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▪ Muscle contusion is a common injury in contact sports, generally resulting from a
direct blow from a helmet, shoe, knee or shoulder,

▪ Contusion is 2nd only to strain as a cause of lost playing time in the professional
athlete. In football, the mean recovery time for direct injuries (7 days) is lower than
that of the indirect injuries (18.5 days),

▪ In professional athletes, the most commonly injured muscles are the rectus femoris
and vastus intermedius. Nonathletes typically sustain contusions related to a blow
or fall or being thrown from a vehicle. Such contusions show a wider anatomic
distribution.

▪ Diaz JA, Fischer DA, Rettig AC, Davis TJ, Shelbourne KD. Severe quadriceps muscle contusions in athletes. A report of
three cases. Am J Sports Med. 2003;31(2):289-293

▪ Ueblacker P, Haensel L, Mueller-Wohlfahrt HW. Treatment of muscle injuries in football. J Sports Sci. 2016
Dec;34(24):2329-2337. Epub 2016 Nov 16. Review.

▪ Maffulli N. et al: ISMULT Guidelines for muscle injuries. Muscles, Ligaments and Tendons Journal 2013; 3 (4): 241-249

EPIDEMIOLOGY



▪ Contusion is an acute injury caused by a direct blow to the muscle, typically
affecting the thigh, calf or antero-lateral upper arm,

▪ The muscle damage occurs due to compression between the external force and the
bone,

▪ Injury severity is determined by the force of impact, size of the striking object, and
the muscle’s state of contraction:
▪ Small objects produce more damage than a large or flat object,
▪ The injury tends to be less serious and more superficial in contracted muscles; more serious and deeper

when the muscle is relaxed.

MECHANISM OF TRAUMA

▪ Flores DV et al. MR Imaging of Muscle Trauma: Anatomy, Biomechanics, Pathophysiology, and Imaging
Appearance. Radiographics. 2018 Jan-Feb;38(1):124-148.

▪ Trojian TH et al. Muscle contusion (thigh). Clin Sports Med. (2013).



Contusion can damage muscles, subcutaneous tissues, vessels, fascias, and in rare
cases bone. The trauma determine muscular and subcutaneous edema, haemorrhage
or haematoma. Bleeding is caused by vascular damage rather than muscle strain. For
this reason the prognosis of contusion is in most cases better than indirect injury.

PATHOPHYSIOLOGY OF THE INJURY

Edema and haemorrhage in the right vastus intermedius

Large haematoma in the rectus femoris
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Interstitial edema and haemorrhage in the left rectus femoris after 
contusion

Haematoma in the rectus femoris 
after contusion
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Also with MRI is possible to distinguish edema from haematoma

PATHOPHYSIOLOGY OF THE INJURY



Chronic haematoma, 4 weeks after contusion
Myositis ossificans of the vastus 
lateralis, 4 weeks after contusion
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CLASSIFICATION

Direct muscle injuries have been graded based on clinical signs. The ISMuLT classification of direct
trauma divided into three categories: mild, moderate and severe:

▪ Mild (edema and haemorrhage): the movement is possible for more than ½ of the range of motion
(ROM) of the involved joints is possible,

▪ Moderate (edema with small haematoma): the movement is possible for less than ½ but more than
1/3 of the entire ROM of the involved joints is possible,

▪ Severe (large haematoma with edema): the movement is possible for less than 1/3 of the total range
of movement of the involved joints is allowed.



MANAGEMENT

ACUTE PHASE (24-48 hours)

▪ “PRICE” (Protection, Rest, Ice, Compression and Elevation):
− No RCT
− Rest and Immobilitation reduce the size of the hematoma and the connective
tissue scar,
−Cryotherapy and Compression reduce bleeding and inflammation and speed up
the regenerative process,
− Elevation of the injured limb above the heart level favours the venous return
and the reduction of interstitial fluids,

▪ “POLICE” (Protection, Optimal loading, Ice, Compression and Elevation):
− The ideal is a short immobilization followed by a progressive load, able to
promote the correct progression of the healing process.



MANAGEMENT

ACUTE PHASE (3-5 days)

▪ In the acute phase are recommended instrumental therapies in iso/hypothermia
because the heat, if introduced too early, could increase bleeding, hindering the
healing process and favoring the appearance of complications such as fibrosis and
intramuscular ossifications.

Pulsed Ultrasounds                                  Low Level Laser Therapy                         Interactive Neurostimulation



MANAGEMENT

ACUTE PHASE (3-5 days)

▪ Kinesio taping has a proven clinical effect in increasing lymph drainage and
reducing soft tissue swelling.

▪ Alicia M. Montalvo, Ed Le Cara & Gregory D. Myer (2014) Effect of Kinesiology Taping on Pain in Individuals With Musculoskeletal
Injuries: Systematic Review and Meta-Analysis, The Physician and Sportsmedicine, 42:2, 48-57



MANAGEMENT

ACUTE PHASE (3-5 days)

▪ If there is an excessive haematoma formation within the injured area, it is
advisable to proceed to an Echo guided aspiration before the haematoma
organisation. Haematoma aspiration can improve R.O.M. and reduce symptoms
and complications.



MANAGEMENT

ACUTE PHASE (3-5 days)



MANAGEMENT

SUBACUTE PHASE (>5 days)

▪ In this phase it is usefull to practise instrumental therapies with heat, to promote
tissue regeneration.

434 MHz Microwave Hyperthermia Tecar therapy                                      High Level Laser Therapy



MANAGEMENT

SUBACUTE PHASE (>5 days)

▪ Rehabilitation protocol: right progression (mobilization reinforcement)

Hydrotherapy Cyclette                                     Muscle reinforcement



MANAGEMENT

WHAT WE SHOULD NOT DO

▪ If the intramuscular haematoma has already developed, compression therapy and
protection should be avoided, to reduce the incidence of compartment syndrome.
On the contrary, early mobilization is preferable,

▪ Massage must be avoided in the acute phase, in order to avoid a possible
exacerbation of bleeding. Massage can be started when the haematoma has
completely disappeared,

▪ In the acute phase (not before 72 hours) heat therapies but also contrast therapies
should be avoided to reduce bleeding.

▪ Hotfiel T, Seil R, Bily W, et al. Nonoperative treatment of muscle injuries - recommendations from the GOTS expert meeting. Journal of Experimental Orthopaedics. 2018;5:24
▪ Bisciotti GN, Volpi P, Amato M, et al. Italian consensus conference on guidelines for conservative treatment on lower limb muscle injuries in athlete. BMJ Open Sport &

Exercise Medicine 2018;4
▪ Ueblacker P, Haensel L, Mueller-Wohlfahrt HW. Treatment of muscle injuries in football. J Sports Sci. 2016 Dec;34(24):2329-2337. Epub 2016 Nov 16. Review.
▪ Maffulli N. et al: ISMULT Guidelines for muscle injuries. Muscles, Ligaments and Tendons Journal 2013; 3 (4): 241-249



COMPLICATIONS

▪ The most frequent complications of direct traumas are:

1. Myositis Ossificans

2. Compartment syndrome

3. Muscular fibrosis

4. Muscle herniation

▪ Flores DV et al. MR Imaging of Muscle Trauma: Anatomy, Biomechanics,
Pathophysiology, and Imaging Appearance. Radiographics. 2018 Jan-
Feb;38(1):124-148.

▪ Trojian TH et al. Muscle contusion (thigh). Clin Sports Med. (2013).
▪ Yochum, Alicia M et al. Ultrasonography and radiography to identify early post
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