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Dr Thomas Henry (Tom) Hills 1911-1983

• Director of X-ray Department Guy’s 
Hospital 1949-1974.
• Paper at conference “New Trends in 

Radiography”, 8-9 December 1971 at 
the Royal Photographic Society in 
London. 
• “A Radiologists Thoughts on Future 

Developments on Radiography.”
• The Journal of Photographic Society, 

19, 140-142.



Hills: New Trends in Radiography (1).

• “If you want to introduce something really new into the science of 
radiography you must get right away from attempts to improve on the  
systems and methods that we use today.

• If you go to any existing X-ray department and just study their 
methods you will probably learn nothing."



Hills: New Trends in Radiography (2).

• “In planning a new X-ray department for my hospital (Guy’s tower 
opened 1974)  I have succeeded in adding two X-ray rooms to our 
obvious requirements both with rather strange sounding names on 
the plans. 
• I have managed to avoid telling anyone what they are wanted for, for 

the simple reason that I do not know. 
• But judging by past experience it is certain that within the next 

decade they will be fully operative with some type of diagnostic 
procedure that we know nothing about today.”



Hills: New Trends in Radiography (3).

• “I think that it is a general feeling amongst those most deeply 
involved with any subject to believe that they know all there is to 
know and cannot understand how further progress can be made.
• But time and again new techniques and skills are evolved usually to 

meet some demand from our clinical colleagues.
• On the other hand it is essential to keep a close watch on any 

developments in completely remote fields of engineering in the hope 
that they may have an application of use to us.”



Pituitary Radiography (1918).



Skull 
radiography 

at 
Hammersmith 

Hospital 
1930s.



Walter E Dandy (1886-
1946). 

• Protégé of Harvey Cushing at 
Johns Hopkins Hospital.

• 1918: Ventriculography.
• 1919: Encephalography by 

introduction of air via lumbar 
theca.



Walter E Dandy (1886-1946)

• “……the possibility of filling the cerebral ventricles with a medium that 
will produce a shadow in the roentgenogram. 

• If this could be done, an accurate outline of the cerebral ventricles 
could be photographed with roentgen-rays, and since most neoplasms 
either directly or indirectly modify the size or shape of the ventricles, 
we should then possess an early and accurate aid to the localisation of 
intracranial affections.” (1918)



Ventriculography.

“The procedure is dangerous and complicated, but in 
competent hands it should not be nearly so dangerous 
as an exploratory craniotomy and it frequently yields 
more information than the latter operation.”     

J.W. Pierson 1925



Isocentric 
Chair
1971



Mavis Reynolds.



Sir Godfrey 
Newbold 

Hounsfield 
(1919-2004) 



Perspex Model. 
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First Clinical 
Head Machine: 

1st October 
1971

Atkinson
Morley’s 
Hospital



First 
Patient 

Scanned  





The EMI Scanner 

Marks the paradigm shift!

“Until his discovery X-ray photography 
has not advanced fundamentally since 
RÖNTGEN X-rayed his wife’s hand in 
his laboratory in Würzburg in 1895.”

James W D Bull 1977 



CT Scanning. 

“The result of HOUNSFIELD’S discovery 
has been to transform investigative 

medicine.”

James W D Bull 1977.



Embarass de richesse

• The benefits of the scanner were so overwhelming as to be obvious.           
BMJ Editorial (1975) 2, 295-6.
• “No need for a randomised controlled trial to make sure that we 

could believe what we were seeing.”                                                   
Brian Jennett 1984.
• However: 
• In one centre no change in morbidity and mortality, fewer invasive 

tests, total costs for diagnosis increased.                                                   
H Fienberg, AJR (1978) 131, 1-4.



Head Injury.

• AMH 1976: Head Injuries: Replaced angiography and reduced burr holes. 
Mortality not reduced (Ambrose). 
• Glasgow: CT often revealed clinically unsuspected haematoma. Still using 

long established criteria for transfer – clinical deterioration needs to have 
taken place. Changed referral guidelines in 1978. 
• Conclusions in 1978:  Some neurosurgeons advising that scanners should 

be placed in district hospitals: to avoid transfer to regional units (Bartlett, 
Neil-Dwyer & Benham  1978).



Production Model Body Machine: high resolution 
300 by 300 in 28sec. 1st International 

Conference on CT: Bermuda, March 1975.



Emerald 
Body Scanner

CT 5000



1979: 
“Exceptionally 
Difficult Year.”



CAT scanner appeals:

• The appeal often funded only the machine. 
• Issues with staffing and running costs.
• Issues with machine replacement (hospital 

were obliged to replace). 
• However: They gave local people a sense of 

ownership (Voluntary Hospital v NHS). 



Willi A Kalender (1949-)



CTA: entire 
aorta. 



NMR / MRI.

• Felix Bloch and Edward Purcell performed biological 
experiments in 1948.

• Advances in magnet technology in 1960s.
• Peter Mansfield and Grannell in Nottingham described NMR 

diffraction in solids in 1973.
• Paul Lauterbur in letter to Nature demonstrated a 2D image 

of two tubes of water in 1973.



Development of NMR / MRI.

• First live human MR image cross-sectional proton 
image of a finger Mansfield and Maudsley in BJR 
1976.

• First demonstration of intracranial pathology. 
Hawkes, Holland, Moore and Worthington 1980

• 1983 first commercial scanners installed.









Ultrasound.

• Many interested in many centres over the world. 
• Paul Langevin developed non-medical uses. 
• In the UK the pioneer was Ian Donald. On 21st July 1955 Donald 

Visited the Research Department of the boilermakers Babcock & 
Wilcox at Renfrew on the invitation of one of the directors, who was 
the husband of a grateful patient. 
• Later he formed a link with the Kelvin & Hughes Scientific Instrument 

Company, and  with a young technician  Tom Brown. 



Ultrasound flaw detector. 

• Sergei Y. Sokolov, in Leningrad  in 1928 
proposed and then demonstrated a 
transmission technique for flaw detection 
in metals.
• He suggested that the technique could be 

used to detect irregularities in solids.
• The work was later taken up by others.



Prototype Scanner 1957.

• Scanner gantry on left, in the middle is the “Mark IV” and on the right 
the extra screen from the Mark IIb.



Development.

• Early results were disappointing 
• US greeted with  scepticism and ridicule.
• However - ultrasound saved a patient's life by 

diagnosing a huge, easily removable, ovarian 
cyst in a woman who had been diagnosed as 
having inoperable cancer of the stomach, made 
people take the technique seriously.
• 'From this point', Ian Donald wrote, 'there could 

be no turning back.'



Early US: 1957.
• Prototype Scanner: Donald & 

Brown 1957: the “bed table 
scanner.”

• Abdominal scan.



Investigation of Abdominal Masses by Pulsed 
Ultrasound: Lancet 1958.

• The most important paper on O&G ultrasound ever 
written. 
• Over 9 pages it described the  experience of 100 patients.
• 12 illustrations of B-mode sonograms of the gravid 

uterus:  ovarian cysts, fibroids,  ascites & normal and 
pathological conditions.
• Depicted the prototype B-mode scanner gantry and 

probe and the Mark 4 flaw detector with which images 
were made.
• The safety of diagnostic ultrasound was also discussed.





The Future.



• “Whether progress is an illusion 
or a reality, this recent 
concept of mankind’s is 
certainly the most universal 
religion of the modern world” 

(1968)

Progress.







Streather, J. 
2019. 

Is Medicine Still Good for 
Us? 

A Primer for the 21st 
Century. 



Current Issues.
• Increasing call for medical  intervention.
• Relentless increase in demand. The Jevons’ paradox.
• Scans to “rule out”.
• CT brain is now part of “confusion screen.” 
• Multiple investigations, duplications. 
• CT/MRI/US duplication.
• Radiologists increasing separated from patients (many prefer to work from 

home). 
• Increasing criticism of medicine: Vernon Coleman, Ivan Illich, James Le 

Fanu. 
• Staff Burn-Out.



Medical Nemesis.

• The name of Nemesis also has a meaning of  ‘distribute, allot, apportion 
one's due’ and ‘just indignation, righteous anger’ . Medical nemesis then 
becomes  a direct result of medical hubris. Hubris can be seen as a 
condition of   excessive pride  or one of a dangerous overconfidence, and 
primarily one of acting against the natural order of the world. Medical 
pride carries with it the  seeds of its own failure, and at least a failure to 
live up to the expectations that the public has been promised.  
• Streather, whilst noting that modern medicine does the most remarkable 

things, holds that for all of its wonders that there is a gathering sense 
that medicine is heading in the wrong direction.





……. The words of John Macintyre in 1903.

• Glasgow Electrical Pavillion.
• President of the Röntgen Society 

(forerunner of the British Institute of 
Radiology) in 1901.









• It’s easy to jump on a 
bandwagon……..



Can we provide a service that is high quality, 
for everyone, immediate (24/7) and cheap?



Image and Reality: What is real? 







The modern world: 

• Environmental impact of radiology. 
• Access to imaging. 
• Artificial Intelligence.
• Virtual Reality. 
• Modern emphasis on wellness / anxiety / depression / burn-out. 
• Atomised individuals / home working / teleradiology. 



The question why?

• The skull X-rays was performed by one of the “crisply permed, white-
coated young women who were jauntily self assured” and who deferred 
to no one. Edwin’s grinning skull was recorded and he commented to the 
radiographer that the poet Webster “saw the skull beneath the skin.” 
These words were from Whispers of Immortality by T S Eliot (1885-1965), 
who wrote “Webster was much possessed by death, And saw the skull 
beneath the skin; And breastless creatures under ground, Leaned 
backward with a lipless grin.” The young woman thought it better to be a 
radiographer than a poet, since radiographers “save lives, don’t we?” 
Edwin wondered what was the purpose of saving lives, and what did she 
want people to live for? The radiographer replied that it was no concern 
of hers, and that anyway “That didn’t come into my course.” 
• The Doctor is sick, Anthony Burgess (1960)



Phronesis.

• Phronesis φρόνησῐς can be seen as the supreme intellectual virtue, and is 
practical wisdom, which is reasoned, and is capable of action with regard to 
the things that are good or bad for us. 
• Phronesis is about living well, that is living the good life, and in harmony with 

our environment. It is a skilled deliberation, and has an ethical significance. 
With a combination of theoretical and practical wisdom radiology can have a 
confident future. 







• Invisible Light, The Remarkable 
Story of Radiology. (2022) 
Thomas, Adrian. Boca Raton: 
CRC Press (Taylor and Francis 
Group). A fully referenced 
account of the development 
of radiology. 

Adrian Thomas © 2023

Thank You.


