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Preoperative preparation and administration of antibiotics 

Bowel preparation 

At our institution the standard bowel preparation for patients who are scheduled to undergo a pancreaticoduodenectomy comprises of 

Skin preparation 

The abdomen was prepped and draped as follows: The abdomen was shaven, followed by the application of chlorhexidine prep. The drapes were then placed around the surgical field in a sterile manner and a 3M™ Ioban™ dressing is placed around the edges of the surgical field. 
Antibiotic administration

All patients were administered antibiotics prior to surgical incision. The two antibiotic regimens that were used at our institution include a combination of Cefazolin and Metronidazole or Piperacillin and Tazobactam. For procedures lasting over four hours antibiotics were re-administered every 4 hours. 

Technique of surgical incision closure 

Standard closure 

In order to close the surgical incision using the standard closure technique, the fascia is closed using either a #1 absorbable or #2 nonabsorbable monofilament suture. The skin is then irrigated and approximated loosely using an absorbable 3-0 suture in an interrupted or running fashion. The skin is then closed using 4-0 absorbable monofilament suture or staples. The operative dressings are removed on postoperative day two.

Application of NPWT

The technique of application of negative pressure wound therapy (NPWT) device is shown in Figure S1. The PREVENA™ CUSTOMIZABLE™ device is comprised of a PREVENA™ CUSTOMIZABLE™ dressing, sealing strips, KCI drapes, and Interface Pad.

Following closure of the fascia, using either a #1 absorbable or #2 nonabsorbable monofilament suture, the wound is irrigated using sterile saline solution. The dermis is then approximated along the length of the incision using interrupted 3-0 absorbable suture. In our practice, suture bites are spaced 5mm apart and continued for the entire length of the incision. No subcuticular or epidermal suture are used. The device is then applied as follows:

Application of sterile foam dressing to the incision

1. The sterile foam dressing is removed from the packing using sterile technique, and is cut to the same length as that of the incision. 

2. The bottom release line 1 on the foam dressing is removed to expose the adhesive seal and white fabric. 

3. Sealing strips are applied to the ends of the foam dressing.

4. This composite dressing is applied to the incision with the adhesive seal and white fabric facing down creating a continuous seal.

Application of KCI drape over foam dressing

1. The drape is trimmed as needed, and Layer 1 is removed to expose adhesive, which is applied over the foam dressing and the adjacent skin.

2. Once complete coverage has been achieved, stripped layer 2, and two blue handling bars are removed from the KCI drape.
Application of Interface Pad

1. A hole is created in the drape, close to the center of the foam dressing, for placement of the interface pad. 

2. Backing layers 1 and 2 are removed from the pad to expose adhesives and the pad is placed over the hole in the drape. Gentle pressure is applied to ensure complete adhesion.

3. The tubing from the interface pad is connected to a vacuum device generating negative pressure at 125 mmHg (KCI/Acelity, San Antonia, TX, USA).

The NPWT is then left undisturbed for four days. On the fifth day, the NPWT is removed and the wound is covered with steri-strips. 
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Figure S1. Application of Negative Pressure Wound Therapy device





	Table S1. Center for Disease Control and Prevention’s Diagnostic Criteria for Surgical Site Infection (SSI)

	Superficial Incisional SSI

	Criterion
	Date of event for infection occurs within 30 days after any NHSN operative procedure.

AND
Involves only skin and subcutaneous tissue of the incision

AND
Patient has at least one of the following:

a) Purulent drainage from the superficial incision.

b) Organisms identified from an aseptically-obtained specimen from the superficial incision or subcutaneous tissue by a culture or non-culture based microbiological testing method which is performed for purposes of clinical diagnosis or treatment (for example - not Active Surveillance Culture/Testing (ASC/AST)

c) Superficial incision that is deliberately opened by a surgeon - attending physician** or other designee and culture or non-culture based testing is not performed.

     AND
Patient has at least one of the following signs or symptoms: pain or tenderness; localized swelling; erythema; or heat.

d) Diagnosis of a superficial incisional SSI by the surgeon or attending physician** or other designee.

	Reporting Instructions for Superficial SSI
	The following do not quality as criteria for meeting the NHSN definition of superficial SSI
· Diagnosis/treatment of cellulitis (redness/warmth/swelling) - by itself - does not meet criterion “d” for superficial incisional SSI. Conversely - an incision that is draining or that has organisms identified by culture or non-culture based testing is not considered a cellulitis. 

· A stitch abscess alone (minimal inflammation and discharge confined to the points of suture penetration).

· A localized stab wound or pin site infection – Such an infection might be considered wither a skin (SKIN) or soft tissue (ST) infection - depending on its depth - but not an SSI.

Note: A laparoscopic trocar site for an NHSN operative procedure is not considered a stab wound. 

	Deep Incisional SSI

	Criteria
	Date of event for infection occurs within 30 days after the NHSN operative procedure.

AND
Involves deep soft tissue of the incision (for example - fascial and muscle layers)

AND
Patient has at least one of the following:

a) Purulent drainage from the deep incision.

b) A deep incision that spontaneously dehisces - or is deliberately opened or aspirated by a surgeon - attending physician** or other designee

     AND
Organism is identified by a culture or non-culture based microbiologic testing method which his performed for purposes of clinical diagnosis or treatment (for example - not Active Surveillance Culture/Testing (ASC/AST) or culture or non-culture based microbiologic testing method is not performed

    AND
Patient has at least one of the following signs or symptoms: 

· Fever (>38.0°C)

· Localized pain or tenderness

Note: A culture or non-culture based test that has a negative finding does not meet this criterion.

c) An abscess or other evidence of infection involving the deep incision that is detected on gross anatomical or histopathologic exam - or imaging test. 



	**The term attending physician for the purposes of application of the NHSN SSI criteria may be interpreted to mean the surgeon(s) - infectious disease - other physician on the case - emergency physician or physician’s designee (nurse practitioner or physician’s assistant).
SSI denotes surgical site infection - NHSN denotes the National Healthcare Safety Network


	Table S2. Characteristics of Study Participants at Baseline*

	Characteristics 
	

	Patient population – no. (%)
	123 (100)

	Age – yr
	66.2 ± 9.1

	Male sex – no. (%)
	65 (52.9)

	Race – no. (%)
	

	    White
	102 (82.9)

	    Black
	12 (9.8)

	    Other
	9 (7.3)

	Diabetes – no. (%)
	35 (28.5)

	Hypertension – no. (%)
	70 (56.9)

	Hyperlipidemia – no. (%)
	61 (49.6)

	Prior abdominal surgery – no. (%)
	46 (37.4)

	Current tobacco use – no. (%)
	12 (9.8)

	Current alcohol use – no. (%)
	

	    Moderate
	55 (44.7)

	    Excess
	5  (4.1)

	Body-mass index ɫ
	26.4 ± 5.3

	Preoperative endoscopic evaluation– no. (%)
	122 (99.2)

	Preoperative biliary stenting– no. (%)
	102 (82.9)

	Neoadjuvant chemotherapy– no. (%)
	77 (62.6)

	Neoadjuvant radiation– no. (%)
	48 (39.0)

	ASA Class – no. (%)
	

	    I/II
	25 (20.3)

	    III/IV
	98 (79.7)

	Preoperative antibiotics – no. (%)
	120 (97.6)

	Postoperative antibiotics – no. (%)
	24 (19.5)

	Median ICU stay (IQR) – days
	1 (1 – 2)

	Median length of stay (IQR) – days
	8 (7 – 11)

	Pancreatic gland texture
	

	    Firm
	51 (41.5)

	    Soft
	25 (20.3)

	    Unknown
	47 (38.2)

	Median main pancreatic duct size (IQR) – mm 
	3.0 (2.0 - 5.0)

	Other organs resected – no. (%)
	22 (17.9)

	Vascular resection – no. (%)
	21 (17.1)

	Median length of operation (IQR) – min.
	343 (295 – 388)

	Median estimated blood loss (IQR) – mL
	400 (300 – 800)

	Intraoperative blood transfusion – no. (%)
	21 (17.1)

	Diagnosis
	

	    Pancreatic ductal adenocarcinoma
	96 (78.1)

	    Periampullary carcinoma 
	18 (14.6)

	    Other
	9 (7.3)

	N1 Status – no. (%)
	48 (39.0)

	Total nodes harvested
	19.7 ± 6.9

	* Plus-minus values are means ± SD. IQR denotes interquartile range. 
ɫ The body-mass indexed is the weight in kilograms divided by the square of the height in meters. 
ASA denotes American Society of Anesthesiology risk score.


	Table S3. Factors Associated with Surgical Site Infections (SSI)

	Variable
	No SSI

(N=98)
	SSI

(N=25)
	Relative Risk

(95% CI)
	P value*

	Age - yr
	65.9 ± 9.1
	67.4 ± 9.2
	-
	0.49

	Sex
    Male
    Female 
	50 (51.0)

48 (49.0)
	15 (60.0)

10 (40.0)
	Ref.

0.75 (0.37 – 1.53)
	_

0.50

	Race
   White
   Black
   Other
	82 (83.7)

9 (9.2)

7 (7.1)
	20 (82.9)

3 (12.0)

2 (8.0)
	Ref.

1.28 (0.44 – 3.67)

1.13 (0.31 – 4.09)
	_

0.71

>0.99

	Hypertension
    Absent
    Present
	44 (44.9)

54 (55.1)
	9 (36.0)

16 (64.0)
	Ref.

1.35 (0.65 – 2.81)
	_

0.50

	Diabetes mellitus
    Absent
    Present
	72 (73.5)

26 (26.5)
	16 (64.0)

9 (36.0)
	Ref.

1.41 (0.69 – 2.70)
	_

0.46

	Hyperlipidemia
    Absent
    Present
	50 (51.0)

48 (49.0)
	12 (48.0)

13 (52.0)
	Ref.

1.10 (0.55 – 2.22)
	_

0.83

	Prior abdominal surgery
    Absent
    Present
	58 (59.2)

40 (40.8)
	19 (76.0)

6 (24.0)
	Ref.

0.53 (0.23 – 1.23)
	0.17

	History of smoking
    Never
    Current
    Past
	50 (51.0)

10 (10.2)

38 (37.8)
	8 (32.0)

2 (8.0)

15 (60.0)
	Ref

1.21 (0.29 – 5.00)

2.05 (0.95 – 4.45)
	_

0.68

0.07

	History of alcohol use
    Never
    Moderate
    Excessive
	47 (48.0)

47 (48.0)

4 (4.0)
	16 (64.0)

8 (32.0)

1 (4.0)
	Ref

0.57 (0.27 – 1.23)

0.79 (0.13 – 4.78)
	-

0.17

>0.99

	BMI - kg/m2
	26.4 ± 5.5
	26.4 ± 4.5
	-
	0.87

	Preoperative biliary stenting
    Not performed
    Performed
	22 (22.5)

76 (77.5)
	3 (12.0)

22 (88.0)
	Ref.

1.87 (0.61 – 5.75)
	_

0.40

	Neoadjuvant chemotherapy
    Not received
    Received
	34 (34.7)

64 (65.3)
	12 (48.0)

13 (52.0)
	Ref.

0.65 (0.32 – 1.30)
	_

0.25

	Preoperative antibiotic type
	
	
	
	

	    Cefazolin/Metronidazole based
	71 (72.5)
	14 (56.0)
	Ref.
	-

	    Piperacillin/Tazobactam based
	3 (3.1)
	0 (0.0)
	-
	-

	    Clindamycin based
	8 (8.2)
	4 (16.0)
	2.54 (0.67 – 9.6)
	0.170

	    Cefotetan based 
	15 (15.3)
	7 (28.0)
	2.37 (0.82 – 6.9)
	0.113

	    Ertapenem based 
	1(1.0)
	0 (0.0)
	-
	-

	Surgeon 
	
	
	
	

	    I
	31 (73.8)
	11 (26.2)
	Ref.
	-

	    II
	22 (78.6)
	6 (21.4)
	0.77 (0.25 – 2.39)
	0.65

	    III
	18 (90.0)
	2 (10.0)
	0.31 (0.06 – 1.57)
	0.16

	    IV
	16 (76.2)
	5 (23.8)
	0.88 (0.26 – 2.98)
	0.84

	    V
	4 (80.0)
	1 (20.0)
	0.71 (0.7 – 7.00)
	0.77

	    VI
	7 (100.0)
	0 (0.0)
	-
	-

	Operating time stratified by surgeon

	    I
	317.4 ± 55.5
	340.6 ± 62.6
	
	

	    II
	302.2 ± 33.9
	299.5 ± 46.5
	
	

	    III
	400.8 ± 92.4
	418.5 ± 58.7
	
	

	    IV
	395.4 ± 61.0
	399.0 ± 61.4
	
	

	    V
	471.5 ± 79.4
	383.0 ± -
	
	

	    VI
	408.1 ± 177.9
	-
	
	

	Pancreatic gland texture
    Firm
    Soft
	39 (63.9)

22 (36.1)
	12 (80.0)

3 (20.0)
	Ref.

0.51 (0.16 – 1.65)
	_

0.36

	Multi-organ resection
    Not performed
    Performed
	81 (82.7)

17 (17.3)
	20 (80.0)

5 (20.0)
	Ref.

1.15 (0.48 – 2.73)
	_

0.77

	Need for vascular resection   
    Not performed
    Performed
	82 (83.7)

16 (16.3)
	20 (80.0)

5 (20.0)
	Ref.

1.21 (0.51 – 2.87)
	_

0.77

	Length of operation – min
	354.8 ± 89.1
	350.4 ± 66.9
	-
	0.78

	Estimated blood loss - mL
	693.1 ± 722.9
	764.0 ± 857.3
	-
	0.71

	Intraoperative blood transfusion
    Not received
    Received
	83 (84.7)

15 (15.3)
	19 (76.0)

6 (24.0)
	Ref.

1.53 (0.68 – 3.38)
	_

0.37

	Type of abdominal closure
    Standard
    NPWT
	42 (42.9)

56 (57.1)
	19 (76.0)

6 (24.0)
	Ref.

0.31 (0.13 – 0.73)
	_

0.003

	Delayed gastric emptying
    Absent
    Present
	88 (89.8)

10 (10.2)
	23 (92.0)

2 (8.0)
	Ref.

0.80 (0.22 – 3.00)
	​_

>0.99

	Postoperative pancreatic fistula
    Absent         
    Present
	92 (93.9)

6 (6.1)
	21 (84.0)

4 (16.0)
	Ref.

2.15 (0.92 – 5.04)
	_

0.12

	Respiratory complications
    Absent
    Present
	90 (91.8)

8 (8.2)
	22 (88.0)

3 (12.0)
	Ref.

1.39 (0.49 – 3.91)
	_

0.69

	* P values are based on chi-squared tests or Fisher’s exact test for categorical variables and on the unpaired t test or Wilcoxon test for continuous variables. 


	Table S3. Sensitivity analysis by classifying seromas, hematomas, granulomas, and surgical site skin separation as SSIs: Factors Associated with Surgical Site Infections (SSI)

	Variable
	No SSI

(N=95)
	SSI

(N=28)
	Relative Risk

(95% CI)
	P value*

	Age - yr
	65.9 ± 9.3
	67.4 ± 8.7
	-
	0.42

	Male Sex 
    Male
    Female 
	49 (51.6)

46 (48.4)
	16 (57.1)

12 (42.9)
	Ref.

0.88 (0.55 – 1.42)
	_

0.60

	Race
   White
   Black
   Other
	79 (83.2)

9 (9.5)

7 (7.3)
	23 (82.1)

3 (10.7)

2 (7.2)
	Ref.

1.13 (0.33 – 3.86)

0.98 (0.22 – 4.44)
	_

0.85

0.98

	Hypertension
    Absent
    Present
	42 (44.2)

53 (55.8)
	11 (39.3)

17 (60.7)
	Ref.

1.09 (0.77 – 1.54)
	_

0.64

	Diabetes mellitus
    Absent
    Present
	70 (73.7)

25 (26.3)
	18 (64.3)

10 (35.7)
	Ref.

1.36 (0.74 – 2.47)
	_

0.33

	Hyperlipidemia
    Absent
    Present
	49 (51.6)

46 (48.4)
	13 (46.4)

15 (53.6)
	Ref.

1.11 (0.74 – 1.65)
	_

0.63

	Prior abdominal surgery
    Absent
    Present
	55 (57.9)

40 (42.1)
	22 (78.6)

6 (21.4)
	Ref.

0.51 (0.24 – 1.11)
	0.07

	History of smoking
    Never
    Current
    Past
	47 (49.5)

10 (10.5)

38 (40.0)
	11 (39.3)

2 (7.1)

15 (53.6)
	Ref

0.87 (0.22 – 3.53)

1.29 (0.86 – 1.94)
	_

0.85

0.25

	History of alcohol use
    Never
    Moderate
    Excessive
	45 (47.4)

46 (48.4)

4 (4.2)
	18 (64.3)

9 (32.01

1 (3.6)
	Ref

0.66 (0.37 – 1.17)

0.65 (0.08 – 5.40)
	-

0.12

0.68

	BMI - kg/m2
	26.2 ± 5.5
	27.0 ± 4.6
	-
	0.49

	Preoperative biliary stenting
    Not performed
    Performed
	22 (23.2)

73 (76.8)
	3 (10.7)

25 (89.3)
	Ref.

1.16 (0.98 – 1.37)
	_

0.19

	Neoadjuvant chemotherapy
    Not received
    Received
	32 (33.7)

63 (66.3)
	14 (50.0)

14 (50.0)
	Ref.

0.75 (0.50 – 1.12)
	_

0.12

	Pancreatic gland texture
    Firm
    Soft
	38 (64.4)

21 (35.6)
	13 (76.5)

4 (23.5)
	Ref.

0.66 (0.26 – 1.66)
	_

0.39

	Multi-organ resection
    Not performed
    Performed
	78 (82.1)

17 (17.9)
	23 (82.1)

5 (17.8)
	Ref.

0.99 (0.40 – 2.46)
	_

0.99

	Need for vascular resection   
    Not performed
    Performed
	80 (84.2)

15 (15.8)
	22 (78.6)

6 (21.4)
	Ref.

1.36 (0.58 – 3.17)
	_

0.48


	Length of operation – min
	354.9 ± 89.8
	350.6 ± 66.4
	-
	0.82

	Estimated blood loss - mL
	685.9 ± 708.9
	780.7 ± 881.7
	-
	0.56

	Intraoperative blood transfusion
    Not received
    Received
	80 (84.2)

15 (15.8)
	22 (78.6)

6 (21.4)
	Ref.

1.36 (0.58 – 3.17)
	_

0.48

	Type of abdominal closure
    Standard
    NPWT
	41 (43.2)

54 (56.8)
	20 (71.4)

8 (28.6)
	Ref.

0.50 (0.27 – 0.93)
	_

0.009

	Delayed gastric emptying
    Absent
    Present
	86 (90.5)

9 (9.5)
	25 (89.3)

3 (10.7)
	Ref.

1.13 (0.33 – 3.89)
	​_

>0.99

	Postoperative pancreatic fistula
    Absent         
    Present
	89 (93.7)

6 (6.3)
	24 (85.7)

4 (14.3)
	Ref.

2.26 (0.69 – 7.45)
	_

0.23

	Respiratory complications
    Absent
    Present
	88 (92.6)

7 (7.3)
	24 (85.7)

4 (14.3)
	Ref.

1.94 (0.61 – 6.10)
	_

0.27

	* P values are based on chi-squared tests or Fisher’s exact test for categorical variables and on the unpaired t test or Wilcoxon test for continuous variables. 
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