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Introduc� on

This thesis describes free falls, staircase falls, fall in older people, fall related 
injury and its complica� ons. The nine chapters are classifi ed in three parts. In 
part one, three studies on fall related skeletal injuries are grouped with the 
thrombo-embolic complica� ons because the type and dura� on of thrombosis 
prophylaxis strongly depends on the loca� on of the skeletal injury. In part two, 
fall related abdominal injuries are described, together with a systema� c review 
on the open abdomen in pa� ents with abdominal trauma. Part three includes 
three studies that describe the use of the CAREFALL Triage instrument. 

On Fall-related Skeletal Injury and Thrombo-embolic Complica� ons
Falls are the most common cause of injury in western countries. Yet li� le has 
been described about the epidemiology, pa� erns, and severity of fall-related 
injury. One of the reasons for this lack of data may be that falls are hetero-
geneous. Examples are slips and trips, staircase falls, or free falls (inten� onal 
or uninten� onal). Another reason may be that falls are very diffi  cult to study 
prospec� vely. Therefore, unless the trauma mechanisms are structurally as-
sessed at the Emergency Department, a study on falls relies heavily on re-
trospec� ve recordings (ED charts) of the falls. In addi� on, when the trauma 
mechanism is assessed in a structured way, these data are not always linked 
to the data on hospital stay and treatment. The result is that the circumstan-
ces surrounding the fall are largely unknown or not linked to addi� onal pa-
� ent data. Therefore, it is unknown what people are par� cularly at risk and 
which injuries they sustain. In Chapter 1 we describe high risk groups and 
injury characteris� cs in staircase falls. 
U-shaped sacral fractures are rare injuries that result from high energy axial loa-
ding (most commonly a fall from height). Not only do they have a low prevalence, 
their nature and associated injuries are heterogeneous. The combina� on of ra-
rity and heterogeneity makes these injuries, their treatment, and the follow-up 
poten� ally diffi  cult to assess. However, the severity and heterogeneity oblige us 
to further assess these injuries. The injury characteris� cs, treatment, and fol-
low-up of pa� ents with a U-shaped sacral fracture is described in Chapter 2. 
Calcaneal fractures are more prevalent than U-shaped sacral fractures. Des-
pite this, there is no evidence for the op� mal treatment. There is a trend to-
wards opera� ve treatment, primarily in dislocated fractures. We believe that 
opera� ve treatment is preferred for dislocated fractures of the calcaneus. 
Over the years, our hospital, the Academic Medical Center (Amsterdam), has 
gained a wide experience in the Open Reduc� on and Internal Fixa� on (ORIF) 
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of dislocated calcaneal fractures. It has become a referral center for the re-
gion. Despite the seemingly sa� sfying results, there are no detailed data of 
how pa� ents live and func� on a� er ORIF of the calcaneus. Assessing the 
quality of life and func� onal outcome improves the understanding and care 
for these pa� ents. In Chapter 3 we evaluate the quality of life and func� onal 
outcome of pa� ents who have received opera� ve treatment for a dislocated 
calcaneal fracture. 
Fall related injury may give rise to a number of complica� ons. One of the 
most important complica� ons following skeletal injury is a Venous Throm-
boembolism (VTE). These VTE can be divided into Deep Venous Thrombosis 
(DVT) and Pulmonary Embolism (PE). VTE may occur in a pa� ent a� er injury 
with or without subsequent immobiliza� on. The prevalence of VTE in trauma 
pa� ents is high. However, the preven� on of VTE in trauma pa� ents presents 
a dilemma. Trauma pa� ents are at risk of VTE without prophylaxis and at risk 
of bleeding when given an� coagulants. The prophylaxis of VTE in many am-
bulant pa� ents is subject to debate because thrombosis is frequently asymp-
toma� c. Because the clinical diagnosis of DVT is unreliable, the clinical sig-
nifi cance of VTE prophylaxis is some� mes ques� oned. For all clinicians who 
treat trauma pa� ents it is important to be fully informed about the benefi ts 
and harms of thrombosis prophylaxis. Chapter 4 is an evidence based tool 
for the prophylaxis of VTE in each type of trauma pa� ent.

On Fall-related Abdominal Injury and Abdominal Complica� ons.
The pa� ern of fall related injury diff ers from other causes of blunt trauma. 
Severe injuries commonly happen to the head, followed by the chest and 
abdomen. However, most reports are about skeletal injuries, and not about 
the abdomen. This is surprising because the prevalence of abdominal injuries 
a� er fall from height may be up to 20%. The prevalence of abdominal 
injuries in the pa� ents that are treated at our hospital is unknown. Knowing 
the prevalence and nature of the most common abdominal injuries may aid 
early diagnosis and treatment in pa� ents a� er a fall from height. In Chapter 
5 we describe abdominal injuries following free falls from height. 
Any abdominal trauma, including fall related injury, may be complicated by 
other condi� ons. One of the most severe complica� ons following surgical 
treatment of abdominal trauma is the ‘open abdomen’. The open abdomen 
is a feared complica� on in any pa� ent with abdominal trauma or infec� on. 
It is defi ned as ‘the inability to primarily close the abdominal fascia a� er 
laparotomy’. When the fascia cannot be closed primarily it can be closed 
temporarily. Temporary abdominal closure is meant to cover and protect the 
bowel. It should allow the swelling to decrease before the fascia is to be closed. 
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Several techniques are available for temporary closure of the abdomen. At 
the end of the temporary abdominal closure period, preferably the abdomen 
must be closed primarily. The rate of successful primary fascial closure 
a� er temporary closure varies between diff erent techniques. However, it is 
unknown which technique has the highest rate of fascial closure. In Chapter 
6 we describe the search for the op� mal treatment in pa� ents with an open 
abdomen by means of a systema� c review of the literature. 

The CAREFALL Triage Instrument 
Falls cause injury in many thousands of older people annually in the 
Netherlands. In addi� on, one in four fall related Emergency Department 
(ED) visits results in hospital admission. Over the years there have been 
many studies on fall-preven� on. These studies have lead to mul� ple 
diff erent guidelines. These guidelines focus on mul� factorial assessment and 
interven� on to reduce the risk of falling. Despite these great eff orts, however, 
the guidelines tend to be paper � gers. They have not been transformed into 
ques� onnaires that can be used to actually prac� ce fall-preven� on. There 
is no valid instrument for screening older pa� ents and assess the risk of 
recurrent falls. The CAREFALL Triage Instrument (CTI) was developed to bring 
the evidence into daily prac� ce: as a ques� onnaire for the older people who 
visit the Emergency Department (ED) a� er a fall. However, before the CTI 
could be used, the authors had to make sure that it measures what it should 
measure. In other words, the CTI had to be validated. The construc� on and 
valida� on of the CAREFALL Triage Instrument is described in Chapter 7.
Despite the fact that many people visit the ED, there may be many more people 
who do not visit the ED a� er a fall. This may be either because they sustain 
li� le or no injury, or because the injury they sustained happened to be lethal. 
It is unknown how many people suff er from recurrent falls and if0 they have 
the same risk factors for recurrent falling as the ED pa� ents. Furthermore, it is 
unknown if the CTI is also a valuable tool for secondary fall-preven� on in this 
popula� on. In Chapter 8 we describe how we used the CTI as an instrument 
for secondary fall-preven� on in community-dwelling older people. 
In all older people, but specifi cally in women, the incidence of osteoporosis 
increases drama� cally a� er the menopause. Therefore, the risk of sustaining a 
fracture increases. The risk of osteoporosis of a fracture can be es� mated using 
several algorithms. Osteoporosis can also be measured with devises such as the 
‘Dual-energy X-ray and Laser Absorp� ometry (DXL)’ calcaneus scan. However, 
it is unknown if these two methods correlate with each other. The correla� on 
of the es� mated fracture risk of the CTI and Osteoporosis guideline with the 
measured of the DXL calcaneus scan is described in Chapter 9.




