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Method of ap- | Indications Precations Adverse treat-
plication ment effects
Thermotherapy | Conduction Acute muscular | Diabetes mel- Burns
Hydrocollator | pain Delayed litus Multiple
pack Low-lev- | onset muscle sclerosis Periph-
el heat wrap soreness Men- | eral vascular
Paraffin bath strual pain disease Spinal
cord injuries
Rheumatoid
disease
Thermotherapy | Convection Wound de- Pregnancy Infections
((continued Fluidotherapy | bridement Laminectomy
Hydrotherapy sites Spinal cord | Cardiovascular
Tendonitis Joint | Malignancy issues
Conversion contractures Vascular insuf- | Burns
Ultrasound Muscle spasms | ficiency Eye,
Heatlamp Osteoarthritis | testes, heart Increased pain
Diathermy Growth plates Increased
Anesthetic area | . .
. inflammation
Joint prosthe-
sis Total hip
replacement
Contrast Ther- | Alternating Complex reflex Burns
apy cryotherapy sympathetic
and thermo- | dystrophy Frostbite
therapy
Desensitization Cold urticaria
of skin
Raynaud’s phe-
nomenon

(Table 1.Characteristics of hot treatment modalities)
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Cold Heat
Pain 4 1 ]
Spasm ¥ 4
Metabolism 4 *
Blood Flow L) t
Inflammation ? +*
Edema 4 t
Extensibility 4 *

(Figure-1: Pathophysiologic effect of topical modalities)
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Local Physical form Tem- Pressure Duration Skin tem-
cryotherapy perature perature
Ice bags Ice cubes, mix- | 0°C Straps for min 30-10 15°Cin-13
ture of water compression min 30 15-30 min
and crushed G°C (mini- 1
Fee (mal value
Cold packs Joint-shaped, -15°C + min; 30-10 | 24°C-22
prerefrigerated | flexibility three times | 5°C,5
gels CryoCuff ;) a day for
Polar days 7
Care_) Gel-filled min; 5/ 20
cold day 20 min
pack (TMP
_Tiishaus
12X29 cm
Gas Cold air (filtered | -30°C 0 min 5 9.7°Cin 5
(thermal shock) | ambient air: no | to -20 min; 30-10 | min
(consumables -30°C ;3/day data not)
Cryo 5:40001/ days 7 (available
min min 3 23.1°C after
min 3 1 min
6°C
Liquid Nitrogen |-160°C 0 min 6.5 9.8°C (mini-
vapors min 3 (mal value
(Medivent) 17,9°C after
1 min
Cc0o2 -78°C bars 50 s—2min45 |[7.3°C
microcristals (bars 75-2) ;((2/day 2°Cin
(_Cryotron) flare dura- 20-30S
tion 12°C
(90s (3/day

(Table 1.Local cryotherapy techniques)

WBC ploxil gl

Slp ook 9ty bawg (pl5 50 VAV ams Sl 5o b sl sl (Sleysle s 5l 55
5 VAAY Jls jo (g, onl 5l eolaiul Ll .8 )8 )18 oolaiwl 0,90 Jate pusleg, ooy
Jolis (WBC) o JS Sloyole yus sl 00,5 oy g5 15501 50 13 sloans 1o g L)l
u_iMS) U)‘ Mbsc Lo 60M J)A.AS alrases g_ia 3O Oy )Lw.u 6Lo») uo).v.a o u.d)f )‘).9

Yyy



S = b g s59dsileg E:“:]

solawl ‘5&‘))’)5 9 C’_SLQ)Q ‘L_;iw).s (_ngms 5o aS ol ‘5§Lo)s)l.o].w )‘ BYNCS L;’?) &:
S gglomt olays 5 (SS055 e 5 g2 Cupmdy y lgi e WBC (5,5 IS & 35500
Glocanl 51 6yslS, oy o plsie 4 o5)s bame j0 SaSE cpl il andl st
o Sass caml Loy 10 (b5 9,50, b eolatul gly fuied 0gd o aSlis Sdlac
a5 Cowl oalds B pdy eges job 4 0gd 0 4B S LIS 4 w5l s olatul OMSUL
4 WBC ;I S colaiwl Ol jl ol diesgu Sloadl 5 py9 (K8 )5 w0 oS 6l WBC
ol 0a 00ls Ly (g3 50 Sldi g o owS  Sge 90 slagewl ( SHlas slags T culled
30 0,8 a8 4l als sl Jade g boyw o 28,5 (13 Loy Do WBC gly>! (so9u
2 OB 1R ol Yaeme el wie ul izl jo ol [iS 90 0,5 0 8 G o sme
G Lo oS 8 Bl alhdons jo asdo O JI ) Gow lp 0 Jlews Glon om0
=Yoo oV e o 9ad oo ooliiusl aliiza 31 gl Yoans 45 gles sl oo Jsb
0,8 ,o byl 4y atey WBC gl>l sl JToasl sles 5 380 o o el o5 il
o elisS slagley Jood g (69,8 Slisls cle 4y ol )8l S NICS IR Solaie Wilg oo
il 3 pa s sl nl (2 me 50 1) o0k e kil g bl So Glaalp (il pS i
wilse ek o 60,8 sl (28,5 L5 s g blasl aie)ls KuSS oyl 5 oolizal lalad
Jozs BB e o131 gl y aSL o,las caclae (6,105 51 s &5 o o,Lil a5 assl 5l o slagyle;
SR S Sl lgn (Bme )3 9,8 N, cnl yo 4z ST all SUjks Wlg e (S 5 290 o0
@ d9dee on 5 o sled axg JB 28l 5l gle e (oUle) sl ClB Ll 0S5 e
O sles s i oo (Sloyole pus olSiws H5iile amio 59,y p Lo aS go0e o Feolw & le
515 s olo,S JE o6 Ion aStyl ) azgi b g Consl aliims (glsn (glos 4Kk Caness 3,5
Ay @ baaame 51 slos oudats 08 Joos (g paiBre Sow sl 1) Les (] Wilgs 0 0,8
G Sl 5 abaazo 210 (glos 09 co ploxl ol (459,500 (4l O JIY) Do olisS 53,55
o._:jLL.A ‘5)‘ 4.'4.?')1.9 J.:L‘! )9b L AAS‘SA U‘“’L"‘“}‘ \))3 wy ‘5>Lm> 6Lbo~.\.’),5 as Gxﬁls 6[.«) 9
LL wgdoo lal Gayb ¥V oar as JS Sloyole pus 5l oolatul 0gd oo 00s a5 Cowl (550 o
2 (Y pgaiGleyole s SEUT o (28,5 13 L L 5 (Vpgai) Gloyolej (S 55 (5551,
Cod G S e SBBI ol o o el 0,5 o )8 Lo ps abadors Sl 25 s S L >l s
Slidos 085 Syg0 p3Y Slkedlie 5 Slargi U sl p3¥ (g) 99 50 50 05 (o0 515 Lopu

YYf




RRC‘ Soyd Loy

SBUI L el Gk 3l g S sleyo Loy 5l eolasul Gl 51 s a8 wisls lis eals plxl
G855 )18 ol g ool i o (39 99 52 Sl ool slagle; o)l sgzy (ST sl
o STl ol g pges 5l 990 (g5 99 50 )0 4l V0 (J1A- (o aladses o
L Ll el (ohad 3o 0y 1050 13 01,8 ol az 0 VY e i sleo j0 0ul oy slaeg
Loy 3l az 0 ol ol oo (iduod) Lad gl Wlg oo Loo (pl jo auiS 5ls  pls oo,
S (o5 39 230 955 193 &1yl 0l a5 S ol (5l L e 45 055 o0 sy
Oliee 3 5 0990 St Camgy Ceodw (gl Sloyo Loy a5 35 co AUBS 095 0y, 0,0 4
b s el aads cuin Sl all> o lojooe alS e Olksl 5 JLase slas e
pll sl yhg, 020 g0 7y S e g 00l desmie A5 Cewline cpl 4y Les ol jo aile iy

Sle,d co oamline ¥ oo lals Jgu o 1, WBC

Technique | Physical form | Temperature | Pressure | Duration Skin
temperature
Ice-water immersion
Ice water 20°C-0 + 2°C for-0
20 s (three
times
a week for
12
(weeks
Whole-body cryotherapy
Cryogenic | Dehydrated |-60°Cto 0 min 3-2 12-16°C
chambers | air (Criost- 140°C min (three- 2 | (110*0)
(ream or21)> times/week; | 11°C (fore-
Cold air acclimation (12 weeks arm)
cooled by lig- | (chambers min; three- 2
nitrogen uid | -130°C day; times a
(Zimmer 7 days
(KR2005N min/day- 3
days 10

(Table 2. Ice-water and whole-body cryotherapy techniques.)
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Figure 4. Molecular pathways invelved in cryotherapy (proposed model). In rheumatoid arthritis, local and systemic inflamma-
tion promote neoangiogenesis which in turn favors inflammatory cell infiltrate and proinflammatory cytokine release. (A) After
cold stimulation, the autonomic nervous systemn is activated (73] and efferent sympathetic neurons release acetylcholine that binds
a7nAchR receptor and noradrenaline that binds B2-adrenoceptor. These ligand-receptor interactions may then inhibit the NFxB
pathway and subsequently downregulate proinflammatory cytokine, oxidative stress agent and adhesion molecule gene transcrip-
tion [23,35,38,73-75). (B) Noradrenaline also induces vasoconstriction through a-adrenoceptor binding on the vascular wall [76],
which could contribute to limit inflammation. Cryotherapy might also downregulate the expression of proangiogenic factors such
as VEGF [36). (C) Cryotherapy might also downregulate important enzymatic pathways involved in joint inflammation and
destruction [39,59,77,78]. Citations refer to studies conducted in humans [23,35,39,41,69,71,73,76-79], human cell [41] or cell line [36]
cultures, rats [24,38,40,42,80], mice [23,32], dogs [76] and two review articles [74.75].

ICAM-1: Intercellular adhesion molecule-1; FNOS: Inducible NO-synthase; MMP: Metalloproteinase; PGE2: Prostaglandin E2;

WAS: Visual Analogic Scale; WBC: Whole-body cryotherapy.

Data taken from the articles cited below and in the figure.
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