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Objectives: To determine the incidence of incisional hernia in patients subjected to colorec-
tal cancer surgery. To analyse the individual risk factors and to determine which patients
would benefit more from the use of prophylactic measures.
Patients and methods: A retrospective study was performed on the demographic and surgical
data, as well as the complications, risk factors and outcomes of all patients subjected to
colorectal cancer surgery in the period between January 2006 and September 2008. The
diagnosis of incisional hernia was made by means of physical examination or by a review of
the follow up CT scan.
Results: A total of 338 patients were reviewed (249 laparotomy and 89 laparoscopy). After a
median follow-up of 19.7 months, 87 patients (25.7%) were diagnosed with incisional hernia
by a physical examination. The CT scan enabled 48 hernias (14.2%) not detected clinically.
The incisional hernia rate was 39.9% (135 patients). There were no significant differences
between patients subjected to laparotomy (40.9%) or laparoscopy (37.1%). The incisional
hernia rate in overweight patients (BMI>25 kg/m?) was 51.3% compared to 31.1% in patients
with normal weight (P=.02). Post-surgical complications (P=.007), surgical wound infections
(P=.04), and further surgery during the post-operative period (P<.0001), were also associated
with a higher incidence of incisional hernia.
Conclusion: The prevalence of incisional hernia after colorectal cancer resection is higher
than expected (41%). Patients with a BMI greater than 25kg/m?, and those who require
further surgery are candidates to receive a prophylactic mesh.

© 2011 AEC. Published by Elsevier Espaiia, S.L. All rights reserved.

Elevada incidencia de hernia incisional tras reseccion abierta
y laparoscopica por cancer colorrectal

RESUMEN

Objetivos: Determinar la tasa de hernia incisional en pacientes intervenidos por neoplasia de
colon y recto. Analizar los factores de riesgo individuales y determinar aquellos pacientes en
los que pudiera ser adecuado el uso de medidas profilacticas.
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Malla profilactica
Factores de riesgo

Pacientes y metodos: Estudio retrospectivo de los datos demograficos, quirtrgicos, compli-
caciones, factores de riesgo y evolucién de todos los pacientes intervenidos por céncer
colorrectal en el periodo entre enero de 2006 y septiembre de 2008. El diagnéstico de hernia
incisional se hizo mediante exploracién fisica o mediante revisién de la TAC de seguimiento.
Resultados: Se revisaron un total de 338 pacientes (249 laparotomia y 89 laparoscopia). Tras
una mediana de seguimiento de 19,7 meses; 87 pacientes (25,7%) fueron diagnosticados por
exploracién fisica de hernia incisional. La TAC permitié diagnosticar 48 hernias (14,2%) no
detectadas clinicamente. La tasa de hernia incisional fue del 39,9% (135 pacientes). No
hubieron diferencias significativas entre los pacientes intervenidos por laparotomia (40,9%)
y laparoscopia (37,1%). En pacientes con sobrepeso (IMC > 25 kg/m?), la tasa de hernia
incisional fue del 51,3% frente a un 31,1% en los pacientes con peso normal (p = 0,02). La
aparicién de complicaciones postoperatorias (p = 0,007); infeccién de herida quirtrgica
(p =0,04); y reintervencién durante el periodo postoperatorio (p < 0,0001) también se asoci6 a
mayor tasa de hernia incisional.

Conclusion: La prevalencia de hernia incisional tras reseccién por céncer colorrectal es
superior a la esperada (41%). Los pacientes con un IMC superior a 25 kg/m? y los que

precisan reintervencién son candidatos a recibir una malla profilactica.
© 2011 AEC. Publicado por Elsevier Espaiia, S.L. Todos los derechos reservados.

Introduction

In spite of the existence of a series of patient groups who are at
high risk of developing complications related to abdominal
wall closure, such as eviscerations' and incisional hernia,>
there is no consensus with regard to the measures for
prevention, except in very specific cases such as morbid
obesity,® aortic aneurysm’ and colostomies.®™°

For patients at high risk, some authors advocate the use of
prophylactic mesh, and prospective studies have shown an
improvement in the rates of incisional hernias,'*™*? although
in some situations the use of mesh is controversial because of
the potential increase in the frequency of complications.™

The incidence of incisional hernia is variable after
laparotomy, between 2% and 20%."> This variability is
probably because the studies include, all types of laparoto-
mies, diseases, approaches and follow-up methods, which
contribute to a lack of homogeneity when the results are
compared. As such, the true incidence of incisional hernias is
probably underestimated.*®

Incisional hernias have important consequences on mor-
bidity, quality of life and healthcare costs,'® and therefore
developing preventive measures for high risk patient groups
and surgery is fully justified.’>*

Patients undergoing surgery for colorectal cancer form a
subgroup of patients in whom the development of incisional
hernias in the long term is very probable.?® Specific studies
analysing incisional hernia incidence after midline laparo-
tomy in these patients are scarce and report figures between
9% and 33%.%%%*

The aims of this study were to determine the frequency of
incisional hernia in a cohort of consecutive patients under-
going surgery for to colorectal cancer who survived for at least
one year after surgery; and to analyse the associated risk
factors in an attempt to determine patients who could be
candidates for the use of prophylactic measures in the primary
surgical procedure.

Patients and Methods

The medical records of patients undergoing elective surgery
for colorectal cancer between January 2006 and September
2008 were retrospectively reviewed. All the surgeries
were performed by the same team of surgeons. The decision
regarding the approach was based on the experience of
the surgeon in minimally invasive techniques, the size of the
tumour, the underlying comorbidities and the existence of
previous abdominal surgery.

All patients received bowel preparation with polyethylene
glycol, thromboembolism prophylaxis with low molecular
weight heparin and antimicrobial prophylaxis with gentami-
cin and metronidazole. For laparoscopic surgery, all trocar
sites greater than 5 mm were closed with interrupted Vicryl no
1 sutures (Ethicon, Cincinnati, OH, USA), and incisions for
assistance were closed with a continuous polydioxanone no 1
suture (PDS) (Ethicon, Cincinnati, OH, USA). The open
resections were performed by midline laparotomy, closing
the wall with a continuous polydioxanone no 1 suture (PDS)
(Ethicon, Cincinnati, OH, USA).

The following information was recorded: demographic
data, patient risk factors, surgical data, postoperative com-
plications and subsequent treatment of the oncologic disease.
The data was compiled from the patients’ computerised
medical record in which events were recorded at the time of
their occurrence, and from our Department’s colorectal
surgery prospective database:

The criteria for diagnosis of incisional hernia were:

1) Clinical diagnosis during postoperative follow-up.

2) A defect in the abdominal wall visible in the control CT
scan, located in the area of the surgical scar, accompanied
by a protrusion through the defect.

The CT scans were analysed by an independent observer.
The cases classified as doubtful were revised by a second
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observer and only those in which the 2 observers concurred
were considered positive.

Statistical analysis was performed usingthe SPSS 15.0software
(IBM Inc., Rochester, MN, USA). The quantitative variables are
presented as mean#tstandard deviation and the qualitative
variables as proportions. The association between qualitative
variables was analysed using contingency tables (x* test and
Fisher’s exact test when necessary), and between quantitative
variables by Student’s t-test for unpaired data, or Mann-Whitney
test when necessary. The normality of the quantitative variable
distribution was verified with the Kolmogorov-Smirnov test.
Statistical significance was established at P<.05.

Results

The medical records of 452 patients who underwent surgery
(348 by laparotomy and 104 by laparoscopy) were analysed and
114 of them were excluded (Fig. 1). Table 1 shows the
demographic characteristics and comorbidities of the patients
and the comparison between groups operated on by laparo-
tomy (LPT) and those operated on by laparoscopy (LPS). The
conversion rate was 10.1% (9 of 89).

In the 338 patients considered valid, after a median follow-
up of 19.7 months (min. 12 m; max. 47.1 m), a total of 87 (25.7%)
were clinically diagnosed with incisional hernia; 56 patients
(41 LPT and 15 LPS) underwent surgical repair and the rest did
not have further surgery for various reasons (Table 2).

The study of the follow-up CT scans resulted in the
diagnosis of 14.2% additional hernias (33 LPT and 15 LPS) not
detected clinically, which increased the rate of the series to

ELEGIBLE
PATIENTS
No.=452

A 7

LAPAROTOMY LAPAROSCOPY
No.=348 (77%) No.=104 (23%)

[ [
EXCLUDED: 99 EXCLUDED: 15

Postoperative death: 5 Other diagnoses: 4
Emergency surgery: 32 Previous mesh: 2

Other diagnoses: 8 Death in less than one year: 1
Previous mesh: 11 Laparotomy during follow-up: 2
Death in less than one year: 14 Lost to follow-up: 6

Transverse incision: 2 Loss to follow up: 6
Laparotomy during follow-up: 6
Lost to follow-up: 21

' |

ANALYSED ANALYSED
N0.=249 (73.7%) No.=89 (22.3%)

Fig. 1 - Flow diagram showing the distribution of the
patients studied.

39.9% (135 patients). This means that a third of the hernias
were not detected during the clinical follow-up, and were only
detected on examination of the imaging scans.

When the approaches were compared (Table 2), no
significant differences in the incidence of incisional hernias
were detected. Clinical detection was higher in patients who
underwent laparotomy but without significant differences
(67.6% Vs 56.2%; P=.28).

Table 1 - Characteristics of the Patients

Total LPT LPS P
No.=338 No.=249 (73.6%) No.=89 (26.3%)
Age, SD 68.8 (11.3) 68.7 (11.3) 68.9 (11.5) 89
Sex, M/F) 192/146 149/100 (59.8/40.2) 43/46 (48.3/51.7) .06
BMI, kg/m? 27.8 (4.6) 27.8 (4.6) 27.6 (4.7) 80
Colon/rectum, % 234/104 (70.3/30.7) 158/91 (63.5/36.5) 76/13 (85.4/14.6) .0001
Hb, g/dl 12.5 (2.2) 12.5 (2.1) 12.6 (2.3) 86
Albumin, g/dl 3.9 (0.5) 3.8 (0.5) 4.0 (0.5) .02
Creatinine, mg/dl 1.0 (0.4) 1.0 (0.4) 0.99 (0.2) .50
Comorbidities
Smoking 47 (13.9 38 (15.3) 9 (10.1) .23
COPD 63 (18.6 49 (19.7) 14 (15.7) 41
Diabetes 76 (22. 5) 56 (22.5) 20 (22.5) .99
Treatment with steroids 13 (3.8) 13 (5.2) 0 (0.0) .02
Previous surgery 119 (35.2) 89 (35.7) 30 (33.7) 73
Malnutrition 53 (17.3) 44 (19.8) 9 (10.7) .06
Chronic kidney failure 54 (16.1) 39 (15.9) 15 (16.8) .04
Previous RT/QT 50 (14.8) 45 (18.0) 5 (5.6) .004
Ostomy 78 (23.1) 69 (27.7) 9 (10.1) .0006
Temporary 50 (14.8) 42 (16.9) 8 (9.0) .04
Permanent 28 (8.3) 27 (10.8) 1(1.2) .008
Complications 121 (35.8) 98 (39.5) 23 (25.8) .02
Evisceration 5 (1.5) 5 (2.0) 0 (0.0) 17
Further surgery 24 (7.1) 19 (7.6) 5 (5.6) .52
Anastomotic dehiscence 10 (2.9) 8 (3.2) 2 (2.2) 21
Superficial wound infection 47 (13.9) 39 (15.6) 8 (9.0) .04
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Table 2 - Incisional Hernias.

Total LPT LPS P

Incisional hernia 135 (39.9) 102 (40.9) 33 (37.1) 41
Clinical 87 (25.7) 69 (27.7) 18 (20.2) 23
Operated 56 (16.6) 41 (16.5) 15 (16.8) .28
Location

Laparotomy 93 (68.9) 91 (89.2) 2 (6.1)

Ostomy 7 (5.2) 4(3.9) 3(9.1)

Trocar 23 (17.0) 0 (0.0) 23 (69.7)

Assistance incision 4 (3.0) 0 (0.0) 4 (12.1)

Trocar and assistance incision 1(0.7) 0 (0.0) 1(3.0)

Laparotomy and ostomy 7 (5.2) 7 (6.8) 0 (0.0)
LPS: laparoscopy; LPT: laparotomy.

With regard to location (Table 2), 96.0% of the The total rate of incisional hernias in patients who

incisional hernias of the LPT group patients were midline
abdominal hernias (39.3% of the total). Eleven patients
(10.7% of the hernias) of this group presented an
incisional hernia in the area of an stoma (4 isolated
and 7 combined with hernia in the laparotomy). This
means a hernia rate of 15.9% at the ostomy site (11/69
patients). 72.7% (24 patients) of incisional hernias of the
LPS group were located at the trocar sites, whether in
isolation (23 patients) or combined (one patient). Five
patients (15.1% of the total hernias) presented incisional
hernias in the area of the assistance incision (4 isolated
and one combined) and 3 patients at the ostomy site,
which is 33.3% of the ostomised patients in this group.

underwent a stoma (both temporary and permanent) was
17.9%. Six (21.4%) of the 28 patients who underwent a
permanent stoma in the initial surgery, developed a parasto-
mal hernia. Patients who had a temporary stoma presented an
incisional hernia rate of 16% (8/50) at the previous ostomy
wound, after restoration of bowel continuity,.

The comparison of the risk factors potentially associated
with the development of incisional hernias (Table 3) demons-
trated statistically significant differences in the body mass
index (BMI) (P=.005). When a comparison was made between
overweight patients (BMI>25) and those of normal or below
normal weight, significant differences were also found
(overweight 51.3% vs normal weight 31.1%; P=.02).

Table 3 - Comparison of Risk Factors.

Hernia Without hernia P
No.=135 (39.9%) No.=203 (60.1%)
Age, SD 67.8 (10.9) 69.4 (11.6) 19
Sex, M/F 75/60 (39.1/41.1) 117/86 (60.9/58.9) .70
BMI, kg/m? 28.9 (4.8) 26.8 (4.3) .005
Colon/rectum, % 92/43 (39.3/41.3) 142/61 (60.7/58.7) 72
Hb, g/dl 12.6 (2.1) 12.5 (2.1) 89
Albumin, g/dl 3.9 (0.5) 3.9 (0.5) 99
Creatinine, mg/dl 1.0 (0.2) 1.0 (0.5) .62
Comorbidities
Smoking 19 (40.4) 28 (59.6) 94
Chronic obstructive pulmonary disease 25 (39.7) 38 (60.3) .96
Diabetes 33 (43.4) 43 (56.6) 48
Treatment with steroids 3 (23.1) 10 (76.9) .20
Previous surgery 50 (42.1) 69 (67.9) .56
Malnutrition 21 (35.8) 38 (64.2) .51
Chronic kidney failure 27 (50.0) 27 (50.0) .09
Previous radiotherapy/chemotherapy 25 (50.0) 25 (50.0) A1
Overweight (BMI>25.0) 58 (51.3) 55 (48.6) .02
Obese (BMI>29.9) 46 (52.9) 41 (47.1) .04
Ostomy 38 (48.7) 40 (51.3) .07
Temporary 27 (54.0) 23 (46.0) .20
Permanent 11 (39.3) 17 (60.7) .99
Complications 60 (49.6) 61 (51.4) .007
Further surgery 21 (87.5) 3 (12.5) <.0001
Anastomotic dehiscence 9 (90.0) 1 (10.0) .001
Superficial wound infection 25 (53.2) 22 (46.8) .04

BMI: body mass index; SD: standard deviation.
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Likewise the occurrence of postoperative complications
(P=.007), the superficial infection of the surgical wound (P=.04),
further postoperative surgery (P<.0001) and anastomotic
dehiscence (P=.001) showed significant correlation with the
development of an incisional hernia.

The presence of multiple comorbidities was associated
with a higher frequency of incisional hernia but without
achieving statistical significance. Patients with more than 3
comorbidities presented 45.3% of incisional hernias (39/86)
and the group with less than 3 comorbidities had an incidence
of 38.1% (96/252).

Discussion

Our results show a high rate of incisional hernias after
colorectal resection for cancer (39.9%). Other studies on
incisional hernias offer variable data in terms of incidence,
with a range between 2% and 20% in elective laparotomy,
including all types of patients, approaches, diseases and
diverse follow-up systems,>'82%:26

In the analysis of our series, the only individual factor
associated with a higher rate of incisional hernia was obesity.
A BMI greater than 25kg/m? has been revealed as a
predisposing factor in the development of incisional hernia.
This has been previously demonstrated* and, as such,
prospective studies should be carried out to determine if
the use of prophylactic mesh is able to prevent incisional
hernias in these patients.

Other comorbidities such as smoking, COPD, diabetes,
malnutrition, immunosuppression or chronic kidney failure,
associated in literature® with a greater risk of suffering an
incisional hernia, did not demonstrate a significant associa-
tion in the present study (Table 3). This coincides with other
prospective studies.* In patients who showed a high number
of associated comorbidities, no significant differences were
noted in the incidence of incisional hernias (fewer than 3
comorbidities 38.1% vs more than 3 comorbidities 45.3%; P=.2),
but this trend and the greater frequency of complications that
take place in these patients suggest that for this group, it
would be advisable to study the use of prophylactic measures
at the initial surgery.

It has also been previously shown that there is a significant
link between postoperative complications in general and the
presence of certain complications such as surgical wound
infection, anastomotic dehiscence and reoperative surgery.
The 2 latter factors are almost unavoidably associated with
incisional hernias that appeared in practically 90% of the
cases; we cannot compare our results with those of other
authors because there are no specific previous studies on the
link between incisional hernia, anastomotic dehiscence and
further surgery. From our data, the use of preventive measures
should be assessed in these patients when performing
reoperative surgery, although since it is a frequently conta-
minated area it would not be advisable to systematically use a
prophylactic mesh. In the future, safe devices should be
developed for use in this type of situation: as such, biological
mesh or mesh impregnated with antiseptic and/or antibiotic
substances could be useful and should be assessed in
prospective studies.

Surgical wound infection has been described in several
previous studies* as a predisposing factor in percentages that
fluctuate between 21.7% for a superficial infection and 50% for
a deep infection. In our study, 53.2% of patients wound
infection developed incisional hernias. Introducing improve-
ment measures to prevent the infection of the surgical site will
produce a significant decrease in incisional hernias. Topical
antibiotic treatment after surgery has been assessed recently
for the prevention of wound infection without any significant
improvement.”’

The main question deriving from our study is if the results
demonstrated could be the product of errors in the closure
technique. In all cases the same technique and the same
materials were used. Obviously, given that it is a retrospec-
tive study, we cannot, with certainty, provide data regarding
whether the 4:1 relationship was strictly maintained as is
stated in the literature, but all participating surgeons know
this rule and routinely use 2 sutures of 75 cm, each of which
should be sufficient to maintain this relationship. This
highlights the need to invest in the design and research of
closure or closure assistance systems that go beyond needles
and sutures.

The high prevalence of incisional hernias in our study is
certainly influenced by the use of CT scans. Its use allowed the
identification of 35.1% of hernias that had not been noticed
during the follow-up. This would have resulted in an incidence
of 25.7%, which is not very far off the incidence described in
the literature. This was also observed in other studies,® which
certifies that in order to know the real frequency of incisional
hernias, clinical examination is not sufficient. Future studies
on incisional hernias must base their data on the confirmation
of the hernia using imaging techniques.

The use of laparoscopy for colonic resection has been
associated, according to some authors, with a decrease in the
prevalence of incisional hernias.?>?* The lack of differences in
our study confirms the data of other recent studies.?*?*?* The
significant differences between groups should favour the LPS
group which should present a lower rate of incisional hernias
(Table 1). It is likely that the low incidence reported
initially*** has increased as the indications for LPS have
increased and operations have been performed on more
difficult patients with a higher number of risk factors. Because
of this patients operated on laparoscopically should undergo
the same preventive measures as patients who undergo
surgery by laparotomy, both for trocar sites and assistance
incisions.

The main defect of our study is its retrospective nature.
However, the data has been obtained from the patients’
clinical records, which offers high reliability, since they were
recorded in the moment they occurred and has allowed
practically all the data of the patients to be recovered.

The high number of patients studied, the follow-up of at
leasta yearin all of them and the analysis based on image tests
are strong points of the study, although the use of CT may
produce a bias in overdiagnosing incisional hernias that may
not be noticed clinically and may not require treatment.

In conclusion, the high rate of incisional hernias found
makes it advisable to consider the use of prophylactic
measures, such as the use of a mesh in patients with a
BMI>25. Patients who require reoperative surgery should
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receive a prophylactic mesh whenever possible. A randomised
prospective study seems essential in view of the data
provided.

Conflicts of Interest

The authors have no conflicts of interest to declare.

REFERENCES

1. Spilotis J, Tsiveriotis K, Datsis A, Vaxevanidou A, Zacharis G,
Giafis K, et al. Wound dehiscence: is still a problem in the
21th century. A retrospective study. World J Emerg Surg.
2009;4:12.

2. Van Ramshort GH, Nieuwenhuizen ], Hop W, Arends P,
Boom J, Jeekel ], et al. Abdominal wound dehiscence in
adults: development and validation of a risk model. World ]
Surg. 2010;34:20-7.

3. Sorensen LT, Hemmingsen U, Kallehave F, Wille-Jorgensen
P, Kjoergaard J, Moller LN, et al. Risk factor for tissue and
wound complications in gastrointestinal surgery. Ann Surg.
2005;241:654-8.

4. Veljkovic R, Protic M, Gluhovic A, Potic Z, Milosevic Z,
Stojadinovic A. Prospective clinical trial of factor predicting
the early development of incisional hernia after midline
laparotomy. ] Am Coll Surg. 2010;210:210-9.

5. O’Dwyer PJ, Courtney CA. Factors involved in abdominal
wall closure and subsequent incisional hernia. Surgeon.
2003;1:17-22.

6. Strzelczyk JM, Szymansky D, Nowicki ME, Gaszynski T,
Czupryniak L. Randomized clinical trial of postoperative hernia
prphylaxis in open bariatric surgery. Br J Surg. 2006;93:1347-50.

7. O’'Hare JL, Ward J, Earnshaw JJ. Late results of mesh wound
closure after elective open aortic aneurysm repair. Eur ] Vasc
Endovasc Surg. 2007;33:412-3.

8. Janes A, Cengiz Y. Israelsson: preventing parastomal hernia
with a prosthetic mesh: a 5-year follow-up of a randomized
study. World ] Surg. 2009;33:118-21.

9. Gogenur IN, Janni HT, Rosenberg ], Fischer A. Prevention of
parastomal hernia by placement of a polypropylene mesh at
the primary operation. Dis Colon Rectum. 2006;49:1131-5.

10. Serra-Aracil X, Bombardo-Junca J, Moreno-Matias J, Darnell
A, Mora-Lopez L, Alcantara-Moral M, et al. Randomized,
controlled, prospective trial of the use of a mesh to prevent
parastomal hernia. Ann Surg. 2009;249:583-7.

11. Seiler Ch M, Bruckner T, Diener MK, Papyan A, Golcher H,
Seidlmayer C, et al. Interrupted or continuous slowly
absorbable sutures for closure of primary elective midline
abdominal incisions. A multicenter randomized trial
(INSECT: ISRCTN24023541). Ann Surg. 2009;249:576-82.

12.

13.

14.

15

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Gutiérrez de la Pefia C, Medina Achirica C, Dominguez-
Adame E, Medina Diez J. Primary closure of laparotomies
with high risk of incisional hernia using prosthetic material:
analisis of usefulness. Hernia. 2003;7:134-6.

El-Khadrawy OH, Moussa G, Mansour O, Hashish MS.
Prophylactic prosthetic reinforcement of midline abdominal
incision in high risk patients. Hernia. 2009;13:267-74.
Herbert GS, Tausch TJ, Carter PL. Prophylactic mesh to
prevent incisional hernia: a note of caution. Am J Surg.
2009;197:595-8.

. Van’t Riet M, Steyerberg EW, Nellensteyn ], Bonjer HJ, Jeekel

J. Meta-analysis of techniques for closure of midline
abdominal incisions. Br J Surg. 2002;89:1350-6.

Diener MK, Voss S, Jensen K, Bliichler MW, Seiler ChM.
Elective midline laparotomy closure. The INLINE
systematic review and meta-analysis. Ann Surg.
2010;251:843-56.

Burger JW, Luijendijk RW, Hop WC, Halm JA, Verdaasdonk
EG, Jeekel J. Long-term follow-up of a randomized controlled
trial of suture versus mesh repair of incisional hernia. Ann
Surg. 2004;240:578-83.

Yahchouchy-Chouillard E, Aura T, Picone O, Etienne JC,
Fingerhut A. Incisional hernias: I-related risk factors. Dig
Surg. 2003;20:3-9.

Millikan KW. Incisional hernia repair. Surg Clin North Am.
2003;83:1223-34.

Adell-Carceller R, Segarra-Soria MA, Pellicer-Castell V,
Marcote-Valdivieso E, Gamoén-Giner R, Martin-Franco MA,
et al. Incisional hernia in colorectal cancer surgery
associated risk factors. Cir Esp. 2006;79:42-5.

Taylor GW, Jayne DG, Brown SR, Thorpe H, Brown JM,
Dewberry SC, et al. Adhesions and incisional hernias
following laparoscopic versus open surgery for colorectal
cancer in the CLASICC trial. Br J Surg. 2010;97:70-8.
Andersen L, Klein M, Gogenur I, Rosenberg J. Incisional
hernia after open versus laparoscopic sigmoid resection.
Surg Endosc. 2008;22:2026-9.

Thedioha U, Mackay G, Leung E, Molloy R, O’'Dwyer P.
Laparoscopic colorectal resection does not reduce incisional
hernia rates compared with open colorectal resection. Surg
Endosc. 2008;22:689-92.

Laurent C, Leblanc F, Bretagnol F, Capdepont M, Rullier E.
Long-term advantages of the laparoscopic approach in
rectal cancer. Br J Surg. 2008;95:903-8.

Rahbari NN, Knebel P, Diener MK, Seidlmayer C, Ridwelski
K, Stoltzing H, et al. Current practice of abdominal wall
closure in elective surgery—is there any consensus? BMC
Surg. 2009;9:8.

Hodgson NC, Malthaner RA, Ostbve T. The search for an
ideal method of abdominal fascial closure: a meta-analysis.
Ann Surg. 2000;231:436-42.

Bennett-Guerrero E, Pappas T, Koltun W, Fleshman JW, Lin
M, GargJ, et al., for the SWIPE 2 Trial Group. Gentamicin-
collagen sponge for infection prophylaxis in colorectal
surgery. N Engl ] Med. 2010;363:1038-49.


http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0005
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0005
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0005
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0005
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0010
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0010
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0010
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0010
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0015
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0015
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0015
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0015
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0020
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0020
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0020
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0020
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0025
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0025
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0025
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0030
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0030
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0030
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0035
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0035
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0035
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0040
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0040
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0040
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0045
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0045
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0045
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0050
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0050
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0050
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0050
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0055
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0055
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0055
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0055
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0055
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0060
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0060
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0060
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0060
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0065
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0065
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0065
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0070
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0070
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0070
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0075
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0075
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0075
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0080
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0080
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0080
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0080
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0085
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0085
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0085
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0085
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0090
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0090
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0090
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0095
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0095
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0100
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0100
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0100
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0100
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0105
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0105
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0105
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0105
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0110
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0110
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0110
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0115
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0115
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0115
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0115
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0120
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0120
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0120
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0125
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0125
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0125
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0125
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0130
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0130
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0130
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0135
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0135
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0135
http://refhub.elsevier.com/S2173-5077(13)00012-4/sbref0135

	Incidence of Incisional Hernia After Open and Laparoscopic Colorectal Cancer Resection
	Introduction
	Patients and Methods
	Results
	Discussion
	Conflicts of Interest
	References


