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Background: Intestinal anastomosis is a pivotal step in gastrointestinal surgery, 

particularly in emergency settings where adverse physiological conditions may 

compromise healing. While hand-sewn techniques have been the traditional 

standard, mechanical stapling has become increasingly popular due to perceived 

advantages in speed and consistency. However, the optimal technique in emergency 

gastrointestinal surgery remains debated. 

Objective: To review and synthesize current evidence comparing stapled versus 

hand-sewn intestinal anastomoses in emergency gastrointestinal surgery, with 

reference to relevant elective data, focusing on operative efficiency, anastomotic 

integrity, clinical outcomes, and resource implications. 

Methods: A narrative literature review was conducted using PubMed, Cochrane 

Library, and Google Scholar. Randomized controlled trials, observational studies, 

systematic reviews, and meta-analyses comparing stapled and hand-sewn 

anastomoses were included, with emphasis on emergency procedures across 

gastrointestinal organ systems. Evidence from both high-income and low-/middle-

income country settings was considered. Due to heterogeneity of study designs and 

populations, findings were synthesized qualitatively. 

Results: Across emergency gastrointestinal surgery, stapled and hand-sewn 

anastomoses demonstrate comparable rates of anastomotic leak, morbidity, and 

mortality. Stapling consistently reduces operative time and may improve efficiency, 

which is advantageous in critically ill or unstable patients. Leak rates appear similar 

overall, although stapled anastomoses may offer modest benefits in selected elective 

settings, particularly right-sided ileocolic resections. Stricture rates vary by 

anatomical site, with some evidence of higher stricture risk following stapled 

esophagogastric anastomosis. Cost-effectiveness favors stapling in high-resource 

systems due to reduced operative time and complication-related costs, whereas 

hand-sewn techniques remain more practical in resource-limited settings. 

Conclusion: Current evidence does not demonstrate clear superiority of stapled or 

hand-sewn anastomosis in emergency gastrointestinal surgery. Stapling offers 

efficiency advantages without compromising safety, while hand-sewn anastomosis 

remains a reliable and flexible option, particularly in challenging tissues or low-

resource environments. Technique selection should be individualized based on 

patient condition, anatomical factors, surgeon expertise, and resource availability. 

High-quality, emergency-focused trials—especially from low- and middle-income 

countries—are needed to refine evidence-based recommendations. 
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INTRODUCTION:  

Intestinal anastomosis is a critical step in gastrointestinal surgery, restoring bowel continuity after resection 

[1,2]. Traditionally, anastomoses were constructed by hand-sewn suturing (single- or double-layer 

techniques), which provides flexibility and tactile feedback. In recent decades, mechanical stapling devices 

have become widely adopted for both elective and emergency procedures [13,44]. Staplers can create end-

to-end or side-to-side anastomoses more quickly and with uniform staple lines. Proponents argue stapling 

reduces operative time and variability, especially in deep or confined spaces (e.g. pelvis), while critics cite 

the high cost of stapler cartridges and question long-term safety [3,30]. The optimal technique remains 

debated, particularly in the emergency setting where patient physiology and bowel quality may be 

compromised [1,9]. 

In emergency gastrointestinal surgery (e.g. trauma, perforation, obstruction), factors like hemodynamic 

instability, peritonitis, and edematous bowel can increase anastomotic stress [2,3]. This review 

systematically examines evidence comparing stapled versus hand-sewn anastomoses across multiple GI 

organ systems in emergency (and relevant elective) contexts. We summarize technical considerations, 

operative metrics, healing dynamics, and clinical outcomes (leak, stricture, morbidity, mortality), 

incorporating data from high-income and low-/middle-income country (LMIC) settings. Wherever possible 

we draw on recent systematic reviews and meta-analyses, but also individual trials and studies when needed. 

Knowledge gaps are highlighted for future research. 

 

Methods 

We conducted a narrative literature review (not a formal systematic review) by searching PubMed, 

Cochrane Library, and Google Scholar for studies and reviews comparing stapled vs. hand-sewn 

anastomosis in gastrointestinal surgery, with an emphasis on emergency cases. Search terms included 

“stapled vs hand-sewn anastomosis”, “emergency bowel surgery stapler”, and organ-specific terms (e.g. 

“esophagectomy stapled anastomosis meta-analysis”). We included randomized trials, cohort studies, 

retrospective series, systematic reviews, and meta-analyses. Both adult and pediatric data were considered. 

We aimed to include diverse geographic settings, noting when data are lacking in LMIC contexts. The 

evidence is then synthesized under structured subheadings. Because of heterogeneity in settings and 

methods, we summarize patterns rather than pool data quantitatively. 

 

Surgical Techniques 

Hand-sewn anastomosis: This traditional technique uses suture materials (absorbable or non-absorbable) to 

create an anastomosis, often in one- or two-layers, using continuous or interrupted stitches. A double-layer, 

one inner full-thickness and one outer seromuscular layer, is a classic approach. Single-layer techniques and 

various suture patterns have also been described. Hand sewing requires surgical skill and longer operating 

time, but allows adjustment of tension and meticulous tissue apposition [38,27]. It may be preferable in 

small bowel or in tissue of questionable quality, as the surgeon can tailor the suture bites. In difficult 

anatomical locations, however, hand sewing can be technically demanding and time-consuming. 

Stapled anastomosis: Mechanical staplers (linear or circular) use rows of titanium staples to join bowel 

edges. Circular staplers create end-to-end or end-to-side anastomoses in one application, commonly used in 

colorectal and esophagogastric surgery [44,11]. Linear staplers create side-to-side functional end-to-end 

anastomoses by first stapling and then closing the enterotomy. Stapling offers uniform tension and speed, 

which is advantageous when rapid reestablishment of continuity is needed. Different staple height options 

allow adjustment for tissue thickness. However, staplers are more expensive and require specialized 

equipment and cartridges, which can be limiting in resource-poor settings [3,30]. 

Operating Room Considerations: Hand sewing generally requires minimal equipment (suture and needle) 

and is available in any setting. Stapling requires availability of stapler devices and cartridges, sterility and 

personnel trained in their use. In many LMIC hospitals, regular supply of stapler cartridges may be 
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unreliable, making hand-sewn methods more common despite longer operative time [45,13]. Conversely, in 

high-income countries (HICs), staplers are often used routinely for colorectal and upper GI anastomoses due 

to perceived efficiency [13]. 

 

Clinical Outcomes 

Operative Time and Efficiency 

A consistent finding across studies is that stapled anastomoses require less operative time than hand-sewn 

techniques [1,2,3,5,9]. Multiple analyses report significantly shorter stapling times. For example, a German 

study found a median 22-minute reduction in bowel resection time with stapling (130 vs. 152 minutes; 

p=0.001) [3]. A multicenter randomized trial in emergency surgery similarly observed shorter stapling times 

[9]. In esophagectomy, meta-analyses show stapled anastomosis reduces operating time (pooled SMD –

0.11, p=0.002) [5,4]. The meta-analysis by Munawar et al. (2025) also noted “significantly improved 

operational efficiency” with stapling [2]. Across organ systems, the speed advantage of stapling holds true, 

which can translate to shorter anesthesia time and potentially lower intraoperative stress. This efficiency 

gain is especially valuable in emergency cases where expedience is critical [9,3]. 

 

Technical Feasibility and Learning Curve 

Staplers can simplify some difficult anastomoses. For instance, deep pelvic or subdiaphragmatic 

esophagogastric anastomoses can be challenging to access; studies note staplers are particularly useful in the 

deep pelvis or lower rectum [31,5]. On the other hand, hand sewing allows adjustment for complex 

situations (e.g. gross discrepancy in bowel diameter, friable tissue) [13]. There is debate about learning 

curve: both methods require experience, but stapling has a shorter learning curve for novices [13,5]. 

 

Anastomotic Integrity (Leak and Failure Rates) 

The paramount outcome is anastomotic leak or failure. A number of analyses suggest no clear overall 

superiority of one technique. 

 

Emergency Laparotomy: A pooled meta-analysis of emergency laparotomy cases (7 studies, 1120 

patients) found no significant difference in anastomotic failure or leak between stapled and hand-sewn 

groups; rates of leak, abscess, fistula, and mortality were statistically similar [1]. The authors concluded that 

current evidence is limited and no technique is definitively favored [1]. 

 

Ileocolic (Right-sided) Anastomoses: In contrast, elective ileocolic anastomoses (commonly for cancer or 

Crohn’s) show a leak advantage for stapling. A Cochrane review (7 RCTs, n=1125) reported significantly 

fewer leaks with stapled functional end-to-end ileocolic anastomosis [15]. Similarly, Luglio et al. found 

stapled ileocolic anastomoses had markedly lower leak rates (5/357 vs 36/598; OR 0.34) [12]. These data 

suggest if technically feasible, stapling may reduce leak risk in elective right colon surgery. The reduction is 

possibly because stapled anastomosis creates a wider lumen with less tension. However, these findings 

come from controlled settings and may not directly apply to inflamed or trauma cases [15,12]. 

 

Esophago-gastric Anastomoses: Meta-analyses in esophageal and gastric surgery (mostly elective cancer 

cases) show no difference in leak rates. A 2011 review found stapling did not change leak or mortality but 

did increase stricture risk [5]. In esophagectomy, a 2025 meta-analysis similarly saw no leak difference 

(RR≈1.0) between stapled vs hand-sewn [4]. Thus, hand sewing remains an acceptable alternative, 

particularly in centers without stapler availability [5,4]. 

 

Small Bowel (Trauma) Cases: Limited data exist. One retrospective trauma series found similar overall 

complication rates between stapled resection and hand-sewn small bowel anastomosis; a higher abscess rate 
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was noted with stapling in initial comparisons (13% vs 4%; p<0.05), but after controlling for injury severity 

there was no difference in complications [14]. The authors concluded stapling is safe for traumatic small 

bowel anastomosis [14]. Given the paucity of data, most trauma surgeons use either technique based on 

experience [14]. 

Overall, meta-analyses converge on leak rates being comparable between methods when accounting for 

patient factors [1,5]. When differences are reported, they often favor staplers (as above) or show no 

statistical significance. In emergencies specifically, the bulk of evidence to date does not establish stapling 

as superior. Patient condition, resection indications, and anastomosis location all influence outcomes, so 

direct comparisons are challenging [1,9]. 

 

Anastomotic Stricture (Stenosis) and Healing 

Anastomotic stricture is a concern, particularly in upper GI and coloanal reconstructions. Data suggest 

stapled anastomoses may have higher stricture rates in some settings. The Markar meta-analysis found 

stapled esophago-gastric anastomoses had significantly more strictures than hand sewing (OR ~1.76) [5]. 

This likely reflects the rigid staple line and the presence of ischemic edge. In ileal-pouch procedures (anal 

anastomosis), recent meta-analysis indicates the opposite: stapled IPAA without mucosectomy results in 

fewer strictures and better functional outcomes than hand-sewn with mucosectomy [17]. Thus, effects on 

stricture may be site-specific. Histologic studies in animals have shown staplers induce more collagen and 

initially narrower lumens, whereas hand-sewn anastomoses had more complete epithelialization by 4 weeks 

[7]. In practice, many surgeons reinforce stapled anastomoses (serosal Lembert stitches, omental wraps) to 

reduce stricture risk [5]. 

 

Overall Morbidity and Mortality 

Major morbidity (infection, fistulae, abscess) and mortality rates are generally similar between techniques. 

The emergency meta-analysis noted no difference in abscess, fistulae, or death [1]. Likewise, upper GI 

analyses found comparable rates of pulmonary or cardiac complications [4,5]. Adverse events thus seem 

more related to patient factors (peritonitis, comorbidities) than suture method. Some series have suggested 

marginal reductions in infectious complications with stapling (likely due to shorter operative time), but 

differences are small. Length of hospital stay (LOS) tends to be comparable, with a few studies reporting 

modest LOS reduction with stapling. For example, an analysis found stapled patients had about 1.3 days 

shorter stay [3]. However, this may reflect fewer complications rather than the technique per se [3,8]. 

 

Return of Bowel Function and Recovery 

Limited data address postoperative recovery metrics (time to flatus, diet, pain). Several studies note slightly 

faster return of bowel function and shorter postoperative stays with stapling. The Kshirsagar et al. 

prospective study (India) showed earlier bowel sounds and feeding with stapled anastomosis [6]. Likewise, 

Haridoss et al. found earlier feeding and shorter stay trends in stapled patients [10]. These improvements are 

presumably related to less tissue handling and edema. Pain may also be slightly less due to fewer sutures, 

but hard evidence is sparse. Overall, any functional advantage appears modest [6,10]. 

 

Cost and Resource Implications 

Cost considerations are complex. Staplers require costly disposable cartridges (often $200–$500 each) [30]. 

However, they can shorten OR time and may reduce costly complications, potentially offsetting expense. 

The German DRG-based study estimated stapling saved €496 per patient in total hospital costs [3]. A US 

cost-analysis model projected substantial savings: stapling was predicted to reduce leaks (2.4% vs 6.1%) 

and save over $11,000 per patient by avoiding reoperations [8]. These savings stem from avoiding leak-

related costs and shorter OR time. Conversely, in resource-limited settings, the upfront cost of staplers may 

be prohibitive. A Brazilian systematic review noted that manual suturing was more cost-effective and 
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adaptable in LMIC contexts [16]. In practice, many surgeons balance the device cost against potential 

efficiency gains. When staplers are not available or funds are limited, hand sewing remains a safe alternative 

[13]. 

 

Organ-Specific Considerations 

Colorectal Anastomoses 

By far the most data come from colon and rectal surgery. For elective colorectal cancer or IBD resections, 

staplers are often used and have been scrutinized in many RCTs. Meta-analyses of elective colorectal 

anastomoses generally show no significant difference in leak, mortality, or length of stay between methods 

[1,15]. Leak rates (3–6%) are comparable, although some data suggest staplers slightly reduce leaks in right-

sided cancers [12,26]. Operative time is consistently shorter with staplers. Strictures tend to be lower with 

staplers, especially in stapled transverse coloplasty or colorectal J-pouches [31]. 

In emergency colorectal resections (e.g. perforated diverticulitis, traumatic colon injury), surgeons must 

decide between primary anastomosis vs stoma and which technique if anastomosis is attempted. The scarce 

evidence suggests similar outcomes. Emergency RCTs (like Catena et al.) found staplers cut OR time but 

did not improve leak or complication rates [9]. Hence, many experts argue the choice of stapler vs suture 

can be made by the operating surgeon’s experience [9,13]. 

 

Small Bowel (Ileum/Jejunum) 

Data are limited. For elective small bowel resections (e.g. Crohn’s ileectomy), many surgeons use linear 

staplers for side-to-side anastomosis. Randomized trials show stapled functional end-to-end anastomoses 

may have fewer leaks and quicker recovery (possibly from wider lumen) [15,27]. However, in emergency 

small bowel resections (e.g. after trauma), hand-sewing is also common. The Witzke trauma study (n≈100) 

reported no significant difference in leaks or complications between stapled vs hand-sewn small bowel 

anastomoses, after controlling for injury severity [14]. Thus, both are acceptable. For severely injured or 

ischemic bowel, some surgeons prefer hand-sewn to assess tissue viability carefully [13]. 

 

Gastroduodenal and Upper GI 

Gastric: After gastrectomy (total or subtotal), anastomotic leaks are feared. Retrospective data from Poland 

(72 patients) found no significant differences in leak or stricture between circular-stapled vs hand-sewn 

esophagojejunostomy after total gastrectomy [11]. Another study in hepato-pancreatico-biliary surgery 

similarly saw similar outcomes [11]. 

Esophagus: In esophagectomy, many centers staple the esophagogastric anastomosis (cervical or 

intrathoracic) with a circular stapler. The latest meta-analysis (43 RCTs) found stapled vs hand-sewn 

resulted in equal leak and stricture rates [4,5]. This analysis noted an operative time advantage for stapling. 

Older reviews (Markar 2011) are consistent: staplers shorten anastomosis time but may modestly increase 

strictures [5]. In emergencies (e.g. caustic ingestion or ruptured esophagus, which are rare), technical factors 

and contamination may dominate outcomes more than technique choice [4,5]. 

 

Pediatric Considerations 

In children, staplers have also been compared with sutures for intestinal anastomoses. Systematic reviews 

and meta-analyses report no major difference in safety or effectiveness of stapled vs hand-sewn pediatric 

anastomoses [43,15]. Some pediatric surgeons prefer sutures for neonates due to small lumens, but powered 

small staplers are available. In general, lessons from adult surgery apply: speed vs cost trade-offs [43]. 

 

Global and Resource Considerations 

High-quality data from low- and middle-income countries (LMICs) are scarce. In many LMIC hospitals, 

staplers may be used selectively (e.g. private centers or major teaching hospitals). Several LMIC 
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prospective studies (India) have supported benefits of stapling in elective settings [6,10]. For emergencies in 

LMICs, the choice often depends on surgeon training and device availability. Outcomes in emergency GI 

surgery (irrespective of method) are often worse in LMICs due to late presentation and limited ICU support 

[46]. It is plausible that shorter stapled operations could benefit unstable patients in these settings, but no 

definitive LMIC-focused trials exist [45]. 

Training and expertise is another global factor: In HICs, surgeons are trained in both methods and staples 

are routine. In LMICs, surgeons may favor hand sewing if trained in resource-constrained environments. 

Any recommendation must account for context; most experts agree that the safest option is the one the 

surgeon is most skilled at [13,45]. 

 

Discussion 

In emergency gastrointestinal surgery across organ systems, the accumulated evidence does not 

overwhelmingly favor stapled or hand-sewn anastomosis in terms of core safety outcomes [1,5]. Staplers 

offer a clear technical advantage of speed and standardization, which can be crucial in critically ill patients 

or contamination [3,9]. Meta-analyses indicate this speed does not come at the cost of increased leaks or 

mortality [1,4]. Stapled techniques may modestly reduce leak rates in some settings (e.g. right colon), but 

findings are not universal [12,15]. 

Hand-sewn anastomosis remains a gold-standard fallback when staplers are not available or tissues are 

unsuitable. It allows the surgeon to tailor the repair to irregular anatomy or poor tissue. Animal studies 

suggest hand-sewn anastomoses can achieve higher burst strength and more complete histologic healing in 

the long term, possibly meaning slightly lower stricture rates [7]. The Markar review’s finding of more 

strictures with stapling might reflect that in low-risk patients, staples create a tight ring of staples that can 

contract. Clinically, some surgeons mitigate this by dilating the stapler (oversizing staples or avoiding small 

staple heights) or by suturing the staple line. 

Cost and healthcare system impacts are nontrivial. While individual stapler cartridges are expensive, cost-

effectiveness analyses suggest overall savings from reduced OR time and fewer leak-related expenses 

[3,8,30]. Health-economic models show potential savings per patient if leaks are avoided by stapling, but 

these rely on assumptions about leak rates and downstream costs. In settings with high labor costs and 

available stapler supplies, stapling is generally cost-effective. In contrast, in low-resource settings, 

expensive disposable staplers may not be sustainable, and hand sewing will remain vital [16,45]. 

 

Evidence Gaps and Future Research 

Most comparative studies are retrospective or small randomized controlled trials with potential bias. The 

large meta-analyses in emergency cases note “high risk of bias” and call for better trials [1,50]. Specific 

knowledge gaps include: outcomes in severely contaminated fields (perforation with peritonitis); patients 

with peritonitis or shock; long-term follow-up for strictures and quality of life; pediatric specific analysis; 

and direct cost-effectiveness studies in diverse economies. Also, new stapling technologies (powered 

reloads, reinforced staple lines) need evaluation. Hybrid techniques (e.g. suturing plus partial stapling) have 

been proposed but lack data. Finally, surgeon preferences and ergonomics in emergencies (often during off-

hours) have not been well studied; in practice, the method chosen often reflects training and urgency rather 

than strict evidence [50,45]. 

 

Conclusion 

Stapled and hand-sewn intestinal anastomoses each have advantages in emergency gastrointestinal surgery. 

The literature indicates that, when performed competently, both methods yield comparable safety outcomes 

[1,9,3]. Stapling significantly reduces operative time and may slightly lower anastomotic leak rates in some 

procedures [2,5]. Hand-sewn anastomosis offers cost savings and flexibility in difficult or resource-limited 

scenarios [13,16]. Ultimately, the choice should be individualized based on patient factors (tissue quality, 



https://msra.online/index.php/Journal/about 

Volume 4, Issue 1 (2026) 

 

275 
 

contamination), surgeon expertise, and resource context. Further high-quality trials, especially in emergency 

and low-resource settings, are needed to refine best practices. Until then, surgeons should apply evidence-

based judgment: using staplers when available and advantageous, but not hesitating to hand-sew when 

appropriate or necessary [1,9]. 
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