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Hypertonic crystalloids (around 2500 mOsm/L), often in combination with colloids, have been 
studied both experimentally and clinically. They produce increased osmolarity in extracellular 
fluid which results in movement of water from the intracellular compartment to the interstitial 
and vascular compartments

1
. A recent study demonstrated that the same plasma volume 

volume expansion is obtained either with 4 ml/kg of hypertonic solution or 27 ml/kg of 
Ringer’s lactate

2
. Hypertonic solutions have the advantage of limiting or reducing the 

interstitial edema. In addition to plasma volume expansion, several other effects contribute to 
explain the efficacy of hypertonic solutions. Their sustained duration of action is due to reflex 
mechanisms responsible for venous constriction and increased cardiac contractility3. The 
pathways and centers of these reflex mechanisms continue to be discussed. The presence 
of intact vagus nerves and the orthosympathetic system appears essential. The increase in 
cardiac contractility could also be a reflex or it could result from a direct action of 
hyperosmolarity on myocardial fibers4. Hyperosmolarity vasodilates the splanchnic and renal 
tissue beds5, an effect that is particularly useful in the setting of hemorrhagic and septic 
shock. As well, the shrinking of erythrocytes and of swollen vascular epithelium could 
facilitate tissue oxygenation6. Furthermore, hypertonic saline solutions have a strong effect 
on intracranial water volume distribution substantially decreasing intracranial pressure7. 
Antiinflammatory effects of hypertonic solutions are now well documented. These solutions 
decrease the action of neutrophils and endothelial cells

8
. As a consequence, the increase in 

capillary permeability which is generally associated with shock is significantly reduced with 
the treatment with hypertonic solutions. The MAP kinase p38 appears to be the key enzyme 
whose activity is modify by osmolarity changes

9
. A multicenter study in trauma patients

10
 

has suggested that treatment with hypertonic solutions may be associated with an 
improvement in coagulation and a decrease in acute respiratory distress syndrome, and 
acute renal failure. In all, hypertonic solutions should be considered to be not only volume as 
volume expanders, but also drugs with anti-inflammatory actions, systemic and regional 
cardiovascular effects. 
 
Several trials have compared initial resuscitation of trauma patients with hypertonic saline 
combined with colloid to resuscitation with isotonic crystalloid alone. A study by Molls

11
 

demonstrated that hypertonic solution combined with hydroxyethyl starch is associated with a 
significant reduction in the total volume of infused  crystalloids and colloids and with a 
significant improvement in the duration of initial resuscitation. A meta-analysis

12
, reported 

that overall, the use of hypertonic saline alone for resuscitation from hemorrhagic shock was 



not associated with improvement in mortality rates. However, as shown by 2 other meta-
analyses

13,14
, several subgroups of patients, (e.g. patients with hypotension and severe 

head trauma, patients with penetrating injuries) may significantly benefit from the treatment 
with of hypertonic saline especially when combined with a colloid.  
 
Hypertonic saline solutions combined with hydroxyethylstarch are now registered and 
available in several European countries including Italy. 
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