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Section 1. General Information about this Guideline 
 

Aim 
The aim of this guideline is to make recommendations on the optimal management of patients undergoing 

pancreatic surgery and promote the standardization of clinical care within and across institutions.  

 
Outcomes of Interest  

 
The outcomes of interest are decreased complications, enhanced patient recovery, decreased length of 

hospital stay and increased patient satisfaction. 
 

Target Population  

 
These recommendations apply to adult patients undergoing elective pancreatic surgery. 

 
Intended Users 

 

This guideline is intended for use by hepato-pancreato-biliary surgeons, surgical trainees, anesthesiologists, 
nurses, dietitians, occupational therapists and physiotherapists involved in the management and care of 

patients undergoing pancreatic surgery.  
 

Overview of Process   
 

These guideline recommendations are based in part on the Best Practice in Surgery clinical practice 

guidelines. A further review of evidence was conducted on key elements of a care for patients undergoing 
pancreatic surgery. The search was executed using electronic indexed sources (MEDLINE, EMBASE, and 

Cochrane Library). High quality research articles, including randomized controlled trials and systematic 
reviews, published within 5 years at the time the search was executed, were identified for review to 

determine best evidence recommendations. Eligible non-randomized prospective studies and retrospective 

studies were included in the review if there was a paucity of high quality data that met the inclusion criteria. 
Articles were screened for eligibility based on the following criteria: patients underwent pancreatic surgery 

and or major abdominal surgery, cases study involved ≥50 patients, clinically meaningful outcomes were 
measured, and the focus was not on transplant patients. Studies with <50 cases were included if no other 

study identified from the literature search specifically focused on pancreatic surgery. Where evidence was 

weak-to-moderate, expert consensus and current practice were used to make recommendations. These 
recommendations are part of the Best Practice in Surgery initiative in conjunction with the HBP Network. 

 
Rationale for Guideline on the Management of Patients Undergoing Pancreatic Surgery  

 
Surgical process improvement tools (e.g. clinical pathway, fast track programme, or enhanced recovery 

after surgery (ERaS) protocol) have the capacity to improve quality of care by standardizing process of care 

and should therefore be utilized to guide postoperative recovery for patients undergoing pancreatic surgery. 
 

Articles were included in the review if they focused on outcomes following the implementation of a surgical 
process improvement tool during the perioperative period for patients undergoing pancreatic surgery. Two 

systematic reviews and two prospective studies were identified and analyzed to determine the impact on 

patient outcomes when compared to conventional care.  
 

The systematic review executed by Kagedan et al1 included 10 studies, 7 retrospective2-8 and 3 prospective9-

11. The implementation of an ERaS protocol was associated with a decreased length of hospital stay (7-13 

days vs 8-15 days) and hospital costs ($19 561-$126 566 vs $23 112-$240 242) without negatively affecting 
morbidity (16-54% vs 29-67%), mortality (0-4% vs 0-3%), reoperation (1-10% vs 2-12%) or readmission 

rates (4-15% vs 0-25%).The authors concluded the an ERaS protocol may be safely implemented for 
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pancreatic surgery using best available evidence. The systematic review and meta-analysis by Coolsen et 
al12 included 8 studies, 5 retrospective2-6 and 3 prospective9-11. The results suggested an ERaS protocol 

may decrease length of hospital stay (7-14 days vs 8-16 days) and hospital costs ($22 806-$126 566 vs 
$26 393-$240 242). A meta-analysis of 4 of the included comparative studies,3-6 which included 984 

pancreaticoduodenectomies and 12 total pancreatectomies, suggested an ERaS protocol may significantly 

reduce overall morbidity (absolute risk difference [95% confidence interval (CI)] 8.2 [2.0, 15.0], p = 0.008) 
with no change to readmission (risk difference (RD) [95% CI] 0.8% [-2.5, 4.1], p = 0.6) or mortality rates 

(RD [95% CI] 0.2% [-1.7, 2.1], p = 0.8). The authors concluded that an ERaS protocol for pancreatic 
surgery may shorten length of hospital stay without compromising morbidity and mortality.  

 
A prospective study by Williamsson et al13 compared 50 patients after the implementation of a fast track 

programme at an academic hospital in Sweden to 50 patients that received conventional care prior to the 

implementation of the fast track programme. The fast track programme significantly decreased length of 
hospital stay (10 vs 14 days, p = 0.001), hospital costs (€10 400 vs €14 579, p < 0.001), and delayed 

gastric emptying (13 (26%) vs 24 (48%), p = 0.03) and had no significant impact on postoperative 
morbidity (32 (64%) vs 34 (68%), p = 0.2) or pancreatic fistula rates (11 (22%) vs 14 (28%), p = 0.02). 

Kobayashi et al14 conducted a prospective study in Japan which compared 100 patients managed according 

to a fast track programme to a historical cohort of 90 patients. The implementation of a fast track 
programme resulted in a significant decrease in length of hospital stay (22 vs 36 days, <0.001), pancreatic 

fistulas (9 (9%) vs 25 (28%), p = 001), delayed gastric emptying (2 (2%) vs 10 (9%), p = 0.04) and 
morbidity rates (39 (39%) vs 54 (60%), p = 0.004). The authors of both prospective studies concluded 

that fast track management of perioperative care following pancreatic surgery may reduce complications 
and decrease length of hospital stay.  

 

In summary, surgical process improvement tools have the potential to reduce length of hospital stay and 
hospital costs with no deleterious impact on readmission rates, morbidity and mortality; therefore these 

tools, such as clinical pathways and EraS protocols, should be utilized to improve quality of care for patients 
undergoing pancreatic surgery.  
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Section 2. Summary of Recommendations  
 

1. Preoperative care     
 

1.1 Patients and their families should receive education about the surgery and expected recovery prior to 

their operation. (Level of evidence: Low) 

1.1.1 Patients and their families should receive information on: expected length of stay assuming 

there are no complications; length of preoperative fasting; pain control; early ambulation and 

feeding; and smoking cessation (if applicable) prior to surgery 

1.2 Patients should be allowed to eat solid foods until midnight the night before surgery (Level of evidence: 

High) 

1.3 Patients should be encouraged to drink clear fluids up to 2 hours before anesthesia administration. 

Clear fluids include coffee and tea (without milk), and drinks that are high in carbohydrates (i.e. apple 

juice and pulp-free orange juice) (Level of evidence: High) 

1.3.1 Patients should be assessed for gastroesophageal reflux disease, dysphagia symptoms, or other 

gastrointestinal motility disorders preoperatively as they may require individual 

recommendations for perioperative fasting (Level of evidence: Low) 

 

2. Intraoperative Care   
 

2.1 Perioperative pain control should be multimodal  

2.1.1 Minimization of opioid exposure is recommended to reduce opioid-related side effects 

2.1.2 NSAIDs (e.g. COX-2 inhibitors) and acetaminophen should be used to reduce opioid 

consumption (Level of evidence: Low) 

2.1.3 The following should also be considered part of the multimodal pain management regimen: 

intraoperative intravenous lidocaine, intravenous ketamine (especially for patients with chronic 

pain issues), regional analgesia (Level of evidence: Low-Moderate) 

2.1.4 A detailed plan for the transition home should be in place to avoid prolonged use of opioids  

2.2 Surgical site infection prevention (see Best Practice in Surgery recommendations)  

2.3 Use of surgical drains  

2.3.1 Selective drainage is recommended for patients at high risk of fistula development based on the 

pancreatic fistula score (Level of evidence: Moderate) 

2.3.2 There is insufficient evidence to make recommendations for the use of drains in patients with a 

moderate to low risk of fistula  

2.3.3 If surgical drains are placed, early drain removal is encouraged  (Level of evidence: Moderate) 

2.4 Prophylactic use of nasogastric tubes (NG) for decompression should be avoided except for patients 

undergoing a pancreaticogastrostomy (Level of evidence: High) 

 

3. Postoperative Care   
 

 

3.1 Urinary catheters should be removed within 48 hours after surgery (Level of evidence: High) 

3.2 Routine use of somatostatin analogues (e.g. octreotide, pasireotide) are recommended to decrease 

rate of complications (Level of evidence: Moderate) 
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3.3 Patients should be encouraged to participate in early mobilization once extubated (Level of evidence: 

Moderate) 

3.3.1 Patients should be encouraged to dangle on the side of their bed, walk, or sit in a chair on POD0 

3.3.2 Patients should be encouraged to walk at least twice on POD1 and every day until discharge 

3.3.3 Patients should be encouraged to sit up in a chair while awake during the day  

3.4 Patients should resume eating and drinking as soon as possible after surgery (Level of evidence: 

Moderate) 

3.4.1 Patients should be offered clear fluids 2 hours postoperatively provided they are awake, alert 

and capable of swallowing 

3.4.2 Patients should be offered solid food beginning POD1  

3.5 Patients should be encouraged to chew gum 3x/day for 5 minutes until they are tolerating solid food 

(Level of evidence: Moderate) 

3.6 Venous thromboembolism (VTE) prophylaxis is recommended for all patients (Level of evidence: 

Moderate) 

3.6.1 Perioperative VTE prophylaxis is recommended using either unfractionated or fractionated low-

molecular-weight heparin (LMWH) 

3.6.2 VTE prophylaxis should be continued during postoperative hospitalization 

3.6.3 For patients with high thrombosis risk features (e.g. Caprini Risk Assessment Scores ≥ 7), VTE 

prophylaxis should be extended for 4 weeks postoperatively  

3.7 There is insufficient evidence to recommend routine use of prokinetic agents to enhance 

gastrointestinal motility 
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Section 3. Guidelines Recommendations and Supporting Evidence  
 

1. Preoperative recommendations 

Refer to Best Practice in Surgery ERAS for All Clinical Practice Guideline for supporting evidence  
 

2. Intraoperative recommendations 

 
2.1 Perioperative pain control should be multimodal  

2.1.1 Minimization of opioid exposure is recommended to reduce opioid-related side 
effects 

2.1.2 NSAIDs (e.g. COX-2 inhibitors) and acetaminophen should be used to reduce opioid 

consumption 
2.1.3 The following should also be considered part of the multimodal pain management 

regimen: intraoperative intravenous lidocaine, intravenous ketamine (especially 
for patients with chronic pain), and regional analgesia  

2.1.4 A detailed plan for the transition home should be in place to avoid prolonged use of 

opioids  

Opioid-sparing analgesic strategies 

 

Minimization of opioid exposure is recommended to reduce the incidence of opioid-related problems, such 
as postoperative nausea and vomiting, constipation, pruritus, urinary retention, ileus, sedation and 

respiratory depression. Opioid-sparing techniques should be used as part of a multimodal analgesia 
regimen.  

 
Postoperative use of nonsteroidal anti-inflammatory drugs (NSAIDs) and acetaminophen 

 

NSAIDs and COX-2 inhibitors are commonly used as part of a multimodal pain management regimen to 
improve postoperative analgesia and reduce opioid consumption for patients undergoing major abdominal 

surgery.15 However, use of these medications may be associated with anastomotic leakage in some types 
of procedures (e.g. colorectal surgery).16 There were no high quality studies identified that evaluated use 

of NSAIDs following pancreatic surgery. There was one retrospective study by Behman et al17 that 

conducted a review of a prospectively maintained database of 251 pancreaticoduodenectomy patients over 
a 10-year period at one institution. NSAIDs were a component of the multimodal pain management strategy 

in the early postoperative period for 127 patients. The retrospective review revealed no association between 
use of any NSAIDs during the early postoperative period and short-term postoperative complications. 

However, there was an association between COX-2 inhibitors and pancreatic fistulas (20% vs 11%, p = 

0.03). The authors concluded that caution is warranted concerning the use of COX-2 inhibitors during the 
postoperative period following pancreaticoduodenectomy. Non-selective inhibitors appear to be safe and 

had no significant impact on pancreatic fistulas. Further research evaluating the impact of NSAIDs and 
COX-2 inhibitors as part of the pain management strategy following pancreatic surgery is required to verify 

the analgesic effect and outcomes.  
 

Acetaminophen has also been shown to have the potential to improve postoperative analgesia and reduce 

opioid consumption when administered in combination with patient controlled analgesia (PCA) morphine 
following major surgery.18, 19 However, there were no studies identified that examined the use of 

acetaminophen as part of a postoperative pain management regimen following pancreatic surgery. 
Therefore the search was expanded to include recent systematic reviews and randomized controlled trials 

for patients undergoing major abdominal surgery. Bameshki et al conducted a randomized controlled trial 

at a single institution in Iran which included 60 patients with a post-gastrectomy pain regimen of either 
morphine plus placebo (n = 30) or morphine plus acetaminophen (n = 30).20 The authors concluded that 

the combination of morphine plus acetaminophen reduced total morphine consumption when compared to 
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morphine plus placebo (p = 0.001). There was no significant difference in opioid-related complications, 
such as nausea and vomiting, pruritus and oxygen desaturation. There were no other studies identified 

that met the inclusion criteria for these guidelines, however the use of acetaminophen as part of an opioid-
sparing analgesic strategy following gastrointestinal surgery (e.g. colorectal surgery) is common practice 

and should therefore be considered for this patient population.21-23  

 
Level of evidence: Low  

 
Lidocaine infusion  

 
There was no evidence available on the effects of lidocaine infusions following pancreatic surgery, therefore 

the search criteria was expanded to include major abdominal surgery. Four systematic reviews and meta-

analyses were identified that examined the use of continuous intravenous perioperative lidocaine infusion 
for postoperative pain control following major abdominal surgery. Weibel et al24 conducted a systematic 

review of 45 randomized controlled trials with 2 802 patients to examine the efficacy and safety of 
intravenous lidocaine for postoperative analgesia and recovery after surgery. The results suggested 

lidocaine reduced postoperative pain (visual analogue scale, 0-10 cm) at 1-4 hours (mean difference (MD) 

[95%CI] -0.8 [-1.1, -0.6]) and at 24 hours (MD [95%CI] -0.3 [-0.6, -0.1]) after surgery, but not at 48 
hours (MD [95%CI] -0.2, [-0.5, 0.03]). Eleven of these studies were conducted in patients undergoing 

open abdominal surgery. The meta-analysis of these studies showed a significant impact of lidocaine versus 
control for early pain management (0-4 hours) (p < 0.00001). The authors concluded that lidocaine has 

the potential to be an alternative to epidural analgesia during postoperative recovery in patients undergoing 
abdominal surgery, but also recognized that there was limited evidence that lidocaine, when compared to 

a placebo, had an impact on pain scores and relevant clinical outcomes. The authors further acknowledged 

the scarcity of data informing the optimal dosage and timing of lidocaine administration. Kranke et al25 
reviewed 45 randomized controlled trials that assessed the effects of perioperative lidocaine infusions 

compared to placebo/no treatment or compared to epidural analgesia on postoperative pain and recovery. 
Twelve of these randomized controlled trials examined the impact following open abdominal surgery. The 

meta-analysis reported the same pain scores as Weibel et al. The authors concluded that there was low to 

moderate evidence to suggest that use of lidocaine compared to placebo has an impact on pain scores and 
on postoperative nausea. The comparison of intravenous lidocaine versus epidural analgesia revealed no 

evidence of effect at 24 hours (MD [95%CI] 1.5 [-0.3, 3.3], p = 0.1) and at 48 hours (MD [95%CI] 0.98 
[-1.2, 3.2], p = 0.4) postoperatively. Furthermore, although the impacts were statistically significant, they 

concluded there was limited evidence to suggest perioperative lidocaine infusions impacts other relevant 

clinical outcomes compared to a placebo/no treatment; such as time to first flatus (MD [95% CI] -5.5 [-
8.0, -3.0], p < 0.00001), time to first bowel movements/sound (MD [95%CI] -6.1 [-7.4, -4.9], p < 0.00001), 

risk of paralytic ileus (risk ratio (RR) [95%CI] 0.4, [0.2, 1.0], p = 0.05) length of stay (MD [95% CI] -0.3 
[-0.6, -0.1], p = 0.01), and postoperative opioid consumption (MD [95% CI] -4.2 [-6.4, -1.9], p < 0.001). 

Sun et al26 analyzed 21 randomized controlled trials with 1 108 patients for the efficacy of the administration 
of lidocaine for postoperative pain management. In 15 of these trials open abdominal surgery was 

performed. The authors concluded that perioperative systemic lidocaine may reduce postoperative pain 

intensity, reduce opioid consumption (weighted mean difference (WMD) [95% CI] -7.0 [-10.4, -3.7], p < 
0.0001), time to first flatus (WMD [95% CI] -6.9 [-9.2, -4.6] p < 0.00001), time to bowel movement (WMD 

[95% CI] -11.7 [-17, -6.5], p < 0.0001) and decrease length of stay (WMD [95% CI] -0.5 [-1.0, 0.1], p < 
0.09). Therefore intravenous lidocaine was recommended as a useful component of a pain management 

strategy for patients following abdominal surgery.  

 
Khan et al27 conducted a systematic review to determine the appropriate end time for an intraoperative 

intravenous lidocaine infusion. Seven randomized controlled trials were included in the review; three studies 
included 160 patients that received an intraoperative intravenous lidocaine infusion and four studies 

included 202 patients that received a postoperative intravenous lidocaine infusion. The intraoperative group 
had a significant reduction in pain at rest at 48 hours (standardized mean difference (SMD) [95% CI] -1.2 

[1.9, -0.6], p = 0.004) and 72 hours (SMD [95% CI] -1.1 [-1.8. -0.4], p = 0.001) after surgery and there 
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was a significant reduction in pain at movement at 24 hours (SMD [95% CI] -0.4 [-0.8, -0.02], p = 0.04) 
after surgery. Additionally, the intraoperative group had a significant reduction in time to return of bowel 

function (MD [95% CI] -6.5 [-11.1, -1.9], p = 0.01). The postoperative lidocaine infusion group had a 
statistically significant impact on length of hospital stay (MD [95% CI] -1.0 [-1.7, -0.3], p =0.01) but there 

was no significant reduction in the time to return of bowel function or pain scores at rest or movement at 

24, 48 and 72 hours postoperatively. The authors concluded that there was no added benefit in analgesia 
or reduction in relevant clinical outcomes to an intravenous lidocaine infusion beyond 60 minutes 

postoperatively.   
 

In summary, variability exists within the evidence regarding the ideal lidocaine regimen, including the timing 
of initiation and the duration of infusion. However, the evidence suggests perioperative administration of 

lidocaine may be an appropriate component of a multimodal pain management strategy. The heterogeneity 

of the aggregated studies suggests further research is required using well-designed studies to determine 
the most efficacious regimen and to verify the effects on relevant clinical outcomes following pancreatic 

surgery.  
 

Level of evidence: Low  

 
Intravenous ketamine 

 
Evidence suggests intravenous ketamine may be a useful component in opioid-sparing pain management 

regimens for patients with opioid tolerance and for the prevention of chronic postsurgical pain.21, 28 There 
were no studies identified that examined intravenous ketamine in patients following pancreatic surgery. 

The search was expanded to include high quality articles that reviewed intravenous ketamine for 

postoperative analgesia for patients undergoing major abdominal surgery. Laskowski et al conducted a 
systematic review that included 70 studies, of which 32 were for abdominal surgery.29 The results of the 

analysis suggest intravenous ketamine was effective in reducing total opioid requirements (SMD [95% CI] 
-0.6 [-0.8, -0.5], p < 0.001) and delaying the time to first analgesic (SMD [95% CI] 0.9 [0.6, 1.3], p < 

0.001). The greatest decrease in opioid consumption was in patients undergoing upper abdominal and 

thoracic surgical procedures (SMD [95% CI] -1.7 [-2.6, -0.9], p < 0.001). The perioperative use of ketamine 
as part of a pain management regime appears safe, however patients in the ketamine treatment group 

experienced more neuropsychiatric events than patients treated with a placebo (p = 0.02). Therefore the 
risk of side effects should be considered. Further, the optimal dose and route of administration are still 

unknown and require further investigation.30 

  
Level of evidence: Low  

 
Regional anesthesia  

 
Epidural Thoracic Analgesia 

 

There was limited evidence available on epidurals for pancreatic surgery. Thus, the search strategy was 
expanded to include high quality studies for patients undergoing major abdominal surgery. Two articles 

met the pre-defined inclusion criteria, one randomized controlled trial evaluating patients undergoing major 
abdominal surgery and one retrospective study examining patients following pancreatic surgery.  

 

Ali et al31 conducted a randomized controlled trial which assessed the impact of epidural analgesia on the 
quality of life of patients undergoing major thoracoabdominal surgery. Sixty-eight patients were included 

in the study; 38 patients were randomized to receive an epidural analgesia and 30 patients to receive PCA. 
The major findings included mean pain scores that were significantly lower in the epidural group 

postoperative days (POD) 1, 2 and 3 (p = 0.004, p = 0.003 and p = 0.008). In addition, the physical and 
mental scores in the epidural group were significantly better than the PCA group for both SF-8 and SF-36 

quality of life health surveys (p < 0.001). The mean length of hospital stay was shorter in the epidural 
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group, but this was not statistically significant (p = 0.4). The results of this study suggested epidural 
analgesia was associated with better pain control and short-term quality of life for patients undergoing 

major thoracoabdominal surgery compared to PCA.  
 

A retrospective review of 42 patients conducted by Choi et al32 assessed whether epidural analgesia for 

pancreatic surgery helped to improve clinical outcomes . Patients with (n = 18) and without epidural (n = 
24) analgesia were compared. Analgesic regimens were based on physician preference and were therefore 

not standardized across the 18 patients that received an epidural. Patients in the epidural analgesia group 
had a significantly lower median pain score (no pain 0 to severe pain 10) on POD 2 (2.3 vs 1.3, p = 0.03) 

but there was no significant difference between the pain scores on POD 1 (1.8 vs 1.2, p = 0.3) or POD 3 
(0.0 vs 0.4, p = 0.4). Patients that received an epidural were more likely to require an intensive care unit 

admission (10 (42%) vs 14 (77%), p = 0.02) but there was no change to overall morbidity (12 (50%) vs 

7 (36%), p = 0.6), mortality (0 (0%) vs 1 (6%), p = 0.4) or length of hospital stay (13 vs 12 days, p = 
0.6). The authors concluded that epidural analgesia was not associated with a benefit to clinical outcomes; 

therefore they do not support the use of epidural analgesic in patients undergoing pancreatic surgery 
except to mitigate postoperative pain.  

 

In summary, there is no strong evidence to support the mandatory use of epidural analgesia. However, 
studies do suggest superior pain relief for patients undergoing major abdominal surgery. Further research 

needs to be conducted to assess the efficacy of epidural analgesia following pancreatic surgery. Evidence 
supports epidural analgesia as part of a multimodal pain management strategy for this patient population 

and use should be as per the judgment of the treating surgeon and anesthesiologist.  
 

Level of evidence: Moderate  

 
Transverse abdominis-plane (TAP) block   

 
Transverse abdominis-plane block (TAP) technique was first described in detail in 2001.33 Since then 

researchers have examined the benefits of TAP block in abdominal surgery compared to epidurals and 

other forms of regional anesthesia administration. There were no studies identified that specifically 
examined TAP blocks in patients undergoing pancreatic surgery. Johns et al34 conducted a systematic 

review and meta-analysis of nine randomized controlled trials containing 413 patients that compared TAP 
block with either placebo or no TAP block in patients undergoing abdominal surgery. Results suggested 

TAP block reduced the mean morphine use within the first 24 hours after surgery (MD [95%CI] -23.7 [-

38.7, -8.8], p = 0.002) and reduced the incidence of postoperative nausea and vomiting (odds ratio (OR) 
[95%CI] 0.4 [0.2, 0.7], p = 0.003). The authors concluded that TAP block have the potential to improve 

analgesia and reduce opioid-related side effects as part of a multimodal pain management strategy. 
Charlton et al35 assessed the effects of TAP block on postoperative analgesia requirements following 

abdominal surgery by conducting a systematic review and meta-analysis of 5 randomized controlled trials. 
The authors concluded that compared to no TAP block or saline placebo the TAP block resulted in 

significantly less postoperative requirement for morphine at 24 (MD [95%CI] -22 [-37.9, 6.0], p = 0.007) 

and 48 hours (MD [95%CI] -28.5 [-38.9, -18.1] p < 0.00001). There was no significant difference between 
the two groups for incidents of postoperative nausea and vomiting (RR [95% CI] 0.8 [0.3, 1.8], p = 0.5) 

 
In summary, further research is required to validate the evidence supporting the analgesic efficacy of TAP 

block catheters following pancreatic surgery. The use of TAP block as part of a multimodal pain 

management strategy should be at the discretion of the treating anesthesiologist and surgeon.  
 

Level of evidence: Moderate  
 

Discharge planning 
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A detailed plan for the transition to home should be in place to avoid prolonged use of opioids following 
pancreatic surgery. Patients should be educated regarding use and side effects of any prescribed opioid 

analgesics at discharge. There should also be a clear weaning plan in place.23  
 

2.2 Surgical site infection prevention  

See supporting evidence available in the Best Practice in Surgery Surgical Site Infection Clinical Practice 
Guideline. 

 

2.3 Use of surgical drains 
2.3.1 Selective drainage is recommended for patients at high risk of fistula development 

based on the pancreatic fistula score  
2.3.2 There is insufficient evidence to make recommendations for the use of drains in 

patients with a moderate to low risk of fistula 

2.3.3 If surgical drains are placed, early drain removal is encouraged  
 

Five systematic reviews were identified and analyzed for patient outcomes following pancreatic surgery. 
The systematic review and meta-analysis conducted by Dou et al36, Nitsche et al37, Rondelli et al38, and 

Wang et al39 examined 9, 8,7, and 5 studies, respectively, all variations of the same nine studies (2 
randomized controlled trials40, 41 and 7 retrospective studies42-48). Dou et al36 concluded that omitting 

prophylactic abdominal drainage may result in higher mortality after pancreatectomy (OR [95%CI] 1.6 [0.9, 

2.9], p = 0.09) and pancreaticoduodenectomy (OR [95%CI] 2.4 [1.2, 4.7], p =0.01). They found no 
significant increase in the risk of abdominal abscess with use of prophylactic drainage. Nitsche et al37 results 

suggested overall morbidity after any kind of pancreatic resection was lower without drains (p = 0.04), and 
found no significant difference in mortality rates. For patients undergoing pancreaticoduodenectomy there 

were no differences in morbidity (p = 0.40) but there were increased rates of intra-abdominal abscesses 

(p = 0.04) and mortality (p = 0.04) without intraperitoneal drainage. Rondelli et al38 showed intra-
abdominal drainage may increase pancreatic fistulas (OR [95%CI] 2.3 [1.5, 3.5], p < 0.0001), total 

postoperative complications (OR [95%CI] 1.5 [1.3, 1.8], p < 0.00001) and re-admission rates (OR [95%CI] 
1.3 [1.1, 1.6], p = 0.01). Presence or absence of a drain was not found to have a significant correlation to 

overall mortality rates (p = 0.09). Wang et al39 suggested patients without prophylactic drainage after 
pancreaticoduodenectomy may have significantly higher mortality (OR [95%CI] 2.3 [1.1, 4.9], p = 0.02) 

but fewer overall complications (OR [95%CI] 0.6 [0.5, 0.8], p = 0.01), major complications (Clavien grade 

III-IV) (OR [95%CI] 0.8 [0.6, 0.9, p = 0.01), and readmissions (OR [95%CI] 0.8 [0.6, 1.0], p = 0.04). The 
randomized controlled trial by Van Buren et al41 was terminated early due to findings that suggested routine 

omission of drains in patients undergoing pancreaticoduodenectomies increased mortality and the severity 
and frequency of overall complications. McMillan et al49 further analyzed the data from Van Buren et al41 to 

assess the effect of routine drain placement on the occurrence and severity of clinically relevant 

postoperative pancreatic fistulas. The authors concluded that patients with moderate (3-6 points) to high 
(7-10 points) fistula risk based on the Fistula Risk Score50 appear to benefit from the use of surgical drains.  

 
The systematic review and meta-analysis conducted by Diener et al51 examined 4 trials, pertaining to the 

use of surgical drains after pancreatic surgery. Of these 4 trials, 1 randomized controlled trial40 and 1 

retrospective study44 with a total of 268 patients compared drain versus no drain insertion in patients that 
had undergone pancreatic cancer surgery. The authors found no significant differences in mortality (OR 

[95%CI] 1.0 [0.1, 7.0], p = 1.0), incidence of postoperative complications (OR [95%CI] 0.8 [0.5, 1.3], p 
= 0. 4), pancreatic fistula (OR [95%CI] 0.1 [0.01, 1.8], p = 0.2), re-operation and re-intervention rates 

(OR [95%CI] 1.1 [0.1, 9.7], p = 0.09), and length of hospital stay (MD [95%CI] 0.0 [-0.4, 0.4], p = 1.00). 
The remaining 1 randomized controlled trial52 and 1 prospective observational study53 with a total of 218 

patients compared early drain removal vs late drain removal in patients that had undergone pancreatic 

surgery. The authors found no significant difference in mortality (OR [95%CI] 0.3 [0.01, 8.2], p = 0.5), 
reduction of postoperative complications (OR [95%CI] 2.7 [1.3, 5.8], p = 0.009) or reduction of pancreatic 

fistula formation after the early removal of drains compared to late removal (OR [95%CI] 0.1 [0.03, 0.6], 
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p = 0.01). The randomized controlled trial52 was re-analyzed by McMillan et al54 to identify patients that 
may benefit from selective drainage. The authors concluded that prophylactic drainage should be avoided 

for patients with negligible to low fistula risk. Routine drainage was recommended for moderate to high 
fistula risk patients with a POD 3 drain removal if POD 1 drain fluid amylase is ≤ 5 000 U/L. For patients 

with POD 1 drain fluid amylase > 5 000 U/L or suspected fistula risk based on clinical intuition, drain 

removal was recommended to be at the discretion of the treating surgeon.  
 

Fong et al55 conducted a prospective validation study to determine the appropriate patient population that 
should be selected for early drain removal (≤ POD 5) following the placement of intraperitoneal drains after 

pancreatic surgery. The study measured daily postoperative drain amylase levels and correlated them to 
the development of pancreatic fistulas in two cohorts of patients undergoing pancreatic surgery. The results 

from first cohort of patients (N = 126) established the drain amylase threshold for the prediction of 

postoperative pancreatic fistula formation. The results from the second cohort of patients (N = 369) 
validated the predictive capabilities of the POD 1 drain amylase level and its correlation with the incidence 

of pancreatic fistulas. In the validation cohort, 2 (0.9%) patients developed a pancreatic fistula out of the 
229 (62%) patients that had POD 1 drain amylase values < 600 U/L compared to 44 (31%) out of the 140 

(38%) patients that had a POD 1 drain amylase values ≥ 600 U/L. A multivariate analysis identified POD 1 

drain amylase level < 600 U/L as the strongest independent predictor of the absence of pancreatic fistula 
(P < 0.0001). Other variables that had a statistically significant association with the drain amylase volume 

included pathology, duration of surgery, anastomosis type, body mass index and age-adjusted Charlson 
index score. The authors concluded that POD 1 drain amylase measurement can be used to stratify patients 

into low and high risk groups for the development of a pancreatic fistula, and early drain removal (POD 1) 
can be advocated in patients stratified to the low risk group thus minimizing patient discomfort and 

morbidity associated with prolonged intraperitoneal drainage.  

 
Witzigmann et al56 conducted a randomized controlled trial that was not reviewed in the aforementioned 

systematic reviews. The study compared 395 patients undergoing pancreatic surgery with 
pancreaticojejunal anastomosis. Patients were randomized to receive either no drain (N = 193) or intra-

abdominal drainage (N = 202). There was no significant difference between surgical (p = 0.7), medical (p 

= 0.6) or overall morbidity (p = 0.5). Grade B/C pancreatic fistula were significantly lower in the no-drain 
group (12% vs 6%, p = 0.03). Fistula-associated complications were significantly increased in the drain 

group (26% vs 13%, p = 0.0008). The reintervention rate was lower in the no-drain group (21% vs 17%). 
However, postoperative ascites was significantly higher in the no-drain group (1% vs 7%, p = 0.002).The 

authors concluded that the abandonment of drains did not increase reintervention rates, mortality and 

overall morbidity. The results of this study suggest routine prophylactic drainage should not be 
recommended for patients undergoing pancreatic resection with pancreaticojejunal anastomosis.  

 
In conclusion, the 5 systematic reviews provided mixed results with respect to prophylactic intra-abdominal 

drainage of patients undergoing pancreatic resection. The evidence suggests placement of surgical drains 
in select patients following pancreatic surgery may reduce postoperative complications but routine drainage 

is not recommended for this patient population. Therefore, routine omission of intra-abdominal surgical 

drains cannot be advocated, selective drainage is recommended at the discretion of the treating surgeon.  
 

Level of evidence: Moderate  
 

2.4  Prophylactic use of nasogastric tubes (NGT) for decompression should be avoided except 

for patients undergoing pancreaticogastrostomy 

Two randomized controlled trials and two systematic reviews and meta-analyses were identified. Studies 

were included if they focused on prophylactic postoperative routine use of nasogastric (NGT) or nasojejunal 

(NJT) tubes in patients undergoing major abdominal surgery. 
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The systematic review and meta-analysis by Wei et al57 reviewed 8 randomized controlled trials58-65 that 
compared subjects with and without NGT/NJT decompression after gastrectomy. Patients were randomized 

to an NGT group (n = 570) and No NGT group (n = 571). There was no significant difference in major 
complications (RR [95%CI] 1.3 [0.9, 1.8], p = 0.2), minor complications (RR [95%CI] 0.9 [0.6, 1.3], p = 

0.6) or time to first flatus (WMD [95%CI] 0.1 [-0.2, 0.4], p = 0.4) between the two groups. There was a 

decrease in length of hospital stay (WMD [95%CI] 0.8 [0.3, 1.3], p = 0.001) and time to first oral intake 
(WMD [95%CI] 0.5 [0.3, 0.8], p < 0001) for patients that did not receive an NGT/NJT. Authors concluded 

NGT/NJT decompression did not facilitate the recovery of bowel function nor reduce the risk of 
postoperative complications, and was therefore unnecessary after gastrectomy. Verma and Nelson66 

conducted a systematic review and a meta-analysis of 37 randomized controlled trials examining 
prophylactic use of NGT tubes for decompression following abdominal surgical procedures. Included in this 

review were colorectal, gastroduodenal, biliary, esophageal, and hepatic surgeries. All studies combined 

included 5711 patients, 2866 patients were randomized to routine NGT use and 2845 patients were 
randomized to selective or non-routine use of NGT. Patients that did not receive prophylactic NGT 

decompression following major abdominal surgery were found to have an earlier return of bowel function 
(MD [95% CI] 0.5 [0.5, 0.6], p < 0.0001) and a reduction in pulmonary complications (OR [95%CI] 1.5 

[1.1, 1.9], p = 0.1). There was no change to length of hospital stay (MD [95% CI] 0.5 [0.4, 1.5], p = 0.3), 

anastomotic leaks (OR [95% CI] 1.1 [0.7, 1.8], p = 0.6) and wound infections (OR [95% CI] 0.8 [0.6, 1.2], 
p = 0.3). The review examined major outcomes relating to the intended goal of using prophylactic NGT/NJT 

and concluded that routine use for patients undergoing abdominal surgery should be abandoned in favour 
of selective use of NGT/NJT decompression.  

 
Pacelli et al63 completed a randomized controlled trial with 270 patients randomized to NG/NJT (n = 134) 

compared to no NGT/NJT (n = 136). There was no change to length of hospital stay (11 ± 5 days vs 11 ± 

8 days, p = 0.9), overall complications (38 (28%) vs 36 (27%), p = 0.5), or persistent decompression (>7 
days) and reinsertion (14 vs 18, p = 0.5). For patients that did not receive an NGT there was an increase 

in time to first flatus (3.5 ± 2 days vs 4.2 ± 2 days, p = 0.02), and increased abdominal distention compared 
to baseline (2 ±1 cm vs 3 ±1 cm, p = 0.0001) but a decreased time to liquid diet (5 ± 2 days vs 4.5 ± 2 

days, p = 0.01). Authors concluded that routine placement of an NGT/NJT is not necessary in elective 

surgery for gastric cancer.  
 

Sapkota et al67 conducted a randomized controlled trial for patients undergoing emergency laparotomy for 
perforation peritonitis, intestinal obstruction and abdominal trauma. Patients that received NGT 

decompression (n = 61) were compared to a control group that did not receive NGT decompression 

following an emergency laparotomy (n = 54). There was no significance difference in postoperative 
complications, specifically gastric upset (34% vs 39%, p = 0.4), wound complications (16% vs 11%, p = 

0.3), respiratory complications (12% vs 11%, p = 0.3), and anastomotic leaks (2% vs 2%, p = 0.6). 
Furthermore, there was no significant difference between the time to first flatus (p = 0.1) and NGT 

reinsertion rates (3% vs 4%, p = 0.4). The mean length of hospital stay was significantly less for patients 
that did not receive NGT decompression (8 vs 6 days, p <0.05). Authors concluded that prophylactic NGT 

decompression is ineffective at achieving its intended goals and routine use should be questioned.  

 
Patients that have a pancreaticogastrostomy as an alternative to a jejunal anastomosis may require a 

nasogastric tube to decompress the stomach and relieve tension on the anastomosis after surgery.68 
Therefore prophylactic use of NGT intubation should be used at the discretion of the treating surgeon when 

a patient has had a pancreaticogastrostomy.68, 69  

 
In summary, the evidence indicates that the original rationale for using prophylactic NGT intubation (e.g. 

reduction in wound infections, anastomotic leaks, and pulmonary complications and shorter length of 
hospital stay) are no longer valid based. As such, its routine use should be avoided following pancreatic 

surgery, with the exception of patients that have had a pancreaticogastrostomy. 
 

Level of evidence: High 
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3. Postoperative recovery 

3.1 Urinary catheters should be removed within 48 hours after surgery   

Studies were included in the review if they focused on routine use of postoperative urinary catheters in 

patients undergoing major abdominal surgery. One study met this inclusion criteria, a randomized 
controlled trial by Zmora et al70 that included 118 patients who underwent colon and rectal surgery between 

2005 and 2008. Patients were divided into three groups each with a different day of urinary catheter 

discharge. The urinary catheter was removed on either POD 1, 3 or 5. They found that acute urinary 
retention requiring catheter reinsertion occurred in 12 (10%) patients. More specifically, retention occurred 

in 6 (15%) patients in whom the catheter was removed on POD 1 compared with 4 (11%) patients whose 
catheter was removed on POD 5 (p = 0.4). A sub‐group analysis found that patients with low colorectal 

anastomosis or coloanal anastomosis (6 cm and below the anal verge) had a significantly increased risk for 

retention (p = 0.04). There was no significant difference between the three groups with regards to 
symptomatic bacteriuria (p = 0.3), urinary tract infections (p = 0.1), anastomotic leak (p = 0.3), pulmonary 

complications (p = 0.8), or surgical site infections (p = 0.2), however, there was a slight trend towards 

higher rates of the above variables in the group where the urinary catheter was discharged on POD 5. 
Trickey et al conducted a retrospective study using the American College of Surgeons National Surgical 

Quality Improvement Program (ACS-NSQIP) to identify risk factors for surgical patients who develop 
postoperative urinary tract infections.71 The analysis included 8801 patients from the ACS-NSQIP database 

between 2006 and 2010. 116 (1%) of these patients developed a UTI within 30 days of surgery. When 
compared to matched controls, patients who developed urinary tract infections were significantly more 

likely to have had the urinary catheter maintained beyond POD 2 (77 (66%) vs 96 (43%), p < 0.001) and 

to have a longer mean catheter duration (12 vs 5 days, p < 0.001).  
 

In summary, the evidence indicates that routine prolonged urinary drainage after pancreatic surgery is not 
necessary and that rates of urinary tract infections increase among patients whose urinary catheter is 

maintained beyond POD 2.  

 
Level of evidence: High 

 
3.2 Routine use of somatostatin analogues (e.g. octreotide or pasireotide) are recommended 

to decrease rate of complications  
 
Studies were included in the review if they focused on routine perioperative administration of somatostatin 

analogues in adults undergoing pancreatic surgery. One systematic review and meta-analysis and one 
randomized controlled trial were identified. Gurusamy et al72 completed at systematic review which included 

21 studies involving 2 348 patients. The goal of this study was to determine whether somatostatin 
analogues should be used routinely in pancreatic surgery. All studies compared a somatostatin to either no 

drug or a placebo. There was no significant difference in length of hospital stay (p = 0.06), perioperative 

mortality (p = 0.2), reoperation rates (p = 0.6), anastomotic leaks (p = 0.4), pancreatitis (p = 0.2), renal 
failure (p = 0.4), delayed gastric emptying (p = 0.3), pulmonary complications (p = 0.6) or infected 

abdominal collections (p = 0.7). For patients treated with a somatostatin analogue there was a decrease 
in overall postoperative complications (RR [95%CI] 0.7 [0.6, 0.8], p < 0.0001), pancreatic fistulas (RR 

[95%CI] 0.7 [0.6, 0.8], p < 0.00001), and sepsis (RR [95%CI] 0.4 [0.2, 0.9], p = 0.002).The authors 

concluded that somatostatin analogues may reduce perioperative complications but do not reduce 
perioperative mortality. Based on the current evidence, the authors recommended somatostatin and its 

analogues for routine use for patients undergoing pancreatic surgery.  
 

Allen et al73 conducted a randomized controlled trial comparing the somatostatin analogue pasireotide to a 
placebo for patients undergoing pancreatic resection. There were 300 patients included in the study; 152 

patients were randomly assigned to pasireotide and 148 patients to the placebo arm. The rate of grade 3 
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or higher postoperative pancreatic fistula, leak, or abscess were significantly lower among patients who 
received pasireotide than among patients who received placebo (RR [95%CI] 0.4 [0.2, 0.8], p = 0.01). 

There was also a significant decrease in readmission rates (26 (17%) vs 43 (29%), p = 0.02) but no 
significant change to length of hospital stay (8 ± 4 days vs 9 ± 7 days, p = 0.2). 

 

In summary, evidence regarding the optimal somatostatin analogue is mixed and requires further 
investigation. However, data suggests somatostatin and its analogues may reduce the incidence of 

postoperative complications. Therefore, somatostatin and its analogues are recommended for routine use 
in patients undergoing pancreatic surgery.  

 
Level of evidence: Moderate 

 

3.3 Patients should be encouraged to participate in early mobilization once extubated 
3.3.1 Patients should be encouraged to dangle on the side of their bed, walk, or sit in a 

chair on POD0 
3.3.2 Patients should be encouraged to walk at least twice on POD1 and every day until 

discharge 

3.3.3 Patients should be encouraged to sit up in a chair while awake during the day  
 
Studies were included if they focused on routine postoperative early mobilization in patients undergoing 
major abdominal surgery. One randomized controlled trial and one prospective study were identified and 

analyzed for patient outcomes. The first trial to evaluate the use of ambulation in the context of a 
multimodal approach was completed by Lee et al.74 Patients who had received laparoscopic colon surgery 

(N = 100) were randomized into a rehabilitation group with early mobilization and diet or to a conventional 

care group. They measured recovery time by including: tolerance of diet for 24 hours (eat 1/3 or more of 
their meal), analgesic free after cessation of PCA, safe ambulation (ambulation 600 m without assistance) 

and afebrile status without major complications. They found that a rehabilitation program resulted in a 
significant decrease in the median time to recovery after laparoscopic colon surgery (4 (3-5) days vs 6 (5-

7) days, p < 0.0001). The median time to safe ambulation was significantly shorter in patients that were 

in the rehabilitation group compared to the patients treated with conventional care (18 (14-21) hours vs 
21 (18-24) hours, p = 0.003). There was no evidence of an adverse effect on pain scores 1 (p = 0.7) and 

4 weeks (p = 0.9) postoperatively or overall complications (p = 0.1). Patients treated in the rehabilitation 
program had a significantly shorter time to analgesic-free (88 (72-120) hours vs 117 (86-149) hours, p = 

0.02). The quality of life scores between the two groups were similar at 1 and 4 weeks postoperatively. 

There were no readmissions or mortality within 1 month of surgery in either group. The authors concluded 
that a rehabilitation program with early mobilization and diet after laparoscopic colon surgery may reduce 

recovery time without increasing complications. 
 

In the prospective study by Kibler et al75 they implemented a quality improvement strategy to encourage 
early patient mobilization following colorectal and urologic surgeries at their local academic medical centre. 

Patient outcomes were collected 6 months prior to the intervention and for a 6-month period after the 

implementation of the program. In both cohorts patients were divided into two units, a control unit and 
the intervention unit. There were 1 878 patients in the pre-intervention cohort (1 125 control vs 753 

intervention) and 1 748 patients in the post-intervention cohort (1 047 control vs 701 intervention). There 
was no significant difference between the groups for postoperative complications, hospital costs or length 

of hospital stay. The distance ambulated increased from 264 to 176 feet/day. The statistical significance of 

this increase was not reported. There was no reported increase in patient falls and there was significantly 
less postoperative paralytic ileus in the cohort treated postoperatively on the intervention unit (7.3% vs 

4.6%, p = 0.04). The quality improvement program was successfully implemented. The authors concluded 
that early ambulation in patients undergoing colorectal and urologic surgery can be achieved without 

increasing length of hospital stay, hospital costs or complication rates, and it may reduce paralytic ileus.   
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In summary, data suggests early mobilization after surgery may provide multiple postoperative benefits. 
The effect of early mobilization on overall recovery must be taken in context with the other modalities used.  

 
Level of evidence: Moderate 

 

3.4 Patients should resume eating and drinking as soon as possible after surgery  
3.4.1 Patients should be offered clear fluids 2 hours postoperatively provided they are 

awake, alert, and capable of swallowing  
3.4.2 Patients should be offered solid food beginning POD1 

Studies were included if they focused on routine postoperative early feeding compared to late feeding for 
patients undergoing major abdominal surgery. Three systematic reviews were included in the evaluation of 

evidence. Willcutts et al conducted a systematic review and meta-analysis comparing early oral feeding to 

traditional oral feeding after upper gastrointestinal surgery.76 Fifteen studies were included in the analysis 
with a total of 2 112 patients. Each study’s intervention cohort was fed orally earlier than the control cohort. 

In 12/15 studies oral intake for the intervention cohort was started on POD 1 or earlier. The results revealed 
no significant difference in anastomotic leak rates (OR [95% CI] 0.8 [0.5, 1.3], p = 0.5), pneumonia (OR 

[95% CI] 0.8 [0.5, 2.6], p = 0.3), NGT reinsertion (OR [95% CI] 0.4 [0.1, 1.3], p = 0.1), reoperation (OR 

[95% CI] 0.8 [0.5, 1.3], p = 0.3), readmission (OR [95% CI] 1.1 [0.7, 1.9], p = 0.7) or mortality rates (OR 
[95% CI] 1.1 [0.5, 2.6], p = 0.8). There was a significant decrease in the postoperative  length of hospital 

stay (WMD [95% CI] -1.4 [-0.7, -2.2], p < 0.01). The authors concluded that the evidence does not support 
delaying oral feeding after upper gastrointestinal surgery. Zhuang et al conducted a meta-analysis of 

randomized controlled trial that evaluated early oral feeding compared to traditional oral feeding following 
colorectal surgery.77 Seven studies were included in analysis with a total of 587 patients. There was no 

significant difference between the two cohorts in rates of anastomotic dehiscence (RR [95% CI] 0.5 [0.2, 

1.2], p = 0.1), pneumonia (RR [95% CI] 0.7 [0.3, 1.6], p = 0.4), NGT reinsertion (RR [95% CI] 1.3 [0.8, 
2.2], p = 0.3), or wound infections (RR [95% CI] 0.7 [0.3, 1.4], p = 0.3). There was a significant reduction 

in total postoperative complications in the intervention cohort (RR [95% CI]0.7 [0.5, 1.0], p = 0.04) and 
length of stay (WMD [95% CI] -1.6 [-2.8, -0.4], p = 0.009). The authors concluded that early oral feeding 

was safe and effective in this patient population. Liu et al conducted a systematic review and meta-analysis 

of randomized controlled trials comparing early oral feeding to traditional care for patients undergoing 
gastric surgery.78 Six studies were included in the analysis reporting on 454 patients randomized to either 

early oral feeding or traditional oral feeding following gastrectomy. There was no significant difference for 
postoperative complications (RR [95%CI] 0.95 [0.7, 1.3], p = 0.8), readmission rates (RR [95%CI] 1 [0.3, 

3.3], p = 1.0) or incidence of anastomotic leaks (RR [95%CI] 0.3 [0.01, 7.3], p = 0.5). Patients randomized 

to early oral feeding had significantly shorter hospital stays (WMD [95%CI] -2.4 [-3.4, -1.3], p < 0.0001) 
and time to first flatus (WMD [95%CI] -19.9 [-32.0, -7.8], p = 0.001). Authors concluded that early oral 

feeding after gastrectomy seems feasible and safe. 
 

Evidence suggests that early oral feeding is safe and feasible; it may decrease time to first flatus and length 
of hospital stay without increasing complication rates. Therefore, patients are likely to benefit from early 

oral feeding during the postoperative recovery period following pancreatic surgery. 

 
Level of evidence: Moderate 

 

3.5 Patients should be encouraged to chew gum 3x/day for 5 minutes until they are tolerating 

solid food  

Studies were included if they focused on routine postoperative administration of chewing gum for 

gastrointestinal recovery following major abdominal surgery. One systematic review and meta-analysis was 
identified and analyzed for patient outcomes. Short et al79 reviewed 81 studies for patients undergoing 

abdominal surgery. They found the studies to be small and of poor quality, focusing primarily on colorectal 
surgery and caesarean sections. There was statistical evidence that use of gum chewing for all surgeries 

reduced length of hospital stay (0.7 days, p < 0.00001), time to first flatus (10 hours, p < 0.00001), time 
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to bowel movement (13 hours, p < 0.00001) and time to bowel sounds (5 hours, p < 0.00001). The authors 
concluded that better quality randomized controlled trials in an ERaS setting are necessary but there was 

some evidence that chewing gum after surgery may help the digestive system to recover. Within the 81 
studies included in the systematic review, one study from Sweden evaluated the impact of gum chewing 

on patient outcomes following pancreatic surgery. Andersson et al80 conducted a randomized controlled 

trial that included 28 patients with one group assigned to chewing gum for 45 minutes 4 times a day plus 
normal postoperative care (n = 14) compared to a group of patients treated according to normal 

postoperative care with sips of glucose equivalent to the amount present in the chewing gum (n = 14). 
Length of hospital stay decreased from 22 vs 18 days (p = 0.3), time to first flatus decreased from 5 vs 4 

days (p = 0.3), time to first defecation decreased from 9 vs 8 days (p = 0.9), time to start clear fluids 
decreased from 9 vs 5 days (p = 0.07) and time to start liquid diet decreased from 9 vs 6 days (p = 0.3). 

Although there was no significant difference between the two groups there was a trend towards improved 

time to return of gastrointestinal function, thus potentially reducing the impact of postoperative ileus.  
 

Recent evidence supports the use of gum chewing to reduce time to first flatus and first bowel movement 

in other gastrointestinal procedures.81 Due to its low risk as part of an intervention bundle, the use of 

chewing gum should be encouraged starting on POD 1 following pancreatic surgery.  

Level of evidence: Moderate 

3.6 Venous thromboembolism (VTE) prophylaxis should be used for all patients 

3.6.1 Perioperative VTE prophylaxis is recommended using either unfractionated or 
fractionated low-molecular-weight heparin (LMWH) 

3.6.2 VTE prophylaxis should be continued during postoperative hospitalization  
3.6.3 For patients with high thrombosis risk features (e.g. Caprini Risk Assessment Scores 

≥ 7), VTE prophylaxis should be extended for 4 weeks postoperatively  

 

Patients that are undergoing major abdominal surgery are at an increased risk for venous thromboembolic 

events (VTE).82 Risk factors include age > 60 years, operative times > 2 hours, advanced cancer, previous 

history of VTE, and > 3 days of planned bed rest.83 There were no randomized controlled trials or systematic 

reviews identified that focused on VTE prophylaxis following pancreatic surgery. Therefore the search was 

expanded to include high quality studies for major abdominal surgery.  

Akl et al conducted a systematic review of the evidence for the relative efficacy and safety of low-molecular-

weight heparin (LMWH) and unfractionated heparin (UFH) for perioperative thromboprophylaxis in patients 

with cancer.84 Sixteen randomized controlled trials were included in the review with 12 890 cancer patients 

that received preoperative prophylactic anticoagulation. In 8 trials the patients underwent abdominal 

surgery. The results did not conclusively rule out either a beneficial or harmful effect of LMWH compared 

to UFH for patient mortality (RR [95%CI] 0.9 [0.7, 1.1], p = 0.3), pulmonary embolism (RR [95%CI] 0.7 

[0.3, 1.5], p = 0.4), symptomatic deep vein thrombosis (RR [95%CI] 0.5 [0.2, 1.3], p = 0.2), asymptomatic 

deep vein thrombosis (RR [95%CI] 0.8 [0.7, 1.0], p = 0.06), major bleeding (RR [95%CI] 0.9 [0.5, 1.4], 

p = 0.5), or minor bleeding (RR [95%CI] 0.9 [0.5, 1.8], p = 0.8) in patients with cancer. The meta-analysis 

suggested LMWH was associated with a lower incidence of wound hematoma (RR [95%CI] 0.7 [0.5, 0.9], 

p = 0.003) but a higher volume of intraoperative transfusions (MD [95%CI] 74.3 [47, 102], p < 0.00001). 

There was no statistically significant difference for reoperation for bleeding (p = 0.8), intraoperative blood 

loss (p = 0.9), postoperative transfusion (p = 0.2), postoperative drain volume (p = 0.5) and 

thrombocytopenia (p = 0.5). The authors concluded that the overall quality of evidence was moderate and 

therefore further trials are required to evaluate the benefits and harms of LMWH and UFH in this patient 

population.  
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Farge et al released an international clinical practice guideline for VTE prophylaxis in surgically treated 

patients with cancer.85 The international advisory panel recommended that pharmacologic prophylaxis 

should be started 12-2 hours preoperatively and continued for a least 7-10 days. They also recommended 

extended prophylaxis (4 weeks) with LMWH to prevent postoperative VTE after major laparotomy in 

patients with cancer with a high risk of VTE and a low risk of bleeding. The American Society of Clinical 

Oncology Clinical Practice also released a guideline to provide recommendations about the prophylaxis and 

treatment of VTE in patients with cancer, which included patients with cancer undergoing major abdominal 

surgery.86, 87 The authors key recommendations for VTE prophylaxis in patients with cancer included: 

patients undergoing major cancer surgery should receive prophylaxis starting before surgery and continuing 

for 7-10 days; extending postoperative prophylaxis up to 4 weeks should be considered in those undergoing 

major abdominal surgery with high-risk features.  

One prospective and two retrospective studies that specifically evaluated the need for and use of VTE 

prophylaxis medication following pancreatic surgery were identified to supplement the aforementioned 

recommendations based on abdominal surgical procedures. Hayashi et al88 conducted a prospective 

evaluation of 349 patients that underwent hepatobiliary-pancreatic surgery between 2008 and 2011, 186 

underwent a pancreaticoduodenectomy and 120 of these patients received either 4000 IU/day enoxaparin, 

1.5mg/day of fondaparinux or 2.5 mg/day fondaparinux at the surgeons discretion until POD 8. The 

remaining 66 patients did not receive chemical thromboprophylaxis. All patients were of Japanese ethnicity. 

There was a statistically significant higher incident of postoperative hemorrhage in patients that received 

chemical thromboprophylaxis compared to patients that did not (35 (29%) vs 4 (6%), RR [95%CI] 4.8 

[1.8, 13], p < 0.05). There was no significant difference in postoperative complications (p = 0.3), length 

of hospital stay (p = 0.9), or grade B/C pancreatic fistulas (RR [95%CI] 1.9 [1.0, 3.5], p = NS). For all 

surgical patients, there were significantly less incidents of VTE in patients that received chemical 

thromboprophylaxis (6 (3%) vs 11 (8%), RR [95%CI] 0.4 [0.1, 1.0], p < 0.05). The authors concluded 

that chemical thromboprophylaxis is beneficial and safe to use, but further research regarding appropriate 

dosing is required for the prevention of postoperative hemorrhage and adequate prophylaxis against VTE.  

Kokudo et al conducted a retrospective review of a prospectively collected database to analyze the risk 

factors for pulmonary embolism following pancreatic surgery in Switzerland.89 Patients received 

thromboprophylaxis according to the institutional protocol for pancreas surgery. There was a 7% (n = 13) 

incidence of pulmonary embolism observed following pancreaticoduodenectomy. A multivariate analysis of 

187 patients revealed history of thromboembolic events (OR [95%CI] 22.3 [1.5, 330.0], p = 0.03), 

prolonged operative time (> 360 minutes) (OR [95%CI] 5.8 [1.4, 40.0], p = 0.001), and Clavien Dindo 

grade 3 or 4 abdominal complications (OR [95%CI] 10.8 [2.9, 53.0], p = 0.01) were independent predictors 

of pulmonary embolism after a pancreaticoduodenectomy. Tzeng et al conducted a retrospective review of 

13 771 elective pancreatectomies between 2005-2010 from the American College of Surgeons-National 

Surgical Quality Improvement Program (ACS-NSQIP) database.90 Overall complications rates included: deep 

vein thrombosis (2%), pulmonary embolism (1%), VTE (3%), post-pancreatectomy hemorrhage (PPH) 

(1%), and return to operating room with PPH (0.6%). Approximately 1 in 3 post-pancreatectomy VTE 

events occurred post-discharge. Independent risk factors for post-discharge VTE were identified as: obesity 

(OR [95%CI] 1.5 [1.1, 2.2], p = 0.02), age ≥75 years (OR [95%CI] 1.8 [1.2, 2.6], p = 0.004), distal 

pancreatectomy (OR [95%CI] 2.4 [1.7, 3.4], p < 0.001) and organ space infection (OR [95%CI] 2.1 [1.4, 

3.3], p < 0.001). Of the 136 patients that experienced post-discharge VTE events, 65% experienced at 

least one of these four identified risk factors. The database did not record usage of VTE chemoprophylaxis 

nor patients with asymptomatic VTE. The authors concluded that post-pancreatectomy VTE outnumber 

early haemorrhagic complications, therefore the fear of PPH should not prevent routine administration of 
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VTE chemoprophylaxis. Furthermore, high-risk patients may benefit from extended (post-discharge) VTE 

prophylaxis.  

In summary, VTE prophylaxis should be considered for patients undergoing pancreatic surgery. For high 

thrombosis risk patients (e.g. Caprini Risk Assessment Score ≥7),91 recent evidence suggests that extending 

pharmacologic prophylaxis for 4 weeks postoperatively may be beneficial without increasing the risk of 

major postoperative hemorrhage.  

Level of evidence: Moderate  

3.7 There is insufficient evidence to recommend routine use of prokinetic agents to enhance 

gastrointestinal motility 

Studies were included if they focused on routine perioperative administration of prokinetic agents for 

gastrointestinal recovery following major abdominal surgery. However, insufficient evidence was available 
to justify making a recommendation regarding the use of prokinetic agents to enhance gastrointestinal 

motility after pancreatic surgery. Therefore, the administration of prokinetic agents should be at the 
discretion of the treating surgeon. 
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Section 4. External Review Process  
 

Reviewer comment: The ERAS protocol of bowel resection includes IV lidocaine infusion as a 
consideration for situations where an epidural may not be needed or appropriate. My hunch is that it 

would be appropriate here as well. 

 
Author’s response:  We have reviewed the literature on lidocaine infusions for pain management 

following pancreatic surgery and have added these data to the guideline. 
 

Reviewer comment: I was just wondering whether you had a chance to review the impact of VTE 
prophylaxis for this patient population as well, in particular the use of LMWH/DOACs, unfractionated 

heparin, incidences of HIT, rate of DVT/PE or other complications if any.  

 
Author’s response: We agree with this suggestion and have added the results of this literature review 

to the guideline. 
 

Reviewer comment:  Our main concern is that there is clarity re: route of nutrition, as enteral is 

generally synonymous with tube feeding in the acute care setting. We are assuming the recommendation 
is for early oral feeding.  

 
Author’s response:  Yes, the recommendation is for early oral feeding and we have made some minor 

revisions to make this clearer in the guideline. 
 

Reviewer comment:  There is HUGE variation in the percentage of patients who go on TPN after a 

Whipple…. this issue is not addressed in the guidelines—can it be added. 
 

Author’s response: Recent evidence suggests early feeding is safe and beneficial following pancreatic 
surgery therefore these guidelines are recommending early feeding in this patient population.  

 

Reviewer comment:  Somatostatin analogues—I would state that pasireotide should be used—the data 
for Octreotide is not so great. I know that Pasireotide is not available, but perhaps this document could 

be the leverage we need to get this drug for our patients. 
 

Author’s response: We have revised the wording to clarify that there is mixed evidence with respect to 

the preferred somatostatin analogue for this patient population.  
 

Reviewer comment:  Epidural statement—it’s pretty weak—Buchler has an ongoing RCT looking at 
complications following epidural, perhaps add that? The QOL outcomes are all pretty meaningless if 

complications increase. 
 

Author’s response: We added evidence from additional studies to strengthen the pain management 

section.  
 

Reviewer comment:  Drains—similarly Buchler presented a drain RCT at American Surgical Association 
last year---there are some big methodology issues with the trial, but it should be included in the lit 

review. I would discuss the Macmillan/Vollmer analysis of the Fischer RCT—the risk algorithm seems 

reasonable. 
 

Author’s response: We added the additional analysis by McMillan et al to the evidence regarding 
surgical drains. We also added the Witzigmann et al randomized controlled trial to the supporting 

evidence.  
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Reviewer comment: NG’s—can you explicitly state that this is limited to PJ’s and NOT PG’s?? Otherwise 
some intrepid intern will pull the NG’s on PG’s. 

 
Author’s response: We revised the wording to explicitly state that NGT requirements following 

pancreaticogastrostomy may be different than this current recommendation.  

 
Reviewer comment: We have found that removing the Foley’s on POD1 leads to a high reinsertion 

rate, can the guideline suggest discharging the Foley POD1-3? 
 

Author’s response: We have revised the guidelines to encourage discharge of urinary catheters within 
48 hours after surgery.  

 

Reviewer comment: I am just wondering if it would be  worth addressing other aspects of the periop 
care to be comprehensive. This would align with the format used for the ERAS colorectal guidelines.  

 
Author’s response: We have added the relevant perioperative recommendations from the Best Practice 

in Surgery clinical guidelines. 

 
Reviewer comment: The wording is bit confusing. From the SR I understand that neither routine 

drainage nor routine omission can be recommended, thus selective drainage to discretion of the surgeon. 
[2. Routine omission of surgical drains following pancreatic surgery cannot be advocated and selective 

drainage at the discretion of the treating physician is recommended]. 
 

Author’s response: We revised the wording to clarify the recommendation.  

 
Reviewer comment: Any recommendation re management of drains when used? Referring to the Bassi 

RCT re early drain removal based on POD1 drain amylase. 
 

Author’s response: We have added evidence and a recommendation regarding management of drains 

when used.   
 

Reviewer comment: Should it specify for open surgery.  If distals are included, most are done 
laparoscopically and do not require epidural. 

 

Author’s response: We have specified open surgery.  
 

Reviewer comment:  [RE Somatostatin] Obviously very controversial.  Why don’t you recommend 
SOM where the data is by far the strongest?  That might help us actually get it. 

 
Author’s response: We have revised the wording to clarify that there is mixed evidence with respect to 

the preferred somatostatin analogue for this patient population.  

 
Reviewer comment: [RE Prokinetic agents] Didn’t think there was data for this and again the 

qualifying statement “at the discretion” is too soft and unnecessary. 
 

Author’s response: We have revised the recommendation to clarify that there is insufficient evidence to 

make a recommendation regarding the use of prokinetic agents. 
 

Reviewer comment:  Preoperative fasting guidelines should be recommended here. 
 

Author’s response: We have incorporated the fasting guidelines from the Best Practice in Surgery 
Clinical Guidelines.  
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Reviewer comment:  What about the use of lines- arterial lines and central lines etc.  
 

Author’s response: This is currently beyond the scope of this guidelines but will be considered in future 
versions. 

 

Reviewer comment:  There is nothing on fluids and fluid management intraoperatively and 
postoperatively. 

 
Author’s response: Fluid management is currently beyond the scope of this guideline but will be 

considered in future versions. 
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