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The aim of the study was to evaluate the effectiveness of reduced concentrations
of preliminary selected sclerosing agents (1) having a minimal destructive effect

on the structure and metabolism of articular cartilage for the intraarticular
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treatment of chronic synovitis in rabbits. High doses of sclerosants introduced
intraarticularly in a preliminary screening study, together with a sclerosing effect
of the inflammatory synovial layer, induced distinct destructive changes in
articular cartilage. In a second study chronic synovitis was induced in 30 rabbits

by a modified method of Dumonde and Glynn described in a preliminary report
(1). The rabbits were sacrificed 1, 2, 3, 4 and 5 weeks after intraarticular injec-
tion of the sclerosant solution. Such a sequence of study permits to evaluate the
dynamics of the development of histopathological changes induced by the
sclerosing solution in the synovial layer and articular cartilage.

The histopathological data on the synovial layer and articular cartilage in the
second experimental study with intraarticular injections of reduced concentra-
tions of sclerosing solutions in chronic arthritis were almost similar to the results
of the preliminary study when high concentrations of sclerosants were used. In
the future experimental study we would try to use a different time of introducing
the sclerosants into a joint cavity, because the sclerosant concentration did not
differ by its influence on the destructive consequences in the articular cartilage.
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INTRODUCTION

Until now the treatment of chronic synovitis remains
the main unsolved problem in rheumatology. Despi-
te conservative treatment with aggressive immuno-
suppressive drugs, rather often exudation remains in
one or more joints of patients with chronic synovitis.
This is not only wearisome for the patients, but also
deepening the destructive changes in joint hyaline
cartilage by released inflammatory mediators from
inflamed synovium. In those cases the intraarticular
treatment by injections of dexametasone, cortivaso-
le, triamcinolon, hydrocortison and other types of
corticosteroids (2, 3) as well as solutions of diclo-
phenac and opioid analgesia (4), hyaluronic acid (5),
radioactive and chemical synoviorthese (6, 7) and
other kinds of treatments are used. Along with sup-
pressing chronic inflammation in the synovium of
the joint, all aforenamed modes of intraarticular tre-
atment of chronic synovitis (together with surgical
synovectomy) induce destructive degenerative chan-
ges in hyaline cartilage and in other joint structures.
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The aim of the study was to select a sclerosing
agent for the intraarticular treatment of chronic sy-
novitis, able to induce fibrosis of inflamed synovium
and having a minimal destructive effect upon articu-
lar cartilage and metabolism in rabbits. In a prelimi-
nary study (screening of sclerosing solutions for in-
traarticular treatment) the sclerosants for sclerothe-
rapy of testicular hydrocele, epidydimal, renal or he-
patic cysts, of oesophageal, haemorrhoidal and leg va-
rices (8-11) were used. Their influence on synovial
inflammation and articular cartilage was unknown.
The concentrations of sclerosing solutions were used
as described by authors. A distinct sclerosing effect
of sclerosing solutions introduced intraarticularly in
inflamed synovium in chronic arthritis was found.
Therefore all solutions induce more or less de-
structive changes in the hyaline cartilage of the joint
(1). For the second stage of the study, reduced concen-
trations of sclerosing agents selected in the prelimi-
nary study, having a minimal destructive effect on hy-
aline cartilage were used for the intraarticular treat-
ment of experimental chronic arthritis.

2001. T. 8, Nr. 3

193



Asta Valanciité, Petras Kaltenis, Augustina Jankauskiené, Rimanté Cerkauskiené, Regina Firantiené, Vytas Tamosiiinas...

MATERIALS AND METHODS

The methods of induction of chronic arthritis and
of evaluation of histopathological changes in syno-
vial layer and articular cartilage were used as desc-
ribed in the preliminary report (1). Ten days follo-
wing the last immunization active immune synovitis
developed in all 30 rabbits. The rabbits were rando-
mised into 6 groups of 5 animals each, and 1 ml of
intraarticular injection of different sclerosants was
introduced into the right and 1 ml of sterile physio-
logic saline into the left knee joint of the same rab-
bit (control). Each experimental group (of 5 ani-
mals) was injected with the following solutions of
sclerosants: 1) Doxorubicini 1 mg; 2) Cisplastini 0.25
mg; 3) 0.5% Dioxydini; 4) 16% natrium chloride;
5) 0.05% Papaini and 6) Brulamycini 20 mg. The
results were correlated to 3% Polidocanol, a scle-
rosant widely used in European countries for the
treatment of chronic synovitis (7, 10). Because of
insufficient synoviorthesis and marked destruction of
cartilage, the two sclerosant solutions (96% ethanol
and Cephasoline 0.25 mg) used in the preliminary
study were excluded from the subsequent experimen-
tal studies. One rabbit from each group (6 animals)
was sacrified 1, 2, 3, 4 and 5 weeks post sclerothe-
rapy after 25 mg of natrium thiopental anaesthesia.
Such a sequence of study permits to evaluate the
dynamic of the development of histopathological
signs in synovium and articular cartilage which were
induced by sclerotherapy. A histopathological evalu-
ation by grading the changes in synovium and arti-
cular hyaline cartilage of both knee joints after art-
hrotomy was done.

RESULTS

Grading of histopathological signs in the synovium
and articular cartilage of the left knee joint of rab-
bits revealed distinct inflammatory changes charac-

teristic of acute synovitis, which developed in 3 we-
eks and were replaced by the signs of chronic arth-
ritis 5 weeks after immunization. In the hyaline
cartilage of the left knee joint we observed forma-
tion of inflammatory pannus, as well as erosions and
other structural and metabolic changes of chondro-
cytes, leading to atrophy of cartilage, the changes
typical of destructive arthritis. All sclerosants were
compared by their effect to Polidocanol which ex-
erts a marked antiproliferative and antiinflamma-
tory effect (joint swelling, sites of synoviocyte-A
hyperplasia (by necrosis) and villous proliferation (by
desquamation of vilii), foci of connective tissue disor-
ganisation disappear and necrosis of inflammatory cells
in small foci of stromal and perivascular infiltra-
tions is induced), and stromal and vascular fibrosis
and lipomatosis were found. A destructive inflam-
matory pannus of the cartilage turned into fibrous,
and only a slight destruction of chondrocyte struc-
ture and metabolism and no atrophy of hyaline
cartilage after intraarticular injection of Polidocanol
were found.

A summary evaluation of fibrosis in synovium
and destruction in articular cartilage upon intraarti-
cular treatment of chronic synovitis with sclerosing
solutions is presented in Table. The sclerosant solu-
tions might be divided into two groups. The first
one represents agents with deep synoviorthesis and
evident destructive changes in articular cartilage with-
out any signs of chondrocyte restoration. The action
of the other one differs by the concentration of the
agent introduced intraarticularly, as well as by the
degree of synoviorthesis and destruction of the ar-
ticular cartilage. From the first week following-intra-
articular injection of Doxorubicin (2 mg/ml), in
comparison to Polidocanol, the villi and synoviocyte-
A necrobiosis and desquamation together with mild
fibrosis and lipomatosis of the subsynovial layer of
synovium remained until week 5 of the experiment.
After reduced doses (1 mg/ml) of intraarticular

ment of chronic synovitis with sclerosing solutions

Table. Summary evaluation of fibrosis in synovium and destruction in articular cartilage upon intraarticular treat-

Ebrasis Gff Destruction of articular cartilage
Sclerosing synovium Slight Average Deep
solutions
deep superficial recover unrecover recover unrecover | recover | unrecover

Doxorubicini + (+) + (+)
Dioxydini + (+) (+) +
Papaini + (+) + (+)
Cisplastini + (+) + (+)
Sol. NaCl + (+) + (+)
Brulamycini + +(+)

+ — evaluation of preliminary results; (+) — evaluation of second study results.
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Doxorubicini, renovation of synoviocyte-A prolifera-
tion after 5 weeks of postsclerosant injection was
found. Both concentrations of Doxorubicini induced
lysis of the nucleus of chondrocytes in all layers of
articular cartilage, and the structure of cartilage
became indistinct and composed mainly of a homo-
geneous proteinaceous material at the end of the
experimental study. Under the influence of both con-
centrations of intraarticular injections of Cisplatini,
the histopathological picture was similar to that of
Doxorubicin. The sclerosing capacity of the agent
was evident in the inflamed synovium, but the induc-
ed deep destruction of chondrocytes (picnosis of
nucleus) in all zones of articular cartilage with
washed proteoglycans (GAGs) to deep cartilage from
the first week was not restored until 5 weeks post
sclerotherapy (Fig. 1 A, B). The fibrosing capacity
of Brulamycini on inflammatory synovium was
evident and manifested by a necrobiosis and
desquamation of proliferated villi and of synovio-
cytes-A layer, as well as by an inflammatory cell

necrobiosis, fibrous vasculopathy and a cellular
thrombus in the vascular lumen of the deep subsy-
novial layer. Deep usuration of the surface of carti-
lage, disappearance of chondrocytes having a
picnotic nucleus, and an evident diminution of
GAGs in all layers induced an atrophy of the
cartilage with no signs of the possibility to restore
(Fig. 1 C, D).

Another 3 sclerosant solutions, Dioxydini, Papai-
ni and natrium chloride, in high concentrations in-
duced an evident and deep fibrosis of inflamed sy-
novium, and at reduced concentrations of the scle-
rosants only superficial fibrosis was found. The pro-
liferation of villi was reduced, necrobiosis and des-
quamation of synoviocytes-A were evident, as well
as a stromal and vascular fibrosis of synovium un-
der the influence of high concentrations of sclero-
sants was found. We observed an average destruc-
tion of cartilage structure and metabolism under the
influence of both concentrations of Papaini (Fig. 2
E, F) and natrium chloride (Fig. 2 C, D), while

Fig. 1. Erosions and usuration (=3 ) of the surface, irregular disarrangement, picnosis of the nucleus (|, 4), and GAGs

in matrix of cartilage (JfW) after 3 and 5 weeks of intraarticular injections of Cisplatini 0.5 mg (A) and 0.25 mg (B),
Brulamycini 40 mg (C) and 20 mg (D) in rabbits with chronic synovitis. HE, Toluidine blue X 800
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Fig. 2. Synovial plannus ([T3), erosions and usuration of the surface (=), picnosis of the nucleus and vacuolization

of chondrocytes (| 4), proliferated chondroblasts (F.4) and GAGs (W) in the articular cartilage of rabbits in chro-

nic synovitis after 3 or 5 weeks of intraarticular injections of.: Dioxydini 1% (A), 0.5% (B), Sol. Natrium chloride 24%
(C), 16% (D), Sol. Papaini 0.1% (E), 0.05% (F). HE, Toluidine blue. X 200, 800

only slight destruction of cartilage was found upon
injection of both concentrations of Dioxydini (Fig. 2
A, B). A thicker or thinner synovial pannus and
some erosions on the surface, pycnotic nucleus and
cytoplasm vacuolization of disorderly situated chon-
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drocytes in all layers of the cartilage together with
diminished ability to synthesise GAGs in Papaine
and natrium chloride groups was seen, but 5 weeks
following sclerotherapy the autolysed chondrocytes
were slightly restored and GAGs production was
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increased, especially in chondrocytes of the middle
and deep layers. In all sclerosants groups clusters of
proliferated chondroblasts by the destroyed chondro-
cytes appeared, which spread into the middle zone
of the cartilage from the synovial/cartilage junction.

DISCUSSION

Some sclerosants used in the study on intraarticular
sclerotherapy of experimental chronic arthritis are
used for clinical induction of sclerosis of testicular
hydrocele, epidydimal, renal or hepatic cysts, of
oesophageal, haemorrhoidal and leg varices (12-14).
Their influence on synovial inflammation and arti-
cular cartilage in scientific literature is unknown. Our
preliminary report screened several sclerosing solu-
tions for the intraarticular treatment of chronic arth-
ritis. They had a minimal destructive effect on the
articular cartilage (1), and reduced concentrations
of them were tested in this study. Our results show-
ed that a high as well as reduced concentrations
of Doxorubicini, Cysplatini and Brulamycini intro-
duced intraarticularly to rabbits with chronic arthri-
tis induced an evident fibrosis of synovium (chemi-
cal synoviorthesis), with deep destructive changes and
without any tendency to restore the structure and
metabolism of the articular cartilage. Such destructive
action of these sclerosants mainly depends on a clo-
se contact of chemically active solutions with the
surface of the articular cartilage and compels us to
exclude it from an arsenal of sclerosants to be va-
lued for intraarticular treatment of chronic arthritis.

Another group of tested sclerosant solutions Dio-
xydini, Papaini and natrium chloride in high con-
centrations induced a deep synoviorthesis with ave-
rage degree of destructive changes in chondrocytes,
but there remained a tendency to a slow restora-
tion of cartilage structure (5 weeks post sclerothe-
rapy). Reduced concentrations of these sclerosants
had only a superficial and insufficient synoviorthe-
sis capacity and some degree of destruction of chon-
drocytes with the remaining capacity to restore the
cartilage structure by spreading the proliferated me-
senchymal cells into the middle layer of cartilage
from the synovium/cartilage junction. So, irrespecti-
ve of the concentration of sclerosant solutions used
in this study for intraarticular treatment of chronic
arthritis, destructive changes of articular cartilage
were revealed, but the reduced concentrations had
an insufficient synoviorthesis capacity. To avoid or
minimize destructive changes in the chondrocytes,
different time of exposure of the articular cavity to
sclerosing solutions chosen in the second study
would be performed in the last stage of the expe-
rimental study.

CONCLUSIONS

1. Intraarticular injections of high concentrations of
sclerosing solutions used for the intraarticular treat-
ment in experimental chronic arthritis induced a dis-
tinct fibrosis of synovium (chemical synoviorthesis).

2. Independently of sclerosant concentration, evi-
dent destructive alterations of chondrocytes in the
articular cartilage of knee joint were found. At least
some of the solutions used in reduced concentra-
tions for intraarticular treatment of chronic arthritis
(Dioxydini, Papaini, natrium chloride) exhibited an
ability to restore the cartilage by spreading prolife-
rated mesenchymal cells into the middle layer from
the synovial/cartilage junction.
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ANTROJI ATRANKA ISANARINIU
SKLEROZUOJANCIU AGENTU SINOVIORTEZEI
TRIUSIU LETINIO SINOVITO EIGOJE

Santrauka

Darbo tikslas buvo istirti sumazinty koncentracijy sklero-
zuojanciy agenty jsanarinj poveikj triuiy létinio sinovito
eigoje, pradinéje atrankoje (1) sukélusiy silpniausius de-
strukcinius sanarinés kremzlés struktiiros ir metabolizmo
pokycius. Didelés jy koncentracijos vartojamos autoriy jvai-
riems cistiniams dariniams sklerozuoti, suleistos i sanarj le-
tinio sinovito eigoje, Salia rySkaus sinovijos dangalg fibro-
zuojancio poveikio sukele ryskig sanarinés kremzles de-
strukcija. Antroje studijoje létinj sinovita sukéleme 30-cCiai
triusiy pagal misy modifikuota Dumonde ir Glynn meto-
da, smulkiai apraSyta pradiniame darbe (1). Praéjus 1, 2,
3, 4 ir 5 savaitems po sklerozanty suleidimo j deSinj kelio
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sanarj, po anestezijos triusiai buvo uzmusti ir sinovinio
dangalo bei kremzlés pavyzdziai i§ abiejy kelio sanariy
imami histologiniam tyrimui. Tokia tyrimy seka leido iver-
tinti jsanario gydymo maZzesnémis sklerozanty koncentraci-
jomis poveikio sinovijos dangalui ir kremzlei dinamika
triuSiams létinio sinovito eigoje. Sinovinio dangalo histopa-
tologinis tyrimas parode, kad sklerozuojanciy agenty fibro-
zuojantis poveikis priklausé nuo koncentracijos: didelés su-
kele gilig subsinovinio sluoksnio fibroze, tuo tarpu mazes-
nés — pavirSing fibroze, bet abiem atvejais rySkiai sumazejo
sinoviocity-A sluoksnio deskvamacija ir gaureliy prolifera-
cija. Tuo tarpu mazesnés sklerozuojanciy agenty koncentra-
cijos sukelé beveik analogiSkus vidutinio stiprumo kremzlés
struktiiros ir metabolizmo pokycius, kaip ir suleidus dide-
le koncentracija. Vieni agentai rode¢ Siokius tokius kremzlés
regeneracijos pozymius po 4 ir 5 savaiciy gydymo (Dioxy-
dini, Papaini, NaCl tirpalas) proliferuojant mezenchimi-
néms lastelems i§ sinovijos/kremzlés jungties, kiti suardé
kremzlés struktiira negriztamai (Cisplatini,.Brulamycini,
Doxorubicini). Norédami i§vengti kremzlés destrukcijos gy-
dant létinj sinovitg jsanarinémis sklerozanty injekcijomis,
kitame Sios serijos darbe bandysime sumazinti sklerozuo-
jancio agento ekspozija sgnario ertmeéje.

Raktazodziai: eksperimentinis artritas, sklerozuojantys
agentai, sinoviorteze



