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Corrected paragraphs
Results — Overall, the 1-year net risk of reoperation due 

to SSI was 1.6%. The HR was higher for patients under-
going total/hemiarthroplasty surgery versus internal fixation 
(HR = 1.5; 95%CI 1.3–1.8) and lower for patients with 
per-/sub-trochanteric fracture versus femoral neck frac-
ture (HR = 0.6; CI 0.6–0.7). The risk of reoperation due 
to SSI decreased over time; HR was 0.7 (CI 0.5–0.8) for 
2015–2016 compared with 2005–2006. Risk of reoperation 
decreased with increasing age; the HR was 0.8 (CI 0.7–1.0) 
in the more than 85-year-olds compared with 65–74-year-old 
patients. Charlson Comorbidity Index of ≥ 3 was associ-
ated with a higher risk of reoperation due to SSI, HR was 
1.3 (CI 1.1–1.6).

Interpretation — The net risk of reoperations due to SSI 
in our study was lower than previously assumed. We iden-
tified several risk factors for increased risk of reoperation 
due to SSI, most noticeably treatment with arthroplasty vs. 
internal fixation, as well as younger age, high comorbidity 
burden, and femoral neck fracture diagnosis.  

Original paragraphs
Results — Overall, the 1-year net risk of reoperation due 

to SSI was 2.7%. The HR was lower for patients undergo-
ing total/hemiarthroplasty surgery versus internal fixation 
(HR = 0.6; 95% CI 0.5–0.6) and for patients with per-/sub-
trochanteric fracture versus femoral neck fracture (HR = 0.7; 
CI 0.6–0.8). The risk of reoperation due to SSI decreased 
over time; HR was 0.6 (CI 0.5–0.7) for 2015–2016 com-
pared with 2005–2006. Risk of reoperation decreased with 
increasing age; the HR was 0.6 (CI 0.6–0.7) in the more than 
85-year-olds compared with 65–74-year-old patients.

Interpretation — The net risk of reoperations due to SSI 
in our study was higher than previously assumed. We identi-
fied several risk factors for increased risk of reoperation due 
to SSI, most noticeably treatment with internal fixation vs. 
arthroplasty, as well as younger age and femoral neck frac-
ture diagnosis.

In the Abstract, the following sentences are changed

The authors have unfortunately discovered that the originally 
published version of this article contains errors due to an error 
in inclusion of the specific combination of codes (KNFU 0–99 
with T84.1) into definition of reoperation due to surgical site 
infection. This error leads to changes in most numeric result 

and in one of the conclusions, and therefore the article needed 
to be corrected. In this corrigendum, we supply the corrected 
data in Abstract, Results, Discussion sections, Table 1 and 4, 
as well as Figure 1 and Figure 2.

The authors apologize for any inconvenience caused.
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Original paragraphs 
Reoperation due to SSI: time trend 
Within 1 year of primary surgery, 1,688 of 74,771 hip fracture 
patients had undergone reoperation due to SSI, corresponding 
to a net risk of reoperation of 2.7%. During the study period, 
the net risk of reoperation due to SSI decreased from 3.4% 
in 2005–2006 to 2.1% in 2015–2016, corresponding to an 
adjusted HR of 0.6 (CI 0.5–0.7) (Table 4) and absolute reduc-
tion of 1.3%. A similar decrease in adjusted HRs was observed 
for follow-up periods 0–15, 0–30, and 0–90 days after hip 
fracture surgery. Overall, crude risk of reoperation was 2.3%, 
decreasing from 2.8% to 1.8% over the study period (Table 4).

Risk factors for reoperation due to SSI (Figures 1 and 2) 
Sex and CCI were not risk factors for reoperation due to SSI 
within 1 year of hip fracture surgery. The HRs for reoperation 
due to SSI within 1 year decreased with increasing age. Thus, 
the HRs were 0.6 (CI 0.6–0.7) and 0.8 (CI 0.7–0.8) for patients 
aged above 85 and patients aged 75–84 years compared with 
the youngest age group (65–74 years), respectively. Similar 
results were obtained within 90 days of surgery. 

The HR for reoperation due to SSI within 1 year was 0.7 (CI 
0.6–0.8) for patients sustaining the per-/subtrochanteric frac-
ture compared with patients sustaining femoral neck fractures. 
The HR at 90 days post-surgery was 0.6 (CI 0.6–0.7). 

The HR was 0.6 (CI 0.5–0.6) within 1 year for patients 
undergoing total/hemiarthroplasty compared with patients 
undergoing internal fixation. However, at 90 days, HR was 0.9 
(CI 0.8–1.1) for total/hemiarthroplasty compared with internal 
fixation.

Corrected paragraphs 
Reoperation due to SSI: time trend
Within 1 year of primary surgery, 996 of 74,771 hip fracture 
patients had undergone reoperation due to SSI, correspond-
ing to a net risk of reoperation of 1.6%. During the study 
period, the net risk of reoperation due to SSI decreased from 
1.9% in 2005–2006 to 1.3% in 2015–2016, corresponding 
to an adjusted HR of 0.7 (CI 0.5–0.9) (Table 4) and absolute 
reduction of 0.6%. A similar decrease in adjusted HRs was 
observed for follow-up periods 0–15, 0–30, and 0–90 days 
after hip fracture surgery. Overall, crude risk of reoperation 
was 1.3%, decreasing from 1.6% to 1.1% over the study 
period (Table 4).

Risk factors for reoperation due to SSI (Figures 1 and 2)
Sex was not risk factors for reoperation due to SSI within 1 
year of hip fracture surgery. High comorbidity burden was a 
risk factor for reoperation due to SSI within 1 year of hip 
fracture surgery with an adjusted HR of 1.3 (CI 1.1–1.6) 
for patients with high CCI (CCI ≥3 points) compared with 
low CCI. Similar result was seen at 90 days after surgery. 
The HRs for reoperation due to SSI within 1 year decreased 
with increasing age. Thus, the adjusted HRs at 1 year was 0.8 
(CI 0.7–1.0) for patients aged above 85 years compared with 
the youngest age group (65–74 years) and 0.9 (CI 0.8–1.1) 
within 90 days of surgery.

The HR for reoperation due to SSI within 1 year was 0.6 (CI 
0.6–0.7) for patients sustaining the per-/subtrochanteric frac-
ture compared with patients sustaining femoral neck fractures. 
The HR at 90 days post-surgery was 0.6 (CI 0.5–0.7). 

The HR was 1.5 (CI 1.3–1.8) within 1 year for patients 
undergoing total/hemiarthroplasty compared with patients 
undergoing internal fixation. At 90 days, HR was 2.4 (CI 
2.0–3.0) for total/hemiarthroplasty compared with internal 
fixation. 

In the Results, the following sentences are changed
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In the Discussion, the following sentences are changed

Original paragraphs 
This study shows 1-year net risk of reoperation due to SSI for 
all types of hip fractures over a 10-year period of 2.7%. There 
was a 45% decrease in reoperation due to SSI over time with 
the most recent 1-year net risk of reoperation being 2.1% in 
2015–2016.

Our study finds an almost 50% lower rate of reoperations 
due to SSI within 1 year when hip fractures are treated with 
total or hemiarthroplasty compared with osteosynthesis. This 
somehow contradicts our other finding that per-/subtrochan-
teric fractures are associated with a lower risk of reoperation 
due to SSI than femoral neck fractures.

There is clearly a lower reoperation risk in the elderly patients 
above 85 years of age compared with the younger group. A 
low virulent infection (e.g., biofilm) could go undetected by 
the decreased immune response in the elderly (17), explaining 
the lower risk of reoperation with increasing age. Further, SSI 
symptoms typically occur within the first 2 years of surgery, 
and it is likely that older patients die before developing SSI 
symptoms (18). 

In this large cohort study of 74,771 patients, the net risk of 
reoperation due to SSI within 1 year for all types of hip frac-
tures treated in the period 2005–2016 was 2.7%. It is note-
worthy that the highest risk of revision due to SSI were in the 
internal fixation group, compared with the arthroplasty treated 
patients.

There was a 45% decrease in reoperation due to SSI over 
time from 2005 to 2016 and we identified several risk factors 
for increased risk of reoperation due to SSI, including younger 
age and femoral neck fracture.

Corrected paragraphs
This study shows 1-year net risk of reoperation due to SSI for 
all types of hip fractures over a 10-year period of 1.6%. There 
was a 33% decrease in reoperation due to SSI over time with 
the most recent 1-year net risk of reoperation being 1.3% in 
2015–2016.

Our study finds an almost 54% higher rate of reoperations 
due to SSI within 1 year when hip fractures are treated with 
total or hemiarthroplasty compared with osteosynthesis. This 
is in line with our other finding that per-/subtrochanteric frac-
tures are associated with a lower risk of reoperation due to SSI 
than femoral neck fractures.

There is a lower reoperation risk in the elderly patients above 
85 years of age compared with the younger group. A low 
virulent infection (e.g., biofilm) could go undetected by the 
decreased immune response in the elderly (17), explaining 
the lower risk of reoperation with increasing age. Further, SSI 
symptoms typically occur within the first 2 years of surgery, 
and it is likely that older patients die before developing SSI 
symptoms (18). It is also likely that patients who are older 
than 85 years are somehow selected and our results are 
due to “healthy survival bias”. 

In this large cohort study of 74,771 patients, the net risk of 
reoperation due to SSI within 1 year for all types of hip frac-
tures treated in the period 2005–2016 was 1.6%. It is note-
worthy that the highest risk of revision due to SSI were in the 
arthroplasty-treated patients, compared with the internal 
fixation group.

There was a 33% decrease in reoperation due to SSI over 
time from 2005 to 2016 and we identified several risk factors 
for increased risk of reoperation due to SSI, including younger 
age, high CCI (CCI ≥ 3 points), and femoral neck fracture.
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Corrected Table 1. Diagnosis and reoperation codes from the 
Danish National Patient Register used to identify reoperations due 
to surgical site infections (we have marked with red color differ-
ences compared with original Table 1)

Operation codes
 KNFC 0–99 (= secondary arthroplasty in hip joints): Needs to be 

combined with the ICD-10 codes (minus T84.1) 
 KNFW49 (= reoperation for cicatrice rupture following operation in 

hip or thigh): Needs to be combined with the ICD-10 codes
	KNFW59	(=	reoperation	at	superficial	surgical	site	infection	fol-

lowing operation in hip or thigh): Does NOT require combination 
with ICD-10 codes but can be combined with the ICD-10 code

 KNFW69 (= reoperation at deep surgical site infection following 
operation in hip or thigh): Does NOT require combination with 
ICD-10 codes but can be combined with the ICD-10 code

 KNFU 0–99 (= removal of internal	fixation or prosthesis): Needs to 
be combined with the ICD-10 codes (minus T84.1) 

 KNFG 09–59 (= joint resection, arthroplasties, arthrodesis, in hip 
joint): Needs to be combined with the ICD-10 codes

 KNFS19, KNFS29, KNFS49, KNFS59, KNFS99: Does not require 
combination with ICD-codes 

Diagnosis codes (based on ICD-10 codes)
 T84.5
 T84.6
 T84.1 (not in combination with KNFC 0–99 or KNFU 0–99)
 T84.7
 T81.4
 T81.3

ICD	codes	=	International	Classification	of	Diseases	codes.

Original Table 1. Diagnosis and reoperation codes from the Danish 
National Patient Register used to identify reoperations due to surgi-
cal site infections

Operation codes
 KNFC 0–99 (= secondary arthroplasty in hip joints): Needs to be 

combined with the ICD-10 codes (minus T84.1) 
 KNFW49 (= reoperation for cicatrice rupture following operation in 

hip or thigh): Needs to be combined with the ICD-10 codes
	KNFW59	(=	reoperation	at	superficial	surgical	site	infection	fol-

lowing operation in hip or thigh): Does NOT require combination 
with ICD-10 codes but can be combined with the ICD-10 code

 KNFW69 (= reoperation at deep surgical site infection following 
operation in hip or thigh): Does NOT require combination with 
ICD-10 codes but can be combined with the ICD-10 code

 KNFU 0–99 (= removal of prosthesis): Needs to be combined with 
the ICD-10 codes 

 KNFG 09–59 (= joint resection, arthroplasties, arthrodesis, in hip 
joint): Needs to be combined with the ICD-10 codes

 KNFS19, KNFS29, KNFS49, KNFS59, KNFS99: Does not require 
combination with ICD-codes 

Diagnosis codes (based on ICD-10 codes)
 T84.5
 T84.6
 T84.1 (not in combination with KNFC 0–99)
 T84.7
 T81.4
 T81.3

ICD	codes	=	International	Classification	of	Diseases	codes.

In the Tables, the following is changed

Original Table 1 Corrected Table 1
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Corrected Table 4. Association between calendar time and risk of reoperation due to surgical site infection after hip 
fracture surgery, Denmark, 2005–2016. All data (except number of patients, which were correct) has been replaced

Follow-up period   Cumulative Kaplan–Meier Crude Adjusted a

 Calendar period No. of No. of incidence, risk, hazard ratio hazard ratio
 of diagnosis patients infections  % (95% CI)  % (95% CI)   (HR) (95% CI)   (HR) (95% CI) 

0–15 days of surgery
 2005–2006 12,453 30 0.24 (0.17–0.34) 0.26 (0.18–0.36) Reference Reference
 2007–2008 13,236 20 0.15 (0.10–0.23) 0.16 (0.10–0.25) 0.63 (0.36–1.10) 0.62 (0.35–1.09)
 2009–2010 12,724 16 0.13 (0.08–0.20) 0.13 (0.08–0.21) 0.52 (0.28–0.96) 0.52 (0.28–0.95)
 2011–2012 12,706 18 0.14 (0.09–0.22) 0.15 (0.09–0.24) 0.59 (0.33–1.06) 0.58 (0.32–1.04)
 2013–2014 12,285 25 0.20 (0.14–0.30) 0.22 (0.14–0.32) 0.84 (0.49–1.43) 0.83 (0.49–1.41)
 2015–2016 11,367 15 0.13 (0.08–0.21) 0.14 (0.08–0.23) 0.54 (0.29–1.01) 0.53 (0.29–0.99)
 2005–2016 74,771 124 0.17 (0.14–0.20) 0.18 (0.15–0.21)
0–30 days of surgery
 2005–2006 12,453 72 0.58 (0.46–0.72) 0.63 (0.49–0.78) Reference Reference
 2007–2008 13,236 63 0.48 (0.37–0.61) 0.52 (0.40–0.66) 0.82 (0.59–1.15) 0.82 (0.58–1.15)
 2009–2010 12,724 62 0.49 (0.38–0.62) 0.53 (0.41–0.68) 0.84 (0.60–1.18) 0.84 (0.60–1.18)
 2011–2012 12,706 67 0.53 (0.41–0.67) 0.58 (0.45–0.73) 0.92 (0.66–1.28) 0.91 (0.65–1.28)
 2013–2014 12,285 85 0.69 (0.56–0.85) 0.75 (0.60–0.92) 1.19 (0.87–1.64) 1.18 (0.86–1.62)
 2015–2016 11,367 47 0.41 (0.31–0.55) 0.45 (0.33–0.59) 0.71 (0.49–1.03) 0.70 (0.49–1.02)
 2005–2016 74,771 396 0.53 (0.48–0.58) 0.57 (0.52–0.63)
0–90 days of surgery
 2005–2006 12,453 136 1.09 (0.92–1.29) 1.22 (1.03–1.43) Reference Reference
 2007–2008 13,236 116 0.88 (0.73–1.05) 0.98 (0.82–1.17) 0.80 (0.63–1.03) 0.80 (0.62–1.03)
 2009–2010 12,724 122 0.96 (0.80–1.14) 1.07 (0.90–1.28) 0.88 (0.69–1.12) 0.88 (0.69–1.12)
 2011–2012 12,706 118 0.93 (0.77–1.11) 1.05 (0.87–1.25) 0.86 (0.67–1.10) 0.85 (0.67–1.09)
 2013–2014 12,285 129 1.05 (0.88–1.24) 1.16 (0.98–1.38) 0.96 (0.76–1.23) 0.95 (0.75–1.21)
 2015–2016 11,367 93 0.82 (0.67–1.00) 0.91 (0.74–1.11) 0.74 (0.57–0.97) 0.74 (0.57–0.96)
 2005–2016 74,771 714 0.95 (0.89–1.03) 1.07 (0.99–1.15)
0–365 days of surgery
 2005–2006 12453 199 1.60 (1.39–1.83) 1.87 (1.62–2.14) Reference Reference
 2007–2008 13,236 171 1.29 (1.11–1.50) 1.52 (1.31–1.76) 0.81 (0.66–0.99) 0.81 (0.66–0.99)
 2009–2010 12,724 169 1.33 (1.14–1.54) 1.56 (1.34–1.81) 0.84 (0.68–1.03) 0.83 (0.68–1.02)
 2011–2012 12,706 164 1.29 (1.11–1.50) 1.52 (1.30–1.77) 0.82 (0.66–1.01) 0.81 (0.66–0.99)
 2013–2014 12,285 169 1.38 (1.18–1.59) 1.58 (1.36–1.84) 0.86 (0.70–1.06) 0.85 (0.69–1.04)
 2015–2016 11,367 124 1.11 (0.93–1.32) 1.28 (1.07–1.52) 0.69 (0.55–0.86) 0.67 (0.54–0.85)
 2005–2016 74,771 996 1.34 (1.25–1.42) 1.56 (1.46–1.66)

a Hazard	ratio	adjusted	for	age,	sex,	and	comorbidity	by	the	Charlson	comorbidity	index;	CI	=	confidence	interval;	
Cumulative incidence = crude risk of reoperation; Kaplan–Meier risk = net risk of reoperation.

Corrected Table 4
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Group Events Total Estimates at 365 days Adjusted HR (CI)

All  996 74,771
Sex
 Female 714 53,346 Reference
 Male 282 21,425 0.99 (0.86–1.1)
Age group 
 65–74 239 14,402 Reference
 75–84 411 28,741 0.91 (0.78–1.1)
 ≥85 346 31,628 0.80 (0.68–0.95)
Charlson comorbidity index
 Low (0) 393 30,099 Reference
 Medium (1–2) 384 30,245 1.0 (0.90–1.2)
 High (≥3) 219 14,427 1.3 (1.1–1.6)
Fracture type
 Femoral neck 643 39,598 Reference
 Per-/subtrochanteric 353 35,173 0.64 (0.56–0.73)
Surgery type
 Internal fixation 560 51,536 Reference
 Total/hemi arthroplasty 436 23,235 1.5 (1.3–1.8) 

0.80.6 1.0 1.2 1.4 1.6 1.8

Figure 1. Risk factors for reoperation due to SSI within 1 year of hip fracture surgery.

Group Events Total Estimates at 365 days Adjusted HR (CI)

All  1,688 74,771
Sex
 Female 1,200 53,346 Reference
 Male 488 21425 1.0 (0.92–1.1)
Age group 
 65–74 474 14,402 Reference
 75–84 667 28,741 0.75 (0.67–0.84)
 ≥85 547 31,628 0.65 (0.57–0.73)
Charlson comorbidity index
 Low (0) 720 30,099 Reference
 Medium (1–2) 641 30,245 0.95 (0.86–1.1)
 High (≥3) 327 14,427 1.1 (0.95–1.2)
Fracture type
 Femoral neck 1,062 39,598 Reference
 Per-/subtrochanteric 626 35,173 0.69 (0.86–1.1)
Surgery type
 Internal fixation 1,236 51,536 Reference
 Total/hemi arthroplasty 452 23,235 0.56 (0.50–0.64) 

0.6 0.8 1.0 1.2

In the Figures, Events and Adjusted HRs (CI) are changed

Original Figure 1

Corrected Figure 1
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0.5 1.5 2.01.0 2.5 3.0

Group Events Total Estimates at 90 days Adjusted HR (CI)

All  714 74,771
Sex
 Female 532 53,346 Reference
 Male 182 21425 0.86 (0.72–1.0)
Age group 
 65–74 152 14,402 Reference
 75–84 294 28,741 1.0 (0.83–1.2)
 ≥85 268 31,628 0.92 (0.75–1.1)
Charlson comorbidity index
 Low (0) 269 30,099 Reference
 Medium (1–2) 287 30,245 1.1 (0.95–1.3)
 High (≥3) 158 14,427 1.4 (1.1–1.7)
Fracture type
 Femoral neck 465 39,598 Reference
 Per-/subtrochanteric 249 35,173 0.62 (0.53–0.72)
Surgery type
 Internal fixation 351 51,536 Reference
 Total/hemi arthroplasty 363 23,235 2.4 (2.0–3.0) 

0.6 0.8 1.0 1.2

Group Events Total Estimates at 90 days Adjusted HR (CI)

All  1,040 74,771
Sex
 Female 764 53,346 Reference
 Male 276 21425 0.92 (0.80–1.1)
Age group 
 65–74 246 14,402 Reference
 75–84 411 28,741 0.87 (0.74–1.0)
 ≥85 383 31,628 0.82 (0.70–0.97)
Charlson comorbidity index
 Low (0) 432 30,099 Reference
 Medium (1–2) 406 30,245 0.99 (0.86–1.1)
 High (≥3) 202 14,427 1.1 (0.92–1.3)
Fracture type
 Femoral neck 667 39,598 Reference
 Per-/subtrochanteric 373 35,173 0.65 (0.57–0.74)
Surgery type
 Internal fixation 666 51,536 Reference
 Total/hemi arthroplasty 374 23,235 0.95 (0.81–1.1) 

Figure 2. Risk factors for reoperation due to SSI within 90 days of hip fracture surgery.

Original Figure 2

Corrected Figure 2
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