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A B S T R A C T 

 

Introduction 

 

Decades of treatment of patients with Simultaneous Pancreas-Kidney 

(SPK) transplantation has demonstrated its utility as the most optimal 

form of treatment of patients suffering from type 1 diabetes mellitus and 

end-stage renal failure as it uniquely treats renal failure whilst restoring 

normoglycaemia [1-4]. SPK transplantation is the most common 

pancreas transplant modality, accounting for 75% of pancreas 

transplants performed worldwide [5]. The technique of choice for 

handling the exocrine component has become enteric drainage of the 

pancreatic exocrine secretions [1, 6-9]. This is because it facilitates the 

better physiological handling of the exocrine secretions than the 
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traditional technique of bladder drainage. It avoids the potential 

complications of severe reflux pancreatitis, hyperchloremic metabolic 

acidosis and dehydration due to loss of the alkaline pancreatic secretions. 

Rather more importantly, it also avoids the typically seen urologic 

complications of infection, urethritis, severe cystitis and haematuria that 

are associated with the previously favoured bladder drainage technique 

 

Over the last three decades, global five-year patient and graft survival 

rates have improved to 85% and 75% respectively and the estimated 

half-life of a pancreatic graft has increased to 14 years [1, 10]. This 

improvement is multifactorial, contributed to by changes in surgical 

technique, and other factors including changes in immunosuppressive 

regimen, organ donor preservation solutions, anaesthesia, ICU care, 

donor and recipient selection and more accurate diagnosis of rejection 

[1, 3, 4, 11].  

 

Despite its long-term success, it remains a technically challenging 

procedure, associated with the highest complication rate of all solid 

organ transplantation [1-4, 12, 13]. One particularly challenging 

complication of this procedure is that of enteric leaks of the duodenal 

stump that can result in focal and systemic infection and, ultimately, loss 

of the pancreas graft [1, 14, 15]. Some controversies exist as to what is 

defined as high or low incidence, with a range observed in the literature 

between 5-10% [1-4, 12, 13]. The majority of enteric leaks occur early 

in the post-operative period and are most likely due to technical 

complications, such as ischaemia of the duodenal stump from the donor 

and technical issues in donor surgery or back table dissection [2, 16]. 

Additional contributing factors can include the intense 

immunosuppressive regime used, acute cellular rejection or presence of 

infections around the pancreas [2, 17]. Alternatively, delayed leaks are 

more often related to the duodenal stump closures, with previous 

evidence demonstrating that chronic ischaemia could be a contributing 

factor [18]. The majority of the literature on duodenal stump leaks after 

pancreas transplantation has predominantly focused on 

duodenocystostomies, as for the first decades of SPK, they were 

preferred rather than duodenoenterostomies; the latter of which has 

become the current technique of choice [1]. As such there remains a lack 

of published research exploring potential risk factors contributing to 

enteric leaks and means for preventing such. 

 

The purpose of this study was to explore the rate of enteric leaks in a 

previously never done before large population of SPK recipients and to 

identify underlying risk factors. Also, specifically, to evaluate how 

donor and recipient co-factors contributed to enteric leaks and to provide 

guidance as to the best options for choice of donor, recipient and surgical 

techniques in order to minimise enteric leaks and loss of the pancreas 

transplant.  

 

Materials and Methods 

 

I Study Population 

 

All pancreas transplants at Westmead Hospital performed between 

January 1998 and December 2017 (n = 425) were collected from medical 

records, including both hardcopy files and electronic medical records on 

the 2011 Cerner Millennium PowerChart software, where available. 

Information was analysed to identify enteric leaks that occurred at any 

stage post-operatively. Both SPK and PAK procedures were included in 

the database and organ recipients had at least twelve months follow-up 

after transplantation.  

 

II Surgical Procedure 

 

All organ donor retrieval procedures were performed by a surgical team 

including a Consultant surgeon and according to our previously 

published standard protocol [19, 20]. Organ allocation was based on 

recipient-to-donor ABO compatibility, negative cytotoxic cross match 

testing and wait time. 

 

As per our previously described surgical method, the pancreas 

transplants were performed with systemic venous drainage and, in the 

majority or 84%, enteric drainage of the exocrine pancreas was 

employed [9, 19, 21]. In the remaining 16%, bladder drainage of the 

exocrine pancreas was utilised, these were used as a comparator group. 

University of Wisconsin organ preservation solution was used for all 

donor organ perfusion. The portal vein of the pancreatic allograft was 

anastomosed to the recipient’s external iliac vein. In almost all cases, a 

standard venous extension graft was utilised and an arterial extension, or 

“Y-graft”, anastomosed to the recipient’s common iliac artery was used 

wherever possible.  

 

More specifically regarding the duodenoenterostomy, once the 

pancreatic graft was re-perfused, the recipient’s proximal jejunum was 

identified, and an appropriate site selected for the tension-free 

anastomosis to the graft duodenum [21]. A 2-3cm enteroenterostomy 

was routinely fashioned, the donor duodenal segment rinsed thoroughly 

with 0.5% aqueous chlorhexidine, prior to a hand sutured two layered 

anastomosis with 3-0 PDS [21]. This enteric anastomosis was created 

away from the medial duodenal staple line, to avoid the potentially most 

ischaemic area of the duodenum. Regarding the vascular supply of the 

duodenum, the gastroduodenal artery was never reconstructed, instead 

tied off. This technique was employed in the majority of cases, although 

a smaller number underwent a bladder drained technique, again using 

two layers of 3-0 PDS, onto the bladder dome. A further small cohort 

had a stapled enteric anastomosis using a liner cutting stapler, with the 

stapler defect closed with 3-0 PDS continuous suture. 

 

Immunosuppression from 2001 was provided using basiliximab on days 

0 and 4, followed by tacrolimus, mycophenolate mofetil and 

prednisolone in all cases, which is the standard protocol at our 

institution. Prior to 2001 the regimen used was cyclosporine, 

mycophenolate mofetil and prednisolone.  

 

III Identification of Enteric Leaks 

 

In all patients, clinical symptoms of acute peritonitis, such as fever, 

abdominal pain, general malaise, purulent wound discharge, ileus, 

diarrhoea, nausea, vomiting, acute abdomen and sepsis, led to either 

investigation via computed tomography (CT) scanning, or an immediate 

laparotomy. If free gas or retained fluid was noted around the pancreas 

on CT scanning, and an enteric leak was suspected, an explorative 

laparotomy was undertaken. If a leak was confirmed and the pancreas 

could be preserved, the affected duodenal segment was mobilised the 

previous anastomosis site resected and conversion to bladder-drainage 

was performed with prolonged decompression of the bladder using an 

indwelling catheter.  

J Diabetes Met Compl  doi: 10.31487/j.JDMC.2020.02.02    Volume 2(1): 2-7 



Enteric Leaks from SPK Transplantation: Risk Factors & Management             3 

 

Time until leak was defined as days from transplantation until diagnostic 

confirmation of enteric leak [1]. Clinical findings and management were 

analysed retrospectively.  

 

IV Risk Factors  

 

Risk factors for enteric leaks were collected and analysed. These 

included donor factors of: 

i. Age – in years. 

ii. Gender – if the patient was biologically male or female.  

iii. BMI – weight in kilograms over height in meters squared.  

iv. Hypertension – If the patient had an elevated systolic blood 

pressure and was receiving treatment with anti-hypertensive 

medications. 

v. Smoking status – If the patient was a current smoker, previously 

smoked or had never smoked. 

vi. Significant vascular disease – If the patient had cardiac vascular 

disease (a previous myocardial infarction, coronary artery bypass 

or angioplasty), cerebral vascular disease (a previous stroke or 

transient ischaemic attack), evidence of micro-vascular disease 

(retinopathy or neuropathy) and evidence of significant 

peripheral vascular disease that required operative intervention 

(arterial bypass and/or extremity amputation). It did not include 

patients that solely had peripheral vascular disease or only had 

evidence of macro-vascular disease (iliac artery calcification or 

aortic calcification) as these were present in the majority of 

patients in the cohort. 

vii. Cause of death and donor pathway – if the pancreas was donated 

from a brain-dead donor (DBD) or a circulatory death donor 

(DCD). 

 

Recipient factors analysed included: age, gender, BMI, hypertension, 

smoking status, and significant vascular disease as defined previously. 

An additional risk factor considered was the lowest blood pressure of the 

recipient over the duration of the transplant operation and 24 hours post-

operatively. 

 

Transplantation procedure characteristics included: 

i. Intra-operative hypotension – If the systolic blood pressure was 

noted to be <90 mmHg during the operation by the anaesthetic 

team. 

ii. Fluid boluses – If the recipient required a fluid bolus during the 

operation to treat hypotension and prevent possible associated 

complications. 

iii. Vasopressor use – If intra-operative vasopressors were used to 

maintain blood pressure and perfusion of the graft during the 

procedure. 

iv. Antibiotics administered – Which antibiotics were given during 

the transplantation procedure. 

v. Cold ischaemic time – The time from when the organ was 

perfused during the retrieval procedure until it was removed from 

ice and the anastomosis was performed. 

vi. Anastomotic time – The time taken to anastomose the graft to 

iliac vessels. 

vii. Venous graft – If an extension graft was used or not. 

viii. Arterial graft – Y shaped arterial extension graft formed using the 

donor common iliac artery bifurcation. 

ix. The kidney donor profile index (KPDI) – a score of 1-100% 

allocated to the transplanted kidney that indicates the percentage 

relative risk of failure. 

 

The renal delayed graft function, further classified as: 

i. Category 1 – immediate function with a spontaneous fall in 

creatinine of ≥10% in the first 24 hours post-transplant. 

ii. Category 2 – delayed immediate function with a spontaneous fall 

in creatinine of ≥10% in the first 25-72 hours post-transplant. 

iii. Category 3 – poor immediate function with no spontaneous fall 

in creatinine at 72 hours post-transplant but no dialysis required. 

iv. Category 4 – no immediate function with no spontaneous fall in 

serum creatinine and dialysis required within 72 hours post-

transplant. 

 

V Follow-Up 

 

The recipients’ admissions were screened for a minimum of six months 

following transplantation. Pancreatic graft loss was defined as return to 

insulin dependency or having the graft removed or relisted onto the 

transplant waitlist [1, 7]. Acute rejection was defined as severe rejection 

after a period of normal graft function; subacute rejection as progressive 

or repeated moderate-severe rejection; and chronic rejection as a slow, 

progressive deterioration in graft function after months of stable 

function. The era effect for the years prior to 2013 versus the years 

following and including 2013 was reviewed (p = 0.94). 

 

VI Statistical Analysis 

 

The study cohort was analysed using descriptive statistics generated 

using SPSS version 22.0 (IBM SPSS Statistics for Windows, Armonk, 

NY, USA). Continuous data are presented with means ± standard 

deviations or medians with interquartile range (25th to 75th percentile). 

The student’s t-test or Mann-Whitney U test was used to detect 

significance. All tests were two tailed and any significant difference was 

detected at the P <0.05 level. 

 

Results  

 

I Demographics 

 

Four hundred and twenty-five patients underwent pancreas 

transplantation at our institution over the 20-year period. Of these, 358 

(84.2%) were enteric drained and 67 (15.8%) were bladder drained with 

406 (95.5%) being SPK procedures. Of the enteric drained pancreatic 

transplants, 338 (93.3%) were performed using the hand sewn 

anastomosis technique and 20 (5.60%) using the stapled technique 

described in section 2.2. Additionally, 13 procedures (3.0%) were PAK 

following graft loss and 6 (1.4%) were pancreas transplant alone, none 

of which experienced an enteric leak. Of the pancreas grafts, nine 

(2.10%) were recovered from DCD donors with the remaining 416 

(97.9%) being from DBD donors; consistent with current rates in the 

literature [1]. As demonstrated in (Table 1), the mean donor age was 

26.86 ± 0.9 for those without an enteric leak and 33.0 ± 2.6 for those 

with an enteric leak. The median recipient age was 24.6 ± 1.9 and 18.0 

± 6.8 respectively. The mean cold ischaemic (P = 0.09), warm ischaemic 

(P = 0.12) and anastomotic times (P = 0.06) were similar between the 

groups.  
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Of the 425 recipients, 16 (3.8%) experienced an enteric leak. These all 

occurred in patients with an enterically drained pancreas transplant 

performed using the hand sewn anastomotic technique. Of the 16 enteric 

leaks, 12 (75%) occurred early (median 13 days; IQR 10-13 days) and 4 

(25%) occurred late (median 51 days, IQR 36-65 days). All 16 enteric 

leaks occurred from the duodenal staple line, distant from the enteric 

anastomosis. All 16 patients were returned to theatre and converted to 

bladder drainage with the graft salvaged in all but one case. There was 

no association observed between leak volume output and outcomes. At 

time of publication, one recipient had experienced graft failure 

secondary to a chronic enteric leak and sepsis, which required a graft 

pancreatectomy on day 35 post-transplantation. Additionally, two 

recipients experienced graft loss secondary to chronic graft rejection 

approximately three years after their enteric leaks occurred. One 

recipient experienced graft loss secondary to thrombosis on day 50 post 

transplantation, after having an enteric leak on 16 and another on day 

358 after experiencing an enteric leak on day 13.  

 

 

Table 1: Donor, Recipient, and Intra-operative Factors. 

Variable Without EL  

(n, (%)) 

With EL  

(n, (%)) 

P values 

Donor  

Male  62 (50.8) 10 (62.5) 0.68 

Female  60 (49.2) 6 (37.5) 0.68 

Mean Age ± SD (years) 26.86 ± 0.9 33.00 ± 2.6 0.24 

Donors after Brain Death 416 (97.9) 16 (100) 0.18 

Donors after Cardiac Death 9 (2.1) 0 (0.0) 0.18 

Current Smoker 11 (84.6) 2 (15.4) 0.16 

Former Smoker 5 (100) 0 (0.0) 0.16 

Non-Smoker 102 (96.2) 4 (3.8) 0.16 

Mean BMI ± SD 20.7 ± 0.8 22.6 ± 3.4 0.55 

Delayed renal graft function category 2 13.0 (3.1) 3 (18.8) 0.32 

Delayed renal graft function category 3 13.0 (3.1) 1 (6.3) 0.24 

No immediate renal graft function 3 (0.7%) 0 (0.0) 0.18 

Recipient   

Male  228 (57.1) 12 (75.0) 0.16 

Female  171 (44.0%) 4 (25.0) 0.16 

Mean Age ± SD (years) 24.6 ± 1.9 18.0 ± 6.8 0.49 

Current Smoker 11 (84.6) 2 (12.5) 0.08 

Former Smoker 120 (29.0) 8 (50.0) 0.08 

Non-Smoker 146 (96.7) 6 (37.5) 0.08 

Mean BMI ± SD 24.2 ± 0.6 26.3 ± 1.8 0.33 

Hypertension 277 (67.0) 13 (81.3) 0.16 

Diabetes 5 (100) 0 (0.00) 1.00 

Significant Vascular Disease 119 (97.5) 12 (75.0) 0.01 

Intra-operative Factors  

Mean cold ischaemia time ± SD (min) 30.1 ± 1.1 36.9 ± 4.2 0.09 

Mean warm ischaemia time ± SD (min) 0.3 ± 0.05 0.0 ± 0.0 0.12 

Mean total ischaemic time (min) ± SD 30.2 ± 1.1 37.9 ± 4.4 0.07 

Mean pancreas anastomotic time (min) ± SD 27.13 ± 0.4 30.60 ± 3.3 0.06 

Intraoperative pressors required 85 (91.4) 8 (8.6) 0.68 

Intraoperative fluid bolus required 43 (84.3) 8 (15.7) 0.01 

Venous graft 62 (92.5) 5 (7.5) 0.77 

Arterial graft 108 (91.5) 10 (8.5) 1.00 

Post-operative Factors    

Lowest BP ± SD (mmHG) 95.36 ± 2.93 90.47 ± 9.94 0.59 

Time to postoperative EL (days) N/A 29.00 ± 11.26 (Median 13.00 

days (IQR = 11.50–30.25)) 

 

 

II Risk Factors 

 

As demonstrated in (Table 1), 12 (75.0%) of the recipients who 

experienced an enteric leak had significant vascular disease or a history 

of cardiac vascular disease (a previous myocardial infarction, coronary 

artery bypass or angioplasty), cerebral vascular disease (a previous 

stroke or transient ischaemic attack), evidence of micro-vascular disease 

(retinopathy or neuropathy) and evidence of significant peripheral 

vascular disease that required operative intervention (arterial bypass 

and/or extremity amputation). Additionally, eight (50.0%) recipients 

were former smokers and two (12.5%) recipients were current smokers. 

Four (25.0%) of the donor renal grafts experienced delayed graft 
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function. More specifically, three of these were classified as poor 

immediate function, or category three, and one with delayed immediate 

function, or category two. 

 

The results showed a significant association in recipients with significant 

vascular disease with the risk of enteric leaks compared to those without 

significant vascular disease (p = 0.01). The requirement of an 

intraoperative fluid bolus was also significantly associated with the risk 

of an enteric leak (p = 0.01). There were no significant differences 

observed regarding donor gender, age smoking status, mechanism of 

death, mean BMI or delayed graft function. Additionally, there were no 

significant differences regarding recipient gender, age, smoking status, 

mean BMI presence of hypertension or diabetes or regarding the other 

intra-operative risk factors. The KDPIs were only recorded from July 

2017 and, therefore, provided insufficient numbers for analysis.  

 

Discussion  

 

Outcomes of SPK transplants have improved over the past decade, which 

is reflected in this study with one-year graft and patient survival rates 

both being 81% and 99% respectively [1]. Additionally, the five-year 

graft and patient survival rates are 73.9% and 96% respectively, with the 

majority of graft losses being secondary to thrombosis. Recent research 

has demonstrated that the rates of enteric leaks following pancreatic 

transplantation may have decreased, mainly due to improvements in 

surgical technique [1, 3, 11, 13, 22]. Other contributing factors include 

improvements in immunosuppressive regimen, preservation solutions, 

anaesthesia, ICU care, donor and recipient selection and more accurate 

diagnosis of rejection [3, 4].  

 

However, pancreas transplants remain associated with the highest 

surgical complication rates, with multiple studies demonstrating the rates 

of enteric leaks are between 5-10% [1-4, 6, 13, 14]. Previous research 

conducted at our institution on a smaller population and shorter time 

frame noted an incidence of 1.2% [9]. Interestingly, the findings in this 

study also reflected an improvement on this literature over a longer time 

period, with enteric leaks occurring in or 3.8% of the patient population, 

potentially reflecting a change in donor and recipient demographics over 

time and supporting our unique findings. All leaks in this series were 

from the blind end of the stapled duodenum and not from the hand sewn 

or stapled enteric anastomosis. Duodenal staple lines were routinely 

buried using a 3-0 PDS suture, although concern remains that this may 

further compromise the seromuscular layer of the graft duodenum in the 

fluid overloaded post-operative state. 

 

Although not analysed in this review, factors that have previously been 

suggested to contribute to the early leaks include the donor duodenum 

experiencing reperfusion oedema, ischaemic damage or colonisation 

with pathogenic bacteria, impaired wound healing secondary to the 

immunosuppressive regimen or technical complications [2, 4]. On the 

other hand, late enteric leaks are more likely to have been caused by 

infection, rejection or ischaemia [4]. Recipient significant vascular 

disease, which could increase the risk of the above occurring, has been 

shown to significantly decrease pancreas graft survival rates, with 

research from as early as the 1990s recommending significant vascular 

disease to be a potential exclusion criteria [15, 16]. Interestingly, in this 

study, recipient significant vascular disease was found to have a 

statistically significant association with enteric leaks (p = 0.01). This 

may be a novel explanation for the occurrence of enteric leaks and 

indicates an area for further research. 

 

It is estimated that more than one third of pancreatic transplant recipients 

are aged over 45 years of age 22. Despite this, it has been suggested that 

survival rates are significantly higher for recipients under the age of 45, 

with those over 45 years having significantly increased risk of morbidity, 

including enteric leaks and graft loss, and mortality [4, 6, 7, 16, 23, 24]. 

Our study supported this by demonstrating an association between 

increased age and rates of enteric leaks. Interestingly, our national 

protocol does not exclude patients on the basis of age alone and selective 

patients are still transplanted over the age of 50.  

 

Additionally, obesity is associated with an increased risk of post-

transplant graft loss, technical failures, including enteric leaks and 

patient mortality [6, 23, 25-27]. This study demonstrated a weak 

association between obesity and an increased risk of enteric leaks. 

Despite the weak association observed between male gender and enteric 

leaks, there remains a lack of similar published findings, with other 

studies observing no significant difference in complication rates between 

genders [1, 23, 27].  

 

Despite smoking being a contraindication to pancreas transplantation at 

our institution, 19 patients in the cohort admitted to ongoing smoking 

during their anaesthetic assessment, with two of these experiencing 

enteric leaks. Moreover, half of those who experienced an enteric leak 

were ex-smokers. Therefore, this could be something treating doctors 

consider when assessing patients for pancreatic transplantation.  

 

These findings have identified potential risk factors for enteric leaks and 

screening considerations that should be used when selecting donors and 

recipients to help prevent significant morbidity and mortality outcomes. 

Whilst we recognise that these findings are not statistically significant, 

they hold clinical significance. Novel research at our institution has 

demonstrated that donors aged 35 to 45 years of age and those that are 

obese have a significant increased risk of thrombosis resulting in graft 

failure, supporting the associations demonstrated in this study. 

Therefore, there exists scope for careful donor and recipient selection to 

ensure the best outcomes for patients, including decreased re-laparotomy 

rates, length of stay and healthcare costs.  

 

Strengths and Limitations 

 

Strengths of this study included the surgical technique used, as 358 

(84.2%) of SPK procedures were performed using enteric drainage to 

handle the exocrine component, which is associated with higher patient 

and graft survival rates than bladder drainage [7, 11]. In the series of 

enteric leaks that underwent re-laparotomy, no damage to the Y-graft 

was noted and in the majority of cases the reperfusion was observed to 

be ‘excellent’, ‘good’ or ‘satisfactory’. Finally, the blind end of the graft 

duodenum was stapled, which is an easy and quick procedure with low 

complication rates [28]. It was then oversewn with 3-0 PDS, to bury the 

staple line, and was not incorporated into the enteric anastomosis. The 

use of hand sewing has also been supported in the literature with lower 

rates of post-operative bleeding and higher graft survival rates observed 

compared to stapling alone [5]. Therefore, combining these techniques 

could be responsible for the improved outcomes, although oversewing 

the staple lines may cause injury to the graft duodenum, rather than being 
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protective. Fluid overload in the peri-operative period could well be a 

contributing factor in enteric leaks and warrants a prospective trial of 

fluid management.  

 

Furthermore, all enteric anastomoses were technically positioned so that 

a salvage duodenovesical anastomosis could be created. Transplantation 

units often position the head and duodenum of the pancreas graft 

cranially in order to simplify the anastomosis, which potentially limits 

their options in regard to converting to bladder drainage [29]. At our 

institution, the head of the pancreas is placed towards the bladder, 

facilitating conversion to bladder drainage and decompression of the 

system should an enteric leak occur. There exists minimal analysis of 

this technique in the literature, with Sollinger et al. being one of the few 

institutions who examined over 1,000 SPKs at their institution with a 

combination of cranial and caudal placements used. Their rate of enteric 

leaks was slightly higher at 5.7% over the 22-year period, however their 

complication rates were similar to ours [6].  

 

The key limitation to this study is the limited sample size. The number 

of pancreas transplants performed over the 20-year period studied was 

restricted by availability of the organs and only a single institution was 

studied. Therefore, the enteric leaks observed were small in number, 

limiting the power of the study and possible conclusions, particularly 

strongly identifying key risk factors and the time-dependant 

development of leaks. Additionally, it was a single centre study and there 

was no comparison regarding the different drainage methods for the 

pancreatic secretions, namely enteric drainage compared to bladder 

drainage, as our institution primarily performed SPK transplants utilising 

the enteric drainage technique during this time period. To compensate 

for these limitations, our centre followed a standard protocol over the 

study period.  

 

Conclusion 

 

At Westmead in our patient cohort over the past 20-years, the rate of 

enteric leaks has been significantly lower than what has previously been 

reported. When controlling for all variables, we found there was an 

association between significant vascular disease and enteric leaks. 

Therefore, it is clear that meticulous donor and recipient surgical 

technique are crucial to limit this morbid complication, as well as 

consideration for reduction in peri-operative fluid overload, causing 

further tension on the graft duodenum. Abstinence from cigarette 

smoking and or no prior history of smoking is also associated with a 

reduced risk of enteric leaks in the post-operative period. These findings 

clearly highlight the potential risk factors for enteric leaks and that 

further research in this area is required. By far the most important factor 

affecting outcomes is that of careful donor and recipient selection. 

Critical evaluation of the donor selection process should include 

focusing on donors that have no history of smoking, should be from the 

younger age groups and of a healthy weight. These would appear to be 

imperative to ensure best graft and patient outcomes.  
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