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Resumen
El plasma rico en plaquetas (PRP) es una técnica que ofrece buenos resultados tanto en la reparación de tejidos blandos como 

en la regeneración ósea. La literatura describe múltiples aplicaciones en distintas patologías de los tejidos blandos. Sin embargo, 
en lo referente a la regeneración ósea su uso queda relegado a procesos quirúrgicos en los que se busca acelerar el postoperatorio. 
Basándonos en la evidencia científica que afirma que biológicamente una concentración de plaquetas aumentadas favorece la 
cicatrización, nos planteamos su uso en la resolución de fracturas al favorecer la formación del callo óseo.

Se presenta un caso clínico de una mujer de 58 años de edad que acude a consulta presentando fractura conminuta del cal-
cáneo. La imagen de la tomografía computarizada (TC) presenta múltiples líneas de fractura en la porción anterior del calcáneo 
sin desplazamientos significativos de los fragmentos. Se inicia tratamiento con infiltraciones locales de plasma rico en plaquetas, 
se observa mejoría sintomatológica.

Tras tres infiltraciones locales secuenciales de plasma rico en plaquetas se observa mejoría sintomatológica y funcional del 
paciente. La imagen del TC posterior al tratamiento muestra la resolución de la fractura.

La actividad biológica regeneradora de las plaquetas acelera la formación del callo óseo promoviendo la regeneración celular 
y en consecuencia la resolución de la fractura.

Nivel de evidencia V. La evolución favorable de la fractura conminuta de calcáneo plantea la apertura de nuevas líneas de 
aplicación de las infiltraciones de plasma rico en plaquetas para la regeneración ósea.
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Abstract
Platelet-rich plasma (PRP) treatment is a technique that gives good results in both soft tissue repair and bone regeneration. 

The literature describes many applications treating various soft tissue pathologies. However, for bone regeneration, its use has 
been relegated to surgical procedures in which postoperative acceleration is sought. Based on the scientific evidence that, 
biologically, PRP promotes healing, a decision was made to consider its use in the resolution of fractures through its promotion 
of bony callus formation. 

A clinical case is described of a 58-year-old woman who presented with anterior process calcaneal fracture. The computed 
tomography (CT) scan showed multiple fracture lines in the anterior portion of the calcaneus without significant displacement 
of the fragments. Treatment by local PRP injections was initiated, and symptomatic improvement was observed. 

After three sequential local injections of PRP, the patient improved symptomatically and functionally. The CT scan following 
the treatment showed the fracture to have been resolved. 

Platelets’ biological regenerating activity accelerates the formation of bony callus, promoting cell regeneration and hence the 
resolution of the fracture. Clinical relevance, level of evidence V. 

The favourable evolution of the anterior process calcaneal fracture raises the possibility of opening new lines of application of 
PRP injections for bone regeneration.
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INTRODUCTION

In recent years, the use of autologous growth factors has 
come to be seen as an effective alternative treatment in pro-
cesses for cell regeneration1,2. These growth factors can be 
easily obtained from the patient’s own peripheral circulating 
blood platelets. The good results reported by scientific stud-
ies of this technique have led to the continual expansion of its 
field of application to different medical disciplines. Its use in 
the pursuit of cell regeneration has extended from its applica-
tion in dentistry, maxillofacial surgery, and dental implants3,4 
to the regeneration of tendons5, ligaments6,7, and cartilage 
within the area of orthopædics5,8-12, and to its application in 
ulcerous complications of diabetes13,14.

Platelets arise from the cytoplasmic fragmentation of the bone 
marrow’s megakaryocytes. They enter the bloodstream as anu-
clear elements, and therefore have a limited lifespan of 7-10 
days. Platelet-rich plasma is a volume of plasma extracted from 
the patient, for whom it is therefore neither toxic nor immuno-
reactive. Its platelet concentration goes from 2/3 times to some 
fivefold greater (106 plt/µL) than normal blood’s (1.5-3.5 × 105 
plt/µL)1, being more effective concentrations between 2 to 3 
times of normal concentration in blood, because some growing 
factors are not effective at highest proportion8.

Platelet-rich plasma can be obtained from an extraction of 
the patient’s own peripheral blood6. Its properties are based 
on the production and release of many growth and differentia-
tion factors when the platelets are activated. Platelets begin to 
actively secrete these proteins at ten minutes after coagulation. 
Their action is complex, and each of the factors may have a dif-
ferent effect in different tissues8. The interaction between the 
growth factors and the surface of the target cells activates the 
induction of the proteins needed for the processes of regener-
ation. In this way, cell proliferation, matrix formation, osteoid 
production, and/or collagen synthesis is activated1,15.

The commonest technique used to obtain the patient’s 
blood is peripheral extraction from the antecubital region. The 
recommendation is to use an 18-gauge needle so as to reduce 
irritation and trauma to the platelets, and thus leave them in 
an inactive state6. The blood is collected in a tube with cit-
rate-dextrose-acid-A (ACD-A) anticoagulant, and transferred 
immediately to the centrifuge6. The standard protocol estab-
lished to prepare autologous blood PRP is based on two cen-
trifugation steps. The first step separates red blood cells from 
the plasma, which then contains a variable concentration of 
platelets with or without white blood cells. Subsequently, the 
top part of the tube (platelets and plasma) is drawn off and 
subjected to a second centrifugation. In this, the platelets 
agglutinate, achieving the suspension with the desired con-
centration of platelets in the appropriate volume of plasma16. 
To activate the platelets for them to release growth factors, 
calcium chloride must be added to the preparation (10%)8.

The area of the lesion has to be identified beforehand. The 
associated tissue damage zone (susceptible to repair with 

the technique of PRP injections) must be clearly localized by 
clinical examination and medically indicated diagnostic imag-
ing studies6. The application of PRP is by local injection of the 
preparation directly into the site of the lesion. In most cases, 
there exists hypersensitivity and/or painful symptomatology 
in the area. For this reason, sometimes the use of a pre-inocu-
lation local anæsthetic is recommended prior to the injection 
of PRP5,7,9,11.

Some authors recommend the use of an ultrasound-guided 
injection technique, especially in cases in which such visual-
ization of the needle may avoid the PRP preparation being 
deposited within a tendon6,12,17.

CASE REPORT

A 58-year-old female patient, with no diabetes or other sys-
temic diseases, presented for pain in the left hindfoot. The 
patient suffered a severe inversion sprain 9 months ago, witch 
was treated by his medical doctor with a bandage, analgesics 
and corticoids. First x-rays dismissed the fracture. 

Current clinical examination showed a moderate œdema 
and localized pain in the sinus tarsi region (which the patient 
treated with analgesics) that prevented normal ambulation. A 
CT scan of the left foot without intravenous contrast showed 
multiple fracture lines in the anterior portion of the calcaneus 
(Figure 1). So, the patient was diagnosed of anterior process 
calcaneal fracture, not diagnosed 9 months ago. 

Autologous blood PRP treatment was initiated using a 
closed kit (Ortho Pras®, Proteal, Barcelona, Spain). Into a 
syringe with 2ml of sodium citrate, 18 ml of blood was drawn 
from the patient’s antecubital region, obtaining a total of 20 
ml of anti-coagulated blood. This was immediately subjected 
to centrifugation (1800 rpm, 8 minutes, with smooth progres-
sive acceleration and deceleration to prevent hæmolysis). The 

Figura 1. CT scan prior to treatment with PRP.
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result was about 4 ml of PRP (with no leucocytes), to which 
0.20 ml of calcium chloride was added to activate the platelets 
so that they would release the growth factors. These param-
eters are stablished by the laboratory to optimally obtains 
the PRP. This was then administered to the patient by local 
injection, distributing the preparation (3 ml) over the anterior 
zone of the calcaneus and the tarsal sinus. After, this treat-
ment the process was repeated twice more, with one month 
separations. In total, the full treatment consisted of three local 
infiltrations of autologous PRP and 48 hours of relative rest 
after the injections.

After the first injection, 48 hours of relative rest was recom-
mended. The patient already referred to a notable improve-
ment in the painful symptoms at rest and a reduction of the 
œdema in the zone. One month after the second injection, 
the painful symptoms had disappeared completely, and 
there was substantial increase in ambulation without limita-
tions. Ten days after the third injection, visible clinical signs 
were compatible with normality, and the associated painful 
symptoms and incapacity when walking had completely dis-
appeared. A computed tomography (CT) scan without intra-
venous contrast one month after the third injection showed 
complete resolution of the fracture (Figure  2). Clinical evolu-
tion of the patient is summarized in Table I. 

DISCUSSION

All studies using PRP in therapies involving bone agree in 
that it is a technique that gives good results in bone regen-
eration1,2,8,10,16,18,19. However, most of the scientific literature 
limits its use to combinations with different orthopædic sur-
gery techniques in order to accelerate the bone regeneration 
process6,8,15,16. Some authors recommend the technique in 
cases of unsatisfactory bone fusion, and even combine it with 
other osteosynthesis materials20,21. There have been recent 
references that deal with the treatment of fractures in diabetic 
patients, justifying the use of PRP in an attempt to speed up 
the process of the fracture’s resolution13. Nonetheless, there 

has as yet been no scientific reference recommending the 
treatment of comminuted fractures with PRP as the first treat-
ment option. Due to the good results obtained in the clinical 
case reported above, we believe that the use of PRP in cases 
of fractures with avulsion of small bone fragments may be a 
good therapeutic option. One of the strengths of this tech-
nique may be the rapid bone regeneration together with the 

Figura 2. CT scan subsequent to treatment with PRP.

Table I. Clinical evolution. 

Year Patient´s condition Treatment

February 2015 Ankle Sprain. Medical visit, x-rays don´t showed the fracture Bandage

November 2015
Visit to Podiatrist. Localized pain in the sinus tarsi region. CT revealed the anterior 
process calcaneal fracture

1st PRP injection

December 2015 
Notable improvement in the painful symptoms at rest and a reduction of the 
œdema in the zone

2nd PRP injection

January 2016 Pain dissapeared and improvement in gait. 3rd PRP injection

February 2016 2nd CT. Resolution of the fracture
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patient’s rapid symptomatic improvement without the need 
for prolonged immobilization or surgery. All this implies an 
increase in the patient’s quality of life since, being able to 
walk, they do not have to give up their everyday activities. 
Furthermore, the mobility during the healing process helps 
prevent the problems of thrombosis and amyotrophy typical 
of prolonged immobilization.

One must not forget that the use of this technique as 
a treatment of choice in comminuted fractures must be 
backed up by scientific studies with larger samples. This 
is therefore understood as a limitation of the proposed 
approach, with it instead pointing to new lines of investi-
gation. Nevertheless, given the successful resolution of the 
comminuted calcaneal fracture with PRP in the present case, 
we recommend the use of the technique in patients with 
similar characteristics because, even though the result may 
vary over time, it is safe in that it poses no toxic or immuno-
reactive risks for the patient.
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