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Use of autologous platelet-rich
fibrin on hard-to-heal wounds

This retrospective study found that use of autologous platelet-rich fibrin on a

range of hard-to-heal wounds achieved full healing or a significant reduction in

wound diameter with no adverse effects. Prospective studies are now needed

hard-to-heal wounds; platelet-rich fibrin; adverse effects

any factors need to be addressed

simultaneously when treating

chronic wounds, and healing often

does not proceed smoothly. For

example, in the case of the diabet-
ic foot, even after infection has been eliminated or
avoided, ischaemia and oedema have been treated,
and the foot fully offloaded, some wounds still do
not heal.!

Surgical debridement has been performed for dec-
ades to restart the wound-healing process; sharp
debridement makes the wound bed bleed, and in
acute wounds healing starts when a blood clot is
formed. Platelets (thrombocytes), which produce a
variety of growth factors including platelet-derived
growth factor (PDGF) and transforming growth fac-
tor-beta, are thought to initiate the healing process.?
It is logical to assume, therefore, that the presence
of more platelets in the wound bed will aid healing.
The number of platelets in blood is approximately
0.2 x 10%pl. Using purification techniques, the
platelet concentration in plasma can be raised to
>1.0 x 10%/ul.?

The use of platelet releasate delivered in a crystal-
line collagen carrier was first described in 1986.* A
subsequent observational study of 49 patients with
diabetic foot ulcers receiving platelet-rich material
showed that it achieved faster healing times when
compared with standard care. The relative risk for a
wound to heal after treatment with platelet releas-
ate, compared with standard care, varied from 1.14
(95% confidence interval 1.03-1.27) to 1.59 (1.49-
1.70).°

Method
Our outpatient wound clinic treats approximately
500-600 patients with standard or complex wounds
every year (3000-3500 visits). All types of wounds
are treated, but they mostly comprise arterial leg
ulcers, diabetic foot wulcers and postoperative
wound infections.

Following the successful use of Vivostat platelet-
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rich fibrin (PRF) (Vivolution A/S, Denmark) on sev-
eral patients with hard-to-heal wounds that had
failed to respond to standard treatment, we under-
took this retrospective study to ascertain whether it
promoted healing and caused any adverse effects. As
far as we are aware, this is the first study to investi-
gate use of Vivostat PRF on non-healing wounds.

All consecutive patients aged over 18 years with
hard-to-heal wounds treated with Vivostat PRF
between September 2006 and August 2007 were
included in the study. Hard-to-heal wounds were
defined as those with granulation tissue that had
failed to epithelialise despite two months’ of con-
servative treatment. We did not apply Vivostat PRF
to necrotic or sloughy wounds as we thought the
platelets would be unable to penetrate the wound
bed, or to those with clinical signs of infection. We
also considered it unsuitable for patients with
anaemia or thrombocytopenia. In all cases, Vivo-
stat PRF was used as a last resort in an attempt to
initiate healing. All patients gave informed oral
consent to treatment.

Vivolution A/S states that Vivostat PRF can be
used in a wide range of surgical procedures and
environments where there is a need for growth fac-
tors. These include cardiac surgery (healing of the
sternum), plastic surgery, orthopaedic surgery
(mixing with bone graft) and chronic and surgical
wounds.®

Using the Vivostat System, practitioners can fol-
low an automated process to prepare the PRFE. To do
this, 120ml of blood is taken from the patient in
accordance with the manufacturer’s recommenda-
tions and placed in a designated processor unit. In
an automated process lasting less than 30 minutes,
an average of 6ml of PRF is collected from the 120ml
of blood. The PRF is sprayed directly onto the
wound, where it polymerises on contact.

We covered the PRF with a low-adherent wound-
contact layer (Mepitel, Molnlycke Health Care) and
an absorbent secondary dressing (Vliwasoft, Lohm-
ann & Rauscher). The PRF was left in place for
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Table |. Patient and wound characteristics at the initial presentation and subsequent
outcomes following treatment with Vivostat PRF

Patient Sex Age Wound type Concomitant Wound No. of Outcome
no. patient treatment duration treatments
(months)
| Male 59  Diabetic foot ulcer Offloading (bedrest) 7 I Closed
after toe amputation
2% Female 75 Mixed aetiology ulcer Comepression therapy 36 No difference
with calcinosis
3a* Female 42  Diabetic foot ulcer Offloading (shoes) 2 7 Reduced by
after forefoot amputation 66%
3b Ulcer following below- Not walking | 2 Closed
knee amputation
4 Female 67  Radiotherapy ulcer - 12 2 Closed
on the breast
5% Male 65  Diabetic foot ulcer Offloading 3 4 Reduced by
after metatarsal V (wheelchair) 66%
amputation
6 Female 47  Pressure ulcer Pressure-redistributing 36 4 Reduced by
mattress 66%
7 Male 38  Diabetic foot ulcer after ~ Offloading (cast) 8 2 Closed
toe amputation
8 Female 70  Diabetic foot ulcer after ~ Offloading (shoes) 24 Closed
(fifth) toe amputation
9 Male 79  Traumatic ulcer - 3 I Closed
10* Female 48  Venous ulcer Comepression therapy 12 3 No difference
in diameter
but decrease
in wound
depth
I Female 89 Ischaemic heel ulcer - 48 | Closed
12 Female 47  Traumatic ulcer - 12 | Closed

* The three patients still receiving treatment at the time of writing

seven to eight days.” If there were no signs of
wound healing, the PRF was reapplied two to four
weeks later. All PRF remnants were removed with
water and gauze before reapplication. Patients con-
tinued with the same modern wound dressing regi-
men between PRF sessions as had been used before.
In addition, they all received standard treatment
for their condition, such as compression therapy
for venous leg ulceration and offloading for dia-
betic foot ulcers, in the two months before and
during treatment with PRE.

Outcome measures were:
e Full wound closure with no recurrence
e A reduction in wound diameter of up to 66% (ini-
tially based on subjective visual assessment and later

Visitrak, Smith & Nephew, which subsequently
became available)
e Occurrence of adverse events.

Results

Twelve patients with 13 wounds (one patient had
two wounds, which were treated simultaneously)
were included in the study. The sample comprised
four males and eight females with a mean age of
60.5 years (range 38-89). Most patients were at high
risk of anaesthetic/surgical complications: eight
were classified as American Society of Anesthesiolo-
gists (ASA) class III (severe systemic disease that is
not incapacitating) and two as ASA class IV (severe
systemic disease that is a constant threat to life).
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Fig |.Patient no. |I:Treatment with offloading, a
percutaneous transluminal angioplasty of the crural
arteries, TNP and an alginate dressing was
unsuccessful

None showed signs of osteomyelitis or were receiv-
ing treatment for arthritis. Patient and wound char-
acteristics are given in Table 1.

The mean wound duration before treatment with
Vivostat PRF was 15.7 months (range 1-48). The
wound of one month’s duration was observed in the
patient with two wounds. All wounds were located
on the lower limb, with the exception of a radio-
therapy ulcer on the breast and a grade IV pressure
ulcer (open wound to the bone) on the trunk. The
breast wound had been present for one year and was
not cancerous.

Seven of the 11 wounds on the lower limb (64%)
were associated with chronic ischaemia. In five of
the 11 patients, the contralateral leg had been
amputated (n=3) or a partial foot amputation per-
formed (n=2).

Other contributors to the wound chronicity in
the 12 patients were:
® Obesity (a body mass index of over 25) (n=8,
66%)

e Diabetes mellitus (n=6, 50%)
e Recent history of cigarette smoking (n=2, 17%).

Six wounds were subcutaneous, and the remain-
ing seven had visible muscle or tendon. Unfortu-
nately, we did not document the wound size at the
initial presentation, and can only state that eight of
the 13 wounds were over 2cm in diameter.

In all cases, the PRF was left in place for the eight
days. We would have reapplied the PRF within this
period if it had been washed away by high levels of
exudate, but this was never necessary.

Eight wounds closed and three wounds reduced
in diameter by up to 66%. Two wounds did not
reduce in size, although one of these did reduce in
depth (Table 1).

The 12 patients received a total of 30 treatments
with PRF up to the time of writing (August 2007).
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Fig 2. Patient no. |: After surgical debridement the
Vivostat PRF is easily applied using the Spraypen

Fig 3. Patient no. |:The wound is covered with a
Mepitel, which is left in place for 5-7 days

Fig 4. Patient no. |:The closed wound.The patient is

fully ambulating, without any problems
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Seven of the 13 wounds required more than one
application, with a mean number of 2.2 applica-
tions. The mean treatment period was 4.2 weeks
(range one week to three months).

None of the eight wounds that healed reopened.
These wounds were followed up for between one
month and 12 months.

No adverse events were reported as a result of the
PRF treatment, and none of the patients reported any
pain. In all cases, it was possible to complete applica-
tion (from withdrawal of the blood to bandaging
after application of the PRF) within 90 minutes.
Where possible, two patients were treated on the
same day for logistical reasons. In all cases enough
product (mean 6ml) was collected for application.

Three patients were still receiving treatment with
Vivostat PRF at the time of writing. One had a
venous leg ulcer that had not responded to 12
months’ of four-layer bandaging, combined with
periods of antibiotic treatment, plus modern dress-
ings including foams and alginates. In this case, PRF
was combined with compression therapy, and the
wound is now ready to be grafted. The two other
patients are being treated with an alginate dressing,
and their wounds are getting smaller (progressing
from a deep to superficial ulcer).

The first patient we treated, who had diabetes,
had undergone a contralateral below-knee amputa-
tion and a metatarsal IV and V amputation. Despite
offloading, treatment of infection and ischaemia,
topical negative pressure and an alginate dressing,
his foot ulcer had not healed. The wound, which
was over 2cm wide with low exudate levels at the
initial presentation, was treated with an alginate
dressing, which was changed once or twice weekly.
The wound closed after only one application of PRF
(Figs 1-4).

Discussion

The literature on the use of PRF on hard-to-heal
wounds is limited. A 2006 review of its use on
venous leg ulcers called it ‘promising’.® Valbonesi
reported ‘favourable results’, based on an unvalidat-
ed scoring system, in 11/14 difficult-to-heal acute or

chronic wounds treated with autologous platelets in
a fibrin gel.’

In Vivostat PRF, autologous fibrin sealant and
platelets are combined in an easy-to-use solution
that polymerises immediately on application, ensur-
ing the platelet solution stays in place.® It can be
applied to wounds on all body sites, including verti-
cal surfaces, and the spray can be inverted. The
fibrin releases growth factors, including PDGF, over
time, protects endogenous growth factors against
proteolytic degradation™ and increases fibroblast
proliferation and subsequent collagen synthesis.!!
Growth factors and fibrin/fibrinogen are known to
stimulate fibroblast proliferation and migration.!?

Yazawa et al.” showed that, when incorporated
into drug delivery systems such as fibrin, the mean
concentration of growth factors in the platelet con-
centrates was three times or more that observed
with conventional platelet-rich plasma. Further-
more, the growth factors were released in a control-
led manner over approximately one week.’

Finally, a study on the rate of epithelialisation in
split-thickness skin-graft donor sites in 20 patients
found that those treated with PRF showed 50% epi-
thelialisation after five to eight days compared with
20% for the controls.™

Conclusion

The open label nature of this small retrospective
study makes it difficult to draw any firm conclusions.
However, we believe it shows that treatment with
Vivostat PRF in chronic wounds is feasible as there
were no problems with application and no compli-
cations were reported. Given the chronic nature of
the wounds, which had different aetiologies, the
high healing rate (62%) is of interest.

However, many questions relating to Vivostat PRF
remain, such as its indications and contraindica-
tions, application interval and use of secondary
dressings. Clearly, further trials are warranted and
these should focus on a specific patient group. In
our opinion, this should be patients with diabetic
foot ulcers, which pose a major clinical challenge to
practitioners. m
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The Vivostat System was
donated by Vivolution.
However, there were no
restrictions on the
inclusion and exclusion
criteria, or relating to
publication
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