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Case report: Electroacupuncture
for acute pain flare-up of knee
osteoarthritis
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Acute pain flare-up of knee osteoarthritis (KOA) is a common disease in
orthopedics and is mainly treated with analgesic drugs. Patients usually refuse
to take western medicines orally owing to gastrointestinal side effects or
unsatisfactory treatment results. We report the case of a 69-year-old woman
who had an acute pain flare-up of right KOA induced by long-distance
walking. As the patient refused medication, we used electroacupuncture (EA)
to relieve her symptoms. EA with a 2-Hz frequency and a 1-2-mA intensity
had an analgesic effect on the acute pain flare-up of KOA. After 12 weeks
of EA intervention, the bone marrow edema-like lesions (BMLs) improved
significantly, as depicted on magnetic resonance imaging of the knee joint.
However, more powerful evidence is needed to understand the mechanism of
the EA technique that alleviates BMLs of KOA.

KEYWORDS

electroacupuncture, acute pain flare-up, knee, osteoarthritis, case report

Introduction

With the aging global population, the prevalence of knee osteoarthritis (KOA) is
increasing (1). The primary complaints of patients with KOA are pain and poor joint
mobility, which seriously affect their daily life and are the most common reasons for
doctor visits. Pathological changes in patients with KOA mainly include cartilage damage
and hyperosteogeny around the joints, which then irritates the surrounding soft tissues,
resulting in soft tissue hypertrophy, inflammatory edema, and blood stasis.

An X-ray image of the knee joint is the most commonly used and popular method
to diagnose KOA at a clinic. This facilitates the grading of KOA using the Kellgren-
Lawrence (K-L) grading scale, which was made possible by improvements in X-ray
imaging. Previous magnetic resonance imaging (MRI)-based studies have shown that
the pain is related to many factors, including joint effusion, bone marrow edema, and
osteoarthritis (2-4). Bone marrow lesions of knee joints in patients with osteoarthritis
(OA-BML) are important clinical entities, which can explain progressive pain (5),
decreased quality of life, and impaired function. MRIs of bone marrow edema-like
lesions (BMLs) showed subchondral bone areas with hyperintense marrow signals on T2-
weighted imaging and are closely related to the pain, subchondral bone cyst formation,
and the progression of KOA (6, 7).
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Multiple activity-related, psychosocial, and environmental
factors easily trigger acute KOA flare-ups (8). Acupuncture is
an effective non-drug strategy for treating acute and chronic
pain (9, 10). Pain, stiffness, or swelling are common symptoms
of acute flare-ups in patients with KOA (11). Bartholdy et al.
(12) showed that a predefined and standardized “rescue”
exercise may be beneficial in patients with exacerbated KOA
symptoms. However, few clinical guidelines cover evidence-
based management strategies of non-drug therapy for reducing
the impact of KOA flare-ups. Acupuncture has been widely
used as a non-drug therapy for neurological pain and
arthropathy (13). Here, we report the case of a patient with
an acute KOA flare-up, which was treated successfully using
electroacupuncture (EA).

Case description

A 69-year-old woman presented at the acupuncture clinic
on 30 June 2018. The patient was pushed in a wheelchair. Her
primary complaints were knee pain and inability to walk. Just
1 month previously, the patient had completed a long-distance
walk of approximately 445 km. This had induced an acute flare-
up of knee pain. For almost 1 month, she anticipated that she
could recover unaided and, hence, did not seek treatment, or
self-administer Chinese or western medication; however, she
was still experiencing pain.

The patient laid flat on the treatment bed and the
doctor observed redness and swelling, without obvious
deformation of the right knee joint during the examination;
however, joint tenderness and a pronounced medial side
were apparent. The range of motion of her knee joint was
40°, and her Western Ontario and McMaster Universities
Index (WOMAC)
including 25, 11, and 56 points for pain, joint stiffness,

Osteoarthritis score was 92 points,
and physical function, respectively. Her Lequesne index and
visual analogue scale (VAS) scores were 11 and 9 points,
respectively. Immediately prior to treatment, X-ray (Figure 1)
and MRI examination (Figure2) of the right knee joint
were performed.

According to the symptoms, physical examination, and
radiograph, we diagnosed the patient with KOA (14), with
an acute pain flare-up in the right knee joint. However, X-
ray showed that KOA was more serious in the left knee. As
she continued to refuse medication, we used EA to relieve
her symptoms.

According to the principles of nearby acupoint selection and
the synergistic effect of yin and yang relative acupoints of the
knee joint, we selected Liangqiu (ST34), Xuehai (SP10), Neidubi
(Ex-LE4), Dubi (ST35), Yanglingquan (GB34), Yinlingquan
(SP9), and Zusanli (ST36) (Figure 3).

The operating procedure was as follows: The patient laid
flat on the treatment bed, and the acupuncturist stood on
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the right side of the patient to locate the acupoints. After
skin disinfection, the acupuncturist inserted the acupuncture
needle (0.30 * 40mm, Suzhou Medical Appliance Factory,
Suzhou, China) to a 30-mm depth under the skin. After
the patient experienced a sense of degi, the acupuncturist
connected two pairs of EA connectors to the needle handles
of ST34-ST36 and SP10-SP9. The waveform of the electrical
stimulation (SDZ-V electroacupuncture apparatus, Suzhou
Medical Appliance Factory) was set to continuous wave,
with a 2-Hz frequency, 1-2-mA intensity, and 30-min
duration. Treatment was repeated three times per week for
12 weeks (36 treatments in total). EA was performed by
the same experienced acupuncturist who was registered in
China. During the treatment, no medications were used,
and no abnormal acupuncture conditions (such as pain,
subcutaneous hemorrhage, needle bending, broken needle, or
needle stagnation) were observed.

As shown in Table 1 and Figure 4, at 30 min after treatment,
the pain in the right knee joint of the patient was relieved,
and the VAS score was 5. Subsequently, the VAS score was 2
after 1 and 4 weeks of treatment and further decreased to 0
after 8 and 12 weeks of treatment. The patient was followed
up at the clinic after treatment, and her VAS score was 1. Her
total WOMAC score decreased as treatment progressed, and
the pain score remained low after the treatment was completed.
The Lequesne index indicates the severity and activity index
of KOA, and the score gradually decreased as the acupuncture
treatment progressed. The joint range of joint motion increased
as the pain was relieved. After 12 weeks of EA treatment,
MRI showed that the area of bone marrow edema-like lesions
had decreased.

There was no obvious pain in the knee joint at follow-
up, and its range of motion had reached 100-110°. Over the
following 2 years, the knee pain score was maintained at 1-2
points, with no negative influence on daily life, as determined
by telephonic follow-up.

Discussion

This case greatly impressed the authors. The patient
was unable to walk at the first visit and was pushed in
She was able to walk with crutches after
the second treatment and walked unaided after the third.

a wheelchair.

Compared with other treatments (such as drug therapy,
weight loss, and joint function exercises) (15), EA has fewer
side effects and higher safety and is readily accepted by
patients in China. After three treatments, the patient, who
had not previously undergone acupuncture, was satisfied
with the therapeutic effect and referred to it as “the gift
of acupuncture.”

Long-term use of non-steroidal anti-inflammatory drugs has
adverse effects on renal function and may cause gastrointestinal
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FIGURE 1

Kellgren-Lawrence

X-ray before and after treatment. X-rays of the knee before treatment were suggestive of knee osteoarthritis (Grade Il on the K-L grading). K-L,

bleeding (16). Many recent studies havesuggested the use of
non-drug therapy, and traditional Chinese medicine may be a
viable alternative for patients with KOA. Acupuncture has along
history in osteoarthritis treatment (17). The American College
of Rheumatology and the International Osteoarthritis Research
Association also recommend acupuncture as a symptomatic
relief treatment for patients with KOA who are unwilling
to undergo total knee arthroplasty (18, 19). Commonly used
acupoints for KOA are ST34, ST36, GB34, and SP9. These
acupuncture points are very close to the knee joint, and most
are located on the muscles attached to the tibia/fibula or
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patella (20). KOA is a complex chronic pain disease, partly
due to its nociceptive and neurological mechanisms. It is
usually accompanied by neuroplasticity and central nervous
system pain sensitization (21-23). This case was of a patient
with an acute pain flare-up of right KOA induced by long-
distance walking. The patient showed obvious pain, and
the symptoms had not disappeared after a month. Previous
researches have shown that warming acupuncture and EA may
be optimal acupuncture methods for treating KOA (24, 25).
In this study, EA significantly reduced the VAS and WOMAC
scores of our patient. Modern medical research shows that
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FIGURE 2
MRIs compared before and after treatment. Present four consecutive magnetic resonance images from left to right. (A) Sagittal conventional

sequence. (B) Sagittal fat-suppressed sequence and (C) axial sequence. Serious bone marrow edema-like lesions (the red arrow). MRI, magnetic

resonance imaging.
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Locations of acupoints.

endogenous opioid peptides in the central nervous system
play an essential role in mediating the analgesic effect of EA
(26). Acupuncture encourages the release of endorphins or
other monoamines through afferent nerve stimulation of the
spinal cord, thus, blocking pain signals and producing analgesic
effects (27).

The possible mechanism of acupuncture for improvement
in KOA remains unclear. Ruan et al. (28) showed that
EA alleviated the inflammation and histological changes in
KOA rabbits by inhibiting the toll-like receptor-mediated
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innate synovial immune response. Li et al. (29) showed that
acupuncture treatment may inhibit the MCP1/CCR2 axis and
downregulate the inflaming factor and nerve growth factor
in the cartilage and synovial tissue. However, only a few
studies have examined acupuncture-associated improvement
in local BMLs of the knee joint. Xu et al. (30) showed
that MBLs were associated with the progression of articular
cartilage loss and fluctuation of the pain in KOA. After EA
intervention, the BMLs shown in the MRI of the knee joint
of our patient were clearly improved. However, although our
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TABLE 1 Clinical assessments for pain and knee joint function at each time points.

Clinical assessments Before 30 1 week 4 weeks 8 weeks 12 weeks 4 weeks 8 weeks
treatment  minutes after after after after followup follow up
after first treatment treatment treatment treatment
treatment
VAS score 9 5 2 2 0 0 1 1
Lequesne index 11 - 8 5 1 0 0 0
ROM (°) 40 - 75 100 100 110 110 110
WOMAC Score Pain 25 - 10 10 2 4 5 3
Stiffness 11 - 10 9 0 0 0 0
Physical 56 - 31 39 16 14 17 10
function
Aggregate 92 - 51 58 18 18 22 13
score
[ e 2018. 2018. 2018. 2018. 2018. 2018. 2018. |
I 06.30 07.07 07.31 08.30 09.29 10.30 11.29 |
. k{IeZ [;am,t. symptoms of KOA
fmpaired function knee pain reduced sharply; function of knee improved, remained stable;
Symptoms of knee, and : T
- quality of life improved
decreased quality of
life
VAS 0,
RS, Lequesnf MRS 2, VB 2 WS Lequesne Index | VAS 1, Lequesne
Index 11, ROM 40°, Lequesne Lequesne Lequesne ° o
0, ROM 110°, Index 0, ROM 110°,
L WOMAC score 92. Index 8, Index 5, Index 1,
Examination = « 5 WOMAC score WOMAC score 22
Xeray (KOA, K-L | [ROM 75°, | ROM 100°, | ROM 100, | | yg \rp1 BMLs | | and 13, respectively:
grade III); MRI WOMAC WOMAC WOMAC he; ol 4 -
(EMLs) score 51. score 58. score 18. g o)
EA with a continuous wave, a 2-Hz frequency and a 1-2-mA intensity, and 30- no treatment,
Treatment : . :
min duration. Three times per week for 12 weeks follow-up
FIGURE 4
Study timeline. VAS, visual analogue scale; WOMAC, The Western Ontario and McMaster Universities Osteoarthritis Index; ROM, range of
motion; MRI, magnetic resonance imaging; KOA, knee osteoarthritis; EMLs, bone marrow edema-like lesions; EA, electroacupuncture

case report suggests that acupuncture could potentially alleviate
BMLs of the knee joint to relieve symptoms, further placebo-
controlled studies with larger sample sizes are required to verify
this conjecture.

Conclusion

In this study, we present a case of acute pain flare-up of KOA
that was successfully treated with EA. EA with a 2-Hz frequency
and 1-2-mA intensity had an analgesic effect and was beneficial
for the alleviation of symptoms. The potential mechanism of EA
on acute pain flare-up associated with KOA is to reduce BMLs.

Frontiersin Neurology

06

Data availability statement
The original contributions presented in the study are

included in the article/supplementary material, further inquiries
can be directed to the corresponding authors.

Ethics statement

The studies involving human participants were reviewed
and approved by the Institutional Review Board of Guanghua
Hospital, Shanghai University of Traditional Chinese Medicine.

frontiersin.org


https://doi.org/10.3389/fneur.2022.1026441
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org

Huang et al.

The patients/participants provided their written informed
consent to participate in this study. Written informed consent
was obtained from the individual(s) for the publication of any
potentially identifiable images or data included in this article.

Author contributions

LX and HW designed and drafted the manuscript.
HH wrote the article and revised the manuscript. XC
conducted the YL and DH assisted
in  clinical authors

scale evaluation.
All
published version of the

treatment. have read and

the
and contributed to the manuscript and approved the

agreed to manuscript

submitted version.

Funding

This study was financially supported by the Scientific
Research Project of Traditional Chinese Medicine Bureau of
Guangdong Province (Grant No. 20222198).

References

1. Cui A, Li H, Wang D, Zhong J, Chen Y, Lu H. Global, regional prevalence,
incidence and risk factors of knee osteoarthritis in population-based studies.
EClinicalMedicine. (2020) 29-30:100587. doi: 10.1016/j.eclinm.2020.100587

2. Emshoff R, Brandimaier I, Bertram S, Rudisch A. Magnetic resonance
imaging findings of osteoarthrosis and effusion in patients with unilateral
temporomandibular joint pain. Int J Oral Maxillofac Surg. (2002) 31:598-
602. doi: 10.1054/ijom.2002.0314

3.van Onna M, van Tubergen A, Jurik AG, van der Heijde D, Landew¢é R. Natural
course of bone marrow oedema on magnetic resonance imaging of the sacroiliac
joints in patients with early inflammatory back pain: a 2-year follow-up study.
Scand ] Rheumatol. (2015) 44:129-34. doi: 10.3109/03009742.2014.933247

4. Higuchi K, Chiba M, Sai Y, Yamaguchi Y, Nogami S, Yamauchi K, et al.
Relationship between temporomandibular joint pain and magnetic resonance
imaging findings in patients with temporomandibular joint disorders. Int ] Oral
Maxillofac Surg. (2020) 49:230-6. doi: 10.1016/j.ijom.2019.06.028

5. Kuttapitiya A, Assi L, Laing K, Hing C, Mitchell P, Whitley G, et al. Microarray
analysis of bone marrow lesions in osteoarthritis demonstrates upregulation of
genes implicated in osteochondral turnover, neurogenesis and inflammation. Ann
Rheum Dis. (2017) 76:1764-73. doi: 10.1136/annrheumdis-2017-211396

6. Klement MR, Sharkey PF. The significance of osteoarthritis-associated
bone marrow lesions in the knee. ] Am Acad Orthop Surg. (2019) 27:752-
9. doi: 10.5435/JAAOS-D-18-00267

7. Sowers M, Karvonen-Gutierrez CA, Jacobson JA, Jiang Y, Yosef M.
Associations of anatomical measures from MRI with radiographically defined knee
osteoarthritis score, pain, and physical functioning. J Bone Joint Surg Am. (2011)
93:241-51. doi: 10.2106/JBJS.1.00667

8. Thomas MJ, Rathod-Mistry T, Parry EL, Pope C, Neogi T, Peat G. Triggers
for acute flare in adults with, or at risk of, knee osteoarthritis: a web-based case-
crossover study in community-dwelling adults. Osteoarthr Cartil. (2021) 29:956-
64. doi: 10.1016/j.joca.2021.04.007

9. Nielsen A, Dusek ], Taylor-Swanson L, Tick H. Acupuncture therapy as an
evidence-based nonpharmacologic strategy for comprehensive acute pain care:
the academic consortium pain task force white paper update. Pain Med. (2022)
05:pnac056. doi: 10.1093/pm/pnac056

10. Qaseem A, Wilt TJ, McLean RM, Forciea MA. Noninvasive treatments
for acute, subacute, and chronic low back pain: a clinical practice guideline

Frontiersin Neurology

07

10.3389/fneur.2022.1026441

Acknowledgments

We express our appreciation to our colleagues at Guanghua
Hospital, Shanghai University of Traditional Chinese Medicine,
and to the patient for participating in this study.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

from the American college of physicians. Ann Intern Med. (2017) 166:514-
30. doi: 10.7326/M16-2367

11. Bowden JL, Kobayashi S, Hunter DJ, Mills K, Peat G, Guillemin F, et al.
Best-practice clinical management of flares in people with osteoarthritis: a scoping
review of behavioral, lifestyle and adjunctive treatments. Semin Arthritis Rheum.
(2021) 51:749-60. doi: 10.1016/j.semarthrit.2021.04.017

12. Bartholdy C, Klokker L, Bandak E, Bliddal H, Henriksen M. A standardized
“rescue” exercise program for symptomatic flare-up of knee osteoarthritis:
description and safety considerations. J Orthop Sports Phys Ther. (2016) 46:942-6.
doi: 10.2519/jospt.2016.6908

13. Audette JE, Ryan AH. The role of acupuncture in pain management. Phys
Med Rehabil Clin N Am. (2004) 15:749-72. doi: 10.1016/j.pmr.2004.03.009

14. Osteoporosis group of Chinese orthopedic association. osteoarthritis
diagnosis and treatment guidelines. Chin. J. Orthop. (2018) 38:705-15.

15.  Khachian A, Seyedoshohadaei M, Haghani H, Amiri F.
Effect of self-management program on outcome of adult knee
osteoarthritis. ~ Int ]  Orthop  Trauma  Nurs.  (2020)  39:100797.

j.1jotn.2020.100797. doi: 10.1016/j.ijotn.2020.100797

16. Lo PC, Tsai YT, Lin SK, Lai JN. Risk of asthma exacerbation
associated with nonsteroidal anti-inflammatory drugs in childhood asthma:
a nationwide population-based cohort study in Taiwan. Medicine. (2016)
95:¢5109. doi: 10.1097/MD.0000000000005109

17. Manheimer E, Cheng K, Linde K, Lao L, Yoo J, Wieland S, et al.
Acupuncture for peripheral joint osteoarthritis. Cochrane Database Syst Rev. (2010)
1:CD001977. doi: 10.1002/14651858.CD001977.pub2

18. Hochberg MC, Altman RD, April KT, Benkhalti M, Guyatt G, McGowan J,
et al. American College of Rheumatology 2012 recommendations for the use of
nonpharmacologic and pharmacologic therapies in osteoarthritis of the hand, hip,
and knee. Arthritis Care Res. (2012) 64:465-74. doi: 10.1002/acr.21596

19. Zhang W, Moskowitz RW, Nuki G, Abramson S, Altman RD, Arden N, et al.
OARSI recommendations for the management of hip and knee osteoarthritis, part
II: OARSI evidence-based, expert consensus guidelines. Osteoarthr Cartil. (2008)
16:137-62. doi: 10.1016/j.joca.2007.12.013

20. Manyanga T, Froese M, Zarychanski R, Abou-Setta A, Friesen C,
Tennenhouse M, et al. Pain management with acupuncture in osteoarthritis:

frontiersin.org


https://doi.org/10.3389/fneur.2022.1026441
https://doi.org/10.1016/j.eclinm.2020.100587
https://doi.org/10.1054/ijom.2002.0314
https://doi.org/10.3109/03009742.2014.933247
https://doi.org/10.1016/j.ijom.2019.06.028
https://doi.org/10.1136/annrheumdis-2017-211396
https://doi.org/10.5435/JAAOS-D-18-00267
https://doi.org/10.2106/JBJS.I.00667
https://doi.org/10.1016/j.joca.2021.04.007
https://doi.org/10.1093/pm/pnac056
https://doi.org/10.7326/M16-2367
https://doi.org/10.1016/j.semarthrit.2021.04.017
https://doi.org/10.2519/jospt.2016.6908
https://doi.org/10.1016/j.pmr.2004.03.009
https://doi.org/10.1016/j.ijotn.2020.100797
https://doi.org/10.1097/MD.0000000000005109
https://doi.org/10.1002/14651858.CD001977.pub2
https://doi.org/10.1002/acr.21596
https://doi.org/10.1016/j.joca.2007.12.013
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org

Huang et al.

a systematic review and meta-analysis. BMC Compl Altern Med. (2014)
14:312. doi: 10.1186/1472-6882-14-312

21. Hochman JR, Davis AM, Elkayam J, Gagliese L, Hawker GA. Neuropathic
pain symptoms on the modified painDETECT correlate with signs of

central sensitization in knee osteoarthritis. Osteoarthr Cartil. (2013) 21:1236-
42. doi: 10.1016/j.joca.2013.06.023

22. Jiang Y, Oathes D, Hush ], Darnall B, Charvat M, Mackey
S, et al. Perturbed connectivity of the amygdala and its subregions

with the central executive and default mode networks in chronic
pain. Pain. (2016) 157:1970-8. doi: 10.1097/j.pain.00000000000
00606

23. Tajerian M, Leu D, Zou Y, Sahbaie P, Li W, Khan H, et al. Brain neuroplastic
changes accompany anxiety and memory deficits in a model of complex regional
pain syndrome. Anesthesiology. (2014) 121:852-65. doi: 10.1097/ALN.0000000000
000403

24. Li S, Xie P, Liang Z, Huang W. Huang Z,Ou ], et al Eﬂicacy
comparison of five different acupuncture methods on pain, stiffness, and
function in osteoarthritis of the knee: a network meta-analysis. Evid
Based Compl Alternat Med. (2018) 2018:1638904. doi: 10.1155/2018/16
38904

Frontiersin Neurology

08

10.3389/fneur.2022.1026441

25. Corbett MS, Rice SJ, Madurasinghe V, Slack R, Fayter DA, Harden M,
et al. Acupuncture and other physical treatments for the relief of pain due
to osteoarthritis of the knee: network meta-analysis. Osteoarthr Cartil. (2013)
21:1290-98. doi: 10.1016/j.joca.2013.05.007

26. Han JS. Acupuncture and endorphins. Neurosci Lett. (2004) 361:258-
61. doi: 10.1016/j.neulet.2003.12.019

27. Mata ], Cabrera S, Sanchis P, Valenti P, Hernédndez P, Fortuny R, et al. Electro-
acupuncture for treatment of knee pain from osteoarthritis and the possible
endocrinology changes: a study protocol for a randomized controlled trial. Trials.
(2015) 16:248. doi: 10.1186/s13063-015-0766-2

28. Ruan AM, Wang QF, Ma YE Zhang D, Yang LL, Wang ZP, et al. Efficacy
and mechanism of electroacupuncture treatment of rabbits with different degrees
of knee osteoarthritis: a study based on synovial innate immune response. Front
Physiol. (2021) 12:642178. doi: 10.3389/fphys.2021.642178

29.Li BCLiJ, Jia L, Tan Q, Chen JY, Huang ZS, et al. Acupuncture reduces pain
in rats with osteoarthritis by inhibiting MCP2/CCR2 signaling pathway. Exp Biol
Med. (2020) 245:1722-31. doi: 10.1177/1535370220952342

30. Xu L, Hayashi D, Roemer FW, Felson DT, Guermazi A. Magnetic resonance
imaging of subchondral bone marrow lesions in association with osteoarthritis.
Semin Arthritis Rheum. (2012) 42:105-18. doi: 10.1016/j.semarthrit.2012.03.009

frontiersin.org


https://doi.org/10.3389/fneur.2022.1026441
https://doi.org/10.1186/1472-6882-14-312
https://doi.org/10.1016/j.joca.2013.06.023
https://doi.org/10.1097/j.pain.0000000000000606
https://doi.org/10.1097/ALN.0000000000000403
https://doi.org/10.1155/2018/1638904
https://doi.org/10.1016/j.joca.2013.05.007
https://doi.org/10.1016/j.neulet.2003.12.019
https://doi.org/10.1186/s13063-015-0766-2
https://doi.org/10.3389/fphys.2021.642178
https://doi.org/10.1177/1535370220952342
https://doi.org/10.1016/j.semarthrit.2012.03.009
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org

	Case report: Electroacupuncture for acute pain flare-up of knee osteoarthritis
	Introduction
	Case description
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


