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Abstract
Purpose To clarify the factors related to recurrence after component separation technique (CST).
Materials and methods A retrospective study was conducted of 381 patients who underwent CST between May 2006 and 
May 2017 at a tertiary center. All patients had a transverse hernia defect grade W3 in EHS classification. Recurrence rate 
was determined by clinical examination plus confirmation by abdominal CT scan.
Results At a median of 61.6 months of postoperative follow-up, we reported 34 cases of hernia recurrence (8.9%). On 
multivariate analysis, BMI > 30 (OR 2.20; CI 1.10–3.91, p = 0.031), immunosuppressive drug use (OR 1.06 CI 1.48–2.75, 
p = 0.003) and development of surgical site infection (OR 2.7; CI 1.53–4.01, p = 0.002) were factors of recurrence after CST. 
There was no difference in recurrence rate among repairs of primary and recurrent hernias, urgent repair, operative time, 
type of prosthesis, or concomitant procedures, even planned or unplanned enterotomies.
Conclusion Obesity (BMI > 30), immunosuppressive drug use, and postoperative wound infections were predictors of recur-
rence after CST.
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Introduction

The component separation technique (CST) has tradition-
ally been used for large abdominal wall defects [1]. This 
technique has demonstrated to accomplish primary clo-
sure of hernia defect, while maintaining normal anatomy 
and physiology of the abdominal wall. Although several 
groups have evaluated a variety of endoscopically assisted 
approaches to limit wound morbidity classically associ-
ated to this technique, open CST is widely performed in 
the field of abdominal wall reconstruction [2]. Although the 
efficacy of this technique has been established, recurrence 
remains a challenge. Recurrence after primary repair of large 
incisional hernia (IHs) was reported to be 20–30% and as 
high as 30% after secondary repair of recurrent IHs [3]; the 
CST may decrease its risk and provide a reliable autologous 
reconstructive option for complex ventral defects, especially 

in midline hernias [4, 5]. Hernia recurrence rates of 8–22% 
have been reported after surgery performed using the CST, 
with mean follow-up periods ranging from 8.5 months to 
4.6 years [2, 6].

There is little published research on risk factors for recur-
rence after hernia surgery using the CST. Current evidence 
suggests recurrent herniation is attributable to a combination 
of patient factors, operative technique, and quality of perio-
perative care. Analyzing clinical data on IHs recurrence, a 
similar set of patient’s risk factors are reported: increased 
age, obesity, diabetes, chronic obstructive pulmonary dis-
ease (COPD), steroid medication use, and operative fac-
tors as repair technique or surgical site occurrences [7–12]. 
Such research could shed light on how to prevent hernia 
recurrence.

According to the publications, few authors have reported 
so many cases in their research about CST. The goal of this 
manuscript was to describe our experience using the CST in 
a long series of patients with midline IHs, clarifying predic-
tors for recurrence after the application of this technique. * J. Bueno-Lledó 
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Material and methods

The data of all patients with IHs who underwent surgery 
using the CST between May 2006 and May 2017 at a ter-
tiary center were collected. All the patients underwent 
preoperative imaging, including an abdominal CT scan. 
All the patients had a transverse hernia defect greater than 
10 cm (i.e., a grade W3 hernia according to the European 
Hernia Society classification) [13]. Ethics committee of 
our hospital approved our study.

Thromboembolic prophylaxis (enoxaparin), sequential 
compression devices, and antibiotic prophylaxis prior to a 
skin incision that continued throughout their hospital stay 
were applied in all the patients. The hernia repairs were 
performed by five surgeons, members of the Abdominal 
Wall Surgery unit. The whole cohort followed a “non-clas-
sical” CST, which was an open repair and using a mesh for 
the abdominal wall reconstruction. The hernia sac and fas-
cial defect were first dissected, and adhesiolysis was per-
formed as necessary to expose the hernia. The transverse 
and longitudinal dimensions of the fascial defect were then 
measured. A fasciotomy of the external oblique aponeu-
rosis was performed, followed by dissection of the tissue 
plane between the external and internal oblique muscles 
before medial advancement of the rectus muscle, as it has 
been previously described [4]. After the rectus muscles 
were re-approximated in the midline, a polypropylene or 
polyvinylidene fluoride (PVDF) mesh was placed onlay. 
In some cases, the mesh was anchored to the costal margin 
and anterior iliac spine and pubis between the internal and 
external muscles using nonabsorbable tackers or nonab-
sorbable (Prolene) sutures. The decision on the type of 
prosthesis depended upon the surgeon. This constituted the 
“first level” of the CST. A “second level” of the repair was 
performed if primary closure of the fascia was not possible 
following the first-level procedure, with a retromuscular 
mesh reinforcement [4]. The final step of the surgical pro-
cedure was a myoplasty, fixing the border of the external 
oblique muscle to the mesh. Two closed suction drains 
were placed and maintained throughout the patients’ hos-
pital stay. The drains were removed when drainage was 
less than 10–20 cc/24 h. In patients who had sufficient 
excess skin to warrant an abdominoplasty, plastic surgeons 
performed it at the time of the hernia surgery.

Recurrence was determined by a palpable mass at the 
site of the previous hernia repair in a clinical examination, 
in addition to confirmation by a CT scan. The patients 
were followed up 1 month, 3 months, and 1 year after 
the surgery, followed by subsequent annual follow-ups. 
Complete 5-year follow-up period was achieved in most 
patients, and a CT scan was performed to check their well-
being at the end of this period.

Risk factors for recurrence after the CST were identified, 
and the occurrence of these factors in patients with and with-
out recurrence during the follow-up period was compared. 
Demographic and following variables were recorded: body 
mass index (BMI), diabetes mellitus, COPD, immunosup-
pression, smoking, and American Society of Anesthesi-
ologist’s score. They were identified using the physician-
abstracted operative notes. Intraoperative and postoperative 
data collected included the number of previous hernia 
repairs, size and location of the IH at the time of the surgery 
according to the classification criteria of the European Her-
nia Society, types and sizes of the meshes used, suture mate-
rial, operative duration, concomitant procedures, length of 
hospital stay, surgical site-related complications (i.e., wound 
hematomas, seromas, wound infections, or skin necrosis), 
mesh infections, abdominal compartment syndrome, mortal-
ity, and length of follow-up.

A software program SPSS Version 20.0 was used in the 
statistical analysis. A univariate analysis was performed 
using the Student’s t test to explore continuous variables, 
and a Chi-square or Fisher’s test was conducted for analysis 
of dichotomous variables. Variables with p values of < 0.25 
were included in a multivariate logistic regression analysis 
(backward stepwise) to obtain odds ratios (ORs) and their 
95% confidence intervals for all risk factors of IH recur-
rence. A Kaplan–Meier survivor analysis was used to assess 
the time to recurrence.

Results

Three hundred and eighty-one consecutive patients who 
underwent surgery using the CST from May 2006 to May 
2017 were included in the study. Complete 5-year follow-
up period was achieved in 368 cases (96.5%). In a median 
postoperative follow-up of 61.6 months (range 51–71), there 
were 34 (8.9%) cases of recurrence. The Kaplan–Meier 
curve in Fig. 1 shows recurrence-free survival. In terms of 
hernia recurrence sites, they were suprapubic in 8 (23.5%) 
patients, lateral to the prosthesis in 9 (26.4%) patients, and 
subxiphoid in 16 (48.2%) patients. In one case, recurrence 
was due to rupture of the mesh at a supra-umbilical location, 
as detected on a CT scan and confirmed during subsequent 
hernia repair.

Table 1 provides information on the patients’ demograph-
ics and preoperative predictors of recurrence. All IHs were 
located in the midline and were classified as W3 (mean 
transverse and longitudinal defect diameters of 14.1 ± 3.7 cm 
and 24.4 ± 8.9 cm, respectively). Table 2 shows the operative 
and follow-up data related to recurrence. Five patients who 
completed the first 2 years of the follow-up did not attend 
subsequent follow-ups: two of these patients could not be 
contacted by phone, two other patients were re-operated by 
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a laparotomy due to colon cancer, and one patient died after 
a brain stroke.

Complete fascial closure was feasible in all the patients. 
Sixty-four (16.8%) patients required a complementary 
second level of CST. The median operative time was 
169 ± 42  min. Eighty (20.9%) patients had concurrent 
surgical procedures. In 24 patients, the enterotomy was 
unplanned. Abdominoplasties were performed in nine 
(2.2%) patients. Forty patients (10.4%) with severe comor-
bidities were admitted to the intensive care unit to ensure 
strict postoperative control for 24–48 h.

Comparing cohorts of patients under Level 1 and 2 of the 
CST, recurrence rates of 7.5% (23/317) versus 17.2% (11/64) 
were, respectively, reported. Patient characteristics and com-
parative analysis of both levels are shown in Table 3. The 
average transverse defect diameter of the hernia defect and 
hospital length of stay were significant in the univariate 
analysis, although they were not predictive factors compar-
ing both approaches.

Surgical site-related complications postsurgery using the 
CST included seromas (20.8%), hematomas (9.5%), skin 
necrosis (7.4%), and wound infections (9.5%). Surgical 
debridement (n = 11; 2.8%) and negative pressure therapy 
(NPWT) (n = 34; 8.9%) were used. Other complications 
related to surgical repair included small bowel fistulas (n = 3; 
0.7%) and mesh infections (n = 9; 2.3%). Re-operations for 
prosthesis excision were required in six of the nine (66.6%) 
mesh infection cases.

According to the multivariate analysis, a BMI > 30 (OR 
2.20, CI 1.10–3.91, p = 0.031), steroid or immunosuppressive 

drug use (OR 1.06, CI 1.48–2.75, p = 0.003), and wound 
infections (OR 2.9; CI 1.53–4.01, p = 0.002) were predic-
tors of recurrence after the CST. There was no difference in 
recurrence rate according to repairs of primary and recurrent 
hernias, smoking, COPD, diabetes, or urgent repair.

One patient with COPD developed abdominal compart-
ment syndrome (bladder pressure = 28 mm Hg) requiring 
decompressive laparotomy and expired on postoperative 
day 6 due to respiratory distress syndrome. The average 
hospital length of stay was 9.6 days (range 6–18). Twenty-
eight (82.3%) patients with hernia recurrence underwent 
additional AWHR, including posterior component separa-
tion with transversus abdominis release (TAR). Six (17.6%) 
patients refused additional repair surgery due to absence of 
symptoms or advanced age.

Discussion

Although the frequency of hernia recurrence after the CST 
is variable [5, 7, 8, 12, 14], the timing to recurrence has 
been relatively well documented, with the greatest number 
of them occurring within the first 3 postoperative years [15]. 
In the present study, recurrences occurred after a mean of 
19.4 months (range 3–48): 29% within the first year follow-
ing repair and 71% by the end of the third year. Identical 
results have been reported by other groups [11, 16].

When assessing recurrence, it is important to distinguish 
between clinical and radiological recurrences and to take 
into account the anticipated increase in recurrence rates with 

Fig. 1  Kaplan–Meier curve for 
hernia recurrence after CST
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long follow-up periods. A minimum follow-up of at least of 
5 years to prevent significant underestimation of these rates 
is advocated [16]. A CT scan should also be performed at 
the end of the follow-up period to confirm hernia absence of 
recurrence [10]. In our study, in terms of hernia recurrence 
sites, the most frequent location was subxiphoid (48.2%), as 
confirmed clinically and radiologically. This finding may be 
due to less gain achieved in subxiphoid and subcostal areas 
during the application of the CST, as reported in previous 
studies [14, 17]. Therefore, these areas may be under exces-
sive tension, which causes recurrence in the long term.

In our multivariate analysis, a BMI of > 30 was a pre-
dictor of recurrence using the CST. Obesity is most likely 
only an indirect risk factor, although if it is related to 
wound infection can cause hernia recurrence, especially 
after a midline incision [18–20]. The findings of our study 
are comparable with those in the literature. Mittermair 

et al. estimated recurrence to be 2.3 times more likely in 
obese patients than nonobese patients [21]. Other authors 
postulated that increased intra-abdominal pressure may 
lead to weakened tissues and expansion of hernia defects, 
particularly in patients with central obesity [11, 16, 19]. 
Similarly, increased intra-abdominal pressure makes 
it more difficult to reduce the hernia contents, leading 
to higher rates of incarceration [22, 23]. Therefore, we 
believe that a preoperative protocol to address obesity is 
essential prior to surgery using the CST. Based on this 
protocol, the goal is for patients to achieve a preoperative 
BMI ≤ 30 in as short a time as possible. That’s the reason 
why some authors have suggested bariatric procedures to 
reduce the impact of morbid obesity on outcomes after 
AWHR. So, Kaminski et al. conclude that morbidly obese 
patients can be treated with a gastric restrictive procedure 
simultaneously with hernia repair to both decrease body 

Table 1  Preoperative predictors of recurrence after component separation technique (CST)

Univariate and multivariate analysis
ASA American Society of Anesthesiologists, OR odds ratio, SD standard deviation, BMI body mass index, COPD chronic obstructive pulmonary 
disease

Variables No recurrence 
(%), N = 347

Recurrence (%), N = 34 Univariate p OR (IC95%) Multivariate p

Age (years) (SD) 51.6 (23.2) 51.3 (19.4) 0.135 1.21 (0.91–1.49) 0.123
Gender 2.14 (0.97–4.69) 0.079
 Male 156 (45) 15 (44.1) 0.252
 Female 191 (55) 19 (55.9)

Obesity (BMI > 30) 0.002 2.20 (1.10–3.91) 0.031
 Yes 120 (34.5) 24 (70.5)
 No 227 (65.5) 10 (29.5)

Smoking 0.012 1.09 (0.36–2.60) 0.930
 Yes 75 (20.9) 10 (29)
 No 272 (79.1) 24 (71)

Diabetes 0.091 1.82 (0.96–3.46) 0.067
 Yes 79 (22.7) 9 (26.4)
 No 268 (77.3) 25 (73.6)

COPD 0.233 1.23 (0.46–2.33) 0.122
 Yes 56 (16.1) 7 (20.5)
 No 291 (83.9) 27 (79.5)

Steroid or immunosuppressive drug use 1.06 (1.48–2.75) 0.004
 Yes 69 (19.6) 14 (41.1) 0.022
 No 278 (80.4) 20 (58.9)

ASA class 0.55 (0.19–1.57) 0.098
 I–II 197 (56.7) 19 (55.8) 0.320
 III–IV 150 (43.3) 15 (44.2)

Previous abdominal wall hernia repair 1.06 (0.42–2.45) 0.059
 Yes 263 (75.8) 23 (67.7) 0.490
 No 84 (24.2) 11 (32.3)

Average transverse defect diameter (SD) 13.3 (3.9) 14.9 (4.2) 0.001 1.12 (0.74–2.33) 0.201
Average longitudinal defect diameter (SD) 24.9 (7.9) 23 (8.6) 0.230 1.66 (0.32–2.89) 0.088
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weight and contribute to the control of ventral hernias 
[24].

According to our results, treatments with corticos-
teroids or immunosuppressive agents were predictors of 
recurrence. These findings are important due to the high 
incidence of repairs after organ transplantations [25]. Her-
nias following abdominal organ transplantation are of par-
ticular concern, as well as the use of immunosuppressive 
drugs postoperatively may increase their risk of IHs and 
the wound healing process. To achieve an overall reduction 
in the immune response, immunosuppressive agents may 
facilitate the development of biofilms, which are factors in 
the resistance of microorganisms to immune mechanisms 
[26].

Previous research reported that postoperative wound 
infections were directly associated with hernia recurrence 
[27]. In a number of studies, postoperative wound infection 
was strongly associated with late mesh failure and devel-
opment of IHs [28, 29]. Bucknall et al. found that 48% of 
patients who developed IHs had postoperative wound infec-
tion, conferring a fivefold increase in the rate of IHs [30]. 
In our series, 8 of 34 (23.5%) patients with wound infec-
tions postsurgery experienced HI recurrence. In terms of the 
mechanism underlying the association of wound infections 
with hernia recurrence, an initial wound infection may seed 
the mesh, which then acts as a biofilm, potentially weaken-
ing the mesh and predisposing it to later failure or the even-
tual need for mesh removal [26].

Table 2  Intraoperative and postoperative factors of hernia recurrence after component separation technique (CST)

Univariate and multivariate analysis
OR odds ratio, SD standard deviation, PPL polypropylene, PVDF polyvinylidene fluoride, ACS abdominal compartment syndrome

Variables No recurrence CST 
(%), N = 347

Recurrence CST 
(%), N = 34

Univariate p OR (IC95%) Multivariate p

Case status
 Urgent repair 41 (10.6) 10 (29) 0.001 2.06 (0.21–3.60) 0.091
 Elective repair 306 (89.4) 24 (71)

Length of procedure (min) (SD) 164 (42.8) 175 (43.6) 0.234 1.66 (0.32–2.89) 0.088
Type of prosthesis 0.103 2.11 (0.89–4.32) 0.056
 PPL 243 (69.6) 20 (15.1)
 PVDF 104 (30.4) 14 (33.3)

Levels of technique 0.233 2.01 (0.55–3.89) 0.082
 Level 1 284 (81.4) 23 (67.6)
 Level 1 plus 2 53 (18.6) 11 (32.4)

Mesh fixation 0.767 1.11 (0.77–1.89) 0.164
 Nonabsorbable tackers 210 (62.5) 21 (61.2)
 Prolene suture 100 (37.5) 13 (38.8)

Enterotomy (concomitant procedure)
 Planned (intestinal resection or ostomy 

closure and hernia repair)
18 (5.6) 2(6.4) 0.231 1.76 (0.30–1.65) 0.122

 Unplanned 21 (6.5) 3 (9.6)
 No 281 (87.7) 29 (83.8)

Another concurrent intra-abdominal procedure
 Cholecystectomy 13 (3.7) 0 0.092 0.90 (0.31–1.99) 0.068
 Nephrectomy 2 (0.6) 0 0.545 1.1 (0.89–1.32) 0.340
 Abdominoplasty 9 (2.6) 0 0.600 1.3 (0.35–1.98) 0.231

Postoperative complications
 Seroma 70 (20.1) 6 (17.6) 0.100 1.23 (0.55–2.35) 0.089
 Hematoma 34 (9.7) 3 (8.8) 0.211 0.90 (0.31–1.99) 0.721
 Wound infection 30 (8.6) 8 (23.5) 0.001 2.9 (1.55–4.10) 0.002
 Skin necrosis 25 (7.2) 3 (8.8) 0.091 1.41 (0.45–3.20) 0.099
 Mesh infection 8 (2.3) 3 (8.8) 0.001 1.23 (0.55–2.35) 0.082
 Enterocutaneous fistula 2 (0.5) 1 (2.9) 0.322 0.69 (0.23–1.43) 0.180
 ACS 1 (0.2) 0 0.122 0.34 (0.60–1.34) 0.232

Average hospital length of stay (SD) 9.9 (3.8) 9.3 (3.4) 0.100 1.21 (0.25–2.11) 0.199
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In our study, a combination of antibiotics and drainage, 
with or without NPWT, was effective in 30 patients. Previ-
ous studies concluded that NPWT was associated with low 
wound infection rates, as well as acceptable recurrence rates 
[27, 31]. Some research suggested that NPWT represented 
an acceptable procedure in these high-risk patients. The 
same study indicated that the prosthesis may not need to be 
removed for complete healing when NPWT was applied in 
patients with grade 3 hernias [32]. In our study, nine patients 

with mesh infections required re-operations for prosthesis 
explantation: six (66.6%) patients due to chronic biofilms 
and no response to conservative management and seven 
(77.5%) patients with hernia recurrence after partial or total 
mesh removal.

In our multivariate analysis, there was no difference in 
the recurrence rate among repairs of primary and recurrent 
hernias, smoking, COPD, diabetes, urgent repair, opera-
tive time, type of prosthesis, levels 1 or 2 of CST, and 

Table 3  Characteristics of the patients under levels 1 and 2 of the CST

Univariate and multivariate analysis
ASA American Society of Anesthesiologists, OR odds ratio, SD standard deviation, BMI body mass index, COPD chronic obstructive pulmonary 
disease, ACS abdominal compartment syndrome

Variables Level 1 
(%)
N = 317

Level 1 plus 2 
(%)
N = 64

Univariate
P

OR (IC95%) Multivariate P

Age (years) (SD) 50.6 (23.2) 54.1 (19.4) 0.145 1.31 (0.95–1.69) 0.112
Gender 0.222 2.04 (1.07–4.49) 0.274
 Male 150 (47.3) 21 (32.8)
 Female 167 (52.7) 29 (67.2)

Obesity (BMI > 30) 0.101 2.15 (1.21–3.71) 0.655
 Yes 120 (37.8) 24 (37.5)
 No 207 (62.2) 40 (62.5)

Smoking 0.112 1.19 (0.26–2.50) 0.234
 Yes 65 (20.5) 20 (31.2)
 No 252 (79.5) 44 (68.8)

Diabetes 0.291 1.91 (0.86–3.51) 0.267
 Yes 71 (22.3) 17 (26.4)
 No 246 (77.7) 47 (73.6)

COPD 0.201 1.22 (0.46–2.30) 0.147
 Yes 46 (14.5) 17 (26.5)
 No 271 (85.5) 47 (73.5)

Steroid or immunosuppressive drug use 0.343 1.38 (1.68–2.85) 0.321
 Yes 69 (21.7) 14 (21.8)
 No 248 (78.3) 50 (78.2)

Average transverse defect diameter (SD) 13.3 (3.9) 16.4 (3.3) 0.001 1.32 (0.64–2.20) 0.201
Average longitudinal defect diameter (SD) 24.6 (7.8) 25.4 (8.9) 0.230 1.67 (0.32–2.89) 0.088
Case status 0.435 2.46 (0.21–3.89) 0.123
 Urgent repair 41 (12.9) 10 (15.6)
 Elective repair 276 (87.1) 54 (84.4)

Length of procedure (min) (SD) 144 (32.8) 205 (53.6) 0.001 1.46 (0.32–2.92) 0.388
Postoperative complications
 Seroma 67 (21.1) 9 (14) 0.123 1.20 (0.75–2.41) 0.159
 Hematoma 30 (9.4) 7 (10.9) 0.221 0.94 (0.41–1.21) 0.721
 Wound infection 30 (9.4) 8 (12.5) 0.232 2.92 (1.55–4.54) 0.102
 Skin necrosis 25 (7.8) 3 (4.6) 0.111 1.4 (0.45–3.23) 0.099
 Mesh infection 7 (2.2) 4 (6.2) 0.541 1.2 (0.55–2.21) 0.282
 Enterocutaneous fistula 2 (0.6) 1 (1.5) 0.122 0.71 (0.45–1.43) 0.180
 ACS – 1 (1.5) 0.222 0.56 (0.78–1.34) 0.232

Average hospital length of stay (SD) 9.7 (3.7) 9.8 (4.4) 0.134 1.19 (0.22–2.10) 0.298
Recurrence 23 (7.5) 11 (17.2) 0.087 1.38 (0.87–2.21) 0.143
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concomitant procedures, even planned or unplanned enter-
otomies. Significantly, seroma and hematoma, variables 
related “per se” to the CST, were also not significant fac-
tors. This low incidence compared to wound infection rate 
may be due to the attempt to avoid excessive subcutaneous 
dissection, the use and maintenance of abdominal drains, 
and the closure of deep subcutaneous tissue in several 
planes to avoid these postoperative complications. Like-
wise, the use of the prosthesis in the modified technique 
compared to the original CST and the long experience 
of our group on this approach as a reference center have 
contributed to the reduction of these local complications.

Recurrence after surgery using the CST is problematic 
because external abdominal oblique release has already 
been performed to re-establish the original orientation of 
the rectus muscles. Thus, TAR may be the best approach 
in these cases. Previous studies on AWHR with TAR 
reported equivalent fascial closure rates to those obtained 
using the conventional CST, indicating similar myofas-
cial advancement using the two techniques [33–35]. In 
our study, we performed TAR in 28 patients, with accept-
able functional and esthetic results. Thus far, there have 
been no cases of recurrence detected in follow-up visits. 
TAR could have been performed in many patients in our 
study. Our department began to adopt this technique after 
its introduction at the end of 2012, with subsequent uptake 
of the technique in the surgical community. However, this 
was after completion of the present study.

Our study has some limitations. The retrospective chart 
review was limited by the information in the patients’ medi-
cal records, as well as possible observer bias of the review-
ers. In addition, although our follow-up period was suffi-
cient, five patients did not complete the study. The strengths 
of our study include the homogeneity of our outcomes, as 
all the procedures were performed by five hernia surgeons, 
therefore decreasing errors due to lack of experience or dif-
ferent applications of the CST. Future prospective studies 
should examine causal pathways in more detail. It would 
be interesting for long-term follow-up studies to investigate 
predictive factors in comparative studies that included endo-
scopic techniques and conventional and posterior CSTs.

In conclusion, the CST with mesh was effective in 
managing large IHs, especially in midline defects, with 
an acceptable recurrence rate. Obesity (BMI > 30), steroid 
or immunosuppressive drug use, and postoperative wound 
infections were predictors of recurrence after hernia sur-
gery performed using the CST.
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