Successful treatment of refractory pressure ulcers with a pocket
using dango (ball) treatment : a brief report on 3 patients
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BRIEF SUMMARY
Treating pressure ulcers, particularly giant ones or those with a pocket, is very difficult, because it is
difficult to eliminate the underlying diseases. Dango or ball treatment using fradiomycin sulfate
(Sofra-Tulle® transdermal patch; Sanofi Aventis, Guildford, UK) and trafermin (genetic recombination,
Fiblast® Spray; Kaken Pharmaceutical Co. Ltd., Bunkyo-ku, Tokyo) are markedly effective for refractory
pressure ulcers. Based on our experience of treating three

patients with pressure ulcers, we found that

this method achieved closure and healing over a short time in two of three patients. These findings have
never been reported previously, and we believe that our epoch-making, ingenious device may rewrite
textbooks on pressure ulcers.

INTRODUCTION
Long-term bedridden patients with refractory underlying diseases are prone to developing pressure ulcers.
It is particularly difficult to treat pressure ulcers with a pocket, albeit small, as well as giant ulcers (stage III
or IV according to the stages of pressure ulcers by the National Pressure Ulcer Advisory Panel
[NPUAP]).1 Since patients with pressure ulcers are unable to ingest sufficient nutrition due to cerebral
infarction or dementia, they have poor general conditions. It is often difficult to eliminate ulcer-inducing
factors such as circulatory deficits resulting from local compression caused by the inability to move and
contracture. Commonly affected sites include the sacrum, greater trochanter, and calcaneus. They also
develop on the occipital tubercle, ischium tubercle, and lateral compartment of the leg. Nutritional
management, postural changes, and massaging are important preventive measures; however, it is
difficult to prevent pressure ulcers because of factors such as the number of health care providers and the
degree of proficiency.
There are various treatments for pressure ulcers, including general treatment (e.g., nutritional
management and zinc administration), decompression therapy, dressing agents, ointment therapy, and
surgical treatment to release the pockets. However, it is not possible to cure some giant refractory
pressure ulcers with a pocket, which results in death from concurrent sepsis. At least 1 year or longer is
required to improve pressure ulcers, and closing and healing them in a short time period is difficult.
Refractory pressure ulcers should not improve because of the presence of diabetes and poor peripheral
circulation; hypoproteinemia, which prevents the transport of sufficient protein; and lack of oxygen
resulting in anemia. Simultaneously, hair, beard, and nails should not grow; however, they actually grow.
We hypothesized that refractory ulcers and pressure ulcers will improve if we continuously maintain a
nearly aseptic state, considering the status of local infection, and continue to locally administer treatments
that stimulate angiogenesis and granulation tissue formation.
In order to satisfy the conditions previously described, we report on three patients who received dango
(ball) treatment—a combination of using the transdermal patch Sofra-Tulle®2 and Fiblast® Spray3,4, which
are therapeutic agents for ulcers, and an additional technique. In all cases, the refractory pressure ulcers
were closed and healed early.
METHODS

Fiblast® and Sofra-Tulle® are conventionally used to treat pressure ulcers. This procedure was
explained to the patients, and they provided oral consent to undergo treatment for their pressure ulcers.
Prior to dango treatment, a large necrotic lesion covering the ulcer was removed; however, the mild
necrotic tissues were not removed. The procedure is as follows (Figure 1).
First, the wound surface and pocket were carefully cleaned with soap at every step of the procedure,
and they were thoroughly washed with tap water (Table and Figure 1, panel 1). Second, the Fiblast®
Spray (Kaken Pharmaceutical Co. Ltd., Bunkyo-ku, Tokyo) was applied evenly to the ulcer’s surface
(Figure, panel 2). Third, Sofra balls were created by rolling a sheet of Sofra-Tulle® (Sanofi Aventis,
Guildford, UK) into a ball. One, two, or more balls were created that corresponded to the size of the
tumors (Figure 1, panel 3). Fourth, the Fiblast® Spray was applied to the Sofra-Tulle® balls to ensure that
they were completely moistened (Figure, panel 4). Fifth, one or more sprayed balls were tightly packed
into the ulcer and pocket (Figure 1, panel 5). Sixth, Fiblast® Spray was applied to the balls again, and they
were covered with sterile gauze (Figure 1, panel 6). When there was little necrosis, processes 1–6 were
performed once daily for 2 months, or 2–3 times when the volume of exudate was large.
RESULTS
Patients’ characteristics are presented in Table 1.
Patient 1
An 88-year-old man with depression and a right supracondylar femur fracture had a contracture in his
right knee joint due to fixation with a splint for bone fracture treatment. A refractory pressure ulcer with a
pocket developed due to compression. He visited the orthopedic department and received various kinds
of conventional treatment; however, no good results were achieved. When dango treatment was
implemented, the pressure ulcer on the right knee healed in approximately 6 weeks despite
hypoalbuminemia.
Treatment course
On November 9, 2012, he was diagnosed with a right supracondylar femur fracture. Redness was
noted on the right knee. He required complete nursing care and was in a drowsiness state. On
December 19, 2012, conventional treatment began for the NPUAP stage III ulcer—gentamicin (GM)
ointment + Sofra-Tulle®. The redness was treated with DuoActive® (Convatec, Tokyo, Japan). On

December 21, 2012, the ulcer exacerbated and progressed to NPUAP stage IV; thus, the treatment
was switched to GM ointment + CADEX® ointment (Smith & Nephew, Tokyo, Japan). On December 26,
2012, the pressure ulcer was 20 cm in diameter with a depth of 1 cm and a pocket of 5 cm in depth. The
bone was exposed, and debridement was performed. On January 11, 2013, a large amount of exudate
was discharged; however, the GM ointment + CADEX® ointment treatment was continued.
On February 8, 2013 (day 0), dango treatment using Sofra-Tulle® and the Fiblast® Spray was
initiated; specifically, the pocket was carefully treated. Bleeding only without exudate was noted on day
5. By day 29, the pressure ulcer recovered to stage II, and by day 43, the pressure ulcer disappeared.
Patient 2
An 84-year-old woman presented with a pressure ulcer on the sacrum and chronic artery obstruction.
She was transferred from another hospital; thus, previous treatment was unknown. Dango treatment was
performed from the day of admission. Her course of treatment is presented in Figure 2, and her pressure
ulcer completely healed without recurrence. She is still alive and is doing well.
Patient 3
An 89-year-old man had Alzheimer's dementia, dysphagia, diabetes mellitus, and contracture. On
admission, he had very poor general conditions. In addition, seven stage IV large and small pressure
ulcers were noted on the elbow, shoulder blade, sacrum, greater trochanter, and knees.
Dango treatment was performed from the first day of admission, and his treatment outcome is presented
in Figure 3. The pressure ulcer markedly improved; however, he died due to exacerbation of his general
conditions.
DISCUSSION
Our dango treatment was markedly effective for treating refractory pressure ulcers. It reduced the
pressure and refractory ulcers rapidly, and it also eliminated the pain early. This effective treatment
method improves patients’ quality of life. Of note, we had difficulty in improving stages III and IV refractory
pressure ulcers with the Fiblast® Spray or Sofra-Tulle® alone.
Trafermin (genetic recombination) is the key ingredient of Fiblast® Spray, which has a therapeutic effect
on pressure and skin ulcers by specifically binding to the fibroblast growth factor receptors that are
present in cells such as the vascular endothelial and fibroblast cells; it stimulates angiogenesis and

granulation tissue formation.5 Sofra-Tulle® contains fradiomycin sulfate as the active ingredient, and
purified lanolin and white petrolatum are additives. It is formulated as coarse cotton gauze, so these
ingredients evenly adhere and penetrate into the material. In general, it is directly applied to the affected
site as monotherapy.
Dango treatment in combination with Fiblast® Spray and Sofra-Tulle® is markedly effective for refractory
pressure ulcers for the following two reasons. First, fradiomycin sulfate adheres to the Sofra-Tulle® balls,
which are tightly packed into the ulcer and pocket, resulting in the continuous prevention of infection.
Second, the Fiblast® Spray is directly sprayed, and it penetrates the Sofra-Tulle® balls, which continuously
promotes angiogenesis and granulation tissue formation. Therefore, maintaining infection prevention and
the continuous angiogenesis and granulation tissue formation is effective for treating refractory pressure
ulcers. Pressure ulcers completely disappeared in 2 of the 3 patients. The ulcers in the last patient, who
died from worsening general condition, also continued to improve. The pain from the ulcers also
disappeared within 2 months in all 3 patients, and dango treatment caused no adverse reactions.
These cases demonstrate that dango treatment can heal pressure ulcers within a short time even in
patients who were considered to have refractory pressure ulcers due to the presence of baseline
diseases such as cerebral infarction, diabetes, hypoproteinemia, anemia, and contracture. We believe
that dango treatment is a new therapeutic method that will revolutionize the treatment of pressure and
refractory ulcers.
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Figure 2: Patient 2 is an 84-year-old woman. Her underlying diseases include chronic artery
obstruction and hepatitis B. A) Day 0: The pressure ulcer before treatment (4 cm × 4 cm; 4 cm in
depth; pocket, 5 cm in depth). The bone is exposed, and the patient has immense pain. Dango
treatment is started. B) Days 9: The pressure ulcer measures 3.2 cm × 2.5 cm (2.4 cm in depth;
pocket, 3.5 cm in depth). The patient still has pain. C) Day 26: The pressure ulcer measures 2.0
cm × 1.6 cm (1.4 cm in depth; pocket, 3.2 cm in depth). D) Day 35: The pressure ulcer measures
2.1 cm × 2.1 cm (1.4 cm in depth; pocket, 3.2 cm in depth). E) Day 64: The pressure ulcer
measures 1.0 cm × 1.5 cm (2.0 cm in depth; pocket, 3.0 cm in depth). The patient’s pain resolved.
F) Day 86: The pressure ulcer measures 1.1 cm × 1.0 cm (1.8 cm in depth; pocket, 2.0 cm in
depth). G) Day 115: The depth of the pocket is 3.0 cm (from the tip of a cotton swab to the red
point). It lengthened by 1 cm compared to 29 days before. H) Day 122: The opening is slightly

enlarged. I) Day 136: The depth of the pocket is the same as 21 days before. The bleeding is
attributed to angiogenesis. J) Day 158: The depth of the pocket improved (2.8 cm). K) The ulcer is
completely closed and healed at day 255 (November 6, 2013).
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The patient’s general condition is worsening. The ulcer is almost fully recovered; however,
the patient died.

Figure 3: Patient 3 is an 89-year-old man. His underlying diseases include Alzheimer's dementia,
diabetes, hypoalbuminemia, anemia, dysphagia, and contracture. Panels A and B show the
pressure ulcer at the right greater trochanter. Panel A) The photograph is from June 4, 2014. The
entire image is displayed at the top, and the ulcer is enlargement at the bottom. The ulcer measured
10 cm × 8 cm (6 cm in depth), and the bone is exposed. The ulcer is a National Pressure Ulcer
Advisory Panel stage IV, and there is no pocket. The skin is dry without edema. Necrotic tissue is

adhered to the ulcer wall. A small ulcer with necrotic tissue is observed around the giant ulcer. Panel
B) Three months after starting dango treatment. Soft edemas are observed in the skin. The ulcer
itself improved to 3 cm x 2 cm with a depth of 1.5 cm, but it is watery due to defective granulation
tissue. The small ulcer in the surroundings is cicatrized. The patient died 7 h and 40 min after this
photograph was taken. Panel C) The left knee 2 months after starting dango treatment. The ulcer
disappeared and excessive granulation tissues have formed, bulging from the skin. The surrounding
skin is dry but has no edema as observed in panel B. Panels D–F) The pressure ulcer is located at
the sacrum on the first day of dango treatment at 1 month (E), and 2 months (F) after treatment. The
ulcer in panel F is clearly reduced compared to panel E. There is bleeding from marked granulation
tissue formation and neovascular vessels. Panel G) A graph showing correlation between the
general conditions and the size of pressure ulcers from the first examination day (start of dango
treatment) to the last examination day (day of death), indicating that despite continuous
exacerbation of general conditions, all the pressure ulcers have improved, albeit differences in
degree among sites.
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