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"METHOD FOR UTILIZATION 113 LYMPHOSCINTIGRAPHY IN
ESSENTIALLY FUNCTIONAL BUT ALSO MORPHOLOGICAL ANALYSIS OF
BOTH DEEP AND SUPERFICIAL LYMPHATIC SYSTEMS THROUGH STATIC

AND/OR SEQUENTIAL IMAGES"

] BACKGROUND OF THE INVENTION
The present invention refers to the obtaintion

Frotess  of Superficial and/or Deep Lymphatic Suctems

functional az well as morphologycal map. since inferior
members until therax duct of both sumptomatic or
14 assumptomatic with the potentiallity to develap lumphatic

rathology individuals.
fmong other lymphatic pathologies as neoplaciec for
example, lymphatic edema of inferior members im human
beings represents until this mowment & scpecial diagneosis
15 challange., of which principal stranaulation falls over the
technic limitations of diagrnostic arrroach weed to  study
those sustems. The lumphoangiography, & radinologic method
vused in the majority of limphatic investigation centers
is limited for numberless factors, being the most
20 important. the fact of potentially be able to damage the
examined vein, somestimes. irreversivable. This iatrogenic

possibility  has limited the number of rpatients to  be

investigated. turnins on  impracticable ths preventivs
diagnosis of assymrtomatic with rotential edems
258 develaopment and evVER posterior inferior members
glephantiace individuals., That refered impracticabilitu
for assymptomatic individualsz., iz still more remarkable in
the &accesz to narmal individuals. that reprssentsz ar
gssential step for the pathologiz modificationz propers
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interpretation, which Kknowledge ie still not exhausted.

All of that methodoleoguy limitations and uriwish
consequences. went on to the search of ne@ techrnics that
should make possible those sustems more adequate study.
Then appeared the radiopharmacs. to be used if

lymphoscintigrapha techmnics. Initially. the colloidal 198

Au. in general gave a good kind of lymphoscintigraphy, but
ite wuse has been abandoned because of the high absorbed
radiation at the.injection site.

fmong the f% m Tc marked compounds praoposed for

lymphoscintigraphy. such as phutats. hematies., albumin and

wm

celloids. only the antimonial colloid showed satisfactoru
proprieties in relation - to the visualization mép of
lympheonodes metastasis of patients with mamwma’s carcicoma
and melanome.

#lthough the encouraging related results, two great
limitations remains for the use of 9% Tﬁ marhked
colloide. wmainly due to particular characteristics of the

used tracers: 1 - The interstitial space clearen

[}
m
al
3
P

ite lymphatic flow entering depends on the particle size
and the mononuclear phagocitic sustem fumctional state:r 2

- The tracer migration from injection intertitial site i

1"

i

only 1-33%¥ in 24 hours. not reflectins this wauy, th
lymphatic vessel flux.

Thern. one tracer not particled. not colloidal. lumph
soluble and with large enough moleculeé not to pénetfat&
iri capi]larg membrans after interstitial appluing., would

be the desirebls substancs ta lumphoscintigraphy

Furposef{ll,

PCT/BR90/00022
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In 1982. Henze and cols.(1l) presented a new 6% fii—
~Technetium radiorharmacs: the 2%m-Tc-Dextran. that was
first utilized as sanguins pool marker im
angiocardiograpyc studies and S00h after, for

05 lymphoscintigraphy.

Being the Dextran a gluccse poluymer clinically used as
Flasmatic expancor, innocuos., that staus in the vascular
space after endoveinous injection applyinag, that has an
adequate molecular weioht not to cross capilliary vecsels

10 being cansequently drained onluy b Tymphatic
sustem.besides don‘’t be phagocited. it permited its

utilization with sucessful possibilities.

In 1984, Ceriane and cols.(2) also used the 500000
nolecular weight ¢ w Tc - Dextranm in abdominal

13 lymphoscintilographuyc studies of control individuals and
patients with lymphom and elephantiacsis. Their objective

Was visualize the popliteal, imguinal, iliac and

lomboaoriic localizations corresponding lymphonodes.

The lumphatic phylariasis is & desease caused by
20 Brugia and Wuchereria species, that attainz around &0
million persons and exposes people Lo a areat infection
risk. The Wuchereria bancrofti causes the bancrofiose and
revests itself of & gresater importance such for the mumber
of people attained as for the fact of beins an euclucive

pags} fumarn being desesase.

The lack of an evperiment amimal turns impossible &

in]

reat number of studies. inm all Fislds., difficulting and

retarding a rrofounded krnowledse about that desemse. whnich

ot
n

-

7
-
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]
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amd most of times. impossible prognostic. Az it

-
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n

parasite that is odged im ths. lumphatic systew. the
principal desesases’s consequence is this sustem’s damage
o, it was necessary teo develop protocols for o the
05 lumphatic attacking precocious detection. befors the

symptomatology appearing, which once instxlled is

[
<
1}
-
uz

difficult to solve, when it iz possible to do that.

The clinic form that represents & greater challange to

the invastigators logic i= exactly the circls
i0 microphilarian one. that im mosi parit of individuals
appears cowmpletely assymptomatic.

Until today. it was never done a longitudinal study
that could characterize the natural deseases;s evolution,
allowing that waw an individual pfﬁgnﬁatic. With the

15 investigation protocol proposed by the present inventiion.
it was possible to obtain & clear and prascise evaluation
af lumphatic  systenm FUﬁ:tionzlitg. in potentialy
predisposed individuals. Becausse oF the complete
assymptomaticity of those individuals,. altough lodsing the

20 rarasite. ang investigation was initizted only by +ihe
lymphatic edems appearing occasion. don‘t being verntilated
before that thew could have some modificatiens in  their
lymphatic draining sustem and whzat does it mean. Tha
precpcius diaagnosis was bheen ever retarded.

25 DETAILED DESCRIPTION OF THE INVENTION

The adeqguate radicpharmaceutical composition Was
prepared bu mixing ¥ or 3ml of F¥m-sodic pEPtéchﬁetate

(2600ﬂ8qim]}1 freshluy eluted from & Techrnetium generator

with 100mg  of leiophullized dextrarn with =2 standarg

g
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molecular weight +that wmway vary

S00.000. The chosen one was the
S0 that it was obtained

radiopharmaceutical comrosition.
0S That solutiom was wutilized in
within the next =zix hours. Th
insulin pattern syringe provided
needle, with single body in or

breeding, containing one aliguot

10 injection suringe was calibrated
in order to consist for esach inf

(delta volume: 0.2-0.4 wl) of 99m
of 185 MBg (delta artivity: 150-2
-10ma} of dextran 500.000.

15 The injection applying iz sub

take Deer Lymphatic Susten images

at exterior retromallenlar reaion
tao ohtain Superficial Lymphat

injection applying is done at fo

20 space. in the direction of its
side too.

Immediately after injections
submited to an  adequate  lymp
phusiological factor. In orde

25 images. the indections are apel

surine position  under the eauip

images and his lumphatic suystem i:

nature exercise that con

Ul
]
ok
"0
s

over indectior site during 3

PCT/BR90/00022

from about 100.000 it
300.000 daltons dewtran.

the COm-Tec-Dex 00

an appropriate injection
€ injection used was an
with a 1340.36mm (27.56)
der to avoid dead srace

of said solution. The

i)

by wmeans of % curiometer
erior extremity of 0.3ml
~Tc-Dex 500 with activity

20 MBg) and 7.5ma (delta:

cutaneous and in order to

- said applyimg is  done

o

a one for earch side. but

ic Sustem images, the
ot’s first interdigital

upper part. ane for each

aprluing the patient i

e

hatic flow stimulation
to ehtain sequential
gyed with the patient at

ment that will take the
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hand.to obtain static images. the injections are applued
with the patient at dorszl decubitus man pﬁ;ftiﬁn @nd  his
lumphatic sustem is stimulated by an appropriate up =2nd
dowrn walking. done in conformity to his ocwun rhythwm. bare-

footed., alomg 2 course around 350 to 450 meters.

The equipment wused to taks the images ie

w

large-
field-of-vieuw gamma camera provided with parallel
collimator for high resclution and low power. in line with
a computer, In order to obtain sequential images the

machine is placed at anterior incidence over patient’s=s

relvic region and the itages are collected sequentially at

gbout 1 wminute intervals during the Ffirst hour. being
registered, each ohe, in & db4xé4 pivels  matrisx,
automatically kept in flopries diske and analused by the
computer. both wvisual and gquantitatively., +throush an
activity versus time curve since interest analog areas

settled down by means of am electronic pEﬂ'paiﬁted, over

thewm. However. to obtain static imaxges. they are takern. bu

"

uccessive sections with the machine placed at anterior
incidence over patient’s inferior members., pelvis. abdomen

and  thorax. being registered. sach one. in a 12&x

I

=]

4
i2

pivels watrix during 10 minutes or untill reach 100000

countings for imagse  and then automatically kept iF
floppies disks for posterior analusis. Inm this rase. the
images are collecied at about i1 hour. 2 hours and, if

necessary, &4 hours intervals.
DISCUSSION OF THE INVENTION
The azssumptomatic individuals investigationm with the

3

aled the unknown fact fthat Sons

m
m

presente method rev

o
R
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them have already developed significative alterations in
their lumphatic systewm with no manifest symrtom at ali

What can modify +the lymphatic lesion course? The

therapeutics. +the individual responses or these +two

09 factors combination?
This technic’s innocuity permitse its procedures
repetition €0 many times as necessary to allow £
lTongitudinal study with adequate individual time

intervals., Otherwise. +the thecric’s good reproducibility

10 permits  an unifore interpretation over the sam

i1l

patient.

4
i
T
1]
—t
—
o
e
o

mong diferent ones.

Besides Superficial Lumphatic Sustem visualization
with both normal and abormal images, Deep Lumphatic Sustem
Wwas alsoc investigated by luymphoscintigraphy method. that

15 had never been used for this purpose before.

By the results qualitative amaluysis it was verifyed

the necessity of 2 semiguantitative study. Then., it was
procceded to the obtaintion of standarded tinme intervals

images, that permitted a2 lumphatic sustem functiom duymamic
20 study., inexplored till nowadays.

fiany study possibilities come from thiz method., for

1) Normeal individuals Lumphatic Sustems Fhysiclogy

studies., rroviding basic informations for these systems’

=

25 workid processes comerehention.

-

2 Preventive diaagnosis of

ndividuals with the
potentiallity to develor lumphatic pathologw. csuch in

inf

m
1
]
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37 Longitudinal studies allowing prognostic possibilities.

4} Therapeutic conducts monitoration allowing the

NEec2ssary adjustments during sach pathologu pecifi

w

i

therapy.
o) Deep Lumphatic vessels exploration with static and/or
dinamyc images. allowing qualitative anmd semiquantitative

analuysic

us
"w

-y Superficial Lymphatic System exploration with dinamuc

images., allowing semiquantitative anmalusis,

PCI/BR90/00022
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ADVANTAGES OF LYMPHOSCINTIGRAPHY

IN RELATION TO TRADITIONAL

LYMPHOGRAPHY

 LYWPHOSCINTIGRAPHY | TRADITIONAL LYRPHOBRAFHTY
1Y Isotopic Method 1) Radiologic Method i

2y Ambulatoryal patient 1) Hospitalized patient

3 Injection 3) Cannulation

(subcutaneous or intradermic) (under pression introduction?
4) Without pain 4) Local anmesthesia

Without lumphangitis

21 Immediate discharge from 3) 24 to 48 hours rest
hospital, allowed routine

6} None known reaction 4) Eventual lymphangitis

Eventual allergic reaction
Eventual incision infection
Eventual lumphatic rurture

7Y Furnictional and morphological
analysis

7) Only morpheological analucs

&) Low radiation dose &Y High radiation dose

P Bualitative and 2y Only qualitative results
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activities : |
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|
11} Low Cost / Eenefit !
1
H
127 Routine examination I 123 Special circumstances:
|
I When 2 wmorphological
!

determination s important ans

(i

surgers iz planned
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CASUISTRY

Numnber of

51 46

m
e
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1]
3
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Lumphatic m Examination:

m
u

U4
—r
o

a) Superficial:r 44 2 = 22 legs
k) Deer: 23 v 2 = 46 legs
Total of examinations: 138 legs
Dynamic: 3 patientes
Superficial: 2 2 = 4

Deer: i s 2 =2

Total: &

General total: 138 + &6 = 144
INTERPRETATION
1 In the 1gmphatjc flux appreciation of inferior membhers

it was considerated norsalituy/abnornal ity paramester at

]

superficial/deep lymphoscintigraphy utilizing the 29 m To-
—dextran radiopharmaﬁeutical composition, the following
chawacteristicef

1.1y SUPERFICIAL

&) Normality: rectilinexal syperficial vessel

n

visualization since interior saphenz lymphatic duct ti11
superficial irnguinal luymphonodes. They must be symmetric

in number &and visualization intensitu. Follows the

-t

parailias and paraortic lumphonodes chain {inverted

visualisz

Y

tion. ATl these siructures must be visualized

1

until 2 hours at maximum. after radiorharmaceuticsal

iniection.
b} Abnormality: multiple tortuocus or dilated vessels

along  the  leg amdior the ithiagh- collaterals

i
-
b
m
"
m
e}
i
m
.

dermic reflow, porliteal JTumphonodes absence.

~y
-t
iy
e
o
uw
1T
=5
[}
m
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or decrease., any level flux stop persistent after 3 hours
since radiopharmaceutical injection {(chechked with 24 hours
images).

1.2y DEEP:

a)Normality: active rectilineal wvessels visuali Lj o .
along the exterior saphena lumphatic duct that connect to
deep system through popliteal lymphornodes. These
lymphonodes wust be visualized and thewy are usuzllw
simmetric in  number and imaging intensituy. Follows the
insuwinal ganglial. iliac and aortic chains.

b)Abnormality: similar to superficial sustem. tortuous or

dilated vessels., coll

as

terals presence., dermic reflow, flux

absence or decrease, popliteal lymphonodes absence., amny

level flux =stop., since leg ti11 abdomen. are concsidereted

abnormalities.

RADIOPHARMACEUTICAL STABILITY

Thyroid non visualization serves az “in vivn!
radicorharmaceutical integrity aqualitu contreol.
1Y Henze.E.. Schelbert.H.R.. Collins.d.D.. Najafi.f..

Barric.J.R.. Bemnett.L.R. - Lumphoscintiagraphy with Tc-9%g

- Labeled Dextran - J.Nucl.fedicine 2

ek

» Q0

-927. 198Z.

2Y Ceriani.da.- Caneda.G. . Araglielles. . H.G.. Canellas.C.0..
Fozadaos. I.. fiitta.6.E.8. - E1 Dexutranc ¥ 50

Linfe

centelloagrafia Abdominal - Actz EBicgulmicae Clinic

Latinoamericanas., VYol

PCT/BR90/00022
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CLAIMS
1) flethod for uwtilizatiom of lumphoscintiagraphuy in

uy
=}
~+

i

Ul

essentially functional but alsc morphological analy

an
et

Deer Lumphatic Sustem through static and/qr sequent i
] inages. of Superficial Lumphatic Sustem throuah sequential
images and of assumptomatic microfilaremic individuals’
Superficial Lumphatic Sustem through static images

comprizing the following steps:

Y

a} The adequate radiopharmaceutical preparation by mixing

0 2 or 3 wl of ®9 m - sodic pertechnetate {2600 MBEag/mld.

1)

freshly sluted from z Technetium gemerator. with 100 mg of
leiophullized dextran with an acceptable molecular weight.
contained in & multidose ampoule.
b) Aliquots of step "a" sclution wuwtilization im  an
o arpropriate inJectiéﬁ, within the next six hours.
(o ﬁpprnpriate calibration of step "hH" jﬁjectiaﬁ syrings
by means of a curiometer.
d} Ster "c" injection appluing at the correct csite. bu the

appropriats Wal, with the patient at the adeguate

position.

i}

el Patient’s appluing of 2 lumphatic flow

i
Lasd
=
=
-t
il
wh
[}
o

phusiological Faitﬁw, immediately after injection.

f} Patient’s adequaie Tumphatic flow images collection. by
means of an appropriate squipment. after lumphatic flow
stimulation.

2} Methad for uwutilization of lymphoscintigrarhy. accordina

to clais 1. wherein sterp "2" said dextran’z molecular

weiaht is standarded and maw vardg fros about 100.000 +o
S0CG,.000,

"

Y
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21 Method for utilization of lumphoscimtigraphy. according
to claim 2, wherein is used the dextran of 500.000 daltons
to obtain the ?29uTc~-Dex a0a radiopharnaceutical
composition.

5 4) fiethod for utilization of lumphoscintigraphy, according
te claim 1. wherein step “b" the injection used s an
insulin pattern suyringe provided with a 13 0.36 mm (27,5
6} needle. with single body inm order to avoid dead space
breedina. containing in each suyringe one zliquot of step

1a "a" solution.

%) Method for utilization of lymphoscintigraphy, according
to «claim 1. wherein ster "c" the suyringe’s calibration
consists for each inferior extremity of 0.3 wl {delta
volume @ 0.2 - 0.4 ml) of 99w-Tc-Dex 500 with activity of

S 1853 MBq (delta activity: 150 - 220 MEa) and 7.5 mg (delta:

9~10 mg) of dextran 500 000.

6) flethod for utilization of Tymphoscintigraphy. accordinag

te claim 1. wherein step "f£" the equipment used s

i}
n

large-field-cf-view gamma camerz provided with parallel
2@ collimator for high resolution and low Fower. in line with
a computer.

£ flethod for wutilization of lymphoscintiaraphuy.

according to claim 1., where in order to obtain the stati

[}

Deep Lumphatic System imagez. im step "d" the injection |

1

20 applued subcutaneously at exteri

]
"%

retromalleolar r o,

m
wi

one for each side, with the patient at dorsal decubitus

position: in step "&" the lumphatic Flow stimulation
phusioclogical factor is & rpatient’s aprrorriate wur and

douwn walking., after bilaterad radicrharmnaceuticsal aprlying
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and., in step "f" the images are collected adequatsluy  at
about 1 houé, 3 hours and. if necessary., 24 hours

interval

o
[x1}

Fter injection.
&) fiethod for utilization of lumphoscintigraphy., according

to i

laim 7, wherein the patient’s up and down walking is
done in confaermity to his own rhythm. bare-footed. and
along a course around 350 to 450 meters.

?2) Rethod for utilization of ]gmphbscintigraphu, according

to claim 7. wherein the images

are collected by successive

sections. with the mwmachine at anterior jncidence over
patient’s inferior members., pelivis, abdomern and thorawn.

being registered. each one. in a 128 » 128 pixel materix

n

during 10 minutes or untill reach 100 000 countings for
image and then automatically kept in floppies disks for
posterior analdsis.

10) flethod for wutilization of lymphoscintigraphu,

accordinme to claim 1. wheres in aorder to. obtain the

sequential Deep Lumphatic System images. in step "d" the
injection is applued subcutaneously ~ at exterior

retromalleolar region. one for sach side. with the patient
at supine position under the equipment that will take the
images? in step “"e" the lymphatic Fflow stimulation

phusioclosical factor is n appropriate passive nature

o

gMercise. after bilateral radiopharnaceutica

o

applying
and. irr step """ the images are collected adequately a2t
about 1 minute intervals during the first hour.

1113 Method for wtilization of iumphoscintigraph
according to claim 19. wnerein the paszive hature exercice

usesd is contemporaneous massags over jnlecticn sits durins

¥

”

Ly
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3 minutes,

123 flethod for utilization of luymphoscintigraphy,
according to claim 10 wherein the images are collected
sequentiallu, with the machine at anterior incidence over

rFatient’s pelvic region. being registered., each one. in

a

64x64 pivels matrix. automaticallu kept in floppies disgks
ard analused by the computer. both visual and
quantitatively., +through an activity versus time rcuprve
sirice  interest analog areas settled down by means  of  an

electronic pen pointed over them.

133 fiethod for utilization of lumphoscintigraphy,
according to claim 1. where in order +to ohtain the
sequential Superficial Luymphatic Sustem images. in step
"d"  the imjection iz appluyed subcutanecusly at foot’s

first interdigital space, i the direction of its upper

part. one for each foot, with the patient &t surines

rosition undsr the equipment that will take the images: in
step Ha! the lumphatic flow cstimulation Pnysicloaicea:
fTactor iz an  appropriates passive nature exercisse z

described in claim 11. after hilatersl radiorharmaceutical
applying  and. in step "f" the images arse collected as
described im claims 10 and 17.

143 fiethod for uwtilization of lumohoscintigrashu.
according to claim 1. where in order ic obtain the static
assymetomatic fiicrofilaremic individuals”’ Superficial
Lumphatic Suctem images. in step "d" the injection iz

appluyesd subcutaneously at foot”s

-
1
4
]
jig3
-+
3
ot
T
]
.

igital spars,
in the direction of its upper part. one for each  foot

with the patient st doreal decubitus

e
1"
s
[a()
ot
o
=
“
]
m
d—
n
h
a
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1
et

factor i &

[
7t
in

the lymphatic flow stimulation phusinlogics

patient’s appropriate up and down walking as described in

3
claim &, after bilateral radiopharmaceutical applying and,
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