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DELETERIOUS EFFECTS OF X RAYS
ON THE HUMAN BODY.
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December 12, 1896

Effect of the Rontgen Rays on the Skin.
By W. C. Fucws

1896 AMinimize exposure time

APlace the tube no less thamH ¢
from the patient

ARubvaselineinto the skin

ACoverareasnot to be exposed

1899

DENTAL COSMOS:

THE ROENTGEN ENERGY To-Day.
BY JOHN DENNIS, ROCHESTER, N. Y.
(Read before the Seventh District Dental Souiety of the State of New Yark, April 25, 1595.)
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A CASE OF DERMATITIS FROM ROENTGEN RAYS.

[WITH CHROMOLITHOGRAPH.]
By H. RADCLIFFE CROCKER, M.D., F.R.C.P.,

The Frank Balling Case
1897

Lawsuit, seeking $25,000 for radiation damage from
radiographs.

Public Domain
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Enough lead should be used so that a
7-minute exposure does not fog the
plate.

10 R/da@nce dose

Rollins Electrical Revie@900

A Boon o Roentge

1902 IMPROVED|
Rollins suggested the use of leaded glass GOGGLES
goggles at least 1cm thick

For use in Fluoroscopy

The Friedlander Fluoroscope Shield

Smckeed glusnes are hanged 10 besvy
fend ghoos grgglen. Wie in the dark
e trum the sk ghemes are ried
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For protecting the hand that is exposed while using the fuoroscope. Price. Per Parr, $790

Made of the same material as our X Ray shiold, and can be fitted to

fuoroscope by attaching to the box by two small screws. | V. Mueller & Co
5 st e ¥ Lgmpens

No. 85. Price, $3.00 - Comasm e
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1903

ROENTGEN RAY SOCIETY

FOURTH ANNUAL MEETING.
DANGER OF THE X-RAY OPERATION.

BY JOHN T. PITKIN, M.D.

A Color changes in the skin

A Hair loss

A Partialloss of sensation

A Extreme itching, pustules

A Skinloss,extensive ulceration
A Pain and suffering

ARRS Fourth Annual Meeting, via Forgotten Books
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€orregpondence,

1901 X-LIGHT KILLS.

M. Epiton:—In the Electrical Review for January

5, 1898, I stated that the so<alled x-ray burn could be pro-

duced by electricity when no x-light was present. Here [

show that when electricity is excluded, death can be pro-

duced by xlight without burning. A 'strong male guinea
i aabas A o

Az S| NJ-radjpBleg 3 | & &
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AShield the sray tube

AShield the patient

(8) To give an opportunity to repeat three precautions |
bave advised: (ns‘ lhr:;-‘uin in using mg Auoroscope
should wear glasses of the most non-radiable material that
is transparent; (h) the x-light tube should be in & non-
radiable box from which no xlight can escape except the

smallest cone of rays which will cover the srea to be ex-
amined, treated or photographed; (c) the patient should
bba covered with & non-radiable material, exposing only the
Very u—na yours,
1LLiAM RoLrixs.
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HE Schmidt:

"My efforts to obtain this information by a &
questionnaire have thus far yielded but verys Nl
discouraging results." %
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1903

ROENTGEN RAY SOCIETY

FOURTH ANNUAL MEETING.
DANGER OF THE X-RAY OPERATION.
BY JOHN T, PITKIN, M.D.
GC2NJ I RSAONALIIAZY 2ahgudgksacredibri y
profane, is adequate. The sting of the honey bees or the passage

renal calculus, is painful enough, but are comparative pleasures,
0 SOl dza S X (i &R &mitationdE |

About 1/3 of prominent operators and instrument dealers have hai
which have been more or less severely injured.

ARRS Fourth Annual Meeting, via Forgotten Books
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1903

ROENTGEN RAY SOCIETY
FOURTH ANNUAL MEETING.

DANGER. OF THE X-RAY OPERATION,
BY JOHN T. PITKIN, MD.
A Vision impairment
A Headache
A Indigestion
A Sorethroat
A Infection
A4¢KS aSEddf LI6SNI Attt 0S5 (S
A Flying fragments of glass
A Derangement?
A Cancer

ARRS Fourth Annual Meeting, via Forgotten Boc

1904

Clarence Dally dies
of metastatic skin cancer

1915:BritishRoentgen Society adopts radiation protection
guidelines

1) Enclose the-ray tubein a protective box made déad

2) Theworker should remain behind a protective wall or
cubicle during the exam

http:// antiquescientifica.corzatalog20.htm
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AMERICAN

1903

ROENTGEN RAY SOCIETY
FOURTH ANNUAL MEETING.

DANGER. OF THE X-RAY OPERATION,
BY JOHN T. PITKIN, M.D.
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A Never adjust the tube while it is in operation

A Never use my hand as arradiometer

A Wear safety ay gloves

A Wear glasses

A Wear an officecoatwith extra long sleeves, lined wifhil

A Stay out of the Xay field

ARRS Fourth Annual Meeting, via Forgotten Boc

1911¢ 1914
198cases of radiatioinduced malignancy and 54
deaths

By1934
Over200 radiologists

had died from radiation
induced malignancies

Mihran Krihor KassabianMD
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1915:BritishRoentgen Society adopts radiation protection
guidelines

1) Enclose the-ray tubein a protective box made déad

2) Theworker should remain behind a protective wall or
cubicle during the exam

1921:BritishX-ray andRadium Protection Committee Repo
No. 1

1922:American Roentgen Ray Society



1923:BritishX-ray andRadium Protection Committee Repol
No. 2
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A Work time:

A <7 hours alay

A Sundays and 2 hatfays
offeachg SS1 2 &
spent as much as possib§
out of doorg )

A Annualholiday of 1 montt#
or 2 separate fortnights

1927:BritishX-ray andRadium Protection Committee Repo!
No. 3

ARecognizedmplications of exposure to employees and th
publicin areas adjacent to the-pay room

1930s
Tolerance Dose A level below which injury will not appear

A 500mSvyear (ACXRP & NCRP 1931, 1934)

A 250mSvyear (NCRP 1936, AXCRP, 1936)

Annual Exposure Limits over Time
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1925:American physicist Arthuviutscheller

Adin order to be able to calculate the thickness of the
LINEGSOGADS YIFGSNRALFE X3 KSNE
an operator can, for a prolonged period of time, tolerate
gAliK2dzi dzZA GAYIF(GSte adzaAFst

Annual Exposure Limits over Time

A Recommer 10 5 e
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# Radiation Waorkers
10Q F N -yay tiibk:S
1.2mmPb(rad rooms)
1.8mmPb(fluoro rooms)
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1920
Year

1928:International Congress on Radiation introduces the 1
of Roentgen

1931: NCRP Report No. 1

A All xray rooms (except for dental radiography) or booth:
shall be lined wittat least 0.5mm sheekead or equivalent
material...

A Thismay be omitted only on outside walls and sides
adjacent to unoccupied rooms



1931: NCRP Report No. 1 (continued)
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at least fourvweeks ve}cgtion a ye’arAWith at least 2 wegk
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1940s and 1950s
NCRP Reports from 194960

A Introduced the concept of benefitsrisk (ALARA)

Annual Exposure Limits over Time

1948: 150mSvyear 1000

= - # Radiation Workers
1957: 50mSvyear  § 1o '.
(ICRP) 32

gv 10
1958 50mSvyear  °
(NCRP) 1

1920 1940 1960 1980 2000
Year

1958

NCRP: lifetime: years as an adult x 50 mGy
public: 5 mGylyear

1960
Federal Radiation Council
public: 5mGyyear to an individual
1.7mGyyear average annual dose to a population

‘Annual Exposure Limits over Time
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1941
Limits placed oingestedradiumA SafetyFactor ofl0

https:// enwikipedia.orgwiki/ Radium_Girkg/media/File:USRadiumGisArgonne1,ca19223-150dpi.jpg

1950s¢ Radiatiorrinduced genetic effects

A Data from atomic bomb survivors

A Early analysis indicated a change in the ratio of males to females
to survivors. o

A (Later analyses showed the early
assessment of bomb survivor data
was incorrect)

Wikipedia Commons|

1960s¢ Cancer risk
A Risk of genetic effects had been owstimated

A Atomic bomb data showed increased cancer risk
A Do low levels of radiation cause cancer??

Philosophical shift

compliance with dose limits

emphasis on reducing overall cancer risks
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1960s 1977: ICRP Publication 2®Riskbased Philosophy
ICRP:

1. Justification §

A No new use of radiation unless there iset positive

benefit
2. Optimization A Incrementalrisk of death in safe industries?
A ALARAtaking into account economic and sodadtors 1in 10,000 per year
A Atomic bomb survivodata:
Risk of death from radiatiemduced cancer: 1 in 10,000 per &Gy

1977: ICRP Publication 2Riskbased Philosophy 1980s

Estimates of doses to atomic bomb survivors were decreased

Annual Exposure Limits over Time
§ Incidence rg 1000 - usly
B\ * #Radiation Workers
\ thought € * ®Public
§ 100 ¢
Risk coeffici §2 ¢t
§ 10
A Incrementalrisk of death in safe industries? 1990 8 L]
1in 10,000 per year
pery ICRP:1001 1 .
1920 1940 1960 1980 2000
A Atomic bomb survivodata: 50m Year
Risk of death from radiatiemduced cancer: 1 in 10,000 per 10 mC

Public limit: 1 mGyl/year (averaged over anyear period)
A ICRP

Maximumannual dose limit of 50 mGy/year
(assuming that theverage dose would be 10 mGyl/year)

What About the Shielding? NCRP 49 NCRP 147

STRUCTURAL SHIELDING.
DESIGN FOR MEDICAL
XRAY IMAGING FACILITIES
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