
Fuzopuncture: A New Therapeutic
 Approach to Treat Joint Disorders

Kyeong Mee Park1*; Tae Hwan Cho2; Dong Pill Cho3

1Inno Oriental Clinic, South Korea
2Cho Orthopdaedic Clinic, South Korea
3AP Appeal Plastic Surgery, South Korea
*Correspondence to:  Kyeong Mee Park, Inno Oriental Clinic, Yusung-Gu, Daejon 34014, South Korea

Email:kmpark02@empas.com

Chapter 1

Acupuncture

Abstract

Acupuncture  has  beneficial roles in the treatment of various musculoskeletal 
disorders and therefore is thought to be a potential therapy replacing generally 
accepted pharmacological intervention. Efforts to investigate the characteristic 
of acupuncture points have revealed that loci with dense neurovascular 
complexes coincided with the acupuncture points. Stimulation of acupuncture 
points seems to generate and transmit neural activation signals in a facilitative 
manner to modulate various disease symptoms. Fuzopuncture is a prominent 
acupuncture point injection technique used practically in Korea. Fuzopuncture 
utilizes specific acupuncture points localized on the joints, muscles acting in 
concert with the joints, and spinal regions innervating the joints. In this chapter, 
we describe Fuzopuncture theory and therapeutic use of Fuzopuncture in 
treating joint diseases. The pathophysiology of 10 joint diseases including the 
temporomandibular joint to ankle joint is extensively investigated.

Keywords: Fuzopuncture, Acupuncture point injection, Joint, Muscle, Paravertebral region.

1. What are Acupuncture Points?

 History of acupuncture goes back for more than three thousand years in China. Over 
3,000 years, 361 classical acupuncture points were employed for the treatment of various 
diseases based on the theories of Qi, the body’s vital energy and meridians.

 Based on the observation that some areas of body have abnormally higher or lower 
conductivity, Nakatani and Yamashita [1] suggested that a close relationship exists between 
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meridian lines and cutaneous abnormal conductivity. There are some studies supporting that 
meridian lines are real anatomical structure in human. The unique thread-like structure of 
Bong-han ducts running along the traditional acupuncture meridians were reported in the 
main blood vessels and lymphatic ducts [2,3]. Perivascular space was demonstrated along the 
traditional roadmap of acupuncture meridians [4,5]. However, further evidence for this novel 
structure and its physiological function is needed.

 The neural activation by acupuncture was investigated by using functional magnetic 
resonance imaging. With the stimulation of vision-related acupuncture points, visual cortices 
of the brain were found to be stimulated [6,7]. Post-stroke aphasia patients were more sensitive 
to stimulation of language-deficit-implicated acupuncture points than their counterpart control, 
implicating direct links between the acupuncture points and the cortices [8]. Studies by Liu et 
al. and Li et al. [9,10] reported that antidromic stimulation of C- fibers in the deep tibial nerve 
produced spots of the extravasation of Evan’s blue dye from plasma into interstitial fluid. They 
showed that the C- fiber rich afferents of the deep tibial nerve coincided with acupuncture 
points, implying rich distribution of nerve fibers/ reflex complexes at acupuncture points 
[9,10]. Langevin et al. [11] reported that more force was required to remove a needle from an 
acupuncture point than from a control point. They further suggested that the connective tissues 
are more tightly arranged near acupuncture points than non-acupuncture points. Abraham et 
al. [12] also proved that the acupuncture points contained a significantly higher number of 
transient receptor potential vallinoid type 1- positive Aδ- and C-fibers as compared with non-
acupuncture points.

 At present, it is considered that acupuncture points are the specialized points where 
neurovascular complexes are densely distributed than non-acupuncture points. Stimulation of 
acupuncture points seems to trigger the activation of peripheral neural receptors beneath the 
acupuncture points and transmit the activation signal to the central nervous system, resulting 
in the modulation of various diseases.

2. Are Acupuncture Points Same as Trigger Points?

 Trigger point therapy has been primarily used for the treatment of pain disorders, and 
gains its popularity in contemporary medical practice by Western physicians. Trigger points 
had been first characterized by Travell and Rizler in 1946 [13]. They were described as palpably 
reactive points when pressed and have similar distribution among different patients. Pain 
specialists have attempted to incorporate trigger points release into their practice by inserting 
needles both with and without injection of pharmacological substances [14]. The locations 
and use of these trigger points, as compared with those of acupuncture points for the treatment 
of pain were well documented. Melzack et al. [15] found that all of the 56 trigger points and 
acupuncture points were within the distance of 3 cm from each other and 40 (71%) of the 
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trigger points had the same pain indications as acupuncture points. Based on these findings, 
they advocated that trigger points and acupuncture points may functionally associated with the 
same physiology though trigger points and acupuncture points were discovered independently 
and regarded as discrete points.

 Conversely there is a report implicating that trigger points and acupuncture points are 
independent. Through the extensive literature studies, Birch [16,17] has led to a conclusion 
that trigger points better agree with the another class of acupuncture points, a-shi points 
with defining characteristics of pressure pain but no fixed anatomical locations. Dorsher 
and Fleckenstein [18] have used a graphic software to evaluate the anatomical relationship 
between the locations of classical acupuncture points and trigger points. They superimposed the 
locations of 255 common trigger points described in the Trigger Point Manual onto the layers 
of 361 channel acupuncture points, and found 238 (93.3%) trigger points contain anatomically 
corresponding classical acupuncture points [19-21]. They also revealed that the earlier study 
by Birch [16] failed to report marked clinical correspondences of common trigger points and 
classical acupuncture points in both somatovisceral and pain disorders. Moreover, the a-shi 
points frequently coincide with classical acupuncture points primarily in the treatment of pain 
conditions [18,22].

 In Western countries, dry needling is typically used to manage a variety of neuroskeletal 
pain syndromes [23-25]. The long list of target structure of dry needling includes muscular 
trigger points, ligaments, scar tissues, tendons, bones, and teno-osseus insertion sites [26]. A 
high density of neurovascular structures has also been found at the target sites of dry needling 
[27]. Recent literatures display dry needling encompasses stimulation of neural, muscular, 
and connective tissues, in addition to trigger points only [28-33]. Since acupuncture is most 
commonly used to describe dry needling [34-36], it seems that the classical channel acupuncture 
points provide a good therapeutic tool to treat muscles, ligaments, tendons, subcutaneous 
fascia, peripheral nerves, and neurovascular bundles.

3. Does Acupuncture Induce Regeneration?

 Tissue injury initiates a complex repair process, a process that can lead to a complete 
regeneration of the tissues in some organisms. The regeneration and repair are both orchestrated 
by a highly coordinated interplay of different growth factors and cytokines. The repair process 
generally comprises three phases including inflammatory, proliferative, and remodeling. After 
injury, cells in the immune system, neutrophils and macrophages in particular, rapidly invade 
the site of injury. There is good evidence that injured muscle actively attracts neutrophils and 
macrophages by the production of several chemo-attractants [37]. Depletion of macrophages 
by irradiation impairs muscle regeneration by transplanted myogenic cells, and conditioned 
media from macrophage cultures increases the rate of proliferation of muscle progenitor cells 



4

Acupuncture

in vitro [38-40].

 Various growth factors present at the site of injured tissues exert overlapping biological 
functions. Many platelet-derived growth factors have been identified to be up-regulated during 
zebrafish heart regeneration [41]. Hepatocyte growth factor (HGF) is a potent mitogen for 
primed hepatocytes, and the analysis of mice lacking the HGF receptor c-met confirms that HGF 
signaling is required for the liver regeneration [42]. Epithelial growth factor and transforming 
growth factor also induce proliferation of hepatocytes in vitro and in vivo [43,44]. Fibroblast 
growth factors (FGFs) stimulate cultured muscle progenitor cells [45]. FGF6 knock-out mice 
showed the reduction of satellite cell activation after injury and impaired regeneration [45,46]. 
Nevertheless, FGFs appear to be universal regulator of regeneration, despite of the different 
cellular mechanisms for the regeneration of different systems or different cell types. FGFs were 
initially discovered for their ability to induce fibroblast proliferation. The role of FGF signaling 
in promoting proliferation in cells and tissues beyond fibroblasts has been consolidated by data 
from embryogenesis, tissue regeneration, and cancer [47,48]. FGF signaling has been shown to 
function through the mitogen-activated protein kinase pathway to regulate a variety of cellular 
processes that also include epithelial to mesenchymal transition and cell migration [49]. FGFs 
additionally influence the expression of other factors involved in the regenerative response.

 Experimental results have revealed the positive roles of acupuncture on injury-induced 
regeneration. Electro-acupuncture was shown to promote the differentiation of endogenous 
oligodendrocyte precursor cells into oligodendrocytes in the demyelinated spinal cord in rats 
[50]. In a rat tendon healing model, mechanical stimuli by acupuncture stimulation at the 
juxtaposition to tenotomised locus appeared to transduce mechanical stimulation to biological 
changes [51]. The mechanical stimulation by acupuncture has also proposed to lead to an 
increase in small leucine-rich proteoglycan synthesis by fibroblasts close to the injury sites 
[52]. Clinical application of electro-acupuncture increased total cell counts, transforming 
growth factor-β1 and basic FGF positive cell counts, and the mechanical strength of repaired 
tendon than the control groups received no treatment [53].

 There are reports indicating that needling may induce injuries and promote regenerative 
processes. Baris et al. [54] asserted that the micro-needling with roller device increases the 
viability of random skin flaps in rats. The percentage of flap necrosis in the skin treated with 
micro-needling was lower than the control group. The amount of neovascularization and the 
number of vascular structures within the papillary dermal layer treated with micro-needling 
was also significantly increased [54]. According to the case series of prolotherapy in which 
the injection of proliferant solution triggers the body’s wound healing cascade, intra-articular 
injection of dextrose solution to zygapophyseal joints improved the chronic whiplash related 
neck pain [55]. Maxwell et al. [56] also reported that the subjects received ultrasound-guided 
dextrose prolotherapy showed a reduction of pain by 80-90% during light activity and sports 
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after 6 week treatment.

 Besides, acupuncture per se can make injuries in the course of passing of needles 
through the external surface to the internal target sites. Acupuncture involves the insertion and 
manipulation of thin needles in the skin and subsequent tissues at acupuncture points. There 
existed a dense distribution of connective tissues and neurovascular complexes underneath 
acupuncture points. Degrees of injuries might depend on the thickness of needle, depth of needle 
penetration, and intensity of manual or electrical stimulation of needle. We use a quite inclusive 
definition of regeneration or repair as a process that allows an organism to gain the function 
of an organ or structure damaged by injuries or disease. As a needle of acupuncture penetrates 
from the skin to target sites such as tendons, ligaments, muscles, teno-osseus insertion sites, 
and capsular membranes of joints, layers of connective tissues are injured and thus trigger 
regenerative events; i) a local immune activation is induced at the site of needle penetration, 
ii) plural growth factors conduct concerted regenerative duties in healing the damaged tissues, 
and iii) the injured tissues recover their normal functions.

4. What is Fuzopuncture?

 As acupuncture is increasingly used for the treatment of pain and other conditions [57,58], 
manipulation of acupuncture needle attracts much concern among medical experts. Manual 
needle manipulation or electrical stimulation after needle insertion has been commonly used 
to strengthen the effects of acupuncture [59,60]. Studies have shown that manual acupuncture 
(back-and-forth motion or up-and-down motion) or electrical stimulation in specific frequencies 
applied to acupuncture points can facilitate the release of specific neuropeptides in the central 
nervous system, eliciting profound physiological effects and even activating self-healing 
mechanisms [61-63]. Although manual acupuncture or electro-acupuncture appears to be as 
effective as non-steroidal anti-inflammatory drugs and opioid analgesics for postoperative 
pain control or inflammatory pathogenesis reversal [64,65], maintenance of needles might be 
cumbersome, particularly in agitated animals. In recent years, the injection of pharmacological 
medication or purified herbal medicine to acupuncture points is widely used to enhance and 
prolong the effects of stimulation of acupuncture points [66,67]. It is a new acupuncture 
therapy that combines acupuncture and medication [68]. This technique is much similar to wet 
needling except that the locus for injection of medication is confined to acupuncture points. In 
contrast to dry needling, wet needling refers to local injection therapy, and uses hollow-bore 
needles to deliver corticosteroids, anesthetics, or other medication [69,70].

 The  fusion of medication (Fuzo) and acupuncture (puncture) coined the word 
Fuzopuncture. Fuzopuncture is one of most prominent acupuncture point injection (API) 
techniques which combine acupuncture and medication in Korea [71,72]. Fuzopuncture 
utilizes the injection of medication to specific acupuncture points which have advantages 



6

Acupuncture

for modulation of joint functions. The acupuncture points used in Fuzopuncture are located 
on the articular cavity, muscles responsible for the articular movement, and spinal segments 
innervating the articular cavity. In the case of frozen shoulder syndrome, clinically known 
as adhesive capsulitis, patients with frozen shoulder exhibit significant deficits in shoulder 
kinematics, including increased elevation and upward scapular rotation due to lack of capsular 
extensibility [73,74]. Corticoid injection to the shoulder joint is generally considered as a 
therapeutic intervention to improve joint mobility and relieve pain [75]. Intra-articular 
injection of medication is widely applied to reduce joint pain and increase joint mobility in 
knee osteoarthritis [76,77]. Therefore, injection of medication into the acupuncture points 
localized on the joint cavity seems to have therapeutic advantages to attain the alleviation of 
pain and facilitation of mobility. 

 Shoulder complex muscle imbalances often lead to an altered shoulder motion. In 
adhesive capsulitis, the upper trapezius tends to be more activated than the lower trapezius, 
and cause an imbalance of scapular stabilizers which is known to cause restrictions in the 
range of motion [78]. Engaging the proper shoulder kinetic chain is accomplished by trigger 
points release with injection of pharmacological substances to dynamic motor muscles. Local 
injection therapy to myofascial trigger points is also reported to be an effective therapy with 
chronic radiculopathy derived pain symptoms [79,80]. As a needle penetrates trigger points 
of the muscles responsible for the movement of the joints, muscular knots become untangled 
and, thus, joint mobility smoothly progresses. A correlation between the progression of 
knee osteoarthritis (OA) and lumbar spine OA was proposed in a family study [81]. This 
correlation was supported by the higher prevalence of lumbar spine degeneration in patients 
with generalized OA at other sites [82]. Furthermore, the facet capsules and adjacent tissue are 
rich in nociceptive receptors, which causes pain when the capsules are irritated by mechanical 
stimulation or inflammation [83,84]. Manipulation of the acupuncture points located on 
paraspinal muscles whose contraction blocks off the passage of spinal nerve to their assigned 
joints is necessary to resume a functional joint activity.

 In this study, we propose that injecting medications into three types of acupuncture 
points employed in Fuzopuncture technique offers a potential therapeutic tool to improve joint 
functions.

5. What Should be Considered in Fuzopuncture?

 Acupuncture point injection (API) utilizes aqueous herbal extracts, herbal distillate, 
vitamins, bee venom, normal saline solution, placental extracts, and Western medication [85-
88]. Results from recent studies revealed that effects of API were ranged from anti-nociception, 
anti-inflammation, immune regulation to nourishment [87-89].

 API has two advantages; acupuncture stimulation per se and pharmacological effect 
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of chemical agent injected. According to Wang et al. [90], the effect of API with carbamyl-β-
methylcholine chloride (CMCC) was stronger than that of intramuscular injection and longer-
lasting than that of intravenous injection, which correlated with the blood concentration of 
CMCC. [90]. A faster onset of action and a comparatively stronger effect of API as compared 
with intramuscular injection might reflect the dense distribution of neurovascular complexes 
in acupuncture points.

 Chen et al. [91] reported that injections of bee venom, normal saline, and vitamins 
B1 and B12 into acupuncture point ST36 activated neuronal signaling than a dry needling 
does. They suggested that both the spatial configuration changes and liquid substrate stimulate 
the acupuncture point and activate neuronal signal transmission system. Moreover, Chao 
et al. [92] demonstrated that the plasma concentrations of injected drug were significantly 
affected after API. Mechanisms for the therapeutic effects of API have been focused in animal 
experiments. The action of API, at least animal studies, implies that both volume effect and 
chemical stimulation of the injected substrates stimulate the acupuncture points and evoke 
more profound neurovascular effects than acupuncture alone.

 In respect to needling method of acupuncture, there are two methods; one is superficial 
needling to a depth of 2 mm and the other is deep needling to a depth of 20 mm or more. 
Several studies have compared the therapeutic effects of superficial and deep dry needling 
[93,94]. Ceccherelli et al. [95] suggested that muscular afferents are more important for the 
transmission of acupuncture analgesic signals than the skin afferents. Because the blockade of 
nervous afferent fibers from the skin does not eliminate the acupuncture analgesia whereas the 
anesthetic blockade in deep tissue eliminates acupuncture analgesia [94], the deep needling is 
known to be more effective than the superficial one for the treatment of trigger point-associated 
pain [96]. Moreover, needle stimulation into the anterior tibial muscle in healthy subjects 
increases both skin and muscle blood flow as compared with superficial insertion [97].

 It is necessary to consider the types of pain that patients suffer. Is the pain of a nociceptive, 
neuropathic, or nerve root compression type? If the pain is persistent dull aching quality, it 
is a primary somatogenic tissue damage-evoked trigger point nociceptive pain and hence 
can be relieved by superficial injection. For a burning or electrical shock-like pain, which is 
neuropathic or nerve root compression pain, clinical results show that deep stimulation has a 
better analgesic effect when compared with superficial stimulation [95]. Because trigger points 
are supposed to be the site where nociceptors such as the polymodal-type receptors have been 
sensitized by various factors [94], the drug injection to trigger points localized in muscle may 
produce greater activation of sensitized polymodal-type receptors, resulting in stronger effects 
in pain relief.

 Fuzopuncture employs the same principle as API with the choice of  specific acupuncture 
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points. Medication is injected into the acupuncture points localized on the joints, muscles 
responsible for the movement of the joints, and paravertebral segments responsible for the 
innervation of the joints in Fuzopuncture. As needles pass through the skin down to the muscle, 
the polymodal receptors distributed in the skin, fascia, and muscle are altogether activated. 
Deep stimulation of acupuncture points, in Fuzopuncture, seems to elicit more profound effects 
during the course of disease control.

6. Methods

6.1. Temporomandibular Joints

 The temporomandibular dysfunctions (TMD) is one of the most common conditions 
of chronic orofacial pain [96]. Patients with TMD are most sensitive in the chewing muscles, 
pre-auricular area, or in the temporomandibular joint [97]. It has been suggested that between 
40% and 75% of the population presents at least one sign of TMD, such as the presence of joint 
sounds in temporomandibular joint (TMJ) and 33% have at least one symptom such as facial 
or TMJ pain [98]. TMD may be muscular and/or articular, but the literature has shown that 
the types of muscular origin are more prevalent [99]. Recent studies have reported a higher 
prevalence of TMD in women [100,101]. The etiology of TMD is multifactorial, originated 
by association between psychological, structural, and postural factors that unbalance the 
occlusion, masticatory muscles, and TMJ. Parafunctional habits, emotional tension, and stress 
also act as etiological factors related to alterations in TMJ [102].

 As with any joint aspiration or injection procedure, sterile technique must be followed. 
The needle is inserted into the identified acupuncture points and proceeded in correct direction. 
Reduced resistance will be felt at the acupuncture points of entering the joint space. If aspiration 
precedes the injection, the needle is held with a hemostat while the syringe is changed. The 
acupuncture points for treating TMD are SI19, ST7, ST6, GB3, and TE16. Acupuncture 
points SI19 and ST7 are localized on peri-auricular region; SI19 (Figure 1A) is located in the 
depression between the anterior border of the center of the tragus and the posterior border of 
the condylar process of the mandible [103]. SI19 is easily accessible by tip of needle in the 
depression anterior to the center of the tragus with the mouth opened. ST7 (Figure 1B) is 
located in the depression between the midpoint of the inferior border of the zygomatic arch 
and the mandibular notch [103]. When the mouth is closed, ST7 is located at the depression 
inferior to the zygomatic arch. Through SI19 and ST7, sterile 16 mm-long 26 gauge needles 
are inserted and each 0.2 mL of drug solution is delivered to TMJ of the patients whose mouths 
are open.

 ST6 (Figure 1B) is located on one fingerbreadth (middle finger) anterosuperior to the 
angle of the mandible [103]. When the mouth is closed and the teeth are clenched, ST6 is 
located at the prominence of the masseter. GB3 (Figure 1B) is located on the depression 
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superior to the midpoint of the zygomatic arch [103]. GB3 is the point on which the temporalis 
is originated and the masseter is inserted. Using 1 mL syringes with sterile 16 mm-long 26 
gauge needles, each 0.2 mL of drug solution is delivered to ST6 and GB3 when patient’s 
mouth is closed. Injection into ST6 and GB3 then enables to facilitate the opening of the 
mouth, thereby releasing pain induced by the contraction of the masseter and the temporalis 
muscles.

 TE16 (Figure 1C) is located in the depression anterior to the sternocleidomastoid 
muscle, posterior to the angle of the mandible [103]. Stimulation of TE16 enables to relax 
paravertebral muscles which influence the contraction of the muscles engaged in the opening 
of mouth. With a sterile 40 mm-long 25 gauge needle, 1 mL of drug solution is delivered to 
TE16. Injection to TE16 also provides stimulation of the accessary nerve which is often used 
to deliver the local anesthesia for all procedures in mandibular teeth [104].

6.2. Neck Facet Joints

 Neck pain is a common problem with an episodic course that affects a large proportion 
of the population. Neck pain may originate from intervertebral discs, facet joints, ligaments, 
fascia, muscles, and nerve root dura [105,106]. The facet joints are formed by the superior and 
inferior processes of each vertebra. Each facet joint is positioned at each level of the spine to 
provide the necessary support especially with rotation. Facet joints also prevent each vertebra 
from slipping over the one below. A small capsule surrounds each facet joint providing a 
nourishing lubricant for the joint. Also, each joint has a rich supply of tiny nerve fibers that 
provide a painful stimulus when the joint is injured or irritated [107]. Inflamed facets can cause 
a powerful muscle spasm.

 The symptoms of facet joint syndrome entirely differ on the location of the degenerated 
joints, the severity of the damage, and pressure on the surrounding nerve roots. In symptomatic 
facet syndrome, the location of the degenerated joints plays significant roles in the symptoms 
that are experienced. Patients with degenerated joints in the upper spine often feel pain radiating 
throughout the upper neck and shoulders. The pain is worsened by stress on the facet joints by 
diffraction into hollow back (retroflexion) or lateral flexion but also by prolonged standing or 
walking.

 The set of acupuncture points recommended are Ex-HN15, GB21, SI14, and BL10 for 
neck pain. Sterile 40 mm-long 23 gauge needles are inserted into acupuncture points Ex-
HN15, GB21, SI14, and BL10 at the same time as patients are seated. Ex-HN15 (Figure 2), 
a member of extra channel acupuncture points, is localized on the facet joints between the 
cervical vertebra 6 (C6) and 7 (C7). From the injury mechanisms during stimulated whiplash, 
it was revealed that capsular ligament strain reached a maximum at C6-C7 [108]. Through 
Ex-HN15, 1 mL solution of medication is infused to the facet joint cavity between C6 and C7. 
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Injection to Ex-HN15 cavity alleviates pain and immobility caused by the irritation of the facet 
capsules and adjacent tissues.

 With a facet joint-evoked pain, injection to the trigger point-related muscle areas is a 
good choice for eliminating shortened sarcomeres including contraction knots. Usually, 1 mL 
of drug solution is injected to the acupuncture points while needles are inserted to a depth of 
25 mm, which is deep enough to penetrate the body of the muscle mass. GB21 (Figure 2) is 
the midpoint of the line on the posterior neck connecting the spinous process of C7 and the 
outer margin of the acromion [103], and coincides with the trigger point of the upper trapezius 
muscle. The upper trapezius originates at the external occipital protuberance, the medial third 
of the superior nuchal line, the ligamentum nuchae, and the spinous process of C7. Thus, 
tightness or pain in the upper trapezius is associated with range of motion limitation in neck 
joint. SI14 (Figure 2) is located 4.5cm away from, horizontally, the lower margin of spinous 
process of the first thoracic vertebrae (T1) [103], and corresponds to the active trigger point of 
levator scapular muscle. The levator scapula is attached to the posterior tubercles of transverse 
processes of C1-C4, and its tightness or pain is associated with limitations in the upper cervical 
motion [109].

 BL10 (Figure 2) is located on the paravertebral region of the neck, at the same level 
as the superior border of the spinous process of C2, in the depression lateral to the trapezius 
muscle [103]. BL10 has an advantage to stimulate the semispinalis capitus as well as relax the 
spinal nerve hypersensitivity. It was demonstrated that injection to BL 10 enables the tension 
of the nape of the neck detangled, resulting in relief of pain such as migraine [110].

6.3. Shoulder Joints

 Shoulder pain is a common musculoskeletal problem that causes disability, pain, and sick 
leave expenses for the patient [111,112]. The most frequent shoulder diagnosis is subacromial 
pain syndrome (also called shoulder impingement syndrome) [113] and adhesive capsulitis.

 Magnetic resonance imaging has become a frequently used diagnostic tool for the 
evaluation of structural abnormalities in the shoulder including the rotator cuff and the 
subdeltoid/subacromial bursa, and other structural abnormalities [114]. Prevalence of rotator 
cuff or bursa abnormalities is weakly related to symptoms, and similar findings are often found in 
asymptomatic persons. Changes (grade 1) in 80% of the supraspinatus tendons of asymptomatic 
baseball pitchers with no significant difference between the throwing and the non-throwing 
arm were reported [115]. Conversely, no significant differences for the prevalence of partial 
tears, acromioclavicular joint degeneration, or tendinopathy were shown in symptomatic vs 
asymptomatic Ironman Triathletes [116]. There is a review reporting that partial thickness 
tears of the rotator cuff are more common in asymptomatic volunteers than in individuals with 
painful shoulders [117]. Other studies show that enhancement of the subacromial/subdeltoid 
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bursa was not found to be related to shoulder symptoms in symptomatic and asymptomatic 
rotator cuff tears [118,119]. In contrast, another study found that subacromial bursal effusion 
was correlated to the reported severity of the shoulder disability in patients with subacromial 
impingement syndrome [120].

 Adhesive capsulitis is characterized by pain, stiffness, and impaired function at the 
glenohumeral joints [121]. Patients of adhesive capsulitis typically experience onset of shoulder 
pain followed by a loss of motion especially in the motion of flexion, abduction, and external 
rotation [122]. As adhesive capsulitis is generally related to a shortening and fibrosis of the 
joint capsule surrounding the shoulder joint, the contracture of shoulder ligaments actually 
decreases the volume of the capsule, thus limiting range of motion [123]. The average range 
of motion in the frozen stage of patients is documented to be 98º of abduction, 117º of flexion, 
and 33º of external rotation with shoulder abducted to 90º [73]. It is likely that limitations in 
range of motion and pains associated with adhesive capsulitis are not only related to capsular 
and ligamentous tightness but also fascial restrictions, muscular tightness, and trigger points 
within the muscles.

 Acupuncture points SI10, LU1, GB21, SI11, SI12, HT1, and Ex-HN15 are recommended 
for the treatment of shoulder joint pain. Usually 1 mL of drug solution is injected to each 
acupuncture point while a 40 to 60 mm-long 23 gauge needle is inserted to a depth of 25 to 40 
mm. SI10 (Figure 3A) is localized on the posterior scapulohumeral joint while LU1 (Figure 
3B) is localized at the medial margin of coracoid process. In order to successfully infuse 
medication into the anterior scapulohumeral joint, the tip of needle should be entered LU1 and 
proceeded towards the anterior scapulohumeral joint.

 SI11 (Figure 3A) is localized on the upper third of the line connecting the midpoint 
of the spine of scapula and the lower margin of scapula [103], and coincide with the trigger 
point of infraspinatus muscle. SI12 (Figure 3A) is located in the scapular region, in the 
supraspinatus fossa, superior to the midpoint of the spine of the scapula [103]. Clinically 
meaningful improvements were reported in pain and disability while trigger points of upper 
trapezius, supraspinatus, and infraspinatus musculature were intervened by needling [124]. 
As SI11, SI12, and GB21 (Figure 3A) coincide with the trigger points of the infraspinatus, 
supraspinatus, and trapezius respectively, injection of medication to SI11, SI12, and GB21 
relieves tightness or pain in these muscles which are associated with range of motion limitation 
in neck and shoulder joints. Through HT1 (Figure 3C) on axillary fossa, the tip of needle 
can be finally placed on subscapularis muscle which plays a key role in the development of 
adhesive capsulitis [125].

 Ex-HN15 (Figure 3A), a member of extra channel acupuncture points, is selected for 
spinal modulation of shoulder joint innervation.
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6.4. Elbow Joints

 Lateral epicondylitis (LE), commonly called tennis elbow, is one of the most common 
enthesopathies in sports medicine. The primary symptoms include persistent pain and tenderness 
over the lateral epicondyle with the inability in carrying out activities of daily living. LE 
affects about 1–3 % of the general population and peaks in the fourth and fifth decades of life 
[126-128]. Most specialists think that the pathology of LE is degenerative because the non-
inflammatory, chronically degenerative changes in the extensor carpi radialis brevis muscle 
origins were identified during surgery [129]. The nature of the disease is common extensor 
tendon injuries aggravated by active and resisted wrist extension and/or repetitive rotation, 
extension, and flexion of the forearm [130].

 The set of acupuncture points recommended are LI11, TE10, LU5, TE12, SI15, and 
Ex-HN15 for elbow pain. LI11 (Figure 4A) is located in the depression on the lateral end of 
the cubital crease while the elbow is fully flexed [103]. TE10 (Figure 4B) is located on the 
posterior aspect of the elbow, 1 B-cun apart from the prominence of the olecranon, where 9 
B-cun is determined as the distance from the anterior axillary fold to the cubital crease [103]. 
Injection of 1.5 mL of drug solution to LI11 or TE10 is done using 3 mL syringes with 30 mm-
long 23 gauge needles.

 TE12 (Figure 4B) is located on the posterior aspect of the elbow, 5 B-cun apart from 
the prominence of the olecranon [103]. LU5 (Figure 4A) is located on the anterior aspect of 
the elbow at the cubital crease, in the depression lateral to the biceps brachii tendon [103]. 
It is noticeable that skipping elbow syndrome, an uncommon cause of pain in the posterior-
medial elbow area, is caused by the dislocation of the abnormal insertion of the medial triceps 
head over the medial epicondyle during flexion and extension movements [131]. Injection to 
TE12 and LU5 which are located on the triceps and brachialis respectively enables to release 
contraction knots made in these muscles. With sterile 40 mm-long 25 gauge needles, each 1 
mL of drug solution is delivered to TE12 and LU5.

 For spinal stimulation of the elbow joint, SI15 and Ex-HN15 are selected. SI15 (Figure  
4C) is located at the same level as the inferior border of the spinous process of C7 in the upper 
back region [103]. SI15 is 3 centimeters lateral to the posterior median region. With sterile 25 
mm-long 23 gauge needles, each 1 mL of drug solution is delivered to SI15 and Ex-HN15.

6.5. Wrist Joints

 Distal radioulnar joint (DRUJ) pain is a frequent cause of ulnar sided wrist pain and is 
a common indication for steroid injection of the wrist. DRUJ arthritis has a number of causes, 
including accrued stress over a life time, traumatic injury, and rheumatologic conditions [132]. 
Initial therapy for DRUJ pain usually consists of conservative therapies such as rest, nonsteroidal 
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anti-inflammatory medications, static and/or dynamic splinting, and steroid injections [133]. 
When combined with a local anesthetic, steroid injections have the added utility of helping 
clinicians diagnose the DRUJ as the site of ulnar sided pain [134].

 The set of acupuncture points recommended are LI5, TE4, LI10, PC4, and EX-HN15 
for DRUJ pain. LI5 (Figure 5A) is located at the radial side of the dorsal wrist crease, distal 
to the radial styloid process, in the depression of the anatomical snuffbox [103]. TE4 (Figure 
5A) is located in the depression ulnar to the extensor digitorum tendon, on the dorsal wrist 
crease [103]. Through LI5 and TE4 which are located on the posterolateral aspect of the wrist, 
each 0.5 mL of drug solution is reached in the joint cavity by sterile 25 mm-long 26 gauge 
needles.

 LI10 (Figure 5A) is located on the line connecting the radial styloid process with lateral 
epicondyle of the humerus, 2 B-cun inferior to the cubital crease where the distance from the 
cubital crease to the wrist crease is assigned to 12 B-cun [103]. As the radial tunnel pressure 
is increased on moving the wrist from neutral to a flexion-pronation position, the lengthening 
of supinator muscle gets shorter [135]. Injection to LI10 relieves contraction of the brachialis, 
the extensor carpi longus, the extensor carpi brevis, and the supinator simultaneously. PC4 
(Figure 5B) is located between the tendons of the palmaris longus and the flexor carpi radialis, 
and 5 B-cun proximal to the palmar wrist crease on the anterior aspect of the forearm [103]. 
Injection to PC4 contributes to the relief of the knotted flexor muscles. Each 1 mL of solution 
can be infused to LI10 and PC4 using syringes with 30 mm-long 25 gauge needles.

 Injection to Ex-HN15 (Fig. 5C), localized on the facet joint between C6 and C7, is 
selected to provide the spinal modulation on the wrist joint.

6.6. Thoracic Facet Joints

 The pain generators of the thoracic spine follow the same pattern as the lumbar spine. 
Namely, chronic thoracic or chest wall pain may also be transmitted by intervertebral discs, 
facet joints, ligaments, fascia, muscles, and nerve root dura [136]. The spinal facet joints have 
been shown to have an abundant nerve supply [107] and are known to be susceptible to arthritic 
changes, degenerative changes, inflammation, and injury all of which can lead to a restriction 
in range of motion and pain upon movement [137-139].

 The therapeutic spinal facet joint interventions generally used for the treatment of axial 
spinal pain of facet joint origin are intra-articular facet joint injections, facet joint nerve blocks, 
and radiofrequency neurotomy [140,141]. Despite interventional procedures being common 
as treatment strategies for facet joint, there is yet a limited systematic review assessing the 
effectiveness of various therapeutic facet joint interventions.
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 The set of acupuncture points recommended are BL13, BL15, and BL43 for thoracic 
pain. Usually, 1 mL of drug solution is injected to the acupuncture points with 40 mm-long 25 
gauge needles. BL13 and BL15 (Figure 6) are 2.5 cm lateral to the posterior median line in the 
upper back region and located at the same level as the inferior border of the spinous process of 
T3 and T5, respectively [103]. They also lie on the paravertebral muscles including longissimus, 
rotator, and multifidus. For the percutaneous treatment of thoracic pain, the entering point of 
needle is 2.5 cm lateral from the median line, with a needle depth of 2.5 to 4 cm.

 BL43 (Figure 6) is located at the same level as the inferior border of the spinous process 
of T4 [103]. BL43 is 4.5 cm lateral to the posterior median line. By injecting medication 
to BL43, the muscular knots which are formed by the contraction of the trapezius and the 
rhomboid major are detangled.

6.7. Lumbar Facet Joints

 Multiple structures in the lumbar spine including discs, facet joints, and sacroiliac joints 
have been considered the major sources of pain in the low back and/or lower extremities. Lumbar 
facet joints are paired synovial joints between the superior and inferior articular processes of 
consecutive lumbar vertebrae and between the fifth lumbar vertebra and the sacrum. In 21% to 
41% of a heterogenous population with chronic low back pain, lumbar facet joints have been 
implicated as the source of chronic pain [142-144]. The facet capsules and adjacent tissue are 
rich in nociceptive receptors, which causes pain when the capsules are irritated by mechanical 
stimulation or inflammation [145,146]. There has been much discussion about appropriate 
managements of lumbar facet joint pain, encompassing multiple therapeutic techniques such 
as lumbar intra-articular injections [147], lumbar facet joint nerve block [148], and lumbar 
radiofrequency neurotomy [149].

 The set of acupuncture points recommended are BL23, BL25, BL26, and BL30 for 
low back pain (Figure 7). A sterile needle with 90 mm-long 23 gauges is used for injection of 
medication to the respective acupuncture points. BL23 (Figure 7A), BL25 (Figure 7B), and 
BL26 (Figure 7B) are localized on the facet joints of the lumbar vertebrae at the second (L2), 
fourth (L4), and fifth (L5) levels, respectively [103]. They lie on the paravertebral muscles 
including longissimus, rotator, and multifidus. For the percutaneous treatment of low back 
pain, the entering point of the needle is 2.5 cm lateral from the median line, with a needle depth 
of 2.5 to 8 cm.

 Meanwhile, the sacroiliac joint is regarded as a potential source of low back pain, affecting 
15% to 30% of individuals with chronic non-radicular pain [150,151]. The extensive network 
of strong ligaments maintains the integrity of the joint acting as mechanical stabilizers, and are 
also involved with limiting the extent of sacroiliac joint motion [152,153]. Posterior pelvic ring 
ligaments, sacrospinous and sacrotuberous ligaments also contribute pelvic stability. With the 
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use of computational approaches involving finite element modeling, the increased stiffness of 
sacrospinous and sacrotuberous ligaments was demonstrated to decrease pelvic motion [154]. 
As BL30 (Fig. 7B) is localized on the sacrotuberous and sacrospinous ligaments, injection to 
BL30 may alleviate stiffness and contribute pelvic stability.

6.8. Hip Joints

 Hip disorders are mainly responsible for the reduced quality of life in terms of pain, 
loss of mobility and independence, disability, increased use of health care resources, and 
loss of productivity. The prevalence of osteoarthritis (OA) in the hip increases with age. The 
young men are more affected than women, while women are the most affected over the age 
of 45. The success rate of conservative treatment is limited. It is often necessary to consider 
surgical procedure like total hip replacement. While OA is the most common hip disease, 
different disorders can affect the hip joint. Rheumatoid arthritis is associated with significant 
morbidity, increased mortality, and a complex multifactorial pathogenesis [155], resulting in 
systemic autoimmune destruction of bone and joints [156]. Inflammatory cells and activated 
macrophages release cytokines which significantly contribute to sustained inflammation and 
joint destruction [157]. Besides, femoroacetabular impingement (FAI) affects the hip and 
pelvis with abnormal contact between the acetabular rim and proximal femur [158]. FAI is 
increasingly recognized as a potential cause of early hip OA and labral cartilage pathology 
[159].

 The set of acupuncture points used for treating hip joint pain is ST31, GB29, GB30, 
BL36, BL23, and BL24. ST31 (Figure 8A) is located on the anterior aspect of the thigh, in 
the depression among three muscles; the proximal portion of the rectus femoris, the sartorius, 
and the tensor fasciae latae muscle [103]. ST31 is at the intersection of the line connecting the 
lateral end of the base of the patella with the anterior superior iliac spine and the horizontal 
line of the inferior border of the pubic symphysis [103]. GB29 is located in the buttock region. 
GB29 (Figure 8B) is the midpoint of the line connecting the anterior superior iliac spine and 
the prominence of the greater trochanter [103]. GB30 (Figure 8B) is located at the junction of 
the lateral one third and medial two thirds of the line connecting the prominence of the greater 
trochanter with the sacral hiatus [103]. Through ST31, GB29, and GB30 which are localized 
on the hip joint, each of 3 mL of medical solution is infused to deep joint cavity using sterile 5 
mL syringes with 100 mm-long 23 gauge needles.

 BL36 (Figure 8C) is located at the midpoint of the gluteal fold in the buttock region 
[103]. It was revealed that the gluteal muscle damage lead to higher in vivo hip joint loads 
during sitting down and standing up activities after total hip arthroplasty [160]. Injection to 
BL36 targets to reduce the contact forces imposed on the gluteal muscle. BL23 and BL24 
(Figure 8D) are located at the same level as the inferior border of the spinous process of L2 
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and L3, respectively [103]. BL23 and BL24 are 2.5 cm lateral to the posterior median line. 
Physical examination findings indicate that hip dysfunction are common in patients presenting 
with low back pain [161]. Patients with low back pain and positive hip examination findings 
were demonstrated to have more pain and worse function compared to patients with low back 
pain without positive hip examination findings [161]. Sterile syringes with 40 to 60 mm-long 
25 gauge needles are used for injection to BL36, BL23, and BL24 to infuse 1 mL of drug 
solution.

6.9. Knee Joints

 OA of the knee joints represents the largest group of knee joint diseases. Knee OA is 
a progressive chronic disease affecting more than 20% of people older than 45 years [162]. 
With the increase in life expectancy, it seems that the need for knee arthroplasty rises causing 
significant economic burdens for pain control and rehabilitation of patients. The primary 
discomfort by patients suffering knee OA are pain, stiffness, instability, and loss of function. 
In early disease, pain is intermittent and mostly associated with joint use. As symptomatic 
disease progresses, patients feel the chronic pain at rest and during the night. The joints will 
feel stiff, resulting in typical pain and difficulty when initiating movement after a period of 
rest.

 OA pain is due to inflammation which may be present in bone tissues, cartilages, joints, 
discs, ligaments, soft tissues, and muscles [163]. OA affects not only the articular cartilage 
but also the underlying bone and adjacent joint structures [164]. Inflammation of the synovial 
membrane may be absent in the earlier stages of OA. However, as the disease progresses, 
some degree of synovitis usually exists. The targets of knee OA treatment are pain decrement, 
function and mobility increment, prevention or correction of the deformity, and slowing the 
progression of the disease.

 In regarding pain control and movement rehabilitation, acupuncture points ST35 and 
LR8 are recommended for knee joint cavity. At the same time, acupuncture points KI10, SP10, 
ST34, and GB31 are used to ameliorate the muscular tension in knee OA. ST35 (Figure 9A) is 
localized on the lateral margin of patella tendon along the knee joint line [103]. LR8 (Figure 9B) 
is located in the depression medial to the tendons of the semitendinosus and semimembranosus 
muscles, at the medial end of the popliteal crease [103]. Through ST35 and LR8, each 6 to 8 
mL of medication is reached in the synovial joint cavity by using 10 mL syringes with a 40 
mm-long 22 gauge needles.

 KI10 (Figure 9C) is located between the tendons of semitendinous and semimembranous 
muscles in the region of popliteal fossa [103]. Where the B-cun unit is used in the lower limb, 
the distance from the superior border of the pubic symphysis to the base of the patella is 
defined to 18 B-cun. SP10 (Figure 9D) is located on the anteromedial aspect of the thigh, 2 
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B-cun superior to the medial end of the base of the patella [103]. ST34 (Figure 9A) is located 
between the vastus lateralis muscle and the lateral border of the rectus femoris tendon, 2 
B-cun superior to the base of the patella [103]. GB31 (Figure 9E) is located in the depression 
posterior to the iliotibial band where the tip of hand rests, when standing up with the arms 
hanging alongside the thigh [103]. SP10, ST34, and GB31 are localized to the trigger points 
of the vastus medialis, the rectus femoris, and the vastus lateralis, respectively. Using sterile 
syringes with 40 mm-long 25 gauge needles, each 1 mL of drug solution is injected to KI10, 
SP10, and ST34. From our clinical experience, it is proposed that treating muscles around the 
knee joint is indispensable to improve instability of knee joint.

 BL25 (Figure 9F) is localized on the facet joints of L4, and lie on the paravertebral 
muscles including longissimus, rotator, and multifidus. For the percutaneous treatment of low 
back pain, the entering point of the needle is 2.5 cm lateral from the median line, with a needle 
depth of 2.5 to 4 cm. Usually, 1 mL of drug solution is injected to BL25 by a 3 mL syringe with 
60 mm-long 25 gauge needle.

6.10. Ankle Joints

 The ankle joints are formed by the articulation of the talus with the tibia and fibula. The 
medial and lateral malleoli of the tibia and fibula stabilize the talus. Ankle injuries often result 
from sport injuries and can cause a painful, debilitating sprain [165]. The ankle injuries include 
sprains, ligament and bone fractures, and joint damage [166]. Animal models have been used 
to study ankle joint injuries. However, testing manipulation in animal models appears to be 
difficult due to the association of endpoint with a number of osteopathic treatments and the 
lack of objective methods to measure relevant parameters [167,168]. Although the mechanisms 
underlying the effects of inflammation on the symptoms and recovery of an injured ankle joint 
remain incompletely elucidated, the involvement of inflammatory cells and their production 
and secretion of a set of pro-inflammatory cytokines, e.g. interleukin 6, tumor necrosis factor 
α, and interferon ɤ have been acknowledged [169-172]. Reduction of production and secretion 
of these pro-inflammatory cytokines may reduce the pain and promote the recovery [173].

 The set of acupuncture points recommended are ST41, GB40, GB39, BL56, ST36, 
BL25, and BL26 for the ankle pain. ST41 (Figure 10A) is located on the anterior aspect of 
the ankle, in the depression at the center of the front surface of the ankle joint, between the 
tendons of extensor hallucis longus and extensor digitorum longus [103]. GB40 (Figure 10B) 
is located in the depression lateral to the extensor digitorum longus tendon, anterior and distal 
to the lateral malleolus [103]. Through ST41 and GB40, each 1 mL of medication is infused to 
the ankle joint successfully using 3 mL syringes with 30 mm-long 23 gauge needles.

 To rehabilitate the ankle joint, GB39, BL56, and ST36 are suitable to be administered 
with medication. Where the B-cun unit is used in the lower limb, the distance from the popliteal 
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crease to the prominence of the lateral malleolus is arranged to be 16 B-cun. GB39 (Figure 
10C) is located on the fibular aspect of the leg, anterior to the fibula, 3 B-cun proximal to 
the prominence of the lateral malleolus [103]. BL56 (Figure 10D) is located on the posterior 
aspect of the leg, between the two muscle bellies of the gastrocnemius muscles, 5 B-cun distal 
to the popliteal crease [103]. ST36 (Figure 10A) is located on the tibialis anterior muscle in the 
anterior aspect of the leg, 3 B-cun inferior to the lateral margin of patella [103]. Chronic ankle 
instability (CAI) patients displayed a reduced ankle evertor activation that could place CAI 
at a high risk of giving way or sprain injury [174]. In the landing phase, an increased tibialis 
anterior activation of CAI led to increased co-contraction of ankle muscles in the sagittal and 
frontal plane [174]. Besides, the electromyographic activity of the pronators and supinators is 
geared to their biomechanical advantage according to their position relative to the subtalar and 
talocrural joint axes during isometric contractions [175]. Injection to GB39, BL56, and ST36 
contributes to reduce a risk of giving away and sprain injury as well as relieves the muscle 
tension to accomplish the mediolateral stability of the ankle joint complex (i.e. talocrural and 
subtalar joints). Each 0.5 mL of solution is usually injected to GB39, BL56, and ST36 with 40 
mm-long 25 gauge needles.

 BL25 and BL26 (Figure 10E) are located at the same levels as the inferior border of the 
spinous process of L4 and L5, respectively. They are situated 2.5 cm lateral to the posterior 
median line. There is compelling evidence that lower extremity arthrosis is related with lumbar 
spinal disease [176,177]. Using 710 randomly selected cadaveric specimens, a significant 
association was found between lumbar disc degeneration and tibiotalar joint arthritis [177]. A 
cross section study comparing normal subjects and patients with lumbar disc herniation with 
sciatica revealed that ankle plantar flexion torque was significantly lower in the lumbar disc 
herniation group than the control group [178]. Moreover, in a preliminary study with collegiate 
football players, low back dysfunction and suboptimal endurance of the core musculature 
appear to be important injury risk factors for strains and sprains of foot [179]. Each 1 mL 
of drug solution is injected to BL25 and BL26 by 3 mL syringes with 60 mm-long 25 gauge 
needles.

7. Conclusions

 One of treatments for joint disorders includes the use of acupuncture stimulation to 
produce an analgesic effect and to improve the joint mobilization. The classical channel 
acupuncture points which have marked concordance with pain indications of trigger points 
could provide a good therapeutic tool to treat muscles, ligaments, tendons, subcutaneous fascia, 
peripheral nerves, and neurovascular bundles. Due to the combined effects of medication and 
acupuncture, Fuzopuncture yields dramatic and synergistic effects on degenerative and chronic 
joint diseases. The loci selected for Fuzopuncture are important variables to improve joint 
dysfunctions. By using the acupuncture points localized on the joint cavity, muscles acting in 
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1A

8. Figures

1C1B
Figure1: Acupuncture points for Fuzopuncture in TMJ disorder

Figure 2: Acupuncture points for Fuzopuncture in neck facet joint disorder

concert with the joints, and spinal regions innervating the joints, Fuzopuncture provides good 
therapeutic outcomes in joint diseases.
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4A 4B 4C
Figure 4: Acupuncture points for Fuzopuncture in elbow joint disorder 

5A 5B 5C

3A 3B 3C
Figure 3: Acupuncture points for Fuzopuncture in shoulder joint disorder

Figure 5: Acupuncture points for Fuzopuncture in wrist joint disorder 



Figure 6: Acupuncture points for Fuzopuncture in thoracic facet joint disorder

7A 7B
Figure 7: Acupuncture points for Fuzopuncture in lumbar facet joint disorder

8A 8B
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8C
Figure 8: Acupuncture points for Fuzopuncture in hip joint disorder

9A 9B 9C

8D

9D 9E 9F
Figure 9: Acupuncture points for Fuzopuncture in knee joint disorder

10A 10B 10C
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Figure 10: Acupuncture points for Fuzopuncture in ankle joint disorder

9. References

1. Nakatani Y and Yamashita K. (1997) Ryodoraku Acupuncture. Ryodoraku Research Institute, Tokyo, Japan. 

2. Lee BC, Yoo JS, Baik KY, Kim KW, and Soh KS. (2005) Novel threadlike structures (Bonghan ducts) inside lymphatic 
vessels of rabbits visualized with a Janus Green B staining method. Anat Rec B New Anat, 286: 1–7. 

3. Lee BC, Baik KY, Johng HM, Nam TJ, Lee J, Sung B, Choi C, Park WH, Park ES, Park DH, Yoon YS, and Soh KS. 
(2004) Acridine orange staining method to reveal the characteristic features of an intravascular threadlike structure. Anat 
Rec B New Anat, 278: 27–30.

4. Kim BH. (1963) On the Kyrungrak system. J Acad Sci DPR Korea, 1–35. 

5. Ma W, Tong H, Xu W, Hu J, Liu N, Li H, and Cao L. (2003) Perivascular space: possible anatomical substrate for the 
meridian. J Altern Complement Med, 9: 851–859. 

6. Cho ZH, Chung SC, Jones JP, Park JB, Park HJ, Lee HJ, Wong EK, and Min BI. (1998) New findings of the correlation 
between acupoints and corresponding brain cortices using functional MRI. Proc Natl Acad Sci U S A, 95: 2670–2673.

7. Li G, Cheung RT, Ma QY, and Yang ES. (2003) Visual cortical activations on fMRI upon stimulation of the vision-
implicated acupoints. Neuroreport, 14: 669–673. 

8. Li G and Yang ES. (2011) An fMRI study of acupuncture-induced brain activation of aphasia stroke patients. 
Complement Ther Med, 19: S49–S59.

9. Liu K, Li AH, Wang W, and Xie YK. (2009) Dense innervation of acupoints and its easier reflex excitatory character 
in rats. Zhen Ci Yan Jiu, 34: 36–42. 

10. Li AH, Zhang JM, and Xie YK. (2004) Human acupuncture points mapped in rats are associated with excitable 
muscle/skin-nerve complexes with enriched nerve endings. Brain Res, 1012: 154–159.

11. Langevin HM., Churchill DL, Fox JR, Badger GJ, Garra BS, and Krag MH. (2001) Biomechanical response to 
acupuncture needling in humans. J Appl Physiol, 91: 2471–2478.

12. Abraham TS., Chen ML, and Ma SX. (2011) TRPV expression in acupuncture points: response to electroacupuncture 
stimulation. J Chem Neuroanat, 41: 129–136.

13. Travell JG and Rinzler SH. (1946) Relief of cardiac pain by local block of somatic trigger areas. Proc Soc Exp Biol 
Med, 63: 480-482.

14. Travell JG and Simmons DG. (1983) Myofascial pain and dysfunction: the trigger point manual. Baltimore, Williams 

10D 10E



24

Acupuncture

and Wilkins.

15. Melzack R, Stillwell DM, and Fox EJ. (1977) Trigger points and acupuncture points for pain: Correlations and 
implications. Pain, 3: 3-23.

16. Birch S. (2003) Trigger point-acupuncture point correlations revisited. J Altern Complement Med, 9: 91-103.

17. McGarey WA. (1974) Acupuncture and body energies. Phoenix, Gabriel Press.

18. Dorsher PT and Fleckenstein J. (2008) Trigger points and classical acupuncture points. Part1: Qualitative and 
quantitative anatomic correspondences. Ger J Acupunct Relat Tech, 51: 15-24. 

19. Deadman P, Al-Khafaji M, and Baker K. (1998) A manual of acupuncture. Hove, East Sussex (UK), Journal of 
Chinese Medicine Publications.

20. Netter FH. (1989) Atlas of human anatomy. Ciba-Geigy.

21. Clemente CD. (1981) Anatomy: a regional atlas of the human body. 2nd ed. Baltimore, Urban & Schwarzenberg.

22. Dorsher PT and Fleckenstein J. (2008) Trigger points and classical acupuncture points. Part2: Clinical correspondences 
in treating pain and somatovisceral disorders. Ger J Acupunct Relat Tech, 51: 6-11.

23. Casanueva B, Rivas P, Rodero B, Quintial C, Llorca J, and González-Gay MA. (2014) Short-term improvement 
following dry needle stimulation of tender points in fibromyalgia. Rheumatol Int, 34: 861-866. 

24. Carisson C. (2002) Acupuncture mechanisms for clinically relevant long-term effects: a reconsideration and 
hypothesis. Acupunct Med, 43: 82-89.

25. Neal BS and Longbottom J. (2012) Is there a role for acupuncture in the treatment of tendinopathy? Acupunct Med, 
30: 346-349.

26. Lewit K. (1979) The needle effect in the relief of myofascial pain. Pain, 6: 83-90.

27. Hsieh YL, Kao MJ, Kuan TS, Chen SM, Chen JT, and Hong CZ. (2007) Dry needling to a key myofascial trigger 
point may reduce the irritability of satellite MTrPs. Am J Phys Med Rehabil, 86: 397–403.

28. Hong C. (2006) Treatment of myofascial pain syndrome. Curr Pain Headache Rep, 10: 345–349.

29. Hong C. (2000) Myofascial trigger points: pathophysiology and correlation with acupuncture points. Acupunct Med, 
18: 41–47.

30. Imamura M, Fischer A, Imamura S, Kaziyama H, Carvalho A, and Salomao O. (1998) Treatment of myofascial pain 
components in plantar fasciitis speeds up recovery: documentation by algometry. J Musculoskelt Pain, 6: 91–110.

31. Cotchett MP, Landorf KB, and Munteanu SE. (2010) Effectiveness of dry needling and injections of myofascial 
trigger points associated with plantar heel pain: a systematic review. J Foot Ankle Res, 3, 18. doi: 10.1186/1757-1146-
3-18.

32. Zhang S, Yip T, and Li Q. (2009) Acupuncture treatment for plantar fasciitis: a randomized controlled trial with six 
months follow-up. Evid Based Complement Alternat Med, 20: 1–10.

33. Langevin HM, Bouffard NA, Badger GJ, Churchill DL, and Howe AK. (2006) Subcutaneous tissue fibroblast 
cytoskeletal remodeling induced by acupuncture: evidence for a mechanotransduction-based mechanism. J Cell Physiol, 
207: 767–774.

34. Trinh K, Graham N, Gross A, Goldsmith C, Wang E, Cameron I, and Kay T. (2007) Acupuncture for neck disorders. 
Spine (Phila Pa), 32: 236–243.



25

Acupuncture

35. Brinkhaus B, Witt CM, Jena S, Linde K, Streng A, Wagenpfeil S, Irnich D, Walther HU, Melchart D, and Willich 
SN. (2006) Acupuncture in patients with chronic low back pain: a randomized controlled trial. Arch Intern Med, 166: 
450–457.

36. Cherkin DC, Sherman KJ, Avins AL, Erro JH, Ichikawa L, Barlow WE, Delaney K, Hawkes R, Hamilton L, Pressman 
A, Khalsa PS, and Deyo RA. (2009) A randomized trial comparing acupuncture, simulated acupuncture, and usual care 
for chronic low back pain. Arch Intern Med, 169: 858–866.

37. Tidball JG. (2005) Inflammatory processes in muscle injury and repair. Am J Physiol Regul Integr Comp Physiol, 
288: R345–R353.

38. Cantini M and Carraro U. (1995) Macrophage-released factor stimulates selectively myogenic cells in primary 
muscle culture. J Neuropathol Exp Neurol, 54: 121–128.

39. Massimino ML, Rapizzi E, Cantini M, Libera LD, Mazzoleni F, Arslan P, and Carraro U. (1997) ED2+ macrophages 
increase selectively myoblast proliferation in muscle cultures. Biochem Biophys Res Commun, 235: 754–759.

40. Cantini M, Giurisato E, Radu C, Tiozzo S, Pampinella F, Senigaglia D, Zaniolo G, Mazzoleni F, and Vitiello L. 
(2002) Macrophage-secreted myogenic factors: a promising tool for greatly enhancing the proliferative capacity of 
myoblasts in vitro and in vivo. Neurol Sci, 23: 189-194.

41. Lien CL, Schebesta M, Makino S, Weber GJ, and Keating MT. (2006) Gene expression analysis of zebrafish heart 
regeneration. PLoS Biol, 4: e260. doi:10.1371 /journal.pbio.0040260.

42. Borowiak M, Garratt AN, Wustefeld T, Strehle M, Trautwein C, and Birchmeier C. (2004) Met provides essential 
signals for liver regeneration. Proc Natl Acad Sci, 101: 10608–10613.

43. Russell WE, Kaufmann WK, Sitaric S, Luetteke NC, and Lee DC. (1996) Liver regeneration and hepatocarcinogenesis 
in transforming growth factor-α-targeted mice. Mol Carcinog, 15: 183–189.

44. Mitchell C, Nivison M, Jackson LF, Fox R, Lee DC, Campbell JS, and Fausto N. (2005) Heparin-binding epidermal 
growth factor-like growth factor links hepatocyte priming with cell cycle progression during liver regeneration. J Biol 
Chem, 280: 2562–2568.

45. Husmann I, Soulet L, Gautron J, Martelly I, and Barritault D. (1996) Growth factors in skeletal muscle regeneration. 
Cytokine Growth Factor Rev, 7: 249–258.

46. Floss T, Arnold HH, and Braun T. (1997) A role for FGF-6 in skeletal muscle regeneration. Genes & Dev, 11: 
2040–2051.

47. Turner N and Grose R. (2010) Fibroblast growth factor signaling: from development to cancer. Nat Rev Cancer, 10: 
116–129.

48. Boilly B, Vercoutter-Edouart AS, Hondermarck H, Nurcombe V, and Le Bourhis X. (2000) FGF signals for cell 
proliferation and migration through different pathways. Cytokine Growth F R, 11: 295–302.

49. Dailey L, Ambrosetti D, Mansukhani A, and Basilico C. (2005) Mechanisms underlying differential responses to 
FGF signaling. Cytokine Growth F R, 16:233–247.

50. Yang XH, Ding Y, Li W, Zhang RY, Wu JL, Ling EA, Wu W, and Zeng YS (2017) Effects of electroacupuncture and 
the retinoid X receptor (RXR) signalling pathway on oligodendrocyte differentiation in the demyelinated spinal cord of 
rats. Acupunct Med, 35: 122-132. 

51. de Almeida Mdos S, de Freitas KM, Oliveira LP, Vieira CP, Guerra Fda R, Dolder MA, and Pimentel ER. (2015) 
Acupuncture increases the diameter and reorganisation of collagen fibrils during rat tendon healing. Acupunct Med, 33: 
51-57.



26

Acupuncture

52. Zhang G, Ezura Y, Chervoneva I, Robinson PS, Beason DP, Carine ET, Soslowsky LJ, Iozzo RV, and Birk DE. (2006) 
Decorin regulates assembly of collagen fibrils and acquisition of biomechanical properties during tendon development. 
J Cell Biochem, 98: 1436–1449.

53. Inoue M, Nakajima M, Oi Y, Hojo T, Itoi M, and Kitakoji H. (2015) The effect of electroacupuncture on tendon 
repair in a rat Achilles tendon rupture model. Acupunct Med, 33: 58-64. 

54. Baris R, Kankaya Y, Ozer K, Kocer RG, Bektas CI, Karatas A, Kocer U, Koca G, and Astarci HM. (2013) The effect 
of microneedling with a roller device on the viability of random skin flaps in rats. Plast Reconstr Surg, 131:1024-1034. 

55. Hooper RA, Frizzell JB, and Faris P. (2007) Case series on chronic whiplash related neck pain treated with 
intraarticular zygapophysial joint regeneration injection therapy. Pain Physician, 10: 313-318.

56. Maxwell NJ, Ryan MB, Taunton JE, Gillies JH, and Wong AD. (2007) Sonographically guided intratendinous 
injection of hyperosmolar dextrose to treat chronic tendinosis of the Achilles tendon: a pilot study. Am J Roentgenol, 
189: W215–W220.

57. Loitman JE. (2000) Pain management: beyond pharmacology to acupuncture and hypnosis. JAMA, 283: 118–119.

58. Silvers M. (2000) Acupuncture wins BMA approval. BMJ, 321: 11.

59. Langevin HM, Churchill DL, Fox JR, Badger GJ, Garra BS, and Krag MH. (2001) Biomechanical response to 
acupuncture needling in humans. J Appl Physiol (1985), 91: 2471-2478.

60. Han JS. (2003) Acupuncture: neuropeptide release produced by electrical stimulation of different frequencies. Trends 
Neurosci, 26: 17-22.

61. Hui KKS, Nixon EE, Vangel MG, Liu J, Marina O, Napadow V, Hodge SM, Rosen BR, Makris N, and Kennedy DN. 
(2007) Characterization of the “deqi” response in acupuncture. BMC Complement Altern Med, 7: 33.

62. Tian JH, Zhang W, Fang Y, Xu W, Grandy DK, and Han JS. (1998) Endogenous orphan FQ: evidence for a role in 
the modulation of electroacupuncture analgesia and the development of tolerance to analgesia produced by morphin and 
electroacupuncture. Br J Pharmacol, 124: 21-26.

63. Yang CX, Shi TF, Liang QC, Yang BF, Jiao RS, Zhang H, Zhang Y, and Xu MY. (2010) Cholecystokinin-8 antagonizes 
electroacupuncture analgesia through its B receptor in the caudate nucleus. Neuromodulation, 13: 93-98. 

64. Gakiya HH, Silva DA, Gomes J, Stevanin H, and Cassu RN. (2011) Electroacupuncture versus morphine for the 
postoperative control pain in dogs. Acta Cir Bras, 26: 346-351.

65. Li QH, Xie WX, Li XP, Huang KT, Du ZH, Cong WJ, Zhou LH, Ye TS, and Chen JF. (2015) Adenosine A2A 
receptors mediate anti-inflammatory effects of electroacupuncture on synovitis in mice with collagen-induced arthritis. 
Evid Based Complement Alternat Med, 2015: 809560. 

66. Yeom MJ, Lee HC, Kim GH, Lee HJ, Shim I, Oh SK, Kang SK, and Hahm DH. (2006) Anti-arthritic effects of 
Ephedra sinica STAPF herb-acupuncture: inhibition of lipopolysaccharide-induced inflammation and adjuvant-induced 
polyarthritis. J Pharmacol Sci, 100: 41-50.

67. Marx C, Silveira MD, Selbach I, da Silva AS, Braga LM, Camassola M, and Nardi NB. (2014) Acupoint injection 
of autologous stromal vascular fraction and allogeneic adipose-derived stem cells to treat hip dysplasia in dogs. Stem 
Cells Int, 2014: 391274. 

68. Kwon YB, Lee JD, Lee HJ, Han HJ, Mar WC, Kang SK, Beitz AJ, and Lee JH. (2001) Bee venom injection into an 
acupuncture point reduces arthritis associated edema and nociceptive responses. Pain, 90: 271-280.

69. Speed CA. (2003) Injection therapies for soft-tissue disorders. Best Pract Res Clin Rheumatol, 17: 167–181.

70. Speed CA. (2007) Injection therapies for soft-tissue lesions. Best Pract Res Clin Rheumatol, 21: 333–347.



27

Acupuncture

71. Cho TH, Cho DP, Park KM, and Park SS. (2013) Fuzopuncture 1. Eusungdang Publisher, Seoul.

72. Park KM, Cho DP, and Cho TH. (2017) Fuzopuncture 2. Eusungdang Publisher, Seoul.

73. Rundquist PJ, Anderson DD, Guanche CA, and Ludewig PM. (2003) Shoulder kinematics in subjects with frozen 
shoulder. Arch Phys Med Rehabil, 84: 1473–1479.

74. Rundquist PJ (2007) Alterations in scapular kinematics in subjects with idiopathic loss of shoulder range of motion. 
J Orthop Sports Phys Ther, 37: 19–25.

75. Wang W, Shi M, Zhou C, Shi Z, Cai X, Lin T, and Yan S. (2017) Effectiveness of corticosteroid injections in adhesive 
capsulitis of shoulder: A meta-analysis. Medicine (Baltimore), 96: e7529. doi: 10.1097/MD.0000000000007529.

76. Creamer P (1999) Intra-articular corticosteroid treatment in osteoarthritis. Current Opinion in Rheumatology, 11: 
417–421.

77. Raeissadat SA, Rayegani SM, Hassanabadi H, Fathi M, Ghorbani E, Babaee M, and Azma K. (2015) Knee 
osteoarthritis injection choices: Platelet- rich plasma (PRP) versus hyaluronic acid (a one-year randomized clinical 
trial). Clin Med Insights Arthritis Musculoskelet Disord, 8: 1-8.

78. Lin JJ, Wu YT, Wang SF, and Chen SY. (2005) Trapezius muscle imbalance in individuals suffering from frozen 
shoulder syndrome. Clin Rheumatol, 24: 569–575.

79. Xie P, Qin B, Yang F, Yu T, Yu J, Wang J, and Zheng H. (2015) Lidocaine injection in the intramuscular innervation 
zone can effectively treat chronic neck pain caused by MTrPs in the trapezius muscle. Pain Physician, 18: E815-E826.

80. Saeidian SR, Pipelzadeh MR, Rasras S, and Zeinali M. (2014) Effect of trigger point injection on lumbosacral 
radiculopathy source. Anesth Pain Med, 4: e15500.

81. Bijkerk C, Houwing-Duistermaat JJ, Valkenburg HA, Meulenbelt I, Hofman A, Breedveld FC, Pols HA, van Duijn 
CM, and Slagboom PE. (1999) Heritabilities of radiologic osteoarthritis in peripheral joints and of disc degeneration of 
the spine. Arthritis Rheum, 42:1729-1735.

82. Günther KP, Stürmer T, Sauerland S, Zeissig I, Sun Y, Kessler S, Scharf HP, Brenner H, and Puhl W. (1998) 
Prevalence of generalised osteoarthritis in patients with advanced hip and knee osteoarthritis: the Ulm Osteoarthritis 
Study. Ann Rheum Dis, 57: 717-723.

83. Takahashi Y, Ohtori S, and Takahashi K (2010) Dorsoventral organization of sensory nerves in the lumbar spine as 
indicated by double labeling of dorsal root ganglion neurons. J Orthop Sci, 15: 578–583.

84. Ashton IK, Ashton BA, Gibson SJ, Polak JM, Jaffray DC, and Eisenstein SM. (1992) Morphological basis for 
back pain: the demonstration of nerve fibers and neuropeptides in the lumbar facet joint capsule but not in ligamentum 
flavum. J Orthop Res, 10: 72–78.

85. Wang M, Gao YH, Xu J, Chi Y, Wei XB, Lewith G, and Liu JP. (2015) Zusanli (ST36) acupoint injection for 
preventing postoperative ileus: A systematic review and meta-analysis of randomized clinical trials. Complement Ther 
Med, 23: 469-483.

86. Yim YK, Lee H, Hong KE, Kim YI, Ko SK, Kim JE, Lee SY, and Park KS. (2010) Anti-inflammatory and immune-
regulatory effects of subcutaneous Perillae Fructus extract injections on OVA-induced asthma in mice. Evid Based 
Complement Alternat Med, 7: 79-86.

87. Kang SY, Kim CY, Roh DH, Yoon SY, Park JH, Lee HJ, Beitz AJ, and Lee JH. (2011) Chemical stimulation of the 
ST36 acupoint reduces both formalin-induced nociceptive behaviors and spinal astrocyte activation via spinal alpha-2 
adrenoceptors. Brain Res Bull, 86: 412-421.

88. Cho TH and Park KM. (2014) Complex regional pain syndrome type 1 relieved by acupuncture point injections with 



28

Acupuncture

placental extract. J Acupunct Meridian Stud, 7: 155-158.

89. Kim JK, Kim TH, Park SW, Kim HY, Kim SH, Lee SY, and Lee SM. (2010) Protective effects of human placenta 
extract on cartilage degradation in experimental osteoarthritis. Biol Pharm Bull, 33: 1004-1010.

90. Wang YM, Gao JH, Lu B, Peng J, Bin F, Cui JJ, Wang HX, Ma YY, and Yu XC. (2012) Comparison of the effects 
of carbamyl-beta-methylcholine chloride administered by intravenous, intramuscular and intra-acupuncture point 
injections. J Tradit Chin Med, 32: 93-98.

91. Chen CY, Lin CN, Chern RS, Tsai YC, Chang YH, and Chien CH. (2014) Neuronal activity stimulated by liquid 
substrates injection at Zusanli (ST36) acupoint: The possible mechanism of aquapuncture. Evid Based Complement 
Alternat Med, 2014: 627342.

92. Chao MT, Wade CM, and Booth SL. (2014) Increase in plasma phylloquinone concentrations following acupoint 
injection for the treatment of primary dysmenorrhea. J Acupunct Meridian Stud, 7: 151-154.

93. Naslund J, Naslund UB, Odenbring S, and Lundeberg T. (2002) Sensory stimulation (acupuncture) for the treatment 
of idiopathic anterior knee pain. J Rehabil Med, 34: 231–238.

94. Ceccherelli F, Rigoni MT, Gagliardi G, and Ruzzante L. (2002) Comparison of superficial and deep acupuncture in 
the treatment of lumbar myofascial pain: a double-blind randomized controlled study. Clin J Pain, 18: 149–153.

95. Itoh K, Katsumi Y, and Kitakoji H. (2004) Trigger point acupuncture treatment of chronic low back pain in elderly 
patients–a blinded RCT. Acupunct Med, 22: 170–177.

96. Kalichman L and Vulfsons S. (2010) Dry needling in the management of musculoskeletal pain. J Am Board Fam 
Med, 23: 640-646.

97. Sandberg M, Lundeberg T, Lindberg LG, and Gerdle B. (2003) Effects of acupuncture on skin and muscle blood flow 
in healthy subjects. Eur J Appl Physiol, 90: 114-119. 

98. Al-Ani Z, Gray RJ, Davies SJ, Sloan P, and Glenny A-M. (2005) Stabilization splint therapy for the treatment of 
temporomandibular myofascial pain: a systematic review. J Dent Educ, 69: 1242–1250

99. Ferreira LA, Oliveira RG, Guimarães JP, Carvalho ACP, and De Paula MVQ. (2013) Laser acupuncture in patients 
with temporomandibular dysfunction: a randomized controlled trial. Lasers Med Sci, 28: 1549–1558. 

100. Wang XD, Kou XX, Meng Z, Bi RY, Liu Y, Zhang JN, Zhou YH, and Gan YH. (2013) Estrogen aggravates 
iodoacetate-induced temporomandibular joint osteoarthritis. J Dent Res, 92: 918-924. 

101. Halpern LR, Levine M, and Dodson TB. (2007) Sexual dimorphism and temporomandibular disorders (TMD). 
Oral Maxillofac Surg Clin North Am, 19: 267-277.

102. Camacho JG, Oltramari-Navarro PV, Navarro Rde L, Conti AC, Conti MR, Marchiori LL, and Fernandes KB. 
(2014) Signs and symptoms of temporomandibular disorders in the elderly. CoDAS, 26: 76–80. 

103. WHO. (2008) WHO standard acupuncture point locations in the Western Pacific Region. World health 
organization.

104. Haas DA. (2011) Alternative mandibular nerve block techniques: a review of the Gow-Gates and Akinosi-Vazirani 
closed-mouth mandibular nerve block techniques. J Am Dent Assoc, 142: 8S-12S.

105. Singh V, Manchikanti L, Shah RV, Dunbar EE, and Glaser SE. (2008) Systematic review of thoracic discography 
as a diagnostic test for chronic spinal pain. Pain Physician, 11: 631-642.

106. Boswell MV, Manchikanti L, Kaye AD, Bakshi S, Gharibo CG, Gupta S, Jha SS, Nampiaparampil DE, Simopoulos 
TT, and Hirsch JA. (2015) A best-evidence systematic appraisal of the diagnostic accuracy and utility of facet 
(zygapophysial) joint injections in chronic spinal pain. Pain Physician, 18: E497–E533.



29

Acupuncture

107. Manchikanti L, Kaye AD, Boswell MV, Bakshi S, Gharibo CG, Grami V, Grider JS, Gupta S, Jha SS, Mann 
DP, Nampiaparampil DE, Sharma ML, Shroyer LN, Singh V, Soin A, Vallejo R, Wargo BW, and Hirsch JA. (2015) A 
systematic review and best evidence synthesis of the effectiveness of therapeutic facet joint interventions in managing 
chronic spinal pain. Pain Physician, 18: E535–E582.

108. Pearson AM, Ivancic PC, Ito S, and Panjabi MM. (2004) Facet joint kinematics and injury mechanisms during 
simulated whiplash. Spine (Phila Pa 1976), 29: 390-397.

109. Yoo WG. (2014) Comparison of upper cervical flexion and cervical flexion angle of computer workers with upper 
trapezius and levator scapular pain. J Phys Ther Sci, 26: 269-270.

110. Hou M, Xie JF, Kong XP, Zhang Y, Shao YF, Wang C, Ren WT, Cui GF, Xin L, and Hou YP. (2015) Acupoint 
injection of onabotulinumtoxin A for migraines. Toxins (Basel), 7: 4442-4454.

111. Rudbeck M, Jensen SL, and Fonager K. (2013) Arthroscopic subacromial decompression and predictors of long-
term sick leave benefit and permanent benefits. J Shoulder Elb Surg, 22:1167–1172. 

112. Brox JI. (2003) Regional musculoskeletal conditions: shoulder pain. Best Pract Res Clin Rheumatol, 17: 33–56. 

113. Juel NG and Natvig B. (2014) Shoulder diagnoses in secondary care, a one year cohort. BMC Musculoskelet 
Disord, 15: 89. doi: 10.1186/1471-2474-15-89.

114. Shahabpour M, Kichouh M, Laridon E, Gielen JL, and De Mey J. (2008) The effectiveness of diagnostic imaging 
methods for the assessment of soft tissue and articular disorders of the shoulder and elbow. Eur J Radiol, 65: 194–200. 

115. Miniaci A, Mascia AT, Salonen DC, and Becker EJ. (2002) Magnetic resonance imaging of the shoulder in 
asymptomatic professional baseball pitchers. Am J Sports Med, 30: 66–73. 

116. Reuter RM, Hiller WD, Ainge GR, Brown DW, Dierenfield L, Shellock FG, and Crues JV 3rd. (2008) Ironman 
triathletes: MRI assessment of the shoulder. Skelet Radiol, 37: 737–741. 

117. Reilly P, Macleod I, Macfarlane R, Windley J, and Emery RJ. (2006) Dead men and radiologists don’t lie: a review 
of cadaveric and radiological studies of rotator cuff tear prevalence. Ann R Coll Surg Engl, 88: 116–121.

118. Hodgson RJ, O’Connor PJ, Hensor EM, Barron D, and Robinson P. (2012) Contrast-enhanced MRI of the subdeltoid, 
subacromial bursa in painful and painless rotator cuff tears. Br J Radiol, 85: 1482–1487. 

119. Hirano Y, Sashi R, Izumi J, Itoi E, and Watarai J. (2006) Comparison of the MR findings on indirect MR arthrography 
in patients with rotator cuff tears with and without symptoms. Radiat Med, 24: 23–27. 

120. Ardic F, Kahraman Y, Kacar M, Kahraman MC, Findikoglu G, and Yorgancioglu ZR. (2006) Shoulder impingement 
syndrome: relationships between clinical, functional, and radiologic findings. Am J Phys Med Rehabil, 85: 53–60. 

121. Tveitå EK, Ekeberg OM, Juel NG, and Bautz-Holter E. (2008) Responsiveness of the shoulder pain and disability 
index in patients with adhesive capsulitis. BMC Musculoskelet Disord, 9: 161.

122. Boyle-Walker KL, Gabard DL, Bietsch E, Masek-VanArsdale DM, and Robinson BL. (1997) A profile of patients 
with adhesive capsulitis. J Hand Ther, 10: 222–228.

123. Reeves B. (1975) The natural history of the frozen shoulder syndrome. Scand J Rheumatol, 4: 193–196.

124. Pavkovich R. (2015) The use of dry needling for a subject with acute onset of neck pain: a case report. Int J Sports 
Phys Ther, 10: 104-113.

125. Jankovic D and van Zundert A. (2006) The frozen shoulder syndrome. Description of a new technique and five 
case reports using the subscapular nerve block and subscapularis trigger point infiltration. Acta Anaesthesiol Belg, 57: 
137-143.



30

Acupuncture

126. Gliedt JA and Daniels CJ. (2014) Chiropractic treatment of lateral epicondylitis: a case report utilizing active 
release techniques. J Chiropractic Med, 13: 104–109. 

127. Serafini G. (2012) Treatment of lateral epicondylitis. Ultrasound Guid Musculoskeletal Proced, 45: 340–343.

128. Ruch DS, Orr SB, Richard MJ, Leversedge FJ, Mithani SK, and Laino DK. (2015) A comparison of debridement 
with and without anconeus muscle flap for treatment of refractory lateral epicondylitis. J Shoulder Elb Surg, 24: 236–
241. 

129. Omar AS, Ibrahim ME, Ahmed AS, and Said M. (2012) Local injection of autologous platelet rich plasma and 
corticosteroid in treatment of lateral epicondylitis and plantar fasciitis: randomized clinical trial. Egypt Rheumatol, 34: 
43–49. 

130. Kumai T, Muneta T, Tsuchiya A, Shiraishi M, Ishizaki Y, Sugimoto K, Samoto N, Isomoto S, Tanaka Y, and 
Takakura Y. (2014) The short-term effect after a single injection of high-molecular-weight hyaluronic acid in patients 
with enthesopathies (lateral epicondylitis, patellar tendinopathy, insertional Achilles tendinopathy, and plantar fasciitis): 
a preliminary study. J Orthop Sci Off J Jpn Orthop Assoc, 19: 603–611.

131. Łasecki M, Olchowy C, Pawluś A, and Zaleska-Dorobisz U. (2014) The Snapping Elbow Syndrome as a Reason for 
Chronic Elbow Neuralgia in a Tennis Player - MR, US and Sonoelastography Evaluation. Pol J Radiol, 79: 467-471. 

132. Kleinman WB and Graham TJ. (1998) The distal radioulnar joint capsule: clinical anatomy and role in posttraumatic 
limitation of forearm rotation. J Hand Surg, 23: 588–599.

133. O’Donovan TM and Ruby LK. (1989) The distal radioulnar joint in rheumatoid arthritis. Hand Clin, 5: 249–256.

134. Masala S, Fiori R, Bartolucci DA, Mammucari M, Angelopoulos G, Massari F, and Simonetti G. (2010) Diagnostic 
and therapeutic joint injections. Semin Intervent Radiol, 27:160–171.

135. Erak S, Day R, and Wang A. (2004) The role of supinator in the pathogenesis of chronic lateral elbow pain: a 
biomechanical study. J Hand Surg Br, 29: 461-464.

136. Manchikanti L, Boswell MV, Singh V, Derby R, Fellows B, Falco FJ, Datta S, Smith HS, and Hirsch JA. (2009) 
Comprehensive review of neurophysiologic basis and diagnostic interventions in managing chronic spinal pain. Pain 
Physician, 12: E71-E120.

137. Niemelainen R, Videman T, and Battie MC. (2006) Prevalence and characteristics of upper or mid-back pain in 
Finnish men. Spine (Phila Pa 1976), 31: 1846-1849.

138. Manchikanti L, Boswell MV, Singh V, Pampati V, Damron KS, and Beyer CD. (2004) Prevalence of facet joint pain 
in chronic spinal pain of cervical, thoracic, and lumbar regions. BMC Musculoskelet Disord, 5: 15.

139. Manchikanti L, Pampati V, Fellows B, Beyer CD, Damron KS, Barnhill RC, and Burks TA. (2001) Characteristics 
of chronic low back pain in patients in an interventional pain management setting: A prospective evaluation. Pain 
Physician, 4: 131-142.

140. Chua NH, Gültuna I, Riezebos P, Beems T, and Vissers KC. (2011) Percutaneous thoracic intervertebral disc 
nucleoplasty: Technical notes from 3 patients with painful thoracic disc herniations. Asian Spine J, 5: 15-19.

141. Briggs AM and Straker LM. (2009) Thoracic spine pain in youth: Should we be concerned? Spine Journal, 9: 338-
339.

142. Datta S, Lee M, Falco FJ, Bryce DA, and Hayek SM. (2009) Systematic assessment of diagnostic accuracy and 
therapeutic utility of lumbar facet joint interventions. Pain Physician, 12: 437–460.

143. Schwarzer AC, Wang SC, Bogduk N, McNaught PJ, and Laurent R. (1995) Prevalence and clinical features of 
lumbar zygapophysial joint pain: A study in an Australian population with chronic low back pain. Ann Rheum Dis, 54: 



31

Acupuncture

100–106.

144. Manchikanti L, Manchukonda R, Pampati V, Damron KS, and McManus CD. (2007) Prevalence of facet joint pain 
in chronic low back pain in postsurgical patients by controlled comparative local anesthetic blocks. Arch Phys Med 
Rehabil, 88: 449–455.

145. Takahashi Y, Ohtori S, and Takahashi K. (2010) Dorsoventral organization of sensory nerves in the lumbar spine as 
indicated by double labeling of dorsal root ganglion neurons. J Orthop Sci, 15: 578–583.

146. Ashton IK, Ashton BA, Gibson SJ, Polak JM, Jaffray DC, and Eisenstein SM. (1992) Morphological basis for 
back pain: the demonstration of nerve fibers and neuropeptides in the lumbar facet joint capsule but not in ligamentum 
flavum. J Orthop Res, 10: 72–78.

147. Carette S, Marcoux S, Truchon R, Grondin C, Gagnon J, Allard Y, and Latulippe M. (1991) A controlled trial of 
corticosteroid injections into facet joints for chronic low back pain. N Engl J Med, 325: 1002–1007.

148. Manchikanti L, Singh V, Falco FJE, Cash KA, and Pampati V. (2008) Lumbar facet joint nerve blocks in managing 
chronic facet joint pain: One-year follow-up of a randomized, double-blind controlled trial: Clinical Trial NCT00355914. 
Pain Physician, 11: 121–132.

149. Lakemeier S, Lind M, Schultz W, Fuchs-Winkelmann S, Timmesfeld N, Foelsch C, and Peterlein CD. (2013) A 
comparison of intraarticular lumbar facet joint steroid injections and lumbar facet joint radiofrequency denervation in 
the treatment of low back pain: a randomized, controlled, double-blind trial. Anesth Analg, 117: 228–235.

150. Cohen SP. (2005) Sacroiliac joint pain: A comprehensive review of anatomy, diagnosis, and treatment. Anesth 
Analg, 101: 1440-1453.

151. Simopoulos TT, Manchikanti L, Singh V, Gupta S, Hameed H, Diwan S, and Cohen SP. (2012) A systematic 
evaluation of prevalence and diagnostic accuracy of sacroiliac joint interventions. Pain Physician, 15: E305-E344.

152. Aihara T, Takahashi K, Yamagata M, Moriya H, and Shimada Y. (2000) Does the iliolumbar ligament prevent 
anterior displacement of the fifth lumbar vertebra with defects of the pars? J Bone Joint Surg Br, 82: 846-850.

153. Dujardin FH, Roussignol X, Hossenbaccus M, and Thomine JM. (2002) Experimental study of the sacroiliac joint 
micromotion in pelvic disruption. J Orthop Trauma, 16: 99-103.

154. Hammer N, Steinke H, Lingslebe U, Bechmann I, Josten C, Slowik V, and Böhme J. (2013) Ligamentous influence 
in pelvic load distribution. Spine J, 13: 1321-1330.

155. Sozzani S, Abbracchio MP, Annese V, Danese S, De Pità O, De Sarro G, Maione S, Olivieri I, Parodi A, and Sarzi-
Puttini P. (2014) Chronic inflammatory diseases: do immunological patterns drive the choice of biotechnoloy drugs? A 
critical review. Autoimmunity, 47: 287–306.

156. Feldmann M. (2002) Developmento of anti-TNF therapy for rheumatoid arthritis. Nat Rev Immunol, 2: 364-371.

157. Choy EH and Panayi GS. (2001) Cytokine pathways and joint inflammation in rheumatoid arthritis. N Engl J Med, 
344: 907–916.

158. Beck M, Kalhor M, Leunig M, and Ganz R. (2005) Hip morphology influences the pattern of damage to the 
acetabular cartilage: femoroacetabular impingement as a cause of early osteoarthritis of the hip. J Bone Joint Surg Br, 
87: 1012–1018

159. Ganz R, Parvizi J, Beck M, Leunig M, Nötzli H, and Siebenrock KA. (2007) Femoroacetabular impingement: a 
cause for osteoarthritis of the hip. Clin Orthop Relat Res, 465: 46–52.

160. Damm P, Zonneveld J, Brackertz S, Streitparth F, and Winkler T. (2018) Gluteal muscle damage leads to higher in vivo 
hip joint loads 3 months after total hip arthroplasty. PLoS One, 13: e0190626. doi: 10.1371/journal.pone.0190626. 



32

Acupuncture

161. Prather H, Cheng A, Steger-May K, Maheshwari V, and Van Dillen L. (2017) Hip and Lumbar Spine Physical 
Examination Findings in People Presenting with Low Back Pain, With or Without Lower Extremity Pain. J Orthop 
Sports Phys Ther, 47: 163-172. 

162. Lawrence RC, Felson DT, Helmick CG, Arnold LM, Choi H, Deyo RA, Gabriel S, Hirsch R, Hochberg MC, 
Hunder GG, Jordan JM, Katz JN, Kremers HM, and Wolfe F; National Arthritis Data Workgroup. (2008) Estimates of 
the prevalence of arthritis and other rheumatic conditions in the United States Part II. Arthritis Rheum, 58: 26–35.

163. Rahmati M. Mobasheri A, and Mozafari M. (2016) Inflammatory mediators in osteoarthritis: A critical review of 
the state-of-the-art, current prospects, and future challenges. Bone, 85: 81-90. 

164. Malemud CJ. (2015) Biologic basis of osteoarthritis: state of the evidence. Curr Opin Rheumatol, 27: 289-294

165. Funk JR. (2011) Ankle injury mechanisms: lessons learned from cadaveric studies. Clin Anat, 24: 350–361.

166. Childs S. (1999) Acute ankle injury. Lippincotts Prim Care Pract, 3: 428–437.

167. Knott EM, Tune JD, Stoll ST, and Downey HF. (2005) Increased lymphatic flow in the thoracic duct during 
manipulative intervention. J Am Osteopath Assoc, 105: 447–456.

168. Sluka KA and Wright A. (2001) Knee joint mobilization reduces secondary mechanical hyperalgesia induced by 
capsaicin injection into the ankle joint. Eur J Pain, 5: 81–87.

169. Golder V and Schachna L. (2013) Ankylosing spondylitis: an update. Aust Fam Physician, 42: 780–784.

170. Colbert RA, Tran TM, and Layh-Schmitt G. (2014) HLA-B27 misfolding and ankylosing spondylitis. Mol Immunol, 
57: 44–51.

171. Robinson PC and Brown MA. (2014) Genetics of ankylosing spondylitis. Mol Immunol, 57: 2–11.

172. Dean LE, Jones GT, MacDonald AG, Downham C, Sturrock RD, and Macfarlane GJ. (2014) Global prevalence of 
ankylosing spondylitis. Rheumatology (Oxford), 53: 650–657.

173. Frei R, Biosca FE, Handl M, and Trc T. (2008) Conservative treatment using plasma rich in growth factors (PRGF) 
for injury to the ligamentous complex of the ankle. Acta Chir Orthop Traumatol Cech, 75: 28–33.

174. Li Y, Ko J, Walker MA, Brown CN, Schmidt JD, Kim SH, and Simpson KJ. (2017) Does chronic ankle instability 
influence lower extremity muscle activation of females during landing? J Electromyogr Kinesiol, 38: 81-87. 

175. Hagen M, Schwiertz G, Landorf KB, Menz HB, and Murley GS. (2016) Selective activation of lower leg muscles 
during maximum voluntary isometric contractions. Hum Mov Sci, 50: 30-37. 

176. Pline KM, Madigan ML, Nussbaum MA, and Grange RW. (2005) Lumbar extensor fatigue and circumferential 
ankle pressure impair ankle joint motion sense. Neurosci Lett, 390: 9-14.

177. Boiwka AV, Bajwa NS, Toy JO, Eubanks J, and Ahn NU. (2015) Lumbar degenerative disc disease and tibiotalar 
joint arthritis: a 710-specimen postmortem study. Am J Orthop (Belle Mead NJ), 44: E100-E105.

178. Chen LC, Kuo CW, Hsu HH, Chang ST, Ni SM, Ho CW. (2010) Concurrent measurement of isokinetic muscle 
strength of the trunk, knees, and ankles in patients with lumbar disc herniation with sciatica. Spine (Phila Pa 1976), 35: 
E1612-E1618. 

179. Wilkerson GB, Giles JL, and Seibel DK. (2012) Prediction of core and lower extremity strains and sprains in 
collegiate football players: a preliminary study. J Athl Train, 47: 264-272.


