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GENERAL INTRODUCTION 

Foot/ankle surgery is probably not the first thing that comes to mind when you think of 
trauma surgery. A trauma surgeon, to the layman’s eyes, is a doctor who heroically saves 
victims with the gravest injuries, either in the hospital or directly on-site. Perhaps this is due 
to the word ‘trauma’, of which all definitions include the word ‘severe’. The Cambridge 
Dictionary defines trauma as ‘severe emotional shock and pain caused by an extremely 
upsetting experience’, or (the medical definition) ‘severe injury, usually caused by a violent 
attack or an accident’[1]. However, if we go a bit further back in history, the word is actually 
derived from the ancient Greek ‘τραῦμα’, which means damage or wound[2]. This word gets 
closer to defining the full range of patients that are treated by a trauma surgeon in the 
Netherlands (orthopedic trauma surgeon in the rest of the world), namely all patients with an 
injury, whether that injury is severe/resulting from multi-trauma, or more isolated damage 
like a broken foot or ankle.  

Although the foot/ankle area seems small, it is nonetheless a vital part of your body. The foot 
and ankle consist of 30 bones, 34 joints, 107 ligaments, and 19 muscles, working together like 
a Swiss clock. Without the full function of our lower extremities, ‘normal’ day to day activities 
would be significantly impaired. Therefore it is of paramount importance to aim for the 
restoration of full function of the lower limb after an injury. Luckily, to a certain extent, the 
body was built to naturally regenerate, and doctors merely have a supporting role.  

Part of the oath that we swear by upon receiving the title of doctor, is the sentence “first, do 
no harm” (primum non nocere)[3]. In a way, surgery itself might be considered harm, which is 
why it is so important to always outweigh the benefits and risks of a procedure and to involve 
the patient in this process. A big part of not doing harm, is to prevent unfavorable outcomes 
of surgical interventions, or complications. One of the most frequently seen complications of 
orthopedic lower extremity surgery is a surgical site infection (wound infection), with the 
highest incidences in trauma-related surgery[4]. In procedures of the foot/ankle area, the 
surgical site infection rate seems to be particularly high, compared to other parts of the 
body[5]. The aim of this thesis was to identify the incidence and risk factors for surgical site 
infection, to prevent surgical site infections and to evaluate the outcome of trauma-related 
foot/ankle surgery. Since restoration of functionality is one of the most important goals of 
trauma surgery, the focus lies on patient reported outcome measures.



THESIS OUTLINE 

10 
 

THESIS OUTLINE 

 

PART ONE 

Incidence and Risk Factors of Surgical Site Infections 

Orthopedic trauma procedures of the foot and ankle have a relatively high rate of surgical site 
infections[4,6]. This seems to be comparably high in both acute fracture surgery and in 
elective procedures, such as implant removal[5,7]. In CChhaapptteerr  11  we  will investigate this rate in 
a literature review, focusing on the incidence of surgical site infections in syndesmotic screw 
removal, a common procedure in orthopedic trauma surgery. In addition to the incidence, the 
risk factors for developing a surgical site infection will be addressed. These risk factors can be 
divided in 1. patient-related factors, 2. injury-related factors, 3. procedure-related factors and 
4. environmental risk factors.  

The first three categories of risk factors contain variables that are consistently mentioned in 
studies investigating surgical site infections (e.g. gender, age, type of fracture, type of surgery, 
duration of surgery)[8,9]. This might be due to the fact that these factors are usually well 
documented in medical records, which makes it easier to collect them, also in retrospective 
studies. Another reason could be that these risk factors are relatively easy to explain and 
unifactorial (not consisting of multiple potentially causative factors). This makes that these 
variables are relatively easy to use in prediction models for infection. CChhaapptteerr  22  assesses the 
role of these unifactorial risk factors in calcaneal fracture surgery and aims to identify which 
factors are significant predictors for surgical site infections.  

The last mentioned category, environmental risk factors, contains variables such as 
geographical region, socioeconomic status, and season[10,11]. These are all multifactorial risk 
factors, in which the element responsible for a possible correlation is not always clear. One of 
these risk factors, season of surgery, has been described to be of influence in orthopedic 
surgery where surgical site infections seemed to be particularly common in summer[12,13]. In 
CChhaapptteerr  33  we explore “seasonality” as a potential predictor of wound complications in trauma 
surgery of the foot, ankle and lower leg. Moreover, we try to analyze possible variables that 
could cause this effect. 

 

 
PART TWO 

Prophylactic Antibiotics to Prevent Surgical Site Infections 

Since the implementation of prophylactic antibiotics in closed fracture surgery, infection rates 
have decreased[14,15]. First-generation cephalosporins (e.g., cefazolin) are the 
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recommended prophylactic antibiotics in orthopedic/trauma surgery because of their broad-
spectrum effect on the most common pathogens, and relatively low costs[16]. However, the 
evidence to support the correct dose, duration and indication for prophylactic antibiotics 
remains limited. In order to prevent infections using prophylactic antibiotics, sufficient 
concentrations at the target site (location of surgery) are required. In CChhaapptteerr  44  we will assess 
the effect of: 1. variation in dose (1 or 2 g) of cefazolin, and 2. the location of the target site, 
on measured target site antibiotic concentrations during orthopedic lower extremity surgery.  

To further explore the clinical meaning of different administered dosages of cefazolin, we will 
look at the difference in infection rate between patients receiving 1g and 2g of cefazolin in a 
retrospective cohort study ((CChhaapptteerr  55)). The WIFI trial previously investigated the effect of a 
single dose of 1g of cefazolin as prophylaxis in implant removal below the level of the knee[7]. 
Surprisingly, the infection rates in the WIFI trial were high but did not differ between 
intervention and placebo groups. Since both dosage and location of the target site (distal part 
of lower extremity) might have been an issue in this trial, the WIFI-2 trial was designed. In 
CChhaapptteerr  66  we will describe the protocol of the WIFI-2 trial, in which we will investigate the 
effect of 2g of cefazolin on the rate of surgical site infections in implant removal below the 
level of the knee. Moreover, in this trial we will measure target site concentrations of 
cefazolin and try to link these results to the clinical outcome.  

PART THREE 

Patient Reported Outcome in Foot/Ankle Surgery 

Given the high rate of surgical site infections in foot/ankle surgery, it is always important to 
outweigh the benefits and risks of a procedure. Although in orthopedic trauma surgery the 
decision to operate is often not a choice but a necessity, this is not the case for all 
procedures. Implant removal for example is an elective procedure, meaning that it is 
“plannable” care and not always strictly necessary. For some implants however, routine 
removal is still common practice. In CChhaapptteerr  77  we describe the functional outcome after 
elective implant removal below the level of the knee. Using the secondary outcome measures 
of the WIFI trial (LEFS, EQ-5D) we assess whether there is a statistical difference, but also 
whether the minimal clinically import difference is exceeded, resulting in a clinically relevant 
improvement.  

A specific type of implant, the syndesmotic screw (used in syndesmotic injuries) are 
commonly removed after 8-12 weeks because they are believed to limit range of motion and 
cause pain or break when left in place. Since more recent studies have indicated that a 
broken screw left in place might in fact not be cause for a worse functional outcome, the 
RODEO trial (CChhaapptteerr  88) was initiated. In this multicenter randomized controlled trial we 
compare functional outcome 12 months after syndesmotic screw fixation between routine 
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removal (8-12 weeks) and on demand removal (upon patients request). In both chapter 7 and 
8 we use validated questionnaires as patient reported outcome measures. Another form of 
patient reported outcome that is interesting for research purposes is claim analysis. In 
CChhaapptteerr  99  we investigate malpractice claims from a medical liability insurer that insures 
around 50% of non-academic hospitals in the Netherlands. We will analyze the incidence, 
characteristics and outcome of claims in orthopedic foot/ankle surgery. Since these claims 
were all patient reported, whether or not they were settled or declined, they are an 
interesting representation of patient’s complaints and can offer valuable lessons by helping to 
identify opportunities to improve care. 
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