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Positive contrast radiography of both shoulder joints with different concentrations of Uropolin (con-
taining 1.6 g sodium amidotrizoate and 10.4 g meglumine amidotrizoate in 20 ml ampules; Polfa, 
Poland) has been performed in six dogs, divided into 3 groups. The first group was injected with 20% 
Uropolin, the second - with 30% Uropolin and the third  with 30% Uropolin and 0.2 ml 0.1% 
adrenaline hydrochloride. Shoulder radiographs were performed 2, 5 and 10 min after the injection of 
the contrast medium in mediolateral and craniocaudal views. The quality of radiographs was assessed 
visually using a four score system for five independent parameters in both views. The results showed 
a better quality of mediolateral radiographs 5 minutes after injection of 30% Uropolin (average score 
12.5) compared to 20% Uropolin (average score 8.5), at p<0.05. 
     The addition of 0.1% adrenaline hydrochloride to 30% Uropolin resulted in a better quality of 
arthrographs up to 10 minutes following the administration (average score 10 compared to 8.5 in the 
group with independent application, p<0.01). 
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INTRODUCTION 

The conventional radiography does not 
provide adequate information in cases of 
lameness due to soft tissue damage, in-
traarticular ligaments or cartilage lesions. 
The application of a contrast medium im-
proves significantly the visualization of 
those elements (Philipov, 1995). The posi-
tive contrast arthrography in dogs with 
iodine compounds has been used to evalu-
ate osteoarthritis (Caring, 1997), osteo-
chondral shoulder lesions (Van Bree, 
1990; Kippenes and Johnson, 1998), 
femoral condyle (Oates et al., 1995) and 
elbow lesions (Poulos, 1982; Nixon et al., 
1984; van Bree, 1988; van Bree and van 
Rijssen, 1998). The contrast radiological 
study contributes to the detection of struc-
tural joint damage following a gunshot 
trauma (Maarshalkerweerd and Boroffka, 
1996). The method is widely used in a 

screening programme for study and con-
trol of canine elbow dysplasia (Read et 
al., 1996; Snaps et al., 1997; Kirberger 
and Fourie, 1998). Positive contrast media 
are used for identification of sclerotic and 
osteophyte foci in the intertubercular sul-
cus in a chronic bicipital shoulder teno-
synovitis in a dog (Stobbie et al., 1995; 
Lincoln and Potter, 1984) as well as for 
evaluation of the integrity  of elbow col-
lateral ligaments (Montavon and 
Savoldelli, 1995). 

The application of non-ionic water-
soluble polymer contrast substances re-
sults in a relatively bigger duration of ar-
thrographic image quality and lower irrita-
tion of the joint (Laasonen and Lindholm, 
1983). Van Bree et al. (1991) have com-
pared the quality of arthrograms and the 
inflammatory response obtained after the 
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use of Urovison (40 % sodium amidotri-
zoate + 18 % meglumine amidotrizoate*) 
and Hexabrix (39.3% meglumine 
ioxaglate + 19.6% sodium ioxaglate*), 
stating that the second preparation was 
more appropriate. In another study, van 
Bree and van Rijssen (1995) discussed the 
properties of Urografin (sodium amidotri-
zoate/meglumine amidotrizoate 10:66 in 
aqueous solution*) and Ultravist (0.623 
g/ml iopromide in aqueous solution*) 
concluding that the latter was more advan-
tageous for practical application, preserv-
ing the quality of radiographs for a longer 
period of time. 

The good-quality arthrography re-
quires optimal volume and iodine concen-
tration and a suitable technique of injec-
tion. The data about the concentration of 
used contrast media are variable, the ten-
dency being towards the use of minimal 
concentrations and volumes (Poulos, 
1982). The higher concentrations decrease 
the visibility of joint structures (van Bree, 
1992). 

One of the limitations when using a 
positive contrast medium is the worsening 
of the image with time because of the 
penetration of fluid into the joint and/or 
absorption of the contrast medium itself. 
In cases of inflammations and hyperae-
mia, the absoption occurs faster (Hudson, 
1981). There is a correlation between the 
persistence of the good-quality image and 
the physicochemical properties of the con-
trast substance (molecular mass, viscosity 
etc.) that is however poorly studied. In 
humans, contrast arthrography is routinely 
performed with an addition of 0.1% 
adrenaline hydrochloride to the contrast 
medium (Braunstein et al., 1982; Pavlov 
et al., 1983) in order to slow down the 
absorption because of the vasoconstrictive 

                                                           
* Notice of papers' authors: the constitution is 
according to data from the manufacturers. 

effect of adrenaline upon the synovial 
membrane. The experimental data of this 
mode of application of contrast media in 
the dog are few and imprecise. 

The aim of the present study was the 
determination of the optimal amounts and 
concentrations for the performance of 
positive contrast arhtrography in dogs 
using Uropolin, that would result in the 
best arthrographic picture for the longest 
possible period of time; to define the best 
moment for obtaining a joint radiograph 
with the best contrast, including via the 
use of pharmacological agents, providing 
the longest time of intraarticular contrast 
medium residence. 

MATERIALS AND METHODS 

The positive contrast medium, used in our 
studies, was Uropolin (Uropolin 60% with 
active substances 1.6 g sodium amidotri-
zoate and 10.4 g meglumine amidotrizoate 
in 20 ml ampules; Polfa, Poland) with 
iodine content of 293 mg/ml, applied by 
other authors too (Barret, 1981). Two 
working concentrations were used: 20% 
(iodine content 97.6 mg/ml) and 30% (io-
dine content 146.5 mg/ml). 30% Uropolin 
was applied independently or in combina-
tion with adrenaline hydrochloride – 0.1% 
solution in 1 ml ampules (Sopharma, Bul-
garia). 

The studies were performed on 6 
mixed-breed dogs aged 2-5 years, divided 
into 3 groups: 
 Group I: 2 dogs injected with 20% 

Uropolin (15 mg iodine/kg b.w.); 
 Group II: 2 dogs injected with 30% 

Uropolin (22 mg iodine/kg b.w.); 
 Group III: 2 dogs injected with 30% 

Uropolin (22 mg iodine/kg b.w.) + 
0.2 ml 0.1% adrenaline hydrochlo-
ride. 

The contrast medium was injected in 
both shoulder joints. 
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Prior to the arthrography, the animals 
were i.m. injected with 0.1 mg/kg xylazine 
(Rometar, Spofa, Czech Republic). The 
approach to the shoulder joint was 1 cm 
below the acromion process. After an 
aseptic preparation, the needle was di-
rected caudomediodistally towards the 
joint cavity. Radiographs were obtained 2, 
5 and 10 minutes in mediolateral and cra-
niocaudal views with a fixed X ray unit 
(TUR-800, Germany), at 60 kV and 10 
mAs on 24 30 and 30 40 x-ray films 
(Kodak, USA). In each animal, for each 
time interval, 2 radiographs in each view 
were performed.The visualization of joint 
structures on radiographs was visually 
assessed using a four-score scale: score 0 
 unsatisfactory; score 1  satisfactory; 
score 2  good and score 3  excellent. As 
a basis for comparison we used the normal 
radiological anatomy and radiological 
nomenclature (Smallwood et al., 1985). 
The evaluated parameters were: 1. quality 
of the picture as a whole; 2. visualization 
of joint cartilage surface; 3. visualization 
of vagina synovialis intertubercularis; 4. 
visualization of bursa subtendinea mus-
culi  infraspinati and 5. visualization of 
the enlargement of stratum synoviale 
around musculus supraspinatus. 

Each parameter received a separate 
score and they were summarized to form 
the total subjective score. The maximum 
possible score was 20. The average scores 
of all four radiographs for each groups 
were statistically compared by the Stu-
dent's ttest. 

RESULTS 

Arthrographic picture after the intraar-
ticular injection of 30% Uropolin 

On the mediolateral view (Fig. 1), 2 min-
utes after Uropolin administration, the 
surfaces of joint cartilages of cavitas gle-

noidalis and caput humeri were distinct. 
Cranially, in sulcus intertubercularis, va-
gina synovialis intertubercularis was visi-
ble between tuberculum majus and tuber-
culum minus. From both sides, two 
enlargements were visible in its middle, 
where a bigger amount of the contrast 
medium was accumulated. In the caudal 
part of the shoulder joint, there was an 
enlargement of stratum synoviale as a 
continuation of the joint surface shadow 
with dimensions 15  3 mm.  
 

 

Fig. 1. Mediolateral radiograph of the 
shoulder joint 5 minutes after the intraar-
ticular injection of 20% Uropolin. 

At minute 5 after the injection, the 
shadow of vagina synovialis intertubercu-
laris was fading, while the shadow of both 
enlargements - no more visible. The shad-
ows of the synovial bump around muscu-
lus supraspinatus and that of bursa sub-
tendinea musculi infraspinati were inten-
sive. At post injection minute 10, the 
shadow of vagina synovialis intertubercu-
laris was significantly fading distally. The 
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shadow over the joint was intense and 10 
mm wide. Proximally, over the joint sur-
face, the shadow of vagina synovialis in-
tertubercularis was well visible. The 
shadows of bursa subtendinea m. in-
fraspinati and the enlargement of stratum 
synoviale of m. supraspinatus were 
stronger as well. 

Arthrographic picture after the intraar-
ticular injection of 20% Uropolin 

Two minutes after the injection of 20% 
Uropolin (Fig. 2), the cartilagineous sur-
face of the humeral head and the distal 
part of vagina synovialis intertubercularis 
were well visible on the mediolateral 
view. Bursa subtendinea m. infraspinati 
was defined and large.  

By the 5th minute, the shadow of va-
gina  synovialis intertubercularis and bur- 

 

Fig. 2. Mediolateral radiograph of the 
shoulder joint 5 minutes after the intraar-
ticular injection of 30% Uropolin. 

sa subtendinea m. infraspinati were less 
distinct and the dimensions of the en-
largement of stratum synoviale around m. 
infraspinati  lower. By minute 10 after 

the administration, the shadows of all joint 
elements filled with contrast medium,  
were significantly less clear. 

Arthrographic picture after the intraar-
ticular injection of 20% Uropolin + 0.2 
ml 0.1% adrenaline hydrochloride 

The shadows of the cartilagenous joint 
surface and the distally enlarged vagina 
synovialis intertubercularis were very 
distinct in mediolateral projection (Fig. 3). 
The shadow of bursa subtendinea m. in-
fraspinati was well defined and elongated 
along spina scapulae. The enlargement of 
stratum synoviale was very well visible as 
well. By post treatement minute 5, the 
cartilagenous joint surface was distinct 
and those of bursa subtendinea m. in-
fraspinati and the enlargement of stratum 
synoviale - less visible.  

 

Fig. 3. Mediolateral radiograph of the 
shoulder joint 5 minutes after the intraar-
ticular injection of 30% Uropolin and 0.2 
ml 0.1% adrenaline hydrochloride. The 
white arrow shows vagina synovialis in-
tertubercularis, filled with contrast me-
dium, and the hollow arrow outlines the 
joint cartilage. 
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By post treatment minute 10, the 
shadow of joint surface was less evident, 
the enlargement was little and filled with 
contrast medium. 

The average total scores of  the radio-
graphs from all three groups are presented 
on Fig. 4. The quality of radiographs was 
better when a higher (30%) concentration 
of Uropolin was used, especially at minute 
5 (average score 12.5 vs 8.75 when 20% 
solution was administered, p<0.05). Af-
terwards, the quality of arthrographic im-
ages deteriorated in both concentrations 
used. The addition of 0.2 ml 0.1% adrena-
line hydrochloride to 30% Uropolin pro-
longed significantly the duration of the 
good radiographic image  up to 10 min-
utes. The average total score by minute 10 
was 10 vs 8.5 when only 30% Uropolin 
was injected and 7.75 when 20% Uropolin 
was used (p<0.01). 

DISCUSSION 

Our results suggested that Uropolin was 
suitable for obtaining good-quality arthro-
graphs. The use of 30% Uropolin was 
more beneficial compared to 20% Uropo-
lin. The best image was observed 5 min-
utes after the intra-articular injection of 
the contrast medium. Van Bree (1992) 
recommends 25% solution as optimal 
concentration for visualization of bursae 
and when a joint capsule tearing is sus-
pected; for visualization of osteochondral 
lesions the recommended concentration is 
20% . 

The time of persistence of the good-
quality image is directly related to the rate 
of decrease of iodine concentration within 
the joint. It depends on several factors: 
dilution of the contrast medium from joint 
fluids, direct absorption through the syno-
vial membrane and dilution as result of 

 

6

7

8

9

10

11

12

13

2 5 10

S
co

re

Minutes after Uropolin injection 

* 

** 

Fig. 4. Average total score from the subjective evaluation of the quality of shoulder arthro-
grams performed with 20% Uropolin (––); 30% Uropolin (––) and 30% Uropolin and 
0.2 ml 0.1% adrenaline hydrochloride (––) in dogs (n=4). * p<0.05; ** p<0.01 vs 30% 
Uropolin. 
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the osmotic effect of the contrast medium 
(Nielsen et al., 1984; De Crvalho and Ju-
rik, 1985). According to van Bree and van 
Rijssen (1995), radiographs have to be 
taken not later than the 5th minute after the 
injection and when hyperaemia was pre-
sent - even earlier. In our studies, the op-
timal radiographs were obtained 5 minites 
after 30% Uropolin was used and after-
wards, the quality deteriorated rapidly. 
After the 5th minute, the contrast medium 
was rapidly evacuated from bursa sub-
tendinea m. infraspinati and bursa syno-
vialis intertubercularis. When the lower 
concentration (20%) was applied, the 
sharpness decreased as early as minute 2, 
and by minute 10, the picture was hardly 
inerpreted. 

The addition of 0.2 ml 0.1% adrena-
line hydrochloride to the contrast medium 
delayed its absorption because of the 
vasoconstrictive effect (Hall, 1974; Spa-
taro et al., 1978). In our studies, a relative 
increase of the contrast of the overall ra-
diological image was noticed and particu-
larly, of joint structural elements. The 
visible difference in the quality of the im-
age obtained with 30% Uropolin and 0.2 
ml 0.1% adrenaline hydrochloride by mi-
nute 10 was further evidenced by the total 
score  10 vs 8.5, when no adrenaline 
hydrochloride was added. 

Our data helped to establish the pa-
rameters for the best visualization of 
shoulder joint structures in the dog, when 
Uropolin was used as positive contrast 
medium and the time, when the best pos-
sible radiograph could be obtained. 

CONCLUSIONS 

For arthrographic purposes, the most suit-
able concentration of Uropolin was 30% 
(22 mg iodine/kg b.w.). Its application 
resulted in the best sharpness of radio-
graphic image without camouflaging of 

the structural elements of the joint. 
The most suitable moment for arthro-

graphy with 30% Uropolin was 5 minutes 
after the injection. Afterwards, a quick 
deterioration of the radiological picture 
was observed. 

 The addition of 0.2 ml 0.1% adrena-
line hydrochloride to 30% Uropolin re-
sulted in better contrast of the radiograph 
as a whole and delayed the deterioration 
of its quality up to 10 minutes after the 
injection. 
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