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A Case of Crush Injury of The Right Foot in a
26-year-old Man Treated with Platelet Rich Plasma
and Negative Pressure
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CASE REPORT

Abstract—Treatment of a crush injury is a largely complicated
and time-consuming process. Multidirectional damages often
result in skin necrosis, edema, blood circulation disorders and
bone fractures. We present a case of a 26-year-old man with right
foot crush injury. After trauma he underwent a complex therapy
which embraced: anti-oedematous treatment, negative pressure
wound therapy, reposition of the bones under X-ray control with
the stabilization with the use of Kirschner wires, immobilization
and transdermal application of the platelet-rich plasma into the
fracture fissure — as a nonunion treatment.
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I. INTRODUCTION

RUSH injury is a very serious and difficult to treat

damage. It usually involves not only damage of the
soft tissues but also a fracture of the osseous structures.
One of the most serious complication associated with the
crush injury is the compartment syndrome. It may lead to
irreversible damages and high morbidity, therefore it is largely
important to prevent this state or at least recognize it early.
Treatment of the crush injury has to include early coverage of
the skin loss, healing soft tissue damages and stabilization of
the fractures. Unfortunately, despite early medical intervention
some patients respond poorly to treatment and suffer from
serious complications. Vacuum therapy seems to be helpful in
skin injury treatment, as well as using platelet reach plasma
(PRP) in delayed bone healing.

II. CASE REPORT

A 26-year-old man was admitted to the Orthopedic Ward in
The District Hospital in Poznan with the diagnosis of a crush
injury of the right foot. After the accident, the patient was
transported by the ambulance to the Emergency Department
(ED).

The physical examination revealed massive swelling of the
right foot. The patient reported metatarsal pain on palpation,
especially around the wound and above 3rd and 5th metatarsal
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bone. Linear wound length measured at the medial edge of
the foot was about 15 cm long while skin contusion at the
dorsal side of the foot was 10 cm long and 8 cm wide. The
pulse on the posterior tibial artery and dorsalis pedis artery
was palpable. Capillary refill time (CRT) was less than 2
seconds, the temperature of the skin beyond the bruised area
was regular, and the feeling in the foot was preserved. The
patient did not report any chronic diseases. He was diagnosed
with the fracture of the 3rd and the 5th metatarsal shafts
according to the X-ray, accompanied by the wound and skin
ulceration on the dorsal surface of the right foot (see figure
0.

Preliminary proceeding conducted in the Emergency De-
partment included extensive washing with a saline solution and
octenidine dihydrochloride. The wound was first anesthetized
with 2% lidocaine, then managed with surgical sutures and
finally covered with a sterile dressing. Due to the fact that
the patient was recently vaccinated against tetanus, the next
dose was not administered. The limb was immobilized in the
cast and the patient was transferred to the Orthopedic Ward,
where he received prophylactic antithrombotics: enoxaparin
40 mg 1x1 s.c., pentoxifylline 2 x 100 mg i.v., rutin and
aescelus hippocastanum extract 40.5 mg 3x2 tabl., analgesics
and wide-spectrum antibiotics — cefazolin 3x1,0 g i.m. and
metronidazole 2x 500 mg i.v. The dressings were changed
two times a day using 3% boric acid compresses.

On the second day of hospitalization, the patient exercised
isometrically with a physiotherapist. During hospitalization,
the patient has developed skin necrosis corresponding to the
foot ulceration area. After the reduction of massive edema of
the foot and emptying the content of ulcers, the patient was
prepared for the surgery.

As the skin underwent necrosis, the negative pressure dress-
ing called VAC (Vacuum-Assisted Closure) was applied to
purify the wide area of skin necrosis at the dorsum side
of the foot” VAC was used for 4 days, the dressing was
being changed once a day and the used pressure was around
—70 mmHg. It accelerated the process of epidermization of
the wound. Then the standard compresses with octenidine
dihydrochloride alternating with the dressings of 3% boric acid
were applied and at the very end paraffin dressings were also
used? Due to the high rate of swelling and deterioration of the
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Figure 1. Clinical state of the patient 5 days after the injury. Left picture shows wound on the medial side of the right foot while the picture on the right

presents skin ulceration area on the dorsum of the foot.

Figure 2. X-ray done 8 weeks after the surgery showing the nonunion in
lateral projection (left figure) and anteroposterior projection (right figure).

skin condition (including the area of necrosis), open reposition
of the fractures under the control of the X-ray vision track,
stabilization with Kirschner wires and evacuation of massive
hematoma from metatarsus were done (see figure [[I).

The patient was discharged from the hospital on the third

postoperative day after performing control X-ray, to ensure
that the stabilizing material was in the proper position. The
wound was almost healed, and the skin condition largely
improved. There was a small area of the wound (10 mm
long) secreting serum, but on the last day of hospitalization it
was completely covered with granulation. The newly created
granulation tissue (2.5 cm long) was also noticed in the central
part of the wound. The operated limb was immobilized in a
shank cast. The patient was advised to walk on elbow crutches
and to spare the operated limb.

The dressings with a neomycin alternating with octenidine
dihydrochloride were changed by the patient twice a day.
He was also coming to follow-up visits once a week for
four weeks until the area previously coated with the fresh
granulation tissue was covered with normal skin.

The main difficulty in the treatment posed inappropriate
bone healing. X-ray done six weeks after the surgery did
not reveal callus in the fracture’s fissures. Therefore, the
immobilization was extended and ossein hydroxyapatite 2x1 in
tabl. was administered. After next three weeks, poor callus of
the third metatarsal was observed in the X-ray. Unfortunately,
the fifth metatarsal bone did not respond to treatment. Three
weeks later acceptable callus has appeared in the fracture
fissure of the third metatarsal bone, therefore Kirschner wire
was removed. The physical examination revealed pain on pal-
pation and pathological fracture mobility of the fifth metatarsal
indicating nonunion confirmed by the X-ray.

The Kirschner wire was removed from the fifth metatarsal
and the patient was allowed to walk without additional medical
equipment. At the same time, the patient was qualified to the
transdermal application of platelet-rich plasma in the fracture
fissure P10 Sixteen weeks after the surgery the patient was
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Figure 3. Patient’s foot 7 weeks after the injury. Pictures are showing new epidermis on the dorsum of the foot (left) and the scar on the medial side of the

foot (right).

admitted to the hospital for the introduction of platelet-rich
plasma (PRP) in the fracture gap by the means of GPS Biomet
under the control of the X-ray vision.®

PRP was prepared according to manufacturer’s instructions.
54 ml of the patient’s blood was collected to the test-tube
containing citrate. Then the test-tube was placed in the sepa-
rator, which enabled the identification of the individual cellular
components of blood, platelet-rich plasma, and platelet-poor
plasma. The blood of the patient was centrifuged for 15
minutes at 3200 turnover/minute. Finally, 5 ml of the platelet-
rich plasma carrying a growth factors (PDGF, TGF, 51, 52,
VEGF, EGF, IGF-1, fibronectin, fibrin and vitronectin) were
obtained 82

According to the manufacturer, it is possible to increase the
concentration of the platelets even 9 times, which provides
a higher concentration of the growth factors accelerating os-
teosynthesis. Nonsteroidal anti-inflammatory drugs (NSAIDs)
administration was abandoned in order not to inhibit platelet
degranulation. The patient left the hospital few hours after the
surgery.

After four weeks, the patient appeared for the follow-up.
There was no pathological mobility of bone fragments or pain
of the fifth metatarsal, X-ray images taken in two projections
revealed extensive callus. The patient was very satisfied with
the treatment result and almost a fully recovered. The only
dysfunction is a slightly limited range of motion of the toe,
resulting from the extensive cicatrices located on the course
of tendons of the extensor muscle (see figure [3).

III. DISCUSSION

Crush injuries always involve damages of soft tissues and
bones. These injuries are very serious and pose significant
amount of clinical problems. To achieve progress in healing
and avoid severe complications, applied treatment must be
multidirectional. The key to success is to conduct not only
antioedematous treatment, debridement of necrotic tissue and
skeletal stabilization, but also try to avoid secondary soft tissue
damages and complications.

The use of platelet-rich plasma in the treatment of delayed
union of bones seems to be an excellent method, but it has
some constraints # It has to be limited to the group of patients
characterized by very good healing potential. In our case one
transdermal application of PRP allowed for achievement of
remarkable therapeutic effect, but Seijas et al¥ described the
case, in which three percutaneous injections of PRP in delayed
union of the clavicle finally enabled the union after three
months. This method does not replace surgery, but it can be
added to the standard treatment. Bielecki er all' described the
case, in which transdermal application of PRP enabled the
union of the fracture in 13 out of 20 patients. Although PRP
application still requires further research, it seems to be an
interesting method of treatment which might accelerate desired
therapeutic effect.

IV. CONCLUSION

Transdermal application of the Platelet-Rich Plasma in
delayed union and in selected cases of nonunion is a safe
and promising method of faster bone healing treatment?
while Negative Pressure Wound Therapy (NPWT) becomes
a standard therapy of chronic wounds with impaired healing.

It improves the rate of epidermalization, protects the wound
from infections and helps to decrease the exudate from the
wound which is very often not possible using conventional
dressings. It can also be used in a variety of impaired wound
healing disorders and reduces the time of patient’s hospital-
ization.
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