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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 
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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 
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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  𝒙𝟐 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/m2. 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 
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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).  
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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 

a role 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/m2 (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 SSI, 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 IH, 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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Figure 1 
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Figure 2 
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Figure 3 
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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 

   Pancreatic surgery 

   Mixed (hepatobiliary and pancreatic 

surgery) 

 

62 

21 

0 

 

382 

184 

5 

 

0.289 

Gender 

   Female 

   Male 

 

29 

54 

 

266 

305 

 

0.058 

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/m2) 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 

   2 

   3 

   4 

 

3 

55 

23 

2 

 

57 

373 

138 

3 

 

 

0.074 

Preoperative albumin (g/l) 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 

      I 

      II 

      III 

      IV 

 

11 

13 

26 

15 

 

32 

92 

196 

97 

 

 

0.107 

Duration of surgery (min) 267.9 (60-506) 263.47 (25-615) 0.762 

Type of incision 

   J Incision 

   L Incision 

   Midline 

   Subcostal 

   Transverse 

 

53 

3 

17 

7 

1 

 

366 

14 

86 

95 

6 

 

 

0.296 

Type of closing suture 

   Monomax® 

   PDS® 

   Prolene® 

   Vicryl® 

 

0 

29 

27 

6 

 

7 

177 

241 

34 

 

 

0.377 

      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 
Frequency Percentage 

Pancreatic Duct Adenocarcinoma 34 16,2 

Ampulla of Vater Disease 31 14,8 

Intraductal Papillary Mucinous Neoplasm 23 11,0 

Pancreatic Neuroendocrin Tumor 20 9,5 

Pancreatic Cystadenoma 15 7,1 

Cholangiocarcinoma 13 6,2 
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Table 2b 

Most Frequent Diagnosis in Hepatobiliary 

Surgery 
Frequency Percentage 

Colorectal Liver Metastases 219 49,3 

Benign Hepatic Disease 52 11,7 

Non-Colorectal Liver Metastases 49 11,0 

Hepatocarcinoma 39 8,8 

Cholangiocarcinoma 28 6,3 

Gallbladder cancer 19 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 

   Distal pancreatectomy 

   Partial pancreatectomy 

   Proximal pancreatectomy 

   Subtotal pancreatectomy 

   Radical duodenopancreatectomy 

   Non-specified intervention 

 

0 

2 

2 

0 

0 

16 

1 

 

5 

16 

10 

2 

5 

150 

2 

 

 

 

0.706 

Gender 

   Female 

   Male 

 

6 

15 

 

87 

102 

 

0.166 

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/m2) 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 

   3 

   4 

 

2 

12 

6 

1 

 

23 

131 

34 

1 

 

 

0.158 

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 

      I 

      II 

      III 

      IV 

 

4 

2 

7 

2 

 

9 

34 

72 

11 

 

 

0.123 

Duration of surgery (min) 332.90 (60-475) 325.11 (25-615) 0.343 

Type of incision 

   J Incision 

   Midline 

   Subcostal 

   Transverse 

 

11 

3 

6 

1 

 

103 

20 

59 

6 

 

 

0.933 

Type of closing suture 

   PDS® 

   Prolene® 

   Vicryl® 

 

3 

6 

1 

 

34 

94 

3 

 

0.336 

      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% CI) p HR (95% CI) 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 > 24.5 (kg/m2) 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 

   Partial Hepatectomy 

   Liver Lobectomy 

   Non-specified intervention 

 

1 

58 

3 

0 

 

5 

367 

6 

4 

 

 

0.317 

Gender 

   Female 

   Male 

 

23 

39 

 

179 

203 

 

0.170 

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/m2) 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 

   2 

   3 

   4 

 

1 

43 

17 

1 

 

34 

242 

104 

2 

 

0.185 

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 

      I 

      II 

      III 

      IV 

 

7 

11 

19 

13 

 

23 

58 

124 

86 

 

 

0.514 

Duration of surgery (min) 245.85 (120-506) 233.48 (50-540) 0.281 

Type of incision 

   J Incision 

   Midline 

   Subcostal 

   Transverse 

 

42 

3 

14 

1 

 

263 

14 

66 

36 

 

 

0.172 

Type of closing suture 

   Monomax® 

   PDS® 

   Prolene® 

   Vicryl® 

 

0 

26 

21 

5 

 

7 

138 

147 

31 

 

 

0.587 

      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% CI) p HR (95% CI) 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/m2) 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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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.

.

为便于编辑和评审专家准确评估您稿件中陈述的研究工作，您需要确保您的英语语言质量足以令

人理解。如果您需要英文写作方面的帮助，您可以考虑：

● 请一位以英语为母语的同事审核您的稿件是否表意清晰。

● 查看一些有关英语写作中常见语言错误的教程。

● 使用专业语言编辑服务，编辑人员会对英语进行润色，以确保您的意思表达清晰，并识别需要

您复核的问题。我们的附属机构 Nature Research Editing Service 和合作伙伴 American Journal
Experts 即可提供此类服务。

教程

Nature Research Editing Service

American Journal Experts

http://www.springer.com/gp/authors-editors/authorandreviewertutorials/writinginenglish
https://secure.authorservices.springernature.com/c/10springer/
http://www.aje.com/c/springer
https://www.springer.com/gb/authors-editors/authorandreviewertutorials/writinginenglish
https://secure.authorservices.springernature.com/c/10springer/
https://secure.aje.com/c/springer/


请注意，使用语言编辑服务并非在期刊上发表文章的必要条件，同时也并不意味或保证文章将被

选中进行同行评议或被接受。

如果您的稿件被接受，在发表之前，我们的文字编辑会检查您的文稿拼写是否规范以及文体是否

正式。

.

エディターと査読者があなたの論文を正しく評価するには、使用されている英語の質が十分に
高いことが必要とされます。英語での論文執筆に際してサポートが必要な場合には、次のオプ
ションがあります：
・英語を母国語とする同僚に、原稿で使用されている英語が明確であるかをチェックしてもら
う。
・英語で執筆する際のよくある間違いに関する英語のチュートリアルを参照する。
・プロの英文校正サービスを利用する。校正者が原稿の意味を明確にしたり、問題点を指摘

し、英語の質を向上させます。Nature Research Editing Service とAmerican Journal Experts の
2つは弊社と提携しているサービスです。Springer の著者は、いずれのサービスも初めて利用

する際には10%の割引を受けることができます。以下のリンクを参照ください。

英語のチュートリアル
Nature Research Editing Service

American Journal Experts

英文校正サービスの利用は、投稿先のジャーナルに掲載されるための条件ではないこと、また
論文審査や受理を保証するものではないことに留意してください。
原稿が受理されると、出版前に弊社のコピーエディターがスペルと体裁のチェックを行いま
す。

.

영어 원고의 경우, 에디터 및 리뷰어들이 귀하의 원고에 실린 결과물을 정확하게 평가할 수 있도
록, 그들이 충분히 이해할 수 있을 만한 수준으로 작성되어야 합니다. 만약 영작문과 관련하여 도
움을 받기를 원하신다면 다음의 사항들을 고려하여 주십시오:

• 귀하의 원고의 표현을 명확히 해줄 영어 원어민 동료를 찾아서 리뷰를 의뢰합니다.

• 영어 튜토리얼 페이지에 방문하여 영어로 글을 쓸 때 자주하는 실수들을 확인합니다.

• 리뷰에 대비하여, 원고의 의미를 명확하게 해주고 리뷰에서 요구하는 문제점들을 식별해서 영
문 수준을 향상시켜주는 전문 영문 교정 서비스를 이용합니다. Nature Research Editing Service
와 American Journal Experts에서 저희와 협약을 통해 서비스를 제공하고 있습니다. Springer 저
자들이 본 교정 서비스를 첫 논문 투고를 위해 사용하시는 경우 10%의 할인이 적용되며, 아래의
링크를 통하여 확인이 가능합니다.

영어 튜토리얼 페이지

Nature Research Editing Service

American Journal Experts

영문 교정 서비스는 게재를 위한 요구사항은 아니며, 해당 서비스의 이용이 피어 리뷰에 논문이
선택되거나 게재가 수락되는 것을 의미하거나 보장하지 않습니다.

원고가 수락될 경우, 출판 전 저희측 편집자에 의해 원고의 철자 및 문체를 검수하는 과정을 거치
게 됩니다.

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.

https://www.springer.com/gb/authors-editors/authorandreviewertutorials/writinginenglish
https://secure.authorservices.springernature.com/c/10springer/
https://secure.aje.com/c/springer/
https://www.springer.com/gb/authors-editors/authorandreviewertutorials/writinginenglish
https://secure.authorservices.springernature.com/c/10springer/
https://secure.aje.com/c/springer/


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
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Intellectual property rights (e.g. patents, copyrights and royalties from such rights)
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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
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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).
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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
member of committee Z.
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Conflict of Interest: Author A, Author B, and Author C declare that they have no conflict of
interest.

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
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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 “XXXVIII Congresso Nacional de Cirurgia”, from 8th to 10th March 2018 in 

Lisbon, Portugal, organised by Sociedade Portuguesa de Cirurgia. 

 



Hérnia Incisional em Cirurgia Hepatobiliar e Pancreática –

incidência e fatores de risco

José Chen Xu, Renato Bessa Melo, Luís Graça, J Costa Maia

INTRODUÇÃO
A ocorrência de hérnia incisional (HI) é uma das principais complicações da cirurgia aberta. Porém, a sua incidência em cirurgia hepatobiliar e cirurgia pancreática não é

conhecida. Escassos artigos referem a incidência de HI em hepatectomia parcial e em pancreatite necrotizante. Os dados mostram que pode chegar até aos 42%. O objetivo

deste estudo é a determinação da incidência de HI e os seus fatores de risco (FR).

MÉTODOS
Inclusão de 654 doentes submetidos a cirurgia

hepatobiliar ou pancreática aberta entre janeiro 2010 e

dezembro 2016 no CHSJ. Foram excluídos os casos

de pancreatite aguda. Analisaram-se 34 variáveis para

determinar os fatores de risco para HI.

CONCLUSÃO
A altura, obesidade e complicações da ferida operatória são fatores de risco para IH em doentes submetidos a cirurgia pancreática, enquanto que a obesidade apresentou

correlação independente com a incidência de hérnia incisional, sendo fator de risco no grupo submetido a cirurgia hepatobiliar. Os doentes submetidos a cirurgia pancreática

apresentam uma incidência que vai até aos 12%; já o risco de HI é elevado nos doentes submetidos a cirurgia hepatobiliar – 27%. Sugere-se a incorporação de estratégias na

prática clínica que permitam diminuir este número, nomeadamente nos doentes de alto risco.

Análise Estatística:

• Teste Mann-Whitney e x2 ou teste exato de Fisher;

• Curvas ROC - threshold nas variáveis contínuas;

• Curvas de Kaplan-Meier - incidência de HI;

• Método de Regressão Cox na análise univariável e

multivariável - determinação FR independentes.

Variável Hazard Ratio Valor de p

IMC > 25.95 kg/cm2 2.694 (1.063-6.824) 0.037

Gordura Perirrenal > 14.65 mm 2.251 (1.028-4.931) 0.043

Variável Hazard Ratio Valor de p

Altura > 167.5 cm 4.835 (1.181-19.798) 0.028

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

Deiscência superficial 26.402 (4.114-160.43) 0.001

Infeção do local cirúrgico 6.698 (2.116-21.199) 0.001

Hérnia incisional foi definida como descontinuidade na

fáscia abdominal reportada no exame físico ou

observada na tomografia computorizada.

Regressão de Cox – análise multivariável
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