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ABSTRACT ARTICLE DETAILS

Mechanical and manual anastomosis are two widely used techniques in surgical procedures for  Published On:

joining tissue segments, particularly in gastrointestinal surgery. Mechanical anastomosis, which 07 April 2025

utilizes stapling devices, offers advantages such as reduced operative time and, in certain

procedures, lower rates of complications like anastomotic fistulas and wound infections. However,

it has been associated with a higher incidence of anastomotic strictures. In contrast, manual

anastomosis provides greater precision and flexibility, making it preferable in cases with poor

tissue quality or complex surgical fields, such as pediatric and emergency general surgery patients.

The learning curve for manual anastomosis is steep, requiring extensive training and experience.

Simulation-based training and mentorship have been shown to improve proficiency and reduce

complications such as anastomotic leakage. The choice between mechanical and manual

techniques should be based on patient-specific factors, surgical complexity, and surgeon expertise.

As surgical advancements continue, further research into optimizing anastomotic techniques will ~ Available on:

be essential to improving outcomes and minimizing complications. https://ijmscrs.com

INTRODUCTION

Mechanical and manual anastomosis are two techniques used
in surgical procedures to join two segments of tissue, such as
in gastrointestinal surgeries. The choice between these
methods can impact surgical outcomes, including
complication rates and operative efficiency.

Mechanical anastomosis typically involves the use of stapling
devices, which can offer several advantages over manual
(hand-sewn) techniques. According to the medical literature,
mechanical anastomosis is associated with reduced operative
time. For instance, a systematic review and meta-analysis
found that the use of a circular stapler (CS) reduced the length
of the operation by an average of 15.3 minutes compared to
hand-sewn methods. This reduction in time can be
particularly beneficial in lengthy procedures or when
minimizing anesthesia exposure is a priority.

However, mechanical anastomosis may also have
drawbacks. It has been associated with an increased risk of

anastomotic strictures. The same meta-analysis reported a
higher incidence of strictures with mechanical anastomosis
compared to hand-sewn techniques.!!! This is a significant
consideration, as strictures can lead to complications such as
dysphagia or obstruction, necessitating further interventions.
In contrast, manual anastomosis, while potentially more time-
consuming, allows for greater flexibility and precision in
certain clinical scenarios. It may be preferred in cases where
tissue quality is poor or when the surgical field is
complex. Some studies have suggested that manual
techniques might be associated with a lower risk of certain
complications, such as anastomotic leakage, although
findings are not always consistent across different studies and
surgical contexts.

In  specific  surgical contexts, such as total
pharyngolaryngoesophagectomy, mechanical anastomosis
has been shown to result in lower rates of anastomotic fistula
and wound infection compared to manual anastomosis, along
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with shorter postoperative hospital stays. ! This suggests that
the choice of technique may also depend on the specific type
of surgery and patient factors.

Overall, both mechanical and manual anastomosis have their
respective advantages and limitations. The decision on which

technique to use should be based on the specific clinical
scenario, surgeon experience, and patient characteristics, with
consideration of the potential risks and benefits as highlighted
in the medical literature.

Figure 1. Manual technique

Demographics

Manual anastomosis may be particularly beneficial for certain
patient populations, especially those with poor tissue quality
or complex surgical fields. The medical literature suggests
that manual techniques can be advantageous in pediatric
patients undergoing intestinal anastomosis, as they have been
associated with reduced rates of postoperative anastomotic
complications, such as leakage and strictures, compared to
traditional methods. This is particularly relevant in pediatric
populations where tissue fragility and the need for precise
surgical techniques are critical.

In emergency general surgery (EGS) patients, manual
anastomosis has been shown to have a lower rate of
anastomotic failure compared to stapled techniques. This is
significant given the high-risk nature of these patients, who
often present with compromised tissue quality due to factors
like inflammation or infection.??! The preference for manual
anastomosis in these scenarios may be due to the surgeon's
ability to tailor the technique to the specific condition of the
tissue, potentially reducing the risk of complications such as
leakage.

Furthermore, in the context of esophagectomy, manual
anastomosis is often used for neck anastomoses, where it has
been associated with higher rates of anastomotic failure
compared to stapled techniques. However, the choice of
technique may still depend on the specific clinical scenario
and surgeon expertise.’! In cases where mucosectomy is
performed for dysplasia or cancer in the low rectum, manual
anastomosis may be preferred due to its ability to achieve a
more precise resection and reconstruction.

Overall, manual anastomosis is often favored in situations
where tissue quality is compromised or where the surgical
field is complex, allowing for greater control and potentially
reducing the risk of complications such as anastomotic
leakage.

Learning curve

The learning curve for manual anastomosis among surgical
trainees can vary significantly based on several factors,
including prior experience, the complexity of the procedure,
and the training environment. The medical literature
highlights several key aspects of this learning process.
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Figure 3. Entero-enteral mechanical technique

Simulation-based training has been shown to be effective in
improving technical skills for anastomosis. A study on
vascular anastomosis using a bovine heart model
demonstrated that both junior and senior residents improved
their skills over time, with significant reductions in
anastomotic leakage and procedure time. This suggests that
structured simulation training can accelerate the learning
curve, particularly for those with less initial experience.

In the context of microsurgical anastomosis, the learning
curve is influenced by the trainee's prior experience and the
quality of training. A study involving orthopedic surgery
residents found that those with more suturing experience
reached proficiency faster than those without, indicating that
foundational skills can impact the speed of skill
acquisition. Additionally, factors such as training duration
and technical mistakes were identified as significant
predictors of proficiency in microsurgical techniques.

The interplay between resident and attending experience also
affects the learning curve. In kidney transplantation, the
combination of resident and attending experience was shown
to influence anastomotic time, suggesting that pairing less

experienced residents with more experienced attendings can
optimize training outcomes.

Overall, the learning curve for manual anastomosis is steep
but can be optimized through targeted training interventions,
simulation models, and strategic pairing of trainees with
experienced mentors. These approaches can help trainees
develop the necessary skills to perform manual anastomosis
effectively, particularly in complex surgical fields or when
dealing with poor tissue quality, thereby reducing
complications such as anastomotic leakage.

CONCLUSION

Both mechanical and manual anastomosis techniques play
critical roles in surgical practice, each offering distinct
advantages and limitations depending on the clinical scenario.
Mechanical anastomosis provides efficiency by reducing
operative time and has demonstrated benefits in specific
procedures, such as total pharyngolaryngoesophagectomy,
where it is associated with lower rates of anastomotic fistula
and wound infection. However, its increased risk of
anastomotic strictures remains a key consideration.
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Manual anastomosis, while more time-consuming, allows for
greater precision and adaptability, particularly in complex
surgical fields and patients with poor tissue quality, such as
pediatric or emergency general surgery patients. Additionally,
it remains a preferred approach in certain oncologic and
reconstructive procedures where meticulous control over
tissue approximation is required.

The proficiency of manual anastomosis is influenced by the
steep learning curve associated with the technique,
highlighting the importance of structured training,
simulation-based learning, and mentorship in surgical
education. Future advancements in anastomotic techniques,
including hybrid approaches and innovations in stapling
technology, may further refine surgical outcomes. Ultimately,
the decision between mechanical and manual anastomosis
should be guided by patient-specific factors, surgeon
expertise, and the latest evidence-based practices to optimize
safety and effectiveness.
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