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�The wound itself, along with lymphatic oedema, nausea and vomiting, fatigue and psychological stress, is listed as one of 
the five factors most negatively influencing cancer patients. Current oncologic treatment strategies are based on multimo-
dal protocols including surgery, radiation and chemotherapeutic regimens. Thus, in oncology we can have a patient with 
a surgical  wound, a wound that is a complication from radio- or chemotherapy, or a wound due to cancer progression. 
With increasing age, skin functions deteriorate due to the quantitative and qualitative changes of skin cells. Despite this, 
it seems that wound healing in healthy older patients is only delayed, but not completely defective. This effect is clinically 
apparent by the age of 60 and becomes significant at the age of 70. In turn, scar maturation improves in comparison with 
young individuals. However, the skin alone is more susceptible to injury in older patients. As older patients are qualified 
for complex oncologic treatment more and more often, wound healing in older cancer patients has become a matter of 
critical importance.
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About one-half of cancer cases and two-thirds of cancer deaths 
occur in patients aged 65 years or older [1]. As was mentioned 
in the previous papers, the incidence of cancer increases with 
age, so the number of older patients with cancer is expected 
to rise further in the coming years. The fastest growing seg-
ment of this population, those over 85 years of age, is also 
the cohort with the highest incidence of chronic wounds. As 
they are undergoing complex oncologic treatment more and 
more often, there is also a significant increased risk of impaired 
wound healing among this population [2, 3].

Annually it is estimated that worldwide prevalence of sur-
gical wounds is 114,271 thousand (with average healing time 
app. 10–14 days and annual growth 3.6%), of chronic wounds 
40,400 thousand (with indefinite healing time and annual 
growth 7.6%) and of complicated skin cancer 103 thousand 
(with average healing time 28 days and annual growth 3.1%) 
[4]. In this context, wound healing in older cancer patients 
becomes a matter of critical importance. Moreover, the wound, 

along with lymphatic oedema, nausea and vomiting, fatigue 
and psychological stress, is listed as one of the five factors most 
negatively influencing cancer patients. The pain, smell, infec-
tion, exudate, bleeding, cosmetic appearance with the wound 
have a direct effect on feelings of fear, shame, uncertainty, 
inconvenience, isolation, loss of function and low self-esteem 
in cancer patients [5].

Current oncologic treatment strategies are based on 
multimodal protocols including surgery, radiation and che-
motherapeutic regimens. Thus, in oncology we can have 
the patient with a surgically created wound, a wound that is 
a complication of radio- or chemotherapy, or a wound due to 
cancer progression. The last type, a malignant wound, affects 
app. 5% of oncologic patients and app. 10% of patients with 
metastasis [6]. 

Normal wound healing is an innate immune response to 
injury with the aim of restoring anatomic and functional tissue 
integrity. It is a tightly regulated series of processes involving 
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numerous cell types, mediators and proteolytic enzymes. The 
first phase – haemostasis – starts immediately after injury, 
followed by distinct, but overlapping, phases of inflamma-
tion (usually lasting for 2–4 days), proliferation (begins within 
72  hours of injury and lasts for about 14 days) and tissue 
remodelling (starting at around day 8, which can persist for 
1 year or longer). During haemostasis, injured micro-vessels 
constrict, a coagulation cascade becomes activated, platelets 
aggregate, and a fibrin clot serving as a provisional matrix, is 
formed [7]. The inflammatory phase is characterised by the 
sequential infiltration of neutrophils, monocytes and lym-
phocytes. Within 24–48 hours, monocytes migrate into the 
wound and differentiate into mature macrophages – the key 
regulator of this phase. Next is the proliferative phase, which 
is characterised by the replacement of the provisional fibrin 
matrix with granulation tissue, angiogenesis and transforma-
tion of fibroblasts into myofibroblasts; this, in turn, will cause 
contraction of the wound and matrix remodeling [8].

With increasing age, skin functions deteriorate due to 
quantitative and qualitative changes in the skin cells. The most 
important changes are as follows: 
•	 decreased proliferation of keratinocytes, 
•	 increased keratinocyte migration time, 
•	 decrease in the number of macrophages and in fibroblasts, 
•	 atrophy of the epidermis, 
•	 flattening of the dermal-epidermal junction, 
•	 reduced, disorganised microcirculation, 
•	 reduced vascular response, 
•	 decrease in Langerhans cells and melanocytes. 

Despite this, it seems that wound healing in healthy 
older patients is only delayed, but not defective. This effect is 
clinically apparent by the age of 60 and becomes significant 
at the age of 70. In turn, scar maturation improves in com-
parison with young individuals [9]. The lack of consensus on 
this matter is mainly due to the fact that most of the studies 
use the chronological age and not the biological. As was 
discussed in the previous papers, the older population is 
a very heterogenic cohort and its heterogeneity increases 
with age. However, the skin alone is more susceptible to 
injury in older patients. An ex-vivo model demonstrated that 
the application of a compressive load to aged skin resulted 
in sub-epidermal separation and altered orientation of the 
collagen fibres, similar to that seen in patients with pressure 
ulcers [10].

Multiple general processes have been associated with age 
that influence wound healing. Among others, malnutrition, 
decline of sex and steroid hormones, immobilisation, medica-
tion, obesity and comorbidities such as diabetes, renal failure, 
peripheral arterial disease and chronic venous insufficiency 
are the most often studied factors [11–15]. Between the ages 
of 68 and 78, a healthy person loses approximately 1% of 
fat-free mass per year. A reduced perception of hunger, early 
satiety and changes in the hormonal mediators associated with 

energy balance may additionally influence the process. This 
loss translates to a 3-fold loss of strength. The combination of 
sarcopenia, functional decline, malnutrition and the inability 
of aged skin to distribute a pressure load substantially incre-
ases the risk of impaired wound healing, formation of chronic 
wound and pressure ulcers [16]. 

The timing of surgical intervention in relation to radio- or 
chemotherapy is fundamentally important as regards surgical 
wound healing. Radiotherapy has a significant role in the local 
control of cancer; however, because it non-specifically dama-
ges adjacent tissue, it can further complicate wound healing. 
This depends mainly on the total amount of radiation exposure 
as well as the timing and overall duration of treatment. In ca-
ses of doses larger than 50 Gy, or treatments given less than 
3 weeks before surgery, a significant increase in wound com-
plications may be observed. In turn, chemotherapeutic agents 
interfere with many pathways that are essential to wound 
healing: they can delay cell migration, impair cell proliferation 
and reduce angiogenesis and matrix formation. Furthermore, 
they weaken the immune system and thereby increase the risk 
of infection [17]. As far as medication is concerned, we cannot 
forget systemic glucocorticoids, which may inhibit wound 
repair by anti-inflammatory effects suppression of fibroblast 
proliferation and collagen synthesis [18]. 

The research interest in wound healing in cancer patients 
will continue to grow; not only in the context of an ageing 
population but also because tumours appear to behave si-
milar to wounds that fail to heal. Many cellular and molecular 
similarities have been studied in recent years that indicate 
multiple shared mechanisms between wounds and tumours; 
they differ only in that one is well regulated during wound 
healing and the other dysregulated during cancer growth/
metastasis. Normal wound repair has a resolution phase, in 
turn, cancer cells behave more similar to a chronic wound, 
which has no such phase [19]. 
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