
Cryotherapy 
 
Introduction 
 
Cold therapy is a common method to help reduce pain and swelling in a more 

comfortable way. In this review, we'll focus on two types of cold therapy that have 

gained attention lately: whole-body cryotherapy and partial-body cryotherapy. These 

treatments aim to provide both physical and mental benefits for people in the fields of 

medicine, health, and sports. 

During cryotherapy, people wear minimal clothing and are exposed to very cold air, 

usually at -110°C or lower, for a short period, typically 1 to 4 minutes. Even though 

scientists are getting more interested in these methods, we still lack information about 

the specific equipment and techniques used. Furthermore, there's no clear guide on 

how the temperature, duration, number of sessions, and the desired results are 

connected. 

 

The goal of this review is to compare the effects of whole-body and partial-body 

cryotherapy, especially when it comes to the skin temperature. We also want to classify 

the different methods used during the treatment based on the results they aim to 

achieve. It's important to note that there's not enough information available about the 

actual temperatures inside the cold therapy cabin or chamber during treatment, and 

the methods used can vary widely in the scientific literature. 

 

In the past, people in ancient Greece, Persia, and the Roman Empire used cold 

treatments like snow, icy water mixtures, and cold water to help with various illnesses. 

Nowadays, in Nordic countries, many people practice something called "winter 

swimming," which means taking a chilly dip in cold water during the winter to stay 

healthy. These winter swimmers believe it helps them get sick less often and cope 

better with daily stress (Huttunen, Rintamäki and Hirvonen, 2001). 



 
Today, we're still exploring the benefits of cold therapy in the fields of medicine, health, 

and sports. In this review, we'll mainly look at two newer cold therapy methods: whole-

body cryotherapy (WBC) and partial-body cryotherapy (PBC). These methods involve 

exposing a person to extreme cold for a short time in a special cold chamber or cabin, 

known as a cryochamber or cryo-cabin. The goal is to help improve both the body and 

the mind. 

 

The two most investigated domains are improvements in mental and physical health 

and improvements in recovery after physical exercise (Bleakley and Hopkins, 2010) 

(Guillot et al., 2013).  

 

A good way to check how well different cryotherapy and cryostimulation methods work 

is by looking at how they affect your skin temperature. When your skin gets really cold, 

it wakes up the temperature sensors in your skin and tells your body's temperature 

control center in the brain, called the hypothalamus, that things are chilly. This makes 

some special nerve fibers in your body get active, which makes your small blood 

vessels squeeze tight, and it slows down how quickly your nerves send signals 

(Herrera et al., 2010). 



 
This can also make your core (deep inside your body) and muscle temperatures 

change a bit, but not a lot. After a short cold treatment, these temperatures don't drop 

by a lot right away (Costello et al., 2014) 

 

In the past, researchers studied people who swim in cold water during the winter to 

see how it affects their well-being (Huttunen, Rintamäki and Hirvonen, 2001) These 

studies found that getting used to the cold water made people feel less stressed and 

tired and improved their mood and memory. Winter swimmers also said they felt more 

lively, full of energy, and active after four months of winter swimming (Huttunen, 

Rintamäki and Hirvonen, 2001). 

 

After seeing these positive effects of cold exposure in winter swimmers, whole-body 

cryotherapy (WBC) and partial-body cryotherapy (PBC) were later used in the world 

of sports. Researchers found that these cold treatments could help athletes recover 

better after exercising. 

 

lthough it's not entirely clear, the way cold therapy helps with pain relief, reducing 

inflammation, and improving recovery after exercise seems to be linked to a few 

things. When you're exposed to cold, it can act like a natural painkiller, and it also 

helps lower the amount of oxidative stress and inflammation in your body (Pournot et 

al., 2011) (Leppäluoto et al., 2008) (Hausswirth et al., 2013) (Hausswirth et al., 2011) 

 

The cold also slows down how your nerves send signals and reduces the production 

of a chemical called acetylcholine. But, at the same time, it revs up your body's 

sympathetic system, releasing a chemical called noradrenaline and causing your 

blood vessels to get narrower (vasoconstriction). This can all work together to help 

ease pain and reduce soreness in your joints and muscles (Leppäluoto et al., 2008). 

Noradrenaline is produced in both your peripheral nerve endings and a part of your 

brain (brainstem nuclei) (Pertovaara et al., 1991) 

 



Furthermore, in animal studies, when a substance called noradrenaline was given in 

the spine or when humans received injections of a drug that stimulates certain 

receptors, it helped reduce pain (Pertovaara et al., 1991) (‘Epidural clonidine study 1989) 

 

Noradrenaline travels in the bloodstream and can reach the spinal cord through the 

arteries that supply the back part of the spinal cord, where nerve endings from the skin 

that transmit pain signals end. So, when you're exposed to cold, it can cause an 

increase in noradrenaline, which might be one way it reduces pain in the spinal cord. 

 

What's more, many studies have found that cold exposure can decrease the amount 

of oxidative stress (harmful substances in the body) and increase the body's ability to 

defend against them (Dugué et al., 2005) (Lubkowska et al., 2010) (Lubkowska et al., 

2011) (Lubkowska, Dołęgowska and Szyguła, 2012). It can also reduce inflammation 

by lowering the production and release of substances that cause inflammation and 

increasing the production and release of substances that fight it (Miller et al., 2010) 

(Lubkowska et al., 2011). 

 

Another important benefit of whole-body cryotherapy (WBC) and partial-body 

cryotherapy (PBC) in exercise recovery is that they can help you get better sleep  

(Bouzigon et al., 2014). This improved sleep quality can be quite helpful for patients. 

 

Interestingly, there have been very few studies that specifically look at how different 

treatment plans, like how cold it is, how long you're exposed, and how many times you 

do it, relate to the results you get, except for three studies by Lubkowska and her team 

(2010, 2011, 2012) that compared the effects of 20 WBC sessions with 10 and 5 

sessions.  

 

Whole body cryotherapy for fatigue, muscle aches, and pain 
 
Exercise following cancer treatments such as surgery, chemotherapy and radiotherapy 

can be challenging. Many patients will have low mood, possibly menopausal side 

effects such as joint and muscle aches, Iand even modest workouts can sometimes 

lead to muscle damage and inflammation. You might experience muscle soreness, 



swelling, and a temporary loss of muscle strength after exercising hard. When you 

push yourself, your body releases some substances that can increase inflammation, 

like C-reactive protein (CRP) and certain proteins called cytokines, such as TNF-α, IL-

1β, IL-2, IL-8, and IL-6, into your bloodstream (Chatzinikolaou et al., 2010) (Ostrowski 

et al., 1999). In response to this, your body releases some other substances, like 

interleukin 1 receptor antagonist (IL1-ra) and the anti-inflammatory cytokine IL-10, to 

help control the inflammation. 

 

 
Whole-body cryotherapy (WBC) is a treatment that can help reduce this inflammation 

that happens after exercise. A study looked at how WBC could help after a simulated 

training race. Well-trained runners did a tough 48-minute workout, and then they did 

four sessions of WBC at -110°C for 3 minutes each, with breaks at -10°C and -60°C in 

between (Pournot et al., 2011). They did the WBC sessions right after the workout and 

then at 24 hours, 48 hours, and 72 hours later. 

 

The study found that a single WBC session right after exercise made a big difference. 

It lowered the increase in IL-1β one hour after exercise, increased IL1-ra one hour and 

24 hours after exercise, and limited the rise in CRP from 24 hours to 48 hours after 

exercise when compared to not doing WBC. This means that WBC helped control the 

inflammation that happens because of exercise, especially when the muscle damage 



was mild to moderate. So, WBC can be a helpful tool in recovering from intense 

workouts. 

 

In a study with eleven healthy individuals, they found that partial-body cryotherapy 

(PBC) made things better for them after doing plyometric exercises (Fonda and 

Sarabon, 2013). They did PBC treatments for six days in a row after their workout, and 

the first one happened just an hour after they finished exercising. During the  sessions, 

they were exposed to super cold temperatures, ranging from -140°C to -195°C, for 

three minutes each time. 

 

Here's what they found: 

 

• The individuals who did the PBC felt less pain than the ones who didn't from 

the first PBC session to the fourth one (up to 72 hours later). 

• The PBC group had more power when they did squat jumps right after the first 

PBC session. 

• Their ability to produce maximum force and how quickly they could build up that 

force improved after the second PBC session (around 24 hours later). 

 

So, PBC seemed to help these individuals recover better after their plyometric 

exercises, reducing pain and making their muscles work better. 

 

Cryotherapy and Sleep Quality 
 
Getting good sleep is really important to recover and perform your best (Samuels, 

2008). Recently, two studies have shown that whole-body cryotherapy (WBC) and 

partial-body cryotherapy (PBC) can help improve sleep quality. 

 

In the first study, ten elite synchronized swimmers went through a tough training 

period, and they did fourteen sessions of 3-minute WBC at -110°C, one session each 

day for two weeks. This study found that the cryotherapy sessions made a positive 

difference. Athletes taking the cryotherapy had an easier time falling asleep, had better 

sleep quality, and felt less tired compared to those who didn't have cryotherapy 



(SCHAAL et al., 2015) So, it seems that cryotherapy can help athletes get the good 

sleep they need to recover and perform at their best. It was like they got better sleep. 

 

In the second study, they looked at 27 elite basketball players during international 

competitions. After just one 3-minute session of partial-body cryotherapy at -130°C, 

the players felt like their sleep quality improved by 15% (Bouzigon et al., 2014)  So, 

even a single cryotherapy session can help athletes sleep better and feel more 

refreshed. 

 

Cryotherapy and mental health and well-being 
 
Depression can sometimes be linked to problems in the brain's biology, especially in 

how the hypothalamic-pituitary-adrenal axis works. The brain's opioid peptide 

systems, which are like natural pain-relief systems, are important for things like 

motivation, emotions, relationships, how we respond to stress and pain, and even our 

eating habits (Nestler et al., 2002) 

 

It looks like whole-body cryotherapy (WBC) can have positive effects on both physical 

and emotional pain because it activates these natural pain-control systems in our 

body. This reaction might be helpful in treating mental health issues (Rymaszewska, 

Ramsey and Chładzińska-Kiejna, 2008) 

In some studies, people with spinal pain or joint problems felt better when they did ten 

sessions of 3-minute WBC treatments. Their overall well-being, quality of life, and 

mood improved (Szczepańska-Gieracha et al., 2014). So, it seems like WBC could be 

a useful tool in making people feel better, not just physically, but also emotionally. 

 

Conclusion 
 
While further research is needed to explore the full extent of cryotherapy's potential, 

the existing evidence supports its role as a valuable tool for individuals seeking pain 

relief, enhanced well-being, and improved exercise recovery.  

 



Bibliography 
 
Bleakley, C.M. and Hopkins, J.T. (2010) ‘Is it possible to achieve optimal levels of 
tissue cooling in cryotherapy?’, Physical Therapy Reviews, 15(4), pp. 344–350. 
Available at: https://doi.org/10.1179/174328810X12786297204873. 

Bouzigon, R. et al. (2014) ‘THE USE OF WHOLE-BODY CRYOSTIMULATION TO 
IMPROVE THE QUALITY OF SLEEP IN ATHLETES DURING HIGH LEVEL 
STANDARD COMPETITIONS’, British journal of sports medicine, 48(7), pp. 572–
572. Available at: https://doi.org/10.1136/bjsports-2014-093494.33. 

Chatzinikolaou, A. et al. (2010) ‘Time Course of Changes in Performance and 
Inflammatory Responses After Acute Plyometric Exercise’, Journal of strength and 
conditioning research, 24(5), pp. 1389–1398. Available at: 
https://doi.org/10.1519/JSC.0b013e3181d1d318. 

Costello, J.T. et al. (2014) ‘Effects of Whole Body Cryotherapy and Cold Water 
Immersion on Knee Skin Temperature’, International journal of sports medicine, 
35(1), pp. 35–40. Available at: https://doi.org/10.1055/s-0033-1343410. 

Dugué, B. et al. (2005) ‘Acute and long-term effects of winter swimming and whole-
body cryotherapy on plasma antioxidative capacity in healthy women’, Scandinavian 
journal of clinical and laboratory investigation, 65(5), pp. 395–402. Available at: 
https://doi.org/10.1080/00365510510025728. 

‘Epidural clonidine for treatment of postoperative pain after thoracotomy. A double-
blind placebo-controlled study’ (1989) Pain (Amsterdam), 38(2), pp. 237–238. 
Available at: https://doi.org/10.1016/0304-3959(89)90248-0. 

Fonda, B. and Sarabon, N. (2013) ‘Effects of whole-body cryotherapy on recovery 
after hamstring damaging exercise: A crossover study’, Scandinavian journal of 
medicine & science in sports, 23(5), pp. e270–e278. Available at: 
https://doi.org/10.1111/sms.12074. 

Guillot, X. et al. (2013) ‘AB0365 Cryotherapy in rheumatologic inflammatory 
diseases: a systematic review with meta-analysis in non-operated patients’, Annals 
of the rheumatic diseases, 72(Suppl 3), pp. A899–A899. Available at: 
https://doi.org/10.1136/annrheumdis-2013-eular.2687. 

Hausswirth, C. et al. (2011) ‘Effects of whole-body cryotherapy vs. far-infrared vs. 
passive modalities on recovery from exercise-induced muscle damage in highly-
trained runners’, PloS one, 6(12), pp. e27749–e27749. Available at: 
https://doi.org/10.1371/journal.pone.0027749. 

Hausswirth, C. et al. (2013) ‘Parasympathetic activity and blood catecholamine 
responses following a single partial-body cryostimulation and a whole-body 
cryostimulation’, PloS one, 8(8), pp. e72658–e72658. Available at: 
https://doi.org/10.1371/journal.pone.0072658. 



Herrera, E. et al. (2010) ‘Motor and Sensory Nerve Conduction Are Affected 
Differently by Ice Pack, Ice Massage, and Cold Water Immersion’, Physical therapy, 
90(4), pp. 581–591. Available at: https://doi.org/10.2522/ptj.20090131. 

Huttunen, P., Rintamäki, H. and Hirvonen, J. (2001) ‘Effect of Regular Winter 
Swimming on the Activity of the Sympathoadrenal System Before and After a Single 
Cold Water Immersion’, International Journal of Circumpolar Health, 60(3), pp. 400–
406. Available at: https://doi.org/10.1080/22423982.2001.12113043. 

Leppäluoto, J. et al. (2008) ‘Effects of long-term whole-body cold exposures on 
plasma concentrations of ACTH, beta-endorphin, cortisol, catecholamines and 
cytokines in healthy females’, Scandinavian journal of clinical and laboratory 
investigation, 68(2), pp. 145–153. Available at: 
https://doi.org/10.1080/00365510701516350. 

Lubkowska, A. et al. (2010) ‘Do sessions of cryostimulation have influence on white 
blood cell count, level of IL6 and total oxidative and antioxidative status in healthy 
men?’, European journal of applied physiology, 109(1), pp. 67–72. Available at: 
https://doi.org/10.1007/s00421-009-1207-2. 

Lubkowska, A. et al. (2011) ‘The effect of prolonged whole-body cryostimulation 
treatment with different amounts of sessions on chosen pro- and anti-inflammatory 
cytokines levels in healthy men’, Scandinavian journal of clinical and laboratory 
investigation, 71(5), pp. 419–425. Available at: 
https://doi.org/10.3109/00365513.2011.580859. 

Lubkowska, A., Dołęgowska, B. and Szyguła, Z. (2012) ‘Whole-Body Cryostimulation 
- Potential Beneficial Treatment for Improving Antioxidant Capacity in Healthy Men - 
Significance of the Number of Sessions’, PLOS ONE, 7(10), p. e46352. Available at: 
https://doi.org/10.1371/journal.pone.0046352. 

Miller, E. et al. (2010) ‘The effects of whole-body cryotherapy on oxidative stress in 
multiple sclerosis patients’, Journal of Thermal Biology, 35(8), pp. 406–410. Available 
at: https://doi.org/10.1016/j.jtherbio.2010.08.006. 

Nestler, E.J. et al. (2002) ‘Neurobiology of Depression’, Neuron, 34(1), pp. 13–25. 
Available at: https://doi.org/10.1016/S0896-6273(02)00653-0. 

Ostrowski, K. et al. (1999) ‘Pro- and anti-inflammatory cytokine balance in strenuous 
exercise in humans’, The Journal of physiology, 515(1), pp. 287–291. Available at: 
https://doi.org/10.1111/j.1469-7793.1999.287ad.x. 

Pertovaara, A. et al. (1991) ‘Involvement of supraspinal and spinal segmental alpha-
2-adrenergic mechanisms in the medetomidine-induced antinociception’, 
Neuroscience, 44(3), pp. 705–714. Available at: https://doi.org/10.1016/0306-
4522(91)90089-7. 

Pournot, H. et al. (2011) ‘Time-course of changes in inflammatory response after 
whole-body cryotherapy multi exposures following severe exercise’, PloS one, 6(7), 
pp. e22748–e22748. Available at: https://doi.org/10.1371/journal.pone.0022748. 



Rymaszewska, J., Ramsey, D. and Chładzińska-Kiejna, S. (2008) ‘Whole-body 
cryotherapy as adjunct treatment of depressive and anxiety disorders’, Archivum 
Immunologiae et Therapiae Experimentalis, 56(1), pp. 63–68. Available at: 
https://doi.org/10.1007/s00005-008-0006-5. 

Samuels, C. (2008) ‘Sleep, Recovery, and Performance: The New Frontier in High-
Performance Athletics’, Neurologic Clinics, 26(1), pp. 169–180. Available at: 
https://doi.org/10.1016/j.ncl.2007.11.012. 

SCHAAL, K. et al. (2015) ‘Whole-Body Cryostimulation Limits Overreaching in Elite 
Synchronized Swimmers’, Medicine and science in sports and exercise, 47(7), pp. 
1416–1425. Available at: https://doi.org/10.1249/MSS.0000000000000546. 

Szczepańska-Gieracha, J. et al. (2014) ‘Mental state and quality of life after 10 
session whole-body cryotherapy’, Psychology, health & medicine, 19(1), pp. 40–46. 
Available at: https://doi.org/10.1080/13548506.2013.780130. 

 

 

 

 

 

 

 

 

 

 

 

 


