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Effectiveness of neuromuscular electrical
stimulation and ibuprofen for pain caused by
necrosis of the femoral head
A retrospective study
Qing-Hui Ji, MMa, Xiao-Feng Qiao, MMa, Shou-Feng Wang, MMa, Peng Zhao, MMb, Shi-Chen Liu, MMa,
Yu Xue, MBc, Jian-Min Qiao, MBa, Yan-Bao Li, MMd,∗

Abstract
This retrospective study analyzed the effectiveness of neuromuscular electrical stimulation (NMES) for pain relief caused by necrosis
of femoral head (NFH).
Totally, 80 cases of patients with NFH were analyzed and then were assigned to a treatment group or a control group in this study.

Of these, 40 cases in the treatment group received ibuprofen and NMES therapy. The other 40 cases in the control group received
ibuprofen alone. Cases in both groups were treated for a total of 6 weeks. The primary outcome of pain intensity was measured by a
visual analog scale (VAS). The secondary outcomewas assessed byWestern Ontario andMcMaster Universities Osteoarthritis Index
(WOMAC). In addition, adverse events (AEs) were also recorded in each case. All outcomes were evaluated before and after the
treatment.
After treatment, patients in the treatment group showed more effectiveness in pain relief, as measured by VAS (P< .01) and

WOMAC sub-pain scale (P< .01), except stiffness, as evaluated by WOMAC sub-stiffness scale (P= .07), and function, as assessed
by WOMAC sub-function scale (P= .09), than patients in the control group. Additionally, no significant differences in AEs were
detected between 2 groups.
This study found that NMES may be helpful for pain relief in patients with NFH.

Abbreviations: AEs = adverse events; NFH = necrosis of the femoral head; NMES = neuromuscular electrical stimulation; VAS =
visual analog scale; WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index.
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1. Introduction

Necrosis of femoral head (NFH) is one of the most common
progressive orthopedic disorders.[1–4] It has been reported that
about 20,000people can affect this disorder every year inUSA.[5–7]

It occurs at any age, especially in patients of 30 to 50 years old.[8] It
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can cause subchondral collapse initially, and then secondary
osteoarthritis as the disease progresses.[9] This condition can result
in complete destruction of the hip if left untreated.[10]

A variety ofmanagement options are available for the treatment
of this condition.[11–18]Theseoptions includemedications, surgical
treatments, and other alternative interventions, such as Chinese
herbal medicine, acupuncture, rest, extracorporeal shock wave
therapy, and electrical stimulation.[11–18] However, these options
still suffer from limited efficacy, and evenvery server adverse events
(AEs) and complications. Thus, alternative candidates with few
AEs are urgently needed to treat this condition.
Neuromuscular electrical stimulation (NMES) is a very

powerful candidate for lots of pain conditions treatment, such
as patellofemoral pain syndrome, shoulder pain, neck pain,
endometriosis-associated pain, and neuropathic pain caused by
spinal cord injury.[19–24] All of these studies reported to achieve
promising outcome results. However, no study specifically
investigated the effectiveness of NMES for the treatment of pain
condition from NFH. Thus, in this retrospective study, we first
explored the potential effectiveness of NMES therapy for pain
relief in patients with NFH.
2. Methods and design

2.1. Ethical consideration

This study has been approved by the Ethical Committee of the
First Affiliated Hospital of Jiamusi University. The informed
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Table 2

Comparison of primary outcome between 2 groups.

VAS Treatment group Control group
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written consent was waived from this study because all the data
were selected from the completed medical records of
eligible cases.
(n=40) (n=40) P

Before treatment 6.5±1.5 6.8±1.8 .42
After treatment 2.6±1.3 3.8±1.6 <.01
Difference between
2 groups after treatment

�1.2 (�2.0,�0.3) <.01

Data are present as mean± standard deviation (range).
VAS= visual analog scale.
2.2. Design

The cases were collected fromMarch 2016 to January 2018 at the
First Affiliated Hospital of Jiamusi University. A total of 80
eligible cases with NFH were included in this study. Of them, 40
cases received ibuprofen plus NMES therapy and were assigned
to a treatment group, while the other 40 cases received ibuprofen
alone, and were assigned to a control group. The cases in both
groups were treated for a total of 6 weeks. All outcomes were
assessed before and after 6-week treatment in this study.
2.3. Cases selection

This study analyzed 80 eligible patient cases with NFH. All
included cases had confirmed the diagnosis of NFH by plain
radiography, computed tomography, or magnetic resonance
imaging, and other examinations. All cases were reported to have
disease duration of more than 2 years.
The cases were excluded if NFH caused by tuberculosis,

infection, or a tumor; or cases also had other comorbidities, such
as diabetes, hyperthyroidism, pregnancy, breastfeeding, severe
organs diseases, coagulation disorders, cardiac pacemakers, and
insufficient patient information; or received other therapies, such
as electroacupuncture during the treatment period.
2.4. Treatment

All cases in both groups received ibuprofen 400mg, every 6
hours, 4 times daily for a total of 6 weeks. In addition, subjects in
the treatment group also received NMES therapy. It was applied
by NMES stimulator (Globus ACTIVA 600 Pro, Globus, Italy).
The 2 electrode pads were placed around the worst pain point of
the femoral head for 30 minutes each session, with 50Hz
frequency, 250ms pulse duration, and 10seconds on and 30
seconds off. It was treated 3 times weekly for a total of 6 weeks.
Table 3
2.5. Outcome measurement

The primary outcome was pain intensity. It was assessed by a 10-
point visual analog scale (VAS).[25] The secondary outcome was
Table 1

Characteristics of included patient cases.

Characteristics
Treatment group

(n=40)
Control group

(n=40) P

Mean age, yr 42.3 (10.7) 39.7 (12.2) .31
Sex (%)
Male 25 (62.5) 21 (52.5) .37
Female 15 (37.5) 19 (47.5) .37

Location
Left side 23 (57.5) 26 (65.0) .49
Right side 17 (42.5) 14 (35.0) .49

Disease duration, yr 3.1 (1.4) 3.3 (1.6) .55
Causes
Alcohol 21 (52.5) 18 (45) .50
Hormone 6 (15.0) 9 (22.5) .39
Trauma 12 (30.0) 14 (35.0) .63
Others 5 (12.5) 3 (7.5) .46

Data are present as mean± standard deviation or number (%).
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measured by the Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC).[26] In addition, any AEs were
also documented. All outcomes were evaluated before and after
the treatment.
2.6. Statistical analysis

All outcome and characteristic data were analyzed by the SPSS
Statistics 17.0 (IBMCorp, Armonk, NY). All the continuous data
were analyzed by t test or Mann–Whitney U test. All the
categorical data were analyzed by Pearson chi-square or Fisher
exact test. The value of P< .05 was set as having statistical
significance.
3. Results

The characteristics of all included cases are summarized in
Table 1. There were no significant differences in all these
characteristics between 2 groups in this study (Table 1).
After treatment, patients who received ibuprofen and NMES

therapy showed more significant effectiveness in pain relief, as
measured by VAS (P< .01, Table 2), and WOMAC sub-pain
scale (P< .01, Table 3), than patients who received ibuprofen
alone. However, patients in the treatment group did not show
better outcome in stiffness, as evaluated by WOMAC sub-
stiffness scale (P= .07, Table 3), and function, as assessed by
WOMAC sub-function scale (P= .09, Table 3).
Comparison of secondary outcome between 2 groups.

WOMAC Treatment group (n=40) Control group (n=40) P

Before treatment
Total 36.7 (11.4) 37.9 (11.8) .64
Pain 6.6 (1.7) 6.9 (1.9) .46
Stiffness 2.3 (1.2) 2.4 (1.0) .69
Function 27.7 (8.1) 28.2 (8.5) .79

After treatment
Total 22.6 (12.7) 27.8 (12.3) .06
Pain 2.8 (1.5) 3.9 (1.8) <.01
Stiffness 1.5 (0.7) 2.0 (1.0) .10
Function 18.6 (9.2) 21.9 (8.8) .10

Difference between 2 groups after treatment
Total �5.1 (�7.6,�2.6) .07
Pain �1.2 (�1.9,�0.5) <.01
Stiffness �0.5 (�1.1,�0.2) .12
Function �3.2 (�4.4,�2.3) .09

Data are present as mean± standard deviation (range).
WOMAC=Western Ontario and McMaster Universities Osteoarthritis Index.



Table 4

Comparison of adverse events between 2 groups.

Adverse events
Treatment group

(n=40)
Control group

(n=40) P

Stomach pain 5 (12.5) 4 (10.0) .72
Constipation 3 (7.5) 3 (7.5) 1.00
Diarrhea 2 (5.0) 3 (7.5) .65
Nausea 1 (2.5) 3 (7.5) .33
Vomiting 1 (2.5) 2 (5.0) .56
Gas 1 (2.5) 4 (10.0) .20
Bloating 2 (5.0) 4 (10.0) .40
Dizziness 1 (2.5) 0 (0) .50
Headache 0 (0) 1 (2.5) .50

Data are present as number (%).
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After treatment, mild AEs were recorded in either group
(Table 4). No significant differences in all AEs were found
between 2 groups (Table 4). Although several AEs were
documented, all of them may result from ibuprofen, but not
from the NMES.
4. Discussion

Previous study has reported that electrical stimulation can be used
to treat a variety of pain conditions, especially for NMES.[18–24]

However, few studies focused on using electrical stimulation to
treat patients withNFH. As far aswe know, no study has explored
the effectiveness of NMES for the treatment of NFH.
The present study is the first study to investigate the effectiveness

ofNMES for the treatment of patients withNFH.Moreover, it has
achieved satisfied results. Although it first explored this issue, its
results may provide very helpful evidence for pain relief in patients
with NFH, as well as further studies.
The results of the present study exerted better outcome in pain

relief, as assessedbyboth theVAS scale, and theWOMACsub-pain
scale. However, no significant differences in stiffness, as measured
by WOMAC sub-stiffness scale, and function, as evaluated by
WOMAC sub-function scale differed between 2 groups. The
present results indicated that NMES may benefit for pain relief in
patients with NFH, but may not for the stiffness and function.
The present study has the following limitations:
(1)
 the treatment duration is quite short with only 6weeks, which
may affect effectiveness of NMES for patients with NFH;
the outcomes were not comprehensive, because it only
(2)

assessed pain condition, as well as function and stiffness of
the attacked joints. More outcomes were short of this study,
such as quality of life assessment, because all data collected
from completed medical cases in this retrospective study;
no randomization procedure was applied in this study, which
(3)

may result in high risk of case selection in the present study.

5. Conclusion

The findings of this study showed that NMES may benefit for
pain relief in patients with NFH after 6 weeks treatment.
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