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Background: Musculoskeletal fibrosis can be frequently observed in the scope of sports medicine; however, there is no consen-
sus regarding its definition, nor do we have substantial knowledge regarding its epidemiology or best therapeutic alternatives.

Purpose: The GESMUTE (Group for the Study of the Muscle Tendon System) Epidemiology Group, integrated into SETRADE (The
Spanish Society for Sports Traumatology) propose a definition for musculoskeletal fibrosis within the field of physical exercise.

Study Design: Consensus statement.

Methods: A bibliographic review of the existing scientific evidence and consensus was developed by the authors on the definition
of fibrosis in the field of sport.

Results: Our working group proposed the definition of fibrosis as an abnormal accumulation of extracellular matrix, usually with
regards to an injury complication, showing various clinical findings affecting muscles, tendons, ligaments, articular capsules and
nerves which, in turn, mars the recovery process, causing symptoms and finally leading to relapses.

Conclusion: Fibrosis in sport may be considered as an abnormal accumulation of extracellular matrix, usually related to compli-
cations of an injury, showing a wide range of clinical symptomatology, affecting muscles, tendons, ligaments, articular capsules,
and nerves.
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Not only is there no current consensus in the sports medi-
cine community with regards to the onset of fibrosis or its
definition, but we are neither aware of its incidence nor
prevalence, and no validated strategies have been elabo-
rated in order to treat musculoskeletal fibrosis despite its
common presence in the world of sports.

The GESMUTE (Group for the Study of the Muscle Ten-
don System) Epidemiology Group, integrated into
SETRADE (The Spanish Society for Sports Traumatology),
in its second Annual Meeting held in Madrid in September
2011, thus decided to elaborate on the current consensus
document with the aim of contextualizing the presence of
fibrosis in the world of sport.

Fibrosis may be considered as a disorder affecting the
cell matrix,5,7,11-13 showing a chronic, abnormal, and unre-
pairable increase of the extracellular connective tissue,
a process which interferes with the affected organ’s own
function16,20; it may also appear as a result of an abnormal
accumulation of extracellular matrix, due to excessive pro-
duction and/or degeneration variations.9,15,18 This latter
circumstance may manifest itself diffusely such as in myo-
pathies or in cerebral vascular accidents, as well as in
a localized manner such as in Dupuytren contracture,
plantar fibromatosis, or retractile capsulitis.

In the case of muscle tissue, fibrosis is considered
a defect in the muscle regeneration process causing an
incomplete functional recovery25 and a progressive substi-
tution of muscle myofibril by collagen and proteins from
the extracellular matrix (chronic myopathies).6 This trans-
formation of the extracellular matrix, related to a sports
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injury, may affect muscles, tendons, or ligaments, either in
an isolated manner or as a group; it may appear as granu-
lomatous scarring, and it could also affect muscular apo-
neurosis thus compromising injury evolution. In addition,
it may be found as a fibrous encapsulated hematoma or
could well be a surgical sequelae whereas on other occa-
sions it will be the way in which the injury fully recovers,
meaning we would need to ask ourselves in such situations
whether we are talking about adaptation to exercise or
a pathology since on numerous occasions, functionality is
compromised and regeneration curtailed, leading to the
appearance of recurring injuries in those affected tissues.

DEFINITION OF FIBROSIS

Fibrosis may be considered, within the scope of sports, as
an abnormal build-up of extracellular matrix, usually
related to injuries leading to complications, with signs of
various clinical findings affecting muscles, tendons, liga-
ments, articular capsules, and nerves, all of which mar
the recovery process, causing symptomatology and
enabling recurrent injuries.

Epidemiology

Few papers have been published to date discussing epide-
miological data on the incidence of muscle or tendon inju-
ries leading to fibrosis in sport.3,8,21-24,26

From a descriptive point of view, and to a certain extent,
we know where fibrosis may be located, the type of patient
who develops it, together with its onset; however, there is

no generally agreed definition and there is also limited
knowledge of when or how it appears (Table 1).

The scarce number of currently available studies, just 1
on tendon8 and 4 on muscle,3,23,24,26 generally include
a series or cases including data discussing the incidence
of this disorder in post-muscle-injury scar tissue magnetic
resonance (MR) or ultrasound images, with values which
vary widely from 29.5% to 78%, showing the need for fur-
ther studies with a more robust methodology in order to
more thoroughly understand the appearance and presence
of fibrosis.

Entities That May be Considered Fibrosis in Sport

Within the scope of sport activities and without the need to
be extensive and thorough, the appearance and existence of
fibrosis may be accepted in the following entities (Figure 1).

TABLE 1
Epidemiological Aspects of Fibrosis in Sports

Epidemiology

Descriptive Analytic

What 3 How 3

Who 3 , 1 Why 3

Where 1

When 3 , 1

x, absence or low-quality scientific evidence; +, quality scientific
evidence available.

Muscle 
     Suture granulomas 
     Injured intramuscular septum of rectus femoris 
     of quadriceps 
     Semitendinosus septum injury 
     Bone lengthening 
     Lacera�on 
     Encapsulated hematoma 
     Sarcopenia/Aging 
     Adhesions/Fibrous bands 
     Perios��s 
Tendon 
     Rotator cuff pathology 
     Tendinous fibrosis 
     Tendon scar 
Ligament 
     Ligament scar 
     Sprain (ligament thickening) 
Ar�cular capsule 
     Retrac�le capsuli�s 
     Pos�mmobiliza�on 
Other 
     Nerve entrapment 

Figure 1. Entities considered to show the presence of fibro-
sis in sports.
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Diagnosis and Coding

Fibrosis diagnosis, in the context of a sport injury, should
always be associated with a methodical diagnosis by imag-
ing, generally ultrasound or MR, to objectively confirm its
presence, characteristics, and extension. This diagnosis
process should also enable us to tell whether it is chronic
or acute and localized or diffused and to determine the
presence of other associated pathologies that may have
led to the fibrosis itself (diabetes mellitus, thyroid disor-
ders, myopathies, ischemia, denervation, kidney disease,
hyperhomocysteinemia, etc).1,28 Additional studies may
well be needed to properly relate findings from those images
with fibrosis pathological anatomy results. During echo-
graph explorations of fibrosis, the disorder shows increased
localized or diffused echogenicity, with changes of elasticity
in the tissue and, thus, abnormal range of mobility as shown
by dynamic maneuvers, as well as adherences to nearby
structures, compressing or aggravating them.17

Musculoskeletal fibrosis MRs may commonly show
hyperintensity in T2 pondered sequences, whereas, in T1
pondered sequences, hypointensity is shown. Other possi-
ble findings associated to musculoskeletal fibrosis when
using this technique are fasciae thickening and, in the
case of advanced fibrosis, loss of definition of the muscle
contour associated to muscle atrophy.29

As for epidemiological coding of fibrosis in sports injuries,
there is no current classification that includes fibrosis as a dis-
order or as a consequence of other associated pathologies.

An adequate definition of fibrosis and its consequent
epidemiological classification as an sports injury, will allow
us to not only perform a quick search for other cases
involved but also select several specific cases worth study-
ing, with the aim of establishing effective preventive meas-
ures as well as assessing treatment procedures and their
results, amongst other variables.

To carry out this ambitious goal of coding fibrotic inju-
ries, we cannot forget that fibrosis is an evolutive process,
that is, it undergoes changes over time such that the result
of these changes defines the extent of an affected tissue’s
capacity or incapacity and the presence or absence of
limitations.

Following a proposal carried out by this group during
GESMUTE First Congress in 2020,4 the inclusion of
a numerical factor which refers to the degree of functional-
ity shown by the affected tissue in sports activities can be
considered as a first approach to fibrosis-associated injuries.
However, the evolution of the fibrosis process itself means
injury classification must be recoded in parallel, from its
origin (acute or subacute) to its chronic state, based on
treatments received, possible functional improvements
observed (whether changes in echographs or MR images
are or are not observed), and irrespective of whether such
observations show a functional correlation or not.

Treatment

Once the presence of fibrosis has been agreed, its reverse is
highly unlikely and even the use of certain drugs

(indomethacin, losartan, curcuma, chitosan) has shown
very poor outcomes.10,14,19 Physical exercise seems to
play an essential role in preventing the onset of fibrosis
in sports injuries. However, the effects played by the
nature of the exercise and how loads are programmed
are still unclear.

Predisposing pathologies should be duly assessed as
controlling them may well enhance fibrosis prevention.
Aerobic exercise has thus proven to be effective in prevent-
ing diabetic myopathies, a condition in which muscle fibro-
sis progressively develops.2,28

Prevention of sports injuries and a premature applica-
tion of an adequate treatment to such conditions therefore
seem to be the most effective preventive measures with
regards to the onset of fibrosis. In this sense, the use of
nutraceuticals, orthobiologics, or cell therapies for post-
workout, postcompetition, and/or postinjury recovery could
well turn out to be effective future lines of treatment and
prevention for fibrosis in the world of sport.27

Another common finding among athletes is an asymp-
tomatic version of fibrosis, very often considered a func-
tional adaptation to exercise after an injury. Further
evolutive studies are necessary to discern which of these
fibroses should receive treatment and which preventive
strategies may be used in each situation.

DISCUSSION

As per our understanding, the main contribution of the
present document is the proposal of a first-ever and
extremely useful definition in the scope of sports medicine
of fibrosis: an abnormal accumulation of extracellular
matrix, usually associated with an injury complication,
with various clinical manifestations, involving muscle, ten-
don, ligament, joint capsule, and nerve, hindering recov-
ery, causing symptoms, and finally leading to injury
relapses. In addition, we propose a list of the main sports
pathologies that involve fibrosis (Figure 1).

Despite fibrosis being frequently observed at the clinical
practice in sports medicine, this phenomenon has
remained surprisingly unstudied. No consensus documents
have been published to date on what could be considered
fibrosis in the sports context and there are few published
studies discussing epidemiological, diagnostic, and treat-
ment aspects of this disorder.

In the study of sports fibrosis, there is everything to
research: (1) epidemiology; (2) main associated or predis-
posing pathologies; (3) injury mechanisms, injuries, or
sports situations favoring its appearance; (4) prevention
and treatment by means of nutrition, medicines, nutra-
ceuticals, orthobiologics, and cell therapies; (5) genetic
aspects; and (6) correlation of diagnosis methods and fibro-
sis histology.

CONCLUSION

Fibrosis in sport may be considered as an abnormal accu-
mulation of extracellular matrix, usually related to
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complications of an injury, showing a wide range of clinical
symptomatology, affecting muscles, tendons, ligaments,
articular capsules, and nerves. It hinders recovery, causes
symptomatology, and finally leads to injury relapses.

A greater research effort is needed to improve our knowl-
edge in this area, hence our proposal to carry out further
studies which have a robust and adequate methodological
quality, to deepen our understanding of fibrosis in sport.
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