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Arterial embolization of the spleen

R.F. DONDELINGER'
J.C. KURDZIEU
M.A. DICATO^

' Department of Visceral Radiology
2 Department of Hemato-Oncoiogy

Cent re Hosp i ta l le r

4. rue BarbiŽ - LUXEMBOURG

I N D I C A T I O N S

Arterial embolization of the spleen Is Indicated In two
main different conditions: either an Interruption of arterial
ßow to the splenic artery or to one of Its branches Is
attempted, or ablation of the splenic tissue by Infarcton Is
expected. According to the aim of the procedure, splenic
embolization may be considered as an alternative to
splenectomy or ligation of the splenic artery (7,31,55,57).
Block of the ßow In the splenic artery or of an Intrasplenic
branch Is Indicated as a preoperative modality or as
treatment for arterial aneurysm, arterlo-venous Þstula or
In order to stop active arterial bleeding (30, 41, 50, 54).
Most often the procedure has to be carried out In
emergency conditions. Usually proximal obturation of the
splenic artery Is efÞcient In the control of haemorrhage,
but does not induce a signiÞcant Infarction of the splenic
tissue. After proximal occlusion of the splenic artery,
vascular supply to the spleen is still maintained by the
gastro-eplplolc arteries, the left gastric artery, pancreatic
and capsular splenic arteries, which perfuse the spleen at
the level of the hllum. Embolization of the splenic artery
has also been advocated for treatment of bleeding result
ing from ruptured gastro-oesophageal varices (9, 20, 21,
23, 27, 54, 57), but portal hypertension has not been
proven to be signiÞcantly Inßuenced In all the cases by
arterial splenic embolization, when portal pressure was
recorded (23, 37).

Embolization of the splenic tissue Is mandatory In
various haematologlcal conditions as an alternative to

splenectomy In patients with poor general condition. The

Bull. Soc. Scl. MŽd.
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volume of the spleen may be subnormal, but
In the vast majority of cases, splenomegaly
is obvious. As the intrasplenic arterial vas
cularization is represented by terminal ves
sels, an efÞcient infarction of the splenic
tissue is obtained after embolization of the
distal intrasplenic branches. Hypersplenism
resulting from portal hypertension is certain
ly the main indication for arterial splenic
embolization (1,15, 21, 23, 24,32,34,37,38.
45,46,47,54,56). The causes of hypersplen-
i sm a re o f va r i o u s o r i g i n . Mo s t p a t i e n t s

present with alcohol ic or postnecrot ic l iver
c i r rhos is w i th a p la te le t count in fe r io r to
60000 per mm^ These patients had experi
enced also at least one major episode of
bleeding from ruptured gastro-oesophageal
varices. Embolization of the spleen has the

advantage to retain the organ in place, a
distal splenorenal shunt is still possible after
correction of anemia and thrombocytopenia
(21, 23). Children with gastro-oesophageal
bleeding, s igns of hypersplenism resul t ing
f r o m G a u c h e r d i s e a s e o r a t r e s i a o f t h e i n

trahepat ic bi le ducts or portal vein throm
bosis have also been submitted to splenic
embolization (32, 40, 48, 51, 53). Emboliza
tion of the spleen has been advocated in

patients who are on hemodialysis and show
pancytopenia and splenomegaly, and in ren
al transplant patients in whom intolerance to

immunosupressive medication after renal
transplantation had to be corrected (22).
Thalassemia is also responsible for progres
sive hypersplenism which requires an in
c r e a s e i n n u m b e r o f b l o o d t r a n s f u s i o n s .

Par t i a l sp len ic embo l i za t ion rep resen ts a
valid alternative to splenectomy in this
group of patients, in whom the risk for
infections and lethal complications is par

t i c u l a r l y h i g h a f t e r s p l e n e c t o m y
( 4 0 ) . l d i o p a t h i c t h r o m b o c y t o p e n i c p u r p u r a
may be corrected by embolization of the
spleen (11, 19). The procedure is well toler
ated in these patients, as the spleen is of
normal volume or only moderately enlarged.

Physiopathological mechanism of correc
t ion of thrombocytopenia is not completely
elucidated. Infarct ion of the splenic t issue

p robab ly dec reases seques t ra t ion o f
platelets in the spleen, and reduces intras
plenic production of auto antibodies di

rected against platelets. Splenic emboliza
tion has also been used in other pathologi
c a l c o n d i t i o n s a s i n s p l e n i c l y m p h o m a ,
ch ron ic l ympath ic l eukemia , mye lo id
leukemia, myeloÞbrosis, hairy cell leukemia,
polycythemia vera, hereditary spherocytosis,
autoimmune hemolytic anemia, idiopathic

hypersplenism, Felty's syndrome and in pa
tients who present with hypersplenism and
c y t o p e n i a i n d u c e d b y a n t i c a n c e r
c h e m o t h e r a p y . I n t h e t u m o r a l s p l e e n ,
c o r r e c t i o n o f h y p e r s p l e n i s m a n d t u m o r
mass reduction is expected (11, 18, 29, 33,

49).

E M B O L I Z A T I O N T E C H N I Q U E

Embol izat ion of the spleen is performed
a f t e r a s e l e c t i v e c a t h e t e r i z a t i o n o f t h e

splenic artery by a femoral or an axillary
approach. Standard preshaped Cobra or
S i d e w i n d e r 5 F o r 7 F c a t h e t e r s a l l o w i n t h e

vast majority of cases an optimal catheteri
zation of the splenic artery, the t ip of the
catheter being advanced at a sufÞcient
distance from the ostium of the splenic
artery. It is recommended to catheterize the
splenic artery as distally as possible in order
to reduce possible reßux of embolic material
into the gastric and pancreatic arteries
originating from the splenic artery or into
the other branches of the coeliac artery or
into the abdominal aorta. Balloon occlusion
catheters or a coaxial technique may be
used in a tortuous splenic artery in order to
optimize distal catheterization (9, 23), but
antegrade ßow should be maintained in the
splenic artery during embolization in order
to prevent reßux of gelfoam from the spleen
into direct pancreatic arteries. The risk for
inadvertent embolization of caudal pancrea
tic arteries by migrant embolic material is
not clinically signiÞcant when larger partic
les are used as an embolization material. A
branch of the splenic artery originating more
proximally from the main trunk and which is
usually directed to the upper pole of the
spleen may be overlooked by a too distal
catheterization. Gelatin particles are the
most commonly used material for emboliza
tion of the spleen (1, 22, 37, 45, 46, 47). The
use of gelfoam powder carries potential
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complications as pancreatitis and necrosis
of the gastric wail (44, 52). Many other
substances have been described as autolog
ous clots (34), polyvinyl-alcohol (11, 12),
silicone microspheres (26), isobutyl-2-cy-
anoacrylate (23), ethanol (36) and others, but
these materials do not offer signiÞcant ad

vantages compared to gelatin. Particles of
different size are injected, the smaller partic
les Þrst in order to block the distal intras-

plenic arteries, the larger particles will obtu
rate the arteries more proximally at the
splenic hilum. Formation of a plug of gelatin
particles early during the procedure has to
be avoided, as it may preclude a further
correct embolization of the distal branches

(32). Twenty to forty gelatin particles are
necessary according to the volume of the
spleen. Extent of infarction is difÞcult to
assess during the procedure. When a sig
n i Þ c a n t r e d u c t i o n i n ß o w o f c o n t r a s t
medium is observed in the splenic ar tery,
embolization is stopped. At that moment,
extent of infarction generally corresponds at
least to 80% of the splenic volume. Digital
subtraction angiography can be performed
during the procedure in order to assess
progression and extent of embolization. Dis
tribution of 99m-Tc labeled gelfoam partic
les within the spleen detected with a gamma
camera makes control angiographies un
necessa ry. Assessmen t o f t he vo lume o f
embol ized spleen seems to be as precise
than with uniplanar angiography (6,15). Use
of steel coils (2, 58) lodged in the splenic

artery does not always induce a satisfactory
infarction of the splenic tissue. Coils are a
safe embol izat ion mater ia l , but best long-
term positive results are obtained when the
coils are lodged in the branches at the
splenic hilum (2,58). Reduction of infectious
complications resulting from splenic em
bolization is warranted by a strict aseptic

angiographic technique. Angiographic
catheter exchange is avoided during the
procedure. The patient is submitted to an
antiseptic preparation prior to the proce
dure. A bath with providone-iodine is given
the day before embolization and the punc
ture site is prepared. Antibiotics are adminis
tered systematically starting the day of em
bolization, according to different protocols:

- intramuscular in ject ions of 1 000 000 u-

nits of PŽnicilline G associated with 3 mg/

kg of gentamycin, during 5 days following
embolizat ion (46).

- 0,5 g Keßin administered by 4 injections

per day during 15 days after embolization
(37)

- tobramycine (1 mg/kg) and oxacillin (1 g)

intravenously 30 minutes prior to the pro
cedure (23)

- in children gentamycin (10 mg/kg/day)

and cefoxitin sodium (100 mg/kg/day) in
travenously, continued for 5 days or
longer (32)

- 14-valent-pneumococcal polysaccaride

vacc ine admin is tered some days before
embolization (32)

Fragments of gelatin are also soaked in an
antibiotic solution prior to injection. Clinical
to lerance of sp len ic embol izat ion depends
o n t h e v o l u m e o f t h e s p l e e n , e x t e n t o f
embol izat ion, embol izat ion mater ia l and of
t h e u n d e r l y i n g d i s e a s e . I n t r a - a r t e r i a l 2 -

c h l o r o p r o c a i n e h y d r o c h l o r i d e h a s b e e n
used during the procedure in order to con
trol abdominal pain (39). Postembol izat ion
abdominal pain is usual ly tolerated by the

patient and well dominated by medication.
Con t i nous ep i du ra l anes thes i a has been
u s e d a f t e r e m b o l i z a t i o n b u t i t r a t h e r c o m

plicates an otherwise easy procedure (46). A
short hospital stay is necessary ranging from
4 to 6 days for patients who undergo emboli
zat ion for an hematological disorder, when
the sp leen is not en larged. On the o ther
hand patients with an enlarged spleen or
presenting with a complex underlying dis
ease need a longer hospitalization. The local
effect of arterial embolization on the spleen
m a y b e a s s e s s e d b y n u c l e a r m e d i c i n e
studies, ultrasonography or computed to
mography (C.T.). TO - 99 m sulfer colloid
scans and ultrasonography are limited in
their capability of demonstrating precisely
the extent of embol izat ion. C.T. a l lows to
calculate the volume of infarcted zones in
the sp leen and reßec ts t rans fo rmat ion o f
infarcted tissue into Þbrosis by measure
ment of growing density values on subse
quent C.T. examinations (3, 8, 28). C.T.
evidences zones of liquefaction observed at
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the early phase following embolization, de
tects early complications as bleeding, intra
or per isplenic abscesses, per isplenic effu
sions and late complications as thrombosis
of the splenic vein or intrasplenic growth of
the remaining splenic tissue. Magnetic Re
sonance Imaging is able to differentiate
embolized areas in the spleen from persis
t e n t v a s c u l a r i z e d t i s s u e a n d d e m o n s t r a t e s

t rans fo rma t ion o f i n fa rc ted zones i n to Þ
b r o u s t i s s u e .

R E S U L T S

it is difÞcult to assess the clinical beneÞt
from arterial embolization of the spleen, as
the number of clinical trials is reduced and
most studies are based on a limited number
of patients. Individual reports and small
series of cases are available in the literature,
reporting patients who have been treated by
embolizat ion of the splenic artery for
traumatic bleeding or aneurysm (30, 41, 50,
54). However an integrated diagnostic and
therapeutic management of trauma patients
permits to treat splenic injuries with arterial
e m b o l i z a t i o n w i t h o u t s u b s e q u e n t s u r g e r y
even, when the patient is in an instable
hemodynamic condition in selected cases.
Experimental studies in animals have shown
that injection of gelatin particles in the
splenic arteries induces a persistant obliter
ation of the vessels 8 weeks after emboliza
tion (2, 11, 12, 13, 14, 26, 27, 30, 38). At the
early phase, 24 hours and two weeks follow
ing embolization irregular zones of hemor
rhagic infarction coexist with areas of nor
mal splenic tissue. At the late phase, Þbrosis
replaces the areas of intrasplenic infarction.
Leucocytes raised in all animals 24 hours
after embolization, hematocrit decreased by
20% during the Þrst week following emboli
zation (14). Experimental data in animals
with a normal spleen show no inßuence on
lifetime of erythrocytes and no signiÞcant
rise in circulating thrombocytes (11, 27). The
Þrst embolization of the spleen in man was
described by Maddison in 1973 (34). Among
the studies collected from the l i terature, a
few reports only contain a signiÞcant
number of cases (22, 23, 32, 37, 40, 45, 46,

58). Generaliy a partial embolization of the
spleen varying from 30% to 80% is per

formed. Most of the patients reported earlier
in the literature have been treated for hy-
persplenism (15, 24, 45, 46, 56, 58). Platelet
count raises rapidly after splenic emboliza
tion in man and often a temporary hyper-
thrombocytosis is observed. In the study
reported by Owman et al. (37) concerning 18
patients, 11 among them could be followed
after the procedure. 6/11 showed a platelet
count superior to 100 000/mm¨ 6 months
following embolization, 4/11 patients had a
normal platelet count one year following
splenic embolization and 2/11 patients two
years after treatment. 14 patients with cir
rhosis and hypersplenism were alive 4 years

following embolization. In a similar report
the frequency of bleeding episodes from
gastro-oesophageai varices was reduced to
0.4 per year after splenic embolization com
pared to 2.12 episodes before treatment (1).
Also in children, bleeding episodes de
creased from 2.87 to 0.67 after splenic em
bolization (32). YOSHIOKA et al. obtained an
increase in platelets in 96%, even when coils
had been used (58). In the study reported by

Spigos et al. (46) analyzing the effect of
splenic embolization in 13 patients, 7 being
on immunosuppressive therapy, a signiÞc
ant rise in white ceil count and platelets was
noticed two weeks after embolization. Simi
lar results are observed in the study by
Gerlock (22) composed of 6 hemodyalized

patients and one transplant patient. These
early results have been conÞrmed by later
experience (47). Pringle reports 6 patients
with thalassemia and hypersplenism who
have been treated by splenic embolization
(40). Al l patients showed correction of hy
persplenism, reduction in the need of blood
transfusions and an obvious positive effect
on growth in the children submitted to the

procedure. Among 9 patients who have been
treated for idiopathic thrombocytopenic

purpura, longterm normalization of platelet
count was observed in 7 cases in our experi
ence (19). In the other cases reported in the
literature in whom embolization was per
formed for idiopathic thrombocytopenic
purpura prior to splenectomy or to another
s u r g i c a l i n t e r v e n t i o n , n o r m a l i z a t i o n o f
platelet count was achieved (11, 54). A re
duced number of splenic embolizations has
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been performed in patients with splenome
galy due to a malignant hemopathy. in this
group of patients, splenectomy may be indi
cated in the late phase of the disease (35).
Most patients present with a considerably
enlarged spleen, causing abdominal com
pression and organ displacement, signs of
hypersplenism and inadequate response to
chemotherapy. Debulking is probably the
mos t beneÞc e f fec t ga ined f rom sp lenec

tomy or embolization. Haematologic re
sponse to surgery or embolization is unpre
d ic tab le and l i f e expec tancy rema ins un

changed (16, 35). We have treated 3 patients
with chronic lymphatic leukemia, 1 patient
with myeloid splenomegaly, 1 patient with
leukemic lymphosarcoma, 1 patient with
polycythemia vera and one patient with
autoimmune hemolytic anemia in whom an
accessory spleen left after splenectomy was
e m b o l i z e d . P o s i t i v e e f f e c t s h a v e b e e n
noticed to some degree in all patients on
hypersplenism or on the need of blood
transfusions except the patient who had an
accessory spleen embolized. Reduction in
splenic volume is however limited in tumoral
spleens after arterial embolization com
pared to the effect obtained in congestive or
in normal spleens. Regeneration of the
splenic tissue growing from the hilum to the
periphery occurs in almost all the cases
when viable splenic tissue is left in place.

C O M P L I C A T I O N S

Arterial embolization of the spleen may be
f o l l o w e d b y s e r i o u s i n f e c t i o u s c o m p l i c a

tions, compared to potential complications
fol lowing embolization of other organs (11,
52, 54). Surgical splenectomy is not free
f rom un toward s ide e f fec ts and car r ies a
deÞnite number of complications and a mor

tality rate varying according to the inderlying
disease (43). Splenectomy done for a
traumatic lesion of the spleen has a morbidi

ty rate of 1.45% and a mortality rate from
sepsis of 0.58%. Splenectomy done for treat
ment of spheroc^osis carries a morbidity
rate of 3,52% and a mortality rate from

sepsis of 2.23% compared to a complication
rate of 24.8% and 11% respectively when
splenectomy is performed for cure of
thalassemia. When the spleen is removed for

trauma, the patient is at a 50 times higher
r isk to d ie f rom fu lminant sepsis than the

population at large. This risk increases 200
to 800 times when splenectomy is performed
in a patient suffering from an hemopathy
(43, 58). Splenorraphy, partial splenectomy
and peritoneal implantation of fragments of
splenic t issue af ter splenectomy lower s ig
n iÞcant ly the r isk for in fect ious postopera
tive complications (4, 5,10,17, 25). Splenec-
tomized pat ien ts are a t r i sk fo r overwhel

ming septicemia, bacterial meningitis and
pneumonia (4, 17, 42, 43). In half of the
cases, diplococcus pneumoniae is identiÞed
as responsible germ, in 30% of the cases.
Hemophilus inßuenzae or Nesseria menin
gitidis is present. In the majority of cases
fatal septicemia occurs during the two years
after the spleen has been removed. Arterial
splenic embolization may also carry serious
complications. The occurence of a splenic
abscess (2,11, 27, 54, 56) is explained by the
persistance of infarcted and necrotized
splenic tissue, arrest of opsonizing function
of the spleen after the circulation in the
spleen has been stopped, and by backßow
of digestive bacteria through the splenic
vein to the spleen. Total embolization of the
spleen induces a non nŽgligeable postem-
bolization mortality rate (11, 24) whereas
partial splenic embolization carries a mortal
ity rate of about 9% when reports concern
ing only a reduced number of patients are
considered (1, 9. 22, 23, 27, 32, 34, 38. 45, 46,
49, 56). Partial splenic embolization leaves
functional splenic tissue in situ, which pre
serves the patient from infections, but the
minimal volume of splenic t issue necessary
to maintain opsonic and immunological
functions of the spleen has not been deter
mined. Experience certainly is an important
factor in reducing complications, as shown
by the low or absent mortality reported in the
studies published containing a signiÞcant
number of patients (22, 23, 32, 37, 46, 58).

Among the o the r ma jo r pos t -embo i i za t i on
compl icat ions, rupture o f the sp leen, nec
rosis of the gastric wall, renal insufÞciency,
acu te pancrea t i t i s , pneumonia , th rombos is
of the splenic vein have been described (27,
36, 37, 46, 52, 54). Minor complications are

represented by abdominal pain in the left
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upper quadran t , s l igh t fever, nausea and
v o m i t i n g , p a r a l y t i c i l e u s , p l e u r a l a n d
per i tonea l e f fus ions , and p la te l i ke a te lec
tas is in the le f t lower lobe. Chi ldren may

present an elevated temperature following
splenic embolization for a longer time then
adults (32). Strict aseptic angiographic
technique, preventive systemic antibiotics,
partial or repetitive splenic embolization
which has replaced total infarction of the
spleen have diminished signiÞcantly local
complications following splenic emboliza
tion. In the group of renal transplant patients
who are at a particular risk for complica
tions, Spigos has observed one splenic abs
cess after partial embolization in 76 cases.

Among 18 cirrhotic patients with portal hy
pertension studied by Owman (37) two pa
tients presented with a splenic abscess
fol lowing subtotai embol izat ion of the
spleen, one death occurred, and four pa
tients presented with thrombosis of the
splenic vein. In the six immunosuppressed
patients embolized by Gerlock (22), no abs
c e s s o c c u r r e d .

In summary splenic embolization is an
alternative to surgical splenectomy in
selected patients with various pathological
conditions. Results are superimposable to
surgery in hematological disorders. The risk
for complications should be prevented by
str ict observation of embolizat ion technique
and postprocedural antibiotic therapy.
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L?l!s̈o”v'̂n "esTblIn tolŽrŽ, ̂  court et ̂  long terme. Exceptionnellement, on peut observer de lŽgers troubles gastro-intestinaux tels
que nausŽes et dyspepsie.
Mode d'emploi et posologie" Poifr cetti voie d'administration, on peut utiliser soit les comprimŽs, soit la solution : un comprimŽ ̂  8 mg correspond ̂  4 ml de

s o l u t i o n . 1 ¥ A c n l t" c"”Ç1es mL!adTs¡Cnch"o"sS& È est recommandŽ d'administrer prŽalablement un bronchospasmolytique (p. ex. Berotec̈.
Atrovent¨).

Doses journali•res
Adultes
Enfants de plus de 10 ans

E n f a n t s d e 5 ˆ 1 0 a n s

Petits enfants
N o u r r i s s o n s

COMPRIMES

3 X 1 ˆ 2 comp.

3 X 1 ˆ 2 comp.

3 X ' /? ou 1 comp.

3 X t/2 comp.

S O L U T I O N

3 X 4 ˆ 8 ml

3 X 4 ˆ 8 ml

3 X 1 ˆ 2 ml

3 x 1 0 g o u t t e s

-̂ ^̂ recourant simultanŽment ̂  l'administration orale et ̂  l'inhalation, on peut obtenir une intensification de
- Il faut Žviter de mŽlanger ˆ des solutions alcalines la solution de Bisolvon¨ dont le pH est acide (2,8).
P r Ž s e n t a t i o n s

ComprimŽs ˆ 8 mg :
Bo”te de 50 comprimŽs.
Conditionnement clinique de 250 comprimŽs.
Solution pour inhalation et administration orale (4 ml = 8 mg) :
F l a c o n d e 1 0 0 m l .
Conditionnement clinique de 250 ml.
Chaque flacon de solution est accompagnŽ d'une mesurette graduŽe.
V a l i d i t Ž
5 a n s .

F o r m u l e s
- ComprimŽs : N-cyclohexyl-N-methyl-(2-amino-3.5-dibromoben2yl)-amine (= bromhexin.) - hydrochlorid. 8

gelatin. - magnes, stearas pro compr. uno.
- Solut ion : N-cyclohexyl-N-methyl-(2-amino-3.5-dibromobenzyl)-amine (= bromhexin.) - hydrochlorid. 0.2

methyl-p-oxybenzoas - aqua puriÞe, ad 100 g.

Inhalat ion
ˆ diluer 1 : 1
a v e c e a u d i s t i l l Ž e

2 ˆ 3 X 2 ml

1 ˆ 2 X 2 ml

2 X 1 ml
2x10 gouttes
2x5 gouttes

l'action du produit.

nÞg - lact. - amyl. -

g - a c i d , t a r t a r i c . -

leOEHRINGERV
V I N B t l H E I M y

n.v. Boehringer Ingelheim s.a.
rue du Coll•ge St-MIchel 17
1150 Bruxelles - TŽl. 02/762 56 55
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gegen Harnwegsinfektionen

ncpt^uno Urosoasmon 1 Tablette enthalt Nitrofurantoin 50 mg, Sulfadiazin 150 mg, Phenazopyridinhydrochiond
osoasmon sine: t Kapsel enthalt. Nitrofurantoin 50 mg. SulfadiazinlSO mg. Indikationea; Akuleund chronische Pyelo-

neohritrs Cystitis Urethritis Infektionen beimechanischenoderfunktionellenHarnabßuBstorungen,zurlnfektionsprophy axebei
diaqnostischenund operativenEingriffen in derUrologie;zurBehandlungdes HarnwegsinfektsmitspastischenBeschwerden.zur
Lanqzeittherapie bei chronischen Harnwegsinfektionen. Kontramdikationen: Schwere Leber- und Nierenfunktionsstorungen,
Neuritiden Polyneuritis. Nitrofurantoin - und Sulfonamidallergie, schwere Blutbildveranderungen, Erythema exsudativum multi
forme lauch in der Anarrinesel, letzteWochen der Graviditat, Laktation, ersten 3 LebensmonatedesSauglings. Nebenwirkungen,:
Nausea Erbrechen Schwindel, Kopfschmerzen, Parasthesien, Polyneuropathien, Fieber, interstitielle LungenÞbrose. AMergien,
Cholest'ase Leuko , Thrombopenie, Agranulozytose, IVlethamoglobinamie (selten). Da unter derTherapie mit sultonamidhaltigen
ArzneimittelneinebestehendeFunktionsstorungderSchilddrusebeemßuRtwerdenkann.mufJdiesdurchentsprechendeKontroi-
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weis. Be I langerf ristiger Anwendung isl, wie bei alien sulfonamidhaltigen Praparaten, eine regelmaBigeBluIbildkontrolle erforderhch.

Darreichunqsformen und PackunosqroBen: Packung mit 20 Tabletten Urospasmon, Packung mit
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L'insuffisance rŽnale chronique terminale
en 1987
Mesures prŽventives

P DUHOUX et D. POUTHIER
Centre Hospitalier de Luxembourg
1210 Luxembourg

DŽpartement de NŽphrologie
Le nombre de patients en Insuffisance rŽnale chronique

terminale (I.R.C.T.)est actuellement de l'ordre de 90 000
en Europe et une centaine au Luxembourg (3). Leur
espŽrance de vie, transformŽe par la dialyse et la trans
plantation rŽnale, s'est encore sensiblement allongŽe ces
derni•res annŽes, les diffŽrentes mŽthodes de supplŽance
se montrant de plus en plus performantes et adaptŽes aux
besoins spŽcifiques de chaque patient. Ainsi, par exem
ple, la survie apr•s premi•re greffe de rein de cadavre des
patients de 15 ˆ 45 ans non diabŽtiques est de 88% si la
greffe a ŽtŽ rŽalisŽe entre 1981 et 1983 alors qu'elle n'Žtait
que de 68% si elle a ŽtŽ faite avant 1975 (5).

La qualitŽ de vie de ces patients s'est aussi largement
amŽliorŽe, tant par l'introduction de nouvelles modalitŽs
de dialyse leur assurant une autonomie maximale comme
l'hŽmodialyse ˆ domicile, l'autodialyse, la dialyse pŽrito-
nŽale continue ambulatoire que par les progr•s de la
transplantation rŽnale.

NŽanmoins, ces diffŽrents traitements sont tr•s cožteux

pour la collectivitŽ, contraignants pour le patient et
justiÞent pleinement la recherche et l'application de
mesures destinŽes ˆ prŽvenir l'I.R.C.T., tant au niveau de
la santŽ publique qu'au niveau individuel.

GlomŽrulaires, insterstitielles ou vasculaires, les lŽsions
responsables de l'insuffisance rŽnale sont dans l'ensem
b l e b i e n d Ž m e m b r Ž e s e t l e u r Ž t i o p a t h o g Ž n i e s o u v e n t
suff isamment connue pour permettre des gestes prŽven
tifs: conflit immunitaire aboutissant ˆ la glomŽrulonŽ-

phritŽ chronique, abus de mŽdicaments nŽphrotoxiques,
hypertension artŽrielle menant ˆ la nŽphroangiosclŽrose,
i n f e c t i o n s u r i n a i r e s e t h y d r o n Ž p h r o s e ,
diab•te sucrŽ, nŽphropathie hŽrŽditaire.
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Les glomŽrulonŽphrites chroniques, qui
regroupent encore 30% des I.R.C.T. en Eu
r o p e ( 5 ) , r e s t e n t l e s n Ž p h r o p a t h l e s p o u r
lesquelles on dispose le moins de moyens
de prŽvention ou de traitement prŽcoce.
Cependant, la comprŽhension de plus en
plus approfondie des mŽcanismes dŽclen
chants, souvent immunitaires et l 'arsenal de
plus en p lus prŽc is d ' immunosuppresseurs
et d'immunomodulateurs permet d'espŽrer.
Ainsi, le pronostic du syndrome de Good
pasture , carac tŽr isŽ par l 'assoc ia t ion
d'hŽmoptysies mortelles et d'une glomŽru-
lonŽphrite extracapillaire rapidement pro
gressive, a ŽtŽ transformŽe par l'association
plasmaphŽr•se, cyclophosphamide, corti
co•des (9). Dans d'autres rŽgions du globe,
des maladies infectieuses, en particulier pa
rasitaires tropicales, sont responsables de
glomŽrulonŽphrites chroniques et leur trai
tement prŽcoce Žvite l'atteinte rŽnale (17).

L'abus chronique d'antalgiques com

posŽs contenant de la phŽnacŽtine ou l'un
de ses dŽrivŽs est responsable d'une propor
tion d'I.R.C.T. allant de 1,6% en France ˆ
13,4% en Belgique (2) et 20% en Suisse (11).
Au Grand DuchŽ de Luxembourg, une Žtude
menŽe dans notre dŽpartement montre que
9% des patients hŽmodialysŽs dans notre
centre entre aožt 1977 et hfiai 1981 l'Žtaient
du fait de l'abus manifeste de tels mŽdica
ments (1). Il est acquis aujourd'hui que
l'arr•t prŽcoce de ces mŽdicaments arr•te la
progression de l'insuffisance rŽnale. Recon
na”tre cette cause de nŽphropathie chez un
patient donnŽ n'est pas toujours chose fa
cile, mais s'il peut •tre convaincu d'arr•ter la
prise de ces mŽdicaments, le bŽnŽfice est
considŽrable, d'autant plus qu'ils sont aussi
notamment associŽs ˆ des uroŽpithŽliomes.
Quoique n'ayant pas du tout la m•me impor
tance au niveau ŽpidŽmiologique, une multi
tude d'autres mŽdicaments sont Žgalement
nŽphrotoxiques.

Presque toujours une consŽquence de
l'hypertension artŽrielle, la nŽphroangio-
sclŽrose est responsable en Europe de 8,6%
des insuffisances rŽnales terminales (5),
avec d'importantes diffŽrences rŽgionales.
Ainsi, une Žtude menŽe dans notre dŽparte
ment a montrŽ que 39% de nos patients en

hŽmodialyse 1976 ˆ fin 1980 l'Žtaient du fait
de l'hypertension artŽrielle (8). Or, l'hyper
tension artŽrielle, gros facteur de risque
cardiovasculaire et affection frŽquente s'il
en est dans nos rŽgions, est curable aujour
d'hui moyennant des r•gles hygiŽnodiŽtŽ-
tiques simples associŽes ˆ des mŽdicaments
de mieux en mieux tolŽrŽs. La normalisation
de la pression artŽrielle, intervenant prŽco-
cŽment, s tabi l ise la fonct ion rŽnale au n i
v e a u a t t e i n t .

PyŽlonŽphrites chroniques, obstructions
urinaires chroniques par malformation, li-
thiases ou tumeurs, sont la cause de quel

que 19% des I.R.C.T. en Europe (5). TraitŽes
suffisamment t™t par une diŽtŽtique adaptŽe
(boissons abondantes, Žventuel lement
rŽgime pauvre en calcium,...), une antibio-
thŽrapie adŽquate et une chirurgie ˆ visŽe
conservatr ice, el les devraient mener sensi
b l e m e n t m o i n s s o u v e n t ˆ l ' I . R . C . T . D a n s

d'autres parties du monde (Afrique, Asie,
Cara•bes, AmŽrique Latine), la bilharziose
urinaire reste une cause majeure d'I.R.C.T.,
curable et m•me enrayable ˆ un stade
a v a n c Ž .

Aux Etats Unis d'AmŽrique, la prŽvalence
du diab•te sucrŽ est de 1,6% (dont 85 ˆ 90%
du type diab•te de la maturitŽ), son inci
dence est de 0,3% par an; 3 000 nouvelles
I.R.C.T. d'origine diabŽtique sont enregis
trŽes chaque annŽe, correspondant au quart
des patients en dialyse (4). En Europe, l'inci
dence des I.R.C.T. d'origine diabŽtique va de
4 par million d'habitants par an en Grand-
Bretagne ˆ 14 par million d'habitants par an
en Su•de (3) .CIass iquement , la nŽphropa
thie g lomŽrula i re d iabŽt ique se caractŽr ise

par l'association ˆ une rŽtinopathie d'une
hypertension artŽrielle et d'une protŽinurie,
survenant plus de dix ans apr•s le dŽbut du
d i a b • t e e t Ž v o l u a n t i n Ž l u c t a b l e m e n t v e r s

l'I.R.C.T., la moitiŽ des patients atteignant ce
stade sept ans apr•s que la protŽinurie ait
atteint 0,5 g/24 hrs (14). Aujourd'hui, les
diabŽtiques qui risquent de dŽvelopper l'at
teinte rŽnale peuvent •tre dŽtectŽs beau
coup plus t™t par l'apparition d'une ŽlŽva
tion du dŽbit de filtration glomŽrulaire ou
d'une microalbuminurie (de 5 ˆ 20 g/min)
actuellement dŽtectable dans de nombreux
laboratoires de biochimie clinique (12,15). M
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= 420 mg Die bewahrte

Tagesdos ls

i n d e r v e r b e s s e r t e n
= 420 mg Darre ichungsform

Seit der Einluhrung von Legalon¨ 70 DragŽes sind viele
klinische Aibeiten publiziert worden, in denen die anti-

hepatotoxlsche Wirkung von Legalon¨ bestdtigt und
untermauert wird. Daruber hinaus wurde die Tages-

dosis von 6 DragŽes Legalon¨ 70 (= 420 mg Silymarin)
als opt imal erkannt .

Um die Einnahme zu erleichtern, steht jetzt Legalon¨ 140
als Kapsel zur Verfugung, d. h. der Patient nimmt jetzt

^ nur 3xtdglich 1 Kapsel.
Legalon wlrd sehr gut vertragen und ist trei von

Nebenwirkungen. Kontraindikationen sind nicht bekannt.

^Legaloif 140
Besserl die Leberfunklion bei akuten und chronischen Erkrankungen der Leber. Zusammensetzung; 1 Kaps. Legalon 140 enlhall 140 mg

Silymann mil mind. 60 mg Silibinin in 200 mg Exir. Frucl. Cardui manae. Indikationen: Als Adjuvans be: akuten und chronischen Hepatitiden wie
Virushepatilis, aggressive und persislierende Hepalitiden, Leberzirrhose, loxisch-melabolische Leberschaden {z. B. Fettleber, medikamenlose
Ursachen, Vergißungen, Slrahlenbeiaslung). Doslerung: Soweil nichi anders verordnet, in schweren Fallen 3 x taglich 1 Kapsel Legalon 140.

Handelsformen; Legalon 140: 0. P. mil 60 Kapsein

Dr. Madaus & Co. D-5000 Koln 91 ¥ Vertretung fur Luxemburg: Integral S.A.
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Neo-aminomel¨ t; 12,5)o. KH

Zusammensetzung: 1000 ml enlhaiten: L-lsoleucin 7.31 g; L-Leu-
ci#̂ 7̂ 80 g; L-Lysinmonoacetat 12.53 g;PlWÇthmnin 5.86 g; L-Phe-
l̂aianm 6.75 g; L-Threonm 6.25 g: L-TrytopĴ p 2.50 g; L-Valm6.25 g; Arginin (L-Arginln) 12.08 g; L-Histidin̂ 13 g; L-Alanin
19.38 g; L-(+)-Gluiaminsaure 6.25 g; AminoessiÏˆure (Glycin)
9.44 g: L-Prolin 9.38 g; L-Ornithinmonohydrocl̂ rid 3.02 g:
L-Asparlinsaure 2.39 g: L-Serin 5.38 g; Acetylcysteinip.84 g: N-Ace
lyl-L-thyrosm 2.50 g; L Apfelsaure 3.75 g; Nalriî acetat 3 H,0
4.320 g; Natriumchlond 0.780 g; Natriumhydroxî 100%) 1.664 g.
Kahumchlorid 4.194 g; ^ilriii-r^'nriil i? Q: Magne
ŝiumchlorid 6 H,0 1.270 g; NaU*d*fraisullit (â Cn•re*t̂ ns) 0.05 g
SÞktrolyte: Na* 87.5 mmoW^* 56.25 Ca** mmoi/l.
M^ÈÇ 2̂5 mmol/l: Chl̂ fd" 112.5̂ jg*ÇTOl/l: Acelaf 92.9Wmol/l;
I -Mai?NÇfi-mmol/l G^LuafaWgl^^a/l: pH-Werl 6.0-6.3 (Reale)
Osmolantatca. 1300 nlbsmol/l Indikationen:Partiellepâ nterale
Ernahrung. Elektrolytft und Flussigkeitszufuhr bei Patî ten mit
schweren Tranmpp-m̂  oroKem ElweiBdeÞzil Kont̂ fndikatlo-
nan; AmÇÈ<<ÇTff̂ t̂oTT̂ tf"-h-;RlÇj|pr±inQen. Acidô ;d"rdekompen

! sffiflellerzinsuffizienz. Hyperhydra”ationszugla**^Hyperkaliamie.
forlgeschrittene Leberinsuffizigftt. Mfgfg•iinsuftizlenz Hinwels:
Neo-aminomel L 12.5 o. KH salvia ist zur parenteralen Ernahrung von
Neugeborenen. Sauglingen und Klelnkindern ungeeignet. Neben-
wlrkungen: Eme zu schnelle Infusionsgeschwindigkeit kann zu
Unvertraglichkeitserscheinungen. wie z. B. IJbelkeit. Schuttellrost.
Erbrechen und zu klinisch relevanten Aminosauren-Verlusten uber
die Nieren fuhren Hinweise: Leberschadigung durch SuKit Oder
seme Reaktionsprodukte z B durch Wechselwirkungen mit Tryto-
phan ist mdglich. Auslosung allergischer Reaktionen (z B Asth-
maanfal le) ist moglich ( isi beschrieben) Wechselwirkungen
mit anderen Mittein: Der Zusalz von Arzneimitteln zu Ammo
saurenldsungen sollte vermieden werden. da Zusatzstoffe zu
chemisch physikalischen Veranderungen der Aminosaurenlosung
und m der Folge zu toxischen Reaktionen luhren kdnnen Zusatze
von Antibiotika. Vitammen. Steroiden sollten vollstandig unterblei-
ben HInweis: Inkompatibilitaten mit redukiißpaemg|m^ichen
Substanzen. z B Inaktivierung von zugggagSRerrTìTžgesprRS^m)
Thiamin (Vi t B 1) smd bekannt

Dosierung: Soweit nicht andê  verordnet. bis max 1.25 ml/kg 1
Kdrpergewicht und Stunde ca 25 Tropfen/mm bei Erwachsê
nen). bis 15 ml/kg Korpergewiĉt und Tag bzw bis zu ca 1000 ml
Tag bei Erwachsenen Anwen”̂ ngsdauer bis zur MoglichkgtĴ ŝ
Ubergangs auf eme komplette Ŝ rale ̂ T-'**~ifnlni[ifnrTtTfÞ̂  Art
der Anwendung: Intravenose InliBtatj) soweit nicht anders verord
net. wird empfohlen. elektrolyihaltiger9WÇub^Çketldsungen. wie
z B .Kalorische Elektrolytlosung GLX 24'!bsalvia'. .Kalorische EIek
trolytldsung G 24%salvia'. Oder .Kalorische Elektrolytlosung G 40%
salvia", im Bypass zu mlundieren Bei gleichzeiligem Emsatz hoch-
k o n z e n t r i e r t e r G l u c o s e l d s u n g e n k a n n . z u r V e r m e i d u n g U b e r -
schieftender Blutglucosespiegel. die Gabe von Insulin notwendig
w e r d e n K o n t r o l l e n d e s S e r u m - l o n o g r a m m s . d e r W a s s e r b i l a n z .
des Sauren-Basen-Hausha l ts und der B lu tg lucose smd er forder l i ch
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a ŽtŽ rŽcemment dŽmontrŽ que, chez ces

patients, un strict contr™le glucidique peut
permettre la normalisation du dŽbit de filtra
tion glomŽrulaire, la disparition de la micro
a l b u m i n u r i e , Ž v i t a n t l e p a s s a g e d e l a

nŽphropathie diabŽtique caractŽrisŽe, qui
reste irrŽversible (7). Mieux encore, de nou
veaux espoirs sont nŽs de contr™ler certains
diab•te? sucrŽs juvŽniles au stade tr•s
prŽcoce, sans insuline, du moin ˆ court
terme (13)

Les nŽphropathies hŽrŽditaires sont res

ponsables en Europe de 13,5% des I.R.C.T.,
dont 9,7% pour la seule polykystose de
l'adulte (5). Leurs modes de transmission

gŽnŽtique sont maintenant bien conrius per
mettant de donner les conseils appropriŽs.
Qui plus est, il sera bient™t possible, par
ponction amniotique in utŽro au dŽbut d'une
grossesse, de savoir si un foetus dŽveloppe
ra ou non une polykystose rŽnale (16).

Lorsqu'il s'av•re impossible d'agir sur le
facteur causal de l ' insuffisance rŽnale chro
nique, ce qui reste le cas par exemple de
nombreuses nŽphropathies glomŽrulaires,
d i f f Ž r e n t e s m e s u r e s a s p Ž c i f i q u e s r e s t e n t
souvent efficaces pour en ralentir l'Žvolution
dŽfavorab le de fa •on s ign i f i ca t i ve , par le
contr™le optimal de la pression artŽrielle et

par un rŽgime hypoprotidique (10).

Sans aucun doute, nous pouvons attendre
de la recherche mŽdicale, fondamentale et

cl inique, les moyens d'augmenter sensible
m e n t l e s s i t u a t i o n s o • l ' u r Ž m i e t e r m i n a l e

pourra •tre prŽvenue. D•s ˆ prŽsent mainte
nant , une large par t des I .R.C.T. pourra i t

thŽoriquement •tre ŽvitŽe par des mesures
co l lec t i ves de san tŽ pub l ique e t pa r des
mesures individuelles. Dans les pays en voie
de dŽveloppement, les mesures collectives
sont essentiellement orientŽes vers la lutte
contre les maladies infectieuses, par exem

ple l'amibiase et la bilharziose: dans les pays
dŽveloppŽs, elles sont axŽes sur les r•gles
hygiŽnodiŽtŽtiques prŽconisŽes aussi dans
la prŽvention des maladies cardiovascu-
laires et sur la mise en garde concernant les
antalgiques composŽs contenant de la
phŽnacŽtine ou l'un de ses dŽrivŽs. Au ni
veau individuel, le r™le du mŽdecin et en

particulier du mŽdecin de famille est irrem

pla•able dans l'information et les mises en
garde spŽcifiques qu'il peut procurer ˆ son
pat ient .

S u m m a r y

Today, with the improvement of the mana
gement of the end stage renal fai lure
(ESRF), both survival and quality of life of
these patients are acceptable. Howewer, the
h u m a n a n d Þ n a n c i a l c o s t s o f t h e s e t r e a t

ments justify the search and the application
of all possible preventive measures. Accor
ding to their background, many cases of
ESRF could now be prevented, especially
those related to analgesic drug abuse and

hypertension, but many cases of pyelone
phritis, hereditary kidney disease, probably
diabetes mell i tus associated and some glo
merular nephropathy.
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