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Analysis of changes in osmolarity of the serum after various doses of 
hypertonic radiographic contrast media, flowing a single injection, showed an 
initial rise of about 35 m/ mosm / I, followed by a rapid fall in osmolarity with a 
subsequent short hypo-osmolar phase. With repeated injections, similar 
changes are found if the intervals between the injections are long enough. 
Following repeated injections over a short interval there may be a more 
prolonged phase of hyperosmolarity. In this phase of delayed dehydration, 
there may be clinical complications. Possible forms of treatment are 
discussed. 

   
Changes in serum osmolarity 
after high contrast doses during 
angiography  
 
Analysis of changes in osmolarity of 
the serum after various doses of 
hypertonic radiographic contrast 
media, flowing a single injection, 
showed an initial rise of about 35 
m/ mosm / I, followed by a rapid fall 
in osmolarity with a subsequent 
short hypo-osmolar phase. With 
repeated injections, similar changes 
are found if the intervals between 
the injections are long enough. 
Following repeated injections over 
a short interval there may be a 
more prolonged phase of 
hyperosmolarity. In this phase of 
delayed dehydration, there may be 
clinical complications. Possible 
forms of treatment are discussed. 

(F.St.) 

 
In the case of arterial occlusive illness or coronary heart 
disease as well as for clarification of a tumor in the upper 
abdominal area, it can become necessary to apply large 
quantities of contrast agent, if the aim is to answer all open 
questions by means of angiographic testing. Here a 
combined selective double-sided coronarography and 
levocardiography can require between 100 and 250 ml of 
contrast agent. Angiographic diagnosis of arteries 
supplying the brain by means of thoracic aortography and 
selective angiography of the A. carotis and A. vertebralis 
on both sides requires between 150 and 250 ml of contrast 
agent.  Contrast agent quantities for overview and selective 
angiographies, as well as during catheter placement, often 
exceed 250 ml for diagnosis of upper abdominal tumors. 
Doust and Redman (1972) needed quantities of up to 560 
ml of contrast agent in isolated cases. The following tests 
were conducted with the aim of verifying contrast agent-
related changes in serum osmolarity. 
 
Influence on serum osmolarity 
 
Similar to pH value, the osmolarity in the serum also shows 
very slight physiological variations as compared to the 
corresponding data on the urine. The normal values of 
cryoscopically measured serum osmolarity are between 
280 and 300 mosm/l.  
According to Truniger (1971) acute deviations of approx. ± 
50 mosm/l or more represent an immediate danger to the 
liver of the patient, requiring a swift and targeted corrective 
response. This formulation refers to pathophysiological 
disturbances of osmoregulation and provides no evidence 
on the strength of an intact regulatory system during a 
parenteral hyperosmolar provocation.  The question we 
confront here concerns the manner in which the organism 
reacts to a momentary increase of approx. 15% in serum 
osmolarity, as was the case in our observations during the 
aortography.  Of principle interest here was the interval of 
time that lapsed before the serum osmolarity came back to 
its starting level, especially in relation to several of the 
clinical side-effects that occasionally occurred during the
   

early and late phases following aortographies. The 
question of whether extra-cellular hydration capacities are 
sufficient for multiple intra-aortal repeat injections of 
contrast agent is of further practical significance. 
 

The literature to date has focused mainly on the study of 
electrolyte disturbances following aortography. Doust and 
Redman (1972) analyzed serum levels of sodium, chloride, 
potassium and bicarbonate as well as urea and creatinine 
before and after angiography. In the case of two patients, 
each of whom received 4 ml/mg of contrast agent, they 
found clinical signs of dehydration. Within the framework of 
their study on 71 patients, the authors established an upper 
contrast agent tolerance limit of 4 ml diatrizoate meglumine 
(Renografin) to define dehydration risk.  Giammona et al. 
(1963) had previously emphasized that the osmotic effect 
of the substance is short in duration. With respect to the 
dosage, Dotter and Jackson (1950) had previously 
recommended 1 ml/mg, which later became the generally 
accepted common dose. Further studies on electrolyte loss 
following angiography were published by Levin et al. 
(1965).  
 

Doust and Redman (1972) asserted that an osmotic 
diuresis was induced possibly due to the contrast agent, 
with dehydration and oligemia as a result; however, they 
were unable to back this up with data.  Düx et al. (1974) 
reported that, in the case of fully functional kidneys, 
contrast agent quantities of up to 3 ml/kg (approx. 200 ml) 
were tolerated without harm; tests by Gruskin et al. (1970) 
found that hematuria can occur in small children at higher 
doses (3-5 ml/kg). In the case of one patient where we 
used a total of 280 ml of contrast agent within 30 minutes 
for a combined examination of the thoracic aorta, the 
arteries supplying the brain, the abdominal arteries and the 
leg arteries, the patient experienced centralized circulatory 
collapse 3 hours later, probably due to dehydration. 
The intra-arterial pressure injection of hypertonic contrast 
agent gives rise to a comparison with the therapeutically 
applied intravenous infusion of hypertonic solutions during 
osmotherapy, and ultimately also to a comparison with the 
osmotic stimulation test using 2.5% NaCl solution for the
  

 


