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PERSPECTIVES

1.  Introduction

Meridian and collateral theory is the basis of tradi-
tional Chinese medicine (TCM). Much work has been 
carried out to find the anatomical component of 
meridians and collaterals; however, their existence 
is still disputed [1]. In the visible Chinese human 
project, a national basic research program of China, 

the computer constructed areas rich in fascial con-
nective tissues were found to be very close to the 
locations of meridians and collaterals [1−3]. Based 
on the visible Chinese human digital datasets, vir-
tual three-dimensional (3-D) structures of the areas 
rich in fascial connective tissues along meridians in 
the body’s trunk and limbs were constructed [4]. 
They revealed a line-like structure similar to that 
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of acupoints and meridians or collaterals [5]. Fur-
thermore, these fascial strings were also close to 
virtual meridians in distance. More fascial connec-
tive tissue areas were constructed into 3-D struc-
tures, and more line-like structures were found. 
After the 3-D structures of all fascial connective 
tissues throughout the body had been constructed, 
a body-shaped connective tissue network appeared. 
Subsequently, based on computed tomography and 
magnetic resonance images of living human bod-
ies, the 3-D structures of fascial connective tissue 
were constructed [6]. Similarly, fascial connective 
tissue also appeared in a line-like pattern and was 
co-localized with traditional Chinese meridians. 
Furthermore, using dynamic ultrasound, “Deqi” (a 
sore and numb feeling at acupoints) was found to 
occur only when a needle penetrated or stimulated 
the connective tissue of the fascia [7]. The histo-
logical composition of meridians has been regarded 
as non-specific connective tissue, including loose 
connective tissue and fat tissue [8−11]. The effec-
tive sites of acupuncture are therefore thought 
to be fascial connective tissue, including, amongst 
others, cells and tissues inside sites such as nerve 
endings, capillaries, fibroblasts, undifferentiated 
mesenchymal cells and lymphocytes.

The fascia of the human body is homologous 
in structure to the extracellular matrix of a single 
germ layer organism, the mesoglea of a diploblastic 
organism, and the mesenchyme of a triploblastic 
organism. Their common function is to sustain sta-
bility of the internal environment of an organism 
[12]. During evolution, the constitutive elements of 
organisms can be summarized into two types of sys-
tems (Figure 1), which are (1) the supporting and 
storing system containing adipose and loose con-
nective tissues and (2) the functional systems com-
posed of specialized cells. In other words, the fascial 
network, the mesenchyme, and the extracellular 
fluid are homologous, and their common function is 
to sustain stability of the internal environment of 
an organism. The mesoderm further evolves into 
organs and systems with specific functions, includ-
ing the locomotor, urinary, reproductive and circu-
latory systems [13]. Mesenchyme remnants then 
differentiate into connective tissues that are dis-
tributed throughout the body. The network of fascial 
connective tissues provides support for the func-
tional systems, which are composed of specialized 
cell [14]. The functions of the connective tissues 
play an important role in maintaining a longer life 
span for the organism. Organisms whose fascia sys-
tems are not well evolved have shorter life spans; 
conversely, those organisms with well evolved fas-
cia systems have longer life spans.

Consequently, two new terms have been defined. 
First, fascial anatomy is a new anatomical theory 

[4,6,8]. According to fascial anatomy, each living 
organism is composed of two major systems. One is 
the supporting-storing system, which is composed 
of a network of unspecialized connective tissues. 
The other is the functional system, which contains 
organs and tissues surrounded by the supporting-
storing system. Second, fasciaology is the research 
field that studies the supporting-storing system and 
the mutual relationships between the above two 
major systems in a living organism. The theories of 
fascial anatomy and fasciaology highlight the sig-
nificance of fascial research, which is important 
not only in the field of TCM but also in other fields 
of biomedical research and clinical therapy. TCM 
theories may be scientifically interpreted through 
the use of fasciaology.

2.  Anatomy of Fascia

2.1.  The origin of fascia

The fascia network is homologous with the extra-
cellular matrix of a single germ layer organism, the 
middle lamella of a two germ layer organism, and 
the mesenchyme of a three embryonic layer or-
ganism. When the structures are retrospectively 
displayed and modeled, the components of an or-
ganism during each period can be summarized into 
two major systems (Figure 1). Functional systems 
are composed of cells with specific functions. They 
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Figure 1     Schematic diagram showing that the fascia 
of the human body is homologous in structure to the 
extracellular matrix of a single germ layer organism, the 
mesoglea of a diploblastic organism, and the mesen-
chyme of a triploblastic organism. SS = supporting-storing 
system; FS = functional system; CC = cerebral cortex; 
CN = central nerve; EP = epidermis; Res = respiratory sys-
tem; DS = digestive system; ES = endocrine system; LS = loco-
motor system; US = urinary system; Rep = reproductive 
system; CS = cardiovascular system; FCT = fascial connec-
tive tissue; ECF = extracellular fluid.
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derive from twists and folds of the ectoderm and 
the endoblast (Figure 2). In contrast, the network 
fascia is composed of undifferentiated mesoderm 
tissue. The major histological compositions of fas-
cia are loose connective tissue and adipose tissue. 
These tissues provide a stable internal environment 
for the cells of the functional system [15,16]. The 
above theory is the basis of fascial anatomy.

2.2.  Fascial anatomy

Fascial anatomy is a new perspective on anatomy. 
It classifies body structures into the supporting-
storing system and the traditional functional sys-
tem. This perspective is also applicable to all living 
organisms, from a primitive unicellular organism to 
a higher mammal. It studies the morphological trans-
formation during organic evolution from simple to 
complex. It also investigates how an organism main-
tains a longer life span through the evolution of the 
supporting-storing system.

During evolution, the constitutive elements of 
each organism can be divided into two major sys-
tems, the supporting-storing system composed of 
undifferentiated cells from the network of unspe-
cialized connective tissues, including adipose tissue 
and loose connective tissue, and the functional sys-
tems composed of specialized cells (Figure 3). The 
boundary of the two major systems is the basement 
membrane originating from the endoderm and ec-
toderm and the basement-like membrane origi-
nating from the mesoderm. Undifferentiated stem 
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Figure 2    (A,B) Schematic diagram of a sea urchin 
embryo, the ectoderm is its functional system, and the 
blastocoel is its supporting-storing system (SS). (C,D) 
Diagram of a jellyfish, the ectoderm and the endoderm 
are its functional system while the mesoglea is its SS.
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Figure 3     Schematic diagram showing that the living 
condition of an organism is like that of a lit candle. The 
fascial system composed of the network of unspecialized 
connective tissues is equivalent to the wax of the can-
dle, and the functional system is equivalent to the flame. 
CC = cerebral cortex; CN = central nerve; EP = epidermis; 
Res = respiratory system; DS = digestive system; ES = endo-
crine system; LS = locomotor system; US = urinary system; 
Rep = reproductive system; CS = cardiovascular system, 
FCT = fascial connective tissue; SS = supporting-storing 
system.

cells in the supporting-storing system incessantly 
migrate over the above membranes, differentiate 
into committed-stem cells, and further differentiate 
into functional cells. The structures and functions 
of an organism are maintained by the incessant sup-
plementation and refreshment from the supporting-
storing system to the functional system. Meanwhile, 
under the regulation of the nervous and immune 
systems, the fascia network throughout the body 
regulates the functional and living status of cells 
and provides a stable environment for the survival 
of functional cells [17,18].

The functional system does not refer to the tra-
ditional nine major systems in systemic anatomy, 
which include the musculoskeletal, nervous, endo-
crine, cardiovascular, immune, respiratory, urinary, 
digestive and reproductive systems; rather, it re-
fers to all the cells, tissues and organs that are 
wrapped and segmented by the supporting-storing 
system. The functional system is composed of vari-
ous committed stem cells and functional cells. 
These cells differentiated from the mesoderm and 
the folded endoderm and/or from ectodermal 
cells [9]. Functional cells work together to fulfill 
living activities.

Fascial anatomy studies the structure of an or-
ganism based on the two-system theory. Fascial 
anatomy is different from traditional regional anat-
omy and systematic anatomy. Regional anatomy 
usually only studies human structures according to 
different regions of the body, whereas systematic 
anatomy studies the human body according to both 
the morphologies and functions of organs. Fascial 
anatomy encloses a third parameter, time (Figure 4), 
studying not only the structures and functions of 
the body, but also the morphological transformation 
during organic evolution and embryonic develop-
ment. It investigates how an organism, such as an 
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advanced primate, can maintain a longer life span 
through evolution of the supporting-storing system 
from the mesoderm. Therefore, fascial anat omy 
helps scientists better understand the biologi cal 
essence of an organism by reminding them to study 
anatomy in a dynamic perspective, that is, all cells 
and organs maintain their normal structures and 
functions through the interaction between the 
supporting-storing system and the functional system. 
In other words, fascial anatomy switches anatomi-
cal study from the “dead” to the “living”. When the 
supporting-storing system wears out, the body will 
die. If the living condition of an organism is regarded 
as a lit candle, then the fascial system, the network 
of unspecialized connective tissues containing adi-
pocytes and stem cells, corresponds to the wax of 
the candle, and the functional system corresponds 
to the flame of the candle (Figure 3). The support-
ing-storing system provides energy and cell reserve 
for the functional system, in the same way that the 
wax of the candle provides fuel to the flame. When 
the wax is depleted, the flame will extinguish, as 
with the human body. When the supporting-storing 
system wears out, the body will die.

3.  Physiology of Fascia

Fasciaology studies the supporting-storing system, 
looking, for example, at how this system influences 
the functional system after medical treatments, 
and how its mesenchymal stem cells differentiate 
into functional cells and supplement the functional 
system. Fasciaology also studies the role of the 
supporting-storing system in the living human body 
and the interactions between the two major sys-
tems involved in the mechanisms of acupuncture 
and TCM, evolutionary biology, holistic therapies, 
integrated medicine and complementary medicine. 
The research methods of fasciaology include devel-
opmental biology analysis, non-specific connective 
tissue function research, stem cell research, cyto-
biology, molecular biology, and TCM theory research. 
Fasciaology also studies the curative property of 

mesenchymal stem cells for certain diseases, such 
as senile dementia, cancer, osteoporosis, degener-
ative disease, etc. Fasciaology helps us to study the 
mechanism of some therapies, such as the acupunc-
ture, herbal medicine, holistic therapies, integrated 
medicine and complementary medicine of TCM. 
Therefore, fasciaology promotes the discovery of 
new therapies.

Stem cells in the supporting-storing system are 
undifferentiated cells. These cells have potential to 
differentiate into committed stem cells. Committed 
stem cells are the intermediate types of cells be-
tween stems cells and functional cells. They may 
also have certain proliferating ability to increase 
in number. Functional cells are those that possess 
strong specialized physiological functions in the 
human body. However, they have already lost prolif-
erating ability. All functional cells have a short life-
span because the maintenance of normal morphology 
and physiological functions of an organism requires 
an incessant renewal of functional cells. This cor-
rects the erroneous idea that the number of certain 
functional cells is unchangeable in the human body. 
For example, it had previously been thought that 
the number of neurons in the central nervous system 
could only decrease rather than increase after birth 
and that myocardial cells could only increase in vol-
ume, but not in number. Fasciaology corrects these 
mistakes and provides clear explanations [7].

Cells can migrate and differentiate over the germ 
layers. According to traditional developmental bi-
ology, cells can only differentiate in their own blas-
toderm rather than migrating into another germ 
layer. Recently, differentiation over blastoderms has 
been found to occur in special conditions, for exam-
ple, during recovery from a trauma and the growth 
of a carcinoma. The theory of fasciaology addresses 
the above scientific question of cell differentiation. 
In fasciaology, all cells originate from the stem cells 
of the supporting-storing system. As previously men-
tioned, stem cells are undifferentiated cells from 
the mesoderm. Undifferentiated stem cells differ-
entiate into various committed stem cells and fi-
nally into functional cells during migration over 
basement and basement-like membranes [6].

4.   Biomedical Significance of Fascial 
Anatomy and Fasciaology

Fascial anatomy studies the morphological changes 
from growing to aging and offers a new perspec-
tive on the study anatomy. Therefore, it is different 
from both regional anatomy and systematic anat-
omy. In developmental biology, the mesoderm-
derived mesenchyme differentiates into multiple 
organ systems during individual development, while 
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Figure 4     The relationship between fascial anatomy, 
systematic anatomy and regional anatomy.
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the endoderm and ectoderm form a network of non-
specific fascial connective tissues. This network is 
an independent system composed of stem cells and 
constitutes the supporting-storing system regulated 
by the nervous and the immune systems [19]. Stem 
cells in non-specific connective tissue constantly 
differentiate into committed stem cells and func-
tional cells. Therefore, human cells can be classi-
fied into three categories: stem cells, committed 
stem cells and functional cells. To maintain a longer 
biological life span and a stable interior environ-
ment in the body, body cells constantly renew 
themselves. In fascial anatomy, human life involves 
the continuous consumption of the supporting-
storing system.

Fasciaology is a combination of developmental 
biology, embryology, cytobiology, anatomy, TCM, 
and holistic therapies. With the theory of fasciaol-
ogy, scientists may perceive the human body in a 
simpler, easier and more understandable way be-
cause the human body and all other organisms are 
simplified into two major systems. In this way, we 
can understand how important the supporting-
storing system is, and determine the key effect of 
non-specific connective tissue upon the human body. 
The mechanisms of some therapies can also be 
easily understood in fasciaology and inscrutable TCM 
therapies can be explained in a scientific way [8].

The simple generalization that each organism 
is composed of two major systems may explain 
the mechanism of TCM and may free TCM from 
the shackles of its traditional theories and ancient 
records, promoting the modernization of Chinese 
medicine. The proposal of fasciaology also frees clas-
sical acupuncture therapy from the fetters of an-
cient meridian records by looking at the human body 
from a new perspective. The simple theory explains 
the mechanism of TCM and ushers it into a new 
frontier of medical science. This theory will guide 
people to find new and more effective treatments.

5.   Possible Applications of Fasciaology 
Research in TCM

The theory of fasciaology may scientifically ex-
plain the mechanism of TCM which is an empirical 
subject. The foundation of TCM theories originates 
from many subjective assumptions rather than scien-
tific experiments [20]. There may be some placebo 
effects and other unknown mechanisms existing in 
TCM therapy. Different ancient TCM books have 
different records on TCM theories [21], creating the 
impression that TCM is a pseudo-science. In fas-
ciaology, stimulated stem cells in the supporting-
storing system differentiate to functional cells in 
the functional system, and therefore, provide a cell 

supplement for this system. This may be one of the 
mechanisms for TCM therapy. The result is a mobi-
lization of the body’s reserves of stem cells and a 
regulation of the endocrine system. Electro lyte 
balance and the water balance in the body can also 
occur via this system allowing disease cure. Al-
though TCM treatment regimes differ from person 
to person, a common principle and mechanism for 
treatment has been addressed above [22,23].

In TCM, there are many kinds of physical treat-
ments, including acupuncture, Gua Sha, plum blos-
som needle, and so on. They all stimulate the fascia 
network so as to regulate the metabolism and func-
tions of the functional cells [11,24]. The essence 
of TCM meridians may be explained in the view of 
fascial anatomy. The anatomical basis of meridians 
is the fascia network throughout the body, and the 
histological composition of meridians is non-specific 
connective tissues, including loose connective tis-
sue and fat tissue. The histological structure where 
an acupuncture needle produces an action is fascial 
connective tissue containing nerve endings, capillary 
vessels, fibroblasts, undifferentiated mesenchymal 
cells, lymphocytes, etc. [25−27]. Acupoints are 
those sites that produce strong biological reactions 
when stimulated. Since fascial connective tissue is 
distributed throughout body, acupoints may exist 
in every part of the body [28−30]. The dif ference 
between clinically so-called acupoints and non-
acupoints and between main acupoints and supple-
mentary acupoints is the intensity of the biological 
reactions rather than the structural components.

Since non-specific connective tissue is the ana-
tomical basis of meridians and acupuncture and the 
connective tissue network is distributed through-
out the body, the targets of acupuncture therapy 
may exist all over the body [22,31,32]. Acupoints 
in the human body are sites that can generate sig-
nificant response when stimulated. Non-meridian 
extra acupoints are areas rich with fascial connec-
tive tissues, and they are located outside meridi-
ans. The locations and depths of these areas differ 
among individuals, as do their sensitivity, causing 
therapeutic effects to also differ [33−35]. The an-
cient records of meridians and acupoints, as well as 
those of herbal medicine, have no scientific basis. 
These books, therefore, can only serve as refer-
ences and should not be strictly followed as text-
books [11,23,24,36]. Fascial research may provide 
evidence for the accuracy of acupoints.

6.  Primo-vascular System in the Fascia

Several authors have suggested that an acupuncture 
meridian corresponds to connective tissue, as his-
tological features can distinguish the acupuncture 
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points from surrounding tissues [37,38]. Heine found 
that acupuncture points perforated the dermal fas-
cia that separated subcutaneous tissue from muscle 
tissue [39−41]. He demonstrated the lung meridian 
as a fascia-myo-tendon chain [42,43], a finding 
which has been supported by others [44−48]. Some 
others consider acupuncture points as neurovascu-
lar bundles [49−51] or veins perforating the dermal 
fascia [52]. Langevin observed that most acupoints 
appeared to coincide with intermuscular or intra-
muscular connective tissue planes [11].

Although many investigators have observed a 
close connection between acupuncture meridians 
and fascia, separate anatomical structures corre-
sponding to acupuncture points or meridians that 
are not known in Western biology or medicine have 
also been suggested. Bong-Han Kim is unique in the 
sense that he found a novel circulatory system that 
formed a weblike network throughout an animal’s 
body [53,54]. His claims, however, remained un-
confirmed by other groups, except for a Japanese 
anatomist Fujiwara [55] who reproduced some parts 
of Kim’s claims. Only recently has intensive rein-
vestigation revealed the primo-vessels (Bonghan 
ducts) that correspond to the meridian-like struc-
tures in the animal body [56]. It turns out that 
almost all the primo-vessels lie in the fascia. For 
example, the primo-vessels on the surfaces of in-
ternal organs were sometimes attached to the peri-
toneal fascia surrounding abdominal organs or 
abdominal walls. The primo-vessels were well vis-
ualized by using Trypan blue and were observed 
to form a network in the omentum and the peri-
toneum, which are representative fascia [57]. A 
surprising discovery was made by using this Trypan-
blue-staining method; that is, the primo-vascular 
system existed on the fascia surrounding tumor tis-
sues [58], which, in turn, raised two possibilities. 
One is control or treatment of a tumor by acupunc-
ture through the primo-vascular system. Another 
is the metastasis of cancer through the primo-
vessels. These two opposing possibilities may offer 
novel approaches to cancer biology and medicine. 
Further observation of primo-vascular systems on 
the arachnoid mater of the brain and perineurium 
of nerves have been reported very recently [57].

The close relationship between the primo-vascular 
system and the fascia is natural considering recent 
developments in anatomical understanding and in 
applications to manual and movement therapies, 
including acupuncture, of the fascia system [59]. 
The significance of fascia anatomy as a supporting-
storing system is augmented by the presence of the 
novel primo-vascular system in various fascia. It also 
explains why acupuncture meridians (or the primo-
vessels) are difficult to identify by using ordinary 
histological techniques involving hematoxylin and 

eosin. The primo-vessels are made of the same ma-
terial, collagen fibers, as the fascia, and their dis-
tinction requires specific techniques, which need 
to be fully developed in the future.

7.  Conclusions

The anatomical basis of acupoints and meridians is 
the fascial network distributed throughout the body. 
Meridians consist of non-specific connective tissues, 
including loose connective tissue and fat tissue. 
Acupoints are sites that produce strong biological 
reactions when stimulated. The non-specific con-
nective tissue network has been proposed as the 
supporting-storing system in the hypotheses of fas-
cial anatomy and fasciaology. Recent observation 
of the primo-vascular system in various fascia sur-
rounding internal organs and tumor tissues allows 
more detail and evidence for these hypotheses. 
These hypotheses are being investigated through 
research into the mechanism of acupuncture and 
TCM, evolutionary biology, holistic therapies, inte-
grated medicine, and complementary medicine. 
Research methods include developmental biology 
analysis, aging mechanism research, non-specific 
connective tissue function research, stem cell re-
search, cytobiology, molecular biology, and TCM 
theory research.
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