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How risky is horse riding?

What kind of injuries occur?

Three clinical decisions



DANGER

450 - 550 kg horse

45 - 55 km per hour

Head 3 m above ground

10 000 N kick

Pride of Westbury, The Age, May 2009



RISK OF DEATH

Mountaineering > 793

Air sports > 640

Motor sports 146

Fishing 37

Rugby 15

Boxing 5

Cricket 3

Rodeo ?

Cross -country 
equestrian > 20000*

Jumps races 1529

Flats races 1256

Horse riding 34

Deaths per 100,000,000 occasions (days)



Fall/thrown
55%

Kicked/struck
24%

Crush
13%

Other
8%

MECHANISM



INJURIES

Soft tissue
37%

Brain
12%

LL #
11%

UL #
9%

Laceration
4%

Other
27%

Soft tissue
45%

Brain
6%

LL #
7%

UL #
3%

Laceration
11%

Other
28%

Mounted Not Mounted



=
In number, type and severity of injuries



CASE

A 28 year old woman fell from her stationary horse onto a 
low fence when it was spooked by a camera flash. She was 
not wearing a helmet, and lost consciousness for a few 
seconds.  Her left chest struck the fence and her ribs were 
sore.

She initially went home, but was convinced by a friend to 
see her doctor because she had developed a mild head ache 
and a sore neck. Her ribs still hurt on inspiration.

On examination she was haemodynamically stable. Her ribs 
were moderately tender and her neck mildly tender. 



SPINAL 
INJURY

Is a c-spine collar needed?



WHY NOT X-RAY EVERYONE?

Hard collars are uncomfortable.
Once a collar is applied, the patient must usually wait for an X-ray or CT scan.



no tenderness at the posterior mid-line of the cervical spine

no focal neurologic deficit

a normal level of alertness

no evidence of intoxication

no pain to distract the patient from the pain of a c-spine injury.

VALIDITY OF A SET OF CLINICAL CRITERIA TO RULE OUT INJURY 
TO THE CERVICAL SPINE IN PATIENTS WITH BLUNT TRAUMA

HOFFMAN NEJM 2000;343:94-9
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assessments

 

All assessments of the patients were made by attend-
ing or resident emergency medicine physicians,
who were trained by means of a one-hour lecture
session that did not involve testing of knowledge.
After assessment and before radiography, the phy-
sicians recorded their findings and interpretations
of the rules on data forms. The wording of the NLC
was finalized with consultation and approval from
the NEXUS investigators (Table 1).
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 When feasible,
some patients were assessed independently by a sec-
ond emergency medicine physician, and interob-
server agreement was determined.

 

outcome measures

 

The primary outcome, clinically important cervical-
spine injury, was defined a priori as any fracture, dis-

location, or ligamentous instability demonstrated
by imaging. All injuries were considered clinically
important unless radiography demonstrated one of
the following isolated clinically unimportant frac-
tures: osteophyte avulsion, a transverse process not
involving a facet joint, a spinous process not involv-
ing lamina, or simple vertebral compression of less
than 25 percent of body height. This definition had
been standardized previously on the basis of a for-
mal survey of 129 spine surgeons, neuroradiolo-
gists, and emergency physicians.
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 Patients under-
went standard plain radiography according to the
judgment of the treating physicians, who were cau-
tioned not to order radiography according to the de-
cision rules. Radiographs were interpreted by staff
radiologists who were provided with routine clinical
information but not the contents of the data forms.
Additional views and investigations were ordered at
the discretion of the treating physician. All patients
with an identified injury underwent computed to-
mographic (CT) scanning.

We could not request radiography for all pa-
tients, since the practice at the study hospitals was
that only 70 percent of eligible patients (those who
met the study criteria) routinely underwent cervical-
spine imaging. Consequently, patients who did not
undergo radiography were evaluated with the use of
the Proxy Outcome Assessment Tool. A study nurse
contacted these patients by telephone and classified
them as having no cervical-spine injury if they met
all four of the following criteria at 14 days: mild
neck pain or none, mild neck-movement restriction
or none, neck collar not used, and a return to usual
occupational activities. Patients who did not fulfill
these criteria were recalled for cervical-spine radi-
ography. The validity of these criteria to rule out
acute cervical-spine injury had previously been de-
termined by having the questionnaire applied to a
random sample of patients in a derivation study who
had all undergone radiography.
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 The criteria were
100 percent sensitive for identifying 66 cases of cer-
vical-spine injury among 389 patients.

 

statistical analysis

 

The performance of the two rules in classifying pa-
tients according to whether or not they had acute
cervical-spine injury was assessed for sensitivity and
specificity. The final interpretation of the rules (i.e.,
whether the outcome was positive or negative for in-
jury) was made by an adjudication committee, which
reviewed the patients’ medical records and the phy-
sicians’ responses to the data forms. Interobserver
agreement for each variable and for interpretation of

 

Figure 1. The Canadian C-Spine Rule.

 

For patients with trauma who are alert (as indicated by a score of 15 on the 
Glasgow Coma Scale) and in stable condition and in whom cervical-spine in-
jury is a concern, the determination of risk factors guides the use of cervical-
spine radiography. A dangerous mechanism is considered to be a fall from an 
elevation ≥3 ft or 5 stairs; an axial load to the head (e.g., diving); a motor ve-
hicle collision at high speed (>100 km/hr) or with rollover or ejection; a colli-
sion involving a motorized recreational vehicle; or a bicycle collision. A simple 
rear-end motor vehicle collision excludes being pushed into oncoming traffic, 
being hit by a bus or a large truck, a rollover, and being hit by a high-speed ve-
hicle.

Any high-risk factor that mandates
radiography?

Age ≥65 yr or dangerous mechanism
or paresthesias in extremities

Radiography

No radiography

Any low-risk factor that allows safe
assessment of range of motion?

Simple rear-end motor vehicle 
collision or sitting position in the 

emergency department or ambulatory 
 at any time or delayed (not immediate)

onset of neck pain or absence of 
midline cervical-spine tenderness

Able to rotate neck actively?
45° left and right

No

Yes

No

Yes

Unable

Yes

Downloaded from www.nejm.org at INSTITUTION NAME NOT AVAILABLE on March 22, 2004.

Copyright © 2003 Massachusetts Medical Society. All rights reserved.

Excluded

age < 16 years

abnormal vital signs or GCS

dangerous mechanism

fall > 3’ or 5 steps

axial load (diving)

high speed (> 100km/hr)

ejection or roll-over

bicycle accident

simple rear-end collision excludes

trucks and buses

hit by high speed vehicle

roll over

pushed into oncoming traffic

THE CANADIAN C-SPINE RULE VERSUS THE NEXUS LOW-RISK 
CRITERIA IN PATIENTS WITH TRAUMA

 STIELL NEJM 2003; 349: 2510-18



Is a CT needed?

HEAD 
INJURY

Damien Oliver on Media Puzzle



WHY NOT CT EVERYONE?

Lifetime 500 in 2000

Brain CT in 1 year old 2 per 2000

Brain CT in 25 year old 0.2 per 2000

Brain CT in 40 year old 0.1 per 2000

Lifetime risk of cancer death



IS A CT NEEDED?

Patients who are 16 to 65 years old and 
have no post-concussive symptoms except 
mild headache, no external signs of injury 
or basilar skull fracture, and a normal 
neurologic examination, the frequency of 
intracranial clots that require neurosurgery 
is so low (<1%) that it is reasonable to 
forgo CT scanning. 

Sensitivity Specificity LR + LR -

New 
Orleans

99 % injury
100 % 
surgery

5 % injury
5 % surgery

1.04
1.o5

0.2
0.2

Canadian
87% injury

100 % 
surgery

39% injury
38 % 

surgery

2.2
2.6

0.33
0.03



POST-CONCUSSION SYNDROME



RETURN TO SPORT



SPLENIC 
INJURY

Is abdominal imaging 
required?

Australian Jockeys’ Memorial



WHY NOT CT EVERYONE?

Lifetime 500 in 2000

Abdominal CT in 1 year old 4 per 2000

Abdominal CT in 25 year old 1 per 2000

Abdominal CT in 40 year old 0.2 per 2000

Lifetime risk of cancer death



WHY NOT ULTRASOUND EVERYONE?

Excellent specificity (99 - 100 %)

BUT

Poor sensitivity ( 40 - 90 %)

Operator and patient dependent

SPPIN not a SNNOUT
- so SPecific that a Positive result rules an injury IN,

but not so SeNtsitive that a Negative result rules an injury OUT



IF THE ABDOMINAL EXAM IS NORMAL.....

Unstable unacceptable

Unconscious unacceptable

Long bone fracture unacceptable

Intoxicated 2%

Rib 7 - 12 pain or tenderness 7%

Rib 7 - 12 pain or tenderness only 3 % (all pleuritic)

What is the risk of splenic injury ?



CASE

Head CT

LOC + mild headache

C-spine x-ray

How tender? How distracting? How dangerous?

Abdominal CT

Are the ribs fractured? Is the pain pleuritic?
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