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Hydrotherapy
Whirlpool therapy, one of the 
oldest forms of hydrotherapy, 
was at one time a common 
form of wound treatment, 
delivered through submersion 
of the wound for 10 to 20 min-
utes at temperatures between 
33.3°C and 35.6°C.2 Whirlpool 
therapy has been used to 
remove necrotic tissue and 
wound debris, increase circula-
tion at the wound site, reduce 
pain and accelerate healing.2 
Mounting evidence, however, 
has described risk of wound 
maceration, tissue damage due 

to water pressure and increased 
risk of Pseudomonas aeruginosa 
development. In addition, a lack 
of high-quality evidence has 
moved whirlpool therapy from 
a common treatment to an out-
dated practice.2 Tao, Butler and 
Luttrell,2 and Sussman1 note 
there is a shortage of random-
ized controlled trials on whirl-
pool treatments for wound heal-
ing. To date, there have been 
two randomized controlled trials 
conducted that have shown a 
positive correlation between 
whirlpool therapy and increased 
wound healing.1 

New Technology
More recently, there has 
been an introduction of new 
hydrotherapy-based wound 
treatments such as the com-
bination of negative pressure 
and fluid instillation therapy. 
This technology allows for a 
cycle of fluid instillation that 
dwells at the wound site for a 
set period, followed by nega-
tive pressure wound therapy.3 
Initial case series research has 
shown favorable results in 98% 
of cases where normal saline 
was instilled for a dwell time 
of 10 minutes.4 In these instan-
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ces, new granulation tissue was 
described as beefy red and 
moist, and allowed for effective 
surgical closure through skin 
grafting, primary suturing or a 
surgical flap.4 

Wounds in which healing 
was previously stalled, some of 
which had been using traditional 
negative pressure therapy, were 
found to develop granulation 
tissue with this new technology.4 
Lessing, James and Ingram5 found 
that including a five-minute 
saline dwell time between 2.5-
hour episodes of negative pres-
sure wound therapy increased 
tissue granulation by 40%, 44% 
and 57% respectively as com-
pared to dynamic, continuous 
and intermittent negative pres-
sure therapy. Although these 
findings consider the combina-
tion of a saline dwell and nega-

tive pressure wound therapy, the 
question is how great an impact 
would the saline alone have had 
with a greater dwell time and 
without the aspect of negative 
pressure? As Gupta, et al.3 have 
noted, at this time there is no 
consistent or widely accepted 
practice regarding dwell time 
for the instillation of fluids into a 
wound. 

Instillation therapy allows 
many of the benefits of whirl-
pool therapy, such as softening 
of tissue and loosening of deb-
ris. It can accomplish this with-
out the risks of high levels of 
pressure, and without a basin of 
fluid, which is associated with a 
higher risk of infection. As the 
instilled fluid dwells only on the 
wound bed, the periwound area 
is protected, decreasing the risk 
of maceration. 

Interestingly, however, almost 
a decade ago, Sussman noted 
that future research should 
focus on determining the opti-
mum fluid temperature to best 
promote wound healing.6 Yet, 
even with the advancements in 
not only hydrotherapy but all 
wound care treatments, there 
is a scarcity of literature that 
addresses the issue of warmth 
and wound healing. 

Heat
Heat is lost nearly three times 
faster at the area of moist skin, 
such as a wound, compared to 
intact skin.7 A wound device has 
been developed that provides 
non-contact heat to the wound 
site at 38°C.8 Three randomized 
controlled trials have evaluated 
the normothermic wound ther-
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apy dressing and found wounds 
healed significantly faster with 
heat than with standard moist 
wound healing.8–10 Santili, 
Valusek and Robinson11 made a 
connection between this heat-
based wound dressing and a 
significant decrease in pain on 
venous leg ulcers. However, it 
was noted that the underlying 
mechanism for this decrease in 
pain was not clear.11 

The body has a sophisticated 
system for thermal regulation. 
Core body temperature for 
humans ranges between 36°C 
and 38°C.12 In contrast, the skin 
can vary significantly in temper-
ature, averaging between 28°C 
and 34°C depending on the 
time of day and exposure.12 To 
determine the mean body tem-
perature, or the mass weighted 
temperature of body tissues, 
Lenhardt and Sessler13 discuss 
what they have determined 
to be an accurate and precise 
calculation first proposed by 
Burton in 1935. The mean body 
temperature can be calculat-
ed using the equation MBT = 
0.64. TCore + 0.36. TSkin.13 If 
this calculation was used with 
the lowest core temperature of 

36°C and nude skin temperature 
of 28°C, this would provide an 
estimated mean body temper-
ature of 33.12°C. McGuiness, 
Vella and Harrison14 found that 
average wound beds, when cov-
ered with a variety of dressings, 
were slightly lower than 33°C. 
This leads one to question if our 
current advanced dressings are 
maintaining enough heat at the 

ature may also allow for regu-
lation of vasodilation and the 
inflammatory response. Gibson, 
Cullen, Legerstee, Harding and 
Shultz15 discuss that, in order 
to correct delayed wound heal-
ing caused by an imbalance of 
inflammatory-based cytokines 
and free radicals, a reduction 
in inflammation and protease 
activity while promoting a moist 
wound environment is required.

MacFie, Melling and Leaper,16 
in a review of wound-warming 
therapies, concluded that there 
is a real possibility such tech-
nologies can lead to improved 
patient outcomes, shorter hos-
pital stays and decreased costs. 
Localized wound warming was 
found to increase tissue per-
fusion and oxygenation while 
also decreasing infection rates.16 

. . . there is a need to explore the 

potential benefits to wound healing 

of the combination of hydrotherapy 

and heat, referred to here as advanced 

hydrothermic wound therapy

site of the wound for optimal 
healing to occur. 

Note that vasodilation occurs 
at two-tenths of a degree higher 
than 37°C of core body temper-
ature.12 Skin temperature reacts 
in much the same way. With a 
skin temperature higher than 
the core body temperature, local 
heating activates an increase in 
local sweating or vasodilation.12 
Regulating the wound temper-

Wound-warming therapies were 
also noted to improve colla-
gen synthesis; however, further 
research is necessary to confirm 
these findings.16

The Role of Dressings
Lionelli and Lawrence17 have 
provided criteria for what makes 
a wound dressing desirable, 
including the following: pro-
tecting the wound, absorbing 
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exudate, preventing heat and 
fluid loss, removing dead space, 
limiting trauma on removal, 
being attractive visually, as 
well as creating a warm, moist, 
occluded environment, and 
minimizing pain. Given these cri-
teria, there is a need to explore 
the potential benefits to wound 
healing of the combination of 
hydrotherapy and heat, referred 
to here as advanced hydrother-
mic wound therapy. 

Advanced hydrothermic 
wound therapy would act in a 
similar fashion to a blister, the 
cover dressing acting as the 
body’s skin to maintain instilled 
fluid at normothermic tem-
peratures while providing an 
enclosed moist region at the 
area of damaged tissue.

Vasodilation and vasocon-
striction play an important role 
in the inflammatory process. 
For example, vasodilation leads 
to increased capillary pres-
sure, allowing plasma protein 
molecules to pass into the 
wound tissues as well as assist 
in bringing inflammatory cells 
from the circulatory system into 
the wound bed.18 The ability 
to regulate this aspect of the 
inflammatory process using 
temperature regulation direct-
ly at the wound site through 
a hydrotherapy medium may 
bring a completely new tool-
set to wound care clinicians. 
Temperature regulation may 
also allow for a true normother-
mic wound-healing environ-
ment to be calculated using the 
mean body temperature equa-
tion discussed previously. 

Given the vast number of 

wound-cover dressings on 
the market, there is a need for 
future research to focus on 
which materials are best able to 
regulate wound temperature. 
Future studies should assess the 
impact of a true normothermic 
wound environment based on 
mean body temperature, as well 
as the potential clinical bene-
fits of advanced hydrothermic 
wound therapy.

Conclusion
Research regarding hydrother-
apy and heat in wound heal-
ing remains scarce, yet there 
remains great potential in com-
bining these two wound-heal-
ing mediums. As wound heal-
ing becomes more advanced 
and technology develops, it 
is important not to lose sight 
of the significant number of 
factors that affect wound heal-
ing. This review brings to light 
the potential impact that an 
advancement such as advanced 
hydrothermic wound therapy, 
or the combination of hydro-
therapy and heat may have on 
wound healing. The potential for 
this scarcely explored aspect of 
wound healing—to provide a 
moist wound-healing environ-
ment while also regulating tem-
perature—may have significant 
practice implications.  

Corey Heerschap is a wound/
ostomy clinical nurse specialist 
in the Interprofessional Practice 
Department at the Royal Victoria 
Regional Health Centre in Barrie, 
Ontario.
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