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Cryostimulation is used frequently in sports medicine to increase recovery time and to 
decrease inflammation. Currently, there is no baseline value on the treatment time 
(number of minutes) for the most effective cryostimulation in different settings. The 
current study evaluated the optimum time of cryostimulation required for the most 
effective treatment. This study was performed via systematic literature review. The 
data suggests that cryostimulation promoted a decrease in inflammation. The greatest 
differences in the inflammatory cytokines were seen when cryostimulation is performed 
for 3 minutes which indicates that is the optimum cryostimulation should be performed 
for 3 minutes. 

The research was conducted via systematic literature review. This involved obtaining 
peer-reviewed papers from various databases. The peer-reviewed papers’ data was 
collected and analyzed to find the optimum number of minutes for cryostimulation. The 
peer-reviewed papers date ranged from 2006 to 2018. Two, three, and four minutes 
have all been tested in peer-reviewed papers, but this study only includes two and 
three minutes because four minutes is not used as frequently, so there is no data 
available on it.

Skeletal muscle contraction was shown to be a major source of IL-6 production. The 
exposure to an extremely low temperature might have triggered muscle shivering, 
which resulted in an the decrease in IL-6 (Ziemann et al., 2012). IL-6 can increase 
plasma IL-10 which can suppress other pro-inflammatory cytokines. IL-1  decreasing 
in concentration is not ideal because this means cryostimulation was promoting 
inflammation. This inconsistency could be because the values were averages and had 
a high variability. In previous published studies, this procedure has been shown to 
effectively reduce TNF-  concentrations in athletes (Ziemann et al., 2013). CK 
decreases suggesting that inflammation is positively affected. The significant decrease 
in serum total CK concentration suggested rapid recovery from muscle damage. The 
decrease in RBC favors cryostimulation in decreasing inflammation. Cryostimulation 
has shown no detrimental effect on hematological parameters. 

Overall, inflammation is more significantly affected by 3 minutes of cryostimulation 
because more of the hematological parameters and inflammatory cytokines have 
larger increases or decreases in concentrations. All in all, 4 of the hematological 
parameters and inflammatory cytokines favor 3 minutes, whereas only 3 of them 
favored 2 minutes. This research on cryostimulation is crucial to demonstrate that 
athletes and non-athletes can recover faster with a more effective treatment. This 
research paper may lead to a better understanding that 3 minutes of cryostimulation is 
more effective than other treatments.

The cryostimulation process consists of a whole-body exposure of an individual for 2-3 
minutes, to liquid nitrogen vapors at -110°C to -200°C, wearing minimal clothing in a 
cryochamber (Lombardi et al., 2013). The person would stand in the chamber for 2-3 
minutes and rotate to evenly distribute the liquid nitrogen vapors. By increasing 
anti-inflammatory cytokines and decreasing pro-inflammatory cytokines it reduces 
inflammation significantly (Lubkowska et al., 2011). Cryostimulation is a relatively new 
tool for the symptomatic treatment of inflammatory and painful conditions of subjects 
affected by inflammatory, auto-inflammatory, immune-mediated conditions as well as 
in healthy and physically fit individuals (Banfi et al., 2010). 

Research question: What is the optimum cryostimulation time (minutes) to be 
performed to significantly reduce inflammation? 
Hypothesis:The optimum time of cryostimulation to reduce inflammation significantly 
is 3 minutes per day.

The purpose of this research is to gather data from other published papers on the 
effective cryostimulation time to significantly reduce inflammation. 
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This study can be used to establish a baseline for the number of minutes that 
cryostimulation is performed. Further studies should be done focusing on the other 
inflammatory cytokines because those could also affect inflammation. Also in the future 
more hematological parameters should be looked into, they have also been shown to 
affect inflammation in other previous studies. More research should be conducted on 
IL-1  because according to this data, it increased, while other studies have decreases. 
Further experimentation should examine the long-term effects of cryostimulation and 
how the number of sessions affects cryostimulation. 

Figure 3: Interleukin 6, 10, and 1-Beta and Tumor necrosis factor alpha (pg/mL) 
at 2 and 3 minutes before and after cryostimulation 

Figure 4: Creatine kinase (U/L) at 2 and 3 minutes before and after cryostimulation 

Figure 6: Hemoglobin (g/L) at 2 and 3 
minutes before and after cryostimulation

Figure 5: Red blood cells (10^12/L) at 2 and 
3 minutes before and after cryostimulation
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