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Abstract

Acupuncture has been widely used for many centuries in Asia but also, over the last decades, in Western countries, as a treatment modality for various diseases and
disorders. Recent advances have shed light on the mechanisms of action of acupuncture treatment and have greatly expanded its potential indications. We present a
mini-review of available experimental and clinical data, to date, regarding acupuncture’s protective effects after skin graft/flap reconstructive surgery.

Introduction

Acupuncture is a treatment modality with a history of many
centuries that originates from China. Over the last decades
acupuncture has been incorporated into western medical practice and
is thus, referred to as medical acupuncture. Medical acupuncture is
under extensive investigation regarding its potential indications and
underlying mechanisms of action. We present here current evidence,
to date, regarding acupuncture’s potential beneficial effects on skin
graft/flap survival.

Materials and methods

We reviewed all available publications on medical database
PubMed, regarding acupuncture and its effects on skin graft survival.
Search terms were “acupuncture”, “skin graft/flap” and “skin/cutaneous
blood flow”. In total, twelve studies were included [both clinical and

experimental].
Results
Experimental data

Experimental animal studies have shown that acupuncture and
its most potent form, electroacupuncture, can significantly increase
survival of skin flaps/grafts compared to untreated controls [1].
Specifically, electroacupuncture treatment has been associated with
more than 90% skin graft survival rates [1].

In an experimental animal [rat] study, McFarlane skin flaps were
established, and subjects received electroacupuncture stimulation [2].
Thisled toasignificantlylarger meansurvivalareaofskin flaps,compared
to the control group [2]. Furthermore, immunohistochemical analysis
showed that vascular endothelial growth factor (VEGF) expression level
and superoxide dismutase activity was also significantly higher in the
electroacupuncture group than in the control group [2]. Finally, skin
flap tissues examined in hematoxylin and eosin-stained slices exhibited
significantly less signs of inflammation compared to controls [2].

Blood reflow and reoxygenation of ischemic skin flaps may lead
to tissue damage through free radical’s production [3]. Acupuncture
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and electroacupuncture treatment led to a significant decrease of skin
myeloperoxidase activity in skin grafts, as well as a decrease of plasma
and skin glutathione levels in another experimental rat model [3].
This explains the reduced inflammation and oxidative stress observed
in these specimens, compared to control group and these findings
are consistent with acupuncture’s well-established anti-oxidative
properties in various organs and tissues [3].

Electroacupuncture treatment in an experimental rat model of
skin grafts has been associated with a significantly higher skin flap
survival index and lower rate of necrosis, compared to control group
and suggested that electroacupuncture may be an efficient treatment
modality to preserve skin graft vitality [4]. In another experimental rat
model electroacupuncture led to increased blood flow at the periphery
of musculocutaneous grafts, compared to controls [5]. Doppler
flowmetry studies have found that electroacupuncture treatment
increases cutaneous blood flow and consequently contributes to
skin graft survival [6]. This beneficial effect on cutaneous blood flow
was equivalent to injection of substance P or calcitonin gene-related
peptide (CGRP) [6].

Clinical data

Clinical studies on healthy volunteers have revealed that
acupuncture treatment can induce various physiological changes
[7]. In particular, a significant increase in local skin temperature
has been observed [7]. Acupuncture treatment has been found to
induce a transient, early increase in skin sympathetic nerve activity,
accompanied by an initial reduction and, thereafter, increase of skin
blood flow [8]. These changes were induced by a segmental effect of
spinal nerves on local cutaneous microcirculation [8-9]. Calcitonin-
gene related peptide (CGRP), a potent endogenous vasodilator, seems
to be playing a major role in this spinal nerve-induced skin blood flow
alteration [9].
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A clinical study on healthy volunteers showed that, even 5 minutes
of low frequency (1Hz) electroacupuncture stimulation could increase
both skin blood flow and muscle blood volume and this increase was
statistically significant compared to the control group [10]. Laser
Doppler perfusion imaging studies have shown that acupuncture-
induced cutaneous vasodilation is mediated, at least in part, through
upregulation of nitric oxide (NO), in addition to a possible axon reflex
mechanism, since NO synthase inhibitor administration reversed the
vasodilatory effects of acupuncture [11].

Another clinical study investigated the effects of acupuncture on
skin and muscle blood flow, utilizing photoplethysmography [12].
Compared to control group, acupuncture arm exhibited pronounced
increase of skin and muscle blood flow, but only after acupuncture
with needle manipulation technique (the so-called DeQi stimulation)
[12]. These results suggested that the effects of acupuncture on skin and
muscle blood flow were largely dependent on the intensity of needling
stimulation [12].

Discussion

Random skin grafts/flaps are commonly used for wound repair
and reconstruction in plastic surgery. Tissue ischemia is, probably, the
worst complication in skin graft/flap surgery and, when it occurs, can
lead to widespread necrosis and skin graft rejection. Various factors
are important in maintaining skin graft blood flow and, thus, survival
including skin graft size, shape and thickness, local vasculature and
surgical technique (e.g. suturing avoiding tension).

Skin blood flow has been found to be influenced by two specific
mechanisms: a segmental nerve axon reflex and endothelial release
of nitrix oxide (NO), which is a potent vasodilator [13]. The initially
occuring axon reflex is believed to be mediated by the release of the
neuropeptides substance P and calcitonin gene-related peptide (CGRP)
[14-15]. Nitric oxide is known to play a role in the release of CGRP
in the skin and also contributes to substance P-mediated dilatation
[14-15]. Since acupuncture has been found to upregulate NO in local
circulation, its effect in the cascade that finally causes vasodilation and
skin blood flow increase may be rather important [11].

Conclusion

Acupuncture treatment and its most potent form,
electroacupuncture, can enhance local microcirculation and blood
perfusion and thus, significantly increase skin graft/flap survival.

Furthermore, it can also be used as an effective treatment of local
ischemia, would it occur after skin graft reconstructive surgery.
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