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bstract

Chronic Lower-Extremity Ulcers (CLEU) are very common in the elderly population, such as chronic Venous Leg Ulcer
(VLU), and in uncontrolled diabetes, such as Diabetic Foot Ulcer (DFU). Since there is no specific therapy, the ulcer normally
takes a long time to heal, and in some cases the ulcer never heals. This significantly affects quality of life of large population,
estimated 1% of the adult population and 3.6% of people older than 65 years. Here we report Fu’s Subcutaneous Needling
(FSN) as a novel intervention in management of 6 cases of CLEU, 3 cases caused by trauma (one was due to surgery), 2 cases
caused by uncontrolled diabetes and one case related to vasculitis. Complete healing was achieved after first FSN treatment in
4 cases with no recurrence. However, one case with vasculitis had lower leg ulcer healed, but new ulcer appeared in adjacent
area, which is still under FSN treatment. One case after cardiac surgery had heart failure and developed severe leg oedema
that stopped FSN therapy. FSN is a newly invented technique which is different from traditional acupuncture in both tools and
methods as well as principles. FSN uses a special trocar acupuncture needle which is inserted underneath the skin to stretch
the subcutaneous layer using a sweeping movement combined with active muscle contraction against resistance. The sensors
for FSN may be dendritic cells, C fibers and/or connective tissue fibers in the dermis/subcutaneous layer, which likely generate
signals to the autonomic nervous system and in turn relaxes skeletal muscle tension to improve both arterial and venous flow. It
may also alter smooth muscle tension to adjust microvascular tones and improve microcirculation. In this way, FSN targets the
fundamental pathogenic mechanism of chronic VLUs and diabetic neuropathy and vasculopathy, thereby effectively improve
the healing processes and quality of life, particularly maintain the ulcer surface clean and dry without odor in all the reported
cases. However, further case-control and mechanistic studies are required to consolidate therapeutic efficacy and demonstrate
proposed biological mechanisms.

Keywords: Chronic lower-extremity ulcers (CLEU); Chronic venous leg ulcer (VLU); Diabetic foot ulcer (DFU); Fu’s Sub-
cutaneous Needling (FSN); Sensors for FSN; Autonomic nervous system; Muscle tone relaxation )
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Introduction

Chronic Lower-Extremity Ulcers (CLEU) is difficult to heal
and a common lesion that significantly affects life quality [1,2].
CLEU is defined as a skin ulcer below the level of knee over
6 weeks without hope to heal in a short period [3] and affects
about 1% of the adults but up to 3.6% in > 65 years old popula-
tion [3]. Vascular diseases, neuropathy, particularly in uncon-
trolled diabetes, are the common causes with metabolic disor-
ders, haematological disorders, and infective diseases as fewer
common causes [3].

Chronic venous leg ulcers (VLU) are the most common types
of CLEU. As a chronic condition in elderly people, VLU re-
solves very slowly and may not be completely healed after 12
months [4,5]. VLU can be extremely painful and malodorous,
require constant attention, and are highly disruptive to the pa-
tients’ lives [6]. VLU affects 0.6-3% of the elderly population
(> 60), increasing to 5% in the geriatric population (>80), with
morbidity ranging from 1.9% to 13.1%. The UK alone has
>200,000 cases, which cost about 1 billion annually in care
and treatment costs [7].

In patients with uncontrolled diabetes, the low legs and feet are
often affected and develop ulcers due to diabetic neuropathy
and peripheral vascular disease [8,9]. The skin is easy to get
damaged and infection, but difficult to heal due to poor blood
circulation so has high risk for developing ulcers or gangrene
(dry death of tissue due to ischemia) [10]. The lifetime risk
of foot ulcer is 19% to 34%, rising with disease progressing
[11]. Lifetime lower-extremity amputation incidence is around
20%, and S5-year mortality is about 50-70% [11]. Over 1 mil-
lion people with diabetes suffer limb loss annually and 80%
of diabetes-related lower extremity amputations are preceded
by foot ulcer [12]. Diabetic foot ulcer (DFU) becomes a major
part of CLEU.

The diagnosis of CLEU is relatively easy, but treatment is very
difficult and mainly relies on personal care [13-15]. Therefore,
many guidelines for better management have been proposed
[12,16,17] and many therapies have been developed, including
cleaning and disinfecting the wound with antibiotics to prevent
bacterial infection and reduce pain, compressing legs using
bandages or stockings to improve the blood flow [18] as well
as artery stent to increase blood flow and skin transplantation
[19] to accelerate healing process. If the underlying cause of
the ulcer is clear, such as immobility, obesity, previous deep
vein thrombosis, varicose veins, uncontrolled diabetes, etc.
elimination of these causes is essential to prevent recurrence
[20]. In China, traditional herbal medicine has been used as
an alternative treatment, but acupuncture is rarely reported in
CLEU management.

Fu’s Subcutaneous Needling (FSN) is a newly developed
form of acupuncture. Traditional acupuncture requires specific
needling sensations by the patients and acupuncturists, called
de- qi in Chinese, but this is not required by FSN [21]. FSN
focuses on muscle tone to release high tension for pain relief
[22,23], and is also effective in treating many other conditions
caused by high muscle (both skeletal and smooth muscles) ten-
sion [21]. Since it is a novel therapy for CLEU, only a few
cases tried FSN. Here we report 6 cases of CLEU that has been
successfully treated by FSN.

Materials and Methods
Typical FSN treatment: FSN uses a modified trocar acupunc-

ture needle, including 3 parts: soft plastic tube, protecting plas-
tic sheath, and stainless-steel needle core. The FSN needle is
1.08 mm in diameter, which is 4-5 times thicker compared to
the traditional acupuncture needle [22]. During the treatment,
the acupuncturists need to find the adjacent muscles with ab-
normal high tension and select the points on top of the muscle
or surrounding area for needle insertion [21]. The needle is
horizontally inserted into subcutaneous layer avoiding contact
with muscle [21]. A typical FSN manoeuvre combines sweep-
ing the needle and exerting resistance to targeted muscle move-
ment, termed “reperfusion approach” aiming to increase local
blood supply. The soft plastic tube can be retained without
needle for 2 to 24 hours as an option.

Clinical data collection and follow-up: Clinical data are from
acupuncturists / authors who directly treated the patients. Table
1 presents the summary of all 6 cases. Photos were taken at
each visit by acupuncturists and typical ones were presented.
All cases were followed up for at least 4 months after the com-
pletion of FSN treatment courses.

Results

Case 1: A 64-year-old Caucasian, male, came to acupuncture
clinic for his chronic VLU in November 2019. The ulcer was
caused by an accidental damage of left shin in July 2019. When
the skin broke down it revealed a non-infected wound about
lcm deep and 2.5 cm diameter at the first consultation with his
GP in early September. The ulcer was irrigated with saline and
dressed and with a Sorbsan ribbon with Kliniderm to cover and
redressed twice a week. The patient has no history of diabetes
but suffered from asthma since childhood and high dose steroid
treatment led to acquired Addison’s disease.

On first examination at the acupuncture clinic, the ulcer arca
(2.5cm in diameter) was covered in a moist yellowish sub-
stance that represented the Flaminal Forte dressing while at
its margins a reddish coloured zone of re-epithelisation was
present (Figure 1A). FSN needle was horizontally inserted be-
neath the skin in the tibialis anterior and horizontal sweeping
movement were performed for 1-2min. Concurrently, the pa-
tient moved his leg to cause contraction and relaxation of large
muscles, mainly gastrocnemius, soleus and tibialis. This proce-
dure was repeated once after 30min. The solid steel needle was
removed with the cannula detained and removed after 24h. The
ulcer started to visibly heal immediately after the first treat-
ment (Figure 1B). At 7th session (53 days after the first FSN
treatment), the ulcer was almost completely healed (Figure
1C). The 9-months follow up in September 2020 (Figure 1D)
showed the formation of smooth scar tissue covering the lesion
and consent form for publication was signed by the patient.

Case 2: A 76-year-old Chinese, male, suffered from right lower
leg ulcer for two months after a suspected insect bite. At the
beginning, the skin of right lower leg was itching, swollen and
painful on movement. Two days later, a 1.5x1.5 cm2 area de-
veloped ulcer. Routine treatments showed no improvement,
and the ulcer became deeper and larger with malodourous exu-
dates. Right leg pain became severe, and the patient had dif-
ficulty in straightening the leg during walking. The patient had
no history of diabetes or other chronic diseases.

He came to the acupuncture clinic for pain relief on 17th July,
2020. The ulcer was irregular (maximum 10cm x Scm) with
visible necrotic tissue on the surface of the ulcer (Figure 2A).
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Table 1: Summary of 6 cases of CLEU.

Cases [Sex [Age [Type of ulcer Icer location [Sizes cm [FSN sessions [Days to heal [Follow-up months
I 64 LU Lower leg 2.5x25 7 53 12

2 76 LU ower leg 5.0 x10.0 [10 23 6

3 69 ascular graphing [Leg /A 12 /A 6

4 68 [DFU oot 4.0x3.5 26 102 4

5 77 |DFU oot 3.5x33 |26 145 6

6 55 LU ower leg 5.5x6.0 [59 365 4

VLU: venous leg ulcer, DFU: Diabetic foot ulcer

On examination there was extremely high muscle tension of
right triceps surae, gluteus medius, iliopsoas and rectus ab-
dominis. The first FSN treatment at multiple insertion points
relaxed all these muscles and relieve the pain so his right leg
could straighten immediately after the treatment. At the second
visit, 2 days later he could walk normally and the exudate from
ulcer had significantly reduced. Five days after first visit the
surface of the ulcer became dry and cleaner. On dayl5 after
first visit, the area of ulcer became smaller (Figure 2B) and
on day 23, the ulcer was largely healed (Figure 2C). The first
follow-up 6 weeks after first visit, the ulcer completely healed
and white scar formed (Figure 2D). Second follow up after 6
months found no recurrence.

Case 3: A 69-year-old Chinese, male, had type II diabetes and
Grave’s disease apart from coronary condition. He underwent
coronary artery bypass on 28th March 2022. After operation,
the wound on median side of left leg where blood vessel was
taken for graft became inflamed and irritant. The patient com-
plaint severe pain on the left leg which made him unable to
rest and sleep. On examination on 19th April 2022, patient ap-
peared with a distressed complexion, unable to walk because
of left lower leg pain with intensive swelling (Figure 3A). FSN
was performed on left thigh, above rectus femoris area, gentle

A

b

manipulation and exercise and movement were performed to
reduce the pain. After 3 sessions, the pain was reduced, and
sleep was greatly improved too. In June 2022, the lower leg
ulcers became major problem (Figure 3B). Then 12 sessions of
FSN acupuncture were performed to assist wound healing. On
st September 2022, about 70% of the ulcer areas were healed
(Figure 3C) and FSN was stopped.

On 25th October 2022 follow-up, local area was dry and close
to complete healing (Figure 3D), which does not affect daily
activity anymore.

Case 4: A 68-year-old Chinese, female, came to visit on 26th
April 2019 due to an ulcer above the fifth metatarsophalangeal
joint on the right dorsum with severe pain for more than two
months. Two months ago, the skin at the base of the fifth toe
on the dorsum of the right foot became itchy, redness, swell-
ing and painful, and then soon evolved into ulcers. With more
than 40 days of treatment after diagnosed as diabetic foot in
the local hospital, the ulcer was enlarged with intensified pain
and coldness of the entire right lower extremity. Amputation
of the affected limb was eventually suggested by doctors. The
patient refused the suggestion and came to try FSN treatment.
Physical examination: an elderly woman had a 4 cm x 3.5 cm

D

Figure 1: Case 1. (4) Initial visit, a 2.5 cm x 2.5 cm ulcer with yellow ointment due, in part, to Flaminal Forte
dressing. (B) 7 days after first FSN treatment. The ulcer surface became dry and fresh granulated tissue grew. (C)
53 days from first visit after 7th FSN treatment. The ulcer was almost sealed. (D) Follow up for 6 months, white
scar tissue formed. No recurrence so far.

A

Figure 2: Case 2. (A) The appearance of lower left leg large irregular ulcer (maximum 10cm x S5cm)

with dead tis-

sues taken during the initial visit to the acupuncture clinic. (B) 15 days after first FSN treatment, the ulcer became
dry and smaller. (C) 23 days after first FSN, the ulcer largely healed. (D) Follow up at 6 weeks after first FSN
treatment showed complete heal and white scar tissue formed. No recurrence so far.
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Figure 3: Case 3. (4) First visit to FSN clinic due to severe Zeft leg pain aﬁer coronary artery bypass
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grafting. The wound was covered by dressing. (B) Two months late after first visit, the ulcer developed
and became the major problem. (C) Four and half months after first visit, about 70% of the ulcer areas
were healed. (D) On the follow-up at 6 months after first visit, local areas were dry and did not affect daily
activity anymore.

oval ulcer surface with a depth of about 1.5 cm located on the
fifth metatarsophalangeal joint on the lateral dorsal side of the
right foot (Figure 4A). The ulcer was covered with dark brown
dirt secrets and an extensor tendon exposed. The surrounding
skin was dark red and swollen. She had hypertension for more
than 10 years and was diagnosed diabetes mellitus 8 years ago
with insulin injection to control blood sugar in the past years,
but blood sugar levels were fluctuated. Diabetic foot was di-
agnosed and FSN was used to reduce the high muscle tension
in pectoralis major, rectus abdominis, right adductors, quad-
riceps, hamstrings, tibialis anterior, gastrocnemius. The ulcer
was also cleaned and covered with sterile dressing. After the
3rd treatment on 28th April, the coldness of the right lower
extremity was significantly improved and the pain around the
wound was relieved (Figure 4B). At 7th visit on 18th May
2019, the ulcer surface was dry and clean and surrounding skin
became red (Figure 4C). At the 15th visit on 25th June, the
skin colour around the ulcer became normal. At the 26th visit
on 6th August, the ulcer was almost healed, and she could walk
normally (Figure 4D). Follow up for over 4 months (Figure
SE), no recurrence occurs so far.

Case 5: A 77-year-old Chinese, male, came to visit on 24th
November 2021 due to an ulcer on the lateral ankle of the right
foot for more than 2 months. After treatment in local hospitals,
the ulcer continued to expand, and the pain was aggravated.
Physical examination found a 3.5 cm x 3.3 cm ulcerated sur-
face on the right lateral malleolus, about 0.8 cm deep, covered
with yellow-black secretions (Figure 5A). Obvious oedema
was found on right lower extremity. He had hypertension for
16 years, and diabetes for 9 years. Diabetic foot was diagnosed
and FSN was used to relax pectoralis major, rectus abdominis,
oblique, femoral adductors, gastrocnemius, peroneus longus,
and soleus. The ulcer surface was cleaned, and a sterile dress-
ing was applied. On 30th November 2021, at the third visit, the
oedema of the right lower extremity was significantly reduced
(Figure 5B). The purulent secretions on the wound surface
were reduced too. At 15th visit on 28th December 2021, the
oedema completely subsided, the ulcer became dry and fresh
granulation tissue grew (Figure 5C). At 26th visit on 25th
March 2022, the ulcer was completely healed (Figure 5D). Af-
ter 6 months follow-up, the condition was stable (Figure 5E).

Case 6: A 55-year-old Chinese, female, came a FSN clinic
on 28th December 2020 due to vasculitis with right lower leg
chronic ulcer for 6 years and worsen after trying many differ-
ent therapies, including artery stent and herbal medicines. The
local skin was dark brown colour and hard like leather with

a dressed ulcer, 5.5 x 6.0cm (Figure 6A). The patient was in
great pain and FSN was used immediately to relieve the pain.
On her 2nd visit next day, the exudates on the surface of ul-
cer were obviously reduced (Figure 6B). On her 11th visit one
month late, the skin colour was improved significantly, and
new tissues grew in the ulcer (Figure 6C). On her 33th visit (4
months after first visit), the original ulcer was dry and became
smaller, but a new injury occurred at adjacent arca (Figure
6D). On 59th visit, exactly one year after her st visit, the old
ulcer was fully sealed, but new injury developed ulcer (Figure
6E). The new ulcer is still under treatment.

Discussion

FSN has been established for over 27 years and mainly fo-
cuses on the human anatomy and physiology, concentrating on
muscle tone and tension, rather than meridians and acupoints
[21,24]. Recently we reported 2 cases of diabetic foot ulcers
managed by FSN [25]. In this work, we reported 6 cases of
chronic lower-extremity ulcers treated with FSN. The first 3
cases developed ulcers due to local injury and received general
treatments in local hospital for over 6 weeks. Cases 4 and case
5 suffered from diabetes for many years and developed foot
ulcers, whilst case 6 suffered from vasculitis and developed
lower leg ulcer for 6 years. All the cases had obvious increased
muscle tension in the affected leg companied with severe pain.
The immediate responses to FSN treatment were significantly
reduced muscle tension and pain relief. Then the exudates on
the surfaces of ulcers were significantly reduced and become
dry and less smelly. These changes significantly improved the
quality of life soon after FSN treatment. Most of cases gave
up the dressing which was used every day before FSN treat-
ment to facilitate their daily activity. Since those cases had long
history of ulcers, it is believed that FSN treatment accelerated
the ulcer healing processes. However, it is too early to make a
conclusion without case-control studies.

VLUs are the common types of CLEU and their pathophysiol-
ogy is not fully understood so far. A few theories have been
proposed, including venous hypertension, fibrin cuffs around
capillary beds leading to elevated intravascular pressure and
decreases in the diffusion of oxygen and other nutrients, ad-
ditionally inflammatory cells and pro-inflammatory cytokines
trapped in fibrin cuff enhance local inflammation etc [26,27].
Overall, the circulatory insufficiency, including arterial, ve-
nous and microcirculatory insufficiency, could be the major
factor that delays and prevents the healing of the ulcers [28].

Diabetic foot ulcers are common complications of patients suf-
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Figure 4. Case 4. (A) First visit showed a 4cmx3.5¢cm oval ulcer surface with a depth of about 1.5 cm
located on the fifth metatarsophalangeal joint on the lateral dorsal side of the right foot. The ulcer was also
cleaned and covered with sterile dressing. (B) At 3rd visit, 2 days late the coldness of the right lower extrem-
ity was significantly improved and the pain around the wound was relieved. The ulcer surface became dryer
and surrounding skin became less swollen. (C) At 7th visit (22 days after first visit) the ulcer surface was
dry and clean and surrounding skin became red. (D) At 26th visit (102 days after first visit), the ulcer was
almost healed, and the patient could walk normally. (E) Follow up for over 4 months, and no recurrence
occurs so far.

c

b A A
Figure 5: Case 5. (A) At the first visit, a 3.5cm % 3.3cm ulcerated surface on the right lateral malleolus,
about 0.8 cm deep, covered with yellow-black secretions and surrounding oedema. (B) At 3rd visit (3 days
after first visit), the oedema of the right lower extremity was significantly reduced. The purulent secretions on
the wound surface were reduced. (C) At 15th visit (31 days after first visit), the oedema completely subsided,
the ulcer became dry and fresh granulation tissue grew. (D) At 26th visit (145 days after first visit), the ulcer
was completely healed. (E) After 6 months follow-up, the condition was stable.

e
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Figure 6: Case 6. (4) At the first visit, a 5.5 cm x 6.0 cm ulcer was covered with dressing and surrounding
skin became dark brown colour and hard like leather. (B) At 2nd visit next day, the exudates on the surface of
ulcer were obviously reduced. (C) At 11th visit (30 days after first visit), the skin colour was improved signifi-
cantly, and fresh granulated tissues grew in the ulcer. (D) At 33th visit (120 days after first visit), the original
ulcer was dry and sealed but a new injury occurred at adjacent area. (E) At 59th visit, exactly one year after

her Ist visit, the old ulcer was fully sealed, but new injury developed ulcer. Up-to-date the new ulcer is still

under treatment.

fered from uncontrolled diabetes mellitus due to underlying
neuropathy, peripheral vascular disease, or poor foot care [29].
The ulcers are usually in the areas of the foot which encounters
repetitive trauma and pressure sensations but less blood supply,
so called diabetic foot ulcer which developed in about 5% of
patients with diabetes mellitus and about 1% end up with an
amputation [30]. The ulcers are of chronic courses and diffi-
culty to heal, thereby require intensive supports from different
specialists.

The common factor of both VLUs and diabetic foot ulcers is the
deficiency of local blood supply. The potential mechanisms of

FSN treatment may be its activation of possible needle sensors,
such as subcutaneous dendritic cells, C fibres, and connective
tissue fibres [31] to generate signals to autonomic nerve system
[32,33], which in turn relaxes skeletal muscle with high ten-
sion and improves both arterial and venous sufficiency in their
lower legs as well as pain relief (Figure 6). This may be due
to arteries that supply blood to skin and deep veins that return
blood to heart all travel through or by skeletal muscles.

Once these muscle tension becomes too high, the blood flow
will be affected. On the other hand, autonomic nerve system
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also adjusts smooth muscle tension to alter the microvascu-
lar tones and improve local microcirculation. It has been noted
that exudate from the ulcers was dramatically reduced and the
surrounding skin showed increased perfusion even after first
session of FSN treatment, indicating improved local blood
circulation, the key factor for ulcer healing. However, other
mechanisms, such as an anti-inflammation, may be also in-
volved. Further investigation to demonstrate the underlying
pathological mechanisms of CLEU and FSN treatment is re-
quired.

The limitation of this report is the lack of control group and
experimental evidence. Case control and mechanistic studies
will be performed in future. However, this report is sufficient
to draw attention to FSN treatment during the management of
CLEU and initiate the exploration of the underlying patho-

physiology.

Conclusion

This case report has demonstrated the obvious benefits from
FSN treatment during the management of CLEU, including
muscle relaxation, pain relief, and exudate reduction. Whether
the ulcer healing speed has been really accelerated by FSN still
needs further evidence from future case-control studies.
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