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Background: In accordance with the meridian theory of Traditional Chinese Medicine
(TCM), meridian phenomena are observed along the course of a meridian following
acupuncture. Their visible manifestations include alterations in the color (reddening or
whitening) of the skin as well as papule and vesicle formation.

Objectives: The aim of the present work is to report a series of visible meridian
phenomena manifested in human subjects and to correlate them to TCM concepts. A
total of 1,200 patients, on whom classical acupuncture (with standard single-use needles
without electrostimulation or moxibustion) was applied, were carefully observed and
documented.

Methods: Visible meridian phenomena were photographed using standard photographical
equipment and compared to classical acupuncture channels used by TCM.

Results: Ten patients (5 male, 5 female) exhibited visible meridian phenomena. Lines,
concurring with the meridians, were observed: white lines in seven cases and red lines
in three cases. The duration of the two kinds of phenomena was different. White lines
remained visible for a shorter period (10-15 min), whereas red lines were seen for up to
one hour after needle removal.

Conclusion: These observations indicate that visible meridian phenomena following
acupuncture are objective, albeit rare, findings that coincide with the acupuncture
channels described in the classical works of TCM. The presence of such phenomena
provides a new insight into the concept of meridians and explains the development of the
idea in its historical context.
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INTRODUCTION

Traditional Chinese Medicine (TCM) operates with a set
of specific skin surface “points” which, upon connecting,
form “channels” or “meridians” on the body surface. These
meridians are the system of channels through which vital
energy, or “Qi”, flows through the body [1]. The traditional
concept of the meridian theory is comprised of 12 standard
channels, 12 collaterals, 8 extra meridians, 15 large collaterals,
the musculature of 12 meridians, and 12 skin divisions.
Meridians run on the surface of the whole body, both ver-
tically and horizontally, integrating the inside with the
outside [2].

However, meridians, as they were historically and traditio-

nally developed, remain a vague concept. Multiple structures
or regions of altered physical properties of the body have been
considered to represent meridians, albeit without complete
overlap. Additionally, some complex methods, certainly
unavailable in antiquity, were proposed for meridian demon-
stration [1]. None of those methods or concepts gives a
complete understanding of what the ancient Chinese phy-
sicians conceptualized as meridians.

The impression of meridian existence can be realized
mainly in two aspects. The first is propagating needling sen-
sations along the meridians (PNSAM) [3]—alternatively called
propagated sensation along the channels (PSC) [4]—a kind of
subjective propagating sensation, either spontaneously arising
or induced by needling or other methods of stimulation [3].
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The sensation patterns are, according to patient reports,
mostly lines, zones, or slices. Their widths vary, both between
subjects, meridians, and body parts, tending to be narrower
at the limbs and wider on the trunk [3]. In the 1970s, the
sensations along the meridians were investigated in a huge
patient sample in China of which ~0.3% of the subjects
reported some sort of PNSAM [2]. Combining electrical and
mechanical stimulation made it possible to trace out a line of
feeling, coincident with the classical meridian course. Those
experiments showed that the course of PNSAM propagation
has higher electrical conductance [5]. The second aspect is the
external appearance of objective changes either along or near
the supposed meridian course on the body surface, including
changes in skin color or the appearance of skin eruptions
(macules, papules, and/or vesicles) [3]. It was suggested that
some people (called meridian-sensitive subjects) can develop
papuloid zones along the meridians upon stimulation [3].
In the present text, we will use the term “visible meridian
phenomena” to denote any manifestations along putative
meridians that are visible with the naked eye [6].

Many efforts have been devoted to prove the physical ex-
istence of meridians and their anatomic nature. The Korean
physician, Bonghan Kim [7-9], announced the discovery of
the meridian anatomy and named them “Bonghan ducts” or
“primo ducts”. Morphological studies related to Kim's theory
have been conducted thereafter [10-13]. Putative acupuncture
meridians in skin, skeletal muscle, and on organ surfaces were
shown to get preferentially stained by vital dyes and to not
coincide with blood or lymph vessels or nerves [14]. Further-
more, studies have noted the relationship between meridians
and connective tissue. It was suggested that the connective
tissue in areas along the meridians has certain special features
[15,16], probably related to the conductive properties of the
interstitium [17].

It is also suspected that connective tissue resident mast cells
are involved in the initiation and propagation of sensation
and in the initiation of skin reddening by releasing vasoactive
substances and causing hyperemia [18]. Moreover, mast cells
tend to be distributed along the meridian line [19,20]. Infrared
spectroscopy has shown the existence of “light channels”
of high optical coherence in the human body, which follow
along the meridian lines of TCM [21]. Needling-induced
changes in body thermal images have also been observed.
Higher temperature bands were seen running along channels
on the extremities, especially when the patients felt PNSAM
phenomena, giving an objective correlate to sensation [4].

All of those studies can be interpreted as providing indirect
evidence for the existence of some morphofunctional peculi-
arities along meridian lines. However, despite all efforts,
there is, to date, no undisputed evidence to show that acu-
puncture points or meridians exist as discrete entities [22].
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The aim of the present work is to report multiple instances
of visualization of meridian phenomena on the skin surface
following acupuncture in human subjects. Observing visible
meridian phenomena substantiates the concept of “meridians”
and can explain the development of this complex idea in its
historical context.

MATERIALS AND METHODS

The observations were conducted between 2013 and 2017
on 1,200 patients in the Via Vite Center for Eastern Medicine
in Stara Zagora, Bulgaria; in the Experimental Laboratory of
Chinese Medicine at the Faculty of Medicine in Stara Zagora,
Bulgaria; at the Department of Theory and Methodology of
Kinesitherapy, National Sports Academy, Sofia, Bulgaria; and
in a private acupuncture practice in Sofia, Bulgaria. All of the
patients gave their written informed consent to be included in
the present study. Data handling was done in strict adherence
to the principles of the Declaration of Helsinki. The majority
of the patients underwent more than one procedure involving
classical acupuncture, based on the TCM meridian theory
and according to the symptoms at presentation, without
additional electrostimulation and/or moxibustion.

The following standard single-use needles were used: 0.25 x
50-mm, 0.30 x 40-mm, 0.30 x 50-mm stainless steel needles,
(Beijing Zhongyan Taihe Medical Instrument Co., Ltd.,
China). Before insertion, the skin was briefly disinfected using
a cotton swab soaked in 70% ethanol. The depth of insertion
varied between subjects due to normal variation of skin and
subcutaneous tissue thickness, but was usually between 0.5
and 1.5 cm. Upon insertion, manual stimulation—lifting,
thrusting, or rotating—was applied until a de‘qi sensation was
reported by the patient. Needles were retained for up to 30
min, during which time they were controlled and revisited as
appropriate. Details about the points needled are provided for
each case.

Observed visible meridian phenomena were photographed
by the respective professional performing acupuncture using
standard photographical equipment available at the time
and site of observation (Olympus PEN E-PL 1 camera and
Samsung S3 and Samsung J5 smartphones) using default
camera settings. The resulting images were not digitally
altered in any way, apart from minor exposure and contrast
correction and labeling. The observations were compared to
a standard reference atlas of classical acupuncture channels
used in TCM [23].

RESULTS

Among the 1,200 patients observed, 786 were female and
414 male; their age range was 6-85 years. Ten cases exhibited
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what was classified as visible meridian phenomena. Of those
10 cases, 7 (3 female, 4 male) demonstrated the formation of
white lines and 3 (2 female, 1 male) the formation of red lines
on the skin surface.

The width of the lines varied among the patients, ranging
from a couple of millimeters to a couple of centimeters
(most commonly between 0.5 and 1 cm). The lines also had
variable lengths—from 3-4 ¢cm to > 20 cm. Furthermore,
they persisted for varying periods. White lines were observed
over 10-15 min, before they faded and disappeared. Red lines
persisted longer, for up to 1 h, and remained visible even after
needle removal.

In 9 out of 10 cases of visible meridian phenomena, the
observed lines coincided with those used by TCM classical
acupuncture meridians. One case could not be strictly
interpreted in relation to a meridian passing through a sti-
mulated acupoint. No correlation between subjective sen-
sations reported by the patients and the appearance of visible
meridian phenomena could be established.

1. Visualization of white lines

1) Patient 1: visualization of white line coinciding with
the bladder divergent meridian

The white line phenomenon was observed in a 53-year-
old female patient with disc herniations on several levels: L3-
L4, L4-L5, and L5-S1, presenting with long-standing low
back pain and right leg pain. The patient responded well to
acupuncture and reported lingering of symptoms after each
needle application. On the third application, needles were
placed in the following points: Bai‘hui (GV20), Feng’'chi
(GB20), Fei’shu (BL13), Xin’shu (BL15), Ge’shu (BL17),
Gan’shu (BL18), Pi’shu (BL20), Shen’shu (BL23), Zhi’shi (BL52),
Da’chang’shu (BL25), Jia'ji (EX-B2, L3-L5), Da’zhui (GV14),
Jian’jing (GB21), Ming'men (GV4), Ci’liao (BL32), Zhi’bian
(BL54), Huan’tiao (GB30), Wei’zhong (BL40), and Kun’lun
(BL60). After needle insertion, a white line was evident
between Cheng’fu (BL36) and Wei’zhong (BL40) points (cor-
responding to Bladder meridian, medial branch - Fig. 1A)
and remained visible for at least 10 min, being 25-30 cm long
and several millimeters thick (Fig. 1B). During presentation,
the patient reported intensive feelings of paresthesia (de‘qi)
along the Bladder Divergent Meridian. After the procedure,
the patient experienced a brief worsening of symptoms
(interpreted as therapeutic crisis), followed by rapid and pro-
nounced improvement.

2) Patients 2 and 3: visualization of white line coinciding
with Ren Mai meridian (Conception Vessel)

This phenomenon was observed in two cases. The first

one involved a 10-year-old boy suffering from asthma.
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Fig. 1. Visible meridian phenomenon—white line. (A) The Bladder
Divergent Meridian (blue line); (B) visible meridian phenomenon
(arrows) between acupoints Cheng'fu (BL36) and Wei’zhong (BL40).

Needles were placed in Bai’hui (GV20), Yin'tang (EX-HN3),
He’gu (LI4), Tai’xi (KI3), Nei’guan (PC6), Tai’yuan (LU9),
and Dan’zhong (CV17) points. The line appeared between
acupoint Dan’zhong (CV17) and Shen’que (CV8) shortly after
needle placement and persisted for ~15 min. The width of the
line was less than 5 mm, the length ~35 c¢m, coinciding with
the Ren Mai meridian (Fig. 2A, B).

The second case of a white line along the Ren Mai meridian
was observed in the lower abdomen of a 35-year-old healthy
male. The needles were placed in Qi’hai (CV6), Guan’yuan
(CV4) points (Fig. 2C, D). The white line was seen briefly after
needle placement, persisting for 10-15 min, between acupoint
Qi’hai (CV6) and Guan’yuan (CV4), and was 5-6 cm long and
several millimeters thick.

3) Patient 4: visualization of white line coinciding with
Du mai meridian (Governing Vessel)

A white line coinciding with the Du Mai was visualized in
a 55-year-old female with neck and back pain. The needles
were placed in the following points: Feng’chi (GB20), Jian’jing
(GB21), Chong’gu Zhui’dong (EX-HN), EX C5, A‘shi’xue,
Da’zhui (GV14), Ding’chuan (EX-B1), Tao’dao (GV13), EX
Th2, Shenzhu (GV12), EX Th4, Shen’dao (GV11), Feng'men
(BL12), Fei’shu (BL13), Jue’yin’shu (BL14), and Xin’shu (BL15).
The phenomenon appeared almost instantly after needling
between acupoint Da’zhui (GV14) and Shen’dao (GV11) and
remained visible for 20 min. The white line was 23 cm long
and up to 1 cm thick (Fig. 3B, C). This phenomenon can be
associated with the Du Mai (Governing Vessel) (Fig. 3A).
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4) Patients 5, 6, and 7

Patient 5 was a 20-year-old male with back pain. A white
line appeared between Wei’shu (BL21) and Pi’shu (BL20)
points (5 cm long), coinciding with the Bladder meridian—
the medial branch, remaining visible for 10-15 min.

Patient 6 was a 40-year-old male with back pain. A white
line was seen between points Ge’shu (BL17), Du’shu (BL16),
Xin’shu (BL15), and Jue’yin’shu (BL14) for up to 15 min. It
could be traced to the Bladder meridian—the medial branch.

Patient 7 was a 27-year-old, healthy male. A 2-3 cm-long
white line, associated with the Hegu (LI4) point, was seen for
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Fig. 2. Visible meridian phenomena—white line. (A) Ren Mai
meridian (red arrow and red line; blue arrow and blue line). (B)
Visible meridian phenomenon (red arrows) between acupoints
Dan’zhong (CV17) and Shen’que (CV8). (C) and (D) Visible meridian
phenomena (blue arrows) between acupoints Qi’hai (CV6) and
Guan’yuan (CV4).
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~15 min. However, this line did not follow the Large intestine
meridian.

2.Visualization of red lines

1) Patient 8: visualization of red line coinciding with the
Du Mai meridian

Red line formation was observed in a 65-year-old male
with neck and back pain. The needles were placed in Feng’chi
(GB20), Jian’jing (GB21), Chong’gu Zhui’dong (EX-HN),
Da’zhui (GV14), and Shen’zhu (GV12) points. The pheno-
menon had a length of ~10 cm and a thickness of < 5 mm. It
appeared after needling and was seen for > 60 min (Fig. 4).
The red line followed the course of the Du Mai.

2) Patient 9

Patient 9 was a 55-year-old female with back pain. After
needling of Kun’lun (BL60) point, the 3-5-cm-long red
line followed the course of the Bladder divergent meridian,
remaining visible for > 60 min.

3) Patient 10

Patient 10 was a 45-year-old female with neck and back
pain. Needles were placed in the following points: Bai’hui
(GV20), Fengchi (GB20), Fei’shu (BL13), Xin’shu (BL15),
Ge’shu (BL17), Gan’shu (BL18), Pi’shu (BL20), Shen’shu
(BL23), Zhi’ shi (BL52), Da’chang’shu (BL25), Da’zhui (GV14),
Jian’jing (GB21), Ming'men (GV4), Ci’liao (BL32), Zhi’bian
(BL54), Huan’tiao (GB30), Cheng’fu (BL36), Yin’'men
(BL37), Wei'zhong (BL40), and Kun’lun (BL60). A several
millimeters-thick red line between Xi’yang’guan (GB33) and
Huan’tiao (GB30), following the Gallbladder meridian was
seen and remained visible for > 20 min.

3. Summary of the results

Visible meridian phenomena are extremely rare events,
observed in only 0.83% of all observed subjects, on singular
occasions.

Fig. 3. Visible meridian pheno-
mena—white line. (A) Du Mai
merdian (arrows and blue line).
(B) Visible meridian phenomenon
(arrows) between acupoints Da’zhui
(GV14) and Shen’dao (GV11). (C)
Visible meridian phenomenon
(arrows) between acupoints Da’zhui
(GV14) and Shen’dao (GV11). Note
the absence of similar lines bet-
ween other needles in (B) and the
approximately overlapping with the
needling sites in (C).
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Fig. 4. Visible meridian phenomena—Red lines. (A) Du Mai
meridian (arrows and blue line). (B) Visible meridian phenomenon
(arrows) between acupoints Chong’gu Zhui'dong (EX-HN), Da’zhui
(GV14), and Shen’zhu (GV12). (C) Visible meridian phenomenon
(arrows) between acupoints Chong’gu Zhui'dong (EX-HN), Da’zhui
(GV14), and Shen’zhu (GV12). (D) Visible meridian phenomenon
(arrows) after needle removal between acupoints Chong’gu
Zhui'dong (EX-HN) and Shen’zhu (GV12).

Summary (of all observed subjects):

0.25% - exhibited red line phenomenon

0.58% - exhibited white line phenomenon

99.17% - exhibited no visible meridian phenomena

Visible meridian phenomena appeared rarely, only in < 1%
of all observed subjects. Moreover, their appearance was a
single event over the course of usually at least 10 acupuncture
procedures. The frequency of white and red line appearance
was different. White lines were more common (seen in 0.58%
of subjects) than red lines (in 0.25% of subjects).

When present, visible meridian phenomena are easily
recognizable and can be photographed without special equip-
ment. Despite meticulous observation, we could not make a
repeated observation of the visible meridian phenomenon in
a subsequent procedure of the same patient.

As a general observation, it could be stated that white lines
persisted for a shorter duration (10-15 min) and disappeared
before needle removal. The red lines were seen for longer periods,
remaining visible for up to 1 h after the needles were removed.

54 www.journal-jams.org

DISCUSSION

Our observations indicate that visible meridian phenomena
(white and red lines) exist; they are easily recognizable as
such and can be documented without much effort. These
visible meridian phenomena are a very rare occurrence, both
in the patient cohort as well as during the course of multiple
acupuncture procedures.

We suspect that the reason for the relative scarcity of
reports is that they remain largely unnoticed by the practi-
tioner, as they appear sometime after needle placement. It
is highly likely that these visible meridian phenomena were
observed by ancient Chinese physicians and were interpreted
as what has been established to be meridians. The proof for
this is the fact that the course of the observed white and red
lines was identical with classical TCM channels in 90% of the
cases. The cases in which the visible meridian phenomena do
not coincide with classical channels could be correlated to the
existence of collateral channels, which are also described [24].

The white and red lines are, to our judgment, two different
phenomena. Their appearance is substantially different,
and they remain visible for different duration (up to 15 min
for white lines and > 1 h for red lines). Observations of skin
reddening, similar to the lines in the present cases, have been
reported previously. In meridian-sensitive subjects, “papuloid
zones” (similar to urticarial manifestations) were observed
along the meridians for 1-2 h after stimulation. They also
coincided with propagating sensations and were almost
consistent with the meridian courses recorded in ancient
texts [3]. Our observation confirms the time frame of these
phenomena, albeit without stimulation other than needling.

Visible or near-visible light phenomena cannot be excluded
as contributing factors to the apparent image. Similar findings
were made with highly specialized cameras. It has been
postulated that meridians and acupoints could emit a strong
“cold light”, i.e., ultra-weak luminescence. High-intensity
light-emitting points and lines were found on the body
surface and completely coincided with the classical meridians
and low electrical impedance lines [25]. Radiation field
camera, point light vacuum imagers, and other equipment
can also show supposed meridian phenomena in sensitive
subjects [26]. Moreover, the optical properties of tissues are
different between acupoints and non-acupoints [27].

A temperature response along meridians was reported,
suggesting that meridians have infrared or near infrared
radiation peculiarities. Acupuncture can induce high-
temperature strips along meridians [28], which become more
apparent when heating the acupoints or meridians [29].
Moreover, moxibustion (or similar infrared stimulation) of
the body surface induces the appearance of “light channels”,
which presumably are identical to what are known as
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meridians [30].

Lines on the body surface can also be observed in the intact
state, without additional stimulation [31,32]. Criticism of such
observations on the body surface says that they are technical
artifacts and are not identical to what are considered to be
meridians. It was speculated that the visualization of ener-
getic paths in the sense of meridians, as described in recent
literature, is not possible using thermography, and that
the reported thermographic image of meridians is due to
physical-technical artifacts [33].

The anatomical basis of red visible meridian phenomena
can be, at least partially, attributed to mast cells. Our previous
work demonstrated the presence of mast cells in acupoints [34]
and their degranulation following needling [35,36], which
can contribute to the erythema and reddening of the skin.
Chemotactic migration of mast cells along the acupuncture
meridians was also suspected [37].

The possible interaction between local cutaneous nerves
and mast cells in the initiation of meridian phenomena is
also noteworthy. Cutaneous nerve terminals respond to
manual acupuncture with higher expression of substance P
and calcitonin gene-related peptide, which is accompanied by
aggregation of mast cells [38]. Aggregation and degranulation
of histamine- and serotonin-containing mast cells can cause
reddening and increased local blood flow in the acupoint
[39]. The involvement of peripheral nerves is a widely known
phenomenon called axon reflex, which is essentially a
response to peripheral tissue injury [40]. The skin reddening
seen at the site of the needle insertion is most probably a sign
oflocal hyperemia. It can be caused by axon reflex through its
direct action on cutaneous blood vessels and the local release
of transmitters induced by the axon reflex [41]. Here, we can
speculate that sensory nerve stimulation and the axon reflex
are also involved in the propagating sensations along the
meridians. Communication between adjacent nerve branches,
leading to a robust axon reflex and modulation of afferent
fiber transmission was previously shown to play a role in the
production of acupuncture signals [40].

Sympathetic nerve endings in dermis are plexuses in
arrector pili (AP) muscles. Therefore, it has been suggested
that the propagation of sensation depends on the contraction
of AP muscles and relies on sympathetic axon reflex
through the reticular dermis/hypodermis [42]. Therefore,
we suggest that the appearance of white lines on the skin is
a phenomenon involving both sympathetically mediated
contraction of blood vessels and action of AP muscles, pulling
on skin connective tissue and mechanically compressing
blood vessels passing through it. The same concept of the
appearance of the white lines can be extended to connective
tissue, as it is known to actively react to needle stimulation by
contraction [43,44].

Structures lying deeper than the skin might also be in-
volved [45]. Recently, Benias et al. [46] described the existence
of a previously undescribed interstitial network in the loose
connective tissue. We believe that a partial explanation of
the propagation of acupuncture signals can be found in
this interstitial network, as it provides the means for easier
movement ions, molecules, and/or cells in the direction of the
meridian [17].

Despite our efforts, our attempts to replicate the appearance
of visible meridian phenomena in the same patient were not
successful; therefore, “meridian sensitivity” as a personal
predisposition [3] could be rejected. However, the influence
of factors unrelated directly to the acupuncture itself should
be considered when looking for an explanation of the
visible meridian phenomena. For instance, as 4 out of 10
observations were made before/during/after a thunderstorm,
environmental factors should not to be ignored. Hyperemia
around the needles might create optical contrast, making
preexisting cicatrices, scratches, or other defects of the
skin more visible (although in our observations, we did not
establish such preexisting conditions). It should also be noted
that the visual perception of multiple objects (red points
around needle insertion sites) may lead to their unconscious
combination in patterns or figures (pareidolia), which can be
interpreted as channels by a biased acupuncturist.

At this stage of our research, we are unable to provide
a robust explanation of the rarity of events, nor do we at-
tempt to do so. The most practical reason could be that
they are simply overlooked by the practitioner due to lack
of meticulous observation or bad lighting conditions.
Their appearance might well be only faint and invisible to
an unaided eye. Furthermore, one could speculate about
a correlation between the pathology of the organ and the
appearance of visible meridian phenomena along the cor-
responding meridian. This is however unsubstantiated.

CONCLUSIONS

Visible meridian phenomena following acupuncture
constitute an objective finding. They coincide with the
acupuncture channels described in the classical works of
TCM that were observed by ancient Chinese physicians.
Their appearance is a very rare, but obvious event, which
can be documented. It is highly possible that a number of
physiological processes are simultaneously involved in what
is seen as a single event—the appearance of visible lines on
the body surface. The observation of similar phenomena
without stimulation can lead to the impression that meridians
might as well be natural occurrences made more obvious
by acupuncture stimulation. Additional research is needed
to clarify both the physiological mechanism as well as the
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morphological basis of the visible meridian phenomena.
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