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Can radiological technologists win
the Nobel Prize?

ST %, BT
Tl icad
AWET A

Maria Y.Y. Law, Fuk-hay Tang

The Hong Kong College of Radiographers al
Radiation Therapists

The Hong Kong Polytechnic University k&

PR 40 658 1\ B K, 20104R9 H 17 H i,

Content

. Background LR

. -ll\-lr(])(ka)(;\ll cl)Dt;‘iezlePsane?ated to e
Medical Radiation Sciences 3. SRBHRIECH 1 B vk R

. How did Hounsfield invent 8¢ , -
computer assisted o FHHEREBREHE
tomography itk

. Impact of Hounsfield 5. FHTIER A S A Ak
invention e

. Inspiration fi s
nspira I.On or our 6. %@gﬁmﬂ%
generation ‘ s

. Our way forward 7. &fﬁﬁg Al %

. Conclusion 8. &R

1. BACKGROUND
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1. Background

There are fewer research « ST EEKBFFIEE
studies in radiography HEERFD,

than in other disciplines. , {3 LA B RE?
Are we happy with the « R AR T

?
present? g

Ug?
Can we take a step further
to raise our profile? « RITHBBRH B CEHE

Do we think outside of our %?,ﬁ%—%ﬁﬂ%ﬂ&ﬁ%

own box for something

 RNE IR A

more innovative?
Dare we think that we can —RRMEEEHEFH R
win the Nobel Prize? 8282

2. THE NOBEL PRIZE
i H R 88

2. The Nobel Prize

Starting 1901, the Nobel « 3% H #4815 19014,
Prize has been awarded  AiSEh7Ey 2, 1b
for a(_:hievemepts in B ALpEE EREL
physics, chemistry, BB Ty AR s R
physiology/medicine,
literature, and for peace. il AR

« o R BB
What has the Nobel HRBEE? AR
Prize to do with ot Sl
radiological HEME, BERAE
technologists? Is this ANFT R HIWE?
something attainable by
our profession?
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3. NOBEL PRIZES RELATED TO
MEDICAL RADIATION SCIENCES

BB B TR I ) o 5 7 28

1901
First Nobel Prize in Physics

For discovery of the remarkable X-rays (Rontgen

rays) in 1895 [#BIXET4R]

=}

Wilhelm Conrad Réntgen
1845-1923
Awarded at age 56

1903
Nobel Prize in Physics

For discovery of radioactivity by Becquerel in 1896
[ERES A

Marie Curie,
Antoine Henri ~ Pierre Curie née T
Becquerel 1859-1906 ~ Sklodowska Pierre and Marie Curie in the
1852-1908 Awarded at  1867-1934 "hangar" at 'Ecole de physique et
Awarded atage  age 44 chimie industrielles in Paris,

Awarded at age
36

France, where they made their

1908

Nobel Prize in Chemistry

For investigations into the disintegration of the elements
and the chemistry of radioactive substances. Some atomic
nuclei were found to be unstable and could emit the a, 8 or

y radiation observed. [T 02 ) M5 588 K iU M0 & )
]

Ernest Rutherford
1871-1937
Awarded at age 37

ﬂ discovery n
1911 1915
Nobel Prize in Chemistry Nobel Prize in Physics
For their services in the analysis of crystal structure
For discovery of radium and polonium by means of X-rays [FIXgt4% fmBa&E K247 ]
(53250 K 5] William Henry Bragg
1862-1942
Awarded at age 53
Marie Curie, née Sklodowska 5
1867-1934 p
Awarded at age 44 <— Father & son —
«i\éﬁ’.’.
William Lawrence Bragg
1890-1971
n Awarded at age 25




1927

Nobel Prize in Physics

Divided equally between Arthur Holly Compton and Charles
Thomson Rees Wilson:
for Compton’s discovery of the effect named after him
(R ]
for Wilson’s invention of the cloud chamber, also named
after him as Wilson Chamber for detecting particles of

ionizing radiation [EWEZE, NBABRBRER, FHKH

BRSO T I35 ]
Arthur Holly Charles Thomson
Compton Rees Wilson

1869-1959
Awarded at age 58

1892-1962
Awarded at age 35

1939
Nobel Prize in Physics

for the invention and development of the cyclotron
1929 and for results obtained with it, especially
with regard to artificial radioactive elements [¥%H

B e s s &% e i ]

L
St P "
Diagram of cyclotron operation from

Ernest Orlando Lawrence LeavTireles: s i Pefiond

1901-1958
Awarded at age 38

Source: Website

| o . | o |
1977 1979
Nobel Prize in Physiology / Medicine Nobel Prize in Physiology / Medicine
One half jointly to Roger Guillemin and Andrew V. Schally
"for their discoveries concerning the peptide hormone for the development of computer assisted tomography
production of the brain" and [ B S B SR E ]
the other half to Rosalyn Yalow for the development of
radioimmunoassays (RIA) of peptide hormones [} &£ ik
RBRIBE SRS HTE] \
- e |
Roger Guillemin
Born in 1924
Awarded at age 53
Godfrey N. Hounsfield ?gl)lza: i\gégorma‘:k
¢ Rosalyn Yalow =T ] g
Andrew V. Schally ~ Bornin 1927 1ol T
n Born in 1926 Awarded at age 50 n Awarded at age 60
e Awarded at age 51 e
| o . | o |
2003
Nobel Prize in Physiology / Medicine y
—_— Tl Godfrey N. Hounsfield
for their discoveries concerning magnetic : '3 et hd L
resonance imaging (MRI) [BH 2R 11 3L I 4] Awarded at age 60
4. HOW DID HOUNSFIELD INVENT
COMPUTER ASSISTED TOMOGRAPHY?
=3 Vi [SEd: (g =] 4p=
TSR AR B AR R Y] E R R T
Paul C. Lautebur Sir Peter Mansfield
1929-2007 1933 -
Awarded at age 74 Awarded at age 70




Godfrey Hounsfield

*Why Hounsfield?

* Most Nobel laureates were
elites but Hounsfield is
different

* His discovery was
accidentally

+Born in Nottinghamshire,
U.K.in 1919

+Raised in a village farm

xInterested in gadgets
and machinery, repairing
own electrical recording
machines

« Bf] FR S I SE R 4
« KESA MR HE AR
EHEYRNER
(B IR
NG
« M BERRBRSMNG

« HAEN919, EER

R

« BUNIGEEE, HhRE

BE®, #BHCK

BRI

Godfrey Hounsfield

» Made gliders for fun  « [ 8IVFERI
W, 1 B HIEE
R 71, BTG

+ Almost killed himself
when playing with
water filled tar barrels
and acetylene to see
how high they could
be waterjet propelled

Godfrey Hounsfield

* BRI KIRR,

+ Joined Royal Air
Force during World
War | as a volunteer
reservist

After war, attended
Faraday House
Electrical Engineering
College in London
and graduated with a
diploma

*

B2mMEXRTE,
BREEHE

BERK, NEREH

Faraday House
Electrical Engineeting

College , BEL IS,

Godfrey Hounsfield

» In 1951, began to work  « 19514F, BI4GZEEMI Y

in EMI Ltd in their R S E TR,
Central Research RERRERRS &
Laboratories FiE.

researching in guided
weapon systems and
radar

+ Became interested in
computers, and in 1958,
designed the first
commercially available
all-transistor computer

fmin UK. (EMIDEC 1100)

« RRHEMBRAE,
19584EFETEB], Xt
TR -GRMLKE
T 4 38 1 FE .

Invention of CT scanner

+ In a walk in the country

in a weekend,

Hounsfield came up with

the idea of using X-ray
readings around a box
to determine what was
inside a box.

» FE—IERRBERD B,
HounsfieldZ8 H — & AR ;

H—E SRR, XS
ARG H RIS BT e &
G IR .

Hounsfield's sketch of experiment
Hounsfield {58/ & i

Invention of CT scanner

«Initially, both the X-ray
tube and the phantom
was stationary.

*Next the phantom was
made to rotate.

TV E R, OLE

KRS 2 [ e i
< Ref%, fERBAEE
Prototype CT scanner
FERRCTI
L.




Invention of CT scanner Image Reconstruction

+ Hounsfield then « B SHEEERET + By recordingon » LUENSRERERTR
constructed a computer —& B, HEFREXS sensors rather than x BROCBRE, R4t—
for input from X-rays at ﬁfﬁﬁ%ﬂﬂﬁl)ﬁﬁﬁﬁﬁ, ray film and taking 1 ) Y YR 2= FRE
various angles to create & Hi—J& — FE VIR multiple pictures from ZEELR, —RIIN
an image of the objectin  B4&. a rotating photon BT gEsR, HE

slices*. « IBEEHE T LA AE source, a series of TR HEL R R R

+ The images could dlsplay FE/N YR 4045, "slices" could be

the soft tissues insi
living organism two
dimensionally.

photographed that
showed the different

First image of a brain i 3
specimen density of tissues.
B ﬁgﬁﬁtﬁﬁﬁl@ Sir Godfrey Hounsfield

Richmond BMJ.2004; 329: 687
| - | | . |

RS W, B
e Image Reconstruction
I=F'EI‘J %WT“I‘%':HE‘J@U&?:E B S

ﬁﬁﬁ?@fﬁﬂﬁ%ﬂ% %‘13%; + By making a series of « B —RFIHEE

BRI AKE; MR, B such photographs at B
B T BRI R G R R close intervals, it was g:gg’%ﬁ%g‘;@

then possible to have a
s P45 4

three-dimensional
image to display the +» ZEE, Cormack KAt

Slice through the head shown in inside of the body E@ﬁﬁ&mﬁﬁﬁﬁ
& Hounsfield Units. Each « Cormack (co-Nobel RIEAE, HEAEN

= number is the calculated absorptio
it coefficient of a discrete volume of
= tissue at that point. The lesion

i (outlined) is defined by high
absorption coefficients, whereas . )
= the displaced ventricular system dismissed as sir Godrey Hounsfield

- has Iow absorptlon coefflmems Richmond BMJ.2004: 329: 687
: unworkable. :
£eii3fiiidiipTEREes . 0224 1Byl fem -

prize winner) and his RETHHHE.
team had considered
this earlier but

The Prototype CT Scanner
with a water bath

Source: Website



First patient image scanned on the prototype EMI

scanner at Atkinson Morley's Hospital on 1st October 1971.

Source: Website

*ACTA whole-body
scanner invented by
Ledley, Huang et al. in
Georgetown University
1973 with new method
for image reconstruction,
the tilting gantry and the
ability to handle large
differences in the
absorption coefficients
of contiguous areas.

BEA, HREER

Ome of the first OT scans ever made of the fody. 1973415&%?6%*%%
“eletrating the 20°* Anniversary of ARRT's dnventio
of e ooy T s sl i AT s B T &4 F ¥ ACTASR

%, BFEEHNPaE
BT, A EHE
R BB R IR LEAT AR I I
WARBIIRZE.

*ACTA: Automatic Computerized
Transverse Axial scanner

SEASON'S GREETINGS

from all the foifs at the
Mational Biomedical Research Foundarion

| |
Application of CT
Computer calculated isodose distribution for radiotherapy, 1979
One of the first few whole body CT images from the ACTA, 1974, 19794 F A IS ¥R 2R B0 B AT L Sl B 2 A [
n Georgetown University n SO D

5. IMPACT OF HOUNSFIELD’S
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INVENTION

5. Impact of Hounsfield’s invention

« “TEIKHTE RS 21

+ “The computed

tomography scanner 1B 1004EH, $HASE4MRE
represents one of the  EEHP—[ERKER
most important B REREMR

contributions to
neurosurgical practice
in the past 100 years,
and its development
is a remarkable story

of scientific endeavor.”
(Neurosurgery, 28, 2006, 780-
87)

e

* (Neurosurgery, 28, 2006, 780-




Clinically

*

Impact

B
» DU T R\
Borik, Flw: fERT
JE B R A R B 5
fEHLE (Ho's NP
views, )Bi7E EHHE.

Change in radiographic
techniques e.g. 5 views
for Nasopharynx (Ho's
NP views) are not
needed any more

A TRIBUTE TO THE FATHER OF RADIOLOGY AND ONCOLOGY 1N
HONG KONG—THE LEGEST OF J0HN . . WO, 3L,

Asee W, M. Lex, FRCR., o# peacr o s pisciess
Depannan of Chaial scology, Pamels Youde Femarsobe Easmem Hospiu, Hoag Kosg. Chis

F
RIBREZ
— A
LY

Prof. John H.C. Ho (il 518 #(4%) 1916-2005

n Acknowledgement: Int. J. Radiation Oncology Biol. Phys., Vol. 64, No. 1, pp. 1-2, 2006

6. INSPIRATION FOR OUR
GENERATION

HE— KB

| |
Impact Impact
Clinically FEF HE Technologically E T Tl
+ Staging of tumours « JEJRE Y43 + CT has revolutionized « CTIRETERERM
« Patient management . TRE B [Eesdllga;rl]g?glngfrr?gl\rlNZ-D R =TS
A e N E 3 i A
+ Accuracy of _ o ORISR e R . Bydo76 S A PR DU A
radiotherapy planning &  ypgpr reconstruction techniques  * X ZE19764F, CTHIE
treatment « TR V5 40 B 4H 4% used in CT were already BEZENCERE
+ CT-guided biopsies B TR being applied to other Hibsa R IEB—#E,
D <1 areas including US and NMR, BfJEAR =41
7 NMR, starting the 3-D era A
) in imaging. ¥
o — o
Inspiration for our generation
Personally i >4

« The discovery was not within « FEFIER B BB
Hounsfield's profession and e B3, HEZAF.
quite accidental + SRTIET A A 0 At

» Hounsfield did not undergo SEEHEEEE, [t

universify faining ke SIS the NEREPREST

« His ided WA¥H6E Wé@gy or M’EQ AR PR 2
receivedifh

« He did i rggrn anatomy or@*% %ﬂ?ﬂm’jﬂi
physmlo@

+ He knew little about * @&&ﬁ%’m%ﬂ%ﬂ
medicine.




Factors leading to

success:

1. Hounsfield showed
interest in different things
around him.

2. He thought outside of his
own “box”.

3. He immediately put his
ideas into action (unlike
Cormack)

4. He had passion for his
interest.

Inspiration for our generation

Ry ik

1. Hounsfield @ %
YIER IR T

2. flik B ERELE S
B

3. BACormack R[], #ih
SL R BAR AT REATED

4 gé‘%&)\ ERE:afic

Inspiration for our generation

Factors leading to
success:

5. He was persistent

6. He had a promoter, Dr. J.
Ambrose, a
neuroradiologist.
(Oldendorf, an American
neuroradiologist, had
similar idea patented in
1963, but was dismissed
by manufacturers as
impractical

M TS

5. flEEL

6. fEEEM#E, Dr.J.
Ambrose, — 7 fHEER}
TS B4
(Oldendorf, — 3 B A%
BT B AEAE19634E B
USRS K HAE,
B4 o T =R A AN B IS
W)

The present world

= Fast advancing
technology

* Complex imaging
modalities using various
energy sources
augmented with
computer technology

* Imaging at molecular
level

+ Non-radiation source

|z==imaging e.g. MRI, US,

Inspiration for our generation

HAH R

« PR E

« EBRIRE R A BRI,
HERAAFRERR,
gﬁ*ﬂ A Er g

x %ﬁ%% AT E

« WIRAARESTR, W
MRI, B8, RS

Reflections Jx B

+ Can we remain status
quo?

= Are we happy to be
called a “button-
pusher”?

= Either we grow or we
“perish”

+ What are the
changing roles of
radiological
technologists?

« BT AMERE A B2

« RIGEABRER &
HE” 15

« BN RREHH
B (EK).

« B MH EEImTE
%

7. OUR WAY FORWARD

B APTHT B i

Our way forward

Evidence-based practice

« Evidences are results
from research and clinical
studies

+ Research should
underpin clinical practice
to obtain first-hand
information rather than
“hearsays”

+ Hounsfield's invention is
our role model. We all
have his ingredients to
success. It all depends on

howwa ica tham

J‘J’éf%fﬂﬁlﬁﬁﬁﬁf’éﬁ‘%

« BCRREDT I RERARBIR
iR KR,
BMER-FEAWE
“CHERHR” , PTUA
B 2L A AT TR AL R
RTAE.

« FHERBRERMEE
HOSLHE. b, B
] BEHET g LT )
2, FEEERIER.




Our way forward

Cross disciplinary

approach E=1E SRR

+ We often hear about role  , ZEEHAY, R TZ|
expansion in the MR Ealk
contemporary world. BEML b AR, S

Roles in each discipline B £ £ B AT A A
are less clearly defined in A x :
the changing world. » BB R MRRAE,

» Contemporary curriculum WAHF RS L.

tends to be broader
based for the new

Our way forward

Cross disciplinary

approach 25y ¥ UV

+ Additional knowledge in + ASBLIEAHE L AR
various subjects (e.g #, RBRNEY, W
biglay, PiyFiEs. M, 8, EAMHE)
chemistry, information 0 4 2.
technology, etc.) is (e
needed t%yhandl)e the » ERERK, BEIR
emerging modalities HH—AARER 7 BT R

+ Butto train the new TR RS B CLBE

HEZREAEREAIMEK B %

generation in critical

generation. thinking outside of one’s (ERHNZE—FERHR.)
box is the most important
of all. (This is a challenge
| Lo ta tha aldar nanaration \
Conclusion
= Hounsfield and his team = HFIER 48 1Y B LR
created the CT scanner SR EAE T CT B
with little money and few o
ol resources. ‘.
8. CONCLUSION « Lord Rutherford said, “we * Rutherford &: “#&ff

had no money, so we had BAEE, FURMER
to think.™ a2

*Wells, Medical Engineering and Physics, 23(3), 2001: 153
| .

Conclusion

» Who can tell what new « 3EfEERAHBEH B
applications in PR RS R T
medicine are waiting to , @3=pgEE AT BLE K
emerge? R, RMEREE

+ The past must not be BRI V8 TR SR Ak B Bk
perpetuated but it must 45 MR EE
be used as the B NESF

springboard into a
future that will certainly
be astonishing

Conclusion

+ Winning the Nobel « FEEGEHBHELEE
Prize looks distant for AT K.

us. » MRRMBHAEHRE
« If we can nurture a R R B
guestioning and b, BMAERE.

thinking culture in our
profession, we may
still stand a chance.




Hounsfield’s comments for all
would-be Nobel prize winners

+ “Don’t worry too much if «  “URIREZERA KHE,
you don't pass exams, SO AERNEER, HE ESE GRS

long as you feel you have = BT 2 \
understood the subject. VKH B AR AT L

Acknowledgement

T A i VE
= It's amazing what you can J Je 1
get by with the abilityto ~ * REFIHRES FE&H
reason things out by wEEHE, £3HE
conventional methods, HIEA, REBITFR
getting down to the et »
basics of what is PG 21,
happening.”
f— — —

Thank you for your attention.
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