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ABSTRACT

Purpose. The occurrence of incisional hernia (IH) is one of the main complications after open abdominal
surgery. However, its incidence in hepatobiliary and pancreatic surgery are not known. Studies on partial
hepatectomy and necrotizing pancreatitis show that the incidence can reach up to 42%. This study aims at
evaluating the incidence of IH and its risk factors.

Methods. Patients submitted to open hepato-pancreato-biliary surgery at our Center between 2010 and
2016 were selected. IH was defined as discontinuity in the abdominal fascia reported during physical
examination or on computed tomography. Variables analysed range from individual characteristics and
medical history to surgical and postoperative aspects.

Results. The cumulative incidence of IH was 14.6% at 36 months. In pancreatic patients, this incidence
was 11.6%, while hepatobiliary patients presented an incidence of 16.0%, reaching 27,0% at 72 months.
Cox regression showed that height (p=0.028), subcutaneous fat (p=0.037), wound dehiscence (p=0.001)
and superficial surgical site infection (p=0.001) correlate positively with IH in pancreatic surgery patients.
BMI (p=0.037) and perirenal fat (p=0.043) associated independently with IH in patients submitted to
hepatobiliary surgery.

Conclusions. Height, obesity and wound complications are risk factors for IH in patients submitted to
pancreatic surgery, whereas obesity presents as risk factor in hepatobiliary surgery patients. The incidence
of IH goes up to 12% in patients submitted to pancreatic surgery, while this risk is higher in the
hepatobiliary group (27%). It is suggested the adoption of strategies in the clinical practice which prevent

this high incidence, namely in high-risk patients.

Keywords. Incisional hernia; incidence; risk factors; hepatobiliary surgery; pancreatic surgery



INTRODUCTION

The occurrence of incisional hernia is one of the most common complications of the open abdominal
surgical procedure. However, its incidence in hepatobiliary and pancreatic surgery is not known. Most of
the available literature mentions its occurrence after hepatic metastasis resection [1], laparotomy [2,3],
colorectal carcinoma [4] and liver transplantation [5-7]. Few articles refer to the incidence of IH in partial
hepatectomy [8,9] and necrotizing pancreatitis [10]. The data show that it can reach up to 42% [10], even
though the incidence can vary according to the characteristics of the population of the study. However,
many risk factors have been associated with an increased incidence of IH, such as gender, age, preoperative
chemotherapy, midline incision, open laparotomy, surgical site infection, obesity, blood transfusion and
aortic aneurysm [11,4,8,12]. Besides affecting a patient’s quality of life and body image [13,11], IH has a
complicated treatment, with rates of recurrence above 30%, even when prosthetic mesh repair is performed
[11]. Preventive measures should be taken to decrease postoperative complications and costs in healthcare.
The aim of this retrospective study is to determine the incidence and risk factors for incisional hernia after

laparotomy in hepatobiliary and pancreatic surgery.

METHODS

Study Design and Patients. Between January 2010 and December 2016, 1071 patients were submitted to
hepatobiliary and pancreatic surgery in our Hospital Center. Among these patients, 696 patients underwent
elective laparotomy. Patients under 18 were also excluded, as well as patients with no follow up data. After
applying the exclusion criteria, 654 patients were selected. This retrospective study was approved by the

Ethics Commission of our Center.

Outcome of interest. The aim of this study was to assess the incidence of IH after laparotomy in
hepatobiliary and pancreatic surgery. Incisional hernia was defined as a discontinuity in the abdominal
fascia, shown as a protrusion of intraperitoneal structures through a defect in the incision site of the
abdominal wall [4,12,1]. This complication of laparotomy can be diagnosed through physical examination,
shown through medical records, or observation on the computed tomography (CT). In this study, the
diagnosis of incisional hernia was considered when it was reported during the physical examination or when

the CT showed fascial discontinuity of the abdominal wall with protrusion.

Data Extraction. Data was extracted from medical records, including age, gender, height, weight, body
mass index (BMI), perirenal fat thickness, subcutaneous fat thickness, smoking, diabetes mellitus, previous
incisional hernia, history of chemotherapy, previous surgery, American Society of Anaesthesiologists
(ASA) score [14], preoperative albumin, preoperative creatinine, operative procedure, duration of surgery,
type of incision, type of closing suture (and their characteristics: reabsorption, monofilament), prosthetic
prophylaxis, diagnosis, malignancy and staging, operative bleeding, operative blood transfusion and
postoperative hospital stay. We also assessed complications, such as: seroma, superficial wound

dehiscence, superficial surgical site infection (superficial SSI), and pulmonary complications — pleural



effusion, pneumonia and atelectasis; finally, we determined the postoperative use of antibiotics,

chemotherapy and complications at 30-day according to the Clavien-Dindo classification [15].

The preoperative CT scan was analysed to determine the perirenal fat thickness and subcutaneous fat
thickness [16]. The subcutaneous fat thickness was defined as the longest distance between the skin tissue
and the outer limit of the muscular layer of the abdominal wall, assessed at the level of the umbilicus,
further defining a perirenal fat thickness as the maximum distance between the posterior wall of the kidney
and the inner limit of the abdominal wall in a slice that contains the renal vein [16]. The most recent CT
scans available were assessed to determine the occurrence of IH when no IH was reported in the clinical
records.

Follow up period was considered until up to the diagnosis of incisional hernia, the occurrence of death, last

follow up appointment or discharge of hospital appointments.

Statistical Analysis. All results are shown as a median, presenting the range of the variable. Continuous
variables were evaluated using the Mann-Whitney test, whereas categorical data were compared using
the x? test or Fisher Exact test. ROC curves were designed for the development of IH to find the optimal
threshold for continuous variables (charts not shown). The incidence of IH during the period was assessed
by the Kaplan-Meier method, through the estimation of the cumulative risk. In order to identify independent
risk factors of incisional hernia, a univariable analysis was carried out using the Cox Regression method,
with proportional hazard ratios (HRs). Factors with a significance value of p<0.10 from the univariable
analysis were subjected to a multivariable analysis using the same method of Cox Regression model. All

statistical analysis was performed using IBM SPSS Statistics version 25 (IBM Corporation).

RESULTS

Between January 2010 and December 2016, 654 patients underwent hepato-pancreato-biliary laparotomy,
which were included in this study (295 women, 359 men). In total, 83 patients developed incisional hernia
after the surgery. Of those, 21 underwent pancreatic surgery and 62 were submitted to hepatobiliary surgery.
A Kaplan-Meier plot estimated a 7.6% cumulative incidence rate of incisional hernia at 12 months (error
of 1.1%), 12.2% at 24 months (error of 1.4%) and 14.6% at 36 months (error of 1.7%), reaching up to
21.6% at 72 months (error of 2.8%) (Figure 1).

The median follow-up period was 28 months. The range of the follow up period was between 0.3 — 94
months. Patients that were considered between the period of 0.3 — 1.9 months had a short follow up period

but were still included due to presence of IH.

Patients’ characteristics, as well as pre-, peri- and post-operative data are shown in Table 1. The median
age of the patients was 60.31 years, and the median body mass index (BMI) 26.1 kg/m?. Diabetes mellitus
was present in 130 patients (19.9%), while 77 (11.8%) were smokers. Previous chemotherapy was noted in

218 patients (33.3%) and 480 subjects (73.4%) had a previous surgery. Regarding the American Society of



Anaesthesiologists (ASA) score, 60 patients (9.2%) were classified with ASA 1, 428 (65.4%) with ASA 2,
161 (24.6%) with ASA 3 and 5 patients (0.8%) with ASA 4.

In this study, we accounted for 444 patients (67.9%) who underwent hepatobiliary surgery, while 205
(31.3%) were submitted to pancreatic surgery, and 5 (0.8%) to hepato-biliary-pancreatic surgery (HBP).
Several types of incisions were performed in the surgeries: J incision (n=419 — 64.7%), L incision (n=17 —
2.6%), midline (n=103 — 15.9%), subcostal (n=102 — 15.7%) and transverse (n=7 — 1.1%). No reference to
the type of incision performed was noted in 12 patients, which were considered missing values. Concerning
the fascial closing suture, there were main four types: Monomax® (poly-4-hydroxybutyrate), utilised in 7
patients (1.3%), PDS® (poly (p-dioxanone).1), used in 206 patients (39.5%), Prolene® (polypropylene), in
268 (51.4%) and Vicryl® (polyglactin 910), used in 40 patients (7.7%). In 133 patients the operative records
did not refer the type of closing suture used, having been considered missing values. Malignancy was

verified in 76% of the surgeries.

Regarding postoperative complications, the performed surgeries showed the occurrence of seroma (n=26 —
4.0%), superficial wound dehiscence (n=33 — 5.0%), superficial SSI (n=68— 10.4%) and pulmonary
complications, such as pleural effusion (n=169 — 25.8%), pneumonia (n=16 — 2.4%) and atelectasis (n=83
—12.7%).

Another important data collected was the diagnosis, which can be seen in Tables 2a and 2b. Patients
submitted to pancreatic surgery have most frequently pancreatic duct adenocarcinoma (n=34 — 16.2%) and
ampulla of Vater Disease (n=31 — 14.8%). In hepatobiliary surgery, most patients presented colorectal liver
metastases (n=219 — 49.3%) and benign hepatic disease (n=52 — 11.7%). Due to the great range of diagnosis

attributed to the patients, this variable was not considered in any further statistical analysis.

Univariate and Multivariate Cox Regression analysis were carried out for the development of incisional
hernia in all patients. The analysis showed that p values of superficial dehiscence (p=0.001) and superficial
SSI (p<0.001) were statistically significant in hepato-pancreato-biliary patients, with hazard ratios of 3.556
[1.738-7.275] and 3.140 [1.806-5.459], respectively.

A separate data analysis of hepatobiliary surgery and pancreatic surgery was then carried out, due to the
difference of procedures and length associated with each type of surgery.

Pancreatic Surgery

Of the 210 patients submitted to pancreatic surgery, 21 patients developed incisional hernia. The Kaplan-
Meier method shows an estimated cumulative incidence of incisional hernia of 9.2% at 12 months (error of
2.1%) and 10.5% at 24 months (error of 2.3%), reaching 11.6% at 36 months, with an error value of 2.5%
(Figure 2).



Within this population sample, 93 patients were female and 117 were male. The median follow-up time
was 29.41 months, within a range of 0.33 to 90.10 months. Detailed characteristics of the group are shown
in Table 3.

The Cox Proportional Hazard Ratio was applied to the population, in a univariate and a multivariate analysis
(Table 4). The multivariate Cox Regression included 11 variables, which had a p < 0.10 in the univariate
analysis. Of those, 4 presented statistical significance: superficial SSI, superficial wound dehiscence, height
and subcutaneous fat thickness.

Hepatobiliary Surgery

There were 444 patients submitted to open hepatobiliary surgery, 62 of which developed incisional hernia

during the follow up period. The characteristics of the group are described in Table 5.

Regarding the outcome of the study, the Kaplan-Meier plot applied to this population estimated a
cumulative incidence of incisional hernia of 6.8% at 12 months (error of 1.3%), 12.9% at 24 months (error
of 1.8%), and 16.0% at 36 months (error of 2.2%), reaching 27.0% at 72 months, with an error of 4.1%
(Figure 3).

The univariate and multivariate analysis were carried out by applying the Cox Proportional Hazard Ratio
(Table 5). In the second analysis, 14 variables were accounted for. Of these, two showed statistical
significance: perirenal fat thickness and BMI.

DISCUSSION

This retrospective study has showed a cumulative incidence of incisional hernia in hepatobiliary and
pancreatic laparotomy respectively of 6.8% and 9.2% at 12 months, 10.5% and 12.9% at 24 months, and
11.6% and 16.0% at 36 months. Overall, that reflects on an incidence of 21.6% at 72 months in patients
submitted to open HBP surgery. Higher incidence is shown in the group of patients submitted to
hepatobiliary surgery, which goes up to 27.0% at 72 months. It can also be noticed that IH may have a late
onset after hepatobiliary surgery (up to 80 months), which does not happen in pancreatic surgery (up to 29
months). This difference might be related to intraoperative risks and worse prognosis in this type of surgery,
especially in patients with pancreatic cancer [17]. Data on previous studies include incidences ranging from

5% [8,9] to 31.3% [18,1] after liver resection, and up to 42% in necrotising pancreatitis patients [10].

The variables analysed as risk factors differ between the two groups. For the pancreatic laparotomy group,
preoperative factors such as having a height > 167.5 cm (HR = 4.835 [1.181-19.798]; p = 0.028) and
presenting a subcutaneous fat > 23.25 mm (HR = 3.692 [1.080-12.621]; p = 0.037) influences positively
the occurrence of incisional hernia, as well as postoperative factors such as superficial wound dehiscence
(HR = 26.402 [4.114-160.43]; p = 0.001) and superficial SSI (HR = 6.698 [2.116-21.199]; p = 0.001), as
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previously shown in other studies [19-21]. The preoperative subcutaneous fat has also been described
before as a risk factor for IH by other studies [4], which suggest that increased subcutaneous fat might play
arole in not only slowing but also endangering the closure of the abdomen after pancreatic suture. A height
> 167.5 cm seems to be a risk factor for incisional hernia, even though it has also been shown to be a risk
factor for pancreatic cancer [22]. Wound complications are major determinants of outcome of pancreatic
surgery, being reliable negative predictors of outcome of pancreaticoduodenectomy [23]. In this study,

these complications augmented the incidence of IH in our patients submitted to pancreatic surgery.

Regarding the patients submitted to open hepatobiliary surgery, preoperative factors such as body mass
index > 25.95 kg/m? (HR = 2.694 [1.063-6.824]; p = 0.037) revealed to have a positive influence on the
incidence of IH. This correlation was shown to be positive in previous studies [24,25]. Another preoperative
factor that presented statistical significance was having a perirenal fat thickness > 14.65 mm (HR = 2.251
[1.028-4.931]; p = 0.043). As perirenal fat corelates negatively with subcutaneous fat in women and
positively with waist circumference in the male population [16], this strengthens the stance that the higher
the BMI, and the prevalence of obesity, the higher the risk of incisional hernia, as several other studies have
shown before [1,9,12].

Other preoperative factors, as well as perioperative factors, have not shown significance in the incidence
of IH. or have no statistical correlation, namely in the case of seroma and pulmonary complications (pleural

effusion, pneumonia and atelectasis).

The weaknesses of the study are mainly due to its retrospective nature and selection bias. Even though the
decision of doing a laparotomy is discussed in multidisciplinary meetings, this type of surgery is more
likely to be chosen for patients with high-risk factors, such as obesity and cancer. It should be stressed out
the absence of some data in variables collected, which rely solely in records. Furthermore, the size and

location of hernias was not assessed.

New strategies to decrease the incidence of IH should be adopted in the clinical practice. These measures
might entail weight control in the preoperative period, which has been shown to have positive outcomes in
rehabilitation programs and preoperative admission criteria and thus could impact favourably in
postoperative complications [26], such as wound healing and incisional hernia. It was also studied the use
of prophylactic prosthetic mesh in colorectal surgery, which has been shown to prevent the occurrence of
IH [27]. Other studies also mention the possible role of peritoneal drainage after pancreatic surgery in
affecting complications and lowering mortality [28], but further research is needed to prove the efficacy of
this technique in preventing postoperative complications. Another study reports the prophylactic single-use
negative pressure wound therapy system to prevent surgical site complications, as SSl, dehiscence and
length of stay [29].This technique might have a relevant role in the occurrence of incisional hernia, as it

prevents wound complications described as risk factors for IH in the present study.
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CONCLUSION

In conclusion, height, obesity and wound complications are risk factors for IH in pancreatic surgery
patients, while obesity has independently associated with an increase of incidence of I1H, being risk factor
in the group of open hepatobiliary surgery. The incidence goes up to 12% in patients submitted to pancreatic
surgery, while the risk of IH is higher in patients submitted to hepatobiliary surgery (27%). Postoperative
complications are cause for extended hospitalisation, but these also carry increased costs and deterioration
of long-term quality of life. These complications impact work, health, and recovery, and should be carefully
monitored and prevented for the sake of healthcare. It is suggested the adoption of strategies in the clinical

practice which prevent this high incidence, namely in high-risk patients.
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Captions

Figure 1 — Kaplan-Meier plot showing cumulative incidence of IH in patients submitted to hepato-

pancreato-biliary laparotomy.

Figure 2 — Kaplan-Meier plot of patients with incisional hernia who were submitted to pancreatic

laparotomy

Figure 3 — Kaplan-Meier plot showing the cumulative incidence of IH among the patients submitted to

open hepatobiliary surgery between 2010 and 2016

Table 1 — Information about the population of the study, including pre-, peri- and post-operative
characteristics, as well as the method applied to study the variable

BMI: Body Mass Index; ASA score: American Society of Anaesthesiologists score

Table 2a — Diagnosis of the patients submitted to pancreatic surgery. The values shown are the frequency
and percentage of patients with a determined diagnosis within each group. Due to the great range of

diagnosis attributed to the patients, only the most frequent diagnosis in each group are shown.

Table 2b — Most frequent diagnosis of the patients submitted to hepatobiliary surgery. The values shown
are the frequency and percentage of patients with a determined diagnosis within each group. Due to the

great range of diagnosis attributed to the patients, only the most frequent diagnosis in each group are shown.

Table 3 - Characteristics of the patients submitted to pancreatic surgery

DPC: Duodenopancreatectomy; BMI: Body Mass Index; ASA score: American Society of
Anaesthesiologists score

Table 4 — Cox Proportional Hazard Ratio test (Cox Regression) applied to the population which underwent
pancreatic surgery

BMI: Body Mass Index; ASA score: American Society of Anaesthesiologists score

Table 5 - Characteristics of the patients submitted to hepatobiliary surgery

BMI: Body Mass Index; ASA score: American Society of Anaesthesiologists score
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Table 6 — Cox Proportional Hazard Ratio applied to the patients submitted to hepatobiliary surgery.

BMI: Body Mass Index; ASA score: American Society of Anaesthesiologists score
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Table 1

Patients’ Characteristics

Incisional Hernia

No Incisional Hernia

p (significance)

Number of patients

83

571

Type of Surgery

Hepatobiliary surgery 62 382 0.289
Pancreatic surgery 21 184
Mixed (hepatobiliary and pancreatic | 0 5
surgery)
Gender
Female 29 266 0.058
Male 54 305
Age (years) 63.77 (34-81) 59.80 (21-86) 0.007
Weight (kg) 76.54 (50-122) 69.53 (40-130) <0.0001
Height (cm) 165.57 (144-185) 164.15 (110-194) 0.129
BMI (kg/m?) 27.96 (20.20-42.74) | 25.82 (16.41-66.94) < 0.0001
Smoker 11 62 0.575
Diabetes mellitus 20 110 0.305
Perirenal fat (mm) 21.96 (3.5-50.5) 16.94 (1.2-53.1) < 0.0001
Subcutaneous fat (mm) 27.08 (6.8-56.0) 22.91 (4.2-54.9) 0.022
History of Chemotherapy 26 192 0.710
Previous Incisional Hernia 7 18 0.019
History of Surgery 64 416 0.506
ASA Score
1 3 57
2 55 373 0.074
3 23 138
4 2 3
Preoperative albumin (g/1) 37.91 (17.7-52.6) 38.40 (7.1-51.4) 0.609
Preoperative creatinine 0.85 (0.37-2.22) 0.81 (0.29-8.29) 0.045
Malignancy 65 430 0.405
Stage
| 11 32
1 13 92 0.107
1l 26 196
v 15 97
Duration of surgery (min) 267.9 (60-506) 263.47 (25-615) 0.762
Type of incision
J Incision 53 366
L Incision 3 14 0.296
Midline 17 86
Subcostal 7 95
Transverse 1 6
Type of closing suture
Monomax® 0 7
PDS® 29 177 0.377
Prolene® 27 241
Vicryl® 6 34
Absorbable 35 219 0.224
Monofilament 56 425 0.456
Prosthetic prophylaxis 1 1 0.238
Operative blood loss (ml) 31.81 (0-1200) 13.35 (0-1000) 0.900
Blood Transfusion 7 38 0.492
Postoperative hospital stay (days) 21.37 (4-221) 12.47 (2-204) 0.002
Antibiotic therapy 38 190 0.036
Postoperative chemotherapy 44 345 0.231
Morbidity (Clavien-Dindo > 3) 15 43 0.002
Seroma 5 21 0.360
Superficial wound dehiscence 10 23 0.002
Superficial surgical site infection 22 46 <0.0001
Pleural effusion 32 137 0.007
Pneumonia 3 13 0.442
Atelectasis 12 71 0.597
Follow up time (months) 16.59 (0.33-80.47) | 29.83 (1.83-93.77) < 0.0001
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Table 2a

Most Frequent Diagnosis
in Pancreatic Surgery

Pancreatic Duct Adenocarcinoma
Ampulla of Vater Disease

Intraductal Papillary Mucinous Neoplasm
Pancreatic Neuroendocrin Tumor
Pancreatic Cystadenoma
Cholangiocarcinoma

Frequency Percentage

34
31
23
20
15
13

16,2
14,8
11,0
9,5
7,1
6,2
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Table 2b

Most Frequent Diagnosis in Hepatobiliary
Surgery

Colorectal Liver Metastases
Benign Hepatic Disease
Non-Colorectal Liver Metastases
Hepatocarcinoma
Cholangiocarcinoma
Gallbladder cancer

Frequency

219
52
49
39
28
19

Percentage

49,3
11,7
11,0
8,8
6,3
4,3
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Table 3

Patients’ Characteristics

Incisional Hernia

No Incisional Hernia

p (significance)

Number of patients

21

189

Procedure

DPC+Partial hepatectomy 0 5
Distal pancreatectomy 2 16
Partial pancreatectomy 2 10 0.706
Proximal pancreatectomy 0 2
Subtotal pancreatectomy 0 5
Radical duodenopancreatectomy 16 150
Non-specified intervention 1 2
Gender
Female 6 87 0.166
Male 15 102
Age (years) 62.48 (38-81) 60.93 (29-85) 0.636
Weight (kg) 75.16 (53-107) 66.86 (40-120) 0.006
Height (cm) 169.29 (154-181) 164.71 (140-187) 0.012
BMI (kg/m?) 26.21 (20.20-33.39) 24.60 (16.41-45.79) 0.072
Smoker 2 26 0.747
Diabetes mellitus 4 46 0.788
Perirenal fat (mm) 22.61 (3.5-50.5) 17.58 (1.2-43.6) 0.075
Subcutaneous fat (mm) 23.85 (10.6-39.9) 20.14 (4.3-42.6) 0.139
History of Chemotherapy 1 8 1.000
Previous Incisional Hernia 0 3 1.000
History of Surgery 12 112 1.000
ASA Score
1 2 23
2 12 131 0.158
3 6 34
4 1 1
Preoperative albumin (g/l) 35.71 (18.1-52.6) 36.54 (7.1-48.8) 0.731
Preoperative creatinine 0.89 (0.37-2.22) 0.84 (0.29-8.29) 0.373
Malignancy 15 127 0.809
Stage
| 4 9
1 2 34 0.123
i 7 72
v 2 11
Duration of surgery (min) 332.90 (60-475) 325.11 (25-615) 0.343
Type of incision
J Incision 11 103
Midline 3 20 0.933
Subcostal 6 59
Transverse 1 6
Type of closing suture
PDS® 3 34 0.336
Prolene® 6 94
Vicryl® 1 3
Absorbable 4 42 0.725
Monofilament 9 133 0.249
Blood Transfusion 1 10 1.000
Postoperative hospital stay (days) 45.48 (9-221) 19.07 (3-204) <0.0001
Antibiotic therapy 13 107 0.817
Postoperative chemotherapy 6 83 0.245
Morbidity (Clavien-Dindo > 3) 9 26 0.001
Seroma 1 5 0.473
Superficial wound dehiscence 8 8 <0.0001
Superficial surgical site infection 13 20 <0,0001
Pleural effusion 15 65 0.001
Pneumonia 1 7 0.576
Atelectasis 7 35 0.146
Follow up time (months) 8.18 (0.33-29.10) 31.79 (3.33-90.10) <0.0001
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Table 4

Patients’ Characteristics

Cox Regression Univariate

Cox Regression Multivariate

HR (95% ClI) p HR (95% Cl) p
Procedure 0.792 (0.458-1.369) 0.403
Gender (Female/Male) 0.472 (0.183-1.216) 0.120
Age > 66.7 (years) 1.156 (0.486-2.746) 0.743
Weight > 69.5 (kg) 3.703 (1.356-10.109) 0.011 2.919 (0.458-18.584) 0.257
Height > 167.5 (cm) 4.704 (1.823-12.135) 0.001 4.835 (1.181-19.798) 0.028
BMI > 245 (kg/m?) 2.319 (0.936-5.748) 0.069 1.992 (0.472-8.401) 0.348
Smoker 0.601 (0.140-2.582) 0.493
Diabetes mellitus 0.767 (0258-2.281) 0.634
Perirenal fat > 16.55 (mm) 2.912 (1.037-8.178) 0.042 0.996 (0.227-4.369) 0.995
Subcutaneous fat > 23.25 (mm) 2.533(1.000 -6.419) 0.050 3.692 (1.080-12.621) 0.037
History of Chemotherapy 1.530 (0.204-11.462) 0.679
Previous Incisional Hernia 0.049 (0.000 - >100.00) | 0.719
History of Surgery 0.892 (0.376-2.116) 0.795
ASA Score (1/2:3/4) 1.090 (0.763-1.556) 0.637
Preoperative albumin > 37.55 (g/l) 0.983 (0.417-2.316) 0.969
Preoperative creatinine > 0.755 1.410 (0.594-3.346) 0.436
Malignancy 1.407 (0.544-3.639) 0.481
Duration of surgery > 327.5 (min) 2.107 (0.871-5.093) 0.098 1.402 (0.371-5.300) 0.618
Type of incision 1.103 (0.771-1.580) 0.591
Type of closing suture 1.241 (0.334-4.612) 0.747
Blood Transfusion 0.928 (0.125-6.919) 0.942
Postoperative hospital stay > 17,5 (days) 3.100 (1.251-7.682) 0.015 0.750 (0.172-3.271) 0.701
Antibiotic therapy 1.170 (0.485-2.825) 0.727
Postoperative chemotherapy 0.564 (0.218-1.454) 0.236
Morbidity (Clavien-Dindo > 3) 4.088 (1.722-9.705) 0.001 0.232 (0.037-1.468) 0.121
Seroma 1.630 (0.219-12.148) 0.634
Superficial wound dehiscence 15.075 (6.128-37.082) <0.0001 | 26.402 (4.114-160.43) 0.001
Superficial surgical site infection 11.667 (4.823-28.224) <0.0001 | 6.698 (2.116-21.199) 0.001
Pleural Effusion 4.334 (1.681-11.172) 0.002 2.243 (0.615-8.176) 0.221
Pneumonia 1.110 (0.149-8.274) 0.919
Atelectasis 2.032 (0.820-5.036) 0.126
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Table 5

Patients’ Characteristics

Incisional Hernia

No Incisional Hernia

p (significance)

Number of patients

62

382

Procedure
Liver Biopsy 1 5
Partial Hepatectomy 58 367 0.317
Liver Lobectomy 3 6
Non-specified intervention 0 4
Gender
Female 23 179 0.170
Male 39 203
Age (years) 64.21 (34-81) 59.25 (21-86) 0.004
Weight (kg) 77.01 (50-122) 70.82 (40-130) 0.004
Height (cm) 164.31 (144-185) 163.88 (110-194) 0.673
BMI (kg/m?) 28.55 (20.90-42.74) 26.42 (17.16-66.94) 0.002
Smoker 9 36 0.218
Diabetes mellitus 16 64 0.107
Perirenal fat (mm) 21.70 (4.0-48.0) 16.67 (2.0-53.1) 0.001
Subcutaneous fat (mm) 28.31 (6.8-56.0) 24.10 (4.2-54.9) 0.067
History of Chemotherapy 25 184 0.274
Previous Incisional Hernia 7 15 0.013
History of Surgery 52 304 0.496
ASA Score
1 1 34 0.185
2 43 242
3 17 104
4 1 2
Preoperative albumin (g/l) 38.82 (17.7-48.0) 39.51 (10.4-51.4) 0.423
Preoperative creatinine 0.83 (0.40-1.78) 0.79 (0.36-5.60) 0.070
Malignancy 50 303 0.603
Stage
| 7 23
1 11 58 0.514
i 19 124
v 13 86
Duration of surgery (min) 245.85 (120-506) 233.48 (50-540) 0.281
Type of incision
J Incision 42 263
Midline 3 14 0.172
Subcostal 14 66
Transverse 1 36
Type of closing suture
Monomax® 0 7
PDS® 26 138 0.587
Prolene® 21 147
Vicryl® 5 31
Absorbable 31 177 0.551
Monofilament 47 292 1.000
Prosthetic prophylaxis 1 1 0.141
Blood Transfusion 6 28 0.451
Postoperative hospital stay (days) 13.21 (4-42) 9.21 (2-109) 0.001
Antibiotic therapy 25 83 0.002
Postoperative chemotherapy 39 260 0.422
Morbidity (Clavien-Dindo > 3) 6 17 0.114
Seroma 4 16 0.503
Superficial wound dehiscence 2 15 1.000
Superficial surgical site infection 9 26 0.070
Pleural effusion 17 72 0.125
Pneumonia 2 6 0.310
Atelectasis 5 36 1.000
Follow up time (months) 19.51 (1.83-80.47) 28.86 (1.83-93.77) <0.0001
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Table 6

Patients’ Characteristics

Cox Regression Univariate

Cox Regression Multivariate

HR (95% ClI) p HR (95% ClI) p
Procedure 1.336 (0.895-1.994) 0.156
Gender (Female/Male) 0.610 (0.364-1.024) 0.061 1.019 (0.439-2.365) 0.964
Age > 61.5 (years) 1.492 (0.898-2.480) 0.122
Weight > 71.95 (kg) 2.011 (1.200-3.370) 0.008 0.735 (0.290-1.861) 0.516
Height > 163.75 (cm) 1.537 (0.928-2.546) 0.095 1.066 (0.499-2.273) 0.869
BMI > 25.95 (kg/m?) 1.785 (1.047-3.042) 0.033 2.694 (1.063-6.824) 0.037
Smoker 2.051 (1.005-4.185) 0.048 2.243 (0.930-5.409) 0.072
Diabetes mellitus 1.535 (0.869-2.712) 0.140
Perirenal fat > 14.65 (mm) 2.829 (1.490-5.370) 0.001 2.251 (1.028-4.931) 0.043
Subcutaneous fat > 23.7 (mm) 1.472 (0.821-2.638) 0.194
History of Chemotherapy 0.685 (0.412-1.139) 0.144
Previous Incisional Hernia 2.187 (0.990-4.830) 0.053 1.451 (0.574-3.669) 0.432
History of Surgery 1.091 (0.568-2.094) 0.794
ASA Score (1/2:3/4) 1.077 (0.622-1.866) 0.791
Preoperative albumin > 40.45 (g/l) 0.816 (0.470-1.417) 0.471
Preoperative creatinine > 0.715 1.976 (1.155-3.380) 0.013 1.586 (0.761-3.303) 0.218
Malignancy 0.907 (0.492-1.675) 0.756
Duration of surgery > 224.5 (min) 1.141 (0.693-1.880) 0.604
Type of incision 1.077 (0.878-1.321) 0.476
Type of closing suture 0.716 (0.460-1.114) 0.138
Prosthetic prophylaxis 2.997 (0.414-21.673) 0.277
Blood Transfusion 1.287 (0.554-2.989) 0.558
Postoperative hospital stay > 6.5 (days) | 2.116 (1.231-3.638) 0.007 1.509 (0.761-3.079) 0.258
Antibiotic therapy 2.206 (1.327-3.666) 0.002 1.563 (0.767-3.188) 0.219
Postoperative chemotherapy 0.633 (0.377-1.062) 0.083 0.526 (0.264-1.047) 0.068
Morbidity (Clavien-Dindo > 3) 1.957 (0.843-4.545) 0.118
Seroma 1.833 (0.663-5.063) 0.243
Superficial wound dehiscence 1.173 (0.285-4.825) 0.825
Superficial surgical site infection 2.387 (1.171-4.865) 0.017 1.425 (0.553-3.674) 0.463
Pleural effusion 1.806 (1.031-3.162) 0.039 1.091 (0.485-2.454) 0.833
Pneumonia 3.691 (0.896-15.211) 0.071 1.425 (0.302-20.188) 0.400
Atelectasis 0.902 (0.361-2.253) 0.825
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Centro Hospitalar de Sao Jodo / Faculdade de Medicina da Universidade do Porto

Titulo do Projecto: Hérnia Incisional em cirurgia hepatobiliar e pancreatica - Incidéncia e fatores de risco
Nome do Investigador Principal: José Chen Xu, aluno do Mestrado Integrado em Medicina da FMUP
Onde decorre o Estudo: No Servigco de Cirurgia Geral do CHSJ. Dispde de autorizagio do Dr. José Costa
Maia.

Objectivos do Estudo:

Determinar a incidéncia de hérnia incisional apos cirurgia aberta hepatobiliar e pancreatica.

Determinar fatores de risco de hérnia incisional em cirurgia hepatobiliar e pancreatica.

Insere-se no ambito do Mestrado Integrado em Medicina da FMUP, sob orientagdo do Dr. Renato José

Bessa de Melo.

Beneficiolrisco: N/A

Confidencialidade dos dados:

Os dados serdo utilizados recorrendo a uma referéncia numérica, garantindo o seu anonimato.
Respeito pela liberdade e autonomia do sujeito de ensaio: N/A

Curriculum do investigador: Adequado a investigacao.

Data previsivel da conclusao do estudo: Marco de 2018

Conclusdo: Proponho um parecer favoravel a realizagio deste projecto de investigacéo.
Porto, 21 de Abril de 2017
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[PORTO
F ACULDADE DE MEDICINA

Memoorooroms  Questiondrio para submissédo de Investigacao

SAO JOAO

Exmo. Sr. Presidente da Comissdo de Etica do Centro Hospitalar de Séo Jodo/
Faculdade de Medicina da Universidade do Porto,

Pretendendorealizar a investigagdo infracitada, solicito a V. Exa, na qualidade de Investigador, a sua apreciagdoe a

elaborac@oe dorespetivo parecer. Para o efeito, anexo toda a documentagdo requerida.

/IDENTIFICACAO DOESTUDO

Tituloda investigagéo: Hérnia incisional em cirurgia hepatobiliar e pancredtica - incidéncia e fatores de risco

Nome do investigador: José Chen Xu

Endereco eletrdnico: josechenx@gmail.com Contacto telefénico: 917862758

Caracterizacdo da investigagao:

Estudoretrospetivo (] Estudoobservacional [_| Estudoprospetivo
] Inquérito D Qutro.Qual?

Tipo de investigagdo:

[ ] Comintervencio [ ] Semintervencao

Formacdo do investigador em boas préticas clinicas (GCP): [_] Sim Néao

Promotor {se aplicdvel):

Nome do orientador de dissertagao/tese (se aplicdvel): Renato José Bessa de Melo

Endereco eletrdnico: rbmelo@gmail.com

Local/locais onde se realiza a investigagao: Centro Hospitalar de Sdo Jodo

Data prevista parainicio: 09 / 02 /2017 Data previstaparaotérmine: 0%/ 03 /2018

PROTOCOLO DO ESTUDO

Sintese dos objetivos:

- Determinar a incidéncia de hérnia incisional apds cirurgia aberta hepatobiliar e pancreatica.
- Determinar fatores de risco de hérnia incisional em cirurgia hepatobiliar e pancreética.

Fundamentacdo ética (ganhos em conhecimento/inovagao; ponderagao beneficios/riscos):

O presente estudo permitird averiguar fatores de risco que refletir-se-do potencialmente em ganho de conhecimento e beneficiar futuros
doentes a serem submetidos a cirurgia aberta em hepatobiliar ou pancredtica. Permitird portanto a concetualizacdo de estratégias para
minimizar o risco de desenvolvimento de hérnias ventrais apds cirurgia aberta.
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' CONFIDENCIALIDADE

De que forma é garantida a anonimizagao dos dados recolhidos de toda a informacao?

Os dados serdo utilizados recorrendo a uma referéncia numérica, garantindo o seu anonimato.

Oinvestigador necessita ter acesso a dados do processo clinico? X Sim [ ] Nao
Estd previsto o registo de imagem ou som dos participantes? [Jsim X Nao
Se sim, estd prevista a destruigdo deste registo apds o sua utilizagao? [Jsim [ ] Nao
CONSENTIMENTO

0 estudo implicarecrutamento de:

Doentes: ] Sim  [X] Nao Voluntérios saudaveis: [ ] Sim X Nao

Menoresde 18anos: [] Sim X Nao

QOutras pessoas sem capacidade do exercicio de autonomia: [ 1 sim Nao

A investigacdo prevé a obtencdo de Consentimento Informado: []sim [X Nao

Se ndo, referir qual o fundamento para a isencéo:

N&o serfo causados riscos ou incomodos a outrem, uma vez que ndo serd necessario contacto direto com os doentes. irdo ser utilizados
os dados do processo, que serdo submetidos a tratamento de dados eletrdnico.

Existe informacéo escrita aos participantes: [ | Sim Nao

PROPRIEDADEDOS DADOS

Ainvestigacdo e os seus resultados sdo propriedade intelectual de:
L] Investigador [] Promotor ] Ambos X Servico onde érealizado
[ ] Naoaplicavel Outro:

BENEFICIOS, RISCOS E CONTRAPARTIDAS PARA 0S PARTICIPANTES

Beneficios previsiveis:

Riscos/incdmodos previsiveis:

Séo dadas contrapartidas aos participantes:
-pela participacgdo L) sim [ Nao X Nao aplicével
-pelas deslocacdes [ sim [] Nao Naoaplicavel
-pelas faltas ao emprego [Jsim [] Nao [X| Naoaplicavel
-por outras perdasedanos [ | Sim [ ] Nao Nao aplicével

CUSTOS /PLANO FINANCEIRO

Os custos da investigagao sdo suportados por:
D Investigador D Promotor D Servico onde é realizado
X Naoaplicavel Outrox

\Existe protocolo financeiro? D Sim Nao

(o8}



LISTADEDOCUMENTOS ANEXO0S
Pedido de autorizacdo ao Presidente do Conselho de Administracdo do Centro Hospitalar de Sao Jodo (se aplicével)

L] Pedido de autorizacgo & Diretora da Faculdade de Medicina da Universidade do Porto (se aplicével)
X Protocolo do estudo
X Declaracao do Diretor de Servico onde decorre o estudo
(sendo um estudo na drea de enfermagem deve anexar também a concordéncia da chefia de enfermagem)
[ Profissional de ligacdo
X Informacso dos orientadores
] Informagao ao participante
{_] Modelo de consentimento

L] Instrumentos a utilizar (inquéritos, questiondrios,escalas, p.ex.):

X] Curriculum Vitae abreviado (mdx. 3 pdginas)
[ ] Protocolo financeiro
[ ] Outros:

COMPROMISSO DE HONRA E DECLARAGAO DE INTERESSES

Declaro por minha honra que as informagdes prestadas neste questiondrio sdo verdadeiras. Mais declaro que, du-
rante o estudo, serdo respeitadas as recomendacées constantes da Declaracdo de Helsinquia (1960 e respetivas
emendas), e da Organiza¢cdo Mundial da Saide, Conven¢do de Oviedo e das “Boas Prdticas Clinicas” (GCP/ICH) no
que se refere & experimentagdo que envolve seres humanos. Aceito, também, a recomendacdo da CES de que o re-
crutamento para este estudo se fard junto de doentes que néo tenham participado em outro estudo, nos ultimos trés

meses. Comprometo-me a entregar & CES o relatdrio final da investiga¢do, assim que concluido.

Porte, 9 e fevereiro de 2017 ) ( ) }
. - / |
Nome legivel: José Chen Xu P &gxﬁm .»(«u
} assinatura
Parecer da Comisséao de Etica do Centro Hospitalar de Sdo Jodo/ FMUP Emitido nareunido plenaria da CE de 92 R, Y / 14
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& Reviews are exhaustive studies, either original papers or review of the literature.

They should not exceed 20 manuscript pages The references should be limited to
50.

# Case Reports are brief communications which describe a new finding or very rare
case. They should not exceed 7500 characters, not be signed by more than 5
authors and not include more than 1 figure, 1 table and 5 references. No abstracts
and keywords are required and the text should not be divided into separate sections.
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limited to 500 words and should include no more than 5 pertinent references. If they
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and the illustration of the use of new devices. The article should clearly describe an
intervention in a step-by-step fashion and provide appropriate high-quality
illustrations. Priority will be given to How-I-Do-lIt articles describing techniques used
on large numbers of patients, with successful outcomes. Submission of How- I-Do-It
article on small numbers of patients is discouraged. Individual case reports are not
considered How-I do-it articles. The article should consist of a brief introduction (one
or two paragraphs) describing the rational for the procedure, followed by a
comprehensive description of the technique. High quality illustrations are preferred
rather than photographs. If photographs must be used, they should be accompanied
with line drawings if possible. The article should conclude with a brief discussion of
the results in patients along with a summary.

MANUSCRIPT SUBMISSION

Manuscript Submission

Submission of a manuscript implies: that the work described has not been published before; that
it is not under consideration for publication anywhere else; that its publication has been
approved by all co-authors, if any, as well as by the responsible authorities — tacitly or explicitly
— at the institute where the work has been carried out. The publisher will not be held legally
responsible should there be any claims for compensation.

Permissions

Authors wishing to include figures, tables, or text passages that have already been published
elsewhere are required to obtain permission from the copyright owner(s) for both the print and
online format and to include evidence that such permission has been granted when submitting
their papers. Any material received without such evidence will be assumed to originate from the
authors.

Online Submission

Please follow the hyperlink “Submit online” on the right and upload all of your manuscript files
following the instructions given on the screen.

TITLE PAGE

Title Page
The title page should include:

- The name(s) of the author(s)

- A concise and informative title

- The affiliation(s) and address(es) of the author(s)

# The e-mail address, and telephone number(s) of the corresponding author
# [f available, the 16-digit ORCID of the author(s)

Abstract

Please provide a structured abstract of 150 to 250 words which should be divided into the
following sections:

Purpose (stating the main purposes and research question)
Methods

Results

Conclusions

Keywords

Please provide 4 to 6 keywords which can be used for indexing purposes.



Please note:

« If available please add the Twitter handle of the author(s).

TEXT

Text Formatting

Manuscripts should be submitted in Word.

¢+ Use a normal, plain font (e.g., 10-point Times Roman) for text.

+ Use italics for emphasis.

- Use the automatic page numbering function to number the pages.
- Do not use field functions.

- Use tab stops or other commands for indents, not the space bar.
# Use the table function, not spreadsheets, to make tables.

# Use the equation editor or MathType for equations.

# Save your file in docx format (Word 2007 or higher) or doc format (older Word
versions).

Manuscripts with mathematical content can also be submitted in LaTeX.

LaTeX macro package (zip, 181 kB)

Headings

Please use no more than three levels of displayed headings.

Abbreviations

Abbreviations should be defined at first mention and used consistently thereafter.

Footnotes

Footnotes can be used to give additional information, which may include the citation of a
reference included in the reference list. They should not consist solely of a reference citation,
and they should never include the bibliographic details of a reference. They should also not
contain any figures or tables.

Footnotes to the text are numbered consecutively; those to tables should be indicated by
superscript lower-case letters (or asterisks for significance values and other statistical data).
Footnotes to the title or the authors of the article are not given reference symbols.

Always use footnotes instead of endnotes.

Acknowledgments

Acknowledgments of people, grants, funds, etc. should be placed in a separate section on the
title page. The names of funding organizations should be written in full.

REFERENCES

TABLES

& All tables are to be numbered using Arabic numerals.
# Tables should always be cited in text in consecutive numerical order.

- For each table, please supply a table caption (title) explaining the components of the
table.

& |dentify any previously published material by giving the original source in the form of
a reference at the end of the table caption.
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# Footnotes to tables should be indicated by superscript lower-case letters (or
asterisks for significance values and other statistical data) and included beneath the
table body.

ARTWORK AND ILLUSTRATIONS GUIDELINES

Electronic Figure Submission

& Supply all figures electronically.
» Indicate what graphics program was used to create the artwork.

 For vector graphics, the preferred format is EPS; for halftones, please use TIFF
format. MSOffice files are also acceptable.

# \ector graphics containing fonts must have the fonts embedded in the files.

& Name your figure files with "Fig" and the figure number, e.g., Fig1.eps.
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- Definition: Black and white graphic with no shading.

# Do not use faint lines and/or lettering and check that all lines and lettering within the
figures are legible at final size.

- All lines should be at least 0.1 mm (0.3 pt) wide.

- Scanned line drawings and line drawings in bitmap format should have a minimum
resolution of 1200 dpi.

# \lector graphics containing fonts must have the fonts embedded in the files.

Halftone Art

Definition: Photographs, drawings, or paintings with fine shading, etc.

If any magnification is used in the photographs, indicate this by using scale bars
within the figures themselves.

Halftones should have a minimum resolution of 300 dpi.
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Definition: a combination of halftone and line art, e.g., halftones containing line

drawing, extensive lettering, color diagrams, etc.

Combination artwork should have a minimum resolution of 600 dpi.

Color Art

Color art is free of charge for online publication.
If black and white will be shown in the print version, make sure that the main

information will still be visible. Many colors are not distinguishable from one another
when converted to black and white. A simple way to check this is to make a
xerographic copy to see if the necessary distinctions between the different colors are

still apparent.

If the figures will be printed in black and white, do not refer to color in the captions.
Color illustrations should be submitted as RGB (8 bits per channel).

Figure Lettering



& To add lettering, it is best to use Helvetica or Arial (sans serif fonts).

+ Keep lettering consistently sized throughout your final-sized artwork, usually about
2-3 mm (8-12 pt).

& Variance of type size within an illustration should be minimal, e.g., do not use 8-pt
type on an axis and 20-pt type for the axis label.

- Avoid effects such as shading, outline letters, etc.

- Do not include titles or captions within your illustrations.

Figure Numbering

All figures are to be numbered using Arabic numerals.

Figures should always be cited in text in consecutive numerical order.

Figure parts should be denoted by lowercase letters (a, b, c, etc.).

If an appendix appears in your article and it contains one or more figures, continue
the consecutive numbering of the main text. Do not number the appendix figures,

"A1, A2, A3, etc." Figures in online appendices (Electronic Supplementary Material)
should, however, be numbered separately.

Figure Captions

& Each figure should have a concise caption describing accurately what the figure
depicts. Include the captions in the text file of the manuscript, not in the figure file.

- Figure captions begin with the term Fig. in bold type, followed by the figure number,
also in bold type.

+ No punctuation is to be included after the number, nor is any punctuation to be
placed at the end of the caption.

# |dentify all elements found in the figure in the figure caption; and use boxes, circles,
etc., as coordinate points in graphs.

- ldentify previously published material by giving the original source in the form of a
reference citation at the end of the figure caption.

Figure Placement and Size

Figures should be submitted separately from the text, if possible.

When preparing your figures, size figures to fit in the column width.

For most journals the figures should be 39 mm, 84 mm, 129 mm, or 174 mm wide
and not higher than 234 mm.

For books and book-sized journals, the figures should be 80 mm or 122 mm wide
and not higher than 198 mm.

Permissions

If you include figures that have already been published elsewhere, you must obtain permission
from the copyright owner(s) for both the print and online format. Please be aware that some
publishers do not grant electronic rights for free and that Springer will not be able to refund any
costs that may have occurred to receive these permissions. In such cases, material from other
sources should be used.

Accessibility

In order to give people of all abilities and disabilities access to the content of your figures,
please make sure that

All figures have descriptive captions (blind users could then use a text-to-speech
software or a text-to-Braille hardware)

Patterns are used instead of or in addition to colors for conveying information
(colorblind users would then be able to distinguish the visual elements)

Any figure lettering has a contrast ratio of at least 4.5:1



ELECTRONIC SUPPLEMENTARY MATERIAL

Springer accepts electronic multimedia files (animations, movies, audio, etc.) and other
supplementary files to be published online along with an article or a book chapter. This feature
can add dimension to the author's article, as certain information cannot be printed or is more
convenient in electronic form.

Before submitting research datasets as electronic supplementary material, authors should read
the journal’'s Research data policy. We encourage research data to be archived in data
repositories wherever possible.

Submission

Supply all supplementary material in standard file formats.

Please include in each file the following information: article title, journal name, author
names; affiliation and e-mail address of the corresponding author.

To accommodate user downloads, please keep in mind that larger-sized files may
require very long download times and that some users may experience other
problems during downloading.

Audio, Video, and Animations

Aspect ratio: 16:9 or 4:3

Maximum file size: 25 GB

Minimum video duration: 1 sec

Supported file formats: avi, wmv, mp4, mov, m2p, mp2, mpg, mpeg, flv, mxf, mts,
m4v, 3gp

Text and Presentations

Submit your material in PDF format; .doc or .ppt files are not suitable for long-term
viability.
A collection of figures may also be combined in a PDF file.

Spreadsheets
Spreadsheets should be submitted as .csv or .xlsx files (MS Excel).
Specialized Formats

Specialized format such as .pdb (chemical), .wrl (VRML), .nb (Mathematica
notebook), and .tex can also be supplied.

Collecting Multiple Files
It is possible to collect multiple files in a .zip or .gz file.
Numbering

If supplying any supplementary material, the text must make specific mention of the
material as a citation, similar to that of figures and tables.
Refer to the supplementary files as “Online Resource”, e.g., "... as shown in the

animation (Online Resource 3)", “... additional data are given in Online Resource 4”.
Name the files consecutively, e.g. “ESM_3.mpg”, “ESM_4.pdf”.

Captions

For each supplementary material, please supply a concise caption describing the
content of the file.

Processing of supplementary files



Electronic supplementary material will be published as received from the author
without any conversion, editing, or reformatting.

Accessibility

In order to give people of all abilities and disabilities access to the content of your
supplementary files, please make sure that

The manuscript contains a descriptive caption for each supplementary material
Video files do not contain anything that flashes more than three times per second (so
that users prone to seizures caused by such effects are not put at risk)

AFTER ACCEPTANCE
OPEN CHOICE
SCIENTIFIC STYLE

ENGLISH LANGUAGE EDITING

For editors and reviewers to accurately assess the work presented in your manuscript you need
to ensure the English language is of sufficient quality to be understood. If you need help with
writing in English you should consider:

Asking a colleague who is a native English speaker to review your manuscript for
clarity.

Visiting the English language tutorial which covers the common mistakes when
writing in English.

Using a professional language editing service where editors will improve the English
to ensure that your meaning is clear and identify problems that require your review.
Two such services are provided by our affiliates Nature Research Editing Service
and American Journal Experts. Springer authors are entitled to a 10% discount on
their first submission to either of these services, simply follow the links below.

English language tutorial
Nature Research Editing Service

American Journal Experts

Please note that the use of a language editing service is not a requirement for publication in this
journal and does not imply or guarantee that the article will be selected for peer review or
accepted.

If your manuscript is accepted it will be checked by our copyeditors for spelling and formal style
before publication.
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ETHICAL RESPONSIBILITIES OF AUTHORS

This journal is committed to upholding the integrity of the scientific record. As a member of the
Committee on Publication Ethics (COPE) the journal will follow the COPE guidelines on how to
deal with potential acts of misconduct.
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Authors should refrain from misrepresenting research results which could damage the trust in
the journal, the professionalism of scientific authorship, and ultimately the entire scientific
endeavour. Maintaining integrity of the research and its presentation can be achieved by
following the rules of good scientific practice, which include:

# The manuscript has not been submitted to more than one journal for simultaneous
consideration.

- The manuscript has not been published previously (partly or in full), unless the new
work concerns an expansion of previous work (please provide transparency on the
re-use of material to avoid the hint of text-recycling (“self-plagiarism”)).

- A single study is not split up into several parts to increase the quantity of
submissions and submitted to various journals or to one journal over time (e.g.
“salami-publishing”).

- No data have been fabricated or manipulated (including images) to support your
conclusions

» No data, text, or theories by others are presented as if they were the author’s own
(“plagiarism”). Proper acknowledgements to other works must be given (this includes
material that is closely copied (near verbatim), summarized and/or paraphrased),
quotation marks are used for verbatim copying of material, and permissions are
secured for material that is copyrighted.

Important note: the journal may use software to screen for plagiarism.

# Consent to submit has been received explicitly from all co-authors, as well as from
the responsible authorities - tacitly or explicitly - at the institute/organization where
the work has been carried out, before the work is submitted.

& Authors whose names appear on the submission have contributed sufficiently to the
scientific work and therefore share collective responsibility and accountability for the
results.

& Authors are strongly advised to ensure the correct author group, corresponding
author, and order of authors at submission. Changes of authorship or in the order of
authors are not accepted after acceptance of a manuscript.

+ Adding and/or deleting authors and/or changing the order of authors at revision
stage may be justifiably warranted. A letter must accompany the revised manuscript
to explain the reason for the change(s) and the contribution role(s) of the added
and/or deleted author(s). Further documentation may be required to support your
request.

- Requests for addition or removal of authors as a result of authorship disputes after
acceptance are honored after formal notification by the institute or independent body
and/or when there is agreement between all authors.

- Upon request authors should be prepared to send relevant documentation or data in
order to verify the validity of the results. This could be in the form of raw data,
samples, records, etc. Sensitive information in the form of confidential proprietary
data is excluded.

If there is a suspicion of misconduct, the journal will carry out an investigation following the
COPE guidelines. If, after investigation, the allegation seems to raise valid concerns, the
accused author will be contacted and given an opportunity to address the issue. If misconduct
has been established beyond reasonable doubt, this may result in the Editor-in-Chief’s
implementation of the following measures, including, but not limited to:

If the article is still under consideration, it may be rejected and returned to the author.
If the article has already been published online, depending on the nature and
severity of the infraction, either an erratum will be placed with the article or in severe
cases complete retraction of the article will occur. The reason must be given in the
published erratum or retraction note. Please note that retraction means that the
paper is maintained on the platform, watermarked "retracted" and explanation for
the retraction is provided in a note linked to the watermarked article.

The author’s institution may be informed.



Experimental Subjects/Animals

All authors are expected to abide by accepted ethical standards. In investigations that involve
human subjects or laboratory animals, authors should provide an explicit statement in Materials
and Methods that the experimental protocols were approved by the appropriate institutional
review committee and meet the guidelines of their responsible governmental agency. In the
case of human subjects, informed consent is essential. All randomized controlled clinical trials
(RCTs) should conform to the CONSORT criteria (cf. below). The corresponding author should
indicate whether the RCT has been registered or not.

CONSORT criteria

CONSORT (Consolidated Standards of Reporting Trials)

For Information on the most updated Consort Statement and to download the Consort E-
Checklist and the E-flowchart, go to

Link

Clinical Trial Registration

All trials must be registered in a public trials registry that is acceptable to the International
Committee of Medical Journals Editors (ICMJE).

Link
COMPLIANCE WITH ETHICAL STANDARDS

To ensure objectivity and transparency in research and to ensure that accepted principles of
ethical and professional conduct have been followed, authors should include information
regarding sources of funding, potential conflicts of interest (financial or non-financial), informed
consent if the research involved human participants, and a statement on welfare of animals if
the research involved animals.

Authors should include the following statements (if applicable) in a separate section entitled
“Compliance with Ethical Standards” when submitting a paper:

Disclosure of potential conflicts of interest
Research involving Human Participants and/or Animals
Informed consent

Please note that standards could vary slightly per journal dependent on their peer review
policies (i.e. single or double blind peer review) as well as per journal subject discipline. Before
submitting your article check the instructions following this section carefully.

The corresponding author should be prepared to collect documentation of compliance with
ethical standards and send if requested during peer review or after publication.

The Editors reserve the right to reject manuscripts that do not comply with the above-mentioned
guidelines. The author will be held responsible for false statements or failure to fulfill the above-
mentioned guidelines.

DISCLOSURE OF POTENTIAL CONFLICTS OF INTEREST

Authors must disclose all relationships or interests that could influence or bias the work.
Although an author may not feel there are conflicts, disclosure of relationships and interests
affords a more transparent process, leading to an accurate and objective assessment of the
work. Awareness of real or perceived conflicts of interests is a perspective to which the readers
are entitled and is not meant to imply that a financial relationship with an organization that
sponsored the research or compensation for consultancy work is inappropriate. Examples of
potential conflicts of interests that are directly or indirectly related to the research may
include but are not limited to the following:


http://www.biomedcentral.com/1471-2288/1/2
http://www.consort-statement.org/
http://www.icmje.org/

# Research grants from funding agencies (please give the research funder and the
grant number)

- Honoraria for speaking at symposia

- Financial support for attending symposia

- Financial support for educational programs
- Employment or consultation

# Support from a project sponsor

# Position on advisory board or board of directors or other type of management
relationships

- Multiple affiliations
- Financial relationships, for example equity ownership or investment interest
- Intellectual property rights (e.g. patents, copyrights and royalties from such rights)

# Holdings of spouse and/or children that may have financial interest in the work

In addition, interests that go beyond financial interests and compensation (non-financial
interests) that may be important to readers should be disclosed. These may include but are not
limited to personal relationships or competing interests directly or indirectly tied to this research,
or professional interests or personal beliefs that may influence your research.

The corresponding author collects the conflict of interest disclosure forms from all authors. In
author collaborations where formal agreements for representation allow it, it is sufficient for the
corresponding author to sign the disclosure form on behalf of all authors. Please use the form
that can be found

here:

The corresponding author will include a summary statement on the title page that is separate
from their manuscript, that reflects what is recorded in the potential conflict of interest
disclosure form(s).

See below examples of disclosures:
Funding: This study was funded by X (grant number X).
Conflict of Interest: Author A has received research grants from Company A. Author B has

received a speaker honorarium from Company X and owns stock in Company Y. Author C is a
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RESEARCH INVOLVING HUMAN PARTICIPANTS AND/OR ANIMALS

1) Statement of human rights

When reporting studies that involve human participants, authors should include a statement that
the studies have been approved by the appropriate institutional and/or national research ethics
committee and have been performed in accordance with the ethical standards as laid down in
the 1964 Declaration of Helsinki and its later amendments or comparable ethical standards.

If doubt exists whether the research was conducted in accordance with the 1964 Helsinki
Declaration or comparable standards, the authors must explain the reasons for their approach,
and demonstrate that the independent ethics committee or institutional review board explicitly
approved the doubtful aspects of the study.

The following statements should be included in the text before the References section:

Ethical approval: “All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/or national research committee
and with the 1964 Helsinki declaration and its later amendments or comparable ethical
standards.”


http://www.icmje.org/conflicts-of-interest/

For retrospective studies, please add the following sentence:

“For this type of study formal consent is not required.”

2) Statement on the welfare of animals

The welfare of animals used for research must be respected. When reporting experiments on
animals, authors should indicate whether the international, national, and/or institutional
guidelines for the care and use of animals have been followed, and that the studies have been
approved by a research ethics committee at the institution or practice at which the studies were
conducted (where such a committee exists).

For studies with animals, the following statement should be included in the text before the
References section:

Ethical approval: “All applicable international, national, and/or institutional guidelines for the
care and use of animals were followed.”

If applicable (where such a committee exists): “All procedures performed in studies involving
animals were in accordance with the ethical standards of the institution or practice at which the
studies were conducted.”

If articles do not contain studies with human participants or animals by any of the authors,
please select one of the following statements:

“This article does not contain any studies with human participants performed by any of the
authors.”

“This article does not contain any studies with animals performed by any of the authors.”

“This article does not contain any studies with human participants or animals performed by any
of the authors.”

INFORMED CONSENT

All individuals have individual rights that are not to be infringed. Individual participants in studies
have, for example, the right to decide what happens to the (identifiable) personal data gathered,
to what they have said during a study or an interview, as well as to any photograph that was
taken. Hence it is important that all participants gave their informed consent in writing prior to
inclusion in the study. Identifying details (names, dates of birth, identity numbers and other
information) of the participants that were studied should not be published in written descriptions,
photographs, and genetic profiles unless the information is essential for scientific purposes and
the participant (or parent or guardian if the participant is incapable) gave written informed
consent for publication. Complete anonymity is difficult to achieve in some cases, and informed
consent should be obtained if there is any doubt. For example, masking the eye region in
photographs of participants is inadequate protection of anonymity. If identifying characteristics
are altered to protect anonymity, such as in genetic profiles, authors should provide assurance
that alterations do not distort scientific meaning.

The following statement should be included:

Informed consent: “Informed consent was obtained from all individual participants included in
the study.”

If identifying information about participants is available in the article, the following statement
should be included:

“Additional informed consent was obtained from all individual participants for whom identifying
information is included in this article.”

ETHICAL STANDARDS

Manuscripts submitted for publication must contain a declaration that the experiments comply
with the current laws of the country in which they were performed. Please include this note in a
separate section before the reference list.
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APPENDIX

Poster presented in the “XXXVI1II Congresso Nacional de Cirurgia”, from 8™ to 10" March 2018 in

Lisbon, Portugal, organised by Sociedade Portuguesa de Cirurgia.



Hérnia Incisional em Cirurgia Hepatobiliar e Pancreatica —
incidéncia e fatores de risco
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Altura > 167.5 cm 4.835(1.181-19.798) 0.028

Gordura Subcutanea > 23.25 mm 3.692 (1.080-12.621) 0.037

IMC > 25.95 kg/cm? 2.694 (1.063-6.824) 0.037

Deiscéncia superficial 26.402 (4.114-160.43) 0.001
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Gordura Perirrenal > 14.65 mm 2.251(1.028-4.931) 0.043
Infegdo do local cirurgico 6.698 (2.116-21.199) 0.001




