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MODERN LLYMPHOLOGY

is reaching its adolescent age.

Starting from the day of birth cach organism has to pass through the phase of maturation to the
grown up form. The constitutive feature of this process is growth. At the time of growth the organism has
to find its place among other organisms, own position in the context of life. Modern lyhmphology is at that
stage. It is trying to define its identity. find position as a partner for other medical disciplines. Let us define
this identity.

If we asked a medical graduate what is lympholegy, the answer would be : Ir is the science on the
Iymphatic system, and the lymphatic system is un anatomical structure composed of channels, with the principal
function to return fluid and protein molecules which leak from the blood capillaries 1o the interstitial space,
to the general circulation. In addition, it comprises lymphocytes and lymphoid organs playing an important
role in the process of defence against infections and tumors.

Using this commonly accepted approach our image of the lymphatic system is limited to its structural
elements and to the function of these elements within the system, e.g. transport of proteins in lymph vessels,
cooperation of lymph cell populations in the lymph node, etc. However, thinking tcologically the mission
of the lymphatic system should certainly be more wide-reaching. We should not look upon the lymphatic
system as a machinery working for itself. This system serves the whole living organism in the homcostasis.
In what way ? By maintaining a physiological environment of each individual cell in the non-lymphoid tissues
of the body. This microenvironment includes the fluid and ground substance surrounding the cell, as well
as the neighbouring cells with their penetically defined self. One could, then, define lymphoelogy as the
biomedical discipline dealing with problems of regulation of the celiular microenvironment. Then, the
principal tasks of the lymphatic system are : a) maintaining of a most favorable composition of the mobile
intercellular fluid and the ground substance for the tissue cells, their integrity and function, b) transporting
away and processing chemical products released from cells, as well as their subeellular shedded structures,
¢.g. membrane receptors, ¢) climinating of dying or mutant cclls, and d) removing of non-self organic / e.g.
bacteria, viruses / and inorganic / e.g. silica, carbon / particles entering the interstitial space from the
environment.

I think that this descriptive definition of what is the lymphatic system, as well as what is lymphology
should be the * ideological ™ platform on which we should further build our rescarch. There are strong and
weak points in the contemporary lymphology. We have a far advanced rescarch in the capillary and lymphatic
protein transport, but no studies en endothelial cell reactivity. Lymphatic contractility is investigated in
animals and very little in man. Pharmacology of lymphatics practically does not exist. Ultramicroscopic
research and lymph node morphology is of a great interest, whereas the cclls migrating through the tissues
and transported via lymphatics are hardly studied. What is the role of lymphatics in the response to bacterial
processes in skin, gut, and lung ? Why the obstructed lymphatics * die-back ™ ? Can we control the entry
of cancer cells to lymphatics and lymph nedes 7 Hundreds of thousands of patients with lymphedema are
treated around the world with massage and/or inflammatory drugs, not to mention microsurgical procedures.
However, we did not work out any objective method for evaluation of results. And finally, for those morc
philosophically oriented, why and how did the lymphatic system develop 7 Anything like that has ever been
discusscd at our meetings. This is only a random sample of problems we should work on.

1 am sure the new lymphological journal THE EUROPEAN JOURNAL OF LYMPHOLOGY will
serve informing us about accomplishments in this fascinating field of lymphology. The chances for success
are enormous. The demand for actual news on the function of the lymphatic system is growing. Oncology,
transplantology, parasitology, virology, bacteriology desparately need it. And why ? Because the lymphatic
system defines our identity in the environment, protects our genetically cstablished * self 7. The medical
world should become aware of this fundamental function. The EJL has to carry the message.

WALDEMAR L. OLSZEWSKI

President of the International Society
of Lymphology




Our members in honour :

Prof. I. CAPLAN

Professor Honoris Causa
of the Vrije Universiteit Brussel

Our friend, Professor Isidora CAPLAN, was " erected 7 this year as
Professor Honoris Causa of the Vrije Universiteit Brussel,

This nomination rewards his remarkable works on the anatomy of
the lymphatic system. He is cofounder of our society and frequently
present at our meetings despite the fact that Argentina is not " @ coté de la porte . 1 am sure that
everybody will join me to congratulate him for this nomination. We reproduce hereafter the Laudatio
written by the Professor A. LEDUC for the prescntation of his ™ pupil ™.

"

Fxcelensies,

A su Excelensia el Senor Embajador de la Republica Argentin,
Hoogwaardigheidshekleders,

Mijnheer de Rektor,

Mijnheer de Voorzitter van de Raad van Beheer,

Waarde Collega's,

Dames en Heren,

Het is voar mij een bron van ere en een bron van vrenugde de gelegenheid te hebben de Heer Professor Isidoro
Caplan voor te stellen.

Ll professor Isidoro Caplan nacio en la ciuded de Buenos Aives en mil novecientos treinta y tres.

Realizo sus estudios universitarios en la Fucultad de Medicina de la Universidad de Buenos Aires. Alli, en
mil novecientos sesenta, obtuve su titlo de Medico v, en mil novecientos sesenta y seis, el de Doctor en Medicina.

Ya en mil novecientos cincuenta y tres, a la edad de veinte unos, Isidoro Caplan ¢s 7 disector ” en la Facultad.
Esta designacion marca el comienzo de su infatigable actividad como docente e investigador en el area de lu enatomia
humana.

Su extensa labor docente no se limita a lu ensenanza de la anatomia normal ; tambien ha colaborado en el
dictado de los cursos de anatomia quirurgica.

Isidoro Caplan fue designado Profesor Auwxiliar, luego Profesor Adjunto y, en mil novecientos ochenta y
cinco, accede al titwlo de Profesor Ordinario. Es hoy, entonces, titular de la Catedra de Anatomiu de la Facultad
de Medicina de la Universidad de Buenos Aires.

El Profesor Caplan es autor de ciento quarenta y dos articulos originales sobre el sistema linfatico. [,
tambien, co-autor de numerosos libros de referencia sobre este remua.

En su Facultad, el Doctor Caplan fundo un museo de anatomia linfatica donde se exhiben mas de dos cicntas
de sus mejores preparaciones.

A lo largo de sus treinte y ocho anos de actividad ha recibido diecinueve premios.

Fl Profesor Caplan es eminentemente conocido en Europe. Trabajo en los Laboratorios del Profesor Delmas,
en la Facultad de Paris Descartes, asi como en nuestro laboratorio de la Vrije Universiteit Brussel.

Ha participado como Relator y conferencista en ocho Congresos e intervino como Miembro Titular y
Presidente de temas libres en treinta y nueve eventos Europeos.

Fi Profesor Caplan es laureado de la Academia de Medicina de Paris, asi como de lu Academia Real de
Medicina de Belgica que le otorgo el Premio Fauconnier en mil novecientos ochenta.

FI Profesor Caplan nos ha hecho participar en sus tabajos y, con la awtorizacion de nuestro recordado
Presidente de Facultad, el Profesor Van den Driessche, hemos desurrolludo un programa de intercambio entre
nuestros dos laboratorios. 'Y fue aqui mismo, en el seno de esta Facultud que se creo, en mil novecientos ochenta,
el Grupo Europeo de Linfologia, con la participacion del Profesor Caplan, su actual Vice-Presidente.

Permitidme, en fin, asociar a esta jornadae @ Mme. Caplan. Debo expresarle, Senora, mi profunda simpuatia.
Usted ha podido, en un pais que conocio mumerosos problemas politicos y economicos, constitutrse en el imporiante
apoyo familiar que hizo posible la plena realizacion del Profesor Caplan. Por ello este homenaje, Senora, es tambien
en gran parte para usted.

Muchas gracias.
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Lymphatic disorders in rheumatoid arthritis

E. JOOS and J.P. FAMAEY

Depariment of Rieumaiology and Physical Medicine, Saint-FPierre Hospital,

Universities of Brussels

The swelling of a limb or a part of a limb with pain, impaired
function and mobilizing of the affected limb has been described

in

paticnts suffering trom rheumatoid arthritis {RA) and

variants.
Other mechanisms than joint inflammation are responsible for
developing oedema as the swelling is not limited to the affected
joints but is widely extended to the limb and 1s even sometimes
bilateral.

What is the nature of the swelling ?

I.

There is conflicting evidence in profein content

of the ocdema fluid,

The first report about nature of ocdema in RA was published
by PARK and SWINBURNE in 1964 (11). They found a
" ransudate " in all uncomplicated RA-ocdema (16 patients),
The mean protein level in cedema-fluid collected at the ankles
was 0.59 /100 ml with a relatively high albumine and -
globulin (low molecular weight proteins) and low  »>-globulin
(high molecular weight proteins) content compared to serum
levels. They concluded that because of its low molecular
weight protein content the oedema was not of an inflamma-
tory or allergic type {(high-protein contents) but a transudate
causcd by disturbed balance of the capillary filtration - absorp-
tion cquilibrium in a normal endothelium. Moreover, SWIN-
BURNE in 1964 (14) supgests that it is a venous oedema,
because of the oedema-fluid-protein levels and the appea-
rance of the skin of feet and ankles.

In 1971, JAYSON and BARKS (5) attempted to measure
the capillary filtration by a plethysmograph constructed
around the forearm. They found a modcrate increase in coef-
ficient of capillary filtration in patients with RA and a still
greater increase in those who develop oedema. They conclu-
ded to a more rapid production of interstitial fluid, due to
some generalised capillary defect.

In this study (3) cedema protein contents were measured in
5 patients with RA | values of < [ g/100 ml and > 1 g/100
ml were obtained. This does not make the difference, since
the classification in 3 groups according to oedema protein
levels is as follows (PARK and SWINBURNE) (11) :

Group 1 :
Disturbed balance of the capillary

filtration-absorption equilibrium 0.1-0.9 g/100 ml

Group 2 :
Impaired lymphatic clearance

of tissue-fluid protein 1.0 - 4.0 /100 ml

Group 3 :

Increased capillary permeability 4.0 - 6.0 g/100 ml

Other possible mechanisms are :

2. Acute joint rupture or ruplure of synovial-cysts,

Synovial fluid is thought to be released into the soft tissue
producing an acute inflammatory reaction, reported at the
knee and wrist (5) and at the clbow by a leaking olecranon
bursitis (9). Bilateral marked shoulder swelling secondary to
subacromial bursitis was also described (4).

. Lymphatic obstruction by cnlarged glands explains casc of

bilateral ocdema (6), though ROBERTSON et al. (12) found
no evidence of lymphangectasis on lymphographic ¢xamina-
tion. Scintigraphic technigues have been developed to study
the lymphatic drainage and prove the lymphatic obstruc-
tion {6).

According tp ROBERTSON et al. (12) the first description
of clinical detected lymphadenopathy in RA is in the article
of CHAUFFARD and RAIMOND in 1896.

This association was confirmed by moere recent publications.
The incidence of lymphadenopathy described by several
authors varied from 19 to 96 %, according to the criteria and
definition of " significant * lymphadenopathy selected by the
authors.

ROBERTSON et al. (12) found an incidence of 82 % of
lymphadenopathy in paticnts with RA compared to 52 % in
control subjects. " Al palpable glands » were noted. 94 % of
male patients had palpable lymphnodes compared to 77 %
of females. This sex differcnce was alrteady noted in a review
article of SHORT et al. ~

In control subjects, the male controls presented with 72 %
and females with 36 % of lymphnode-enlargment. The
authors presume that a higher incidence of local trauma to
the limbs could be responsibtle for this overall higher incidence
of lymphadenopathy in males.

There is no obvious correlation with age and duration of
discase but a definite correlation with discase activity
(erythrocyte sedimentation rate > 30 mm/h).
Lymphadenopathy in the cervical region showed no signifi-
cant difference between patients with RA and controls. Local
joint activity might be the determining factor since lymphade-
nopathy appears to be morc frequently in anatomical relation
to active inflamed joints.

. Chronic inflammation of endotheclium, some kind of lymph-

angitis which might be similar to the well-known rheumatoid
vasculitis was suggested (4, 16).

* mentioned by ROBERTSON et al. (12)

SHORT C.L., BAVER W. and REYNOLDS W.E. {1957). — Rheumaloid
arthritis, p. 311, Harvard University Press, Cambridge, Mass.
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DIAGNOSIS

Clinical examination shows a more or less extended, in most
cases longstanding (several months to years) pitting cedema.

Classical contrast lymphography was used (1, 2, 8.9, 12, 13, 17)
to study the lymphatic system in cither upper or lower extremi-
tiecs. Lymphatic channel obstruction, lymphatic stasis, filling
defects of lymphnodes, dermal backflow and subcutancous col-
lateral circulation, perivenous cxtravasation... are described in
the cases of lymphoedema combined with arthritis.

This technique suffers from several shortcomings, such as failure
1o perform kinetic and quantitative studies ; and technical pro-
blems such as the impossibility to cannulate a lymph vessel after
interdigital blue dye injection.

Hypersensitivity to the iodine oil component of the contrast
medium and pulmenary oil emboly have been desenibed as side-
cffects (3, 10).

Lymphoscintigraplyy was shown to be a better alternative for
ascertaining the diagnosis, KALLIOMAKI ¢t al. (6) used a
subcutancous  injection of colloidal gold isotope '™ Au
with 5-10 mu particle size.

Later Te-99m-labelled compounds were used in examining
lymphocdema by paticnts with breast carcinoma, melanoma and
pelvic lymph-node metastases. Particles have to be large enough
to avoid clearance by venous system and smull cnough to be
absorbed by the [ymphatic vesscls to cxamine these vessels.
Te-labelled-compounds as sulfur and tin colloid, phytate, red
blood cells and albumin have been used, but only antimonysul-
fide colloid exhibited satisfactory propertics. HENZE et al. (3)
introduced Te-labelled dextran (a polysaccharide known to
remain in vascular space after IV administration) to obtain dyna-
mic¢ evaluation of lymphatic system. Interdigital administration
(3,4, 6,13, 17) of the labelled particles or intra-articular admi-
nistration (15, 16) have been used. Activity is measured in the
whole limb and regional glands at several time-intervals. Retar-
ded or even no accumulation in the ™ drairage ™ arcas and reten-
tion of the product at injection site arc signs of lymphatic system
obstructinn. Scintigraphy counts can dose the activity at any time
and any site.

Biopsy of enlurged nodes is sometimes needed to make differen-
tial diagnosis.

KELLY et al. (7) reported ubout 22 patients with chronic inflam-

matory joint discase. Lymph node biopsies were performed on
all patients. They presented with lymphadenopathy in supracla-
vicular, cervical and axillar arcas. Coexistant malignant discase
had to be excluded.

The histological features were capsular thickening and marked
follicular hyperplasia with large, sometimes irregular follicules
but normal follicular architecture. There was prominent interfol-
licular vascularity with many plasma cells without mitosis in this
interfollicular area, which differentiates on reactive follicular
hvperplasia from lymphoma.

The distribution of light and heavy chains of the major immuno-
globulin ctasses had a polyclonal distribution in all cases, cven
in two patients who presented with monoclonal gammopathy
with a normal bonc marrow. Both had SJOGREN's syndrome
with a non-destructive polyarthritis.

There were no histological or immunohistochemical features that
could be used to separate the different rheumatological condi-
tions.

The situation may be complicated by the development of
lymphadenopathy before the onset of joint symptoms : 20 % of
patients with otherwisc uncxplained reactive lymphadenopathy
developed an inflammatory polyarthropathy within one year of
biopsy.

Local joint activity is presumed to be the factor that causes
regional lymph node enlargement (12).

TREATMENT (2, 6, 10, 17)

Drug treatments are disappointing.

Diurctics are ineffective on the lymphocdema.

Low-dose corticotherapy sometimes had a bencficial effect after
a long time, perhaps because it is the better treatment of the
underlying inflammatory disease.

Benzopyrone oxerutins reduce experimental high protein oede-
ma, but their effect is slow to develop and the effect on rheuma-
toid lymphoedemu has not been studied.

Macrosurgery has no long term benclicial effects.

Microsurgery with lymphatico-venous anastomoses are promi-
sing techniques, but no long term outcomes are known.
Physical treatments are probably the most cffective, consisting
of massage, compression with bandaging or pneumatically infla-
ted sleeves and gentle exercising.

REFERENCES

1. DESILVA R.T.D., GRENNON D .M., PALMER D.G. —
Lymphatic obstruction in rheumatoid arthritis : a cause for
upper limb ccdema. Am. Rheum. Dis., 1980, 39, 260-265,

2. GRILLET B., DEQUEKER }. — Rheumatoid lymph-
ocdema. J. Rheumartol., 14, 1987, 1095-1097.

3. HENZE E., SCHELBERT H.R., COLLINS J.D.,
NAJAFI A., BANIO J.R., BENNETT L.R. — Lympho-
scintigraphy with Te-99m-labelled dextran. J. Nucl. Med.,
1982, 23, 923-929.

4, HUSTON K.A., NELSON A.M., HUNDER G.G. —
Shoulder swelling in rheumatoid arthritis secondary to sub-
acromial bursitis. Arthiritis Rheumatisms, 1978, 21, 145-147.

5. JAYSON M., BARKS J. — Oedema in rheumatoid arthri-
tis : changes in the coefficient of capillary filtration. Bri.
Med. J., 1971, 2, 555-557.

6. KALLIOMAKI J., VASTAMAKI M. — Chronic diffuse
oedema of the rheumatoid hand : a sign of local lymphatic
involvement. Ann, Rheum. Dis., 1986, 27, 167-169.

7. KELLY C. A., MALCOLM A)., GRIFFITHS I. — Lym-
phadcnopathy in rheumatic patients. Ann. Rheum. Dis.,
1987, 46, 224-227.

8. KYLE V.M., DE SILVA M., HURST G. — Rheumatotid
lymphoedema. Clin. Rheumatol., 1982, 2, 126-127.

9. MACFARLANE ]1.D., VANDER LINDEN SJ. —
Leaking rheumatoid olecranon bursitis as a cause of forearm
swelling, Ann. Rhewm. Dis., 1981, 40, 309, 311.

10. MORTIMER P., REGNARD C. — Lymphostatic disor-
ders. Brit. Med. J., 1986, 293, 347-348,

11. PARK D.C,, SWINBURNE K. — Proteins of serum and
ocdema fluid in rheumatoid arthritis. Brit. Med. J. 1964,
86-88.

12, ROBERTSON M.D.J., HART F.D., WHITE W.F., NUKI
G., BOARDMAN P.L. — Rheumatoid lymphadenopathy.
Ann. Rhewm. Dis., 1968, 27, 253-260.

13. SALVARANI C., MACCHIONI P.L., VENEZIANI M.,
ROSSI F., LODI L., BARICCHI R., BOIARDI L.,
PORTIDI 1. — Upper limb lymphoedema in psoriatic arthri-
tis. J. Rheumatol., 1990, 17, 273-274.

14. SWINBURNE K. — Ocdema of fect and ankles in rheuma-
toid arthritis. Brit. Med. J., 1964, 1, 1541-1544.

15. VIRKKUNEN M., KRUSICS F.E., HEISHANEN T. —
Expericnces of intra-articular administration of radio active
gold. Acta Rheum. Scand., 1967, 13, 81.

16. VITTAS D., REIMANN 1., NIELSEN L. — Intra-articular
lym hoscintiira hy of the human knee joint : a preliminary
study. Lymphology, 1987, 20, 98-101.

17. WYNANDS M.I.H.,, CORSTENS F.H.M., VANDER
HEYDE D.M., VAN DE PUTTE L..B., LENDER J.W. —
Lymphatic obstruction as a cause of oedema in rheumatoid
arthritis. Neth. J. Med., 1988, 33, 140-143,

) — THE FUROPEAN JOURNAL OF LYMPHOLOGY — Vol. I — Nr.2 — 1990



TABLE |

DE SILVA et al. (1) provided convincing evidences of lymphatic channel obstrugtion in 2 patients wilh upper iyhmp oedema.
The patients of GRILLET and DEQUEKER (2) showed lymph fiow obslruction but it was not clear whether the block was i lymph-vessels or nedes.
In KYLE et al. case report (8) general causes of oedema and local ebstruction were excluded. and abrormaliy 1n lhe lymphatic system was presumed 1o be the cause.

SALVARINI et al. (13) (1990) demonstrated that also pserialic arthntis can have an extension of inflammatory process to lymphatic vessels.

WYNANDS et al. (17) (1988) fourd lymphangifis and lymphatic obstruction responsibie for upper im lymphcedema in RA

Age/sax Duration of Diseaso + Therapy Lymphkogiaphy Saintigraphy Bicpsy Bic'egizal tests
disease sight of
betore ocedema
lympheedema
i ., 56 years 6 years sero — RA $00,UM darmal backtiow not performed  notperformed  in1-»7
Da Siva ot al. right hand aurgihiomalate exfravasation in abumin = normai
+ forgarm sohuble asprine panvenous lissues
2 (. 57 years 12 years sero — RA sodium aurcthio-  dermal refiux not pertormed  not parfermed
De Siiva et al. right forearm malate lymphstasis
ibuprofen and pefivancus
exiravasation
filling defects of
lymphnodes
3 ', 32 years 3 years sero - RA
massive synovial  salicylate + pioteins = NL
De Suva et al. hypertrophy ot indomethacine
nght subacr. bursa
right hand
lower bilateral
4 Q. 51 years 9 years sero + RA
right hand + salicylate 3,4,5 >nc proteins = NL
De Silva ot al wrist lymphatic vessals
found
5 T, 51 yoars 13 yoars chronic RA salicylate + protains = NL
De Silva et al. upper left imb ibuproten
6 ?, 54 years 5 years saro + RA
lowar limb indomathacine 6, 7 : normal
Da Silva et al. right lbuproten lymphatic channels
regional lymph
sero - RA nodes showed
7 ?, 60 years 2 months lower limb indometacine accentuated
Do Siiva st al. bilateral salicylate punctate patterns
8 ., 58 years 13 years sero + AA IM gold extravasation; sub- ESA {mm/u} 33
Grillet/ + Sjogren chleroguine cutaneous collateral Albumin (g/di) 3.21
Degueker upper iimb lett circulation; filling
detfects of lymph-
rodes
9 . 52 yaars tyoar 7 s8I0 — conicosteroids sxtravasation: maore distal ESR : 57 mm/m
Grillet RA IM > D-pen lymphnodes not stain diminished albumin 3,75 g/dl
Dequeker both forearms or shortly proximal
visualised accumulation
10 O, 48 years 2 years sers — chioroguine dermal reflux ESR: 12 mm/m
Grillet / RA later M gold dilatation of malabsorption signs
Dequaker b.lateral hands distal lymph flow TG -vit, D - iren
+ torearms vassels TBC -cholesterel -
carcténe
alb. : 3.21 g/dl)
1" T, 40years  3years sero + narrowed axillar tymph  ESR: 40 mmm
Kyle ot al, RA lymphatics; node >
both arms dermal back- nermal
flow; lymphat'c stasis
12 O, 76years B years se10 + saloutanai
MacFarane & RA - olecranon indometacn
Vandsrinden bursitis goid tharapy
right ferearm
13 . 46 yoears 20 years psoriatic anhritis  diclotenac lymphatic distal accLmulation ESR: 50 mm/
Sahvarani right hand ard ethrinate cbstruction
ot al. torearm chioroquing right ferearm
gold thiosul-
tate
"7 C, 73 years 4 years ser0 + NSAID no vessels found  delayed granulo-
Wynands RA hydroxychio- drainage malous
ot al. roquing lymphadenitis
aurothioglucose with cantral
stopped < 3 years necrosis
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Scintigraphic studies of the lymphatic articular function

in normal and pathological knees

MAMEDE ALBUOUERQUE, JOAO PEDROSO DE LIMA. ALVES CARDOSO,

NORBERTO CANHA, RODRIGUES BRANCO

Depart. of Orthop. and Traum., University Hosp., Coimbra
Inst. of Nuclear Medicine, Facully of Med., Coimbra

SUMMARY

The twenty-four hours articular retention and nodal accumula-
tion of 99mTc labelled dextran (Molccular weight = 70000)
injected in the articular cavity of normat (Grp 1. n = 68) and
pathological (n = [64) knees huve been studied by scintigraphic
tecchmiques in [15 consccutive paticnts suffering from initial
(Grp II, n = 28 kncees) or advanced (Grp 111, n = 63 knees)
chondropathy or from ostheoarthritis (Grp 1V, n = 73 knees).
Expressed with reference to the injected activity, the pathologi-
cal joints exhibited an higher retention (decreased lymphatic
climination) of the label in the articulation (Grp IT = 84,24 9%
+ 3,183 %, Grp 111 = 85,99 % £ 3,152 %, Grp IV = 88,72 %
+ 3,622 %) than the normal joints showed (Grp | = 77.44 %
+ 477, p < 001 between pgrp [ and I, T and 1L T and 1V).
On the other hand, the noadal accumulation of the labelled mole-
cules appearcd greater in the pathological joints (Grp 11 =
2,41 % £ 0411 %, Grp III = 3,03 % = 0,638 %, Grp IV =
5,76 % £ 2,197 %) than in the normal ones (Grp [ = 1,88 %
+ 0,209 %, p < 0,01 between grp Iand IL, Tand 111, 1 and [V).
The present study thus demonstrate in diseased kncees and arti-
culations the existence of abnormal lymphatic function that
parallcls the severity of the disease.

RESUME

La rétention articulaire et 'accumulation gangliennaire de dex-
tran {poids moléculaire = 70000) marqué au 99m Technétium
et injecté dans la cavit¢ articulaire dc  genoux normaux
(Groupe I, n = 66) ont ¢t¢ étudides par technique seintigraphi-
que dans 115 paticnts consécutifs souffrant soit de chondropathie
dcébutante (Groupe II = 28 genoux) ou avancée (Groupe 11 =
63 genoux), soit d’ostéoarthrites (Groupe IV = 73 genoux).
Exprimée par rapport & Pactivité initialement injeciée, les
genoux pathologiques montrent unc rétention articulaire plus
élevée (une dlimination lymphatique moindre) du troceur
(Groupe I = 84.24 £ 3.18 %, Groupe III = 8599 = 3,15 %,
Groupe IV = 88.72 £ 3.62 %) que les normaux (Groupe [
=77.44 = 477 %, P < 0,00). A I'opposé, I'accumulation gan-
glionnaire du traccur apparait plus grande dans les cas patholo-
giques {Groupe II = 2.41 % 0.41 %, Groupe II1 = 3.05 &
0.64 %, Groupe IV = 576 *+ 2.20 %) gue dans les cas normaux
(Groupe I = 1.88 + 0.21 %, P < 0.01).

La présente ¢tude démontre done, dans le cas de pathologics
articulaires, 'existence d’anomalies de Ia fonction lymphatique
dont I'importance apparait corréllée a la sévérité de T'atteinte
articulaire,

KEY WORDS : Anicular Lymphoscintigraphy. osthcoarthritis
of the knee, articular lymphutic disfunction,
99" Tc-labelled Dextran, degencrative knee
arthropathy.
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INTRODUCTION

In spite of being morphologically described since 1948, by
Davies (1), the articular lymphatic system is still a subject with
tew and vague bibliographical refergnces (2), mainly in what
envolves its functional exploitation. Nevertheless, in the articular
pathology, what rcally matters is not the morphology of articular
lymphatic system but its function. This, that keep the ™ homco-
stasis of the articular space ™ (drainage of fluids and proteins of
the chondrosynovial space), is not morphologically objectivable
but can be substantiated by guantitative studies,

We thus first studied in dogs the feasibility of the articular lym-
phatic investigations by scintigraphic techniques and using
Y9mTce lubelled dextran (3). A standardized method was then
obtained and since five years is now routinclly used in human
patients.

The aim of the present paper is to report the results we obtained
in paticnts with and without osteoarticular diseases of the knees,

PATIENTS AND METHODS

[. - Patients and materials

230 scintigraphic investipations have been performed in 1135
patients {26 women and 89 men, mean age = 44 years old, runge
= 15 - 74 years) with degenerative knee arthropathy {unilateral ¢
60 pat. and bilateral © 49). The diagnosis of joint disease was
made clinically, radiographically. and verified by notable carti-
lage damage at time of arthrotomy. According to the clinical
and peroperatory data {4) the studied knces were classified in
four groups : grp T - normal knce (n = 66) — grp I -
initial chondropathy (cartilage cedeme, n = 28) — grp 111 -
advanced chondropathy (cartilage fissuration, n = 63) — grp IV
- ostheo-arthritis {cartilage ¢rosion, n = 73).
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2. - Scintigraphic methods

2 millicurics of dextran © {molecular weight = 70000} labelled
according to the method of Henze (3) with 99m Technetium
pertechnetate (labelling cffictency superior to 95 %) have been
injected in cach knee after being mixed with [0 ml of physiolo-
pical saline. The patients deambulation was  encouraged
throughout the lymphoscintigraphy study,

Scintigraphy pictures of the knees and of subdiaphragmatic

nades (at least 200 to (0 keounts per picture, matrix registration

time for knee = 60 sec and for nodes = 300 sec) were then
obtained just after injection and at several different intervals

during 24 hours using @ Gamma Camera (Maxi Camera GE 11,

400 T) equipped with a parallel hole all purpose collimator and

connected to a medical computor {Data General Dasher D I1).

Areas of interest were drawn for patient and ¢ach time post

injection on the knees (rectangular area covering all the knee)

and subdiaphragmatic nodes (area covering all visualised nodes).

Recorded activities were then expressed with reference to the

activities recorded in the knees just after injection and the follo-

wing paramelters calculated :

— for cach knee, we ¢xamined tracer disappearence as a funec-
tion of time. The represented values were the percentage of
radioactivity which remained in the knce as a function of the
amount initially injeeted

— for the nodes, we examined the nedal subdiaphragmatic accu-
mulation as a function of time. The represented activity werc
the percentage of activity accumulated in relation to the tra-
cer activity after first injected in the knee.

For this work, only the 24 values are analysed. Statistical analvsis

of this values was performed using the Kruskall-Wallis and Muann

Whitney U Test.

RESULTS

1. Arficular lymphoscintigraphy of the knee -
Morphological aspects.

The radiopharmaccutical injected in the knee joint allow not
only to delineate the articular spaces (Fig. 1) bul also sometimes
to visualize the lymphatic vessels (Fig. 2) starting from the injee-
ted knees and in all cases the lymph nodes that terminate them
(Fig. 3).

2. Articular lymphoscintigraphy of the knee -
24 hours quantifications.

In the articular pathology what really matters is not the morpho-
logy of the articular lymphatic system but the knowledge of its
function. This function, which is very important to keep the
“ homeostasis " of the articular ambicnce (drainage of the fluid
and proteins of chondra-synovial space), is not morphologically
objectivable but it can only be substantiated by quantitative
studies.

For this work, all the 24 hours quantification values are statisti-
cally analysed. In contrast to the nermal knee, the retention of
the radiopharmaceutically are bigger in the pathologic joint
{retention of the label in the articulation) : (Grp 1 = 77,44 %
+ 477 %, Grp II = 84,24 % = 3,181 %, Grp Il = 8599 %
+ 3,152 %. Grp IV = 88,72 % =+ 3,622 % — Table 1). The
tracer also accumulated more in the regional nodes draining the
pathological knee (Grp I = 1,88 % £ 0,209 %, Grp Il = 2,41 %
+ 0411 %, Grp III = 3,05 % + 0,638 %, Grp IV = 5,76 %
+ 2,197 % — Table 2}.

For all this values, the Kruskal Wallis Test is statistically demons-
trative of significant differences (p < 0,01) between the healty
knee and the several groups of pathelogical knees. The Mann
Whitney U Test realized among Grp 1/ grp II, grp II / grp 111,
grp III / grp IV is demonstrative that the medias of 24 hours
scintigraphic  quantifications  are  significantly  different
{pm < 0,01) in all the several groups tested.

* 0,3 cc.
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DISCUSSION

The articulation constitutes a large extracellular liquid space in
which the same type of fluid assume different functions as a
tissular fluid or a synovial liquid. [t represents a real extravascu-
lar circulation of water, proteins and other nutrients. This fluid,
which is free in the articular cavity and retained in the complex
reticulum of the cartilage, is closely related with the tissular
liquid of the synovial membranc. The absence of a basal mem-
brane in the svnovial tissuc facilitates the nutrition of the carti-
lage, structure without any vessels. In this extravascular reservoir
of fluid, two different interfaces may be recognized : the synovial
membranc / the articular fluid and the articular fluid / cartilage.
The first onc has more active and direct exchange, but the
sccond, though quantitatively with less exchanges, has important
physical functions. Among them, the hialuronic acid accom-
plishes the physical properties of a fluid thick membrane, regu-
tating the permeability and the diffusion of the solutions and
may be considered — by its functions — a real biological semi-
conductor. According to this model, it is easy, in theory, to
understand what is the possible role of a normal lymphatic func-
tion and its importance to assure a normal nutrition of the arti-
culation. The lymphatic drainage of the articular fluids and pro-
teins also realize a control of the chondrosynovial tissular pres-
sion and of the articular fluid volume.

Because the ability of the articular lymphatics to remove the
labelled particles depend on their size, it may hypotetized that
the success obtained with the dextran we used is due to its low
molecular weight. Bigger particles could be hardly reabsorbed
by the synovial membrane (6) and a large part of the radiophar-
maccutical retained in the articulation. Particles of molecular
weight inferior to 40 000 can additionally recirculate once again
through the blood capilars.

The present study shows an articular lymphatic disfunction in
the ostcoarthritis. Quantifications made in degencrative arthro-
phaties also allowed to distinguish between the lymphatic func-
tion of the normal and pathological knees. The values show
indeed increased articular retention and nodal accumulation of
the label, that paralleled the severity of the ostheoarticular disca-
s¢. The biggest was the retention in the knee and the accumula-
tion in the node, the most advanced is the degenerative arthro-
phaty. The representcd rcsults thus demonstrate a lymphatic
articular dysfunction which coexists with all the other alterations
of the articular ¥ ambiance " known in this pathologics and that
is proportional to the impertance of the cartilage lesion.
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Fig. 1
Anrticular fymphoscintigraphic study in the arthophaty degenerative of the knee
99 mTc labelled Dextran (PM = 70 000) (Aspect of the injected articulations)
Aspect of the injected articulations (image obtained w 6 hours of lympho-
scindigraphic exam) in a patien! with wnilateral knee degencrarive arthrophaty
{chronic synovitis). Articular space expansion of the suffering knee.
N = normal kace. P = pathological knee.

Etude lymphoscintigraphique articulaire d'une arthropathic dégenérative
du genow [ aspect des cavités articulaires
frnage scintigraphique centrée sur les genoux et obtenwe 0 heures aprés injection
chez un patient avec arthropathic dégénérative unilatérale
{Synovite chronigue du genou droit).
N = genou Normal. P = genou Pathologigue.
L'espuce articulaire droit apparait plus grand que le gawche.

Fig. 3

Articular lymphoscintigraphic study in the arthrophaty degenerative in the knee
99 mTC labelled Dextran (PM = 70 000) (Aspect of the active {vmph nodes)

Image oained 6 hours after the articular imjection of both knees with 2 mCi
of the product in a parfenmt with wnilateral knee degencrative arthrophaty.
A bigger impregnation in inguinal and fomboaortic Iymph noedes in the side
of the suffering artictdation.
N = Iymph nodes of the side of the narmal knee
P = Iymph nodes of the side of the pathological knee
B = bladder.

Erude Iymphoscintigraphique articidaire d'une arthropathtic dégendérative
du genou o image des ganglions.
Image scintigraphigue centrée sur les structieres ganglionnaires drainamt les genony
injectés (N = cote Normal, P = cné Pathologique) ¢ obtenue 8 heures aprés
infection chez un patient avec arthropathic dégéndrarive unilatérale, Les ganglions
inguinaux el lombogortiques du coté pathologique montrent une activité, une
captaiion plus élevée que celle du coté normal.

Fig. 2

Articidar fymphoscintigrapiiic sndy
in the arthrophathy degenerative of the knee
99 mTe labelled Dextran (PM = 70 000)
{Aspect of the lymphatic chaanels)

Irmuge obrained two  hours after the injection of the

product in both knees in a patient with wnilateral chon-

drophathy. Stariing in the pathological knee we can see

the lvmphatic vessels.

N = injected normal knee

P = injected pathological knee

LC = {ymphatic channels

LN = impregnation of lymph nodes of pathological
knee sile.

Etude lvniphoscintigraphiquee articulaire
d'une arthropathie dégéndrative du genou
image des vaisseaux hymphatigies.

Image scimtigraphique centrée sur les vaisseaix
hmphatigues (LC) o les siruciures ganglionnaires {LN]
SUS-Jacenls aqux gerouy injectés (N = genow Normal,
P = genou Pﬂ.';'mlogiquv} ct ubienwe 2 heures apres
injection chez un pavent avee chondrapathic unilaiérale.
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Table 1

Articular ymphoscintigraphic study
in the arthrophaty degenerative of the knee

Statistical analysis of the 24 hours quantification values
obtained in an area of interest including the whole knee joint,

Résuleats de rétention articulaive aprés 24 heures
obienus dans les différents groupes dtudiés.

Normal Initial Advanc, Qstheo

Chondr. Chondr. Arthr.
MEAN 77,44 34,24 85,99 88,72
St dev, 377 3,188 3,152 3,622
Minima 64.61 75,11 78,48 77.19
Maxima 96,94 89,95 97,20 96,45
Limits :
Minima 76,267 83,000 85,201 87.874
Maxima 78.612 85,473 86,789 89,564

Tauble 2

Articular [ymphoscintigraphic study
in the arthrophaty degenerative of the knee
Statistical analysis of the 24 hours quantification values

abtained in an area of interest including all the active lymph nodes
draining the knee.

Résultats de l'accumulation ganglionnaire aprés 24 heures
obtenus dans les différents groupes étudiés.

Normal Inittal Advanc. Ostheo
Chondr. Chondr. Arthr.
MEAN 1,88 2,41 3,05 5,76
St dev. 0,209 0,411 0,638 2,197
Minima 1,12 1,76 1,92 2,56
Maxima 25 3,11 56 12,19
Limits :
Minima 1.826 2,246 2,889 5,251
Maxima 1,928 2.565 3,210 6,277
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Les tests isotopiques lymphatiques et capillaires
présentent-ils un intérét au cours de la rééducation de I'algodystrophie ?

A propos de six observations.

Potential interest of lymphatic and capillary isotopic tests
in the management of algodystrophic diseases.

Report of six cases.
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RESUME

La situation fonctionnelle du systéme lymphatique et de la bar-
niére capillaire ont ét¢ ¢tudides par techniques isotopiques
(Jlymphoscintigraphie ct test de Landis) dans 6 cas de patients
souffrant de pathologics algedystrophiques a des stades divers.
Une cynétique lymphatique diminuce a été trouvée dans les
phases froides de ces maladies tandis qu'unc cynétique augmen-
téc était associée aux phases chaudes. Un test de Landis positif
traduisant unc perméabilité capillaire accrue semble représenter
4 la phase froide de la maladie un facteur pronostic péjoratif
alors qu'un test normal est associé & un décours favorabie. Il en
est conclu que les investigations lymphoscintigraphiques ct le
test de Landis ont leur place ct leur intérét dans I'évaluation et
le traitement des pathologics algodystrophigues.

SUMMARY

The status of the lymphatic system and of the capillary barrier
have been studied by nuclear medicine techmiques (lymphoscin-
tigraphy and Landis’ test) in 6 paticnts suffering from algedystro-
phic diseascs at various stages. Decreased lymphatic kinetics
have been found in relation to the so called ™ cold " stage of
the disease whereas increased kinetics were associated to ™ hot 7
staged situations. An increased capillary permcability {positive
Landis® test) in " cold V' cases seems to represent a pejorative
proguostic factor for evolution under treatment whereas a nor-
mal test is associated with a favourable outcome, It is concluded
that the lymphoscintigraphic investigations and the Landis’test
have their place and interest in the management of algodystro-
phic situations.

KEY WORDS : algodystrophic diseascs, lymphoscintigraphy,
Landis’ test, capillary permeability.
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INTRODUCTION

Les techniques de rééducation fonctionnelle dans le traitement
de lalgodystrophic ont pour but de prévenir les conséquences
de la maladic ¢t de rompre le cercle vicicux établi entre la
vaso-constriction artériolaire ¢t les influx nerveux nociceptifs,
Toutefois, aspect clinique n’est pas toujours suffisant pour juger
du stade et de I'évolution de l'affection ct ne permet pas au
rééducateur d'appliquer au micux les moyens thérapeutiques
dont il dispose. Devant le contexte fréquent d'imprécision clini-
que de I"algodystrophie. il nous a semblé que les tests isotopiques
lymphatique {Ilvmphoscintigraphic) ct capillaire (test de Landis)
permcttraicnt une meilleure adaptation du traitement, un meil-
leur choix entre les différentes modalités thérapeutiques dont
I'efficacité dépend de I'état de 'unité microcirculatoire. Nous
rapportons dans le présent article les résultats obtenus grace a
ces investigations sur six patients atteints d’algodystrophic a des
stades différents.

MATERIEL ET METHODES

Chez six patients (4 femmes, deux hommes d'ige moyen =
48 années) présentant une algodystrophic a des stades divers
(voir tablcau 1), la vitesse dc la cynétique lymphatique a éié
étudice par lymphoscintigraphic et un excés de perméabilit¢
capillaire recherché par le test de Landis suivant les protocoles
miéthodologiques suivants :

— lymphoscintigraphie (8, 1, 6) :

le temps zéro correspond & une injection aseptique sous-cuta-
née de 15MBq (0,4mCi) de 99mTe-sulfure de rhénium colloi-
dal sous un faible volume (0,15 4 0,20 cm®) au niveau du
premier espace interdigital du pied ou du dcuxi¢me espace
s'il s’agit de la main. Elle est suivic immédiatement d'une
injection identique du membre controlatéral. Des images
scintigraphiques, des aires ganglionnaires 4 la racine des
membres sont réalisées & la quarante-cinguitme minute au
moyen d'une gamma-caméra grand champ, ; en cas d'anoma-
lie, d’autres images sont réalisées 4 4 5 heures apres 'injec-
tion. L’appr¢éeiation d'un retard ou d’unce accélération de la
cinétique lymphatique s'cffectue par comparaison au coté
controlatéral ct aux temps de cinétique normaux connus,
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— test de Landis (2) :

Ce test, pratiqué trente minutes avant examen précédent,
nécessite une injection LY. de 18,5 MBq (0,5mCi) 99mTc-
SABH (sérum albumine humaine) suivie de I'enregistrement
d'une séquence de 50 images de 30 sccondes, soit un total
de 25 minutes d'examen. Un brassard placé au-dessus de la
région i ¢tudier est gonflé vers la huitieme minute d'examen
de fagon & rézliser un garrot veineux et non pas artériel ; il
est maintenu dans cet ¢tat pendant 10 minutes avant d'étre
dégonflé © la tension appliguée, souvent de Tordre de
& emHg. doit donc¢ &tre un peu supdrieure i la tension dias-
toligue (les tests se tont toujours en décubitus dorsal horizon-
tal). Lors de analyse des images, une région d'intérét choisie
sur la zone & étudier permet d'obtenir une courbe de 1'dva-
lution de 'activité de cette zone au cours du temps (fig. 1) .
en cas de fragilité capillaire, unc partic de la SABH reste
dans le tissu interstiticl a la levée du garrot et lactivité reste
alors supdrieure a son niveau de départ, La réalisation d'unc
région d'intérét identique sur le membre controlatéral permet
de suivre au cours du temps I'évolution du niveau de base
de [activite.

Les résultats de ces investigations sont analysés en fonction du

stude de la maladic, de ses critéres cliniques et de son évolution

sous traitement.

RESULTATS

Les résultats présentés dans le tableau I et illustrés par les figures

I ct suivantes appellent les commentaires suivants :

— la cynétique Iymphatique est augmentée dans le cas en phase
chaude et diminuce dans 4 des 5 cas en phase froide |

— l'augmentation de perméabilité capillaire observée dans le
cas cn phase chaude et dans deux des cas en phase froide
semble traduirc dans ces deux derniers soit (pat n® 6) la
prolongation de phénoménes associés a la phase chaude, soit
(pat n” 3) un caractére de gravité vu I'évolution longue sous
traitement.

— un test de Landis normal en phase froide semble représenter
par contre un facteur pronostic favorable pour I'évolution
ultéricure de la maladic sous traitement.
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DISCUSSION

Le terme d'algodystrophic regroupe diverses manifestations
pathologiques d'expression variable ayant en commun du point
de vue clinique la douleur et des troubles trophiques et du point
de vue anatomopathologique une perturbation du contrdle ner-
veux sympathique de la vasomotricité dont le mécanisme
demeure mal connu.

Mis & part le cas d’une autre affection intercurrente, on ne trouve
pas d'éléments biologiques d’inflammation. Devant la pauvreté
des anomalies biologigues, on sait le réle fondamental joué par
la scintigraphie osseuse dans le diagnostic de cette affection
(4.5.7).

Les algodystrophics possedent de nombreuses formes topogra-
phiques ct des ¢tiologies treés varides mais parfois aucune cause
n'est retrouvée (3). L'évolution de la maladie — sur une durée
variant de quelques mois & quelques années — se fait en deux
temps @ unc phase chaude avec aspect clinigue pseudo-inflamma-
toire et une impotence fonctionnelle douloureuse, suivie d'une
phase froide dominéc par les troubles trophiques ct quelquefois
suivic de séquelles d'enraidissement ducs & des rétractions cap-
sulaires ou tendineuses. A la phase chaude, la vasoconstriction
artériolaire induirait 'ouverture des anastomoses artérioveineu-
ses avec surcharge veineuse ; 'unité microcirculatoire misce ainsi
en difficulté métabolique, il se produit une sécrétion de métabo-
lites par les cellules endothéliales capillaires ou les mastocytes
du tissu interstitic] source de vasodilatation capillaire, d'ou cedé-
me, aggravation de la souffrance cellulaire, sécrétions toxiques
(serotinine, bradykinine, endopéroxyde) et entretien des influx
nociceptifs. A la phase froide dc la maladic, les medifications
dc I'homéostasie interstiticlle ont provoqué I'activation des fibro-
blastes d’ou 'apparition & des degrés divers d'une fibrose parfois
rétractile qui, en figeant le déséquilibre homdostatique, contri-
bue a chroniciser ou aggraver la maladie.

A la lumicre des présentes observations, 'intérét des techniques
isotopiques, lymphoscintigraphie et Test de Landis, apparait
multiple dans cette pathologie. Tout d'abord, ils objectivent
I'existence de troubles circulateires losqu'il existe un doute clini-
que sur l'existence ou lintensité de I'algodystrophie (cas du
probleme médico-légal du pat n° 1). Ensuite, ils pcrmettent (test
de Landis normal ou cynétique lymphatique normale ou dimi-
nude) d'assurer le stade de phase froide dont le risque est d'évo-
luer vers la capsulite rétractile. Enfin, ils permettent de micux
comprendre la signification des signes pouvant étre observés cn
phase froide (cedeéme, rougeur résiduelle ou douleur excessive)
et d'adapter ainsi la thérapeutique. Une perméabilité capitlaire
anormale cst en cffet associée aux signes cliniques suivants,
rougeur ou capsulite, et I'anomalie de cynétique lymphatique
vient expliquer les situations d'eedéeme avec test de Landis nor-
mal. D’un peint de vue thérapeutique, il est intéressant de noter
qu'un test de Landis normal dans un cas d'algodystrophie en
phasc froide représente un facteur favorable pour I'évolution
ultérieure sous traitement mais au contraire qu’en cas d’anomalie
de ce test, il représenterait un facteur de gravité. Dans ce dernier
cas, il faudrait se méfier d'une rééducation forcée ot mécanique
excessive et porter ses efforts sur les moyens doux et les antal-
giques. Une expérience supplémentaire sur un plus grand nom-
bre de cas cst toutefois nécessaire pour dire s'il est possible de
classifier la phase froide de I'algodystrophie en stades évolutifs
ct de gravité en fonction des données cliniques et scintigraphi-
ques.
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Figure IIf Figure IV
- Patient numéro 6 ;. Patient numéro 2 :
Algodystrophie du membre supérieur droit. _ Algodystrophie du pied droit.
Lymphoscintigraphie : dimimution de la cinétique lymphatique Lymphoscintigraphie : augmemntation de la cinétique lymphatique
du coié droir. du membre inférieur droit,
Patient 6 ; Patient 2 :
Algodysirophthic disease of the right upper limb. Algodystropic disease of the right foot.
Lymphoscintigraphic result : Lymphoscintigraphic result :
decreased {ymphatic kinetic on right side. increased lymphatic kinetic on right side.
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Tubleawe I - Table |
Donndes cliniques, résultats des investigations scintigraphiques et remarques
concernant les différents patients étudies.

Clinieal data, results of the scintigraphic investigations and remarks
about the studied patients.

0 —

Clintcal Clinical Landis’
Patn® Phase Evolution  Symptom{c)s  LySc™" test
clinique” cliniques res. res.
1. " Chaude " 4mo. OR.C” 7 7 Expertise
" Hot ™ médico-légale
2. " Froide 4 mo. o h N1 Tre™'+
" Cold ”
3, " Frode 7 24 mo. o’ 13 NI TrT'++
T Cold "
4, " Froide 24 mo. o \ NI TrTo++
" Cold ™
5. " Froide 7 12 mo. R v 7 TrT™+
" Cold
6. " Froide ” 2 mo, O.R" Y r Trr™++
" Cold ~

© délai entre le diagnostic clinique et la réalisation des ivestigations scintigraphiques.
delay between the clinical diagnosis and the realisation of the scintigraphic investigations,

LySc = Lymphoscintigraphi-c, ques res{ults).

™ Trt = réponse sous (raitenient
response under treatment

0 = (Edeme, R = Rougeur, C = Chalcur
O = Edema. R = Rubberness, € = Calor
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Lymph drainage scintigraphy in malignant melanoma.

Evaluation of clinical efficiency.

H.J. BLESIN, K. BUCHALI, H. WINTER and M. SCHURER

Klinik fiir Nuklearmedizin and Klinik fiir Hawtkrankheiten,
Bereich Medizin (Charité), Humboldt-Univ., Berlin, GDR.

SUMMARY

Since 1984, we performed lymph drainage scintigraphy as a
method to detect primary lymphatic vesscls of the skin, The
method has been applied to [80 patients with melanoma of the
trunk skin. Scintigraphic patterns of drainage deviating from
normal anatomy were observed in about one third of the
paticnts. In transit metastase were detected on two occasions
and ectopic lymph nodes in 9 cases.

Continuity disscction, including scintigraphically detected lvmph
vessels and lymph nodes, was performed in [24 patients with
stage [T melanomas. Survival of patients without recurrencies
amounts 1o 93 and 90 % after 2 and 3 years, resp., underlining
the clinical valuc of scintigraphy guided surgical treatiment.

RESUME

Depuis [984, les auteurs réalisent une étude scintigraphigue sys-
tématique du drainage lvmphatigue des tumeurs mélaniques de
la pean du thorax. Dans une population de 180 paticnts,
un drainage lymphatique inhabituel par rapport i ce que lais-
saient attendre les donndes anatomigues classigues a ¢té ainsi
démontré dans a peu prés un tiers des cas. Des métastases en
transit ont ¢té détectées duns deux cas ot des ganglions ™ ectopi-
ques " dans Y. Une dissection ™ en continu 7, incluant les vais-
scaux lymphatiques et ganglions ainsi détectés, a ¢té réulisée
dans 124 cas de patients avec mélanomes de stade 1. La survice
de ces patients (sans récidives) est de 93 et 90 % respectivemient
apreés deux et trois ans. Ces valeurs supérieures aux données de
la littérature soulignent Uintérct clinique de cette approche chi-
rurgicale ¢tendue aux structures lymphatiques démontrées par
cette technique lymphoscintigraphique.

KEY WORDS : lymph drainage scintigraphy. melanoma.
survival rates.
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INTRODUCTION

In 1984, we introduced lymph drainage scintipraphy as a new
tool for preoperative diagnostic in malignant melanoma of the
skin. Delineation of primary lymphatic vessels with this method
proved particularly useful for evaluation of tumours of the trunk
skin, where irrcgularitics of the lymphatic system are well
known, and in selected cases with tumours of the proximal
extremities. The scintigraphic results guided the performance of
continuity dissection with the removal of tumour. primary lym-
phatic vessels, and the tirst lymph node station. This appears 10
be the method of choice in high risk melanomas (8). In low risk
tumours, {pT, = 0.75 mm thickness, stage §. UICC) aless radical
procedure is preferred.

In this paper. we review our results over a 6 year period which
illustrate the clinical value of the method for tumour localizations
of the trunk skin.

MATERIAL AND METHODS

From September, 1984 10 August, 1989, we studied lymph drai-
nage in 180 patients (108 males and 72 females) suffering from
melanoma of the trunk skin. A total of 141 patients were studied
preoperatively, and 39 after local tumour excision.

Tumour classification was performed according to rules of UICC
(1987). Localizations and staging of the tumours are listed in
tuble L.

Lymph drainage scintigraphy was performed as described carlier
(4, 5). This method involves 6 to ¥ injections of a “™Te-labelled
microcolloid (15 - 30 MBq cuch) intracutancously surrounding
the tumour (6). After shiclding of the injection sites by a lead
plate, planar scintigrams were started 5 to 10 min after injection
and repeated up to 30 min or more according to individual
diagnostic needs. At least two positions were registered, Detee-
tahle lymph vessels were marked on the skin with the aid of a
point source (Fig. 1 and Fig. 2).

10 patients were studied twice.

The surgical treatment was performed as a continuity dissection
guided by the scintigraphic results, including the tumour, stripes
of skin and subcutaneous tissue of about 3 cm width reaching
to the first lvmph node station, and the lymph nodes. In cases
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with bidirectional bymph drainage an excision in several sessions
was performed. A lesser radically was used in low risk tumours,
in paticats suffering from additional serious diseases, and in clder
paticnts,

RESULTS

Identical results were found in all repeated studies.
Scintigraphic results of lymph drainage are summarized in
Tabie 2, indicating more than ene route in about one third of
trunk melanomas. Bidirectional lymph drainage was found in
tumours in lecations up to 5 ¢m or more round the known
borderlines (midline, Sappey’s line).

Surgical therapy consisted of tumour excision only in 49 patients,
and in 7 cases regional lymph nodes were removed also.

In 124 patients. continuity dissection wus performed, including
37 patients with bidircectional dissection according to results of
scintigraphy.

Lymph nodes in atypical localization were found in 10 patients
under surgery, 9 of them had been predicted by lymph drainage
scintigraphy. Metastases were found along delincated lymph ves-
sels {2 patients) or in regional lymph nodes (29 patients).
Preliminary data on survival are now available. They demons-
trate @ positive outcome in 93 and 90 % resp. two and three
years after rtadical operation in the group with high risk mela-
noma (all stuge I at least) (Table 3).

DISCUSSION

There exist some objections to the method of lymph drainage
scintigraphy.

Firstly, the swintigraphical procedure is time consuming and
requires considerable experience, since a careful depiction of
lymph wvessels is necessary following cach scintigram. Besides
that. this technmique is accompanicd by a rclutively high radia-
tion burden. since most of the microcolloid injected is finally
deposited at the injection site, and leads to a local radiation

Table I - Tableaw !

Anatomical sites and staging
of melanomas of the rrunk
Sites anatomiques ot stades clinigues
des lésions dtudides

Region n Stage n
hack 109 I 33
lumbar 20 I 77
gluteal 5 1l 48
thoracic 30 v 2
abdominal 16

Table 2 - Tableau 2
Results of Iymph drainage
scintigrtaphy
Résultats des études
du drainage lymphatigue

Lymph Drainage n
unidirectional 118
{contralatcral 3)
bidirectional 57
{(ipsilateral 435)
(bilateral 12)
tridirectional 5
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dose of about 5 Gy for a *™T¢ label (9). This radiation dose
may be accepted only, if the excision of injection sites is perfor-
med subsequently.

Secondly, the high contrast requires that the injection site must
be covered by a lead plate. This requirement unfortunately pre-
vents detection of lymph vessels up to 4 cm from the injection
site. These disadvantages can be overcome by the surgical guide-
line for excision of the tumour at a distance of minimum 3 to
4 ¢m.

Thirdly, lymph vessels already obstructed by tumour cells and
those leading to obstructed lymph nodes may not be detected.
This objection to the method cannot be answered directly,

Therefore, the clinical cfficiency of the method has to serve as
an indircet proof. The scintigraphic detection of ectopic lymph
nodes and the disclosure of transit metastases along the indicated
lymph vessels are one possible answer, The ultimate demonstra-
tion of the usefulness of this method requires lower recurrency
and increased survival rates, based on scintigraphy guided surgi-
cal therapy. The main purpose of this paper is to demonstrate
that this method is useful in this regard.

In our hands, the surgical therapy resulted in unexpectedly high
survival rates of 90 % in comparison to 75 % in stage I and
36 % in stage 11 after 5 years in a world wide survey (2), and
figures less than 80 after three years (1, 7). The survival rates
cited do not scparate between different sites of the tumour, but
melanomas of the trunk skin arc reported with lowest rates (3).
From our results, we derive that lymph drainage scintigraphy is
a valuable tool if surgical therapy is performed according to the
results of this method in conjunction with accepted chinical onco-
logical rules. Additionally, the scintigraphy guided operative
treatment leads to improved functional and cosmetic results due
to the now possible limitation of width of excised areas of skin
and subcutancous tissuc.

Follow-up evaluation is necessary including 5-years results,
[n our patient group this will be performed as soon as sufficient
data arc available.

Table 3 - Tableau 3
Survival data of patients
Données quant au suivi des patients

n o
Surviving without metastases 154 86
Surviving with metastases 6 3
Deceased 20 11

Continuity Dissection (stage 11

t pTan No Mg)

> 2 years > 3 yeras
n Yo n %
n 58 40
Surviving without metastases 54 93 36 90
Surviving with metastases 2 4
Deccased 2 4 4 10
— Nr.2 — 9%
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Figure 1
Melanoma on the skin of the right side of the thorax,
a)  Scintigram of the draining lvmph vessels to the right axilla, right lateral view.
b)  Delineation of the lymph vessel on the skin from both positions.

Mélanonte de la partie droite du thorax.
Image scintigraphique des vaisseaux {ymphatiques drainant la lésion vers le ereux axilfaire droit,
a) Vue latérale. b} dessin sur la peau de la patiente du trajet des vaisseaux ainsi démontrés,

T -

Figure 2
Melanoma of the left side of the back paramedian,
«)  Lymph drainage scintigraphy.
b} Delineation of lymph vessels on the skin.

Mdélanome thoracique ganche de position paramédiane.
a) Image lymphoscintigraphique obtenue montrant un drainage lymphatique bilatéral vers les dewx creux axillaires,
b) Dessin sur la peau des trajets lvmphatiques ainsi démantrés.
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SUMMARY

Lymphoscintigraphic investigations of the lower limbs have been
performed in fifteen young healthy volunteers after injection of
99mTe labelled monocolloids in the first interdigital space of
cach foot.

Deereased extraction of the marker with {ack of significant aceu-
mulation in inguinal nodes (fourty minutes after injection., the
legs being at rest) was found in three cases (bilaterally in two,
right in other). When the data from these three volunteers werce
comparcd 10 others, the single clear ditfference was the fact that
they were or are football players. Whereas the two cases with
bilateral lymphatic abnormalities kicked with both feet. the case
with unilateral abnormalities kicked only with the scintigraphi-
cally abnormal limb only.

It is concluded that abnormalities of the lvimphatic systems are
found in football players, may be related to the repeated shocks
suttered by the fymphatic termini of the feet.

RESUME

Le systeme Tviphatique des membres inférieurs a ¢té ¢tudié au
repos par techniques scintigraphigues chez 15 jeunes volontaires
a priori supposés normaux et sains. Une extraction diminuée du
traccur (nanocolloide technctié¢ injectd dans lc premicer espace
interdigital de chaque picd) avec absence conséeutive de visua-
lisation ganglionnaire (10 minutes apres injection) a €1¢ trouvee
chez trois dentre eux. Aprés analyse des données clinigues les
concernant el comparativement aux douze autres, le seul point
remarguahle consistait en le fait qu'ils ¢taient ou avaient éié
joucurs de football. De plus, alors que deux de ces trois footbal-
leurs shoot(abyent des deux pieds et montr{aiyent une anomalic
hilatérale du systéme lymphatique. ¢ dernier qui shoetait d'un
picd seulement ne montre cette anomalic que du cotd utilisé
duns ce but, Ces observations démontrent done l'existence d'ano-
malies du systéme lvmphatique chez ces joueurs de football,
anomalies probablement lides aux chocs répcétes auxquels sont
soumises les lerminaisons lymphatigues.

Running tittle : Lymphoscintigraphic abnormalitics in foothall
players.

KEY WORDS : radionuclide  Iymphangiography,
system disease, football player.
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INTRODUCTION

In fine with the incrcasing emphasts on fitness and exercice in
our socictics, there has heen an increasing number of bone and
soft tissuc injurics amoeng the gencral population. In addition,
better medical supervision of both amateur and professional
athletic activitics has led to an incrcasced awareness of the impro-
ved methods of diagnosis and treatment of sport-related injuries.
Conscquently. the position and interest of the conventional bone
scan for the cvaluation of the bony injuries and of the pyrophos-
phate scan for the diagnosis of soft tissues injuries are now well
cstablished (1).

With repard to the Iymphatic system, no report has been made
10 our knowledge with respect to injuries or abnormalities of
the lymphatic system in athletes.

In the framework of lymphoscintigraphic investigations, abnor-
mal Iymnphatic return was observed in three young healthy volun-
teers whereas all others (twelve) had normal studies. In analysing
the clinical data of these threc cases and in comparing it to
others, the single difference that could explain such an observa-
tion was the fact that they were football players. This 15 the aim
of the prescnt report.

MATERIAL AND METHODS

Two scintigraphic investigations of the lower limbs were perfor-
med in fifteen young volunteers (9 men, 6 women, average age
= 20 years, range = 16 - 32) within onc week interval.
Dynamic acquisitions centered on the inguinal regions were rea-
lised lasting fourty minutes and starting just after subcutaneous
injection of 51 McgaBecquerels (3 millicurics) of 99mTc labelled
human serum albumin nanosized colloids (Nanocoll R, Solco
Basle, Switzerland ; volume of injection = 0.3 - 0.4 ml ; one
vial of radiopharmaceutical used for four injections) in the first
interdigital space of each foot. Planar scintigrams centered on
the calfs, the popliteal regions, the thighs and the inguinal
regions, werc subsequently obtained.

Throughout the investigations, volunteers were at rest as they
were at least ten minutes priot to the injections.

The limbs of the volunteers were classified as ™ normal ™ or
" positive " it at the end of investigation, the inguinal lymph
node(s) was(were) visualised in the two scintigraphic investiga-
tions. They were classified as ™ abnormal " or ™ negative ™ if not.

RESULTS

As shown in the following Table, except in the three cases of
those who play or had played football, bilateral visualisation of
inguinal lymph nodes (at least the first one ending the lymphatic
vessels of lower limbs) was obtained (see Figure 1),
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The two cases where there was no bilateral visualisation of nodes
{see Figure 2) kicked with cither foot whereas the one whith
unilateral absence of nodal visualisation (see Figure 3) kicked
only with the scintigraphically abnormal limb.

Table I — Tableau 1

Resudis of scintigrapitic investigations.
Résultats des investigations scintigraphiguees.

Lymph node visualisation

Yes No Total

Bilateral Unilateral

No 12 0 {) 12
Football
player
Yes 0 1 2 3
Total 12 1 2 15
DISCUSSION

The reported observations therefore suggest, in the case of soc-
cer players, the presence of lymphatic system abnormalitics at
the level of the fect and more precisely affecting the feet or foot
with which they usually kick.
These may correspond :
— either to lymph vesscls abnormalities (not investigated here)
— or to impaired ability of the initial lymphatic endings to
remove the labelled colloids from the interstitium.
To cxplain such observations different hypotheses may be given.
Firstly, it may be said that the lymphatic endings 1n the intersti-
tium suffer from the repetitive shocks with resulting dysfunction
and decreased ability to remove the injected colloids.
Secondly, these lymphatic abnormalities might be regarded as
the conscquences of osteoarticular discases. Such consequences
and / or asscciation are, for instance, documented in case of
rheumatoid discases. KALLIOMAKI and VASTAMAKI (2)
using lymphoscintigraphy demonstrated cvidence of lymphatic
obstruction in 2 rheumatoid patients with unilateral upper limb

edema. JAYSON et al. (3) made use of the local clearance rate
of intradermally tnjected radiolabelled albumin as an index of
lymphatic flow rates and found some slowing of clearance rates
in their rheumatoid group overall as compared to their controls.,
KUHNS (4) described the apparent obliteration of synovial lym-
phatics in patients with joint inflammation, an observation which
suggests that an obliterative lymphangitis may accompany syno-
vitis. It is likely in such discases that lymphatic dysfunction might
result from the direct extension of the inflammatory process from
the involved joints to the surrounding tissues. In the same way,
the extension of synovial rupture or of ostcoarticular attempts
(sccundary to sportive activities and relatively common in athle-
tes) 1o the soft tissue and to the surrounding lymphatics might
be the subject of hypothesis in order 1o explain the present
observations.

Finally, it could be proposed in the sume way — lymphangitic
phenomenems associated to an inflammatory process involving
another tissue — thut these lymphatic abnormalities might be
the consequences of the cutaneous infections frequently obser-
ved in such athletes. However, in this last hypothesis, the ques-
tion might be raised as to whether such infections are the causcs
or the consequences of the lymphatic abnormalitics, themselves
the result of ostcoarticular discases. It iy indecd well known that
such mycotic or bacterial infections frequently oceur in a disensed
lymphatic system.  Unfortunately, with regard to this last
hypothesis, volunteers with such infections — past or present —
had been excluded from the present study.

The present data are preliminary and clear conclusions concer-
ning the importance and frequency of lymphatic system abnor-
malitics 1n such athletes could only be reached based on larger
cross-section of individual than in our group but also hy
employing exercise conditions,

In conclusion, although none of these athletes complained of
edema and although our observation might therefore be regar-
ded to be of little importance, it has to be reported herc that
edema of the foot in football players decrease more slowly than
in the case of other athlctes even when the same causal injury
is considered and with the same treatment applied for (5). One
might thus speculate whether these lymphatic abnormalities may
contribute te persistent osteoarticular or cutaneous discascs or
to prolong the response to treatments applied in such cases.
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Fig. 2

Fig. |
Scintigrams obtained in a football player
who kicked with both feer.
Activity in lymphatic vessels can only be observed
at the level of the calfs.
A :calfs. B popliteal regions. C : femoro-inguinal regions.

Normal case with visualisation of nanocotlloidal activity
in the lymphatic vessels of both limbs (thin arrows)
and in the first inguinal nodes (thick arrows).

A - calfs. B : popliteal regions. C : femoro-inguinal regions.

Cas normal avec visualisation des vaisseaux lymphatiques

au niveau des deux membres (fines fléches) Imuges scintigrapliques centrées sur les mollets (A),

et des premiers refais ganglionnairves inguinaux (fléches épaisses). les régions poplitées (B) et fémoro-inguinales (C)
Images centrées sur les mollets (A), obtenues c.h:c*z un joueur de foothall qui shoote des deux pieds.

les régions poplitées (B) et fémoro-inguinales (C). U:ne aciivité dans fes vaisseaux lymphatiques n'est observée
qu'au niveaw des mollets. Le traceur n'a pas progressé plus loin,

e
@ i 2 3
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Fig. 3

From left to right and up 1o down, scintigraphic pictures
{four minutes per frame) centered on the fermnoro-inguinal
regions and ablained after injection in a football player
who kicked with the right foot only.

Progression of the marker in the lymphatic vessels of the left limb
as well as its accumulation in the homolaeral lymph nodes
are observed whereas nothing can be observed on the right side.

De gauche & droite e de haut en bas, images scintigraphigues
{4 minutes par image) cenirées sur les régions fémoro-inguinales
obtenues chez un joucur de football
qui shoote du pied droit uniguement. Une appuarition d'activité
dans les vaisseaux lymphatiques n'est observée qu'a gauche.
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SUMMARY

The process of lymphatic vessel regeneration in burns were stu-
dicd iy the mice at various intervals up to 3 weeks by means of
vitzl transillumination microscopy. The developed burn model
exposed the mouse to a temperature gradient in such a way to
realise a second degree burn. The healing of the burn occured
in all cases by the 21 day. The study of the microcirculation
confirms the important role played by the blood- and lymphatic
circulation during the formation of edema.

RESUME

La régénération des vaisseaux sanguins et lymphatiques a éé
¢tudiée apres une brilure standardisée du deuxiéme degré sur
la souris pendant des invervalles croissants. L'aspect extérieur
de la peau retrouve son aspect normal apres 21 jours. Aucun
cas de cicatricc hypertrophice n'a ¢té observé. L'examen micro-
scopique montre gue [a congestion aticinl un Maximum apres
5 jours. L’examen de la microcirculation dans la brilure
confirme 'importance du role joué par la circulation sanguine
et lymphatique lors de la formation de I'edéme.

KEY WORDS : Iympbatic vessel, burn, micro-circulation,
edema.

1. INTRODUCTION

Les bralures sont des aceidents graves et fréquents, Définir avee
précision la fréquence des accidents est difficile. On estime
(ARTZ et MONCRIEF, 1969 ; DUINSLAEGER, 1985) péné-
ralement que 1 % de la population se¢ brile de maniére plus ou
moins importante chague année,

Les altérations microcirculaires sont probablement 'un des fac-
teurs les plus importants dans la pathogénic des Iésions locales
ct des répercussions générales des brilures.

Cliniquement un cedéme se développe. Cet cedéme augmente
pendant les premieres heures et persiste plusicurs jours. 11 a été
démontré que la chaleur augmentait la perméabilité des capiilai-
res ¢t des veinules. Le seuil de température qui détermine les
Iésions microvasculaires se situe 4 51°C.
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On peut se demander quelle est la cause de cette augmentation
de perméabilité. La perméabilité immédiate semble bicn étre
due & unc Iésion directe de la paroi endothéliale par la chaleur.
Lz perméabilité tardive est probablement indirecte. Nous pen-
sons que c’est I'extréme ralentissement du courant sanguin qui
cst ¢n cause. Le liquide interstitiel est drainé par le systéme
lymphatique aussi vite quiil a été formé.

Les mesures du déhit sanguin montrent un aceroissement consi-
dérable apres brilure, méme pour des températures peu élevées.
Comme le drainage lymphatique est tres important pour évacuer
le liguide d'eedeme accumulé et étant donné la place importante
prise par la kinésithérapie dans le traitement des brilures, il
nous a paru intéressant d'étudicr la circulation lymphatique au
miveau de la bralure elle-méme.

A la recherche d'un modele expérimental, nous avons choisi lu
souris OF 1, qui permet d'étudier la bralure de fagon approfon-
die.

2. PROTOCOLE EXPERIMENTAL

73 souris de type OF 1 (Iffa Credo) de sexe féminin, de 22
a 30 g, ¢leviées individuellement dans des cages servent comme
aroupe expérimental.

Aprés unc courte anesthésie a I'éther, nous avons coupé les poils

de I'hémi-abdomen gauche. Unc brilure standardisée est réali-

s¢e sur le méme aspect latéral de la peau de I'abdomen. Un
contact de 10 secondes avec I'eau chauffée de 60°C provoque
unc altération macroscopique visible. Pour cffectuer une brilure
du 2me degré trés localisée, nous avons adapté et modifié 'ap-

pareillage de WALKER et MASON (1968).

Entre 1 ¢t 21 jours, six paramdtres ont été examinés a intervalles

croissants :

— Paspect extérieur de 1a peau, les adhérences, la congestion, lc
culibre des vaisseaux sunguins et lymphatiques, la perméabilité
lymphatique et 'aedéme,

Afin d'éwudier la régénération lyvmphatique, nous visualisons le

vaisseau par unc injection de colorant (Patent Blue V. Labora-

toires Guerbet, France).

3. RESULTATS et DISCUSSION

3.1. L'aspect extéricur de la peau

On observe des modifications importantes de cet aspect & I'en-
droit de la brdlure {fig. 1). Aprés un jour, la peau commence
i prendre un aspect induré dans 10 % des cas. A partir du
cinqui¢rme jour apparait une crofite dans 30 % des cas. Plus
tard, la croute fait place a unc cicatrice. La peau retrouve son
aspect initial avec un repoussement des poils aprés 21 jours,
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3.2

Un jour aprés la brilure, on ohserve un adéme localisé dans
tous les cas (fig. 2). Ensuite on assiste & une légere diminution
dc I'ordre de 30 % (fig. 3). A partir du dixiéme jour, on observe
un edéme dans sculement 1 % des cas et 'wdéme n'est plus
obscrvé aprés 21 jours.

L'eedéme.

Aucun cas d'cedeme généralis¢ n'a ¢été noté. L'wedime résulie
d'un déséquilibre entre la formation de liquide interstiticl et son
drainage par la voie lymphatique ¢t veineuse.

Dans Pétude de GODART (1977), un cedémie est visible dés a
30™ minute. II devient constant apres une heure et est maximal
apreés guatre heures, Ensuite it régresse pour ne laisser gu'un
léger edeme aprés 3 ou 4 jours,

Contrairement & nos résultats, GODART obscrvait un a:deme
généralis¢ apres un jour. Cette différence est due au fait que sa
briajure est plus étenduc que la notre.

K)

La perméabilité lymphatique.

Une augmentation importante de la perméabilité est observée
duns presque tous les cas jusqu’au septieme jour (fig. 4), Apres
14 ct 21 jours, elle est encore présente dans respectivement 20
e1 9 % des cas. Cette pugmentation de la perméabilité s'obscrve
unmiquement dans la zone de la bralure (fig. 5). On a observd
quelques cas au niveau distal mais ils ¢taient dus 4 une injection
trop puissante du colorant. Dans aucun cas cette perméabilité
n'a é1é observée au niveau proximal.

Sclon VAN DER PUTTEN (1984). l'augmentation de la per-
méabilité est due i des changements au niveau de la membranc
cellulaire. Des aliérations histologiques telles que des modifica-
tions au niveau des jonctions entre les cellules endothéliales sont
déja perceptibles quelques minutes aprés la brilure. La cause
de ces modifications réside dans ta libération par le tissu lés¢ de
prostaglandines, d'histamine et autres substunces vasoactives.
Un autre facteur intervient également : la diminution généralisee
du potentiel de la membranc cellulaire.

3.4
La congestion vasculaire ¢st maximale 3 jours aprés la bralure
(fig. 6). Ensuite ¢lle diminue en importance mais reste présente
dans 64 % des cas aprés 3 scmaincs.

La congestion.

Cette congestion périphérique correspond & I'embarras circula-
toire croissant de la région brilée. En cffet, GODART (1977)
observe que dés les premiéres minutes qui suivent I'agression,
la circulation sanguine locale devient irréguliere par agrégation
des masses de globules rouges et de plaquettes. La circulation
semble arrétée dans les capillaires tandis qu'clle se poursuit dans
les artérioles et les veinules. La situation vasculare s'aggrave
progressivement. Aprés 3 heures, la circulation s’arréte dans la
plupart des vaisseaux, méme lartere qui traverse la brilure est
interrompue. La veine est rétrécic. A cet état de nécrose par
diminution de la vascularisation périlésionnelle locale corres-
pond la congestion vasculaire par mise en fonction ¢t dilatation
de vaisscaux préexistants,

3.5,
Lorsqu'on détache délicatement la peau des tissus sousjacents,
on remarque que la zone bralée adheére de maniére plus impor-
tante au plan musculaire. Ces adhérences se présentent sous la
forme de faisccaux blanchatres résistant & la dissection.

Elles apparaissent pratiqucment dans tous les cas jusqu’au cin-
qui¢me jour. Ensuite on assiste 4 une diminution de ['ordre de
30 %. Aprés trois semaines, elles subsistent dans 27 % des cas.
Cette diminution est étonnante ¢tant donné que les souris n’ont
subi aucun traitement particulier aprés la brilure,

Les adhérences.

3.6

On observe peu de modifications du calibre des vaisscaux lym-
phatiques situés proximalement par rapport 4 la brilure.

Le calibre des vaisseaux lymphatiques,
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Il n'en va pas de méme au niveau de la bralure. On observe.
apres le premicr et le troisi¢me jour, que dans 70 % des cas le
vaisscau n'est plus fonctionnel. Le colorant injecté progresse
lentement Jusqu'd fa 1ésion et s'arréte. Sion réalise, & la fin de
I'observation, unc manccuvre de massage sur la face externe de
la pean, on remargue gue le colorant progresse A nouveau.
[.e lymphatique n'est donc pas détruit et le calibre est normal.
Aprés une semaine, e collecteur lymphatique est fonctionnel
dans 90 % des cas mais le calibre augmente quelque fortement,
Au bout de trois semaines, il pursiste quelques vaissgaux non
fonctionnels dont le calibre est augmenté dans 91 9% des cas.
Distalement par rapport a la Iésion, on observe unc dilatation
des vaisseaux lymphatiques dans plus de 60 % des cas du premier
au dixieéme jour. Le calibre redevient normal dans 80 % des cas
aprés 21 jours,

Lors de bralures du deuxicme degré, les collecteurs hypodermi-
gues ne sont pas détruits mais sculement collabés. s peuvent
se répermcaliser, ce que constate également GODART (1977).
Cet auteur observe une dilatation au miveau distal de Ja Iésion
et un reflex important vers des collatérales, Le contournement
par ces collatérales de la brilure n'a pas été observé dans notre
¢rude,

3.7. Le calibre des veines.,

Au niveau de la brilure. du premicr au cinquieme jour, on
remarque gue dans la majorité des cas, Iu veine diminue forte-
ment de calibre tandis que du cinquiéme au septiéme jour le
calibre est augmentéd. Apres trois semaines, le calibre redevient
normal dans 70 % des cas.

Au niveau proximal, la veine est dilatde d partir du troisieme
jour ; cette dilatation augmente par la suite, Aprés trois semai-
nes, le calibre redevient normal dans 50 % des cas.
Paradoxalement. on observe meins de changement au niveay
distal. Ceci peut ¢tre di au fait qu’en observe un nombre impor-
tant d'anastomoses entre la partic distale de la veine ¢t 4 veine
située plus ventralement qui présente un calibre augmenté. Ainsi
le sang pourrait contourner la brilurc.

4. CONCLUSIONS

Cette ¢tude cxpérimentule nous a permis de suivre 'évolution
de 'aedeme et des vaisseaux lymphatiques suite & une brolure
standardisée du second degré chez la souris.

L’examen macroscopique de la peau nous a permis d'¢tudier les
maodifications de "aspect extérieur de la peau. Llle retrouve un
aspect normal aprés 21 jours. Aucun cas de cicatrice hypertro-
phiée n'a été obscrve,

L’examen microscopique de la face protonde a mis en ¢vidence
I'existence d’un edéme localisé, particuliérement développe
apres [ jour qui disparait apres 21 jours.

Tant que I'wdeme est fort développé, on remarque que la per-
méabilité lymphatique est augmentéce au nivcau de la bralure
mais pas au niveau proximal ni distal. Pendant que 'eedéme et
la perméabilit¢ diminucnt, apparait une congestion autour dce la
lésion. Aprés 5 jours, cette congestion atteint son maximum ct
le nombre de lymphatiques non fonctionnels diminue fortement.
Apreés cette méme période, les lymphatiques situds dans la zone
de la bralure présentent un calibre augmenté tundis qu’au niveau
proximal on note pcu de modifications tout au long de notre
expérience.

Le calibre des veines présente également des maodifications dif-
férentes selon la localisation. Au niveau de la brulure, le calibre
est tres dilaté aprés 7 jours alors que précédemment il Ctait
diminué. Au niveau proximal, il est dilaté 5 jours aprés la lésion
tandis qu'en distal on observe unc I¢gére dilatation.

Comme nous le constatons, les vaisseaux lymphatigues nc sont
pas sans subir de préjudice de la bralure. La résorption cesse
de se muanifester. La disparition des possibilités de drainage
lymphatique devrait cntrainer un qedéme plus important s'il n'y
avait pas diminution 1rés importante de Papport de sang & la
région.

- {990
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Figire |
Laspect extérienr de la peau.

Grass observations o scab, scar, induration
and healing of the skin.

Figure 2

Brilure aprés 1 jour :
leedeme est volumineux, Le lymphatigue (L) est non fonctionnel.
One day post burn ;
impaoriant infiltration in the burn areq.
The lymphatic vessel (L) is not functional.
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Figure 3
L'évolution de I'edéme.
The evolution of edema in function of e (days).
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Figure 4
La perméabilite du lymphatique.
The permeability of the Iymphatic vessel
in function of the healing process.
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. DUINSLAEGER L. — Brandwonden on de huisarts :

Figure 5
Briilure aprés 10 jours :
la perméabilité du lymphatique (L) est moins importante.

Post-burn 10 days :
the permeability of the lvmphatic vessel (L} is decreased.

Figure 6
La congestion (C) est trés importante au niveau de la brilure.
Le lymphatique (L) est dilaté au milieu de fa brilure.
A very important ongestion (C) is seen
in the margins of the burn.
The [ymphatic vessel (L) is dilated in the middle of the burn.
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