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Abstract: Despite vast improvements in training of colorectal surgeons and the care of patients undergoing colorectal resections, 
contemporary series still show an anastomotic leak rate of 1–19%, which continues to contribute to the morbidity and mortality to 
these patients. New technologies and more recent studies investigating factors affecting the integrity of colorectal anastomosis have 
been published. Understanding the factors that increase the risk of anastomotic leak allows surgeons to take steps to prevent and 
ameliorate these risks. We aim to present an evidence-based narrative review relating anastomotic failure and an algorithm for early 
detection. 
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Introduction
Over the last 50 years, there has been significant improvement in the perioperative care of patients and techniques used in 
colorectal resections. This includes the adoption of restorative surgery with minimally invasive (laparoscopic and 
robotic) approaches for low rectal cancers. With the advent of subspecialty colorectal training and standardized colorectal 
resections, the overall quality of surgery performed has improved. Anastomotic leaks, however, remain a feared 
complication contributing to morbidity and mortality.1 Leak rates have been reported to be as low as 1–3% in right 
sided colon resections but up to 19% in coloanal anastomoses.2,3 Anastomotic leak typically presents on days 5–7 post- 
operatively with resumption of bowel function, and can be defined either clinically or radiologically.3 Resumption of 
bowel function may occur earlier after minimally invasive surgery. Understanding the factors associated with anasto-
motic leak can allow surgeons to adopt preventative measures. With recent studies examining the effects of sarcopenia 
and new technologies such as the use of Indocyanine Green (ICG) to assess perfusion at the anastomosis, we review risk 
factors, preventative measures, diagnosis, and management for anastomotic failure.

Methods
Embase and MEDLINE (via PubMED) were searched using the keywords: colon, rectum, anastomo*leak, and failure. 
Search was limited to the most recent 15 years (January 2009 to August 2023) to reflect the most up to date studies. Other 
articles were found from relevant references in the retrieved articles. The search was limited to articles published in 
English. Only factors that have been reported to increase the risk of anastomotic leak were included in this review.

Review
For the review, the risk factors have been broken down into systemic and local factors. The post-operative surveillance 
for signs of anastomotic leak as well as the management options will be presented.
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Risk Factors for Anastomotic Leak
Systemic Factors
Pre-Existing Comorbidities
An American Society of Anesthesiologists (ASA) score of greater or equal to 3 has been found to be associated with high 
rates of anastomotic leak.4,5 Specific co-morbidities such as diabetes, pulmonary diseases, and renal diseases have all 
been implicated in higher risk of anastomotic leak.4,5 Diabetes has been associated with poor tissue healing and increased 
risk of post-operative infective complications. Hyperglycemia leads to impairment of inflammatory mediated response 
and neutrophil function which leads to decreased peripheral blood flow and angiogenesis that can negatively affect the 
anastomosis.6 Tan et al, in their meta-analysis of 55 studies (51 retrospective cohort studies-RCS, three prospective 
cohort studies-PCS, and one randomized controlled trial-RCT), found the presence of diabetes to be associated with 
a significantly higher risk of anastomotic leak with an odds ratio of 2.40.6

Anemia and Tissue Hypoxia
Anemia was found to be a modifiable risk factor for anastomotic leak. The LekCheck study, a prospective multi-centered 
international study, defined anemia as a hemoglobin level (Hb) of less than 10.5 g/dL for males and less than 9.7 g/dL for 
females.7 They found that anemia was independently associated with anastomotic leak with an odds ratio of 5.40. This 
was also found in an older review of the literature by van Rooijen et al, where they found that a Hb of less than 8.4 g/dL 
predicted anastomotic leak.8

In a recent systematic review (47 cohort studies and two RCTs), higher intraoperative blood loss was associated with 
increased risk of anastomotic leak. Twenty-three out of the 49 studies reported the influence of intra-operative blood loss 
on anastomotic leak with cut-offs varying from 200 mL to 750 mL of blood loss.9 Larger volume blood loss led to 
decreased oxygen carrying capacity, with resultant tissue hypoxia affecting the healing of colorectal anastomoses.9

An adequate blood pressure is also important for adequate tissue perfusion. A secondary analysis of the LekCheck 
patient cohort found that 11.7% of patients who required vasopressors in the perioperative period had an anastomotic leak 
compared to 6.3% in those that did not. Multivariate analysis also showed that phenylephrine use was associated with 
a higher risk of anastomotic leak compared to noradrenaline with an odds ratio of 4.2.10 It is thought that vasopressors 
lead to vasoconstriction, deterioration of microcirculation, and potentially result in local tissue hypoxia.11 These findings 
are consistent with those of older studies.11,12

Emergency Surgery
A recent systematic review showed that emergency surgery was associated with higher rates of anastomotic leaks. The 
five studies were included in the meta-analysis (none were RCTs), which showed that emergency surgery was associated 
with a higher rate of anastomotic leak with an odds ratio of 1.31. The authors postulated that the presence of obstruction 
or peritonitis may have contributed to reduced integrity of the join.5

Smoking and Alcohol
Multiple regression analysis of 333 consecutive patients who underwent colorectal surgery with anastomosis for both 
benign and malignant disease revealed that patients who smoked or consumed excessive alcohol were at an increased risk 
of anastomotic leak, with a relative risk of 3.18 and 7.18, respectively.13 A recent study by Tsai et al also showed that 
previous smoking history was a risk factor for anastomotic leak, with smoking cessation for up to 10 years still associated 
with higher risk compared to never-smokers.14 Excessive alcohol consumption may be considered a surrogate for poor 
nutrition, which in itself is a risk factor.1

Nutritional Status and Sarcopenia
Patients who experienced weight loss of greater than 10% may be at increased risk of anastomotic leak because of 
malnutrition.4,15 In the last decade, there has been growing interest in the effects of sarcopenia in colorectal surgical 
resections. Sarcopenia is a syndrome characterized by progressive and generalized loss of skeletal muscle mass, seen as 
an insight into the patient’s overall nutritional status. The most common parameter used to measure sarcopenia is the 
psoas surface area at the level of the third lumbar vertebra on Computed Tomography scan (CT).16 Whilst individual 
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studies have shown sarcopenia to be associated with higher rates of anastomotic leaks,17,18 a pooled analysis in a recent 
meta-analysis (32 RCS and 12 PCS) failed to demonstrate a statistical difference.19

Immunosuppressants/Immunomodulators
Systemic corticosteroids are commonly used in patients with autoimmune and chronic inflammatory disorders as well as 
in post-organ transplant patients, due to their potent immunomodulatory effects. Eriksen et al attempted to address the 
effect of corticosteroids on anastomotic leak in their systematic review comprising 9,465 patients (11 cohort studies and 
one RCT) who underwent both right- and left-sided colonic resections.20 In their review, the leak rate was 6.19% in the 
steroid group, compared to 3.33% in the non-steroid group. However, the cohort of patients included in this review were 
highly heterogenous in terms of the duration and dosage of corticosteroid exposure which makes generalizability of the 
results difficult. Three of the included studies which broke down the dosage to high versus low dose did show higher leak 
rates with higher dose steroid use (defined as dosage equivalent to 20 mg daily of prednisolone).21–23 Studies directly 
comparing the effects of steroid dosage and duration and its effects on anastomotic leak were not found.

The use of biological agents, most commonly TNF-alpha monoclonal antibodies (infliximab and adalimumab), have 
transformed the management of inflammatory bowel disease (IBD). Approximately 70–90% of patients with Crohn’s 
disease will require at least one surgical intervention throughout their lifetime.24 The impact of biological agents on the 
infective complications post-operatively have been reported in two meta-analyses and a Cochrane review.24–26 While 
they all concluded that infective complications (not specifically anastomotic leak) were higher in the group treated with 
biologics, Law et al, in their Cochrane (68 non-randomized studies) review suggested caution when interpreting these 
results as the studies included were mostly retrospective cohort studies with small numbers.26 Cira et al, in their meta- 
analysis of 51 studies (47 RCS, four PCS), did perform subgroup analyses looking specifically at anastomotic leaks and 
found no difference between treatment and non-treatment groups in the 21 studies that were analyzed.25 Since then, the 
largest prospective multi-center observational study (PUCCINI Trial) has added more equipoise to the current 
evidence.27 PUCCINI included 947 patients, 382 of whom were treated with at least one anti-TNF alpha agent within 
12 weeks of surgery, and showed that there was no difference in post-operative infective complications. PUCCINI also 
found that detectable serum drug concentration was not associated with higher rates of infective complications post- 
operatively. The extension of these results to newer classes of biological agents, such as anti-interleukin (ustekinumab) 
and anti-integrin (vedolizumab), should be done with caution as studies in this subgroup were less robust.

Studies on the effects of immunomodulators commonly used in IBD (including 5-ASA, 6-MP, methotrexate) on 
anastomotic leak are limited. Most up-to-date evidence suggests that they do not increase post-operative infective 
complications.26,27

Immunosuppressants are the cornerstone for the success of solid organ transplant. Mammalian target of rapamycin 
(mTOR) inhibitors (such as sirolimus and everolimus), a newer class of immunosuppressants, inhibit lymphocyte 
proliferation and have been shown to impact healing of surgical wounds.28 Whilst human data is limited, studies in 
animal models have found mTOR inhibitors to be associated with decreased anastomotic healing.29 The current 
recommendation is for cessation of mTOR medications 6 weeks prior to elective surgery.28

Non-Steroidal Anti-Inflammatory Drugs (NSAIDs)
NSAIDs, an integral part of multi-modal analgesic regimens, have been implicated in anastomotic leaks. Through their 
COX-inhibition mechanism, they have been shown to reduce anastomotic tensile strength as well as impede collagen 
deposition around the anastomosis.30 COX-1 blockade, in particular, decreases protective levels of prostaglandins which 
contributes to epithelial cell migration and mucosal restitution.30 This higher leak rate seems to only apply with non- 
selective NSAIDs, with several meta-analyses consistently showing an increased leak rate only in the non-selective group 
and not in the selective COX-2 group.31,32

Mechanical Bowel Preparation, Pre-Operative Antibiotics Use, and Gut Microbiome
Previous studies have criticized routine mechanical bowel preparation for causing fluid and electrolyte shifts and 
prolonging fasting times in patients undergoing colorectal surgery without proven benefits in reducing surgical site 
infections or anastomotic leak. This was the conclusion of a Cochrane review in 201133 and a systematic review by 
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Leenen et al in 2019.34 More recent analyses (colorectal-21 RCTs35 and rectal specific restorative resections: 2 RCTs, 2 
RCS, 1 PCS)36 however showed that the combination of oral antibiotics and mechanical bowel preparation reduced 
anastomotic leaks. Combination therapy is more effective than bowel preparation or antibiotics alone.35 The addition of 
bowel preparation to oral antibiotics is thought to increase the effectiveness of the antibiotic by decreasing colonic 
bacterial load.

Recent studies into the microbiome associated with anastomotic leaks also add insights into the reasons why 
antibiotic prophylaxis may decrease anastomotic leak rates. Pathogens such as Pseudomonas aeruginosa and 
Escherichia coli have been implicated in leaks due to macrophage-mediated downregulation of fibroblast proliferation 
and increased collagenase activity.36 Enterococcus faecalis with high-collagenase activity has also been linked to 
anastomotic breakdown due to its high collagen-degrading properties.37,38 Hence the administration of broad-spectrum 
oral antibiotics prior to surgery may help mitigate the potential deleterious effects of colonic bacterial load.

Connective Tissue Disorders
The integrity of the anastomosis, like all other wounds, depends on good healing. The extracellular matrix (ECM), 
particularly collagen composition and metabolism, is thought to be an important factor influencing healing.39 

Degradation of collagen within ECM is required after tissue injury to allow new collagen to be laid down. When this 
fine balance of degradation and formation is disturbed, it results in poor healing.40

Conditions that inhibit collagen formation or formation of structurally defective collagen can also lead to poor 
healing.41 Defective collagen metabolism has already been shown to affect tensile strength and mechanical stability of 
scar tissue formation in inguinal and incisional hernia repairs.42 Types I and III collagen are generally present together 
with type III being particularly rich in blood vessels and the gut.41 Ehler-Danlos Syndrome (EDS) is a connective tissue 
disorder that can result in defective collagen I and III production.41 Patients with EDS type 4 (also called vascular 
subtype) are particularly at risk of developing gastrointestinal complications. Spontaneous colonic perforations have been 
reported. Case series have warned against performing an anastomosis in patients with Type 4 EDS, with many authors 
suggesting an end stoma to be the safest approach.43 Whilst there are no studies specifically looking at EDS and 
anastomotic leaks, studies have looked at the effects of collagen metabolism in colonic anastomotic complications. 
Stumpf et al showed that a lower collagen I to III ratio was found in patients who had an anastomotic leak.39 Matrix 
metalloproteinase-9 (MMP-9), an enzyme involved in degradation of collagen, has also been investigated for its 
association with anastomotic leak. Edomskis et al, in their systematic review of 11 studies (human and animal models), 
reported that five human studies found a correlation between higher levels of MMP-9 and anastomotic leak, while two 
did not.40 The studies were, however, highly heterogenous and time points of measurements were also highly varied 
which prevented pooling of data for meta-analysis.40

Local Factors
Locally Advanced or Metastatic Disease
There is evidence to suggest that stage IV cancer is associated with higher rates of anastomotic leak. Retrospective 
studies in Australia44 and Switzerland45 found that patients with Stage IV disease were more likely to have anastomotic 
leaks (13% vs 5.2% and 6.3% vs 1.7%, respectively). Whilst locally advanced disease has been implicated as a risk factor 
for anastomotic leak,46 the addition of neoadjuvant therapy to treatment of locally advanced rectal cancer has not been 
shown to increase risk of a leak.47

In colonic resections, neoadjuvant chemotherapy has not been shown to be associated with an increased rate of 
anastomotic leak. Mankarious et al, in their analysis of the NSQIP-colectomy database, found that there was no 
difference in post-operative complications including anastomotic leak. Patients with synchronous liver metastases 
(which accounted for 80% of patients with Stage IV colon cancer) were compared between those who had surgery 
upfront versus those who had neoadjuvant chemotherapy followed by surgery, and they found no difference in 
anastomotic leak in both univariate and multivariate analysis.48 Cheong et al, in their meta-analysis of five RCTs and 
two observational studies examining the effects of neoadjuvant therapy for locally advanced colon cancer also concurred 
that there was no associated increase anastomotic leak rates (relative risk of 0.83, p = 0.42).49
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With rectal cancer, neoadjuvant chemoradiotherapy has become the standard of care for locally advanced disease. 
There is also growing popularity for total neoadjuvant therapy (TNT) as it has been shown to be associated with superior 
pathological complete response rates compared to traditional short-course (SCT) or long-course radiotherapy alone 
(LCT).50 A recent systematic review and meta-analysis (49 studies with a total of 19,502 patients, 10 RCTs and 39 cohort 
studies) found that neoadjuvant therapy (which included SCT, LCT, and TNT) was associated with high rates of 
anastomotic leak with an odds ratio of 1.23 (p = 0.004). Subgroup analysis for SCT and LCT also revealed similar 
results with odds ratios of 1.25 and 1.20, respectively (both statistically significant).50 Interestingly, when meta-analysis 
was performed separately for the 10 included RCTs, no increase in anastomotic leak was found in the neoadjuvant 
therapy group (OR = 1.01, p = 0.91).50

Anti-angiogenic agents, such as bevacizumab (Avastin), are often used as part of first-line chemotherapy regimens for 
metastatic colorectal cancer. It has been well documented that Avastin, through its inhibition of the capillary beds of 
small bowel villi, can result in spontaneous gastrointestinal perforation due to regression of normal blood vessels.51 

Avastin-containing chemotherapy regimes were associated with higher rates of anastomotic leak in a recent cohort study 
where 9.6% of patients who were treated with Avastin had an anastomotic leak compared to 0.8% in those who were not 
treated with it (p <0.001).52 Avastin has a half-life of 20 days and pharmaceutical prescribing information recommend 
ceasing it 4 weeks prior to surgery. The NCCN guidelines adopts a more conservative approach of recommending 
cessation 6 weeks prior to surgery.53

Anastomotic Technique
The anastomotic leak rate associated with stapled versus handsewn anastomoses has been a subject of longstanding 
debate. Whilst a Cochrane review in 2011 reported no significant difference between stapled and handsewn colorectal 
anastomosis,54 another in 2012 favored use of the stapler for ileocolic anastomosis in reducing leak rates.55 Clinical 
equipoise was again brought about by a more recent meta-analysis of 16 studies (12 RCTs, four cohort studies, includes 
both ileocolic and colorectal anastomoses), as well as an analysis of six studies (one RCT, five RCS) for ileocolic 
anastomoses, which showed no significant difference in anastomotic dehiscence rates between handsewn and stapled 
anastomoses.56,57

With colorectal anastomoses, the number of firings required to transect the rectum has been shown to be associated 
with increased risk of anastomotic leak.58,59 Efforts should be made to increase the likelihood of a single firing with 
techniques such as placing the stapler port site lower and using a longer stapler cartridge.

A retrospective analysis showed that the use of robotic stapler (compared to laparoscopic stapler) was associated 
with fewer radiological leaks (4% vs 7%). Whilst this did not reach statistical significance, the use of a robotic stapler 
was associated with a lesser number of stapler firings which has been shown to decrease the likelihood of leaks.60 

A meta-analysis revealed a non-statistically significant benefit of robotic stapler over laparoscopic stapler for the 
prevention of anastomotic leakage after rectal surgery.61 The main advantage of the robotic stapler is better 
maneuverability (wider range of motion) in the confined pelvic space which provides more accurate and hence 
fewer firings. The stable delivery of staples may also contribute to the better result. The new Da Vinci SureForm 
robotic stapler offers a 120 degrees cone of articulation and Smartfire technology which measures tissue compression 
before and during firing, pausing if additional compression is required before resumption of firing, to ensure a more 
consistent staple line.62 One prospective study found that 70% of rectal transection with the robotic stapler required at 
least one firing of more than 45 degrees angulation, which is the angulation limit of the laparoscopic powered 
stapler.63

Since the introduction of the Echelon CircularTM Powered Stapler (ECPS) in 2019, several studies have compared it 
to its non-powered counterpart. Early studies have shown mixed results. While studies by Pla-Marti et al64 and Sylla 
et al65 found a lower incidence of anastomotic leak with ECPS, Vignali et al,66 in their propensity matched cohort study, 
failed to show a significant difference. Their study also included stapler size, neoadjuvant chemotherapy, and number of 
linear stapler fires to transect a rectal stump in their matching, which they postulated could have been confounders in the 
earlier studies.
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In a recent multi-center study by Catarci et al, use of a tri-layered stapled anastomosis was associated with 
significantly lower risk of anastomotic leak. In this study, there was a 4% absolute risk reduction overall for anastomotic 
leak with the number needed to treat being 25.67

Perfusion Assessment
As dogmatic as it may sound, performing a well-vascularized, tension-free anastomosis has been the key tenet of an ideal 
anastomosis. This has led to a belief that hypoperfusion at the anastomosis is the most important risk factor for leak.68,69 

Traditionally, assessment of the blood supply was done by testing for a pulsatile flow in the marginal artery. In recent 
years, with improved technology, more direct methods of assessment have become available. Indocyanine Green 
Fluorescence Angiography (ICG-FA) is the most common method used due to the widespread adoption of robotic 
surgery and availability of near-infrared light function in most laparoscopic cameras.68 Despite some early concerns 
about ICG-FA potentially overestimating the perfusion at the anastomosis,70 recent systematic reviews have shown that 
perfusion assessment at the anastomosis reduced the risk of anastomotic leak. A recent meta-analysis68 which included 
66 studies (11,560 patients), analyzing all methods of perfusion assessment, found a 5% decrease in anastomotic leak 
compared with control groups (7.4% vs 12.4%). Two meta-analyses, Safiejko et al (three RCTs and 29 cohort studies) 
and Xia et al (three RCTs and 19 cohort studies), specifically assessed the benefits of ICG-FA which also revealed 
a reduction in anastomotic leak rate.71,72

Defunctioning Stoma
Defunctioning loop ileostomies or colostomies are often performed in patients undergoing low anterior resection (LAR) 
with colorectal or coloanal anastomoses, which are associated with higher risk of anastomotic leak.3 Defunctioning 
stomas have been shown to decrease the rate of clinically significant anastomotic leaks in patients undergoing LAR, 
including leaks which require re-operation. In the meta-analysis of eight RCTs with 892 patients, clinically significant 
leaks occurred in 6.3% of patients in the defunctioned group compared to 18.3% without defunctioning (p <0.00001). 
The re-operation rate was also significantly lower at 5.9% compared to 16.7% (p <0.00001).73 A Norwegian national 
cohort study of 1,018 patients also supported the above findings.74

Diagnosis of Anastomotic Leak
Diagnosis of anastomotic leak, which typically occurs on post-operative days (POD) 5–7, involves assessment of 
a combination of clinical, biochemical, and radiological parameters.

Symptoms and signs of anastomotic leak typically include increasing abdominal pain, nausea and vomiting, fever, 
tachycardia, peritonitis, and prolonged ileus.75 These signs and symptoms may not be apparent until POD 5.76

Biochemically, inflammatory markers are typically elevated with high white cell count (with neutrophilia) as well as 
elevated C-reactive protein (CRP). Earlier studies revealed that CRP was uniformly elevated in patients post-colorectal 
surgery but typically normalized by POD 3.75 CRP have also been shown, in a meta-analysis of seven studies, to have 
a high negative predictive value for leak (NPV = 97%) when a cut-off of 172 mg/L on POD 3 was used.77 The trajectory 
of CRP was investigated by a group from Newcastle, Australia.78 In this international multicenter study of 833 patients, 
they found that an increase in CRP of greater than 50 mg/L in a 24-hour period from POD 3 has a specificity of greater 
than 96% for anastomotic leak.78 This study also reported a high NPV of 96% when using a CRP cut-off of 172mg/L on 
POD 3.78

The use of neutrophil-to-lymphocyte ratio (NLR) as a marker for subclinical inflammatory response has also been 
studied. Mik et al reported that a NLR of less than 6.5 has a good NPV on POD 4 for anastomotic leak. NLR was also 
significantly different between the group with and without anastomotic leak (9.03 vs 4.45, p = 0.0012).76 Paliogiannis 
et al also supported the above findings in their study of 1,432 patients, which again showed that POD 4 NLR of 6.15 
carries a sensitivity and specificity of 100% and 61.8%, respectively.79 Whilst there is no exact cut-off for NLR, we can 
infer that an increasing NLR beyond POD 4 is concerning for anastomotic leak.

Radiologically, computed tomography (CT) with intravenous contrast remains the most employed study used in the 
evaluation of post-operative complications. The presence of perianastomotic free air or fluid collection should raise the 
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concern for an anastomotic leak.75 Oral or rectal contrast can also be added to increase the diagnostic value of the CT, 
depending on the location of the anastomosis. The addition of intraluminal contrast has been shown to increase the 
sensitivity for diagnosing a leak from 65% to 75%.80 Extravasation of intraluminal contrast seen on CT is considered the 
most specific sign of a clinically significant leak.80

Management of Anastomotic Leak
Management of colorectal anastomotic leak are determined by the severity of the leak, timing of the leak, location of the 
leak (intraperitoneal versus extraperitoneal), and patient’s clinical status.3 Management options include antibiotics alone, 
radiological-guided drainage, and surgery. Antibiotics alone is reserved for patients who only have low-grade sepsis and/ 
or a localized collection of less than 3 cm.81 For collections larger than 3 cm, radiological-guided drainage together with 
broad-spectrum antibiotics is preferred. Patients who do not respond to treatment and have collections not amenable to 
percutaneous drainage should be drained surgically.81

Surgery is reserved for patients who are hemodynamically unstable or have failed the above mentioned non-operative 
treatments. The surgical approach depends on whether the anastomosis is accessible or inaccessible (inflammatory 
phlegmon).82 In the case of an inflammatory phlegmon, insertion of drains intra-operatively into the perianastomotic area 
might be the only feasible approach as exploring the inflammatory mass might expose the patient to more harm (such as 
enterotomies).81 For accessible anastomoses, surgical options include taking down the anastomosis and forming an end 
stoma, revising the anastomosis with or without a diverting stoma, or drainage and formation of a diverting stoma.

The chosen surgical approach depends on the patient’s hemodynamics as well as intra-operative findings. Intra- 
operative findings of an ischemic or unhealthy-looking anastomosis, large anastomotic dehiscence (>1 cm), and the 
requirement of high doses of inotropes would be indications for taking down the anastomosis. This subgroup of patients 
typically receive an end stoma with a mucous fistula for decompression of the distal bowel.82 Patients with an 
anastomotic defect of <1 cm can have the anastomosis repaired or re-anastomosed with proximal diversion if patient’s 
clinical status and the proximal and distal bowel are healthy and well-vascularized.83 A retrospective study involving 
left-sided colonic resections found that, in the appropriately selected patient subset, there was no significant difference in 
mortality and morbidity in patients who had proximal diversion versus Hartmann’s procedure.84 Proximal diversion of 
the fecal stream with a loop stoma (with or without revision of anastomosis) is preferred to an end stoma, if both 
procedures are deemed safe, as it has been shown to increase the chance of future stoma reversal.85

For patients with extraperitoneal leaks, typically seen in low colorectal anastomosis, endoscopic techniques for 
anastomotic salvage have been described with varying degrees of success. These techniques negate the need for 
laparotomy. Self-expanding metal stents have been shown to achieve long-term salvage rates of between 50–100%.86 

However, stents are not suitable for anastomoses encroaching the anal verge as it can lead to significant discomfort87 as 
well as the well-documented potential complication of stent migration.88

The use of vacuum-assisted wound dressings has been a well-established method of wound care and there has been 
growing interest in the application of the Endo-SPONGETM system in anastomotic leaks. A systematic review compris-
ing of 14 case series with a total of 197 patients found that Endo-SPONGETM resulted in anastomotic salvage in 88.8% 
of patients with little adverse outcomes reported. However, application of the Endo-SPONGETM does require patients to 
be sedated for sponge change every 2–4 days. The median number of sponge changes reported within the systematic 
review was between 5.4–11.4.86 These early results are promising.

Conclusion
Despite advancements in surgical technology, anastomotic leaks remain a feared condition in colorectal surgery and 
continue to result in significant morbidity and mortality. This review not only consolidates the existing knowledge on 
anastomotic leak but also summarizes studies on new areas such as the use of robotic staplers, utility of perfusion 
assessment with ICG, and anthropometric studies in sarcopenia. A surgeon's understanding of the potential risk factors, 
diagnostic pathways, as well as management options can result in improved patient outcome after colorectal 
anastomosis.
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