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ABSTRACT  
 

BACKGROUND  

The rate of surgical site infections (SSIs) after foot or ankle surgery remains high, despite the 
implementation of antibiotic prophylaxis. Recently, guidelines suggest a single dose of 2 g 
instead of 1 g of cefazolin for implant surgery; this decision is largely based on 
pharmacokinetic studies. However, the clinical effect of this higher dose has never been 
investigated in foot and ankle surgery. This retrospective cohort study investigated the effect 
of 2 g compared with 1 g of prophylactic cefazolin on the incidence of SSIs in foot and ankle 
surgery.  

METHODS 

All patients undergoing trauma-related surgery of the foot, ankle, or lower leg between 
September 2015 and March 2019 were included. The primary outcome was the incidence of 
an SSI. SSIs were compared between patients receiving 1 g and 2 g of cefazolin as surgical 
prophylaxis, using a propensity score to correct for possible confounders. 

RESULTS  

A total of 293 patients received 1 g and 126 patients received 2 g of cefazolin. The overall 
number of SSIs was 19 (6.5%) in the 1-g group and 6 (4.8%) in the 2-g group. Corrected for 
possible confounders, this was not statistically significant (OR, 0.770; P = .608). 

CONCLUSION 

Even though the decrease in SSI rate from 6.5% to 4.8% was found not to be statistically 
significant, it might be clinically relevant considering the reduction in morbidity, mortality, 
and healthcare costs. Research linking pharmacokinetic and clinical results of prophylactic 
cefazolin is needed to establish whether or not the current recommendations and guidelines 
are sufficient for preventing SSIs in foot and ankle surgery.  
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INTRODUCTION 
Despite the implementation of prophylactic antibiotics, the rate of surgical site infection (SSI) 
in foot and ankle surgery has been reported as ranging from 0 to 9.4%, with the highest 
percentages in trauma-related surgery[1]. SSIs, both superficial and deep osteomyelitis, 
negatively affect the functional outcome after foot/ankle surgery  and cause an increase of 
morbidity and mortality[2–4]. In addition, higher health costs due to prolonged hospital stay, 
reoperation and increased use of antibiotics can be attributed to SSIs.  

In line with the WHO Global Action Plan on Antimicrobial Resistance; evidence-based 
prescription of antibiotics should be a priority in health care[5]. This plan states that there is 
compelling evidence that antimicrobial resistance is driven by the large volume of 
antimicrobial agents being used. According to the European Centre for Disease Control and 
Prevention, drug-resistant bacteria are responsible for 25,000 deaths annually and extra 
healthcare costs and lost productivity amounting to at least €1500 million in the European 
Union alone[6]. The Joint Commission International hospital manual advices avoiding of 
prolonged use of prophylactic antibiotics and prescribing a narrower-spectrum agent when 
possible[7]. It has also been argued that with a higher, more effective starting dose, one may 
avoid opportunities for resistant subpopulations to amplify[8].   

Based on pharmacokinetic studies, guidelines have altered their policy on antibiotic 
prophylaxis and now advice 2g instead of 1g of cefazolin for implant surgery[9,10]. However, 
the clinical effectiveness of a higher dosage has, to the best of our knowledge, not been 
proved in trauma or orthopedic surgery. 

The aim of this study was to retrospectively evaluate the clinical effect of a single dose of 2g 
compared to 1g cefazolin administered prophylactically in trauma-related foot/ankle surgery. 

 
METHODS  
This retrospective observational cohort study was conducted at a single level-1 trauma center 
with tertiary referral for complex foot/ankle injuries.  

PPaattiieennttss  aanndd  DDaattaa  CCoolllleeccttiioonn 
All patients undergoing trauma related foot and ankle surgery between September 2015 and 
March 2019 were extracted from the electronic patient data system, using a series of surgical 
procedure codes and selecting on specialized trauma surgeons and residents. Ethical 
permission was not required given the retrospective, non-invasive nature of this study. 
Informed consent was obtained by means of an information letter accompanied by an 
objection form on which patients could object to the use of their data for research. After 
permission was obtained records were screened for eligibility and data was retrospectively 
collected from the digital medical files. All (post-)traumatic surgical procedures warranting 



PART TWO  I  CHAPTER 5 

 

92 
 

antibiotic prophylaxis were included, entailing acute and reconstructive implant surgery as 
well as tendon repairs. Acute implant surgery was defined as open reduction and internal 
fixation (ORIF) of fractures either with or without arthrodesis within 30 days of trauma. 
Reconstructive implant surgery consisted of all secondary or planned procedures, longer than 
30 days following trauma, such as secondary subtalar arthrodesis or correction osteotomies 
after malunion. Only metal, non-absorbable implants made of either stainless steel or 
titanium were used and all procedures were performed by a foot ankle specialized trauma 
surgeon. 

After reviewing 777 surgical procedures, a final 419 procedures in 375 patients were included 
in this study. Patients who objected to the use of their medical records (N = 4) were excluded 
from all analysis. All other cases were reviewed and excluded when SSI was pre-existing at 
time of surgery (N = 57), other prophylactic/therapeutic antibiotics than cefazolin were 
administered perioperatively (N = 52), patient’s age was <18 at time of surgery (N = 26) or 
when the patient was lost to follow-up within 30 days after surgery (N = 23). The following 
surgical procedures were also excluded because antibiotic prophylaxis was not warranted or 
because of an altered chance of SSI: implant removal (N = 108), percutaneous fixation 
(Kirschner wire/external fixator, N = 49), not trauma-related procedures (arthroscopy/Charcot 
amputations/exostosis removal, N = 39).  

The following patient characteristics were collected: gender, age, height, weight, ASA score 
(American Society of Anesthesiologists), comorbidities such as diabetes mellitus, (iatrogenic) 
immunodeficiency, intoxications: (history of) smoking, more than two glasses of alcohol a day 
and other substance abuse. Location and type of injury were coded, including Gustillo 
classification in open fractures. The following surgical characteristics were collected: previous 
procedure or treated infection in operation area, time between initial trauma and surgery, 
procedure performed by specialist or resident, duration of surgery in minutes, tourniquet use, 
estimated blood loss, fixation material, use and type of bone filling, primary closure of skin 
and dosage of cefazolin. Additionally, type and duration of wound dressing, time to 
mobilization in weeks and prescription of antibiotic treatment were recorded. When a SSI was 
present, information on the treatment was recorded. 

TTrreeaattmmeenntt 
Procedures were divided into two groups; group 1 constituted of patients receiving a dose of 
1g of cefazolin and group 2 of those receiving 2g of cefazolin. Following national guidelines, 
the hospital’s antimicrobial prophylaxis protocol was changed in March 2018, recommending 
a single dose of 2g of cefazolin. Before implementing the new guideline patients standardly 
received 1g of cefazolin. An additional dose was administered intraoperatively if the duration 
of the procedure was over 4 hours; in those cases the dosage administered before incision 
was noted. Patients who received 2g of cefazolin before the implementation of the new 
protocol were analyzed in group 2. Standard follow-up appointments in the outpatient clinic 
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were at two weeks, six weeks and three months after surgery. All patients were instructed to 
contact the hospital sooner in case of a suspected infection. 

OOuuttccoommee  aanndd  aannaallyyssiiss 
The primary outcome variable was the incidence of a SSI after trauma related orthopedic 
surgery as defined by the criteria applied by the Centers for Disease Control[11]. SSIs were 
classified as superficial (limited to skin of subcutaneous tissue, diagnosed within 30 days after 
surgery) or deep (involving deeper tissue or bone, diagnosed within 90 days after surgery) 
and diagnosed at the standard follow-up appointments. SSIs were treated with drainage of 
the wound and/or oral antibiotics when superficial and i.v. antibiotics with or without surgical 
debridement when deep. In addition to SSIs, other complications related to wound healing 
(e.g. wound dehiscence) were recorded. 

Collected data was analyzed using IBM SPSS Statistics for Windows, Version 25.0[12]. 
Descriptive statistics were used to report baseline characteristics of in- and excluded cases. To 
identify possible confounders, patient- injury- and surgical characteristics were compared 
between group 1 and 2 and between cases that did and did not develop an SSI. Differences 
were calculated using Fisher’s Exact test (categorical) and Mann-Whitney U test (continuous, 
non-normal distribution). Exact significances were used and all variables with a (near) 
significant difference (p < 0.2) between group 1 and group 2 were identified as possible 
confounders and used to calculate a propensity score. This propensity score was 
subsequently entered into a multivariable logistic regression analysis together with group (1g 
or 2g) with SSI as the dependent variable, thereby correcting for confounders. In order to 
limit bias caused by missing data, multiple imputation was used for variables with (under 50%) 
missing data. The overall missing percentage was 9.6% with a range of missing numbers of 1 – 
190 (Table 1). The variable with the largest amount of missing values was “blood loss”. 
Imputation was performed based on predictive mean matching combined using Rubin’s rule 
(10 sets)[13]. Imputed variables were: height, weight, smoking, alcohol abuse, drugs abuse, 
ASA classification, fixation type, duration of surgery, amount of blood loss, primary closure, 
wound dressing, therapeutic antibiotics.  

The pooled results of the 10 imputed sets were used to estimate odds ratios and 95% 
confidence intervals (CI).  

 
RESULTS 
The majority of patients in this cohort was male (63%), with a median age of 47, [IQR: 33-57] 
years. Most injuries within this cohort were located in the hindfoot (47%), followed by the 
ankle (24%) and the majority of procedures were acute (77%) as compared to reconstructive. 
Excluded cases only differed from the included cases in amount of drug abuse and location of 
injury (Appendix, Table 5). Median follow-up duration (number of days between surgery and 
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last follow-up visit) of included patients was 169 days, ranging from 30 to 960 days. In 293 
cases patients received 1g of cefazolin prophylactically; in 126 cases patients received 2g of 
cefazolin. Four patients received 2g of cefazolin before official instatement of the new 
protocol. In one case this was 2 weeks before implementation, the others were earlier and 
based on surgeons judgement. 

Group 1 and group 2 did not differ significantly in gender, age, weight, BMI, co-morbidities or 
location of injury. There were however differences in the type of surgery performed, type of 
fixation and the type of wound dressing used, so these variables were used for the propensity 
score (Table 1). Although not differing significantly, number of patients with alcohol (>2 
units/day) or substances abuse and open fractures, also qualified for inclusion in the 
propensity score because of a difference between groups with a p value below 0.2. In 
addition to these, smoking, tourniquet use and blood loss were added to the propensity score 
because of their clinical relationship with SSI and significant differences of these variables in 
patients with/without a SSI (Table 2). Weight and BMI were not regarded as possible 
confounders because they did not differ between groups nor in patients with/without a SSI. In 
both groups, no severe (allergic) reactions to cefazolin were reported. 

The overall number of SSIs was 19 (6.5%) in the 1g group and 6 (4.8%) in the 2g group, as 
further specified in Table 3. After correction for confounders, no statistically significant 
difference (OR 0.770, 95%CI 0.284 – 2.087, p = 0.608) was found in the occurrence of SSIs 
between group 1 and group 2 with the numbers available.  

A post-hoc analysis was performed, with all wound complications (including wound 
dehiscence) as the dependent variable, since it might be argued that these complications are 
the result of a low grade infection. Results of this analysis could also not demonstrate an 
effect of 2g of cefazolin (OR 0.433, 95%CI 0.179 – 1.045, p = 0.06). A post-hoc power analysis 
showed that if we take this difference in SSIs (6.5% vs 4.8%) as the smallest clinically 
important difference, and we would like to demonstrate an effect with 80% power and an α 
of 0.05, 2893 patients per group would be necessary. Out of all 25 SSIs, a causative pathogen 
was found in 21 cases; this was a Staphylococcus Aureus in most cases (N = 12). In two cases, 
no growth was detected and in two cases no material for culture was obtained. The 
difference in cultured microorganisms between group 1 and group 2 is shown in Table 4.  
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Abbreviations: ASA score: America Society of Anesthesiologists classification,  g: gram(s), IQR: interquartile 
range, mL: milliliters, No: number of cases, VAC: Vacuum Assisted Closure  

* missing: 53 in 1g, 41 in 2g 
** missing: 88 in 1 g, 15 in 2 g, only displayed for “acute surgical procedures” 
*** missing: 29 in 1g, 5 in 2g 
† missing: 127 in 1g, 63 in 2g 
 

TTaabbllee  11..  BBaasseelliinnee  aanndd  SSuurrggiiccaall  CChhaarraacctteerriissttiiccss  ppeerr  GGrroouupp  

 1g (n=293) 2g (n=126) Sign. 
Gender, No males (%)  182 (62.1%) 83 (65.9%) 0.51 
Age, median [IQR]  47 [33 – 58] 46 [33 – 56] 0.51 
ASA score, No (%) 
1/2 
3/4 

 
272 (93.5%) 
19 (6.5%) 

 
114 (93.4%) 
8 (6.6%) 

1.00 

Weight, No (%) 
< 80 kg 
80 – 100 kg 
100 – 120 kg 
> 120 kg 

 
140 (51.7%) 
103 (38.0%) 
25 (9.2%) 
3 (1.1%) 

 
43 (43.0%) 
44 (44.0%) 
10 (10.0%) 
3 (3.0%) 

0.29 

BMI, median [IQR]* 25 [23 – 28] 25 [23 – 28] 0.72 
Diabetes Mellitus, No (%)  5 (1.7%) 4 (3.2%) 0.46 
Immunocompromised, No (%)  6 (2.0%) 1 (0.8%) 0.68 
Current smoker, No (%) 96 (40.3%) 39 (38.2%) 0.81 
Alcohol abuse, No (%) (>2 units daily)  20 (9.7%) 16 (16.8%) 0.087 
Use of other substances, No(%) 20 (9.6%) 16 (17.2%) 0.082 
Location of injury, No(%) 
   Lower leg 
   Ankle 
   Hindfoot 
   Midfoot 
   Forefoot  

 
36 (12.3%) 
67 (22.9%) 
146 (49.8%) 
37 (12.6%) 
7 (2.4%) 

 
22 (17.5%) 
32 (25.4%) 
51 (40.5%) 
18 (14.3%) 
3 (2.4%) 

0.41 

Open fracture, No(%) 26 (8.9%) 19 (15.1%) 0.084 
Days between injury and surgery, median 
[IQR]** 

8 [3 – 15] 7 [5 – 13] 0.80 

Type of surgery, No(%) 
   ORIF 
   Arthrodesis  
   Other  

 
211 (72.0%) 
67 (22.9%) 
15 (5.1%) 

 
109 (86.5%) 
16 (12.7%) 
1 (0.8%) 

0.002 

Type of fixation, No(%) 
   Screws only 
   Plate 
   Intramedullary 
   Other  

 
126 (43.3%) 
151 (51.9%) 
9 (3.1%) 
5 (1.7%) 

 
35 (28.0%) 
82 (65.6%) 
8 (6.4%) 
0  

0.004 

Duration of surgery in minutes, median 
[IQR]*** 

85 [65 – 120] 90 [63 – 130] 0.21 

Use of tourniquet, No(%) 133 (45.4%) 65 (51.6%) 0.29 
Blood loss in mL, median [IQR] † 100 [58 – 200] 100 [50 – 200] 0.23 
Primary closure, No(%) 290 (99.3%) 124 (98.4%) 0.59 
Type of wound dressing, No(%) 
   Pressure bandage 
   Cast 
   VAC 

 
160 (56.5%) 
81 (28.6%) 
42 (14.8%) 

 
58 (46.8%) 
61 (49.2%) 
5 (4.0%) 

0.000 
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Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass index; IQR, interquartile range; 
ORIF, open reduction and internal fixation; SSI, surgical site infections; VAC, vacuum-assisted closure. 

*missing: 87 in No SSI, 7 in SSI 
** missing: 125 in No SSI, 9 in SSI, only for “acute surgical procedures”
*** missing: 3 in No SSI
† missing: 176 in no SSI, 14 in SSI

TTaabbllee 22.. BBaasseelliinnee aanndd SSuurrggiiccaall CChhaarraacctteerriissttiiccss ffoorr PPaattiieennttss WWiitthh oorr WWiitthhoouutt SSSSII 

No SSI (n=394) SSI (n=25) Sign.
Patient 
characteristics

Gender, No males(%) 251 (63.7%) 14 (56.0%) 0.52
Age, median [IQR] 46 [32.75-57.0] 53 [36.5-61] 0.12
Weight, kg, No(%)
   <80
   80-100 
   100-120
   >120 

172 (49.4%)
137 (39.4%)
34 (9.8%)
5 (1,4%)

11 (47.8%)
10 (43.5%)
1 (4.3%)
1 (4.3%)

0.52

BMI, median [IQR]* 25 [23 – 28] 26 [22 – 28] 0.79
ASA score, No(%)
   1 or 2
   3 or 4

365 (94,1%)
23 (5,9%)

21 (84.0%)
4 (16.0%)

0.071

Diabetes Mellitus, No(%) 9 (2,3%) 0 1.00
Immunocompromised, No(%) 5 (1,3%) 2 (8.0%) 0.060
Current smoker, No(%) 124 (38.4%) 11 (64,7%) 0.041
Alcohol use (>2 units daily), No(%) 32 (11.2%) 4 (26,7%) 0.090
Use of other substances, No(%) 35 (12.2%) 1 (6,3%) 0.70

Injury 
characteristics

Location of injury, No(%) 
   Lower leg
   Ankle
   Hindfoot
   Midfoot
   Forefoot 

52 (13.2%)
96 (24.4%)
184 (46.7%)
52 (13.2%)
10 (2.5%)

6 (24.0%)
3 (12.0%)
13 (52.0%)
3 (12.0%)
0 

0.42

Open fracture, No(%) 39 (9,9%) 6 (24.0%) 0.040
Surgical 
characteristics

Timing surgery, No(%) 
   Acute
   Elective 

302 (76.6%)
92 (23.4%)

21 (84.0%)
4 (16.0%)

0.47

Time injury - surgery, days, median [IQR]** 8 [4-15] 7 [3-12] 0.54
Previous surgery, No(%) 64 (16.7%) 4 (16.7%) 1.00
Type of surgery, No(%) 
   ORIF
   Arthrodesis 
   Other 

300 (76.1%)
79 (20.1%)
15 (3.8%)

20 (80.0%)
4 (16.0%)
1 (4.0%)

0.92

Type of fixation, No(%)
   Screws only
   Plate
   Intramedullary
   Other 

151 (38.6%)
222 (56.8%)
14 (3,6%)
4 (1,0%)

10 (40.0%)
11 (44.0%)
3 (12.0%)
1 (4,0%)

0.078

Duration of surgery in min, median 
[IQR]***

87.5 [60.0-
120.0]

100 [80-165] 0.065

Use of tourniquet, No(%) 192 (48.7%) 6 (24.0%) 0.022
Blood loss in ml, median [IQR] † 100 [50-200] 300 [100-500] 0.021
Primary closure, No(%) 389 (99.0%) 25 (100%) 1.00
Type of wound dressing, No(%)
   Pressure bandage
   Cast
   VAC

202 (52.7%)
139 (36.3%)
42 (11.0%)

16 (66,7%)
3 (12,5%)
5 (20,8%)

0.024
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DISCUSSION 
Prophylactic antibiotics are widely used in implant surgery, because of the important clinical 
implications of SSIs. However, the optimal dose is still debated and guidelines have been 
subjected to some changes over the past few years. This retrospective cohort study sought to 
compare the clinical effect of 1g of cefazolin and the recently recommended dose of 2g in 
patients undergoing orthopedic trauma surgery of the foot, ankle or lower leg. We found a 
lower rate of SSIs in patients receiving 2g (4,8%) compared to the group receiving 1g (6.5%) as 
antibiotic prophylaxis. However, with the numbers available, when corrected for confounders, 
this difference was not statistically significant (p = 0.705). Because of the small sample size of 
this study, the results should be considered as exploratory point estimates. The “true” point 
estimate may vary, and would then have substantial implications for sample size calculations 
of future research based on this study. To give some insight in how the necessary sample size 
for a RCT would vary while using other point estimates, we have subtracted a few incidents 
from both groups. We chose to make the rate of SSIs of the 2g group resemble that of the 
mean SSI incidence rates of the systematic review by Modha et al.[1] (1.3% in group receiving 
antibiotic prophylaxis). This would mean subtracting 4 events from both groups, leading to a 
SSI rate of 1.6% in the 2g group and 5.1% in the 1g group. With an α of 0.05, 460 per group 
would be required to achieve 80% power. If the number of events would not deviate that 
much from our results, for example by subtracting 2 SSIs from the 2g group, this would 
reduce the needed sample size to around 570 per group.  

TTaabbllee  33  WWoouunndd  ccoommpplliiccaattiioonnss  aanndd  ttrreeaattmmeenntt  

 Deep SSI Superficial SSI Dehiscence 
 1g  2g  1g  2g  1g  2g  
                    N (%) 
Treatment 

12 (4.1%) 5 (4.0%) 7 (2.4%) 1 (0.8%) 14 (4.8%) 1 (0.8%) 

Watchful waiting     9  
VAC     2 1 
Drainage of wound      1  
Oral AB   6 1 2  
IV AB   1 1    
IV AB + Surgery 12 4     
 
Abbreviations: AB: antibiotics, g: gram(s), IV: intravenously administered, SSI: surgical site infection, VAC: 
Vacuum Assisted Closure 

 
This is, to our knowledge, the first study on the clinical efficacy of different cefazolin dosages 
in implant surgery below the knee. In a similar study design, Peppard et al.[14] evaluated the 
efficacy of 2g vs. 3g in obese patients in both general surgery, orthopedic and neurosurgical 
procedures. In that study of 436 surgical patients weighing >100kg, increased dosage of 
cefazolin did not alter the rate of SSI (7,2% vs. 7,4%). In contrast, Abdel Jalil et al.[15] found 
that a higher, weight-adjusted dose of 2g cefazolin, was associated with lower SSIs risk (OR 
0.967) in a cohort of 1173 women undergoing  ceasarean section. In orthopedic/trauma 
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surgery, only pharmacokinetic studies have investigated different dosages of cefazolin 
without reporting clinical outcome measures. Such as Angthong et al. who, without 
incorporating clinical effectiveness, found significantly higher intraosseous concentrations for 
2g of cefazolin, compared to 1g, when measured during total knee arthroplasty although they 
could not correlate this to higher inhibitory effects[10]. A possible explanation for this is 
provided by Blum et al. who argued that cefazolin displays time-dependent killing kinetics, 
and therefore as long as the MIC is reached, higher concentrations will not lead to an 
enhanced effect[16]. However, a recently performed systematic review and meta-analysis 
showed significantly lower concentrations in the more distal parts of the lower extremity, 
indicating that a higher dose might be necessary to reach the MIC at the most distal parts of 
the body[17]. In that review, all studies did report mean target site concentrations exceeding 
the MIC for S. aureus (0.5-2 mcg/mL) for both doses. However, the time that these 
concentrations remained above the MIC was not described.  

Previously reported as pathogens of SSIs in foot/ankle surgery are S. aureus, Pseudomonas 
and S. epidermidis; all associated with the formation of a biofilm on foreign material[1,18,19]. 
Since Cephalosporins are effective in preventing Staphylococcus infections; cefazolin is the 
most often used prophylactic antibiotic in a variety of surgical procedures and is 
recommended for implant surgery by multiple guidelines[20,21]. The most common 
pathogens causing SSI in this study were S. aureus and E. Cloacae. Although it was not a 
statistically significant difference with the numbers available, the percentage of S. aureus as 
causative microorganism in group 1 was double of that in group 2. This suggests that in this 
cohort 2g of cefazolin might in fact have been more effective in preventing S. aureus 
infections.  

TTaabbllee  44..  MMiiccrroooorrggaanniissmmss  ccuullttuurreedd  ffrroomm  SSSSIIss  

 SSIs group 1 (N = 15) SSIs group 2 (N = 6) 
Staphylococcus Aureus 10  2  
Enterobacter Cloacae 4 1 
Enterococcus Faecalis 1 1 
Pseudomonas 0 1 
Staphylococcus Epidermidis 0 1 
 
Abbreviations: SSI: surgical site infection  

 
LLiimmiittaattiioonnss 
This study had some limitations. First of all, this study may be subjected to a selection bias 
since it was carried out with data of a single center, specialized in complex foot/ankle trauma. 
This may have led to a higher overall complication percentage due to the referral of more 
complex patients. Moreover, due to the single center study design, the number of included 
patients might not be sufficient to achieve statistical significance. However, even though the 
findings should to be interpreted with caution; a decrease in SSI rate from 6,5% to 4.8% with a 
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2g dose (26,1% relative difference) might be clinically relevant. Secondly, the retrospective 
study design has inherent limitations. Data extraction from medical records not written for 
research purposes leads to missing data and might also have caused an underestimation of 
the total number of SSIs. Especially superficial infections may have been underreported in the 
outpatient clinic, because they were treated by the general practitioner. In this study, missing 
data was limited (9.6%) to the extent that imputation was still feasible and reliable. Moreover, 
by identifying and correcting for confounders we have tried to limit the confounding bias that 
may be present. Thirdly, the cohorts that were compared in this study were largely 
consecutive instead of simultaneous (except for the 4 cases which received 2g instead of 1g 
before official instatement of new protocol). This may be both an advantage and a type of 
bias. Because the only factor that decided which dose of cefazolin a patient received was 
time, selection bias is minimal. However, in addition to the dosage change, other influencing 
factors also may have changed over time (e.g. operation technique, OR policies), leading to 
bias. By correcting for the identified confounders, we have tried to limit the influence of this 
type of bias.  Moreover, there have not been any major changes in protocol or surgical 
approach during the time of this study.    

CONCLUSION 
In conclusion, despite some limitations the findings of this study do shed light on the question 
of the clinical efficacy of the recommended dosage of prophylactic cefazolin in implant 
surgery. Even though the decrease in SSI rate from 6.5% to 4.8% was found not to be 
statistically significant with the numbers available, if this is the true reduction and the results 
are not based on coincidence, it might be clinically relevant. Even a small reduction in SSIs can 
cause a considerable reduction in morbidity, mortality and healthcare costs[2–4]. Also 
considering the little side effects that cefazolin has there seems to be no reason to set aside 
the ‘Clinical practice guidelines for antimicrobial prophylaxis in surgery’. However it is evident 
that further (prospective) research is needed on this topic. Specifically in the foot/ankle area, 
more research is necessary on the optimal dose and formulation of prophylactic antibiotics. 
Locally applied antibiotics might be necessary to achieve sufficiently high antibiotic 
concentrations in this area. A study linking pharmacokinetic and clinical results of prophylactic 
cefazolin is needed to establish whether or not the current recommendations and guidelines 
are sufficient for preventing SSIs in foot/ankle surgery. 
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