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Abstract

Background: Emergency general surgery accounts for a substantial proportion of surgical morbidity and mortality worldwide, with
emergency laparotomy representing one of the highest-risk procedures. Intestinal resection with primary anastomosis is frequently required
in this setting for indications such as bowel obstruction, ischemia, perforation, trauma, and complicated colorectal pathology. However, the
hostile physiologic environment of emergency surgery, characterized by sepsis, peritonitis, hemodynamic instability, and bowel oedema,
significantly increases the risk of anastomotic failure. The choice between stapled and hand-sewn intestinal anastomosis in emergencies
remains controversial, with practice variability driven by surgeon preference, institutional resources, and patient-related factors rather than
robust, uniform evidence.

Aim: This narrative review critically evaluates and synthesizes the available evidence comparing outcomes of stapled versus hand-sewn
intestinal anastomosis in emergency general surgery. Particular emphasis is placed on clinically meaningful outcomes, including anastomotic
leak, postoperative morbidity and mortality, reoperation rates, operative time, and resource utilization. In addition, this review seeks to
contextualize technical considerations within the unique physiologic and contamination challenges of emergency laparotomy and to identify
gaps in the current literature.

Methods: The existing literature suggests that, in selected emergency settings, stapled and hand-sewn anastomoses demonstrate broadly
comparable leak and mortality rates, particularly in small-bowel anastomoses. Stapled techniques may offer advantages in operative time and
technical consistency, while hand-sewn anastomosis allows greater adaptability in severely edematous or friable bowel. Outcomes appear to
be influenced less by the anastomotic technique itself and more by patient physiology, degree of contamination, bowel perfusion, and surgeon
judgment. Evidence specific to colonic and colorectal anastomosis in the emergency setting remains heterogeneous, with limited high-quality
randomized data.

Conclusion: Current evidence does not support the universal superiority of either stapled or hand-sewn intestinal anastomosis in emergency
general surgery. Optimal outcomes depend on careful patient selection, sound surgical principles, and individualized decision-making rather
than technique alone. This review highlights the need for pragmatic, physiology-driven strategies and provides practical recommendations to

guide surgeons in choosing the most appropriate anastomotic approach during emergency laparotomy.
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Introduction

Emergency general surgery represents a major global health burden, accounting for a disproportionate
share of postoperative complications and deaths when compared with elective surgical practice.
Emergency laparotomy, in particular, has consistently been associated with high rates of morbidity and
mortality, often exceeding 10-15% even in modern healthcare systems [1, 2]. Patients requiring
emergency bowel resection frequently present with physiological derangement, including sepsis,
hypovolemia, metabolic acidosis, and organ dysfunction, all of which adversely affect wound healing
and anastomotic integrity. Within this context, the decision to perform a primary intestinal
anastomosis—and the choice of technique—remains one of the most critical and debated aspects of
emergency surgical care [3].

Intestinal anastomotic leak is among the most feared complications following emergency laparotomy,
as it is associated with increased rates of intra-abdominal sepsis, prolonged intensive care unit stay, need
for reoperation, stoma formation, and mortality [4]. While elective colorectal surgery has benefited from
extensive research evaluating anastomotic techniques, enhanced recovery pathways, and leak-
prevention strategies, the emergency setting remains underrepresented in high-quality randomized trials.
Consequently, many principles applied in elective surgery are extrapolated to emergencies without
sufficient validation, potentially overlooking the unique challenges posed by contamination, bowel
oedema, and compromised perfusion [5].

Stapled and hand-sewn anastomoses are the two principal techniques available to surgeons during
emergency intestinal reconstruction. Stapling devices offer speed, technical reproducibility, and reduced
tissue handling, which may be advantageous in unstable patients or damage-control scenarios.
Conversely, hand-sewn anastomosis allows greater flexibility in tailoring the anastomosis to variable
bowel diameter, friable tissue, or severe edema, conditions frequently encountered in emergency
laparotomy [6]. Despite decades of use, there is no clear consensus regarding the superiority of one
technique over the other in emergency general surgery, and practice patterns remain highly variable
across institutions and surgeons.

Importantly, emerging evidence suggests that anastomotic outcomes in emergency surgery may be
driven more by patient-related and disease-related factors—such as shock, peritonitis, ischemia, and
malnutrition—than by the technical method of anastomosis itself [7]. This has led to growing interest in
risk stratification, selective diversion, and physiology-based decision-making rather than rigid
adherence to a particular anastomotic technique. Nevertheless, the lack of consolidated, procedure-
specific guidance continues to challenge surgeons facing complex intraoperative decisions under time
pressure.

This narrative review critically examines the available literature comparing stapled and hand-sewn
intestinal anastomoses in emergency general surgery. By synthesizing evidence across different bowel
segments, emergency indications, and clinical outcomes, this review seeks to clarify current knowledge,
highlight persistent gaps in evidence, and provide practical, surgeon-oriented recommendations to
support informed decision-making during emergency laparotomy [8].

Historical evolution of intestinal anastomosis

The fundamental principles of intestinal anastomosis were established long before the modern
comparison between stapled and hand-sewn techniques. In the nineteenth century, Lembert described
the concept of serosa-to-serosa apposition, recognizing that inversion of the bowel wall and
approximation of serosal surfaces were central to secure healing. This observation formed the basis for
classical hand-sewn techniques, including single-layer and double-layer anastomoses, which evolved
alongside improvements in anesthesia, aseptic technique, and suture materials. These early
developments remain relevant in emergency surgery, where adherence to basic biological principles
continues to outweigh the importance of specific devices or materials [9, 10].

Mechanical stapling was introduced in the early twentieth century to standardize intestinal anastomosis
and reduce operative time and contamination. The earliest stapling devices were cumbersome and saw
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limited clinical use; however, technological advances during the mid-twentieth century, particularly in
Eastern Europe, led to the development of more practical linear and circular staplers. Subsequent
refinement and commercialization in Western surgical practice led to modern stapling systems now
widely used in both elective and emergency gastrointestinal surgery. These innovations coincided with
increasing procedural volume and complexity, reinforcing the appeal of faster, reproducible anastomotic
construction in high-risk settings [11,12].

Despite widespread adoption of staplers, hand-sewn anastomosis has remained a core surgical skill,
particularly in emergency general surgery. Emergency laparotomy frequently exposes surgeons to
edematous, inflamed, ischemic, or friable bowel, as well as discrepancies in luminal diameter that may
limit safe stapler application. In such circumstances, the adaptability of hand-sewn techniques allows
precise control over tissue approximation, suture placement, and tension. The historical persistence of
hand-sewn anastomosis reflects the reality that mechanical stapling has expanded, but not replaced, the
surgeon's technical armamentarium [11-13].

From a contemporary perspective, the evolution of intestinal anastomosis supports a selective rather
than dogmatic approach to technique choice. Stapled anastomoses offer speed, reduced bowel handling,
and technical consistency, which are advantageous in unstable patients or damage-control scenarios.
Conversely, hand-sewn techniques retain value when bowel conditions are unfavourable or when
stapling devices are unavailable. Historical experience reinforces the concept that successful emergency
intestinal anastomosis depends primarily on sound surgical judgment and respect for tissue biology
rather than the exclusive use of either stapled or hand-sewn methods [10—13].

Physiologic challenges in emergency settings

Emergency general surgery patients frequently present with profound physiologic derangement that
directly compromises intestinal healing. Hypovolemia, septic shock, metabolic acidosis, hypothermia,
and coagulopathy are common at presentation and may persist intraoperatively despite aggressive
resuscitation. These factors impair tissue perfusion and oxygen delivery at the anastomotic site, leading
to delayed collagen synthesis and reduced tensile strength during the critical early phase of healing. In
contrast to elective surgery, where patients are optimized preoperatively, emergency laparotomy often
requires immediate operative intervention before physiologic normalization can be achieved, increasing
the intrinsic risk of anastomotic failure regardless of technique [14,15].

Sepsis and peritonitis exert particularly detrimental effects on anastomotic integrity. Systemic
inflammatory responses alter microcirculatory flow, promote endothelial dysfunction, and increase
capillary permeability, leading to bowel wall oedema and impaired oxygen diffusion. Locally, bacterial
contamination and inflammatory mediators disrupt the orderly progression of wound healing and may
weaken the holding capacity of sutures or staples. Experimental and clinical data consistently
demonstrate higher leak rates in the presence of diffuse peritonitis, reinforcing the importance of
physiologic context over purely technical considerations when deciding whether and how to construct
an anastomosis in emergency settings [16,17].

Hemodynamic instability and the need for vasopressor support further complicate decision-making
during emergency laparotomy. While vasopressors are often necessary to maintain systemic perfusion,
their vasoconstrictive effects may compromise splanchnic blood flow and exacerbate intestinal
ischemia. Several observational studies have linked vasopressor use to increased anastomotic leak rates,
although causality remains difficult to establish due to confounding by severity of illness. Nonetheless,
the presence of ongoing shock or high-dose vasopressor requirements should prompt caution and may
favor delayed reconstruction or diversion rather than immediate anastomosis, irrespective of whether
stapled or hand-sewn techniques are employed [18, 19].

Nutritional depletion and hypoalbuminemia are also prevalent in emergency general surgery,
particularly in patients with obstruction, malignancy, or chronic inflammatory disease. Protein-energy
malnutrition impairs fibroblast proliferation, collagen deposition, and immune function, all of which are
essential for anastomotic healing. Low serum albumin has repeatedly been identified as an independent
predictor of anastomotic leak and postoperative mortality. In emergency settings, the inability to correct
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nutritional deficits preoperatively underscores the need for heightened vigilance and conservative
decision-making when considering primary anastomosis [20,21].

Taken together, these physiologic challenges highlight a central theme in emergency intestinal surgery:
anastomotic outcomes are driven predominantly by patient condition rather than by the choice between
stapled and hand-sewn techniques. Successful reconstruction requires careful assessment of perfusion,
contamination, and overall physiologic reserve, with technique selection tailored to the intraoperative
findings and the surgeon's ability to mitigate modifiable risk factors. Understanding these challenges
provides a necessary foundation for evaluating comparative outcomes between stapled and hand-sewn
anastomosis in subsequent sections [14-21].

Indications for primary anastomosis versus diversion

The decision to perform a primary intestinal anastomosis or to opt for proximal diversion during
emergency laparotomy represents one of the most consequential judgments faced by the emergency
general surgeon. Unlike elective surgery, where patient optimization and controlled conditions favor
primary reconstruction, emergency surgery often involves contaminated fields, compromised bowel,
and unstable physiology. In this setting, the indication for primary anastomosis must be individualized,
balancing the benefits of intestinal continuity against the potentially catastrophic consequences of an
anastomotic leak [22, 23].

Primary anastomosis is generally considered appropriate in hemodynamically stable patients with well-
perfused bowel, limited contamination, and adequate physiological reserve. Conditions such as localized
perforation, closed-loop obstruction without ischemia, and selected traumatic injuries in stable patients
may allow safe reconstruction. Multiple observational studies have demonstrated acceptable leak and
mortality rates when careful patient selection is applied, even in emergency settings. Importantly, these
outcomes appear more closely related to patient and disease factors than to the use of stapled or hand-
sewn techniques [24,25].

In contrast, diversion is often favored in the presence of diffuse peritonitis, ongoing sepsis, severe bowel
edema, questionable perfusion, or persistent hemodynamic instability. The concept of "damage-control
surgery,” initially developed in trauma, has been increasingly adopted in non-traumatic emergency
general surgery, emphasizing rapid source control, abbreviated procedures, and delayed reconstruction
once physiology has improved. In this context, creation of a stoma or exteriorization of bowel ends may
offer a safer alternative to immediate anastomosis, regardless of the technical approach available
[26,27].

Disease-specific considerations also influence decision-making. In emergency colorectal surgery,
particularly for left-sided colonic pathology, the threshold for diversion is traditionally lower due to
higher baseline leak rates and the consequences of pelvic sepsis. Hartmann's procedure remains widely
used for perforated diverticulitis and obstructing colorectal cancer, although selected centers report
favorable outcomes with primary anastomosis and proximal diversion in carefully chosen patients.
Conversely, small bowel anastomosis is generally more forgiving, with higher healing capacity and
lower leak rates, supporting more liberal use of primary reconstruction in appropriate cases [28—30].
Ultimately, the choice between primary anastomosis and diversion should not be viewed as a binary
decision determined solely by the availability of staplers or by suturing skill. Instead, it should reflect a
comprehensive assessment of the patient's physiology, intra-abdominal contamination, bowel viability,
and the anticipated postoperative course. Recognizing when not to perform an anastomosis is as critical
as technical proficiency in constructing one. This principle underpins the subsequent comparison of
stapled and hand-sewn techniques, reinforcing that optimal outcomes in emergency general surgery
depend on judgment and timing as much as on operative method [22-30].

Technical principles of hand-sewn anastomosis

Hand-sewn intestinal anastomosis remains a foundational skill in general surgery and retains particular
importance in emergency laparotomy. The technique allows the surgeon to adapt suture placement and
tension to variable bowel conditions commonly encountered in emergencies, including edema,
inflammation, ischemia, and size discrepancy. Regardless of the specific suture pattern used, the core
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principles of hand-sewn anastomosis include meticulous tissue handling, preservation of blood supply,
accurate mucosal approximation, and avoidance of excessive tension. Failure to respect these principles,
rather than the choice of suture material or number of layers, is the primary determinant of anastomotic
breakdown [31,32].

Single- and double-layer hand-sewn techniques are both widely practised, with no consistent evidence
demonstrating the superiority of one over the other in terms of leak rates. Single-layer extramucosal
anastomosis has gained popularity due to reduced tissue ischemia, shorter operative time, and
preservation of luminal diameter. In emergency settings, where bowel wall edema is common, a single-
layer technique may reduce the risk of luminal narrowing and suture cut-through. Conversely, double-
layer techniques may be favored by some surgeons for perceived security, particularly in colonic
anastomosis, although this perception is not consistently supported by clinical outcomes data [33-35].
Suture material selection plays a secondary but relevant role in hand-sewn anastomosis. Absorbable
monofilament sutures are commonly preferred due to lower tissue reactivity and reduced risk of bacterial
adherence. Interrupted sutures allow precise control of tension and may be advantageous in friable or
ischemic bowel, while continuous sutures reduce operative time and provide even distribution of tension
along the anastomosis. In emergency surgery, the surgeon's familiarity and proficiency with a given
suture technique often outweigh the theoretical advantages of specific materials or patterns [36, 37].
Hand-sewn anastomosis offers distinct advantages in scenarios where stapling is technically challenging
or unsafe. These include severely edematous bowel, markedly discrepant luminal diameters, and
anastomoses close to fixed structures where stapler access is limited. Additionally, hand-sewn
techniques permit selective reinforcement of suspicious areas and intraoperative assessment of mucosal
viability. These attributes are particularly valuable in emergency general surgery, where intraoperative
findings may necessitate rapid adaptation and individualized reconstruction strategies [31, 38].

Despite its flexibility, hand-sewn anastomosis is not without limitations. It is generally more time-
consuming than stapled anastomosis and may be associated with greater variability in quality,
particularly among less experienced surgeons. In high-acuity emergency settings, prolonged operative
time can exacerbate hypothermia, acidosis, and coagulopathy, indirectly increasing postoperative
complications. Therefore, the decision to perform a hand-sewn anastomosis should account not only for
bowel condition but also for patient physiology, operative context, and surgeon expertise, reinforcing
the principle that technique choice must be tailored rather than standardized [34-38].

Technical principles of stapled anastomosis

Stapled intestinal anastomosis has become widely integrated into emergency general surgery due to its
speed, reproducibility, and reduced reliance on advanced suturing skills. Modern stapling devices are
designed to deliver uniform rows of metal staples that approximate tissue while maintaining luminal
patency and minimizing tissue ischemia. In emergency laparotomy, where operative time and
physiologic stress are critical considerations, stapled techniques may offer practical advantages,
particularly in unstable patients or during damage-control procedures [39, 40].

The most commonly used stapled configurations in emergency surgery include side-to-side functional
anastomoses with linear cutting staplers and, less frequently, end-to-end anastomoses with circular
staplers. Side-to-side anastomoses are often favored due to their larger luminal diameter, reduced risk
of postoperative obstruction, and technical ease, especially in the small bowel and ileocolic region.
Proper alignment of bowel segments, avoidance of twisting, and careful inspection of staple lines for
hemostasis and integrity are essential steps to ensure a secure anastomosis [41-43].

Stapled anastomosis may reduce tissue handling and intraoperative contamination by limiting
enterotomy exposure, particularly in contaminated or infected fields. Several studies have demonstrated
shorter anastomotic construction times with stapled techniques compared to hand-sewn methods, a
factor that may indirectly improve outcomes by reducing anesthesia duration and operative stress. These
advantages have contributed to the increasing use of staplers in emergency colorectal and small bowel
surgery, although their impact on leak rates remains less clear [44,45].

Despite these advantages, stapled anastomosis has inherent limitations in emergency settings. Severe
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bowel wall edema, friability, or thickened mesentery may impair proper staple formation and increase
the risk of incomplete staple closure or tissue tearing. Staplers also offer less flexibility in
accommodating marked luminal size discrepancies, and their use may be restricted in confined anatomic
spaces. In such situations, forced stapler application may be more harmful than a carefully constructed
hand-sewn anastomosis [39,46].

Another consideration is the reliance on device availability and surgeon familiarity. Stapling systems
are costly and may not be universally accessible, particularly in resource-limited settings. Additionally,
improper selection of staple height or cartridge type can compromise tissue compression and healing.
Therefore, although stapled anastomosis is often efficient and reliable, its success in emergency general
surgery depends on appropriate patient selection, correct device use, and sound surgical judgment. As
with hand-sewn techniques, adherence to fundamental principles of perfusion, tension-free
approximation, and meticulous inspection remains paramount [40—46].

Small bowel anastomosis: stapled versus hand-sewn

Small bowel anastomosis is one of the most common reconstructive procedures performed during
emergency laparotomy and is generally associated with lower leak rates compared with colonic
anastomosis. The small intestine has a robust blood supply, a thinner wall, and a relatively rapid healing
capacity, all of which contribute to favourable outcomes even in the emergency setting. Consequently,
small bowel anastomosis is often considered acceptable across a wider range of physiologic conditions,
making it an important context for comparing stapled and hand-sewn techniques [47, 48].

Multiple studies have demonstrated comparable anastomotic leak rates between stapled and hand-sewn
small bowel anastomoses in both elective and emergency surgery. A meta-analysis examining
emergency laparotomy cases found no significant difference in leak or mortality rates between the two
techniques for small bowel reconstruction. These findings suggest that, when fundamental surgical
principles are respected, the method of anastomosis may be less critical than patient factors and bowel
viability in determining outcomes [24, 49].

Stapled side-to-side and functional end-to-end anastomoses have gained popularity in small bowel
surgery due to their technical simplicity and consistent luminal diameter. This configuration may reduce
the risk of postoperative obstruction and is particularly useful in cases with modest luminal size
discrepancy. In emergency settings, where speed and efficiency are important, the reduced anastomosis
construction time associated with stapling may be advantageous, especially in unstable patients or those
undergoing damage-control surgery [50, 51].

Hand-sewn small bowel anastomosis, however, remains valuable in specific emergency scenarios.
Marked bowel edema, friable tissue, or limited access may make stapler application difficult or unsafe.
In such cases, hand-sewn techniques allow gradual, controlled tissue approximation and selective
reinforcement of vulnerable areas. Additionally, hand-sewn anastomosis avoids the need for
enterotomies required to close stapler insertion sites, which may be beneficial in heavily contaminated
fields [47,52].

Overall, the existing evidence supports the conclusion that both stapled and hand-sewn small bowel
anastomoses are safe and effective in emergency general surgery when applied judiciously. Technique
selection should be guided by intraoperative findings, patient physiology, and surgeon expertise rather
than by assumptions of inherent superiority. The relative reliability of small bowel anastomosis in
emergency settings provides an important contrast to the more complex considerations involved in
colonic and colorectal reconstruction, which are addressed in subsequent sections [48—52].

Colonic anastomosis in emergency surgery

Colonic and colorectal anastomoses in emergency surgery carry a higher baseline risk than small bowel
anastomoses because the colon has a greater bacterial load, a more frequent comorbidity burden
(malignancy, frailty, steroid exposure), and is often performed under conditions of contamination,
distension, or ischemia. In emergency colectomy, the surgeon must make decisions with limited time
and incomplete physiologic optimization, and the consequences of a leak—particularly pelvic sepsis—
can be severe. Therefore, the first question is often not "stapled or hand-sewn," but whether a primary
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anastomosis is appropriate at all, and whether diversion or staged reconstruction would be safer in the
individual patient [22, 24].

For right-sided colon resections performed urgently or emergently (e.g., ischemic cecum, right-sided
cancer, inflammatory mass), primary ileocolic anastomosis is commonly performed, but outcomes
remain sensitive to shock, vasopressor requirement, bowel edema, and perfusion quality. Large
population-based data have suggested that, in ileocolic anastomosis, stapling may be associated with
higher leak rates than handsewing in some cohorts, while also highlighting that case-mix and emergency
status can differ between groups. These findings support a practical interpretation: stapling is efficient
and often safe, but it is not "leak-proof," and hand-sewn anastomosis remains a strong option when
tissue conditions are unfavourable or staple formation is unreliable [53].

Left-sided emergency pathology (perforated diverticulitis, obstructing cancer, stercoral perforation)
poses the greatest controversy because contamination and physiologic derangement are common and
leak consequences are grave. Contemporary guidance for complicated diverticulitis emphasizes tailoring
the operative strategy to patient stability and peritoneal contamination, with options including the
Hartmann's procedure, primary anastomosis with or without diversion, and staged approaches based on
risk. Randomized evidence in perforated diverticulitis suggests that primary anastomosis with diverting
ileostomy can be a valid alternative to the Hartmann's procedure in selected patients. However, these
trials evaluate the overall strategy rather than the isolated effect of the stapled versus hand-sewn
technique [29, 54, 55]. This distinction is crucial: the "best" technique cannot compensate for a
physiologically inappropriate decision to anastomose in a patient with uncontrolled sepsis or
questionable bowel viability.

When stapled and hand-sewn methods are compared across colorectal surgery more broadly, systematic
reviews have not consistently demonstrated stapling's superiority over hand-sewing for leak prevention,
and emergency-specific evidence remains heterogeneous. In emergency general surgery populations,
retrospective analyses and prospective multi-institutional trauma/acute care datasets have reported
mixed results, with some signals favoring hand-sewn anastomosis in certain high-risk contexts, but with
residual confounding from indication, contamination, and surgeon selection. Practically, this supports a
surgeon-centered conclusion: in emergency colectomy, outcomes are likely dominated by physiology,
perfusion, tension, and contamination control, while stapled or hand-sewn construction should be chosen
based on tissue quality, access, speed requirements, and operator expertise rather than a presumed
universal advantage [42, 49, 56-58].

From a technical standpoint, emergency colonic anastomosis demands heightened attention to perfusion
(including the integrity of the marginal artery and mesenteric tension), decompression of the massively
distended colon when relevant, and avoidance of anastomosis through inflamed or ischemic segments.
Stapled anastomosis can reduce construction time and bowel handling, but it requires proper staple
height selection and adequate tissue compression; conversely, hand-sewn anastomosis can better
accommodate oedema and diameter mismatch but may prolong operative time and increase dependence
on a consistent technique. In high-risk patients, proximal diversion or delayed anastomosis after
damage-control laparotomy may reduce catastrophic failure, and contemporary guideline statements
reinforce that operative strategy selection is central to outcomes in emergency colorectal disease [54,55].
Anastomosis in peritonitis and sepsis

Generalised peritonitis and sepsis remain among the strongest clinical contexts associated with
anastomotic failure after emergency laparotomy. Beyond bacterial burden and contamination, the
systemic inflammatory response leads to microcirculatory dysfunction, bowel wall oedema, and
impaired oxygen delivery, all of which weaken early anastomotic healing. These effects help explain
why, in diffuse peritonitis, the anastomotic decision is fundamentally physiologic: if shock is ongoing,
perfusion is uncertain, or source control is incomplete, an anastomosis—whether stapled or hand-
sewn—may be an unsafe endpoint compared with diversion or delayed reconstruction strategies.
Guidance documents on intra-abdominal infection emphasise early source control and physiology-first
decision-making, which indirectly inform anastomosis selection in septic patients. [59]
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Small bowel anastomosis in peritonitis is often viewed as "more forgiving" than colonic anastomosis,
yet the evidence base has been mixed and highly dependent on patient selection and operative strategy.
A classic clinical concept is that planned relaparotomy or open abdomen strategies can permit
reassessment of bowel viability and physiology, potentially supporting primary anastomosis in selected
patients with generalized purulent peritonitis who are managed in a staged fashion. This staged approach
acknowledges that the risk is not simply "peritonitis yes/no," but rather a continuum shaped by ongoing
contamination, tissue perfusion, and physiologic trajectory in the first 24—72 hours after source control.
[60]

Recent evidence syntheses in acute care surgery have revisited the question of whether peritonitis itself
should be considered an absolute contraindication to anastomosis. A systematic review focused on
entero-enteric or entero-colonic anastomosis in the setting of peritonitis highlights that anastomosis can
be feasible in selected patients but emphasises heterogeneity in definitions of peritonitis severity, the
degree of physiologic compromise, and operative strategies (immediate anastomosis vs staged
procedures). The practical takeaway for emergency surgeons is that the presence of peritonitis should
trigger structured risk stratification (shock, vasopressors, lactate, bowel viability, contamination, and
adequacy of source control) rather than automatic avoidance of reconstruction. [61]

In septic or severely contaminated patients requiring damage-control laparotomy, delayed anastomosis
has been explored as a compromise between immediate primary reconstruction and mandatory stoma
formation. In trauma populations undergoing damage-control laparotomy for destructive colon injuries,
delayed anastomosis has been reported as feasible when physiology stabilizes and contamination is
controlled, with acceptable complication profiles in selected patients. Although extrapolation to non-
trauma peritonitis should be cautious, the underlying principle is transferable: it may be safer to prioritize
rapid source control and physiologic correction first, then return for definitive reconstruction once tissue
perfusion and edema are improved. [62]

More recently, randomized work in severe peritonitis has examined "damage-control" concepts outside
trauma, including staged approaches where the initial operation prioritizes source control and
abbreviated management with later definitive decisions. A randomized trial evaluating a damage-control
strategy in perforated peritonitis provides evidence that staged management can be implemented and
that, in selected settings, fecal peritonitis may not universally preclude reconstruction. For the stapled-
versus-handsewn question, these data reinforce that technique is rarely the primary driver in severe
peritonitis; rather, timing, physiology, and bowel condition determine whether an anastomosis is
appropriate at all. When an anastomosis is chosen, stapling may offer speed, while handsewing may
better accommodate edema and friability—yet both remain subordinate to appropriate case selection
and the safety net of diversion or staged reconstruction when indicated. [63]

Trauma-related bowel injury

Traumatic bowel injury creates a distinct decision environment for anastomosis because the surgeon
must weigh bowel viability, contamination, associated injuries, and physiology that may deteriorate
rapidly. In stable patients with isolated injuries, primary repair or resection with anastomosis is often
feasible, and contemporary trauma practice has progressively moved away from mandatory diversion
toward selective primary reconstruction. Nevertheless, trauma remains highly heterogeneous
(penetrating vs blunt, delayed presentation, massive transfusion, and associated hollow viscus injuries),
and these factors can overshadow any inherent advantage of stapled or hand-sewn technique. [64, 65]
For small bowel trauma, comparative data suggest that hand-sewn reconstruction may be at least as safe
as stapled anastomosis, with some studies reporting fewer specific infectious complications in hand-
sewn groups. A frequently cited cohort study evaluating small bowel injuries reported similar overall
complication patterns between approaches but identified differences in intra-abdominal abscess rates
when comparing hand-sewn repair strategies with resection and stapled anastomosis. These findings are
clinically relevant because abscess and leak are tightly linked to contamination burden and postoperative
sepsis, emphasizing that technique choice should be coupled with careful debridement, lavage strategy,
and source control rather than viewed as an isolated determinant of outcome. [66]
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Colon trauma has historically been the epicenter of the "anastomosis versus diversion" debate.
Prospective multicenter work from the AAST evaluated penetrating colon injuries requiring resection
and compared outcomes between primary anastomosis and diversion, supporting selective primary
anastomosis in appropriately selected patients while also defining higher-risk contexts in which
diversion may be prudent. In practice, current trauma guidance emphasizes physiology-driven selection:
diversion is favored when there is ongoing shock or acidosis, massive transfusion, significant
contamination, high-grade injury, major comorbid illness or immunosuppression, inability to achieve
timely definitive closure, or when damage-control laparotomy is required. This strategy-level decision
typically matters more than whether the anastomosis is stapled or hand-sewn. [65, 67, 68]
Damage-control laparotomy introduces the option of delayed reconstruction, particularly relevant when
initial physiology is prohibitive. In destructive colon injury managed with damage-control principles,
delayed anastomosis has been reported as feasible in selected patients once perfusion and systemic
stability improve, offering an alternative to routine diversion. The practical implication for emergency
general surgeons is that a staged approach can de-risk reconstruction when the initial operation occurs
under profound shock and contamination. In these cases, stapling may be useful for speed at the second
look when bowel edema has improved, whereas handsewing may be preferable if edema, friability, or
access constraints persist. [69]

Finally, trauma-specific evidence comparing stapled and hand-sewn techniques across urgent/emergent
operations has been strengthened by multi-institutional prospective data. The AAST SHAPES study
evaluated stapled versus hand-sewn anastomoses in emergency surgery patients and provides a higher-
quality framework than single-centre retrospective series for understanding technique-associated
outcomes in high-acuity settings. Taken together, the trauma literature supports a consistent message:
technique matters, but it is rarely the dominant driver; physiology, perfusion, contamination, and timing
(including staged reconstruction) are the primary determinants of success. [70]

Anastomosis in obstruction and ischemia

Emergency laparotomy for intestinal obstruction frequently involves distended bowel, uncertain
perfusion, and a time-sensitive risk of progression to ischemia or perforation. Distension increases bowel
wall edema and can compromise microcirculation, while closed-loop obstruction can rapidly lead to
transmural necrosis. Intraoperatively, the surgeon's first priority is to determine bowel viability and
achieve safe decompression and resection margins; the appropriateness of primary anastomosis depends
on whether perfusion is reliable and contamination is controlled. In this context, the stapled-versus-
handsewn choice is secondary to selecting a segment with healthy vascularity and ensuring a tension-
free, well-aligned reconstruction. [71, 72]

In ischemic bowel, particularly in acute mesenteric ischemia (AMI), the operative strategy often
emphasises staged assessment because the serosal appearance can underestimate evolving mucosal
necrosis. Contemporary guidance recommends aggressive resuscitation, early revascularisation when
indicated, resection of nonviable bowel, and liberal use of planned re-exploration (second-look) to
reassess viability and decide on definitive reconstruction (anastomosis versus stoma) once physiology
and perfusion are clearer. This approach is especially relevant when bowel edema and systemic shock
make immediate anastomosis hazardous; leaving bowel ends stapled off or temporarily controlled and
returning for reconstruction can reduce catastrophic failure. [71-73]

The ischemia setting also magnifies the impact of hemodynamics and vasopressor support on
anastomotic safety. While vasopressors are often necessary to maintain systemic perfusion,
observational evidence has associated perioperative vasopressor exposure with increased
gastrointestinal anastomotic leak risk, likely reflecting both direct splanchnic vasoconstriction and
confounding by severity of illness. In practice, ongoing shock, rising lactate levels, high-dose
vasopressor requirements, or marginal bowel perfusion should lower the threshold for diversion or
delayed reconstruction, regardless of whether stapling devices are available. [74]

In large bowel obstruction, the decision to perform primary anastomosis versus Hartmann's procedure
is influenced by contamination, bowel quality proximal to the obstruction, oncologic considerations,
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and patient frailty. Recent contemporary series on obstructing colorectal cancer suggest that primary
resection and anastomosis can yield acceptable outcomes and may improve long-term stoma-free status
in carefully selected patients. However, these studies generally evaluate operative strategy rather than
isolating the effect of the stapled versus hand-sewn technique. For the emergency surgeon, the operative
priority is to avoid an anastomosis through a massively distended or ischemic colon, to ensure adequate
decompression and vascularity, and to consider proximal diversion when risk is high; technique
selection should then be matched to tissue conditions (edema, diameter discrepancy, access) and the
surgeon's expertise. [75]

Overall, obstruction and ischemia reinforce a consistent principle across emergency general surgery:
technique choice is rarely the dominant determinant of outcome. When the bowel is well perfused and
physiology is stable, stapled and hand-sewn anastomoses can both perform well; when ischemia, shock,
or severe distension persists, the safest operation may be diversion or delayed reconstruction after a
second look. This is the setting where "timing and judgment" frequently outweigh the technical method
used to create the anastomosis. [71-75]

Risk factors for anastomotic leak (emergency-focused)

Anastomotic leak in emergency general surgery is best understood as the result of an adverse "risk
stack," where physiologic vulnerability and hostile local conditions overwhelm the healing capacity of
the anastomosis. Across colorectal surgery literature, repeatedly observed risk domains include patient
factors (age, comorbidity burden), nutritional status, intraoperative perfusion/tension, contamination,
and postoperative events (ongoing sepsis, hypotension). In emergencies, the same domains apply but
are amplified by lack of preoperative optimization, delayed presentation, and higher prevalence of
peritonitis, shock, and bowel edema. Systematic reviews of colorectal leak risk factors emphasise that
leaks are multifactorial and that single technical variables rarely explain outcomes in isolation, a finding
that is particularly relevant when comparing stapled versus hand-sewn techniques in emergency
laparotomy. [76]

Patient physiology is a dominant driver of leak risk in emergencies. Hypoalbuminemia and malnutrition
correlate strongly with impaired wound healing, higher infection rates, and mortality across major
surgical cohorts, and these problems are common in obstruction, malignancy, and chronic inflammatory
disease presenting emergently. From a practical standpoint, serum albumin is not merely a "lab value,"
but a marker of diminished physiologic reserve; when markedly low, it should lower the threshold for
diversion or staged reconstruction even if the bowel looks acceptable. Similarly, systemic inflammatory
burden and organ dysfunction in emergency laparotomy shift the risk-benefit balance away from a
"perfect-looking" anastomosis toward a strategy that minimizes the consequence of failure. [77]
Hemodynamic instability and vasopressor exposure are significant in the emergency setting.
Vasopressors can be lifesaving, but observational data have associated their perioperative use with
higher rates of gastrointestinal anastomotic leak, plausibly through splanchnic vasoconstriction and
impaired microperfusion at the anastomotic edge (while also reflecting severity of illness). For
emergency surgeons, the actionable interpretation is not that vasopressors are forbidden, but that an
anastomosis constructed in a patient requiring significant vasopressor support should be considered high
risk; options such as proximal diversion, delayed anastomosis at second look, and meticulous perfusion
assessment become proportionally more important than whether the join is stapled or hand-sewn. [78]
Local and technical factors also matter, but in emergencies, they often reflect the underlying pathology.
Peritonitis, gross faecal contamination, inflamed/friable tissue, bowel wall oedema, and uncertain
perfusion are repeatedly implicated in increased leak risk and should be treated as red flags for primary
anastomosis. In addition, process-related factors, such as after-hours operations and resource constraints,
may contribute to worse outcomes in colorectal anastomosis, likely through team fatigue, limited
staffing, and delays in recognising and escalating complications. These observations support
emergency-surgery decision-making that is both biology-driven (perfusion, tension, tissue quality) and
system-aware (time of day, available expertise, postoperative monitoring capacity). [79]
Disease-specific emergency cohorts further reinforce these themes. For example, in emergency surgery
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for colonic perforation, postoperative leakage and significant morbidity correlate with overall
physiologic insult and severity rather than a single technical choice, supporting the use of structured risk
stratification and conservative strategies in unstable patients. Guidelines for intra-abdominal infection
consistently prioritise rapid resuscitation, timely source control, and appropriate antibiotic therapy—
elements that, in turn, reduce leak risk by improving systemic physiology and controlling ongoing
contamination. In practice, a "good" anastomosis in a "bad" abdomen is rarely rescued by choosing
stapled over hand-sewn; the more powerful lever is selecting the correct operative strategy for the
patient's physiology and intra-abdominal environment. [80, 81]

Conclusion

Emergency intestinal anastomosis represents one of the most demanding decision points in general
surgery, where technical execution intersects with compromised physiology, contamination, and time
pressure. This narrative review demonstrates that, despite decades of debate, current evidence does not
support the universal superiority of either stapled or hand-sewn anastomosis in emergency general surgery.
Instead, outcomes are predominantly driven by patient- and disease-related factors, including
hemodynamic stability, perfusion, degree of sepsis or peritonitis, bowel viability, and the overall operative
strategy.

Stapled anastomosis offers clear practical advantages in selected emergency settings, particularly in
reducing operative time and providing technical consistency during small bowel and ileocolic
reconstruction. These benefits may be especially relevant in unstable patients or during staged and
damage-control procedures. Conversely, hand-sewn anastomosis remains indispensable in situations
characterized by severe bowel edema, friable tissue, luminal size discrepancy, or limited access, where
adaptability and surgeon-controlled precision are required. The continued relevance of both techniques
reflects the heterogeneity of emergency surgical pathology rather than a failure of evidence.

Across emergency indications—including trauma, obstruction, ischemia, and peritonitis—the most
consequential decision is often not the method of anastomosis, but whether an anastomosis should be
performed at all. Diversion, delayed reconstruction, and staged strategies are essential components of safe
emergency surgery and should be viewed as proactive risk-mitigation tools rather than signs of technical
compromise. Sound judgment in selecting these strategies frequently has a greater impact on patient
outcomes than the choice between stapling and suturing.

In contemporary emergency general surgery, the optimal approach to intestinal anastomosis is therefore
individualized and physiology-driven. Surgeons should prioritize resuscitation, source control, bowel
perfusion, and tension-free reconstruction, selecting stapled or hand-sewn techniques based on
intraoperative findings, surgeon expertise, and available resources. Future research should focus on
emergency-specific, risk-stratified outcomes and pragmatic clinical pathways rather than attempting to
define a single superior technique.
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