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Abstract
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Introduction
Postoperative pain management is critical for the optimal care of orthopaedic surgery
patients, especially following operations that cause considerable pain, such as total knee
arthroplasty (TKA). Opioids, administered intramuscularly (i.m.), as epidurals or
intravenously (i.v.) as patient-controlled analgesia, are effective for the relief of severe pain
[10].
Adjunctive therapy and pre-emptive analgesia such as nerve blocks and methods of delivery
such as infusion pumps are recognised but are not used as standard practice. Oral opioids are
effective for relieving moderate to severe pain, and tramadol hydrochloride (tramadol), which
has an efficacy comparable to that of morphine but with fewer severe side effects, is often
selected for the relief of moderate to moderately severe pain [1]. Opioid-sparing NSAIDs,
such as ketorolac, and COX-2-specific NSAIDS are also widely used. However, these current
pain management techniques often result in under-medication and/or complications [4, 9].
Non-pharmacologic treatments and alternative approaches are less widely applied. Such
approaches are generally more individually oriented, often involving one or a combination of
such therapies as physical therapy, cryotherapy, continuous passive motion (CPM),
transcutaneous electrical nerve stimulation (TENS) and patient education [1,8].
Reports on the effectiveness of microcurrent therapy (MCT) in the management of pain are
promising and, as such, MCT may offer a new non-pharmacologic approach which, to our
knowledge, has not been applied to postoperative pain for TKA.
The main objective of this study was an assessment of postoperative pain following TKA,
with and without the application of an MCT patch. Our secondary objectives included an
assessment of the tramadol dose needed for pain relief and the effect of tramadol on the
degree of wound healing and total drain fluid volume.
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Patients and method
This pilot case-control study included 24 patients who underwent TKA. Patients were
randomly allocated into two groups of 12 patients each. Group 1 patients were administered

MCT applied by means of Painmaster electrodes (Painmaster MCT Patch, Newmark, Conn.)
which did not interfere with the wound or its dressing (Fig. 1), with tramadol for pain relief
(MCT Group). Group 2 patients received only tramadol for pain relief, without the
application of MCT and served as a control group. Tramadol was given i.m. in increment
doses of 100 mg to a maximum of 400 mg/day, and both groups were observed for 10 days
postoperatively.

Fig. 1
Microcurrent adhesive skin patch in situ (arrows) during postoperative dressing; the second
patch is positioned on the opposite side of the knee at the level of the patella
The board of the Orthopaedic Department at Ain Shams University approved this study from
the scientific and ethical point of view. This study meets the ethical standards and comply
with the national as well as the local standards set within the department. All patients signed
an informed consent form before being included in the study.
The primary endpoint was pain assessment, which was measured daily using a visual
analogue score (VAS). Other endpoints included dose of tramadol needed for pain relief,
degree of wound healing measured at the end of the follow-up period, a categorisation of the
wound into grade 1, 2 and 3, respectively (grade 1: dry suture line, no redness around suture
line, normal skin texture around suture line’; grade 2: wet suture line, no or minimal redness,
normal skin; grade 3: wet or draining suture line, redness and surrounding skin changes of
oedema or bullae) and total drain fluid volume (in millilitres).
Data are summarised using means ± standard deviations for quantitative variables and
percentages for categorical variables. Nonparametric tests were used for analysis due to the
limited number of patients in this pilot study. The threshold of significance was fixed at the
5% level.
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Results
Effect of MCT on pain control

The VAS was lower in patients administered MCT from day 1 postoperatively onwards for
all 10 days of the study (Table 1, Fig. 2).

Table 1
Pain visual analogue score (mean ± standard deviation) during the 10-day observation period
in the two groups

Fig. 2
Change in visual analogue score in the two groups during the 10-day observation period
Effect of MCT on dose of tramadol

The lower VAS for pain in the MCT group was achieved using a significantly (p<0.001)
lower dose of tramadol than in the controls. The average daily dose in the control group was
200.0±7.0 mg and in the MCT group, 63.3±15.8 mg. Throughout the entire postoperative
observation period, patients of the MCT group needed lower doses of tramadol for pain relief
(Table 2, Fig. 3).

Table 2
Daily dose (mg) of tramadol (mean ± standard deviation) in the two groups during the 10-day
postoperative observation period

Fig. 3
Average daily dose (mg) of tramadol needed by patients in the two groups during the 10-day
postoperative observation period
These figures clearly illustrate that lower doses of tramadol for pain relief were needed by
patients of the MCT group in comparison to those of the control group. On day 1
postoperatively almost 60% of the patients in the MCT group did not require tramadol. In
contrast, 80% of the patients in the control group required more than 300 mg of tramadol. On

the tenth day postoperatively, more than 90% of the patients in the MCT group no longer
required the drug in comparison to 40% in the control group (Table 3).

Table 3
Distribution of dose of tramadol in the two groups during the 10-day postoperative
observation period
Effect of MCT on wound healing

As shown in Table 4, wound healing was better in the MCT group. The patients of this group
had a higher frequency of grade 1 wounds [50.0 vs. 8.3% (control)], while the patients of the
control group had a higher frequencey of grade 2 and 3 wounds. Ridit analysis revealed that
the higher frequency of lower grade wounds in the MCT group was significant (p<0.001).
This was accompanied by a lower drain volume in the MCT group.

Table 4
Grade of wound healing
Effect of MCT on drain volume

The lower pain VAS and better wound healing in patients of the MCT group were
accompanied by a lower drain volume compared to the control patients. The mean drain
volume was 1020.8+211.6 ml in the MCT group and 1170.8±243.5 ml in control group. The
difference was proved to be statistically significant (p<0.05).
Side effects and discontinuation of treatment

During the entire observation period, none of the patients had any side effects from the patch
application, and none requested discontinuation of MCT treatment.
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Discussion
Pain control following painful orthopaedic procedures such as TKA is an ongoing challenge,
as current pain management techniques often result in under-medication and/or complications
[1, 10]. The standard approach depends on systemic opioids given in bolus i.v. or i.m., or by
patient-controlled analgesia (PCA) self-administration pumps. Pre-emptive analgesia in the
form of epidural pumps and several techniques of regional nerve blocks also depend on
opioids and local anaesthetic agents. Oral pharmacological postoperative pain therapy
similarly depends on opioids, however non-opioid agents such as tramadol hydrochloride are
widely used due to their relative safety and known potency. NSAIDs and the new COX-2specific NSAIDs are widely administered despite the range of side effects associated with
their administration in the relatively higher doses required in such operations as TKA
[1, 4, 10].
Non-pharmacological methods for pain relief, such as physical therapy, cryotherapy, CPM,
TENS and patient education [4], are less widely accepted. Reports on the efficacy of
cryotherapy [5, 6, 8] and TENS [2] are generally disappointing, while the use of CPM to
control pain is controversial [11]. While several investigators have reported a favourable
effect of MCT on pain control and tissue healing through the modification and recruitment of
cell membrane ATP (adenosine triphosphate), this occurred mostly under conditions of
chronic pain [3, 7]. If MCT proves to be a reliable and effective method to control pain
postoperatively while avoiding the side effects associated with pharmacologically based
methods, a new approach for postoperative pain management would be available to the
orthopaedic surgeon.
This pilot study was designed to investigate such an approach. Based on our results on this
small number of patients, it is evident that those patients using the MCT had a lower
requirement for tramadol to control the pain, indicating better pain control. We also provide
evidence that the use of MCT may improve localised healing of the wound, which may be of
major importance in TKA and other operations with major surgical approaches.
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Conclusion
1. This pilot study showed that MCT led to better pain control, with a markedly lower
requirement for tramadol as compared to the control group.
2. This improved pain control was accompanied by a better healing of the wound and a
lower drain volume.
3. There were neither adverse effects nor a need to discontinue MCT therapy.
Further formal clinical trials with larger numbers are required to establish the validity
of this pilot study.
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