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The aim of the present study is to examine the structures that interact with the acupuncture needle. For
this purpose, we examined the vicinity of the needle tract formed after experimental acupuncture in ST
acupoint in humans. We used the method for needle tract visualization, developed by us, to demonstrate the
tissues in a condition, maximally close to the condition during the needling. As a result of acupuncture the
integrity of the epithelium, dermis, subcutis and striated muscles is disrupted and folds are formed in the
direction of the needle tract. Elastic and collagen fibers in dermis and subcutis are partially destroyed. We
observed hair follicles, nerve fibers, blood vessels, and muscle spindles in the vicinity of the needle tract.
Some of them are partially destroyed by the acupuncture needle. Larger blood vessels and nerves are not
affected by it. Needling of the acupoint generally causes displacement and destruction of the soft tissue.
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Introduction

Traditional Chinese Medicine (TCM) and acupuncture in particular continue to gain
more and more popularity in Bulgaria, Europe, and all over the world in the last years,
which is one of the reasons for our struggle to clarify the morphological basis of this
ancient healing method. Acupuncture points (acupoint) are important for treatment
in TCM and they can be found by applying the method of standard proportions of
anatomical structures under the control of an apparatus measuring skin resistance [12].
Acupuncture point ST, is one of the most important acupoints used for treatment in
TCM. In human, ST, acupoint is located on the stomach meridian — from ST, (‘lateral
eye of the knee’, at the level of the knee joint space) 3 cun (1 handbreadth) down and 1
fingerbreadth lateral to the anterior crest of the tibia, on the tibialis anterior muscle [§].
In TCM for therapeutic intention, acupuncture needles are inserted into the acupoint.
The depth of the needling ST, acupoint in the human is 1-1.5 cun [8]. Researchers
investigate the mechanism of acupuncture and the nature of acupuncture points [1, 13],
but there is a lot of uncertainty and controversy. Some physicians use the electrical
conductance of the skin at the acupuncture points, for diagnostic purposes [2].
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The aim of the present study is to examine the structures that interact with the
acupuncture needle. For this purpose, we examined the vicinity of the needle tract
formed after experimental acupuncture in ST, acupoint in humans.

Materials and Methods

We used the method for needle tract visualization, developed by us in rats and explained
in detail in previous publications [3, 5, 6] to demonstrate the tissues in a condition,
maximally close to the condition during needling. This method enables the investigator
to demonstrate the tissues in a condition, maximally close to the condition during the
needling process, after retracting the needle. This method was applied on human cadavers
to obtain samples from ST, acupoint. The experiments were carried out on six human
cadavers of different ages available at the Department of Anatomy in the Faculty of
Medicine of the Trakia University. ST, acupoint was located, defined and marked using
the method of standard proportion of anatomical structures — 3 cun down from ST, and
1 fingerbreadth lateral to the anterior crest of the tibia, on the tibialis anterior muscle
[8]. We used standard steel acupuncture needles with size 0.30 x 40 mm. Acupuncture
needles were inserted 25 mm deep into ST, acupoint. Samples from ST, acupoint with
different size 10 x 10-15% 25 mm was excised together with the needle and fixed in
formalin for 48h — 96h. Tissue was paraffin-embedded and sectioned on a conventional
microtome in 5 um sections. The acupuncture needle remained in the paraffin block
and was taken out immediately before its plane was reached by the microtome blade.
We used classical histological techniques of staining: H&E, Orcein and Van Gieson for
visualization of morphological structures in the vicinity of the needle tract.

Results

The method used successfully visualizes needle tract formed after experimental
acupuncture in ST, acupoint in humans (Fig. 1, 2). We demonstrate the needle tract
and tissues in the vicinity in a condition, maximally close to the condition during the
needling. The needle tract defect seen is with a minimum size and is observed across all
tissues through which the needle has passed. The needle tract is visible from the surface
of the ST, acupoint point to its depth. The acupuncture needle destroys and shifts the
tissues through which it passes.

As a result of acupuncture the integrity of the epithelium, dermis, subcutis and
striated muscles is disrupted and folds are formed in the direction of the needle tract.
We observed indentation of the epidermis and compression and displacement of the
connective tissue from acupuncture needle (Fig. 1A). The needle tract formed as a
result of acupuncture is clearly visible in the depth of investigated tissues (Fig. 1, 2)
Changes in the structure are most clearly differentiated in the vicinity of the needle tract
formed by the acupuncture needle. Particles of loose connective tissue and collagen and
elastic fibers fall inside the needle tract into the plane of disrupted striated muscle. We
observed destroyed elastic and collagen fibers in dermis, subcutis and striated muscles
in the needle tract (Fig. 2A-D). We also observed hair follicles, nerve fibers, blood
vessels, sebaceous glands, sweat glands, lymph vessels, striated muscle fibers (Fig. 1)
and muscle spindles in the vicinity of needle tract (Fig. 2C). Some of them are also
destroyed from the acupuncture needle (Fig. 1B-D; 2B). Very interesting observation
was the presence of blood vessels (Fig 1B; 2B), hair follicles (Fig. 1B) particles of
striated muscles (Fig. 2C) and muscle spindles (Fig. 1D) inside in the needle tract.
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The destroyed blood vessels in the needle tract were cut into two parts by the needle.
The muscle spindle observed in the needle tract was removed from its normal position
between striated muscles by the needle and moved along the needle tract (Fig. 1D).
Blood vessels with reduced cross section and in various degrees of compression were
found in the vicinity of the needle tract (Fig. 1B). The larger blood vessels and larger
nerves deeper in tissue were not affected by the needle.

Fig. 1. The representative Hematoxylin & Eosin (H&E)-stained structures in the vicinity of the needle
tract formed after acupuncture in ST, acupoint in humans. (A) The needle tract (arrow) formed after
acupuncture and structures in the vicinity of the needle tract. (B) Needle tract formed after acupuncture
(arrow) and nerve fibers (nf), and blood vessels (BV) in the vicinity of the needle tract (arrow). (C) Hair
follicles (hf) in the vicinity of the needle tract (arrow) destroyed by the acupuncture needle. (D) The
muscle spindle (ms) in the needle tract (arrow) destroyed by the acupuncture needle between striated
muscles (SM). Scale bars: 500 um (A), 200 um (B), 100 um (C), 50 um (D).

Discussion

In our previous investigation of morphology of ST, acupoint in the human we
demonstrated normal anatomical structures in this acupoint: skin, subcutaneous adipose
tissue, blood vessels, nerves, sebaceous and sweat glands, and mast cells. In some areas
of the skin indentations and differences in the thickness of the epidermis and the loose
connective tissue layers were found, but these differences were not pronounced [7]. In
this study we observed normal anatomical structures in this acupoint in the human but
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Fig. 2. The structures in the vicinity of the needle tract formed after acupuncture in ST, acupoint in
humans. (A) Needle tract (arrow) formed after acupuncture and elastic fibers in dermis and subcutis in the
vicinity of the needle tract, partially destroyed by the acupuncture needle (Orcein). (B) Elastic fibers and
blood vessels (BV) in the vicinity of the needle tract (arrow) destroyed by the acupuncture needle (Orcein).
(C) The needle tract (arrow) destroyed striated muscles. Muscle spindles (MS) in the vicinity of needle
tract (arrow) (Van Gieson). (D) Collagen fibers in the vicinity of the needle tract, partially destroyed by the
acupuncture needle (arrow) (van Gieson). Scale bars: 500 um (A, C), 100 um (B), 50 um (D).

also alterations of the structure of elastic and collagen fibers in the vicinity of needle
tract. Our previous results in rats ST, acupoint show normal anatomical structures and
the presence of a thicker layer of loose connective tissue in some areas of the skin,
indentations and differences in the thickness of the epidermis and folding of the deep
fascia [4]. Following acupuncture in ST, in rats, a needle tract is formed in the tissues,
affected by the needle. The influence of the acupuncture needle in ST, in rats induces
morphological changes in the examined tissues — compression and displacement of the
connective tissue in the vicinity of the needle tract. The integrity of derma, subcutis,
deep fascia, epimysium and striated muscle was disrupted by the acupuncture needle
[3]. Changes in the structure of elastic and collagen fibers in ST, in rats are most
clearly defined in the vicinity of the needle tract formed by the acupuncture needle.
The defect is seen with a minimum size, mainly because tissue integrity recovers fast
after the removal of the needle [5]. In this study we successfully visualized needle tract
formed after experimental acupuncture in ST, acupoint in humans and tissues in the
vicinity of this tract. We observed analogous to those in experimental animals changes
in the structure of elastic and collagen fibers in the vicinity of the needle tract. In this
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study we observed destroyed muscle spindles in the needle tract. This indicates that the
acupuncture needle is able to destroy at least some of muscle spindles. We also observed
large nerve fibers and large blood vessels in ST, acupoint in the humans. However,
they were not affected. This confirms our previous investigation in rats, which shows
that larger neurovascular structures remain relatively intact following needling of the
acupoint [3]. All this leads to the conclusion that morphological alterations following
experimental acupuncture in ST, acupoint in humans and rats are similar. Other
researchers have observed the needle tract in the tissue of acupoints. In its vicinity, they
observed nerve fibers, small vessels and muscle spindles in canine acupoints [9]. This
confirms our investigation in humans. Observed changes after acupuncture that occur
in the connective tissue are important because they are probably related to the effect of
acupuncture. Some investigators have suggested that the mechanism of the acupuncture
effects is the reaction of the connective tissue near the needle tract [10, 11, 14]. The
investigators suggest that collagen fibers play an important role in the degranulation of
mast cells and acupuncture analgesia [14]. This shows the important role of the changes
of connective tissue observed after insertion of acupuncture needle, which we confirm
on a morphological level.

Conclusion

The method for needle tract visualization, developed by us successfully visualizes needle
tract formed after experimental acupuncture in ST, acupoint in humans. Needling of
the acupoint generally causes displacement and destruction soft tissue. The alterations
are mainly in the connective tissue of the acupoint. However, smaller blood vessels and
nerve structures, such as muscle spindles, are also affected. The observed morphological
effects of acupuncture are probably related to at least some of the mechanisms of post-
acupuncture reactions.
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