolated works showing marked transitional
stylistic features.
Defining their exact sequence of composition is complicated as Beethoven customarily
worked on several pieces at the same time.
Each of these clusters of works was composed
within short time spans of about two years; as
we do not have accounts of the progression of
his hearing loss with such a time resolution we
treated it as steady over each time span. This
led us to consider for analysis these four groups
(1798-1800, 1805-6, 1810-11, 1824-6) rather
than the individual quartets.
We considered the first violin part of the
exposition of the first movement of each quartet, counting the number of notes above G6
(1568 Hz); it seems a reasonable threshold for
defining the high notes given the typical violin writing in Beethoven’s chamber music. We
recorded the number of high notes in each of
the four groups and normalised it to the total
1300

number of notes used in the corresponding
group, giving the percentage of high notes and
accounting for the different length of the musical excerpts. This pilot exercise indicated the
existence of a possible relation between the
progression of Beethoven’s deafness and the
use of high notes in his music. Figure 2 shows
how the use of high notes decreased over the
period 1798-1801 and increased around 18246, the years of the late string quartets and of
complete deafness.

a fact that could support the argument raised
by Wagner.12
As they encompass only a limited subset
of Beethoven’s compositions, our results, as
well as those of Liston and colleagues, are far
from being conclusive: proving or disproving
whether Beethoven’s hearing loss had a substantial impact on shaping his musical style
would require complete and exhaustive statistical and spectral analyses of the composer’s
complete catalogue.

Retreat to inner musical world?
These results only partially agree with those of
Liston and colleagues and suggest that, as deafness progressed, Beethoven tended to use middle and low frequency notes, which he could
hear better when music was performed, seemingly seeking for an auditory feedback loop.
When he came to rely completely on his inner
ear he was no longer compelled to produce
music he could actually hear when performed
and slowly returned to his inner musical world
and earlier composing experiences. According
to a BMJ reviewer, Beethoven reportedly did not
compose with a piano in the room to prevent
him from playing the music until it was written,
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The Three Wise Men on diagnosis
Navin Mani and colleagues examine Occam’s razor, Hickam’s dictum, and Crabtree’s bludgeon

MALCOLM WILLETT

Most clinicians will be familiar with Occam’s
razor, a guiding principle that is interpreted as
“the simplest explanation is to be preferred.”
In relation to medical diagnosis this is taken to
mean that when a patient has multiple symptoms and signs, a single diagnosis should be
sought that accounts for all the clinical features rather than attributing a different diagnosis to each.
To what extent should we rely on Occam’s
wisdom? All clinicians can recall patients
who have not conformed to this principle, and
over reliance on it has the potential for misdiagnosis. Accurate diagnosis underpins good
clinical practice; figures suggest that rates of
diagnostic errors in the emergency department setting are as high as 10-15%1 and that
misdiagnosis is responsible for around 10% of
adverse events in hospitals.2 With this in mind,
we present examples for and against the use of
Occam’s razor from our area of interest: head
and neck oncology, the management of which
provides a good template to study these diagnostic dilemmas. Most patients undergo imaging of distant sites at diagnosis, and spread to
the regional lymph nodes usually occurs in a
predictable pattern before distant metastases.
We also examine the
views of other “wise
men” who have proposed principles that
caution against over
reliance on Occam.
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Fig 1 | T1 weighted contrast enhanced coronal magnetic resonance imaging scan showing left tonsillar
tumour (A) and left cervical lymphadenopathy (B)

Occam: “entities must not be multiplied
beyond necessity”
A 60 year old female smoker presented with
haemoptysis. Chest radiography showed an
opacity in the middle lobe of her right lung.
She underwent lobectomy. Histology showed
adenocarcinoma with clear resection margins
(stage T2 N0 M0). No adjuvant therapy was
given. One year later she presented with a left
tonsillar mass and left cervical lympadenopathy (fig 1). Biopsy of the left tonsil was reported
as adenocarcinoma (stage T2 N2b M0) with
similar histological features and an identical
immunohistochemical panel of markers to the
previous lung tumour. She received radiotherapy to the tonsil and neck. Five years after treatment of the lung and four after treatment of the
tonsil there were no signs of recurrent disease.
William of Occam (1285-1348) was a Franciscan friar born in the village of Occam in Surrey. He studied theology at Oxford University
but was unable to complete his studies as he
was summoned by the papal court on charges
of heresy. Occam escaped to Munich, where
he continued his writing and is thought to
have died from the black death. He was one
of the major philosophers of his day. Although
the principle of simplicity or parsimony dates
back to Ancient Greece, Occam has been cred-

ited with its popularisation. His approach is
summed up by the Latin phrase entia non sunt
multiplicanda praeter necessitate, “entities
must not be multiplied beyond necessity.”3 4
The medical interpretation of Occam’s razor
is often called diagnostic parsimony. This states
that when a patient with multiple symptoms is
being investigated the clinician should seek a
single diagnosis rather than diagnosing two or
more unrelated ones. To favour the existence
of multiple diagnoses would involve making
additional assumptions. Occam asserts that
the best theory should fit the observations
without making any assumptions. The use of
Occam’s razor is not restricted to medicine;
another example is in the discipline of quantum theory. Both Einstein and Lorentz had
similar theories of relativity. However, Lorentz’s
theory depended on the existence of an “ether”
for which observational evidence was lacking.5
As Lorentz’s theory required a further unproved
assumption, Einstein’s theory is preferred (for
now at least).
Based on clinical experience, the most likely
diagnosis on presentation of the tonsillar mass
was a separate primary squamous cell carcinoma of the tonsil (over 90% of tonsillar cancers are squamous cell). Using Occam’s razor
the unifying single diagnosis would be either a
1301
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Occam, Hickam, and Crabtree: a good start

primary tonsillar carcinoma that has presented
with metastatic lung disease or a primary lung
carcinoma that has metastasised to the tonsil.
However, primary adenocarcinoma of the tonsil is rare, and there are only a few reported
cases of lung adenocarcinoma metastasising
to the tonsil.6 7 So although a separate primary
tonsil carcinoma was clinically most likely, the
relatively short time scales between tumours,
the use of Occam’s razor, and the similar histology point to a different conclusion.

hypopharyngeal squamous cell carcinoma
(stage T3 N0). A computed tomogram showed
bilateral apical lung lesions and a positron
emission tomogram showed all the three
lesions (fig 2). The patient received induction
chemotherapy followed by chemoradiotherapy
to the hypopharyngeal primary. After a good
response he underwent sequential left and
right lung upper lobectomies. Histology from
these showed adenocarcinoma (T2 N0 and T1a
N0, respectively). No adjuvant treatment was
required. He remains disease-free one year
Hickam: “patients can have as many diseases
after final treatment.
as they damn well please”
John Hickam (1914-70) graduated from
A 58 year old man presented with dysphagia Harvard University School of Medicine in 1940
and hoarseness. Investigations confirmed a and became departmental head of medicine at

Fig 2 | Positron emission tomography scan showing hypopharyngeal and bilateral apical lung lesions
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Indiana University in 1958.8 Hickam’s dictum
provides a counterbalance to Occam’s razor,
stating that multiple symptoms and signs may
be due to more than one disease, or succinctly
put “patients can have as many diseases as
they damn well please.”9 This may also have
statistical validity, as it is more likely that a
patient has several common diseases rather
than one rare disease that explains multiple
symptoms. Additionally, independent of statistical likelihood, some patients do in fact turn
out to have multiple diseases.
Diagnosis followed Hickam’s dictum. The
initial presentation of a primary head and
neck cancer with lung lesions was suggestive of metastatic disease to the lung and this
would be the preferred unifying diagnosis
using Occam’s razor. However, the absence
of lymph node metastases cast doubt on the
unifying diagnosis, as it is likely that a head
and neck primary would have metastasised to
cervical lymph nodes before the lung. Further
investigation and treatment confirmed different histology for the lung lesions, and the
eventual diagnosis was three synchronous
primary tumours. Had Occam’s razor been followed with a presumed diagnosis of metastatic
lung disease, the patient would have received
palliative treatment only, rather than radical
management.

Crabtree: “no set of mutually inconsistent
observations can exist for which some
human intellect cannot conceive a coherent
explanation, however complicated”
A 60 year old male former smoker presented
with extensive fixed right upper neck lymphadenopathy (fig 3). Biopsy of the neck mass
confirmed metastatic squamous cell carcinoma.
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Occam is a good general principle to follow, Hickam reminds us that Occam is
not a rule, and Crabtree cautions against over elaborate explanations

No primary site for the tumour could be found
despite clinical and radiological examinations,
including positron emission tomography and
computed tomography. His tumour was classed
as unknown primary (stage T0 N3 M0), with
neck node metastases. The most likely site for
the primary, at this stage, was in the head and
neck region. He was treated with chemoradiotherapy, receiving irradiation to the neck and
to the mucosal sites of likely primaries in the
head and neck. Three months after treatment
positron emission tomography and computed
tomography scanning revealed a left upper lobe
lung lesion. The patient underwent left upper
lobectomy. Histology confirmed squamous cell
carcinoma (stage T3 N0) but with different morphological features to the neck metastases. He
received adjuvant radiotherapy to the chest.
He remains disease free one year after final
treatment.
Joseph Crabtree (1754-1854), a poet, was
born in Gloucestershire and attended Eton
College and Oxford University. He influenced
contemporary poets of his day, including
Wordsworth and Tennyson. In fact, Crabtree
was a fictitious figure created in 1954 by a
group of academics with the intention of
injecting some humour and satire into their
academic proceedings. The success of this
concept led to the establishment of the annual
Crabtree Orations, given by members of the
Crabtree Foundation, each aiming to provide

new insights into Crabtree’s life. The 1957
oration, “Crabtree and science” was given by
Professor Reginald Jones.10 11 Jones was MI6’s
principal scientific adviser during the second
world war and later became professor of natural philosophy at Aberdeen University. In his
writings about the intelligence community he
outlined Crabtree’s bludgeon, which states
that “no set of mutually inconsistent observations can exist for which some human intellect cannot conceive a coherent explanation,
however complicated.”12‑14
In the present case, the primary disease
site was unknown at presentation and two
potential unifying diagnoses exist, each
involving elaborate explanations. One is that
the lung was the primary site but unusually
metastasised to the upper neck nodes only
and uncharacteristically presented after the
neck metastases had appeared. Alternatively,
the patient had an unproved head and neck
primary, which subsequently developed lung
metastases. Both scenarios involve an elaborate series of events that fit the findings to
create a seemingly logical explanation. With
the histology from the lung lesion it becomes
clearer that two separate primary cancers
might be involved. The unifying theories,
although based on logical links, would have
been wrong.
Therefore in contrast to Hickam’s dictum,
which acts as a counterbalance to Occam’s

Fig 3 | Axial magnetic resonance imaging scan showing right upper cervical lymphadenopathy invading
sternocleidomastoid muscle (A)
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razor, Crabtree’s bludgeon contributes to
blunting it. It emphasises the human tendency
to try and link observations with unifying theories. If we become too focused on finding a
unifying diagnosis then there is a danger of
directing efforts to look for evidence to support
our claim and ignoring information telling us
the contrary. It is important that on finding a
unifying diagnosis we test its validity and not
accept it simply because it can explain all the
symptoms.

Discussion
These three frameworks may each be used to
guide diagnosis. We have selected complex
cases illustrating real life diagnostic uncertainty. Diagnostic errors in the United States
now account for over a quarter of medicolegal
claims and have overtaken surgical incidents
as the leading cause of litigation.15 The cause
of these errors is multifactorial but is mainly
related to cognitive factors involving the clinician, usually due to inaccurate synthesis of
information, incomplete data gathering, or
insufficient knowledge.16
Knowledge of a specific diagnosis may not
always alter initial patient management. However, in oncology it is important to distinguish
between metastases that represent incurable
systemic spread compared with curable multiple isolated separate tumours, to ensure
patients are not incorrectly consigned to palliative treatment. Head and neck cancer is a
special case owing to the increased risk of
second primary cancers in the upper aerodigestive tract associated with cigarette smoke.17
William Osler (1849-1919), professor of
medicine at Johns Hopkins Hospital and later
the regius chair of medicine at Oxford University, is credited with applying the teaching of
Occam’s razor to clinical medicine. During his
time the prevalence of infectious disease was
much greater than that of chronic illnesses,18
with a single diagnosis therefore more likely to
link clinical features. Many patients now live
to older age with multiple chronic diseases
and this must be taken into account when
choosing between Occam’s razor and Hickam’s
dictum. As a consequence, for older patients
the scales may tip in favour of Hickam,19 and
for younger patients in favour of Occam. As
medical knowledge advances, seemingly unrelated conditions may be found to share common causes, especially at molecular biological
level, testing the validity of Hickam’s dictum.
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So what of probability? We sometimes hear
phrases such as “common things are common”
and “when you hear the sound of hooves think of
horses not zebra.” We use our previous observations to help predict what is most likely based on
probability (such as our observation of the relative frequencies of horses and zebra in the British
countryside). This is the basis of bayesian probability first described by Thomas Bayes (170161), an English Presbyterian minister whose
theorem was published posthumously.20 In
bayesian probability one starts with an estimate
of probability and then refines that probability
based on subsequent observations to create a
new updated probability. Repeating this process
gives a more accurate probability for the cause
of an observation. Experienced clinicians intuitively use this method to elucidate the cause of
symptoms in their patients. They use their experience and the clinical features and results of

diagnostic investigations to refine the likelihood
of each cause and then choose the most likely.
Surely then Bayes must be the wisest of all?
Bayesian principles were used in all three cases
to help elucidate the diagnosis because they were
used to help accept or reject theories. However,
to use Bayes effectively, adequate experience is
required to be able to make an assessment of the
initial situation. If we are inexperienced or find
ourselves in an unfamiliar situation then we do
not have the previous observations required to
help refine the initial probability. Also, as the first
case illustrates, the most probable is sometimes
not the correct answer. We should therefore
remain open minded and be prepared to challenge our diagnosis. Knowing when to continue
testing and when to stop and accept the current
theory is the diagnostic art of the clinician.
So how should we balance the differing
approaches of these three wise men in a

particular clinical situation? The cases highlight that probability and Bayes’s theorem,
although useful, can have limitations in
clinical practice. We should therefore also
consider the guidance of the three wise
men to help lead us to the correct diagnosis.
Occam is a good general principle to follow,
Hickam reminds us that Occam is not a rule,
and Crabtree cautions against over elaborate
explanations. Ultimately, to combine and use
this knowledge effectively, the wisest of men
and women needs to be the clinician.
Navin Mani specialty registrar, otolaryngology—head
and neck surgery navmani@hotmail.com
Nick Slevin consultant, clinical oncology
Andrew Hudson specialty registrar, clinical oncology,
Department of Head and Neck Clinical Oncology,
Christie Hospital, Manchester M20 4BX, UK
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XrayMAS GREETINGS

Christmas star

Happy heart

A 53 year old man with well controlled HIV infection presented with ureteric
colic. Computed tomography showed a stone sitting within the renal
cortex (figure). He had been taking atazanavir (a protease inhibitor) for two
years, and renal stones are a recognised complication. Protease inhibitors
are licensed for patients as part of highly active antiretroviral therapy
(HAART), and atazanavir is a popular choice because of its performance in
randomised controlled trials, tolerability, and side effect profile. We predict
an increase in renal stones as more patients are prescribed this drug.

A patient attended for cardiac magnetic resonance imaging for
assessment of possible cardiomyopathy. She had been shown to have
left ventricular hypertrophy on transthoracic echocardiography. A cine
steady state free precession (SSFP) magnetic resonance image of her
left ventricle in short axis shows the papillary muscles in a pleasing
distribution.
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Amy J Killick PACS manager, radiology
Margaret A Johnson professor of HIV and respiratory medicine, Royal Free NHS Trust,
London NW3 2QG, UK
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