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DEPARTMENT of CLINICAL ONCOLOGYm EH IELD Rodiation Oncology
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Williams J. Adams, Ph.D.
Materials Licensing Branch
U.S. Nuclear Regulatory Commission, Region III
799 Roosevelt Road
Glen Ellyn, Illinois 60137

j Dear Dr. Adams,

Please amend our NRC license (48-10966-03) to allow us to possess and use
two x 1 Curie Gadolinium -153 sealed sources. This source will be used
under the jurisdiction of the Radiation Safety Committee.

The Gadolium -153 source is described as follows:
Supplier: Gulf Nuclear, Inc.

202 Medical Center Boulevard
Webster, Texas 77598

Source: 1 curie of Gd -153 as Gd,0 , Model GD-1
ThissourcewillbeusedintheN5r}and2600DichromaticBoneDensitometer
of the Lunar Radiation Corporation DP-3XT or AT. This device will be located
in the Nuclear Medicine Department. Enclosed is information on both devices.

Leak testing, surveys, quarterly inventories, and other appropriate radiation
safety precautions, as outlined in the conditions of our license, will be
followed. The source will be sent back to the company for disposal.

Enclosed you will find a check for $120.00 for the amendment fee. It there
are any questions or further information is needed, please call me at (715)
387-7637. Thank you for your cooperation.

Sincerely.

' '

/] ,.

Applicarit.hd
Robert E. Peterson, Jr.

-jHealth Physicist < <,
, g

Enc. Ar! 0F; m m . . - j O '

in u.n a & R / l 0 1 1985
0ateCheck M.C h D

~

REctognogZf.......nem n
0511180281 851001
REG 3 LIC30
48-10966-03 PDR

MARSHFIELD CLINIC 1000 NORTH OAK AVENUE
MARSHFIELD,g o 7 9 2 5 2 j
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AUniqueAc1ievement.

; FromTaeWorELeacerIn
1

! BoneMeasuremen:
i

'Ihe LUNAR DP4 is the only dual-photon most advanced, precise and clinically photon scanmng eliminates the need for
scanner capable of measuring bone den- relevant instnamentation. And to keep unifonn soft-tissue thickness thus allow-
sity in the entire skeleton and its constit- our users at the forefront, we provide ing measurement of critical fracture

| uent regions. The DP4 also measures them with software updates at no addi- locations such as the lumbar spine and

|
density of the lumbar spine and proximal tionalcost. proximal femur, as well as the total skel- |-

i femur. eton. Typical radiation dose from the '

i The LUNAR DP4 system was devel- scanprocedureisone-tenthof thedose
Ch. . lly-Proven from a simple chest x-ray.I oped and tested at the University of ulCa

; Wisconsin Bone Mineral Laboratory in Dtlal-Photon Measurement
the 1970s by the medical physics re-

,

searchers who fust developed both sin- The American College of Physicians has Proven Software.

gle and dual-photon absorptiometry. selected Dual-Photon Absorptiometry as
LUNAR instrumentation, which has been the method of choice for measuring bone overfour years of clinicaluse have

| commercially available since 1980, is now density because ofits low radiation dose, proven our software in the field. The
w c s an sens y. gohs bou schware assure

I lea r ar fa tie and s ,

; LUNAR continues to work closely

J with the University of Wisconsin Bone
j Lab and with other major research insti-

|
tutions. This ensures that you get the
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9 LUNAR DP3-XT/K?,
| Taetniqueumica Sa,ntion

- . n,. . ,

ForBoneDensimmery
Over a decade of research and chnical Ask A User!g 1

testing has gone into the LUNAR DP3
dual-photon spine / femur scanners. Our customers comprise over 85% of all. ,

-

LUNAR scientists pioneered both single clinical facilities using dual-photon ab--

y*)
~

and dual-photon absorptiometry and sorptiometry. They selected the DP3
.

helped LUNAR become the world's because LUNAP/s exclusive know-how
largest manufacturer of bone meas' ire- ensures trouble-free, question-free op-
ment instrumentation. eration and because of distinct advan-

LUNAR now offers the IBM-XT and tages such as:
ATas options to our acclaimed DP3 -Intelligent scans that reduce scan

r d anced features of the DP3-
-

area, scan time, and patient exposure.
. . _ - . _ _ - _ . _ _ _ _ _ -31ultiple sites-lumbar spine, proxi-

. -Multi-tasking mal femur, tibia, proximal humerus and
1 -Automated peaking other areas
ij -Iligh-resolution color graphics -Graphics displays-ultrafast, high-

" -Ilan! disk storage resolution images

LUNAR continues to set the standard -N rmal database of US subjects ,
'

4*a -

for bone measurement. These new fea- -Accuracy / precision based on physi-s

tures, plus a light-localizer and a belly- My c met algorihs'

band, add to the DP3's proven capability. -II.igh patient throughput with 15-
Contact us to see why the clinical _g,pys{ed software that takes

"

s e tumed to LUNAR with
the guesswork out of scannmg

~

-Medical physics support from our in-
house staff

-Software updates-free-of-chaa,e
-Service-1-year warranty with 24-
hour response,

-L,ower cost-extended source life-
' ' ~

.
-Operational ease--menu-driven,

automated software

.
._

fGT
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916 Williamson Street*

Madison, Wisconsin 53703
(608) 258-8545
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mmunal technical errors by correcting for Sequential measurements will therefore |
.

deadtime, spillover, beam hardening and directly indicate changes in calcium con- |
| scatter. LUNAR's iterative computation tent and calcium balance. In order to

i

techniques assure the highest accuracy achieve the best possible precision and to |
levels. normalize for skeletal size, TBBM is |

The operator controls the system expressed relative to the number of bone
through menu-driven opticns and simple pixels (i.e. skeletal area). Longitudinal
keystroi commands. For normal opera- observations in severallaboratories have
tions, default responses to displayed shown the long-term reproducibility of
queries establish appropriate scan pa- total body bone density is 1 percent.
rameters. The eperator can change de-
fault parameters where needed. High-
level automation reduces the possibility
for errors due to operator variation, yet "" """" *"

the overrides pennit operator changes. r,, gg
Real-time display of the scan image s r e * 1. w

""""" '"

allows the operator to monitor the scan E, ? $ *** V.

as it progresses. When data acquisition E =",=,",,, M **ra=,

and analysis is complete, the operator " " ' " *"""

can review and easily change edges, base-
line and regions-of-interest if necessary.

The LUNAR DP4 includes complete
dedicated software for scannmg, analysis,
quality control and calibration, including: SAi"' Scan Results remurscan Results

-Total Body Scan
-Spine Scan Measurement of Critical -

..
-Proximal Femur Scan

: 7. " j
" "'

-Quality Control and Calibration Fracture Sites ; ;
-Datafile Exammation '

g., ,

.

Measurements from axial sites correlate - ' -

poorly to both compact and trabecular ;_ .
| TotalBod Measurement b neI ssinthe ppendicularskeleton.

__ _ _

7 For cluucal diagnosis of osteoporosis and
_ _ __ _ _ . _ _ . _

other metabolic bone diseases, measure- -

The DP4 software automatically divides ment of key fracture sites, such as the
the Total Body Scan into major regions of lumbar spine and proximal femur, are
interest: head, trunk, anns and legs. The crucialin determining fracture risk. The TotalBody Scan Results
trunk is further subdivided into dorsal
spine, lumbar spine, ribs and pelvis.

Total Body Scan also is diagnostically,

sensitive even though less sensitive than
These divisions facilitate clinical and mear,urements at each site in defining
research measurements in which deter- specific fracture risk.
mining the magnitude of change m differ-
ent skeletal regions is cacial Total Body SPINE SCANS-High-resolution
analysis provides the coordinates se- spine scans of the lumbar region are
lected by the computer in detennining readily available. ' Die software provides
these regions to ensure optimal repro- automatic adjustments of the baselines
ducibility. and bone edges that are so critical for

Since calcium is a constant fraction of optimal results. Software prompting is
bone mineral (37%), determinations of given for identification of individual verte-
total body mineral (TBBM) are directly brae.
equivalent to total body calcium (TBCa).

PROXIMAL FEMUR-Femur scans
This has been demonstrated in skeletal provide a complete analysis of all the
series and by neutron activation in vivo,

critical fracture regions: Femoral Neck,
Ward's Triangle and Trochanter. LUNAR's
intelligent software automatically adjusts
the Femoral Neck region perpendicular
to the neutral axis, providing you with an
accurate, reproducible reading. Mea- ~

surements of Ward's Triangle have
shown the highest correlation to frac-
ture. The low-density Trochanteric re-
gion is the site of 50 percent of hip frac-
tures.

@iflROLNo. 7 9 2 5 2
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LEKAR Is Absorptiometry.

" ' ' ' ' * *
Applications Solid Support,

***** "
Reliable Service

'lhe LUNAR DP4 offers an unmatched -
,,

package of analysis capabilities for clinical LUNAR is dedicated to the support of our I
and research applications. The Total

customers. our highly qualified and T" - -'a
Body Scan is suitable for cross-sectional "

widely recognized staff has made LUNAR
and longitudinal studies designed to in- the largest manufacturer of bone densi- awxe amevestigate loss or gain of total bone mass

tometers. We provide ourcustomers *"'*" 247
m patients suffering from metabolic bone with extensive application suppoit, a em
diseases. Low precision error makes the

complete one-year warranty and 24-hour
DP4 ideal for clinical trials of therapeutic

service. our unique " Bulletin Board"age ts.
offers fast assistance and informationg g
about current events and research find-key areas for diagnosing osteoporosis
ings via telephone.and monitonngits treatment. Since "

these regions are composed largely of
trabecular bone, measurements take" Advanced Hardware s,* ,,,co w - uo.,
here willindicate changes in bone mass
which are not evident in measurements LUNAR's solidly crafted instrumentation
cf the appendicular skeleton. Therapy for assures you dependable service and
bone loss can actueve axial gams of 15 t maximum throughput. The DP4 utilizes
20% peryear, whichis often accompa- the widelyaccepted DEC PDP 11/23

,

nied by a pninet stability or even loss computer. 'lhis scientiric computer fea-of bom h Mmbs. Wand fe- tures floppy-disc storage, high-resolution
mur scans are also usefulin diagnosis and graphics display, floating-point processor
serial monitoring of bone change stem-

and memory management. High-speed
ming from renal or endocrme disorders.

nuclear electronics reduce high dead-
times typical of systems based on multi-

Built-in Normalization ch"""ei""^3 2*rS. UrLA MprinterY
gives high-resolution printed copies of

scan hge anh
A!! scan output is provided in terms of
departure from normality as well as in System componentsinclude:
calibrated mass and density units. A large -DEC PDP 11/23 system with 128 K
database ofnormalvalues provides a memory, two RX-02 floppy drives,
ready companson that can be included on floating-point processor, memory man-
the screen or in the print-out if desired. agement and RT-11 operating system NAR RADIATION

-vr-100 monitor CORPORATION
| -LA-100 printer

-Rectilinearscannermodule(210 x 60 916 Wilhamson Street
cm scan area) Madison, Wisconsin 53703-

i -Complete scanner software (608) 258-8545
-Console table

,

-Calibration standards '

| Radionuclide sourceis 153Gd(ICi). -

Sourcelifeis 12 to18 months. NRC or l
state licensing is required for handhng I
isotopes.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ - -- - .-. - - - , - - - - - - . - - - - - - - - -
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l.jCENSING IN1 ORM ATION FOR llSE
. OF RAD!OISOTDPES IN DONi: M I N ER AI. SC A NN Ef'S

.

The ut. 1-125 and Gd-153 radionntlides for hone m i n ci .i l
scanning re .es l i c e n s i n:t liou tio* appropriate a ut tm r i t y. The
Nuclear Regulatory Comn i n ion administers lir"nse to individuals
or institutions w i th in certain s t a t e s. 't h e remaininy <tates, the

ca l l ed "a g r eem e n t it a t or ", ailminister iirense' io iheir ownso

re si d e n t s. AlIhouyh Ihe fsi Iiowing in1ormaLioo roVeIs on 1 y Lhe
'! R C re gu la t i o n , mo s t state r a d l a t. i o n co n t ro I ngen< ie, have
similar requ i r eme n t . Individua1: within ag reem e n t states must
contar t their appropri at e st at e agenoy fo I i r e n :-: i n g iniormation.

Na jor hospitals may have b r oa d Ni: C license, Ihat al lo w
po ss es s i on of alI rad ionn e l id es w i t. h atomic num b er i to 83 for
medical use. T h t- total amount a! lowed for an individual
radionuclide wilI vary with institution and requires a check of
the particular i n s t i t u t i on 's 1icense. If I he Iicensed amoun t s
are compatible with t'ase listed bel o w in 4ec t io n A then the
1itense need not be amended, llow e v e r, since broad 1icenses may
also have a limit on the total ra d ioac t i v i t y , it may he pr ud en t
to amend for the spec i f ic inclusion of I-125 and Gd-153 tor bone
m i ne ra l analyzers.

Institutions w it h Group VI li cens in g do n o t. ha ve to amend
for use of I-125. Ilo w ev e r , Gd - 153 is currently not a Group VI
i s o t. o p e and its use requires a license am e ndm e n t. Institutions
without broad licensing or G ro up Vi must amend their c u r r e n t.
licenses to i n c l u d e t. h e use of sea l e d r ail to nu c li d e s o u rc es forbone mineral a na l y ze rs. The i n s t i t u t i on 's Radiation Safety
Officer will d ir ec t the filing of an amended N RC form 313. The
following in f ormat ion w i il assist in a ns w e r i ng it em 5 a nd fi o f
form 31 3.

A: Radioactive materials

The appropriate source in f orma tion as determined by intended
clinical use shou ld be i nc l ud ed in item 5 of N!!C form 311.

Element chemicai manofacturer amountand and/or and
mass number physical form model number

125-! ion exchahne AECl, C324 240 mci cach
or other NRC 300 mci t.o t a l
renistered

153-Gd G d O.y ColI huc1enr 1200 mci cach
Model CD-l 1500 m C i total
or uther NRC

r e g i s t. e r e d

m
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Du r i ny; normal use onIy one isotope per uniL wi1I be on site. l'o r
. c . I n t. i n u i t y of pa t i en t scanning, the iotal a m ou n t li st ed in the
license m u s t. i ni lude the inamed ai i v i t. y of a newly received

i ec a y e it souire to be returned to the sou rc elsource and the
manutacturer.

11 : Deirription ut use (item 6 NRC lil)

The sealed s ou rc es i i s t.e il a b o v e w il I ie u se d in one of two
L y pe , of bone m in c r a i ana1yzers. There must he a dirert
reterence to the NRC device reg i s t r a t. i on number.

;ource 1.U N Ai! device NRC dev ic e
ree ist ra t ion

121-1 SP2 N R- 4 :H)- D- 10 2 -S

I 3 3 -(,d DP1 N R -4 3 t)-l)- 101 -S

C: Training and experience

By definit ion, broad medica 1 1icensees and Group VI
licensees nave users who have adequate t r a i n i n >; and experience to
use rad ia t ion. Individuals planning to use 1.U N A R's bone minerai
an al yz er who lack t he re q u i r ed training and ex pe rience must
approach their institution for required training.

Each 1.ll N A R hone mineral ana1yzer is installed by qualified
I ll N A R personnel who provide two days of installation and
training. This training covers source i n s t a l l a t. i o n and
exchanges, w ipe testing, scan operations, and data analysis and
i n t e r p r e t.a t ion. The institotions !!a d in L i on Safety Office must be
present for i n s t. r u c t i o n on source re piac em e n t and wipe t e s t. i n g .

.

QHITR' L No. 7 9 2 5 2O
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DICHROMATIC BONE DENSITOMETER
ADVANCED TECHNOLOGY
FOR AXlAL BONE ANALYSIS

i

(
,

F R ff f_f.j.f.| f f L ;::^ ffj R.f}QQhQ) , - ug'< ;5 ' '.; : f ;.|:~;3;. .' y & ( :
'. :

~ .:: / ,, ; : ^f 3 _ *. . .Qy% ~ . . . ,'\ n ,
.. , . .,..

[.. Jdy. : . .. :
'

h%-Qq. : '.i. . 7.: :x

, ' ". J .,9 ':.c. 3.g::g.s&; .; y :. .w: .. . ' , W, . ec .. . + 2 . -

.-, .

." c;f,. ;2 - : .
.

3, . _ . , . , . ,
_

o ; ._ , , . .: ;;4w : n

n 3 e . q. , . 4_; : ,.
--

1. . . : : _.: ::;
.

. . . _. : . n. . s '* . : .. v 's; - -Q
..

e- ,.'L: *;'.,...,~;. - ('
,-w. . . ,

-

..s.
-[ , . ' , . ' - - y,

'
~7

1 . {f#,

. . ; . . ' ~ /,;L. w
'

, ,- ..

Q.y ' .' G. . &.' . , ' y . . . ' h . .'. ' .*.. y. . .
,

. .'. N. m' ':s V...] ., . - _. .

Y : ,* : a. ;
,. . . ;

.. ' . _ s- ..

.e . :

,.,,:,- z y. 4:.
; s...+.r...:. -an g , ,.'.;.,... . u . *an .

. . . . . ..-
.p: . , ; b (e :ss

- s e T; . ,. .$..r ;!

p y.q -^ . ; L "_ , .. ' .' ; ,
. A.; , .-. g, ,?

. ; '
. .L .p : . . . .. :. ~. . :. . j .@ 'm.1 . .p . _. _u.

'- '
'

, . . . ' .,. .. , -
. .' .

s . . , . . .

-

k$.. . . > . ..

-|,
''

.
'

.
.

-

~ -f.; .J. , w .;.c
, '

.... ' ..: .- -u' . . :,. - . . . , ,
.

.. . . " ., ~ ,.. ' 'y
j fy=.:Q - < ~y : %~ <qw.- "y Y;'*-;=ap. J ' .*}?y[. . '~7;.

i
~

.;...
..

;
,

|

. - .. .. g ;*:-
, ._.

W, v. u. . .f.~., JM W 1 " "> - i : 1 " ", '-a ^ ' C
t

;

| . ,1 D . ;. l. ; ,
.

. " ~' .~ . .D'
a

,,
. j

^

; ''

; ,1 , g ;_'i;f.. ,.

!
. . . .

. , . , ~ . ~ . . . .; 7 'p. : - . y - . , - .. . - . ;; 3 . , * .; q . '.9;
. . , _

- * ;q:. . .. . ;;.z - .:. ; ;*
,f-. v. : ;

, .,

,. . . . ' . :. - t .: | 5;;
;

|

s . 7. '..^"..e._*;yy .4. , t . ' ;, (. 'i .t
%: e. [ . . : ' : . .

;.-
-

.,

! . 't , j i. : y * ' . ' q , .; ,, ;.. . g- . -- . - . 4s
%.. - . * . e: .

g

4,7<. .g;Q n' :'.. ' ' ax,. .: .. . ;. s.
.,

,

- ; ; %.; .W.d.4. s''M
.. . y y.w. ,;o . -- ..- : < : , ~ .,. p.a

.~

. .; . ; . .
' ;V:: !;w:,' y W;

.;
:. : . : . . . . . . . , . : .

.

' % c :- ,R.-p |L
qA ,: .hg -c;:. -'_ . :

.

e:-r 4 y , f 4, . ,x . ,-t; = | .:. L . ; . .: .. .n.,.. . f ;* p; ., 0,a.7.- N: ?. u. ,:; A. t.
.

.

,e .$.:.-1

g$p~.2. ; . .. }.|3 4,' y;R. ' \* . : F !:: , ' f:[.L N' :'' fy '$. 'V,
I

,

. ; . y . n .d , . '.

G. 5 - & ., ) . . . . ;,' W... y.p.. . . .; ~ y. f %,I
; .;.. . ; J ,..g ,.;v .

e O v e. .. '' e.u.. . : >.r . ;; -

,.y p. . ,e ','.'.c. 7 ;. u ,,y,.'.l
* .,"y.,'.';. ,.

'#.

;.9. x , ..; , . ..',.3..' .y "[,s - .
] ' ' 'M2 . [, ' '

- } , |*;i
.

( ...,;,,,
,.. ,

j y: < .. y ; ;, . : 9 .y[ a -%.:; V; 1., :@, ~ '. *3, A. . ) J.|w,% ,yjg' WK .1.'.g;.+ a ,. ~ . . ii * .'rg.. 4,: ;
'

_
3__.,. 4; - ; s; . ~ -- 8

.:.

. . R., . y Q.4 :p, , O ;,V..yy:;; @ /.~ q: y...:; M ;''Q;* j#. R. 4s..;..,,,.....:,.. . . .
.

y . .. . .: . , . . . ..

. '

.s . -.p.y . ......;e..
',

W-

. . t. . . . ;j . . . . . , -. . , .
a s 4 ^, ' : 2. n
* (a f. : ' . , %., N [ .,.f, w-4| .. " . . . ; , _ . ; ef.2:n,.y ' |:* Q.: ,:, - .. R ;_ [ ; z.G. |.5 . .'[.-

.
. a .

,

j'w,e&.c''
.,

t ", c :9 <
7.--) % 4.::. y'. ..-. . . % V.. : n .; ; F ;; ?.a r....w.

..t . . .

, . . ,
.

...
. .) .s

.
W9

,. :. .. . . a s e .g :N. . . w.;- Q: .. . .. .
.: -

| . : . .
. .: . q; ,. , . .. . :;;,. O M [4,j g: ::.4 : i .. ? *' v. : .: . .- :

g? ? '' 3,{ W,
#'j. . C ::.r...*: - :. - O . ;; , ' :' . f a :p ? i ~ -$ j . 9 '. .: .4 *. ft ,p r. },[j

a 1. i: 3.,; +.f.Qse,-[.
:y.a |: 0;!.3j;;.3 ^ ! '. : %.? .*. Og' ':.f%;

g
\ Qb. J::. ;; .||: ;Qh. :

.

M." . : .f h % [';$ .. k. ~Q:a +g .7,h ; .&.:z.'-(: f. 7
'QW r

.

y; .' y|. y n; ;. . ~3.:5 ' < q.n j.7 p:a v .

,3.._. <[ _. . ; ? _ ,~ y. . _ ; Q- ' 2_.Q.y.s .Y.,: s : ,.: am
, 3 . .;.''

$%;; go, ; ; ., ._ ., , ... .. ;
>

1>
,_

:) .3 ;L;.. m. . v . : . . ; ..'.
. .:: a. . .. :.4.Q: r |%y.gs,& ,(.L1. ~b<q ! L ; .qm:~M., % ; " .

. g. . ;;; m. ~ s '
_ '''

yMB - -;
,

..y -...w .i' ;;g .p.

^* V1

: ; + '.. . ,, . m- 7._., ; ? _:.
:

,: .--

M. ,;w,M., L .. x . 9
'*

g(;p & S:
I. 3 , Y ,' .> .f '?'. : " .,

*- e i

: '

i | . 7.0..y * '.:. L v: - [:u . n. i; y# ,; .:
1

-e . ;

V ..

'p r.. }.9,y*-; a m .;t yQ;.n..m'~ M .': ) . J. s .. .t ::: ; ..f ~. 'fc :ip -s . + g., . 3,e :. .1 Y.-V, t. R:; . 4.y
i,

7., .r. 4:1 ., ..-;-.. s.
,

'
. _

'

y. . .

cp %.-A v', . . g.n' ' . . g.e sic: a .a' '. . . ..k' ' ~. : . *. h .%.e e:Hef
c

' S, S , d ,. ..
.j

1

$hk hhk hi
,
,

|
I

L

b
i

|

._ __ _ - . _ _ _ _ _ . _ _ . __ _ __



. _ _ _ _ _ . - _ _ _ _ _ _ . _ _ _ ____ - .- _ _ _ _ _ _ - - - - - _ - - _ _ _ _ _ - . . - __ _

. . ,

~

Mund . ,1

PHOTON ABSORPTION TECHNIQUE - SINGLE AND DUAL ,

'

Physicians and clinicians have long used the widely accepted photon absorption technique to quantify i
bone mineral content in-vivo. This technique utilizes a beam of discrete energy photons from a radioactive

'

source instead of the broad energy spectrum of an X-ray beam in radiographic methods. The highly collima-
ted beam passes through soft tissue and bone with its absorption monitored by a photon detector. The
mass of bone mineral present is computed from the number of photons absorbed.

The monochromatic photon absorption technique, utilizing photons of a single energy. provides accurate
and precise quantification of the bone mineral content of the extremities such as the radius or phalanges.
The dichromatic or dual photon technique evolved to expand the capabilities of quantifying bone mineral
content from the extremities to the axial skeleton. This technique uses photons of two distinct energies.

!eliminating the need for a uniform soft tissue thickness surrounding the bone. The dichromatic photon
absorption technique is suited to quantify bone mineral content i.1 the spine and in the entire body.
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THE NORLAND 2600
DICHROMATIC BONE DENSITOMETER'
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2600 DICHROMATIC BONE DENSITOMETER WITH SCANNER UNIT,
'

AND COMPUTER WORKSTATION

The Norland 2600 Dichromatic Bone Densitometer (DBD) employs the dichromatic photon absorption
I technique to quantify bone mineral content in the axial skeleton. The 2600 Dichromatic Bone Densitometer

includes a Scanner Unit and a Computer Workstation.

The scan and analysis processes are directed from the Computer Workstation usigg the computer key-
board. The computer's color display guides the operator through the entry of patient information, initiation
of a scan procedure, and analysis of the scan data. The operator may simultaneously analyze previous scan
data while a new scan is being done, since the Scanner Unit has its own microprocessor control system.
The operator may store scan data on the computer's disk memory for future analysis if immediate analysis is
not desirable. Analysis results are displayed in color by the computer, and may also be printed out in color.

!
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SCANNER UNIT - VERSATILE AND PRECISE I

The $ canner Unit has an active scan area large enough to accommodate an adult of 195 cm height. The N

| desired scan region is easily located by means of a Laser Positioner built into the detector head. The Scanner |
Unit, mounted on wheels, is easily moved from one location to another. Retractable feet provide a stable
base when it is in operation. g

| All functions of the Scanner Unit are controlled by a built-in microprocessor with initiation of the functions 5

I by the Computer. This local control of the Scanner Unit frees up the Computer for other tasks. The operator I
is able to make efficient use of the system's capabilities during the period of a scan. |

S|
The scanner can move in any direction (X, Y. or at any angle), at any speed from 0.1 mm/sec to 50 mm/sec.
acquiring data samples at any rate. The operator may select the scanning speed and data sample rate
to provide the best precision of measurement with the least time spent and lowest radiation dose to [
the patient. |
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PATIENT POSITIONING SYSTEM - EASY TO USE
.

Norfand's 2600 is designed to orient itself to the patient. The 2600 includes a Patient Positioning Systeril |
!

which allows the operator to direct the computer to the scan area without constantly repositioning .

j the patient. I

Scan preparation is easy using the Patient Positioning System. The patient lies down in a comfortable {
position on the Scanner table. The operator follows the instructions shown on the display of the Computer i

Workstation. The operator uses a small Handheld Remote Control to manually move the Scanner arm to |
positions directly over certain anatomical landmarks. The Computer prompts the operator by specifying
these anatomical points, and a Laser Positioner built into the Scanner arm allows the operator to locate *

them with pinpoint accuracy. When all such landmarks have been located and marked, the Computer willi '

proceed to the identified scan area and scan at the prescdbed increment rate.
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SAFE SOURCE INSTALLATION

f
The Source Holder supplied witn the Dichromatic Bone Densito- 4fJ,y'
meter is designed for ease and safety in handling of the Gadolinium-
153 dichromatic source. Constructed of lead for maximum shielding.
the Source Holder has an integral shutter which opens only uponi

being installed in the DBD Scanner. The shutter closes automatically
when it is removed for source replacement.

|

| A second electrically actuated shutter is part of the Scanner System.

| This second shutter opens only during a scan, and closes
! automatically when the scan is finished. The fail-safe design of the ,

shutter results in automatic closure of the shutter in the event of a
=

!

| power failure. SOURCE HOLDER INSTALLATION

1

)

i COMPUTER WORKSTATION ,. . i

: The Computer Workstation of the Model 2600 handles control of |

) the Scanner Unit analysis and storage of the data, display of the ,

results, and interaction with the operator. g
*

The nudeus of the Computer Workstation is the IBM Personal
,

'

Computer XT* The IBM PC XT utilizes the Intel 8088, a third
i generation 16 bit processor. The Intel 8087, a mathematics i

coprocessor, is incorporated in the system to speed computations. |
The XT features a 360K floppy disk unit with a 10 megabyte hard | ,

,

disk for extensive data storage and quick file retrieval. The !

Workstation communicates with the Scanner Unit via a standard i
,

| RS-232C serial port.
'

COMPUTER WORKSTATION
WITH IBM PERSONAL COMPUTER XT j

|

1

-
USE OF COLOR _

::
_ _ _ _ _ _ _ _' - ::.-- . . .=.w ....;;;. . J. : .A color display monitor is provided in the system, capable of 16 color. |

high resolution graphic displays. Use of color makes operator inter- .
..

action easier. The operator may designate the spectrum of colors z. - -. - .gj
!

used in the data displays. 4i
! !

| A color printer is available for hard copy output of graphics data 1- .. :

; jipresentations. patient measurement reports, and patient lists. , . .;
_ .m -

|
, . . . _ . . . . .

,

' . . ?. .. . . , *.L . . :. . . .. .

-

COLOR PRINTOUT OF
VERTEBRAL ANALYSIS DISPLAY
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! CAPABLE SOFTWARE

'

Norland's Bone Densitometer control and analysis software, called "W",

: Bonestar, is versatile and user-friendly. ,, ,.

Standard BoneStar provides the foundation of the system: control of **" f """ ""['" "
" " " " ' " "

; the Scanner, management of patient records and data, fundamenta! ,,

| analysis algonthms,and the specialized ability to run and analyze * " , ' " " ,,
'" "

j spine scans. The operator selects the desired function by depressing
the associated function key. Optional additions to BoneStar add the e.,+~~.

,

ability to run and analyze the whole body scans PATIENT MENU,

|

j The Bonestar software is versatile because it is written largely in BASIC. Complete source code is provided

| allowing the D8D operator the capability to modify the BASIC program to suit his particular needs for special
! analysis or display format needs. Many of the Bonestar systems subprograms, such as display utikties and
i math routines, are written in machine code for fast execution.

BoneStar software runs under the standard IBM, PC-DOS' operating system. It is compatible with most
programs which run on the IBM XT. The IBM XT can be used for other purposes when it is not functioning
as part of the D8D system.

umuus

EXTENSIVE ANALYSIS AT YOUR' FINGERTIPS |
'

Scan data can be presented in several levels of analysis. The vertebral analysis provides the operator with
! information regarchng the entire LM3-L4 vertebral segment. A visual representation of the scan area is ;

j displayed using a color spectrum to show the various levels of bone density. Bone measurements are
j calculated including the average linear density, areal density, bone area, and bone width.
!
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| VERTEBRAL ANALYSIS VERTEBRAL ANALYSIS RESULTS LOCAL REGION ANALYSIS

|
i

The operator can further define an area for analysis at the level of a specific region of the bone or even a j

particular scan line. Selection of a specific region of the bone provides the bone density depicted using the
|

i

j color spectrum, total bone mineral content, total area, and ' average areal density for the selected region.
,

An individual scan line or a line analysis summary can be selected for |
a more detailed level of analysis. The Line Analysis Summary depicts l'"' M "

i

'j bone density using the color spectrum with bone mineral content ,. ,..

and bone width measurements displayed. Selection of the Individual a "> >

Line Analysis allows the operator to evaluate the bone density, bone {0 f l ".
% i .,..;.'J. . N, :mineral content, and bone width for an individual scan line.
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lNDIVIDUAL LINE ANALYSIS
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VERSATILITY IN SCANNING
.

Multi-tasking and multi-processing are an integral part of Norfand's Dichromatic Bone Densitometer system.
j With this advanced type of system, the operator is free to use the Computer for other tasks during scanning

time. The operator can enter patient data, review data, or perform analysis of a previous scan.i

All scan data is saved by the system in its raw form before any corrections are performed and prior to
j analysis. The operator has the option to delay analysis of the data until a more convenient time, if neces-
| sary. The original scan data can also be accessed at a later time for analysis using different analysis pro-

J cedures or algorithms. An additional advantage of storing the raw scan data is that any future changes in
j analysis procedures and algorithms may be applied to previous scans.

i

f IM

|
DATA BASE MANAGEMENT ;

. Norland's Bonestar software supplied with the Dichtomatic Bone Densitometer does more thanjust make a I

'
bone measurement. display the results, and type a report. BoneStar software also manages complete patient
records and bone analysis data files for each patient.

Each patient has a personal data file which is entered'once by the operator and stored on the Computer's
'

permanent hard disk for immediate reference. At the same time, a master directory for the patient is initiated.'
,

The master directory contains lists of raw scan data files, analyzed data files, and results files for each patient ;.

providing quick access. This directory is stored on the hard disk for immediate reference, j

!
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SELECT A PATIENT PATIENT PERSONA'L' FILE SELECT SOURCE FILE FOR

j LINE ANALYSIS ;

The operator can store the actual scan files on hard disk for ready reference, or on floppy diskettes for |
archival storage. Cross referencing of data files archived on diskettes is provided with the volume number of,

the diskette listed in the master directory.

:
I am
| NORLAND DICHROMATIC BONE DENSITOMETER
I THE INSTRUMENT OF CHolCE

in its second decade as a manufacturer of bone measurement instrumentation, Norland Corporation
is dedicated to bone densitometry and to making the Norland 2600 the instrument of choice for
dichromatic photon absorptiometry. Contact Norland Corporation today and discover why the Norland
Dichromatic Bone Densitometer is your choice for bone mineral analysis.

i

*18M Personal Computer XT and f0M PC XT are trademarks of
internatxanal Business Mactwne Corporatxan *,

tPC.005 ts a trademark of Microsoft Corporatx)n

Norland Corporation Distributors for USA and
Norland Drive Latin America:

"'' " 'COR PORATION '

" " dison Ave'AN AmuAM Of COtDis CONORAHON [

(800) 558-0158 Fort Atkinson, WI 53538
In Wisconsin, (414) 563 8456 (414) 563-9341
TELEX: 26-5448 gg g ggb;-
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Nos-1and Gemeeal Hospitals{j , *
.

, '

'j Di chr omat i c Bone Densitometen-

| fJuclear Medicine Department Dr. Ferdinando Mooselini
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| Local Region Analysis TIT: BE:42:26 TATE: 81-91-1985
:

| 6-.... _ _ . _ - . - . _ . . - - - - - - . . . . - - - - - - - - --- -,

I
,

Patient: Yohann Philibini Source File: Spine scan A on 08/03/84|

I 840000090000 S080384A.A0
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