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ABSTRACT
Objective: to conduct a narrative literature review of the man-
agement strategies (clinical history, clinical examination, imaging 
tests and treatment) in triceps surae muscle injuries amongst 
young adult and middle-aged athletes.
Methods: a PubMed literature search was made in this study. The 
review focused on different anatomical, radiological and clinical 
studies and systematic reviews on the state of the art in the 
management of triceps surae muscle injuries.
Results: triceps surae injury occurs as a result of over-stretching 
of the knee in extension, together with a dorsiflexion of the an-
kle. The clinical diagnosis requires a specific anamnesis together 
with the conduction of functional tests. In addition, the diagno-
sis should be complemented by imaging tests to differentiate 
between injuries of the gastrocnemius and soleus muscles. The 
management may be conservative, depending on the magnitude 
of the injury. Lastly, the use of biological coadjuvants such as 
platelet rich plasma could contribute to improve healing and 
short the time to recovery.
Conclusion: the clinical management of triceps surae muscle 
injuries in young adult and middle-aged athletes shall be con-
ducted on a systematic basis, taking into account both the clin-
ical history and the clinical examination and imaging tests that 

RESUMEN
Manejo de las lesiones musculares del tríceps sural 
en deportistas adultos jóvenes y de mediana edad: 
revisión narrativa de la literatura

Objetivo: realizar una revisión narrativa bibliográfica que permita 
conocer las estrategias del manejo (historia clínica, examen clínico, 
pruebas de imagen y tratamiento) de las lesiones musculares del 
tríceps sural en deportistas adultos jóvenes y de mediana edad.
Métodos: en este estudio se realizó una búsqueda de referencias 
bibliográficas en PubMed. Se revisaron diferentes estudios anató-
micos, radiológicos, clínicos y revisiones sistemáticas acerca del es-
tado actual del manejo de las lesiones musculares del tríceps sural.
Resultados: la lesión del tríceps sural se produce por un me-
canismo de sobrestiramiento en extensión de rodilla junto con 
una dorsiflexión de tobillo. El diagnóstico clínico requiere de 
una anamnesis específica, así como de pruebas funcionales. 
Además, el diagnóstico debe ser complementado con pruebas 
de imagen para diferenciar entre las lesiones de los músculos 
gastrocnemio y sóleo. El tratamiento puede ser conservador, de-
pendiendo de la magnitud de la lesión. Finalmente, el uso de co-
adyuvantes biológicos como el plasma rico en plaquetas podría 
ayudar a mejorar la cicatrización y el tiempo de recuperación.
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Introduction

Injuries of the triceps surae muscle were first described 
in 1883 in tennis players - hence the term "tennis leg"(1). 
Such injuries can be classified as proposed by Dixon(2) 
and described in Table 1. Together with other injuries of 
the leg and of the Achilles tendon in professional foot-
ball players, these lesions may account for up to 11% of 
all injuries suffered in the course of professional sports 
activities(3). In addition, it is common to observe triceps 
surae injuries in young adult and middle-aged athletes 
in sports such as tennis, basketball, running or football(1). 
Unfortunately, these injuries cause important pain, clau-

dication, oedema, functional impotence and significant 
loss of sports performance(4). This is because the triceps 
surae is the muscle group in charge of propulsion and the 
absorption of forces in the lower extremity upon impact-
ing on the floor(5). Thus, a correct and opportune diagno-
sis of injuries of the triceps surae muscle in young adult 
and middle-aged athletes is essential in order to adopt 
management strategies allowing efficient and adequate 
recovery of the athlete(4).

The triceps surae is composed of the medial and lat-
eral gastrocnemius, soleus and plantaris muscles. Their 
aponeuroses join at distal level to give rise to the Achilles 
tendon, which inserts in the calcaneal tuberosity, thereby 

defining the muscle group as a 
plantar flexor when its muscle 
action is concentric(6). As a result, 
triceps surae injuries often arise 
in maximum extension of the 
knee with a dorsiflexion of the 
ankle, since this distends the tri-
ceps surae and all the anatomi-
cal elements located in the pos-
terior compartment of the leg(7-9). 
Both an increase in tension of 
the elastic elements and high 
velocities predispose to plastic 
deformation of the elastic struc-
tures of the triceps surae, gener-
ating ruptures, especially during 
the eccentric phase of muscle 
contraction, characterized by 
proximal muscle traction in ad-
dition to distal traction through 
over-stretching(6). Since the tri-
ceps surae crosses more than 

may contribute to a better differential diagnosis. Monitoring of 
the appearance of complications such as deep vein thrombosis, 
myositis ossificans or compartment syndrome is required. Early 
discharge is a desirable goal, though the important risk of re-
lapse must be taken into account.
Level of evidence: level of evidence 4.
Clinical relevance: this review describes the current manage-
ment strategies in triceps surae muscle injuries, as well as the 
main risks of a wrong differential diagnosis.

Key words: Gastrocnemius. Soleus. Triceps surae. Muscle inju-
ries.

Conclusión: el manejo clínico de las lesiones musculares del trí-
ceps sural en deportistas adultos jóvenes y de mediana edad debe 
ser sistematizado, tener en cuenta tanto la historia clínica como el 
examen clínico y las pruebas de imagen que pudieran mejorar la ca-
pacidad diagnóstica diferencial. Se debe vigilar la aparición de com-
plicaciones como la trombosis venosa profundas, la miositis osifi-
cante o el síndrome compartimental. El alta precoz es un objetivo 
deseable, pero debe considerarse el importante riesgo de recidivas.
Nivel de evidencia: nivel de evidencia 4.
Relevancia clínica: esta revisión permite conocer las actuales 
estrategias del manejo de las lesiones musculares del tríceps 
sural, así como conocer los principales riesgos de un diagnóstico 
diferencial errado.

Palabras clave: Gastrocnemio. Sóleo. Tríceps sural. Lesiones 
musculares.

Table 1. Classification of triceps surae injuries into three grades

Grades Symptoms Signs Pathological 
correlation

Radiological 
correlation

Grade 1 
(mild)

Acute pain at the 
time of injury or 
with activity. May 
start with activity

Mild pain 
and localized 
tenderness
Mild spasms and 
swelling
No loss or only 
minimal loss of 
strength and range 
of motion

< 10% muscle fibre 
disruption

Intense signal in 
fluid-sensitive 
sequences. 
< 5% muscle fibre 
involvement

Grade 2 
(moderate)

Unable to carry 
out activities

Loss of strength 
and range of 
motion

< 10-50% muscle 
fibre disruption

Change in 
myotendinous 
junction. Oedema 
and bleeding

Grade 3 
(severe)

Immediate severe 
pain, disability

Complete loss of 
muscle function
Palpable 
defect or mass. 
Possible positive 
Thompson test

50-100% muscle 
fibre disruption

Total disruption of 
muscle continuity. 
Extensive oedema 
and bleeding. 
Tendon retraction 
and morphology
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one joint and is largely composed of type 2 or fast-twitch 
fibres, high-velocity eccentric contractions are considered 
to pose a high risk of causing muscle tearing(2). In addition, 
other factors such as muscle fatigue, altered interarticular 
coordination (knee-ankle) or deteriorated vascularisation 
can increase the risk of triceps surae tearing(1).

Although injuries of the triceps surae muscle are fre-
quent in athletes and the mechanism of injury is clear(2), 
the anatomical differential diagnosis of injuries of the 
gastrocnemius, soleus and plantaris muscles, as well as 
their magnitude, may prove difficult(10). The complex anat-
omy of this muscle group complicates the diagnosis, re-
sulting in inadequate therapeutic management that can 
adversely affect the performance of the athlete(10). For this 
reason, it is necessary to improve identification of the an-
atomical location of the injury and to establish its mag-
nitude. A careful clinical history and physical examination 
are thus required(9). In addition, the use of complementa-
ry techniques such as magnetic resonance imaging (MRI) 
and ultrasonography can improve the diagnosis of the 
muscle lesion(11,12). Depending on the magnitude of the in-
jury, the suggested treatment may be either conservative 
or surgical(12). In addition, it is advisable to use biological 
coadjuvants such as platelet rich plasma (PRP) to shorten 
the muscle injury recovery period and improve the heal-
ing process(13,14). However, there is currently no scientific 
evidence consistently supporting their use to relieve the 
pain and improve function and return to sports activi-
ty following a muscle injury(14). This is probably because 
these factors are more associated to joint function(11).

The present study offers a narrative literature review 
of the management strategies (clinical history, clinical 
examination, imaging tests and treatment) in the triceps 
surae muscle injuries referred to above.

Methods

Study design

This narrative literature review was made by 5 independ-
ent experts between the years 2019 and 2020, with the 
aim of answering the following question: what are the 
suggested strategies for the management of triceps surae 
muscle injuries?

Inclusion and exclusion criteria

The inclusion criteria were: scientific articles (cohorts, 
cross-sectional studies, clinical trials, narrative reviews, 
systematic reviews and meta-analyses) addressing the 
clinical history, clinical examination, classification and 
treatment of triceps surae muscle tears among individ-
uals involved in physical activity and/or sports between 

18-45 years of age. The articles were required to be written 
in Spanish or English, and to be published in journals in-
dexed by PubMed (https://pubmed.ncbi.nlm.nih.gov/). In 
addition, full inclusion consensus among the authors was 
required, and both the title and the abstract of the pub-
lications had to be directly related to the research ques-
tion. The exclusion criteria were: articles including individ-
uals with comorbidities, collagen diseases, malnutrition, 
traumatic injuries other than tearing of the triceps surae 
muscle, and any described malformations of the study 
population. Clinical cases studies, case series, impossibil-
ity of access to the full-text articles, and publications not 
subjected to peer review were also excluded.

Results

Clinical history and clinical examination

In relation to the clinical history, clarity regarding the eti-
opathogenesis, clinical manifestations and epidemiology, 
and a structured patient interview, are essential. In addi-
tion, a guided investigation of the mechanism of injury is 
crucial for starting effective management of triceps surae 
muscle injuries. The prodromal symptoms of the gastroc-
nemius muscle facilitate the approach to the diagnostic 
hypothesis.. Approximately 20% of the patients may recall 
prodromal discomfort, with possible dull pain sensation in 
the affected leg(15). In the case of injury known as tennis 
leg, the patient typically describes a sudden uncomfortable 
blow sensation in the posterior region of the leg - in some 
cases accompanied by an audible click like the snapping of 
a branch(16). Likewise, at the time of the injury the patient 
might feel no pain, though the latter subsequently devel-
ops in the posteromedial zone of the leg and may become 
sufficiently intense to restrict walking capacity(17).

On the other hand, the physical examination allows 
us to establish the location and severity of the injury. In 
order to establish a differential diagnostic hypothesis of 
the possible tearing of the triceps surae muscle, the use 
of provocation tests and pain relieving manoeuvres based 
on palpation, strength tests and elongation of the medi-
al and lateral gastrocnemius and soleus muscles are es-
sential for locating the possible lesion(18). In addition, the 
literature suggests that differentiating between damage 
to the gastrocnemius and the soleus muscle is clinically 
important in order to guide treatment and determine the 
prognosis of these injuries(19).

The examiner firstly should isolate muscle activation, 
varying the degree of flexion of the knee. For example, with 
the knee in maximum flexion, the soleus becomes the 
first force generator in plantar flexion. In contrast, with the 
knee in maximum extension, the gastrocnemius makes the 
greatest contribution to plantar flexion(2). This behaviour is 
explained by the mechanical differences between the gas-
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trocnemius and the soleus, as these muscles are inserted 
proximally and distally to the knee, respectively. There-
fore, in order to perform a soleus muscle provocation test, 
plantar flexion with flexion of the knee is required, while 
a gastrocnemius provocation test requires plantar flexion 
with extension of the knee. Furthermore, it is advisable to 
palpate the posterior region of the leg along the length of 
the muscle and its aponeurosis(18). At this point it is nec-
essary to assess the pain response to palpation, the level 
of inflammation, thickening or defects, and masses. The 
topology of the pain response is important in the physical 
examination, because tearing of the gastrocnemius muscle 
typically manifests with pain at the medial surface or myo-
tendinous junction, while pain in the case of tearing of the 
soleus is generally located lateral(20).

The possible findings of the physical examination in-
clude pain at the site of the tear, ecchymosis(19) or a sub-
cutaneous gap. The latter sign implies tissue retraction 
and indicates increased severity of the lesion(19). In this re-
spect, the patient may report intense pain during passive 
elongation of the triceps surae or during plantar flexion 
against resistance(18).

Some additional tests may be used in the differential 
evaluation of triceps surae muscle tears with the aim of 
provoking dysfunction of the propulsion and plantar flex-
or buffering mechanism. This includes the Thompson test 
or squeeze test, performed in supine decubitus with com-
pression of the plantar flexor mechanism; circumferential 
measurements of the leg to quantify asymmetry, performed 
with the patient in the standing position in the most promi-
nent zone of the leg; and the evaluation of functional move-
ments(21,22). These movements include monopedal raising of 
the heel (which can be performed in the standing position, 
with mild assistance from the upper extremity); bipedal 
raising of the heel (performed in the same modality as the 
previous test); closed chain dorsiflexion (performed in the 
standing position; with the sole of the foot fully support-
ed, the weight of the body is carried forward to generate 
tension in the posterior muscles of the leg); jumping on 
one leg (performed in the standing position, with vertical 
impulsion); walking and running (preferably using a biome-
chanical unit)(23). Lastly, it must be taken into account that 
concomitant injuries of the soleus and gastrocnemius may 
complicate the differential diagnosis, due to the combina-
tion of clinical symptoms and signs. This combination has 
been described in up to 17% in all radiological studies(24), 
i.e., approximately one out of every 6 patients may present 
such combined manifestations.

Imaging tests

The differential diagnosis of triceps surae muscle lesions 
is broad and includes rupture of the Achilles tendon, vas-
cular impingements, chronic exercise-induced compart-

ment syndrome, plantaris injury and deep vein thrombo-
sis (DVT) - the latter being a condition requiring adequate 
identification and treatment(25).

Ultrasound is the initial imaging technique of choice, 
due to its rapid accessibility, low cost and the absence of 
radiation(26-28), as reflected in Figure  1. Some of the fea-
tures to be evaluated by ultrasound are the size of rup-
ture, whether rupture is total or partial, and the presence 
of haematoma and/or fluid collections between the gas-
trocnemius and the soleus.

The most frequent ultrasound finding in triceps surae 
muscle injuries is a hypoechogenic zone at the distal myo-
tendinous junction of the medial gastrocnemius muscle(29). 
The latter appears as a serohematic content between the 
muscle fibres and the myofascial plane, associated to an 
increase in echogenicity of the adjacent musculature as a 
manifestation of oedema and hyperaemia in the colour 
Doppler study(9), as can be seen in Figure 1. Delgado et al., 
in 141 patients clinically diagnosed with tennis leg, found 
that 67% of the patients presented partial rupture of the 
medial gastrocnemius, 1.4% presented associated planta-
ris tendon rupture, and 21% presented an intermuscular 
fluid collection between the medial gastrocnemius and 
the soleus muscle - thus affording an improved perspec-
tive of the possible differential diagnosis(30). On the other 
hand, involvement of the lateral gastrocnemius is much 
less common (up to 14% of the cases)(31). Ultrasound also 
plays a role in the lesions follow-up. In a normal evolutive 

Figure 1. Ultrasound study of triceps surae injuries. A: fibrillar dam-
age of the distal myotendinous junction of the medial gastrocne-
mius muscle, showing the hypoechogenic fibrillar defect (arrow) 
associated to loss of the usual fibrillar pattern and oedema of the 
adjacent muscle fibres (asterisk); B: distal myotendinous junction 
of the medial gastrocnemius in a normal triceps surae muscle.

*

A

B
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scenario, we can observe gradual reduction of the oede-
ma, resolution of the fibrillar defect and reabsorption of 
the fluid collections(32). It is also common to observe signs 
of organization of the haematoma between the gastroc-
nemius and the soleus, evolving as a fusiform fibrous 
scar without inflammatory elements, as can be seen in 
Figure 2.

Ultrasound allows us to distinguish between muscle 
injury and DVT. Up to 10% of all suspected triceps surae 
injuries in fact correspond to DVT, which requires specific 
treatment and may give rise to life-threatening complica-
tions(25). It is therefore important to maintain a high de-
gree of suspicion of such lesions(25,30).

Magnetic resonance imaging (MRI) facilitates the dif-
ferential diagnosis, due to the greater anatomical details 
it provides. The signs that can be identified by MRI in-
clude oedema, muscle fibre rupture or discontinuities, 
muscle retraction and the presence of haematomas, as 
seen in Figure 3. With the use of MRI, muscle lesions are 
easily identified and located - the percentage frequency 
of damage to the medial gastrocnemius and the soleus 
being similar(33). In contrast, ultrasound is less capable in 
diagnosing these muscle injuries(9). In this context, 5 im-
portant soleus muscle injury sites have been described: 

at the medial proximal myotendinous junction (25.5%), 
the lateral proximal region (12.7%), the central and distal 
portion of the Achilles tendon (18.2%), and in the anterior 
and posterior myofascial plane (43.6%)(34), as can be seen 
in Figure 3. Balius et al. compared the capacity of ultra-
sound to diagnose soleus injuries versus MRI. The authors 
found that ultrasound was only able to detect 27.2% of 
the cases - the best detection performance corresponding 
to lesions in the posterior myofascial plane(34). Therefore, 
in cases with a strong clinical suspicion of tearing of the 
soleus muscle, and in the presence of normal ultrasound 
findings, MRI should be used in the differential diagnosis 
of the disorder.

Treatment

An early objective in the management of the acute phase 
of triceps surae injuries is to limit bleeding and pain, and 
prevent complications(35,36).

Muscle resting is advised in the first 3-5 days, with the 
limitation of muscle elongation and contraction, the ap-
plication of cryotherapy and compression, raising of the 
leg, and analgesia(32,37-39). The use of compression band-

ages, a heel wedge or lift, and walking with 
the help of walking sticks are useful during 
this phase. The use of nonsteroidal anti-in-
flammatory drugs (NSAIDs) should be limited 
to the first 24-72 hours due to the increased 
bleeding associated with their anti-platelet 
action. In contrast to NSAIDs, the prescrip-
tion of COX-2 inhibitors represents a thera-
peutic alternative during this period, since 
they have no anti-platelet aggregation ef-
fects(36). Paracetamol, opiate analgesics and 
electroanalgesia can also be used for pain 
control(37). As an absolute contraindication at 
the lesion site or adjacent locations, moist 
heat and massage in the early healing phase 
is not advised, due to the increased bleeding 
risk(12). In this stage, special care is required 
regarding compartment syndrome which, 
though infrequent, can complicate the course 
of acute muscle tearing. It is therefore rele-
vant to instruct the patient on the symptoms 
of this complication and ensure that they are 
promptly reported(37). If the symptoms persist 
or do not improve as expected with the acute 
treatment provided, re-examination and fur-
ther imaging tests are indicated in order to 
evaluate the complications and redirect the 
treatment strategy.

In the subacute phase (7-10 days), fluid 
collections can be aspirated under ultra-
sound guidance to improve the rehabilita-

Figure 2. Evolution of a medial gastrocnemius fibrillar tear. A: ultrasound view of 
an acute tear of the distal myotendinous junction of the medial gastrocnemius 
(MG) (red arrow), associated to haematoma in the aponeurotic plane adjacent 
to the soleus (S) (asterisks); B: needle positioning before aspiration (white ar-
rows) of the haematoma under ultrasound guidance; C: needle aspiration (white 
arrows) of the haematoma under ultrasound guidance, extraction of 70 cc; D: 
control after 10 days, haematoma relapse, of smaller size, with septa and signs 
of organization; E: control after 31 days, showing organization of the haemato-
ma, evolving towards a fibrous scar cord, without signs of inflammation. Com-
plete healing of the tear (red arrow).

A

C

E

B

D

*

S

S

S

S

MG

MG

MG

MG

MG

* *

*

*



G. Caracciolo Rizzo et al.

Rev Esp Artrosc Cir Articul En. 2022;29(1):60-7 65

tion process(32). Succinctly, aspiration preferably should be 
made in the subacute phase, and proves more effective 
if fluid is obtained (versus pure haematoma) and total 
drainage of the serohaematic collection is achieved(40). 
Special care to avoid iatrogenic neurovascular problems 
is required(40). On the other hand, it is essential to restrict 
the technique in the presence of active bleeding, coagu-
lopathy or a lack of skill in handling the needle and ultra-
sound system(40). Figure 2 details the course of a medial 
gastrocnemius fibrillar tear and total drainage of the fluid 
collection in a patient prior to rehabilitation.

The start of physical rehabilitation is suggested in the 
same aforementioned subacute phase of triceps surae in-
juries(28). In this stage, the objectives of treatment are: to 
favour the healing process, reinforce the scar, condition 
and strengthen the affected muscles, and ensure early 
identification of alterations in muscle contraction(37). Ten 
days after the injury, the scar that has developed is ex-
pected to afford an increase in tension resistance allow-
ing progress towards isometric strengthening exercises, 
which always should precede concentric and eccentric ex-

ercises(28,37). In this stage, physiotherapeutic 
methods such as moist heat, deep warmth 
and the therapeutic management of soft tis-
sues are relatively permissible, provided that 
they do not give rise to inflammatory pro-
cesses(37). Passive elongation of the injured 
muscle will help to deform the maturating 
intermuscular scar and will serve as a stimu-
lus (deformation of membrane proteins) for 
collagen synthesis and the rearrangement of 
fibres in the directions of the muscle work 
action lines(41,42). It is crucial to achieve this 
before the muscle strengthening phase. Pro-
gression towards dynamic training should 
take place in the measure that each exercise 
can be made without pain(12,20). In relation to 
the concentric and eccentric strengthening 
exercises, it is advisable to start them only 
if moderate isometric strengthening can be 
carried out without pain(28,37). Subsequent-
ly, functional rehabilitation should be im-
plemented considering neuromuscular as-
pects and multitask movements to improve 
strength, resistance and motor skills(37). Af-
terwards, during the period of the patient 
return to sports activities, plyometric and 
ballistic training should be prescribed in 
order to prevent injury relapse(37). As a final 
stage, muscle function should be subjected 
to re-evaluation to determine biomechani-
cal performance, complemented by clinical 
scores to quantify and assess the current 
condition of the muscle injury. It is particu-
larly here where a guided assessment is re-

quired of a possible lack of eccentric strength, eccentric 
control and neuromuscular alterations.

It is relevant to consider the biomechanics of the dam-
aged muscles in rehabilitation. While it is advisable to 
train the soleus muscle as a muscle with greater tolerance 
to fatigue, training of the gastrocnemius should focus on 
muscle power. Another relevant aspect is to view rehabili-
tation as a process that can vary temporarily according to 
the lesion grade (Table 1). In this regard, grade 1 injuries 
have a good prognosis and evolve satisfactorily with the 
previously described tissue repair timelines, while grade 
3 injuries may have a poorer functional prognosis, with a 
risk of relapse and overload. A poorer lesion prognosis is 
also to be expected particularly if the myotendinous junc-
tion or tendon are affected. Unfortunately, an increased 
loss of muscle fibres, as in grade 3 injuries, may affect the 
neuromuscular activity and muscle synergies that require 
a longer rehabilitation period, with a need for muscle 
re-education that is not seen in the other injury grades.

As biological coadjuvants to healing, PRP is often used 
in muscle injuries because it has been suggested to im-

*

Figure 3. Magnetic resonance imaging study of triceps surae injuries. A: T2 axial 
sequence; B: coronal STIR sequence showing a fibrillar defect (red arrow) in the 
myotendinous junction of the medial gastrocnemius muscle, associated to a 
haematic collection in the peri-aponeurotic plane (red asterisks); C: T2 axial 
sequence; D: T2 FS sequence showing a fibrillar defect of the soleus muscle in 
the lateral proximal myotendinous junction (red arrow) associated to oedema 
of the adjacent muscle fibres (white asterisks).
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prove healing(28) and shorten the time to recovery of the 
lesion(13,14). However, the mechanisms whereby PRP pro-
duces its effects in some patients are not fully clear. In a 
systematic review including 23 studies (15 in vivo, 6 in vitro, 
2 in vivo/in vitro), only one reported the complete PRP cy-
tological profile (platelets and red and white cell counts). 
5 in vitro studies reported cell proliferation, f4 reported 
increased genic expression, 3 described greater muscle 
regeneration, and 7 reported improved histological quality 
of the muscle tissue(43). The basic science literature on the 
use of PRP in muscle diseases shows PRP treatment to 
afford a number of potentially beneficial effects in healing 
versus the controls(43). However, further research is needed 
to define the optimum PRP cytology, dosage, timing and 
delivery methods in muscle diseases(13).

There are special situations in which surgical treat-
ment may prove necessary. This is the case of rupture 
of the medial head of the gastrocnemius, which typically 
occurs when the muscle has been over-stretched by an-
kle dorsiflexion with the knee extended - causing total or 
subtotal damage to the myotendinous junction(37). Repair 
with reinsertion using sutures is advised in this scenario, 
in view of the poorer prognosis. The typical presentation 
corresponds to a middle-aged person practising sports 
and who experiences acute pain in the middle portion of 
the posterior surface of the leg, associated to a clicking 
effect. Evaluation of this lesion using MRI is suggested. 
Surgical indication should focus on myotendinous inju-
ries of the gastrocnemius or soleus muscle occurring in 
young individuals who are active in sports, with a view to 
ensuring early anatomical restoration and improved reha-
bilitation - thereby making it possible for the patient to 
continue with his or her sports activities. However, some 
authors advocate surgery in cases of complete muscle 
rupture, corresponding to grade 3 injuries (Table 1), and 
for patients with chronic pain (4-6 months) presenting ev-
idence of triceps surae contracture, in order to perform a 
release procedure(44). Finally, large intramuscular haemat-
omas may impede clinical improvement and are also an 
indication for surgery(44).

Lastly, it always must be considered that a torpid 
course may be indicative of the presence of myositis os-
sificans. Physical examination therefore should be guided 
to assess rigid densities in the scar tissue, with plain radi-
ographs serving to establish the diagnosis(37).

Conclusions

The clinical management of triceps surae muscle injuries 
in young adult and middle-aged athletes should be con-
ducted on a systematic basis, taking into account the clin-
ical history, the physical examination and imaging tests 
that may contribute to a better differential diagnosis and 
choice of treatment. Special attention must focus on the 

possible development of DVT, myositis ossificans, com-
partment syndrome and relapses, the application of bi-
omechanical tests, and mistaken early patient discharge. 
Most studies indicate that gastrocnemius muscle tears 
have a good prognosis provided that adequate manage-
ment is ensured. However, neither early discharge nor 
excessively conservative treatment favour an adequate 
return to physical or sports activity. Amongst the differ-
ent triceps surae injuries, those of the soleus are initially 
underdiagnosed, and the diagnosis is often only estab-
lished in subacute stages. Lastly, further quality research 
is needed to define the clinical effects of coadjuvant bi-
ological therapies such as PRP and the surgical interven-
tions of triceps surae muscle injuries.
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