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Background

Some data suggest higher rates of superficial wound complications following direct
anterior approach to total hip arthroplasty (DAA-THA) compared to other approaches,
likely owing to proximity of the incision to the groin crease. Increased body mass index
(BMI) has also been associated with increased superficial wound complications regardless
of approach. We investigated superficial wound complications following DAA-THA
comparing two different dressing types, polyester mesh (PM) with liquid adhesive and
incisional negative pressure therapy (iNPT), with additional analysis of the association of
BMI and medical comorbidities with wound complications in each dressing type cohort.

Methods

Consecutive DAA-THAs were assessed (n = 711 total, 213 iNPT, 498 PM). Superficial or
deep wound complications within 3 months of surgery were recorded. Demographics
were compared using student’s t-test with Welch’s correction and Chi-square tests, where
appropriate. Logistic regression on wound complication included the following variables:
patient BMI, dressing type, active tobacco smoking, diabetes mellitus, liver disease,
chronic kidney disease, and anemia. A p-value of < 0.05 was considered statistically

significant.

Results

The overall rate of wound complication was 9.00%. Wound dehiscence was the most
frequent complication, affecting 26 patients (3.66%) overall. Multiple logistic regression
showed that BMI and tobacco smoking were associated with increased wound
complications (aOR=1.072, p=0.007; aOR=3.258, p=0.009) and that PM use was associated
with fewer wound complications when compared to iNPT (aOR=0.555, p=0.047).

Conclusions

In this investigation, PM dressings after DAA-THA were associated with decreased risk of
wound complication compared to iNPT. Secondarily, smoking and increased BMI were
risk factors for postoperative wound complications.

INTRODUCTION

The use of the direct anterior approach (DAA) for primary
and revision total hip arthroplasty (THA) has increased over
recent years (Patel, Shah, and Erens 2019). DAA-THA has
been associated with a lower risk of dislocation and revision
due to instability, shorter hospital length of stay, and early
postoperative function compared to posterior-based ap-
proaches (Singh et al. 2020; Bendich et al. 2021; Charney
et al. 2020; Kurkis et al. 2021; Ponzio et al. 2018; Elstad
et al. 2021). However, an increase in wound complications
has been demonstrated following DAA-THA, likely due to
increased exposure to anatomical bacterial reservoirs com-
pared to the direct lateral (DL) and posterior approaches
(PA) (Kurkis et al. 2021; Purcell et al. 2018; Shohat et al.
2021). Separately, obese patients are at greater risk of sur-
gical site infection in all THA regardless of approach (Pur-
cell et al. 2018, 2016). Furthermore, increased body mass
index (BMI) has been associated with increased operative
duration, wound dehiscence, dislocation, and all cause re-
operation, all of which persisted after controlling for co-
morbid conditions (Purcell et al. 2018, 2016; Hartford,
Graw, and Frosch 2020; Antoniadis et al. 2018; Watts et al.
2015; Russo et al. 2015; Jahng et al. 2016). As a result, in-

creased wound complication rates following DAA-THA are
of particular concern for obese patients, and in fact obese
patients have been shown to have an increased risk of su-
perficial wound infections following DAA-THA compared to
PA-THA (Jahng et al. 2016). The DA incision often crosses
the groin crease; a damp area that in obese patients may be
mechanically irritated by a pannus, potentially predispos-
ing these patients to superficial wound complications.
Various postoperative dressings have been implemented
to decrease the risk of wound complications. Two of these
include incisional negative pressure therapy (iNPT) and
polyester mesh (PM) with a liquid adhesive dressing. While
both have been associated with decreased infection and
complications when compared to historical standards of
care such as silver-impregnated hydrofiber dressing, to our
knowledge no study has compared the rates of complica-
tions between the two in the setting of THA (Cooper et al.
2022; Ailaney et al. 2021; Cooper et al. 2018; Anderson et
al. 2020). The purpose of this study was to retrospectively
compare the rates of wound complications in DAA-THA
with the use of incisional negative pressure therapy (Pre-
vena, KCI) and polyester mesh with 2-octyl cyanoacrylate
liquid adhesive (Prineo, Dermabond, Johnson and Johnson).
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METHODS
STUDY SETTINGS AND POPULATION

Institutional Review Board approval was obtained prior to
study initiation. This single-center, multi-surgeon retro-
spective cohort study reviewed consecutive patients under-
going DAA-THA with iNPT or PM dressings from January
2016 to April 2021. Patients were identified through an
institutional database. Patients receiving dressings other
than iNPT or PM, approaches other than DA, and patients
who were lost to follow-up before 3 months post-opera-
tively were excluded from our study population. Only pa-
tients achieving the full 3 months of follow-up and there-
fore documentation of presence or absence of
complications for the full study period were included. Clo-
sure was standardized between surgeons. This was a layered
closure including a facial closure of #2 barbed monofila-
ment, a subcutaneous #0 barbed monofilament suture and
lastly a subcuticular #3-0 barbed monofilament suture.
Postoperative dressing was selected by the attending sur-
geon after closure based on their individual preferences,
and patients were routinely screened by multiple providers
for adhesive and medication allergies pre-operatively. All
three surgeons utilized both dressings among their pa-
tients, and which surgeon performed the procedure was not
associated with any of our outcome measures (p = 0.81 for
overall wound complications).

The pre-operative cleaning protocol at the surgical site
consisted of a chlorhexidine gluconate soap followed by
two scrubs with prep-sticks containing 2% w/v chlorhexi-
dine gluconate in 70% v/v isopropyl alcohol. This was done
in the operating room. Per surgeon operative protocols,
there was minimal variance in incision length between pa-
tients. Obese patients did typically have larger incisions by
no more than 2 centimeters to facilitate visualization of
the operative field. Patients were instructed to remove the
dressings at home at one week post-operatively. While pa-
tients are routinely advised to pursue a healthy BMI pre-
operatively and high BMI was considered a contributor to
poor surgical candidacy, this study included a range of BMI
from a minimum of 15 kg/m? to a maximum of 45 kg/m?2.
Patients were instructed to stop all tobacco smoking by 6
weeks pre-operatively, which was confirmed with cotinine
testing. Patients were classified as smokers in this study if
they were active smokers at the time of their pre-operative
visit prior to this timepoint.

wfl

v

, you can achieve native tendon strength within 12 weeks.”

DATA COLLECTION

Usual patient demographic information was collected,
which included age, gender, medical comorbidities, and
pre-operative BMI. Dressing type and any superficial or
deep wound complication within 90 days of surgery were
recorded. Superficial wound complications included super-
ficial infection, dehiscence, keloid formation, persistent or
purulent drainage not found to be deep infection, seroma,
and delayed wound closure. Deep wound complications in-
cluded periprosthetic joint infection (PJI).

ANALYSIS

Wound complication rates were reported as a percentage
of all patients and compared using 2-sample proportion
z-tests. Relative risk ratios with 95% confidence intervals
were also calculated. Demographics were compared using
student’s t-test with Welch’s correction and Chi-square
tests, where appropriate. Comorbidities, BMI, and dressing
type were included in logistic regression. A p-value of <
0.05 was considered statistically significant. Statistical
analysis was performed with use of Excel (Microsoft Inc,
Redwood, WA) and RStudio Version 1.3.1093 (RStudio,
Boston, MA).

DEMOGRAPHIC CHARACTERISTICS

711 patients were included in the analysis (N=711). Overall,
311 patients were men (43.7%) and 400 were women
(56.3%). Mean age was 63.5 years, mean ASA level was 2.3,
and mean BMI was 27.6 kg/m2. Only 1.1% of patients had
BMI over 40 kg/mZ. There was no difference in sex or age
between the iNPT and PM cohorts (p = 0.21, p = 0.99, re-
spectively; Table 1). Patients treated with iNPT had signifi-
cantly higher ASA scores than those treated with PM (2.45,
2.19, p < 0.001, respectively; Table 1). The iNPT group also
had significantly higher BMI than the PM group (30.29,
26.45, p < 0.001, respectively; Table 1).

Medical comorbidities were also recorded for analysis.
Overall, 66 patients (9.28%) had a diagnosis of diabetes
mellitus (DM), 31 (4.36%) were pre-operative smokers, 25
(3.52%) had liver disease, 39 (5.49%) had chronic kidney
disease (CKD), and 25 (3.52%) had anemia. Differences in
comorbidities by dressing cohort are listed in Table 2.

A post hoc power analysis (& = 0.05, B = 0.2) using the
overall rate of wound complications in either cohort indi-
cated that the sample size required to detect the difference

Journal of Orthopaedic Experience & Innovation 3


https://journaloei.scholasticahq.com/article/82076-polyester-mesh-with-liquid-adhesive-compared-to-incisional-negative-pressure-2-therapy-for-direct-anterior-total-hip-arthroplasty-in-the-90-day-postop/attachment/174325.png
https://www.conmed.com/en-us/products/implants-and-suture-anchors/biobrace-implants/biobrace-implant

Polyester Mesh with Liquid Adhesive Compared to Incisional Negative Pressure 2 Therapy for Direct Anteri...

BE A PART OF
TO LEARN HOW.

ORTHOPAEDIC CARE.

THE ORTHOPAEDIC IMPLANT COMPANY

Click here to learn more about The Orthopaedic Implant Company

Table 1. Comparison of Demographics by Treatment Group
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iNPT PM p-value
All Included Patients 213 498 -
Men (%) 103 (48.4) 208 (41.8) 0.21
Age - mean, years (std) 63.45(14.29) 63.45(13.79) 0.99
ASA - mean (std) 2.45(0.55) 2.19(0.52) <0.001*
BMI - mean, (std) 30.29 (5.65) 26.45(4.49) <0.001*
BMI: body mass index; ASA: American Society of Anaesthesiologists Level; * p < 0.05
Table 2. Medical Comorbidities by Treatment Group
iNPT PM p-value
Number of patients (%) Number of patients (%)
Diabetes mellitus (DM) 39(18.31) 27 (5.42) <0.001*
Smoking 14 (6.57) 17 (3.41) 0.090
Liver disease 15 (7.04) 10 (2.00) 0.002 *
Chronic kidney disease (CKD) 23(10.80) 16 (3.21) <0.001*
Anemia 9(4.22) 16(3.21) 0.650
*p<0.05

would be 472 patients and that with our current sample of
711 patients the calculated power is 89.4%.

RESULTS
POSTOPERATIVE COMPLICATIONS

Post-operative complications within three months after
DA-THA included superficial infection, dehiscence, keloid
formation, persistent or purulent drainage, seroma,
hematoma, delayed wound closure, erythema, incision
swelling, wound irritation, and periprosthetic joint infec-
tion (Table 3). Wound dehiscence was the most frequent
complication, affecting 26 patients (3.66%) overall, 16
(7.51%) in the iNPT cohort and 10 (2.01%) in the PM cohort.
Other frequent wound complications among both groups
included persistent drainage, superficial infection, and irri-
tation with superimposed erythema.

The rate of periprosthetic joint infection (PJI) was 0.42%
overall, 0.94% in patients treated with iNPT and 0.20% in
patients treated with PM (p = 0.45, Table 2). The overall re-
operation rate was 1.69%. The reoperation was 3.29% with
iNPT and 1.00% with PM (p = 0.065, Table 2).

Wound Complications (%)

Wound Complications by BMI Group
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Figure 1. Rate of wound complications overall and
stratified by BMI grouping. Significance at p < 0.05,
indicated by *.
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Table 3. Post-operative complications by wound dressing group.

iNPT PM p-value
Complication Number of patients (%) Number of patients (%)

Any superficial wound complication 31(14.55) 33(6.63) 0.0012*
Wound dehiscence 16 (7.51) 10(2.01) 0.0007 *
Persistent wound drainage 3(1.41) 7(1.41) -
Superficial wound infection 3(1.41) 1(0.20) 0.083
Seroma 1(0.47) 1(0.20) 0.510
Hematoma 1(0.47) 1(0.20) 0.510
Keloid formation 0(0) 1(0.20) =
Delayed wound closure 0(0) 2(0.40) -
Other superficial wound 10 (4.69) 15(3.01)
complication (e.g. erythema) 02z

Periprosthetic joint infection 2(0.94) (0.20) 0.450

All Reoperation 7(3.29) (1.00) 0.065

*p<0.05

Of note, several patients receiving initial postoperative
PM dressings were switched to other dressings after presen-
tation of wound complications. One patient with wound in-
fection was switched to iNPT dressings after an incision and
drainage procedure. One with dehiscence and swelling was
given daily bacitracin dressing changes. Four patients with
dehiscence and/or drainage were switched to Silvadene
dressings. Patients were grouped by their initial postoper-
ative dressing prior to their first presentation with compli-
cations (i.e. a patient initially given PM dressing which was
then switched to iNPT after presentation with superficial
wound infection is coded as a complication in the PM co-
hort).

SUPERFICIAL WOUND COMPLICATIONS

Overall, the rate of superficial wound complication among
all patients was 9.00%. When stratified by BMI, the high
BMI (> 35 kg/m2) cohort showed rates of wound complica-
tions of 18.84% overall, 27.03% for iNPT and 15.00% for PM.
In the middle-high BMI (30 — 35 kg/mZ) cohort, the rate of
wound complications was 8.86% overall, 10.81% for iNPT,
and 8.00% for PM. In the middle BMI (< 30 kg/m?2) cohort,
rate of wound complications was 7.16% overall, 12.87% for

iNPT, and 5.75% for PM. In the setting of demographic
differences in this retrospective cohort study between the
iNPT and PM cohorts, logistic regression was performed to
account for confounding effects of co-occurring risk factors.

Patient BMI, smoking, diabetes mellitus (DM), liver dis-
ease, chronic kidney disease (CKD), and anemia were in-
cluded in the regression model alongside iNPT versus PM
use. Adjusted odds ratios (aOR) are shown in Table 4. Con-
trolling for the demographic factors listed above, PM dress-
ing use was significantly associated with decreased odds of
superficial wound complication, with an aOR of 0.555 com-
pared to iNPT (p = 0.047). Secondarily, increased BMI and
smoking were also significantly associated with increased
wound complications (p < 0.05). For BMI, the model showed
that an increase of 1.0 kg/m? was associated with increasing
odds of wound complication by 7.2%. The aOR for tobacco
smoking was 3.258.

DISCUSSION

In this study, we compared the rate of wound complications
following DAA-THA with dressing choice of either iNPT or
PM, using a logistic regression model that included dress-
ing type, BMI, smoking, DM, liver disease, CKD, and ane-
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Table 4. Logistic regression and adjusted OR for superficial wound complication

Variable B Adjusted Odds Ratio 95% Confidence Interval p-value
BMI: unit of change 1.0 0.06982 1.072 [1.019,1.128] 0.007*
Tobacco Smoking 1.18126 3.258 [1.266,7.639] 0.009*
DM -0.04596 - - 0.916
Liver disease 0.34475 = = 0.556
CKD -0.55487 - - 0.398
Dressing Type: PM -0.58861 0.555 [0.311,0.998] 0.047*
Anemia 1.10802 3.028 [0.905, 8.669] 0.050

*p<0.05
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mia. We found evidence that increased BMI and smoking
were associated with increased risk of superficial wound
complications and that use of PM was associated with de-
creased risk of wound complications compared to iNPT
(aOR = 0.555).

While DAA has become increasingly popular as a muscle
sparing approach for THA, complications such as wound
dehiscence and surgical site infections are commonly re-
ported (Jahng et al. 2016). In fact, multiple studies suggest
that wound complications may be more common with DAA
than with other approaches, with overall risk of wound
complication requiring intervention of 4.4-11.5% (Purcell
et al. 2016; Jahng et al. 2016; Jewett and Collis 2011). The
overall risk of wound complication in this study (9.00%)
is within the range of previously reported rates of wound
complication following DAA-THA. This may be due to thin-
ner skin, higher shear forces, proximity to waist crease,
mechanical irritation, and difficulty maintaining hygiene.
Factors previously associated with increased risk of wound
complication and increased rates of reoperation include in-
creased BMI, diabetes mellitus diagnosis, and smoking to-
bacco. In one study, the odds ratio of wound complication
following DAA THA for the highest BMI cohort (> 40 kg/
m [Singh et al. 2020]) was 9.71 compared to normal BMI
(Jahng et al. 2016). In another study, the rate of major
wound complication was 4.8% among “low risk” patients
and 25% among “high risk” patients, with BMI > 30 kg/m?
and pannus included as “high risk.” (Kwon et al. 2018) No-
tably, the effect of increased BMI on wound complication
after THA is greater with DAA than with the posterior ap-
proach, supporting hypotheses about the proximity to the
pannus as a contributor (Watts et al. 2015). Our study sup-
ports this existing literature, showing increased risk of
wound complications with increased BMI (aOR 1.072 on
1.0 unit of change, p = 0.007) and smoking tobacco (aOR =

Bl

*Advertisement

3.258, p = 0.009). We did not find a significant association
with DM diagnosis.

Previous studies on dressing use following THA or
femoral incision have supported the use of both PM and
iNPT separately. PM dressings were found in one retro-
spective analysis to be associated with significantly lower
risk of delayed wound healing compared to silver-impreg-
nated occlusive dressings (Herndon et al. 2020; Meffert et
al. 2020). Similarly, iNPT has been found to significantly
reduce major wound complications, reoperation, and read-
mission compared to standard gauze dressings in “high
risk” cohorts (8.5% vs. 25% rate of wound complications)
and to decrease surgical site complications compared with
silver-impregnated dressings (Kwon et al. 2018; Scalise et
al. 2015; Higuera-Rueda et al. 2021). Decreases in super-
ficial infection, sero-hematoma formation, and dehiscence
specifically with use of iNPT have been documented
(Scalise et al. 2015). No studies were found directly compar-
ing the use of these two dressings in the orthopaedic set-
ting. One study was found comparing iNPT with PM directly
in the setting of abdominoplasty, which demonstrated de-
creased fluid drainage and earlier drain removal with iNPT
(Abesamis et al. 2019). Our findings show that after con-
trolling for BMI and other medical comorbidities, use of PM
was associated with decreased risk of wound complications
compared to iNPT (aOR = 0.555, p = 0.047). Logistic regres-
sion models were utilized to account for significant differ-
ences in BMI and medical comorbidities between the PM
and iNPT cohorts and adjusted odds ratios are reported.

There are several limitations of this study. Given that
this is a retrospective cohort study, there was a significant
prescription bias for iNPT in obese and medically complex
patients. Using logistic regression, we were able to evaluate
the effect of dressing type on wound complications while
controlling for BMI and comorbidities. However, it is pos-
sible that prescription bias exists for variables other than
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those included in the regression, and therefore there theo-
retically could have been confounders not controlled for in
this study. While operative technique was consistent over
the study period for all patients, including a standardized
incision that by protocol was no more than 2 cm larger in
obese individuals, we could not perform statistical analysis
using exact incision length with the available data. Incision
length may contribute in small part to the increased overall
complications among higher-BMI patients but was theoret-
ically controlled for, at least in part, with the BMI variable
in our regression. Another limitation is the smaller sample
size of middle-high and high BMI patients. Furthermore, it
was not possible to verify at-home compliance with post-
operative wound care instructions or device malfunction af-
ter discharge. The data reported in our study therefore rep-
resents the outcomes associated with the prescription of
either wound dressing for post-operative wound care with
the intention of dressing use as prescribed. There is some
chance that a subset of patients may not have maintained
the seal on the iNPT device, in which case our conclusions
may not represent “perfect use.” However, this is in itself
an important consideration for providers when choosing a
post-operative dressing for their patients. We believe that

analysis of outcomes associated with surgeon choice of ei-
ther dressing is of value for clinical practice. Finally, this
study included three surgeons at one medical center. This
is both a strength and a limitation; the different surgeons
may have different criteria for choosing iNPT versus PM,
and protocols may not be entirely uniform across the group.
However, the use of patients from three surgeons also di-
minishes the likelihood of the specific practices of one sur-
geon influencing the overall results of the study and bol-
sters the generalizability of our findings.

Overall, these results indicate that after controlling for
medical comorbidities, PM use is associated with a de-
creased risk of wound complication following DAA-THA
compared to iNPT. Consistent with previous literature,
greater BMI and tobacco smoking are associated with in-
creased wound complications. These findings help inform
wound care practices and identify modifiable risk factors af-
ter THA to improve patient outcomes and decrease the im-
pact of complications.
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