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Abstract: Injuries of the metatarsal 
bones in football are relatively rare and 
in most cases are localized in the fifth 
metatarsal. The gold standard of the 
diagnosis of fractures in this area can 
be X-rays, which in most cases allows 
verifying the diagnosis. The treatment 
tactics depend on the localization of 
the fracture according to Lawrence 
and Botte’s classification: 3 zones 
of localization are distinguished. 
Fractures located in zones 2 and 3 
belong to a high-risk group due to 
delayed consolidation and nonunion 
and therefore athletes are most often 
treated with osteosynthesis using 
intramedullary screws. The minimal 
recovery time for this type of treatment 
is at least 8 weeks. This report describes 
7 cases of the fifth metatarsal bone 
fractures, located in zones 2 and 3 in 
professional football players who were 
treated with an immobilization boot, 
cryotherapy, nutritional supplements 
of calcium and vitamin D, and local 

injections of platelet-rich plasma, 
which contains numerous growth 
factors. The deadline for returning to 
regular training activities was 43 to 
50 days, and there was no relapse of 
damage within 6 months of follow-up.

Levels of Evidence: Level of 
evidence 4: case report study

Keywords: fifth metatarsal bone; stress 
fracture; platelet-rich 
plasma; football players

Metatarsal 
fractures are 
one of the most 

common foot injuries 
among athletes.1 In 
soccer, they account for 
~0.5% of all injuries sustained by elite 
European footballers with an average 
period of treatment of about 80 days.2 This 
type of fracture is one of the few diagnoses 
that are based on X-ray, which in most 
cases allows the diagnosis to be verified.

Treatment of fractures the fifth 
metatarsal bone among athletes is an 
actual issue due to the long period of 
treatment (ie, 8 weeks or more) and a 
large number of relapses.3 In the 
population of athletes, the tactics of 
treating this type of injuries depend on 
their localization according to 
Lawrence and Botte’s classification, in 
which there are 3 zones.4

Fractures of the first zone are most 
often treated conservatively with good 
functional results in any of the categories 
of the population.5 Fractures of the 
second and third zones with conservative 
treatment tend to be delayed 
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consolidation and nonunion, therefore 
the most common way of treating them, 
especially in the athlete’s population, is 
osteosynthesis using intramedullary 
screws.6

However, surgical treatment does not 
always lead to positive results. Granata 
et al7 reported 7.3% of cases of 
reoperation among athletes associated 
with refractoriness for 8 months. With 
conservative treatment, the basis is the 
elimination of the load through the use 
of different types of immobilization 
boots.1,8

Shock wave therapy and 
electromagnetic fields, calcium and 
vitamin D are also used.9-13 The 
development of new methods of 
conservative treatment of fractures with 
minimal treatment periods and the 
number of relapses is an urgent task for 
modern professional football medicine.

One of these methods may be the use 
of platelet-rich plasma (PRP), which 
contains numerous growth factors. The 
treatment concept is based on the 
substitution of growth-inducing 
substances in tissues with low or absent 
regeneration capacity (cartilage, tendons) 
as well as for the induction or further 
acceleration of growth and regeneration 
(bone, muscle).5,14 PRP is emerging as a 
powerful tool for tissue healing, thanks 
to the many growth factors contained in 
platelet alpha-granules. PRP is defined as 
a blood derivative, where the platelets 
concentration is above the baseline 
levels, thus providing a large number of 
bioactive molecules in physiologic 
proportions.15 Activated platelets can 
release more than 300 molecules that are 
responsible for the coordination of 
numerous cell-cell and cell–extracellular 
matrix (cell-ECM) interactions.16 The 
evidence for PRP osteogenic potential 
has been suggested by several in vitro 
studies, that is, PRP addition in culture 
medium promoted the proliferation and 
differentiation of human mesenchymal 
stem cells (MSCs),17,18 and the effect of 
PRP on osteogenic differentiation was 
also seen on human adipose-derived 
stem cells (ADSCs).19 Furthermore, PRP 
can improve cell chemokinesis and 
chemotaxis through cytoskeleton 

reorganization and accelerate cell 
migration, thus influencing osteoblast 
like cells mobility.20

PRP is actively used in the treatment of 
acute and chronic injuries of the 
musculoskeletal system, in particular 
muscle injuries, tendinopathies, and 
arthrosis with positive results.21,22 
Currently, most studies of the 
effectiveness of PRP in bone damage 
have been conducted in animals. A study 
by Lopes et al23 shows the statistically 
significant effectiveness of PRP when 
used in the treatment of fractures of the 
lower extremities in dogs. Other animal 
studies also demonstrated the beneficial 
effect of PRP on healing of both 
traumatic and osteoporotic fractures was 
shown.24,25 There are also limited data on 
the use of PRP in humans. Memeo et al26 
have obtained excellent results in the 
repeated surgical treatment of nonunion 
fractures of the forearm bones in 7 
young people using osteosynthesis and 
PRP. In a study by Malhotra et al27 using 
PRP in the treatment of unconsolidated 
fractures of the long bones, it was 
possible to consolidate the fractures 
within 4 months after the start of 
treatment in more than 85% of cases.

However, we could not find any data 
on the use of PRP in the treatment of 
metatarsal bone fractures. Any types of 
treatment for fractures of the fifth 
metatarsal bone of zones 2 and 3 in 
athletes are currently accompanied by 
relapses and are being treated for a 
long time. In this regard, the 
development of protocols for safe and 
fast conservative treatment of this 
pathology seems to be an important 
task. Therefore, we describe the 
conservative treatment in seven cases of 
professional football players.

Case Reports
This study was approved by the local 

ethics committee of the First Moscow 
State Medical (Sechenovskiy) University 
(No. 11-19, 25.07.2019). All participants 
provided informed consent to participate 
in the study and publish the data.

The results of the treatment of the fifth 
metatarsal bone fractures in 7 young 

football players of one of the clubs of 
the Russian Football Premier League are 
presented. The age varied from 17 to 21 
years (mean age was 19 years); mean 
body height was 179 ± 3 cm, and mean 
body weight 73.3 ± 2 kg.

All injuries occurred between 
November 2016 and January 2020 during 
matches during the competitive season. 
In all cases, the game was played on 
artificial turf. In no case there was any 
discomfort and pain until the moment of 
injury in the fifth metatarsal bone.

The mechanism of injuries in 5 cases 
was contact, in 2 contactless, during 
running with acceleration, sharp local 
pain appeared in the area of the fifth 
metatarsal bone.

All football players immediately 
stopped their sports activities and were 
immobilized with an orthosis. In all 
cases, performed radiography confirmed 
the diagnosis (Figure 1).

For the first 3 days, the POLICE 
protocol (protection, optimal loading 
(rest), ice compression, and elevation) 
started therapy, including the use of local 
cyclic compression therapy (Game Ready 
machine, 7-8 times a day for 20 minutes), 
compression knitwear, and immobilizing 
orthosis (MediROM Walker from Medi 
company). Anti-inflammatory medicines 
were not used.

From the first day of treatment, calcium 
was administered at a dose of 1000 mg 
per day and vitamin D at the dose of 
5000 IU for 60 days.

Three days after the injury, the first 
injection of PRP (4-5 mL) obtained 
using a BTI centrifuge was performed. 
To obtain a concentrate, 56 mL of 
blood taken from the cubital vein was 
used. The mean platelet count was 
698 000/mL. The initial platelet 
concentration was 209 000/mL. Three 
injections were performed with an 
interval of 7 to 10 days. From the third 
day after the first injection of PRP, 
low-intensity workouts on a bicycle 
ergometer of 30 to 40 minutes were 
performed. From the seventh day of 
treatment, rehabilitation training began, 
aimed to the improving blood 
circulation by using exercises without 
axial load on the foot.
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In all cases, 5 to 7 days after the 
second injection of PRP, the pain 
syndrome during normal walking was 
stopped, but the use of the orthosis 
continued for 30 days from the moment 
of injury. Three days after the 
disappearance of the pain syndrome, 
low-intensity running work began 
(10-15 minutes) followed by 
progression. From the 30th day, all the 
players started individual work with the 
ball using boots. The deadline for 
returning to regular training activities 
ranged from 43 to 54 days. Return to 
activity (RTA) was considered as 
training in the general group of 
football players without any 
restrictions.

Control radiography was performed 3 
to 5 days before the onset of RTA 
(Figure 2). During treatment, no 
allergic reactions or other side effects 
were identified. Within 6 months after 
the renewal of RTD, in no case of 
relapse there was any damage.

Discussion
It should be noted that all fractures 

were localized in zones 2 and 3 and 
have the high risk for delayed 
consolidation and nonunion. Generally, 
fractures of the base of metatarsus V are 
treated conservatively.5 However, 
fractures of zones 2 and 3 of the fifth 
metatarsal bone are at high risk for 
delayed consolidation and nonunion. 
Available data of the conservative 
treatment have reported long-term return 
to activities and a large number of 
relapses.13 Therefore, in most cases, in 
the group of professional athletes, 
surgical treatment is currently considered 
the method of choice for treating of this 
type of fractures.

With surgical treatment, which is the 
method of choice in such cases, the 
average time to RTA ranges from 8 to 
12.3 weeks, and repeated injuries can 
occur in 5% to 30% of cases. Japjec 
et al28 reported that the average duration 

of treatment for most fractures of zones 2 
and 3 after osteosynthesis was 8 weeks, 
and with conservative treatment even 
after 6 months, more than half of the 
patients showed no signs of 
consolidation and remained painful. 
Hunt et al6 reported about 21 operated 
athletes reported with an average 
recovery time of 12.3 weeks using 
osteosynthesis with the use of 
intramedullary screws and only 1 
relapsed fracture.

Lareau et al29 treated 25 National 
Football League players with Jones 
fractures with an appropriately placed 
intramedullary screw and an aggressive 
rehabilitation protocol. All 9 players who 
underwent surgery were eligible to 
return to play in the same season, had an 
average return to play of 8.7 weeks 
(range 5.9-13.6 weeks), which was 
longer than in our study.29

O’Malley et al30 introduced the results 
of surgical treatment of 10 National 
Basketball Association players, whose 

Figure 1.

Radiography confirmed the diagnosis of fifth metatarsal bone fracture.
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average recovery time was 9.8 weeks. 
Moreover, in 3 cases relapsed fractures 
occurred.30 Thus, currently available 
data show that even surgical treatment 
of fractures of zones 2 and 3 of the 
fifth metatarsal bone is characterized 
by a long rehabilitation period and 
frequent relapsed fractures. Moreover, 
in all cases, the duration of the RTA 
was longer than that obtained in our 
study (<50 days).

Limitations and Implications 
for Future Research
The disadvantages of the study 

include the small number of 
participants, as well as the lack of a 
control group. In this way, the data we 
obtained of the conservative treatment 
of this type of injuries with the help of 
local injections of PRP may be 
interesting for further studies. In future 
studies, it would be interesting to 

measure pain and function before and 
after the treatment with PRP through 
validation scores, such as visual 
analogue scale and American 
Orthopaedic Foot and Ankle Society 
score.

Conclusion
The development of protocols for 

safe and fast conservative treatment of 
the fifth metatarsal bone fractures is 
an important task. In the cases of 
conservative treatment of this 
pathology using PRP in this study, 
good results were obtained, which 
consist in shortening the duration of 
treatment (deadline for returning to 
regular training activities was 43-50 
days) and the absence of relapses 
(within 6 months of follow-up). Thus, 
the inclusion of PRP injection in the 
program of conservative treatment of 
this type of injury is a good option.
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Figure 2.

Radiographs 45 days after conservative treatment using platelet-rich plasma.
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