
255Eastman M. Red Flags and  ... Sportphysio 2022; 10: 255–260 | © 2022. Thieme. All rights reserved.

On the field

Red Flags and On Field Fracture 
Assessment of the Athlete
Madelin Eastman

Sports physiotherapists are often the first to attend to injured athletes at competitions. It is 
therefore important that they do not overlook a broken bone and know what to do then …

Introduction
Acute fractures are common in sports due to the fast 
paced and high intensity nature of participation. The upper 
and lower extremities are put in vulnerable positions which 
succumb to overwhelming stress and orthoapaedic trau-
ma. Acute fractures compromise 5–10 % of all sports in-
juries [8]. 77 % of fractures occur in the upper extremity 
and 23 % in the lower extremity [5]. Football (European) 
and rugby account for 59.2 % of fractures likely due to the 
high contact and collision nature of the sport. Falls, tackles, 
direct blows, and high energy collisions are all causes for 

fractures on the field or court. The wrist, hand and fingers 
are prone to fracture due to falls, crush compression inju-
ries or direct blows. Lower extremity fractures may occur 
due to direct blows from opponents or torsional forces [4]. 
More fractures are seen in the younger populations due to 
open growth plate vulnerability.

On field management of acute fractures presents a unique 
challenge to the emergency responder. Environmental 
factors such as noise from the crowd, team, coaches and 
often a time restriction put pressure on the responder to 

Football is a tough game. It can also lead to broken bones. It‘s good if you know what to do as a sports physiotherapist.  
Source: © Joe/stock.adobe.com – Stock Photo. Posed by models
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evaluate and make decisions effectively and rapidly. Deci-
sion making during the evaluation and triage process often 
includes deciding on fracture reduction, immobilization, 
and notifying the emergency response system depending 
on the severity of the injury.

No two fractures are alike, for this reason it is difficult to 
assign one clear method for the evaluation of on field frac-
tures. In this context, it is noted that “on field” applies to 
all sports environments including court, mat, course, and 
any other sporting environment. This editorial will discuss 
real-time evaluation and management of acute sport-re-
lated fractures and examine the most common injuries 
between the upper extremity, lower extremity, spine and 
head/neck.

Primary On Field Assessment
Primary on the field assessment refers to the course of ac-
tion taken immediately upon arriving at the scene of an 
injured athlete. Before beginning a fracture assessment 
(unless the fracture is open and breaking through the skin) 
the responder must take time to detect any immediate 
threats to life. This includes monitoring of airway, breath-
ing, circulation, and severe bleeding and shock. ▶Table 1 
outlines the components of the primary assessment. It 

should be noted that this information is from the Emer-
gency Response for the Athlete handbook created by Con-
gent Steps LLC.

If the athlete is unresponsive, not breathing, has no pulse, 
has severe bleeding or has a fracture breaking through the 
skin, calling for advanced medical care should be initiated 
immediately. Signs of an underlying fracture at this point 
in the assessment may include significant distress or cry-
ing, guarding, or grasping of the extremity, and changes 
in circulation. Advanced medical care should also be called 
if a spinal cord injury is suspected.

1.7 % of sports related fractures are open or compound 
meaning there is some extent of both osseous and soft tis-
sue damage. These fractures are exposed to the outside 
environment and thus susceptible to bacteria and compro-
mised vasculature [4][14]. On field management of open 
fractures may include skeletal immobilization, minimiza-
tion of infection risk and transportation. Emergency oper-
ative treatment is the standard of care for open fractures 
and has the most success at minimizing infection when 
performed in under 5 hours following injury [7].

Secondary On Field Assessment
Once all immediate threats to life have been ruled out, 
the emergency responder may start on the secondary as-
sessment which includes a more detailed fracture analysis. 
This may occur on the field, sideline or in the locker room 
depending on if the athlete is able to weight-bear. The re-
sponder will collect vital signs, take a subjective history, 
and do a rapid exam of the entire body to further investi-
gate injuries. It is important to note that the athlete may 
be experiencing a significant amount of shock and anxi-
ety. Efficient and accurate assessment and adequate com-
munication with the athlete are essential. What happens 
from here is largely dependent on the athlete and the spe-
cific situation. If the athlete can verbalize a serious injury 
or the injury is obvious to the responder a more focused 
trauma assessment may begin. If it is unclear, the respond-
er should perform a head-to-toe assessment. Details of as-
sessment are outlined in ▶Table 2. While all these items 
are listed separately, they are used together to guide de-
cision making.

If a fracture is suspected special care should be taken when 
moving the injured athlete. Time must be preserved to de-
termine the location and possible size of fractures. This in-
formation will help to guide decision making and provide a 
basis for triage. If a serious sports injury is suspected (cer-
vical fracture etc.) athletes should be placed on a rigid im-
mobilization device or stretcher and moved via golf cart or 
ambulance. If a less serious injury is suspected (fracture of 
the extremities) the injured body part should be secured 
with splinting materials and the athlete should be helped 
off the field in whatever way necessary.

▶Table 1 Primary On Field Assessment of the athlete

Exam item Steps of examination

General Impression Scene assessment, level of distress of the athlete, 
mechanism of injury, severity of injury, visible 
injuries (may include fracture)

Mental Status Level of responsiveness – examine if they are 
awake, alert, oriented and verbal

Airway and breathing If athlete is unresponsive, open airway to assess for 
breathing and observe chest rise/breath sounds

Circulation Assess pulse at the carotid or radial artery and skin 
color changes

Bleeding and Shock Profuse, spurting bleeding indicative of an arterial 
bleed and may lead to shock

▶Table 2 Secondary Assessment of Suspected Fracture and Triage Deci-
sion making

Exam Item Positive Test

Palpation Point bony tenderness

Range of Motion Reduced range of motion at any joint

Strength Testing Reduced strength

Special Tests Varys based on involved body part

Functional Movement Unable to perform duties of the sport required to 
participate
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Fracture Screening
Head and Neck
Skull fractures occur with blunt trauma to the head and 
face. The most common fractures include those of the 
skull, nasal, and orbital bones [9]. Cervical spine fractures 
occur with a similar mechanism however there is often a 
collision associated with the athlete in a position of rela-
tive cervical flexion as seen frequently in football tackling. 
Special care should be taken for the evaluation and man-
agement of skull and suspected cervical spine fractures as 
these can worsen and progress if not managed effective-
ly. Once you have arrived to the athlete, visual inspection 
of the face should be performed. For a suspected cervical 
fracture, the responder should assess point tenderness or 
deformity of the cervical spine. If either of these findings 
is positive or the athlete is unresponsive, the exam is halt-
ed. At this point, equipment should be removed from the 
athlete and the athlete’s cervical spine should be stabilized 
with a rigid cervical collar and placed on a spine board for 
transportation.

Additionally, in athletes over the age of 16 who endure a 
cervical trauma, the Canadian C-spine rules may be used 
for decision making for radiographs. The rules apply after 
someone has endured trauma and is alert and in a stable 

condition. The Canadian C-spine rules are demonstrated 
below in ▶Fig. 1 [14].

Once cervical spine injuries are ruled out, the respond-
er may assess for maxillofacial fractures which could also 
have life threatening complications. The most common fa-
cial fracture is a nasal fracture. The facial examination con-
sists of understanding the mechanism of injury and the lo-
cation of pain, assessing sensation and a visual observa-
tion of facial or oral asymmetry. If a fracture is suspected 
the athlete should be removed from play and referred to 
an otorhinolaryngology (ear, nose, and throat) specialist. 
Additionally, concussions commonly coincide with head 
and face trauma and should be accurately screened once 
a c-spine or facial fracture has been ruled out.

Lumbar Spine
Adolescents with acute or chronic low back pain who par-
ticipate in a sport which requires repeated lumbar exten-
sion or rotational movements should be assumed to have 
a spondylolysis until proven otherwise. The pain may man-
ifest to the buttock and upper thigh in situations of repeti-
tive extension or stress to the lumbar spine, such as during 
field practice or competition. The responder should pal-
pate the spinous and transverse processes of the lumbar 
spine. L5 is the most common involved segment followed 

yes

No cervical spine x-ray

yes

no

Is there a high-risk factor that indicates a cervical spine X-ray?
• ≥ 65 Yars?
• dangerous accident mechanism (A)?
• Paresthesias in the extremities? 

Canadian C-Spine Rule

Can all questions be answered with “yes”?
• Simple car accident (B)?
• Seated in waiting room?
• Able to walk at the scene of the accident?
• Delayed neck pain (no neck pain at the scene of the accident)?
• No pressure pain over the spinous processes?

Can the patient actively turn his neck 45° to the left and right?

Cervical spine x-ray
no

yes

no

Fall > 1 m or 5 steps,
axial force on the head,
Accident at high speed (> 100 km/h), 
rollover, motorbike accident

A)

Excludes: Frontal collision, collision 
with truck, rollover

B)

▶Fig. 1 The Canadian C-Spine Rules. Source: © Dr. Lennart Viezens; graphic implementation: Thieme
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by L4. Positive findings may indicate a lumbar fracture and 
the athlete should be referred to a sports medicine physi-
cian for further assessment.

Upper Extremity
Shoulder. Traumatic anterior shoulder dislocations are 
common in sports after a direct blow to the upper extrem-
ity while the arm is in a position of abduction, extension, 
and external rotation. A common fracture associated with 
multiple anterior dislocations is a Bankart lesion in which 
part of the glenoid fractures after impaction with the hu-
meral head. After a dislocation, it is common for the ath-
lete to be holding their arm to their body as they are wait-
ing for care. Sideline reduction of the shoulder is discour-
aged however the humeral head may reduce itself with 
traction or change of position. If the shoulder is fully dislo-
cated and a Bankart lesion is suspected the athlete should 
be placed in a stabilizing brace with padding between the 
trunk and arm to keep the arm in slight abduction and in-
ternal rotation until it can be reduced.

Elbow. When it comes to athletic elbow injuries, the age 
of the athlete matters. At younger ages, ossification sites 
are more prone to injury and should be considered after 
a traumatic fall. Dislocations of the elbow are the second 
most frequent joint location after the shoulder and occur 
most commonly in the posterior direction. The mecha-
nism of injury is often a fall on an extended elbow with an 
outstretched hand common during basketball and wres-
tling. The responder must take special care in palpating 
the olecranon triangle, medial, and lateral epicondyles. 
Commonly the ulna and/or radius are displaced poste-
riorly with the olecranon process sitting posteriorly. The 
responder may notice severe swelling and bleeding and 
the athlete will be in extreme pain. The most common 
fractures associated with posterior elbow dislocation are 
fractures of the radial head. The responder should imme-
diately immobilize the elbow in the position you find it in 
and send it to the emergency room for radiographs and 
a closed reduction.

Wrist/Hand. Common hand and wrist fractures may 
include but are not limited to Colles’, Smitch, Barton’s, 
scaphoid and Bennett fractures. Descriptions of each of 
these fractures can be found in ▶ Table 3. As with the 
elbow, wrist and hand injuries occur frequently in the 
younger population due to tackles, falls on an outstretched 
arm, and collisions with other players and equipment. At 
the hand specifically, lack of protective equipment and 
gloves often leads to hand injuries. Upon arrival at the in-
jured athlete, there may be a deformity of the distal end 
of the forearm or wrist. A thorough examination should 
include palpation of bony areas, both active and passive 
ROM, strength testing, varus, and valgus stress testing of 
suspected involved joints. Additionally, if the athlete is un-
able to form a fist or perform a handshake amongst other 
exam findings there may be a fracture present. Median 
nerve integrity and distal pulses should also be assessed 
as these can be disrupted with wrist and hand fractures. 
Of note, tenderness in the radial fossa should have the re-
sponder suspicious for scaphoid fracture. This bone re-
ceives little blood supply and is therefore at risk for avascu-
lar necrosis if not identified. Often the fracture will not ap-
pear on imaging for several days so special caution should 
be taken to immobilize the wrist until imaging is appro-
priate.

Lower Extremity
Hip and Upper Leg. Age is also important when it comes 
to fractures of the lower extremity. Ossification centres 
of the hip are vulnerable to avulsions in sports with rapid 
moments of acceleration, deceleration and change of di-
rection. An important differential diagnosis for posterior 
hip pain is a hamstrings avulsion from the ischial tuberos-
ity. On-field assessment should include ischial tuberosity 
palpation and passive hip flexion with knee extension. A 
visible deformity of the posterior thigh may also be iden-
tifiable. Avulsions can also happen at the ASIS and AIIS.

Femur fractures are a medical emergency, and the athlete 
should be immediately transported via Emergency Medi-

▶Table 3 Fractures of the hand and wrist

Fracture Description Mechanism Presentation

Colles’ [11] Distal radius fracture with dorsal angulation Fall on outstretched hand with 
wrist in dorsiflexion

“Dinner fork” deformity of the wrist

Barton’s [12] Distal radius fracture extending through the 
dorsal aspcet of the articular surface with 
dislocation of the radiocarpal joint

Fall on outstretched, pronated wrist Pain in the distal radius with palpation

Scaphoid [3] Scaphoid bone fracture Fall on outstretched hand, wrist 
hyperextension

Pain in the radial fossa, scaphoid tubercle 
tenderness, pain with axial compression 
of the thumb

Bennett [2] Intraarticular fracture that separates the 
palmar ulnar aspect of the 1st metacarpal 
base from the remaining 1st metacarpal

Axial load to a partially flexed 
metacarpal

Pain at the base of the 1st metacarpal 
with palpation
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cal Services. Here may be a deformity and the athlete will 
likely experience extreme pain at rest and with palpation. 
This is a life-threatening injury and should be managed 
immediately.

Knee. Two sports fractures that occur at the knee are tib-
ial plateau and tibial spine avulsion fractures. These frac-
tures are often associated with anterior cruciate ligament 
ruptures and both should be evaluated accordingly. The 
Ottowa Knee Rules have been validated to assess whether 
acute knee injuries are appropriate for radiographs [3]. One 
thing to keep in mind, however, is that these rules were ini-
tially validated in adults. There is current literature to sug-
gest that they also apply the pediatric and younger athletic 
populations [6]. Another thing to keep in mind is that the 
rules are sensitive to rule-out fracture possibility, however 
they are not specific to suggest who may have a fracture. 
The Ottowa Knee Rules are listed below in ▶Table 4. An 
individual with a positive answer to any of these criteria 
after an acute knee injury is recommended to have imag-
ing done. They should be helped off the field and placed 
on crutches to avoid weight bearing on the affected limb.

THE OT TOWA KNEE RULES [10]
1. Age over 55
2. Tenderness at the head of the fibula
3. Isolated tenderness of the patella
4. Inability to flex knee to 90
5. Inability to bear weight (defined as inability to 

take four steps, two on each leg, regardless of 
limping) immediately and at presentation

Foot and Ankle. Finally, injuries at the ankle and foot are 
very common in sports. Lateral and medial malleolar, talar, 
calcaneal, Lisfranc and 5th metatarsal fractures are some 
of the most frequently seen in the sport setting. To screen 
foot and ankle injuries responders should be familiar with 
the Ottawa Ankle Guidelines [1]. These rules assist in as-
sessing the possibility of fracture and the necessity for ra-
diographs upon evaluation of the athlete on the field. The 
Ottowa Ankle Guidelines have a 90 % sensitivity in ruling 
out fractures upon examination. These guidelines include 
specific palpation of particularly susceptible bony areas 
around the ankle. The Ottowa Ankle guidelines are de-
picted below in ▶Fig. 2. [13]. If a foot or ankle fracture is 
suspected, the athlete should be splinted appropriately 
and placed on crutches until radiographs can be obtained.

Tuning Fork Test For Fractures
One other method for assessing for the presence of frac-
ture is the tuning fork test. There is high variability in the 
use of this test however it has been shown to have a high 
sensitivity (ability to rule out a fracture) [13]. A positive 
tuning fork test (▶Fig. 3a) is demonstrated by the pres-

Lateral view Medial view

6 cm 6 cm

Posterior edge or the tip of 
the medial/lateral malleolus

Os metatarsal V Os navicular

Malleolar zone
Mid-foot zone

▶Fig. 2 The Ottawa Ankle Guidelines [6]. An X-ray ex-
amination is only necessary if pain occurs in the region of 
the malleoli and one of the following findings is present: 
1. Tenderness at the posterior region or the tip of the 
medial/lateral malleolus, 2. Tenderness at the os navicular 
(medial) or at the base of the os metatarsal V (lateral), 
3. Inability to bear weight on the affected leg (immedi-
ately after the injury or during further assessment in the 
hospital). Source: © Diemer F, Sutor V, Hrsg. Praxis der 
medizinischen Trainingstherapie I. 3., aktualisierte und 
erweiterte Auflage. Stuttgart: Thieme; 2017

▶Fig. 3 The tuning fork test (a) can be used to check 
whether an injured athlete has broken something without 
using imaging techniques. You hold the end of a vibrating 
tuning fork on the spot where you suspect the fracture. 
If the injured person complains of increasing pain, a frac-
ture may be present. If the injured person does not feel 
any aggravation, a fracture can be excluded with a high 
degree of probability. Also if the sound transmission is the 
same in a side-to-side comparison, such as in the Patella 
Percussion Test (b), a fracture is unlikely. Source: © Lüdt-
ke K, Hrsg. Screening in der Physiotherapie. 2. Auflage. 
Stuttgart: Thieme; 2020

a

b
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ence of increased pain when an active and vibrating tuning 
fork is placed over the fracture site. Additionally, compared 
to the other limb, an audible decrease in sound conduction 
as heard through a stethoscope may be present when the 
vibrating tuning fork is placed on a bony prominence dis-
tal to the fracture site or when tapping with the fingertip 
on a bony prominence such as the patella (▶Fig. 3b). This 
test is variable and does not have outstanding literature 
to validate it however it can be used to assist in determin-
ing the presence of a fracture.

TAKE HOME MESSAGE
 ▪ Fractures that occur in the sports setting are 

common and have varying levels of severity.
 ▪ It is critical that fractures are identified so that 

they can be managed appropriately.
 ▪ Fractures at the femur are medical emergencies 

and EMS should be notified immediately.
 ▪ Other fractures, such as fractures that occur at 

the foot and ankle, can be appropriately 
managed with non-weight bearing and stabiliza-
tion until radiographs can be obtained.

 ▪ The age of the athlete is important as ossification 
sites are susceptible to fracture in the younger 
population.

 ▪ The on-field responder should be prepared to 
handle any sports fracture that may occur.
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