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Abstract: Acute appendicitis is one of the most common causes of emergency abdominal
surgery in adults. Appendectomy remains the standard surgical treatment for patients requiring
operative management. With advances in minimally invasive surgery, laparoscopic appendectomy has
become increasingly preferred over the traditional open approach. However, both techniques have
specific advantages and limitations that may influence postoperative recovery, complication rates,
hospital stay, and overall treatment costs. This article provides a comparative analysis of laparoscopic
and open appendectomy in adult patients, focusing on surgical techniques, postoperative pain, wound
infections, intra-abdominal abscesses, operative duration, length of hospitalization, recovery time,
cosmetic outcomes, and economic considerations. Evidence from systematic reviews, randomized
controlled trials, and international clinical guidelines indicates that laparoscopic appendectomy is
generally associated with less postoperative pain, fewer surgical-site infections, shorter hospital stays,
and faster return to normal activities. Nevertheless, the laparoscopic approach requires specialized
equipment and adequate surgical expertise, and its operative duration may be longer in some settings.
Open appendectomy remains an important alternative when laparoscopic facilities are unavailable or
when patient-specific clinical circumstances make an open procedure more appropriate. The choice of
surgical technique should be individualized according to disease severity, patient characteristics,
available resources, and the experience of the surgical team.
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Introduction

Acute appendicitis is an inflammatory condition of the vermiform appendix and represents a
major cause of emergency surgical admissions worldwide. It commonly presents with abdominal pain,
anorexia, nausea, vomiting, and tenderness in the right lower quadrant. If diagnosis and treatment are
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delayed, appendicitis may progress to gangrene, perforation, peritonitis, or intra-abdominal abscess
formation. Early recognition and appropriate treatment are therefore essential for reducing morbidity
and preventing potentially life-threatening complications.

Appendectomy has traditionally been performed through an open surgical incision in the right lower
quadrant. Open appendectomy has a long history of successful clinical application and remains an
effective treatment for acute appendicitis. The development of laparoscopic surgery introduced a
minimally invasive alternative that allows surgeons to remove the appendix through small abdominal
incisions using a camera and specialized instruments.

Laparoscopic appendectomy offers several potential benefits, including reduced surgical trauma,
improved visualization of the abdominal cavity, smaller scars, and faster postoperative recovery.
These advantages have contributed to its widespread adoption in modern surgical practice. The 2025
edition of the World Society of Emergency Surgery Jerusalem guidelines continues to identify
laparoscopic appendectomy as the standard surgical approach when appropriate equipment and
expertise are available.

Despite its advantages, laparoscopic appendectomy is not without limitations. It requires specialized
instruments, pneumoperitoneum, general anesthesia, and appropriate surgical training. In certain
circumstances, including severe physiological instability or limited access to laparoscopic facilities, an
open approach may be more appropriate. Furthermore, complicated appendicitis can present additional
technical challenges regardless of the surgical method selected.

A comprehensive comparison of these procedures is important for understanding their relative
effectiveness and for supporting evidence-based surgical decision-making. The present article
examines the principal clinical outcomes associated with laparoscopic and open appendectomy in
adults and discusses their implications for contemporary surgical practice.

Clinical Background and Surgical Principles

Acute appendicitis may be classified as uncomplicated or complicated. Uncomplicated appendicitis
generally involves inflammation without perforation, abscess, or diffuse peritonitis. Complicated
appendicitis includes conditions such as gangrenous or perforated appendicitis, periappendiceal
abscess, and generalized peritonitis, although exact definitions may vary between studies and clinical
guidelines.

The severity of the disease can substantially influence surgical complexity, postoperative recovery,
antibiotic requirements, and the risk of complications. Patients with uncomplicated appendicitis
usually experience a relatively straightforward postoperative course, whereas those with perforation or
extensive contamination may require more intensive treatment and longer hospitalization.

The primary objective of appendectomy is to remove the inflamed appendix, control contamination,
and prevent further infectious complications. Both laparoscopic and open procedures can achieve
these objectives when performed appropriately. However, they differ in their access routes, operative
techniques, visualization, and postoperative recovery profiles.
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Laparoscopic appendectomy is usually performed through small abdominal incisions that permit the
insertion of a camera and surgical instruments. Carbon dioxide is introduced into the abdominal cavity
to create pneumoperitoneum, allowing adequate visualization and manipulation of abdominal
structures. The appendix is identified, its mesoappendix and blood supply are controlled, and the
appendiceal base is secured before the appendix is removed.

Open appendectomy typically involves an incision in the right lower quadrant, commonly using a
McBurney or muscle-splitting approach. The surgeon accesses the peritoneal cavity directly, identifies
the appendix, controls its blood supply, and removes it. The incision is subsequently closed according
to the operative findings and the patient's clinical condition.

Although the fundamental objective of both techniques is identical, the minimally invasive nature of
laparoscopy may reduce tissue injury and wound-related complications. The extent of this benefit
depends on disease severity, surgical expertise, patient characteristics, and the quality of perioperative
care.

Comparative Analysis of Operative Techniques

Laparoscopic appendectomy provides a magnified view of the abdominal cavity, enabling the surgeon
to examine the appendix and surrounding structures through a camera. This visualization may be
particularly helpful when the appendix is located in an atypical position or when the diagnosis is
uncertain. It also allows inspection of other abdominal and pelvic structures when clinically indicated.

In contrast, open appendectomy provides direct access to the operative field through a larger incision.
It does not require laparoscopic imaging equipment and may be performed in facilities where
minimally invasive surgical resources are unavailable. The direct approach can also be useful when
the patient's condition or intraoperative findings require a rapid change in surgical strategy.

Laparoscopic surgery generally requires greater familiarity with specialized instruments, camera
navigation, and intracorporeal surgical techniques. During the learning curve, operative duration may
be longer than that of open appendectomy. As surgeons gain experience, procedural efficiency can
improve considerably.

The open technique may be faster in selected circumstances, particularly when laparoscopic
equipment is unavailable or when conversion is necessary. However, operative time alone does not
determine the overall effectiveness of a procedure. Postoperative pain, complications, hospital stay,
rehabilitation, and the need for additional treatment must also be considered.

Conversion from laparoscopic to open surgery should not automatically be considered a treatment
failure. Conversion may be necessary when anatomical identification is difficult, bleeding cannot be
adequately controlled laparoscopically, severe inflammation prevents safe dissection, or the patient's
condition requires an alternative approach. Patient safety should remain the primary consideration
throughout the procedure.

Postoperative Pain and Analgesic Requirements
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Postoperative pain is an important outcome because it affects patient comfort, mobility, respiratory
function, and the ability to resume normal activities. The magnitude of surgical trauma, the extent of
tissue dissection, and the size of the incision all influence postoperative pain.

Laparoscopic appendectomy is generally associated with lower postoperative pain intensity than open
appendectomy. Smaller incisions and reduced disruption of the abdominal wall may contribute to this
advantage. Patients undergoing laparoscopy may consequently require less analgesia and experience
greater comfort during early mobilization.

A Cochrane systematic review published in 2018 evaluated 85 studies involving 9,765 participants,
including 8,520 adults. Among adults, laparoscopic appendectomy was associated with a mean
reduction of approximately 0.75 cm on a 10 cm visual analogue pain scale on the first postoperative
day compared with open appendectomy. The evidence for this particular outcome was rated as low
quality, so the magnitude of benefit should be interpreted cautiously.

Open appendectomy can produce more localized incisional pain because of the larger abdominal
incision. Nevertheless, effective multimodal analgesia can provide satisfactory pain control after either
procedure. The clinical significance of the difference depends on the individual patient and the
analgesic protocol used.

Pain assessment should be performed regularly after surgery. Appropriate management may include
non-opioid analgesics, additional medication when indicated, and early mobilization. Adequate pain
control supports recovery and reduces the likelihood that discomfort will delay oral intake or physical
activity.

Surgical-Site Infections and Wound Complications

Surgical-site infection is a clinically important complication of appendectomy. It can cause wound
pain, erythema, discharge, delayed healing, additional treatment, and prolonged hospitalization. The
risk of infection is influenced by the severity of appendicitis, the presence of perforation, bacterial
contamination, patient comorbidities, and perioperative infection-prevention practices.

Laparoscopic appendectomy is generally associated with a lower incidence of surgical-site infection
than open appendectomy. Because the appendix is removed through a small incision, the abdominal
wall is exposed to less surgical trauma. Appropriate specimen extraction techniques may also reduce
contamination of the wound.

The Cochrane review reported a lower risk of wound infection following laparoscopic appendectomy
in adults, with a Peto odds ratio of 0.42 compared with open surgery. This finding supports the
conclusion that the laparoscopic approach offers a meaningful advantage in preventing superficial
wound infections.

Open appendectomy remains an effective procedure, but the larger incision may be more vulnerable to
wound complications, particularly in patients with obesity, diabetes, contaminated operative fields, or
complicated appendicitis.
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Preventive measures are important for both techniques. These include appropriate perioperative
antibiotic administration, adequate skin preparation, careful tissue handling, appropriate wound
closure, and postoperative monitoring. In complicated appendicitis, antimicrobial treatment should be
selected according to the operative findings, the adequacy of source control, and current clinical
guidelines.

Although laparoscopy generally reduces wound infection risk, it does not eliminate the possibility of
infection. Deep infections, wound collections, and organ-space infections may occur after either
approach.

Intra-Abdominal Abscess Formation

Intra-abdominal abscess is a potentially serious complication following appendectomy. It may develop
when bacterial contamination persists after perforation or when infected fluid collects within the
abdominal cavity. Clinical manifestations may include persistent fever, abdominal pain, leukocytosis,
and delayed recovery.

Historically, concerns have been raised regarding the risk of intra-abdominal abscess following
laparoscopic appendectomy, particularly in patients with perforated or gangrenous appendicitis. The
Cochrane review found an increased relative risk of intra-abdominal abscess after laparoscopic
appendectomy in adults, with a Peto odds ratio of 1.65. This result should be interpreted in the context
of the review's publication date, the quality of the included studies, and changes in contemporary
surgical practice.

Later evidence, including systematic reviews examining complicated appendicitis, has not consistently
demonstrated a significant difference in intra-abdominal abscess rates between the two techniques. An
updated meta-analysis published in 2017 reported no statistically significant difference in intra-
abdominal abscess formation between laparoscopic and open appendectomy in adults with
complicated appendicitis.

These findings illustrate that postoperative abscess formation is influenced by several factors rather
than the operative approach alone. Disease severity, the presence of perforation, the extent of
contamination, the effectiveness of source control, and appropriate antimicrobial treatment are all
clinically important.

Surgeons should carefully assess the abdominal cavity and manage contamination according to
established principles. Postoperative patients with persistent fever, worsening abdominal pain, or an
unexpectedly prolonged inflammatory response require further evaluation for possible intra-abdominal
infection.

Operative Duration and Technical Considerations

Operative duration is frequently used as a measure of procedural efficiency. However, it should be
interpreted alongside complication rates, postoperative recovery, and total hospital resource utilization.

Laparoscopic appendectomy may require more time than open appendectomy, particularly during the
early stages of a surgeon's learning curve. Establishing pneumoperitoneum, inserting trocars,
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positioning instruments, and performing intracorporeal dissection can increase the duration of the
operation.

A meta-analysis of randomized controlled trials published by Dai and Shuai in 2017 included 33
studies and 3,642 participants. The authors reported that laparoscopic appendectomy in adults was
associated with fewer wound infections, fewer postoperative complications, shorter postoperative
hospitalization, and earlier return to normal activities, although the laparoscopic procedure generally
took longer.

The difference in operative duration may become smaller as surgical experience increases.
Institutional protocols, the availability of experienced operating-room personnel, and the complexity
of the disease also influence procedural efficiency.

Open appendectomy may be particularly efficient in selected patients when a straightforward
operative field permits rapid access and removal. Conversely, laparoscopy may be advantageous when
inspection of the abdominal cavity is important or when anatomical uncertainty makes a limited
incision less informative.

In clinical practice, a modest increase in operative duration may be acceptable when it is accompanied
by reduced wound morbidity and faster recovery. The optimal approach should therefore be
determined by the overall balance of benefits and risks rather than by the duration of surgery alone.

Length of Hospital Stay and Postoperative Recovery

Length of hospital stay is an important indicator of postoperative recovery and healthcare utilization.
A shorter stay can reduce hospital expenditure, decrease exposure to hospital-associated infections,
and allow patients to resume their daily responsibilities sooner.

Laparoscopic appendectomy is generally associated with a shorter hospital stay than open
appendectomy. Reduced postoperative pain, fewer wound infections, and earlier mobilization may
contribute to this difference.

In the Cochrane review, laparoscopic appendectomy shortened hospitalization by approximately 0.96
days compared with open surgery in adults. The certainty of evidence for this outcome was rated as
low, and the actual difference may vary according to local discharge practices, disease severity, and
healthcare resources.

Conclusion

Laparoscopic and open appendectomy are established surgical procedures for the treatment of acute
appendicitis in adults. Both techniques can provide effective treatment when appropriately selected
and performed. However, the available evidence generally favors laparoscopic appendectomy because
it is associated with less postoperative pain, fewer surgical-site infections, shorter hospital stays,
improved cosmetic outcomes, and earlier return to normal activities.

The principal limitations of laparoscopic surgery include the need for specialized equipment,
appropriate technical expertise, and sometimes a longer operative duration. The risk of intra-
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abdominal abscess formation should also be considered, particularly in complicated appendicitis,
although comparative evidence regarding this outcome remains inconsistent.

Open appendectomy continues to have an important role when laparoscopic resources are unavailable,
when technical difficulties arise, or when patient-specific circumstances favor an open approach.
Conversion from laparoscopy to open surgery should be performed whenever necessary to maintain
patient safety.

The selection of the operative technique should be guided by disease severity, patient characteristics,
surgeon experience, available resources, and current clinical recommendations. When laparoscopic
facilities and expertise are available, laparoscopic appendectomy should generally be preferred
because its benefits in postoperative recovery and wound-related outcomes outweigh its disadvantages
for many adult patients.

References

Uzbek Sources

1. Ergashev, U. (2021). Xirurgik kasalliklar [Surgical Diseases]. Toshkent: O‘zkitobsavdonashriyoti.

2. Raxmanov, Q. E., Davlatov, S. S., Amonov, M. M., & Ahmedov, R. F. (2025). Abdominal
xirurgiya [Abdominal Surgery]. Samarqand: STAP-SEL.

3. Kamolov, S. J., Mavlyanov, F. Sh., & Yangiev, B. A. (2023). Comparative analysis of the
postoperative period in patients with acute appendicitis. Journal of Biomedicine and Practice.

International Sources

4. Jaschinski, T., Mosch, C. G., Eikermann, M., Neugebauer, E. A. M., & Sauerland, S. (2018).
Laparoscopic versus open surgery for suspected appendicitis. Cochrane Database of Systematic
Reviews.

5. Dai, L., & Shuai, J. (2017). Laparoscopic versus open appendectomy in adults and children: A
meta-analysis of randomized controlled trials. Gastroenterology Research and Practice, 2017,
Article 2190972.


