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Ganglion cyst of the wrist treated with
electroacupuncture: a case report

Jaclyn A. Kissel, BSc, DC, FRCCSS(C)'
Calvin Wong, BSc, MSc, DC?

Objective: To illustrate the clinical management of a
ganglion cyst presenting on the right dorsal wrist.

Clinical Features: A 38-year-old female complaining
of a symptomatic right dorsal wrist ganglion of four
years duration.

Intervention and Outcome: The patient was
treated with high-frequency electroacupuncture in six
consecutive treatments over a four week period and
reported symptomatic improvement and a decrease in the
size of the cyst following therapeutic intervention.

Conclusion: Ganglion cysts of the wrist are rather
common benign connective tissue masses with variable
treatment interventions. Electroacupuncture may be a
novel and non-invasive conservative approach for the
treatment of ganglion cysts. Further evaluation of the
efficacy is warranted.

(JCCA. 2017;61(3):269-276)
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Objectif : Présenter le traitement clinique d’un kyste
synovial sur la face dorsale du poignet droit.

Caractéristiques cliniques : Une femme de 38 ans se
plaint d’un kyste ganglionnaire sur la face dorsale du
poignet droit, qui est apparu il y a quatre ans.

Intervention et résultat : Apreés six traitements
consécutifs par électroacupuncture a haute fréquence
sur une période de quatre semaines, la patiente a
constaté un soulagement de ses symptomes et une
diminution de la taille du kyste.

Conclusion : Les kystes ganglionnaires sont des
excroissances de tissu conjonctif plutét fréquentes
et bénignes qui se traitent de diverses facons.
L’électroacupuncture pourrait constituer un nouveau
traitement non effractif. Une évaluation plus approfondie
de son efficacité serait justifiée.

(JCCA. 2017;61(3):269-276)

MOTs CLES :kyste ganglionnaire, poignet,
électroacupuncture
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Introduction

Ganglia are benign soft tissue masses most commonly en-
countered in the wrist, but may occur in any joint.!? Sixty
to seventy percent of ganglion cysts within the body are
found in the dorsal aspect of the wrist while thirteen to
twenty percent of ganglion cysts are found on the volar
aspect of the wrist.!> Dorsal wrist ganglion cysts are the
most common soft tissue masses in the hand and wrist.?
Ganglion cysts may affect any age group, but are more
common in the twenties to forties, with a greater prepon-
derance in females.?

Ganglion cysts typically originate from connective tis-
sue such as joint capsules and tendon sheaths, and less
commonly within bone.! Electron microscopy demon-
strates the wall of the ganglion to be composed of ran-
domly oriented sheets of collagen, which contain focal
areas of mucinous degeneration.! Ganglion cysts contain
highly viscous fluid comprised mainly of hyaluronic acid
and lesser amounts of glucosamine, globulins and albu-
min.'?* The origin of ganglion cysts have not been fully
elucidated. Pre-existing intra-articular joint pathology,
joint stress leading to mucioid degeneration of adjacent
extra-articular connective tissue, and joint stress stimu-
lating mucin secretion by mesenchymal cells are the most
commonly warranted theories within the literature.'

Prevalence is 19% in patients reporting wrist pain and
51% in the asymptomatic population.” Patients seeking
care for these cysts generally complain of local pain and
tenderness, and less often paresthesia. Volar ganglion
cysts may cause pain or paraesthesia from compression
of the ulnar or median nerves or their branches, while dor-
sal ganglion cysts may compress the terminal branches of
the posterior interosseous nerve." When pain is present,
patients will often consider it to be an annoyance and of
lower pain intensity, rather than be debilitating in nature.’

The natural history of ganglions is unknown, and few
studies of high methodological quality have evaluated the
resolution of untreated ganglions. Studies have reported
8-50% spontaneously resolve in adults over approximate-
ly 2 years.!””7 Currently, patients with wrist ganglions are
typically educated and reassured regarding the mass and
no further intervention is suggested, or they are offered
either aspiration, sclerotherapy, or surgical excision.?
However, the treatment methods for ganglion cysts have
proved inconsistent and variable. It is predicted that aspir-
ation therapy has a success rate of only 30-50%, with a
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greater chance of reoccurrence than surgical excision.®®
Sclerotherapy has also been used for the treatment of gan-
glion cysts. A lack of success, coupled with potential side
effects such as joint damage risk via sheath connections
amongst the ganglia and tendon or joint capsules has led
to a general abandonment of such injections.’

Open surgical excision remains the gold standard for
the treatment of ganglion cysts. In 2015, a systematic re-
view by Head and colleagues reported a 76% and 58%
reduction in the reoccurrence of ganglion cyst compared
with aspiration in randomized controlled trials and co-
hort studies, respectively.® However, reoccurrence rates
ranging from 7-43%°%°'° are cited in the literature and is
likely attributed to imperfect excision and surgeon experi-
enCC3’6’9’10.

This case report illustrates the conservative manage-
ment of a ganglion cyst of the dorsal wrist using elec-
troacupuncture. The report also outlines epidemiology
and pathophysiology of ganglion cysts and management
procedures, as well as the theoretical basis and literature
application of electroacupuncture.

Case Presentation

A 38 year old female presented to a chiropractic clinic
with a symptomatic and prominent dorsal wrist ganglion
that was localized to the radial side of the right wrist. She
stated the ganglion began insidiously during her second
pregnancy four years prior and had remained since. The
ganglion had been progressively increasing in size. The
ganglion reportedly restricted the patient from numerous
activities primarily involving loaded wrist extension. Due
to this she was unable to participate in yoga, pilates, as
well as certain weight lifting activities including pushups,
and any quadruped exercises. The cyst on occasion was
also bothersome while carrying her children. The patient
had notified her family physician of the cystic mass on
multiple occasions over the four years who instructed her
it was a ganglion cyst and that no further diagnostic im-
aging was needed. The patient was also informed by the
family physician that there was little that could be done to
reduce its size or its symptomatology.

On examination, with observation a very prominent
dorsal wrist ganglion was present on the right wrist to-
wards the radial side of the wrist joint. Wrist range of
motion was full in extension, radial and lateral deviation,
pronation and supination. With wrist flexion, the ganglion
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Figure 1.
Cyst appearance at beginning of treatment protocol.
The ganglion cyst was located on the dorsal aspect of
the right wrist. The cyst was measured at 2.22 cm by
2.22 cm when the patient initially presented at the sports
chiropractic clinic. The dashes represent the superior,
inferior, medial and lateral borders of the cyst.

became more prominent and restricted flexion by 10 de-
grees compared to the left wrist. End range wrist flexion
and extension were deemed painful with a numerical pain
rating intensity of 4/10. With palpation the ganglion was
mobile and soft. Orthopaedic testing of the wrist and sur-
rounding structures consisting of carpal ballottement and
instability tests did not produce any positive results. The
cyst measured 2.22 cm in height and 2.22 cm in width
(Figure 1).

The patient was diagnosed with a ganglion cyst of the
wrist and consented to a trial of care of electroacupunc-
ture treatment. At the initial evaluation the patient com-
pleted a Patient Rated Wrist Evaluation'' scoring 14/50
on the Pain scale, and 11/50 on the Function scale for a
total score of 25/100. The patient also completed a Quick-
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Figure 2.

Electroacupuncture protocol utilized. Four needles were
inserted directly into the ganglion cyst, one needle in
LI-4 and one needle in LI-11. The needles were set to
high frequency stimulation at 210 Hz and the channel

intensity was increased to the patient tolerance in each
session.

dash'? outcome measure scoring a 31.8 on the disability/
symptom score, 25 on the work module (homemaker),
and 25 on the sports/performing arts module.

The patient underwent six electroacupuncture treat-
ments over a four week period. During the treatment,
six local needles were used (0.25 mm diameter, 40 mm
length). Four local needles were inserted directly into the
ganglion cyst. One single needle was inserted into Large
Intestine-4 (LI-4), which is located on the dorsum of the
hand, to the side of the midpoint of the second metacar-
pal bone, in the adductor pollicis muscle. Another needle
was inserted into Large Intestine-11(LI-11), which is lo-
cated between the lateral end of the cubital crease and the
lateral epicondyle of the humerus. The positive pole (red
lead in Figure 2) was attached to the needle at LI-11 at the
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Figure 3.

Cyst appearance after 4 treatments with the sports
chiropractor, the ganglion cyst was less prominent and
decreased in size. The cyst was measured at 1.59 cm by

1.59 cm.

elbow and was crossed with the negative pole (black lead
in Figure 2) that was attached to the needle at LI-4. For
the four needles inserted directly into the ganglion, the
positive poles (red lead) were directly crossed with the
negative poles (black lead). The needles were set to high
frequency stimulation at 210 Hz (Figure 2). The channel
intensity was increased to the patient tolerance in each
session.

By the fourth treatment, the cyst measured 1.59 cm by
1.59 cm and had a noted decrease in depth (the cyst was
flatter and less prominent) (Figure 3). By the end of the
sixth visit, the cyst was insignificant size (Figure 4) and
required maximal wrist flexion to surface. Active wrist
flexion and extension was 0/10 in pain. The patient also
reported returning to pilates and yoga and being able to
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Figure 4.
Cyst Appearance at end of 6 treatments.

participate in loaded wrist extension exercises for the first
time in four years.

Five days following the final treatment, the patient
again completed the Patient Rated Wrist Evaluation!!
scoring a 1.5/100, and a Quickdash'? scoring a 6.8 on the
disability/symptom score, and a O on both the work mod-
ule and the sports/performing arts module.

A follow up visit was done approximately two years
after the treatment was conducted, which revealed that the
cyst had recurred but to a smaller size. The recurrence ap-
peared to be secondary to extension loading exercises at
the gym and with pilates training. She has consulted with
a plastic surgeon and plans on having the cyst surgically
removed.
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Discussion
Ganglions are the most common soft tissue masses of the
hand and wrist. Sixty to seventy percent of ganglion cysts
are found within the dorsal aspect of the wrist and com-
municate with the joint via a pedicle, which contains a tor-
tuous lumen, connecting the cyst to the underlying joint.!
This pedicle usually originates at the scapholunate liga-
ment, but may also arise from other sites over the dorsal
aspect of the wrist capsule.! Thirteen to twenty percent of
ganglia are found on the volar aspect of the wrist, arising
via a pedicle from the radio scaphoid/scapholunate inter-
val, scaphotrapezial joint, or the metacarpotrapezial joint,
in that order of frequency.! Approximately ten percent of
ganglia in this region are found from a flexor tendon sheath
in the hand. Occurrence in other joints as well as intraos-
seous and intratendinous ganglia are much less common.!
The pathogenesis of ganglion cysts is largely un-
known. The concept that the cyst is a simple herniation
of the joint capsule is unlikely due to a lack of synovial
lining within the cyst itself. Ganglion cysts also do not
appear to have an inflammatory etiology, as demonstrated
by studies showing no pericystic inflammatory changes'.
There are currently three other warranted theories within
the literature. In the first, pre-existing joint pathology is
hypothesized to be the underlying cause of cyst forma-
tion. Joint abnormalities are thought to lead to altered bio-
mechanics, eventual weakening of the capsule, and finally
leakage of fluid and cyst formation.' However, some auth-
ors do not support this theory due to a lack of correlation
between this pathology and post cyst recurrence, despite
arthroscopic findings confirming the presence of intra-ar-
ticular joint pathology in 50% of ganglion patients.! Al-
ternatively, joint stress may also lead to mucioid degen-
eration of adjacent extra-articular connective tissue with
subsequent fluid accumulation and eventual cyst forma-
tion.! This theory holds that the cyst and pedicle form a
direct connection to the joint only after the genesis of the
cyst. Lastly, some authors believe that joint stress may
stimulate the secretion of mucin by mesenchymal cells.!
Most authors believe that ganglion genesis may be a com-
bination of the last two theories, where joint stress may
lead to a rent in the joint capsule or mucinous degenera-
tion of extra-articular connective tissue, resulting in fluid
(mucin) accumulation. The main cyst is then formed by
the coalescence of small pools of mucin and subsequently
has a direct connection to the joint."!*
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The clinical presentation of ganglion cysts depends
on their size and location."* Symptoms include aching in
the wrist that may also radiate up the patient’s arm, pain
with activity or palpation of the mass, decreased range of
motion and decreased grip strength. Volar ganglion cysts
may also cause paraesthesia from compression of the ul-
nar or median nerves or their branches.' The cause of pain
in dorsal wrist ganglia is postulated to be from compres-
sion of the terminal branches of the posterior interosseous
nerve. However, peripheral nerve symptoms due to gan-
glion cysts are not considered to be common.'*

The treatment of a ganglion cyst is initially conserv-
ative. Non-surgical treatments typically include reassur-
ance of the patient without any intervention or aspiration
with or without injection of various substances. The most
popular conservative treatment intervention is non-im-
age guided aspiration followed by steroid injection.!® An
aspiration is generally performed to remove fluid from the
cyst and promote scar formation to limit future communi-
cation with the degenerative joint capsules or tendons. In
1999, Pontious and colleagues® conducted a retrospective
study evaluating the treatment of foot and ankle ganglion
cysts in three different conservative treatment interven-
tion groups consisting of steroid only, aspiration only,
and aspiration with steroid intervention. They found that
62.5% of patients had recurrence or incomplete resolu-
tion, with no significant differences in recurrence of the
ganglion between conservative treatment types.® Aspira-
tion with steroid injection has not provided any additional
efficacy, which may be expected as there is no evidence
to support the presence of inflammatory mediators within
the acellular cyst.! Although reoccurrence rates are gener-
ally high, the risks associated with aspiration intervention
such as local skin infection and increased pain remains
low.? Aspirations are typically done with no additional
imaging, ultrasound has gained widespread acceptance
for a variety of musculoskeletal interventions and has
been validated as an acceptable method to localize gan-
glion cysts. Zeidenberg and colleagues® investigated the
results and patient satisfaction of ultrasound guided aspir-
ation of wrist ganglion cysts. They found that there was
a lower overall recurrence rate at 20% (8 of 39 patients)
with high patient satisfaction, even in those with recur-
rence. They suggest that ultrasound guidance would aid
in improving patient satisfaction by decreasing the num-
ber of punctures and improving accuracy. Future studies
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should look at comparing ultrasound guided aspiration
with other treatment options such as surgical excision and
blind aspiration.'

Techniques designed to increase inflammation to en-
hance scarring and closing of the potential space has been
used in the past, such as sclerotherapy. However, this pro-
cedure is currently not recommended due to the potential
damage within the communicating joints and tendons.’

Following failed conservative treatment, surgical ex-
cision is often recommended for the painful cyst. Open
surgical excision offers significantly lower chance of
recurrence compared with aspiration in the treatment of
wrist ganglions.® However, recurrence rates ranging from
7-43% are cited in the literature and are likely attributed
to imperfect and incomplete excision®”!°. As removal of
the of the entire ganglion cyst complex, including cyst,
pedicle, and a cuff of the adjacent joint capsule requires
thorough excision procedures, surgeon experience also
appears to affect recurrence rates. Surgical excision re-
mains the gold standard for treatment of ganglion cysts,
however this comes with greater risk when compared
to aspiration, which can include complications such as
increased pain and stiffness, infection, neuroma, hyper-
trophic scar, neuropraxia, and vascular damage.!?® A
recent study by Kim and Lee' also investigated which
conditions should be considered to make a successful re-
section of the entire ganglion complex during open sur-
gical excision of dorsal wrist ganglion cysts. They found
that it was difficult to identify the pedicle and its capsu-
lar attachment due to a large cyst with severe adhesion
to adjacent soft tissues including the joint capsule. Rup-
turing a cyst on purpose helps to identify the pedicle and
minimize capsular loss. A ganglion over the radiolunate
joint was most commonly found and excision of the joint
capsule over the scapholunate joint without identification
of the pedicle and its capsular attachment may result in
recurrence. They further add that higher recurrence rates
were most likely related to incomplete resection, which
were more commonly made in ganglions over uncommon
sites."?

Patient’s perception of cosmetic or malignancy con-
cerns may explain an increased satisfaction following
surgical excision regardless of pain resolution. A study by
Westbrook and colleagues in 2008 investigated why pa-
tients actually seek medical attention for ganglion cysts,
they found that 38% of the patients expressed cosmetic
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concerns, 28% were concerned about malignancy, and
only 26% presented because of pain.’ At this time, treat-
ment methods for ganglion cysts provide variable and in-
consistent results.

Acupuncture is defined by the World Health Organiz-
ation (WHO) as “to puncture by needle”, however many
application techniques exist, including that of electric or
electroacupuncture.'® When performed by a well-trained
professional, acupuncture is generally safe with minimal
adverse reactions.'® Acupuncture is also generally con-
sidered a simple, cost effective and convenient treatment
intervention.!® Within the WHO acupuncture review of
controlled clinical trials, analgesia, protection against
infections, and regulation of various physiological func-
tions are considered therapeutic mechanisms.!®

The analgesic efficacy of acupuncture is well docu-
mented within controlled clinical trials. Electroacupunc-
ture literature supports the analgesic effects and short-
term decreases in pain threshold mediated via humoral
factors.!”'® These analgesic effects appear to be greater
than those following manual acupuncture.!” As such, the
WHO states that acupuncture could “serve as a valuable
alternative treatment for many conditions in which mod-
ern conventional treatments are unsuccessful'c.

The treatment of ganglion cysts with electroacupunc-
ture is an innovative approach. In 2006, Tekeoglu and
Dogan investigated the utilization of electroacupuncture
for the treatment of a ganglion cyst located on the dor-
sal wrist. In this case report, they utilized a two needle
acupuncture technique. One needle was inserted through
the ganglion towards the wrist joint and the second nee-
dle was inserted at Large Intestine-11 (LI-11), which is
located over the lateral epicondyle of the elbow. Elec-
trostimulation at a frequency of SHz was then applied
to the needles and intensity was increased to maximum
patient tolerance. This technique was repeated over four
treatments in two weeks. After treatment, the cyst rapidly
disappeared and there was no recurrence or complaints
during the one year follow up period. The authors suggest
that the rapid disappearance of the ganglion cyst could
be due to natural resolution, fluid leakage, or specific lo-
cal effects of acupuncture. They also include potential
explanations for the improvements which could be due
to acute local vasoconstriction and vasodilation from
mediator release of bradykinin, acetylcholine, and leuo-
kotrienes, or endorphin and corticosteroid release.’?! It
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is well known that analgesia induced by electroacupunc-
ture using different frequencies is mediated by different
endogenous peptides. Electroacupuncture at low frequen-
cies mainly releases enkephalins and endorphins and at
high frequencies, primarily dynorphins."’

Although ganglion cysts are most commonly found in
the dorsum of the hand and wrist, they can occur any-
where in the body. Between 7-11% of all ganglia around
the body occur in the foot and ankle area, to which they
are the most common soft tissue tumour in this region.”**
Similar to the wrist, the majority of ganglion cysts within
this region are located on the dorsum of the foot, with a
greater preponderance in females.5*2?+25 In 2013, we pre-
sented a case study report on treating a ganglion cyst on
the dorsum of the foot using high-frequency electroacu-
puncture.?! We used a four needle protocol (40 mm length,
0.3 mm diameter). A single needle was inserted into Stom-
ach-36 (ST-36), which is located on the anterior aspect of
the lower leg, distal to the anterior crest of the tibia within
the tibialis anterior musculature. Another needle was in-
serted into Liver-3 (LR-3), which is located on the dor-
sum of the foot, between the first and second metatarsals.
Two needles were then inserted into the cyst on opposite
sides and stimulated for 15 minutes at SHz. The patient
was treated in four consecutive sessions over four weeks,
and reported resolution of the cyst eleven days following
therapeutic intervention. In our present study, the patient
was treated in six consecutive sessions over four weeks
and reported resolution of the cyst five days following the
electroacupuncture intervention. Patient follow-up at two
years revealed that the cyst had returned but to a small-
er size. A potential limitation to this case report is that
we cannot definitively conclude that the temporary gan-
glion cyst resolution in our case was attributed to the acu-
puncture intervention or spontaneous resolution of time.
We hypothesize that our electroacupuncture intervention
may have provided improvements through inducing fluid
leakage, endogenous neuropeptide release**!, serotonin
release??’, activating pain inhibitory pathways**2®, and
nitric oxide release”. The analgesic effect of our elec-
troacupuncture could be due to the release of endogenous
opiates such as dynorphins, which is primarily released
with high frequency electroacupuncture.'” In addition to
endogenous opiates, serotonin has also been speculated
to play an important role in electroacupuncture analgesia.
Tsai and colleagues suggested that electroacupuncture
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may induce serotonin release due to the activation of en-
kephalin-interneurons, which presynatpically inhibit the
primary sensory neurons in the spinal cord.***" Further-
more, serotonin descending pain inhibitory pathways
may also be involved. Liu and colleagues found that elec-
troacupuncture could activate serotonergic raphe-spinal
neurons in the nucleus raphe magnus, a supraspinal area
mediating a negative feedback circuit of pain modulation,
thereby inducing analgesia via descending inhibition >
Another potential mechanism for the temporary resolu-
tion of the cyst could be due to the release of nitric oxide,
which is a key regulator of local circulation. Recent stud-
ies have found that acupuncture increases the levels of
nitric oxide at the treated site, which mediates cutaneous
vasodilation and regulates blood flow and volume.” Fu-
ture research should further investigate the mechanisms
of action of acupuncture on ganglion cysts as well as the
utilization of different electroacupuncture protocols to
determine if it would fully resolve or reduce the reoccur-
rence time of the cyst.

Summary

Ganglions are the most common soft tissue masses of
the hand and wrist. The origin of ganglion cysts are not
well known and include pre-existing joint pathology, joint
stress leading to mucoid degeneration, and joint stress
leading to mucin secretion. A wide variety of treatment
interventions that have been developed are likely due to
its frequent presentation to physicians and medical prac-
titioners and lack of fully satisfactory mode of treatment.
Ultimately, treatment selection should be guided by the
potential outcomes and complications of each treatment
option as well as the patient’s symptoms. The ideal treat-
ment intervention should aim to minimize symptoms and
recurrence while limiting associated risks. Following
subsequent research, electroacupuncture may serve as a
safe, cost-effective, and valuable alternative treatment for
ganglion cysts.

References

1. Gude W, Morelli V. Ganglion cysts of the wrist:
pathophysiology, clinical picture, and management. Curr
Rev Musculoskel Med. 2008;1(3-4): 205-211.

2. Meena S, Gupta A. Dorsal wrist ganglion: current review
of literature. J Clin Orthopaed Trauma. 2014;5(2):59-64.

3. Dias JJ, Dhukaram V, Kumar P. The natural history
of untreated dorsal wrist ganglia and patient reported

275



Ganglion cyst of the wrist treated with electroacupuncture: a case report

10.

11.

12.

13.

14.

15.

16.

276

outcome 6 years after intervention. J] Hand Surg (Eur).
2007;32(5): 502-508.

Soren A. 18 pathogenesis and treatment of ganglion. Clin
Orthopaed Rel Res. 1966;48: 173-178.

. Westbrook AP, Stephen AB, Oni J, Davis TR. Ganglia:

the patient’s perception. J Hand Surg. 2000;25(6): 566-
567.

Pontious J, Good J, Maxian SH. Ganglions of the foot and
ankle. A retrospective analysis of 63 procedures. J Am Pod
Med Assoc. 1999;89(4): 163-168.

Mackie IG, Howard CB, Wilkins P. The dangers of
sclerotherapy in the treatment of ganglia. J Hand Surg
(Brit Eur Vol). 1984;9(2):181-184.

Head L, Gencarelli JR, Allen M, Boyd KU. Wrist ganglion
treatment: systematic review and meta-analysis. J Hand
Surg. 2015;40(3): 546-553.

Kliman ME, Freiberg A. Ganglia of the foot and ankle.
Foot Ankle Intl. 1982;3(1): 45-46.

Slavitt JA, Beheshti F, Lenet M, Sherman M. Ganglions of
the foot: a six-year retrospective study and a review of the
literature. ] Am Pod Med Assoc. 1980;70(9):459-465.
MacDermid JC. Development of a scale for patient rating
of wrist pain and disability. ] Hand Ther. 1996;9(2):
178-183.

Hudak PL, Amadio PC, Bombardier C, Beaton D, Cole D,
Davis A, Hawker G, Katz JN, Makela M, Marx RG.
Development of an upper extremity outcome measure:

the DASH (Disabilities of the Arm, Shoulder, and Hand).
Am J Indust Med. 1996;29(6): 602-608.

Kim JY, Lee J. Considerations in performing open surgical
excision of dorsal wrist ganglion cysts. Intl Orthopaedics.
2016;40(9): 1935-1940.

Casal D, Bilhim T, Pais D, Almeida MA, O’Neill JG.
Paresthesia and hypesthesia in the dorsum of the foot as
the presenting complaints of a ganglion cyst of the foot.
Clin Anat. 2010;23(5): 606-610.

Zeidenberg J, Aronowitz JG, Landy DC, Owens PW,

Jose J. Ultrasound-guided aspiration of wrist ganglions:

a follow-up survey of patient satisfaction and outcomes.
Acta Radiologica. 2016;57(4):481-486.

World Health Organization. Acupuncture: review and
analysis of reports on controlled clinical trials. World
Health Organization; 2002.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

.Huang C, Wang Y, Han JS, Wan Y. Characteristics of

electroacupuncture-induced analgesia in mice: variation
with strain, frequency, intensity and opioid involvement.
Brain Res. 2002;945(1): 20-25.

. Ulett GA, Han S, Han JS. Electroacupuncture:

mechanisms and clinical application. Biologic Psychiatr
1998;44(2): 129-138.

Wang JQ, Mao L, Han JS. Comparison of the
antinociceptive effects induced by electroacupuncture
and transcutaneous electrical nerve stimulation in the rat.
Intl J Neurosci. Internatio1992;65(1-4): 117-129.
Tekeoglu I, Dogan A. Electroacupuncture in the treatment
of a ganglion of the wrist — a case report. Acupunct Med.
2006;24(1): 29-32.

Woitzik E, Kissel J. Ganglion cyst of the foot treated with
electroacupuncture: A case report. J Can Chiropr Assoc.
2013;57(4): 310-315.

Ahn JH, Choy WS, Kim HY. Operative treatment for
ganglion cysts of the foot and ankle. J Foot Ankle Surg.
2010;49(5): 442-445.

McEvedy BV. Simple ganglia. Brit J Surg. 1962;49(218):
585-594.

Macdonald DJ, Holt G, Vass K, Marsh A, Kumar CS.

The differential diagnosis of foot lumps: 101 cases treated
surgically in North Glasgow over 4 years. Ann Royal Coll
Surg Engl. 2007;89(3): 272-275.

Kirby EJ, Shereff MJ, Lewis MM. Soft-tissue tumors and
tumor-like lesions of the foot. An analysis of eighty-three
cases. J Bone Joint Surg Am. 1989;71(4):621-626.

Chou LW, Kao MJ, Lin JG. Probable mechanisms of
needling therapies for myofascial pain control. Evid Based
Compl Alt Med. 2012; 2012.

Tsai HY, Lin JG, Inoki R. Further evidence for possible
analgesic mechanism of electroacupuncture: effects on
neuropeptides and serotonergic neurons in rat spinal cord.
Japan J Pharmacol. 1989;49(2):181-185.

Liu X, Zhu B, Zhang S. Relationship between
electroacupuncture analgesia and descending pain
inhibitory mechanism of nucleus raphe magnus. Pain.
1986;24(3):383-396.

Tsuchiya M, Sato EF, Inoue M, Asada A. Acupuncture
enhances generation of nitric oxide and increases local
circulation. Anesthes Analges. 2007;104(2):301-307.

J Can Chiropr Assoc 2017; 61(3)



