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Abstract

Introduction Incisional hernia repair (IHR) carries a high risk of wound complications. Thirty-day outcomes are frequently
used in comparative-effectiveness research, but may miss a substantial number of surgical site occurrences (SSO) including
surgical site infection (SSI). The objective of this study was to determine an optimal length of follow-up to detect SSI after
IHR.

Methods All adult patients undergoing open IHR at a single academic center over a 3 year period were reviewed. SSIs, non-
infectious SSOs, and wound-related readmissions were recorded up to 180 days. The primary outcome was the proportion
of SSIs detected at end-points of 30, 60, and 90 days of follow-up. Time-to-event analysis was performed for all outcomes
at 30, 60, 90, and 180 days. Logistic regression was used estimate the relative risk of SSI for relevant risk factors.

Results A total of 234 patients underwent open IHR. Median follow-up time of 102 days. Overall incidence of SSI was
15.8% with median time to occurrence of 23 days. Incidence of non-infectious SSO was 33.2%, and SSO-related readmis-
sion was 12.8%. At 30, 60, and 90 days sensitivity was 81.6%, 89.5%, and 92.1 for SSI, and 46.7%, 76.7%, and 83.3% for
readmission. In regression analysis, body mass index (RR 1.08, 95% CI 1.00, 1.15, p=0.04) anterior component separation
(RR4.21,95% CI1 2.09, 6.34, p=0.003), and emergency surgery (RR 3.25,95% CI 1.47, 5.02, p=0.01), were independently
associated with SSI after adjusting for age, sex, contamination class, and procedure duration.

Conclusion A considerable proportion of SSIs occurred beyond 30 days, but 90-day follow-up detected 92% of SSIs. Follow-
up to 90 days captured only 83% of SSO-related readmissions. These results have implications for the design of trials evalu-
ating wound complication after open IHR, as early endpoints may miss clinically relevant outcomes and underestimate the
number needed to treat. Where possible, we recommend a minimum follow-up of 90 days to estimate wound complications
following open IHR.

Keywords Hernia - Ventral hernia - Incisional hernia - Surgical site infection - Surgical site occurrence - Surgical site
occurrence requiring procedural intervention

Incisional hernia repair (IHR) is associated with a high inci- ~ which include surgical site infection (SSI) and other surgical
dence of wound complications [1, 2]. These complications,  site occurrences (SSO) can be costly, often requiring pro-
tracted wound care or additional interventions, can increase
the risk of hernia recurrence, and negatively impact patients’
quality of life [3—6]. To evaluate interventions designed to
prevent these complications, comparative-effectiveness
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Thirty-day outcomes have frequently been used in the
development of risk scores, in surgical quality surveil-
lance, and in studies evaluating novel wound management
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strategies to reduce the incidence of SSI and other SSO
after IHR [8-10]. However, cohort studies have reported
that a substantial number of deep SSIs and other SSOs
occur beyond 30 days [11, 12], suggesting that this time-
frame may be inadequate to capture the breadth of clini-
cally relevant outcomes in this population. Although
inadequate length follow-up may underestimate the true
incidence of wound complications, it may also lead to
biased estimates of effect size for interventions in com-
parative studies.

The objective of this study was to evaluate the validity of
30, 60, and 90 days wound outcomes to identify an appropri-
ate endpoint for follow-up after [HR.

Methods
Design and study population

We performed a retrospective cohort analysis of all open
IHRs performed at single university hospital from Janu-
ary 2016 to December 2019. The study was approved by
the institution’s Research Ethics Committee, with permis-
sion to access patient charts in lieu of individual informed
consent. This study received no outside support or industry
funding. STROBE reporting guidelines for cohort studies
were followed during the study’s conception. With a focus
on primarily closed wounds after high-risk repairs, we lim-
ited our study to open IHRs, which are associated with a
greater incidence of wound complications than laparoscopic
hernia repairs [2, 13, 14] or primary ventral hernia repairs
[15]. To capture the range of clinical scenarios and SSI risk,
we included both emergency and elective cases, as well as
contaminated and dirty cases. Duration of follow-up was
defined as the time from surgery until the last documented
follow-up, up to 180 days.

Surgical technique

Most procedures were performed by one of five surgeons
with a practice interest in hernia surgery; however, cer-
tain emergency cases were also performed by general sur-
geons on call. Operative approach and other surgical details
(including the use of mesh, component separation, drains,
tissue flaps) were at the discretion the operating surgeon.
Skin was most often closed with skin clips and abdominal
dressings were placed immediately after closure. A sterile
dry dressing was applied in most cases, however, a VAC®
dressing or a PREVENA™ device (KCI, San Antonio, TX)
was applied to primarily closed incisions in select patients
at the surgeon’s discretion.
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Covariates and outcomes

Routine demographics and comorbidities as per the Charl-
son comorbidity index (CCI) were collected. Established
risk factors for wound complication after ventral hernia
repair were also recorded, including smoking exposure,
obesity, diabetes mellitus, chronic obstructive pulmonary
disease (COPD), immunosuppression (organ-transplant
recipients, recent chemotherapy, or steroids), prior hernia
repairs, history of wound infection, and stoma [2, 16-18].
Patients undergoing elective hernia repair at our institu-
tion are counseled regarding smoking cessation. Smoking
exposure was defined as a documented history of smok-
ing in the year prior to surgery. Active smokers were
documented as still smoking at the time of their preop-
erative medical evaluation or at the time of surgery. Sur-
gical details included procedure duration, intraoperative
complications, blood loss, use of mesh, mesh material,
technique of component separation, use of closed suction
drains, undermining of subcutaneous tissue (creation of
skin flaps), and the use of rotational myocutaneous flaps
for tissue coverage (tissue flaps). Mesh position was clas-
sified as per consensus classification by Parker et al. [19].
Wound contamination was classified as per definitions by
the Centers for Disease Control [20].

Hernias were labeled as “complex” as per consensus
based definition by Slater et al. [21]. Cases were classified
using the 3-level modified hernia grading scale (MHGS)
proposed by Kanter et al. [17]. The MHGS was adapted
from the 4-level Ventral Hernia Working Group (VHWG)
grading scale and uses patient-level risk factors and sur-
gical contamination to classify open hernia repairs into
three risk grades: grade 1 (low risk); grade 2 (co-morbid
patients); and grade 3 (contaminated cases) [22]. The Ven-
tral Hernia Risk Scores (VHRS) for SSI and SSO devel-
oped by Berger et al. [18] were also calculated for each
case. The VHRS for SSI is a prospectively validated risk
score that uses a point system ranging from 0 to 16 to cat-
egorize cases into 5 risk strata. The VHRS is calculated
based on 6 risk factors (use of a mesh implant, concomi-
tant hernia repair, creation of skin flaps, American Anes-
thesiologist (ASA) class 3 or greater, body mass index
(BMI) 40 or greater, and wound class 4).

The primary outcome was the sensitivity of 30-, 60-,
and 90-day endpoints in the detection SSI after open IHR.
A total of 180 days of follow-up was used to determine the
true incidence of SSI in the cohort, and subsequently used
to calculate the sensitivity for the outcome at each end
point. The definition of incisional SSI was based on the
Centers for Disease Control (CDC) reporting guidelines
[20, 23]. These included wound infections diagnosed by
the surgical team or wound events involving the deep or



Surgical Endoscopy (2022) 36:8463-8471

8465

superficial tissues of the incision with (1) the presence
of purulent drainage, (2) a positive culture in the con-
text of localized or systemic signs or symptoms of wound
infection, or (3) abscess or infectious signs identified on
imaging.

Secondary outcomes included hospital readmission, non-
infectious SSOs, and SSOs requiring procedural intervention
(SSOPIs). SSO and SSOPI were reported as per recommen-
dations by Haskins et al. [24]. Non-infectious SSOs included
cellulitis, serous drainage from the wound, skin or tissue
necrosis, wound dehiscence requiring wound packing or
VAC placement, seroma, hematoma, and enterocutaneous
fistula. SSOs that occurred as an immediate consequence
of an SSI or its treatment were excluded from the definition
of non-infectious SSO. SSOPI were recorded as any SSI or
SSO necessitating a procedural interventions (reoperation,
percutaneous drainage, or other therapeutic procedures) but
not antimicrobial therapy alone. Late wound outcomes were
defined as events occurring beyond 30 days postoperatively
[25].

Data analysis

Statistical analysis was performed in R version 4.0.0 (R
Foundation for Statistical Computing, Vienna, Austria).
Time-to-event analysis was performed for outcomes at 30,
60, and 90 days using the Kaplan—-Meier method. A subset

of established risk factors and risk scores for wound com-
plication after ventral hernia repair were selected a priori
and evaluated using multivariate logistic regression for the
outcomes of SSI, SSO, SSOPI, and unplanned hospital read-
mission. Relative risks were computed indirectly using the
delta method. The selected variables were age, sex, obesity,
contaminated or dirty wound class, technique of component
separation, procedure duration, and emergency surgery.

Results

Among 270 patients undergoing ventral hernia repair
(VHR) during the study period, 234 patients underwent
open IHR (Fig. 1). Among these, 168 (72%) were complex
hernia repairs. Median follow-up time was 102 days (IQR
37-264 days). Demographics data and risk factors for SSI
are presented in Table 1 and surgical details are presented in
Table 2. MHGS and VHRS for SST and SSO are summarized
in Table 3.

Wound-related outcomes up to 180 days are presented in
Table 4. The incidence of incisional SSI was 15.8% (n=37)
with a median time to SSI of 23 days (IQR 12-30). Most
SSIs were superficial (n=25, 10.7%) or deep (17, 7.3%).
Among all SSIs, seven occurred beyond 30 days (18.9% of
SSIs) and 21% (n=28) progressed from a prior SSO occur-
ring within 30 days. All late SSIs involved comorbid patients

Open Ventral Hernia Repairs (n= 270)

4 N\
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4 N\
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Primary hernia (n = 23)
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Fig. 1 Flow chart of participant selection
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Table 1 Patient characteristics

Table 2 Surgical details

Total (N=234)

Total (N=234)

Age, years 60 (51, 68)
Female 119 (50.6%)
BMI, kg/m? 30 (27, 35)
BMI > 30 kg/m? 110 (47.0%)
ASA class>2 115 (49.1%)
CCI>2 93 (39.7%)
Diabetes mellitus 47 (20.1%)
Smoking in year prior 35 (15.0%)
Smoking actively 9 (3.8%)

Immunosuppressed 14 (6.0%)

Prior hernia repair 62 (26.5%)
Prior wound infection 27 (11.5%)
Stoma (existing or new) 52.1%)

Complex repair 168 (71.8%)

Result presented as ‘Median (IQR)’ for continuous variables and ‘n
(percent)’ for categorical variables

BMI body mass index, ASA Class American Society of Anesthesia
Classification, CCI Charlson comorbidity index

who underwent complex IHR and only two late SSIs (28.6%)
progressed from a prior SSO.

The incidence of any wound complication including SSI
was 40.6% (n=95). Non-infectious SSO was 33.2% (n="77)
with a median time of 22 days (IQR 12-34). Seroma (n =59,
25.1%) and wound dehiscence (n=18, 7.7%) were the
most common. Of all non-infectious SSOs, 33.7% (n=26)
occurred beyond 30 days. The incidence of SSOPI was
15.8% (n=37) with a median time of 25 days (IQR 13-47).
Opening of the wound was performed in 19 patients, per-
cutaneous drainage in 18 patients, and 11 patients required
operative debridement. Among 198 patients undergoing
open ITHR with permanent synthetic or slowly resorbing
mesh, 7 patients (4%) had the mesh removed due to wound
complication.

The sensitivity for outcomes as follow-up was extended
from 30 to 60 and 90 days are presented in Table 5. Among
37 SSIs at 180 days, 81.6% (n=230) were diagnosed at
30 days, 89.5% (n=33) at 60 days, and 92.1% (n=35) at
90 days. Among patients experiencing any SSO, 31.6%
(n=30) were readmitted within 180 days and follow-up
beyond 120 days was required to detect at least 90% of these
readmissions. The Kaplan—Meier Curves for these outcomes
is shown in Fig. 2.

In multivariate regression analysis, BMI [RR 1.08, 95%
CI (1.00, 1.15), p=0.04], emergency surgery [RR 3.25, 95%
CI(1.47,5.02), p=0.01], and anterior component separation
[RR 4.21,95% CI (2.09, 6.34), p=0.003] were independently
associated with SSI after adjusting for age, sex, obesity, wound
contamination, procedure duration, and emergency surgery.

@ Springer

Emergency surgery 19 (8.1%)
Procedure duration, minutes 131 (66, 252)
Contamination class >2?% 30 (12.8%)
Estimated blood loss, mL 100 (0, 250)
Component separation

Posterior 41 (17.5%)

Anterior 23 (9.8%)

None 170 (72.6%)
Creation of skin flaps 87 (37.2%)
Plastic surgeon collaborator 29 (12.4%)
Tissue flaps 8 (3.4%)

Mesh used

Mesh material

203 (86.8%)

Parietex Progrip™ 156 (76.1%)

Parietex™ composite 34 (16.6%)
Ventralex™ 4(2.0%)
Gore® Bio-A® 5(2.0%)
Vycril® 6(2.9%)
Other 1(0.5%)
Mesh position®
Onlay 78 (33.3%)
Retrorectus 47 (20.1%)
Retromuscular-TAR 38 (16.2%)
Intraperitoneal (Sublay) 42 (17.9%)
Use of closed suction drains 136 (58.1%)
iNPWT (PREVENA™ or V.A.C.®) 57 (24.3%)

Result presented as ‘Median (IQR)’ for continuous variables and ‘n
(percent)’ for categorical variables

2Contamination class>?2 indication clean-contaminated, contami-
nated, or dirty procedures following Centers for Disease Control defi-
nitions [20]

"Mesh position classified as per Sanders et al. [19]. iNPWT incisional
negative pressure wound therapy

No associations were found for non-infectious SSOs. BMI
[RR 1.17,95% CI (1.07, 1.27), p=0.001], anterior component
separation [RR 3.62, 95% CI (1.83. 5.41), p=0.004], and pro-
cedure duration [RR 1.29, 95% CI (1.43, 1.53), p=0.02] were
independently associated with SSOPI. BMI [RR 1.12, 95%
CI(1.02, 1.22), p=0.02], and anterior component separation
[RR 5.15,95% CI (2.14, 8.16), p=0.007] were independently
associated with wound-related readmissions. The adjusted
relative risks estimated from logistic regression models for all
outcomes are presented in Table 6.



Surgical Endoscopy (2022) 36:8463-8471

8467

Table 3 Risk score

Table 4 Wound outcomes up to 180 days

Total (N=234)

Total (N=234)

MHGS grade
Grade 1 75 (31.2%)
Grade 2 129 (55.1%)
Grade 3 31 (12.8%)
VHRS for SSO*
I (0-1 points) 137 (58.5%)
II (2-4 points) 68 (29.1%)
III (4-15 points) 29 (12.4%)

VHRS for SSI?

1(0 points) 157 (67.1%)
I (2-3 points) 43 (18.4%)
TII (4 points) 8 (3.4%)
IV (5-10 points) 20 (8.5%)
V (11-16 points) 6 (2.6%)

Result presented as ‘Median (IQR)’ for continuous variables and ‘n
(percent)’ for categorical variables

MHGS modified hernia grading scale, VHRS ventral hernia risk score,
SSO surgical site occurrence, SSI surgical site infection

4VHRS for SSO

YVHRS for SSI are categorized into 3 and 5 risk groups, representing
increasing risk

Discussion

Clinical-effectiveness studies rely on accurate outcome
ascertainment in the evaluation of new interventions. In
this analysis of wound outcomes in 234 patients undergo-
ing open IHRs, a considerable proportion of SSIs and SSOs
occurred beyond 30 days. Only 81% of SSIs and 66% of non-
infectious SSOs occurring within the first 6 months after
surgery were detected at 30 days. However, with follow-up
extended to 90 days, 92% of SSIs and 97% of other SSOs
were detected. Only 83% of SSO-related hospital read-
missions were detected at 90 days, and follow-up beyond
120 days was required to detect at least 90% of these read-
missions. This information has important implications for
the design of future studies comparing the effectiveness of
interventions to prevent SSI and SSO after open IHR, as the
traditional 30-day endpoint will likely underestimate these
outcomes.

Other studies have evaluated the follow-up and natural
history of wound complications after open VHR. In a retro-
spective evaluation of long-term wound outcomes following
632 clean hernia repairs, Baucom et al. reported that 30% of
all SSOs occurred after thirty days in their cohort [26]. In
a review of 1635 primary and IHRs—including emergent,
and contaminated or dirty cases—Holihan et al. reported
that 7.2% of cases developed SSI, of which 17.1% percent
occurred beyond thirty days [11]. Notably, no risk factors
were predictive of late vs. early SSI, with late infections

All SSO 95 (40.6%)
SSI 37 (15.8%)
Superficial 25 (10.7%)
Deep 17 (7.3%)
Organ/space 2 (0.9%)
Prior SSO 10 (4.3%)
Late SSI* 7 (3.0%)
Non-infectious SSO 77 (33.2%)
Seroma 59 (25.2%)
‘Wound dehiscence 18 (7.7%)
Serous drainage 6 (2.6%)
Hematoma 4 (1.7%)
Tissue Ischemia 4 (1.7%)
Cellulitis (isolated) 3(1.3%)
Enterocutaneous fistula 1 (0.4%)
SSOPI® 37 (15.8%)
Treatment/interventions
Antimicrobial therapy 37 (15.8%)
Wound opened 19 (8.1%)
Percutaneous drainage 18 (7.7%)
Operative debridement 11 4.7)
Mesh removed 7 (3.5%)
Administrative
ED visit 39 (16.6%)
Readmission 30 (12.8%)

Results presented as ‘n (percent)’

SS0 surgical site occurrence, SSI surgical site infection, SSOPI surgi-
cal site occurrence requiring procedural intervention

“Late SSI defined as SSI events occurring more than 30 days post-
operatively

®SSOPI as indicated by procedural interventions (wound opening,
percutaneous drainage, operative debridement) but not antimicrobial
therapy alone

developing even after simple repairs of primary hernias, and
in patients without significant comorbidities or risk factors.
In contrast, late SSIs in our cohort occurred only among
comorbid patients undergoing complex open IHR. While
approximately 20% of all SSIs progressed from a prior SSO,
only two patients with SSIs beyond 30 days (SSI diagnosed
on day 63 and 96) had developed an SSO within the first
30 days of follow-up (SSO diagnosed on day 28 and 21,
respectively), suggesting that the absence of SSO in the early
follow-up period does not definitively rule out the occur-
rence of a late SSI.

In 2013, the CDC and NHSN updated the surveillance
protocols for deep surgical site infection, modifying the
reporting period to 90 days for selected procedures, includ-
ing herniorrhaphy [20, 27]. Superficial incisional SSIs con-
tinue to be reported up to 30 days as per CDC definitions.

@ Springer
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Table 5 Sensitivity of outcomes Outcome 180 days 30 days 60 days 90 days 120 days
by length of follow-up
Totalevents n % Detected n % Detected n % Detected n % Detected
SSI 37 30 81.6 33 895 34 921 35 947
SSO 77 51 66.2 71 922 75 974 76 98.7
SSOPI 46 32 69.6 40 87.0 43 935 44 956
Readmission 30 14 46.7 23 767 25 833 30 833

Sensitivity for wound outcomes at 30, 60, 90, and 120 days, compared to the total number of events occur-
ring up to 180 days. Results present as number of events (n) and the proportion of total events detected at

each endpoint in percent
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Fig.2 Kaplan—Meier curves for SSI, SSO, SSOPI, readmission.
Kaplan—Meier curves showing cumulative probability of follow-up
up to 90 days without, a surgical site infection (SSI), b surgical site

The American College of Surgeons National Surgical Qual-
ity Improvement Program (ACS NSQIP) collects outcomes
up to 30 days, including SSIs [28]. Many hernia-specific reg-
istries, including the European Registry of Abdominal Wall
Hernias (EuraHS) and the Americas Hernia Society Qual-
ity Collaborative (AHSQC) require the reporting of 30-day
“early” outcomes, but also include non-clinical follow-up
to detect outcomes beyond 30 days [29-31]. Similarly, the
European Hernia Society encourages the reporting of early
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occurrence (SSO), ¢ surgical site occurrence requiring procedural
intervention (SSOPI), and d hospital readmission for SSO-related
complications

and late wound outcomes, distinguishing late outcomes as
those occurring after 30 days. Our results support the use
of late outcomes in the design of comparative-effectiveness
studies evaluating interventions to prevent SSO and SSI after
open IHR.

These findings have implications for studies designed to
investigate interventions to improve outcomes of VHR. The
use of incisional negative pressure wound therapy (iNPWT)
in high-risk patients undergoing VHR has been the focus of
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Table 6 Multivariate regression

. . ’ SSI Non-infectious SSOPI Readmission
analysis evaluating risk factors SSO
for SSI, SSO, SSOPI, and
readmission Characteristic RR 95% CI RR 95%CI RR 95%CI RR 95%CI
Age (years) 1.00 0.98,1.02 1.01 099,1.02 1.02 099,1.05 1.04 1.00,1.09
Sex (male) 0.38 0.15,0.61* 0.70 0.44,0.96* 0.52 0.24,0.81* 0.64 0.25,1.03
BMI (kg/m?) 1.08 1.00,1.15* 1.05 1.00,1.11 1.17 1.07,1.27* 1.12 1.02, 1.22*
Contamination class > 2 1.06 022,190 0.28 0.28,1.68 1.01 029,1.73 146 0.29,2.62
Emergency procedure 325 147,5.02% 0.68 095,124 207 073,341 - -
Component separation
Anterior (EOR) 421 2.09,634* 094 033,155 3.62 1.83,541* 5.15 2.14,8.16*
Posterior (TAR) 1.95 0.74,3.15 1.10 0531.66 191 082,299 224 0.72,3.75
Duration of surgery (hours) 1.14 0.94,1.34 1.09 095,124 129 1.04,1.53* 1.11 091,132

Relative risks (estimated from logistic regression using the delta method) for the outcomes of surgical site
infection (SSI), surgical site occurrence (SSO), surgical site occurrence requiring procedural intervention
(SSOPI), and hospital readmission up to 180 days

RR relative risk, CI confidence interval, BMI body mass index, EOR external oblique release, TAR trans-

versus abdominis release

*Denotes statistical significant at alpha=0.05

several retrospective and non-randomized prospective cohort
studies [8, 32-34]. We recently reported results of a retro-
spective matched cohort study favoring an effect of iNPWT
in the prevention of deep and superficial SSI after complex
IHR at 30 days [35]. The estimated effect was consistent
with prior studies of iNPWT in this high-risk population;
however, the effect was no longer significant with follow-
up up to 180 days. To our knowledge, only a single rand-
omized controlled trial has since been published evaluating
iNPWT after VHR [36]. This RCT supported an effect of
iNPWT in reducing SSI, but only reported outcomes up to
30 days and was at risk of bias because outcome assessors
were not blinded to the treatment status of the participants.
At least another two prospective randomized trials are reg-
istered or underway [37, 38]. These include a study with
30-day wound outcomes, and a study with 3-month wound
outcomes, quality of life, and cost outcomes. Based on the
results of the present study, as well as the others mentioned
above [11, 26], the appropriate follow-up duration should be
at least 90 days, and it would be interesting for these trials
to report effectiveness at the different follow-up timepoints
to evaluate for differential detection bias due to early end-
points. Appropriate follow-up for wound-related hospital
readmission may be longer still, perhaps beyond 120 days,
which was required to capture 90% of wound-related read-
missions in our cohort.

Our study is limited by its retrospective design and lack of
prospective and systematic follow-up beyond routine clinical
care. Although best practices to prevent SSIs—including the
administration of perioperative antibiotics, antiseptic tech-
nique, prevention hypothermia, and maintenance of euglyce-
mia—are routinely followed at our institution, adherence to

these practices were not routinely measured. These and other
unmeasured confounders may have influenced the results.
Patients are routinely followed-up within 4-6 weeks after sur-
gery. If no complications are noted, many patients are followed
on an as-needed basis or for symptomatic recurrence, with
significant variability between surgeons. Variability in follow-
up may introduce bias, in that patients who do not experience
a wound complication may have less documented follow-up.
Our institution also services a large geographical area, and
there may be patients whose SSOs were diagnosed outside
our center. However, given the practice patterns in our clinical
context, these patients would have likely been transferred to
our institution for definitive management. Our study is limited
by sample size and number of events. With limited statistical
power, we could only include a subset of clinically relevant
variables in the multivariate regression analysis. Certain vari-
ables such as diabetes, smoking, immunosuppression, prior
wound infection, the use of closed suction drains, mesh posi-
tion, mesh material, and the creation of skin flaps were not
directly adjusted for in regression analysis. However, these
factors did not behave as predictors or confounders when
included individually in multivariate regression (not reported).
We also noted a change in clinical practices during the study
period, with a growing preference for transversus abdominis
release versus anterior component separation, which was not
accounted for.
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Conclusion 10. Pauli EM, Krpata DM, Novitsky YW, Rosen MJ (2013) Negative
pressure therapy for high-risk abdominal wall reconstruction inci-
. . sions. Surg Infect 14:270-274
A considerable proportion of SSIs occurred beyond 30 days 11. Holihan JL, Flores-Gonzalez JR, Mo J, Ko TC, Kao LS, Liang
after open IHR. A 30 days SSI outcome detected only 81% MK (2017) How long is long enough to identify a surgical site
of SSIs occurring within 6 months of open THR; however, infection? Surg Infect 18:419-423
Sensitivity improved t0 92% by 90 days of follow-up Early 12. Lankiewicz JD, Yokoe DS, Olsen MA, Onufrak F, Fraser VJ,
. . . ’ Stevenson K, Khan Y, Hooper D, Platt R, Huang SS (2012)
endpoints may miss clinically relevant outcomes after open Beyond 30 days: does limiting the duration of surgical site infec-
IHR and studies without longer follow-up should be inter- tion follow-up limit detection? Infect Control Hosp Epidemiol
preted with this limitation in mind. These results have impli- 33:202-204 ) . _
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