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INTRODUCTION

Acute appendicitis is one of the most common causes of acute abdominal pain that presents to the emergency department. It is the
most common surgical cause for acute abdominal pain, and it is seen in 5.7 to 50 patients per 100,000 population with a peak at the
10- to 30-year age group. It is seen more commonly in male rather than female patients(1)The diagnosis of acute appendicitis is
made using clinical examination and blood investigations, such as a full blood count, to look for leukocytosis. Imaging modalities
like ultrasound and computerized tomography are used for cases where there is difficulty in establishing the diagnosis(2).

A negative appendectomy is defined as a normal histological absence of inflammation of the appendectomy specimen from a patient
who has undergone an appendectomy. The negative appendectomy rate is the rate of patients who were diagnosed with acute
appendicitis pre-operatively and had undergone an appendectomy, and the histological examination of the appendix was normal. It
ranges from 20% to 25%, and it is used as an indicator to avoid complications like perforation(3).The use of imaging modalities
like ultrasound or computerized tomography can increase the diagnostic accuracy for detecting acute appendicitis and reduce the
negative appendectomy rate(4).The negative appendectomy rate often involves histopathological evaluation of the appendix
specimen, and this can involve interobserver variability and the definition of negative appendectomy that is used(5).

This review article was done to look at the factors that affect negative appendectomy, and the role of imaging modalities like
ultrasound and computerized tomography in reducing the negative appendectomy rate. The role of laparoscopic appendectomy in
the negative appendectomy rate is also evaluated. A literature review was made on PubMed, Cochrane database of clinical reviews,
and Google Scholar to look for original articles, clinical trials, observational and cohort studies, clinical reviews, and review articles

LEINT3 LEINT3 29 99

from 1990 to 2024. The following keywords were used: “negative appendectomy”, “white appendix”, “acute appendicitis”,
ultrasound”,” computerized tomography”, “appendectomy”, and “laparoscopic appendectomy”. All articles were in the English
language, and adults and children were included in the study. Case write-ups and commentaries were excluded from this review.

Adult and pediatric patients with acute appendicitis were included in this review.
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DISCUSSION

Variability in the definition of negative appendectomy

Negative appendectomy is often used as a quality metric to increase the likelihood of acute appendicitis and reduce unnecessary
appendectomies. The definition of negative appendectomies is the absence of acute neutrophilic infiltration or any other pathology
in the appendix specimen, however, the histological criteria that are used are often not stated(6).Pathological abnormalities other
than transmural inflammation of the appendix, like those seen in acute gastroenteritis and inflammatory bowel disease, are often not
included in the definition of negative appendectomy(7).A stricter definition of negative appendectomy refers to an appendectomy
specimen with no findings of pathological inflammation, which features infiltration of the mucosa and wall by inflammatory cells
like leukocytes. Lymphocytes and plasma cells(8).

Predictive factors for negative appendectomy rate

Some of the predictive factors for negative appendectomy rate include female patients below the age of twenty-one years, a total
white cell count of less than 10,000, urinary symptoms like frequency and urgency, and the absence of rebound tenderness on
abdominal examination(9).Inflammatory markers like the total white cell count, neutrophil to lymphocyte ratio, and C-reactive
protein are useful to diagnose acute appendicitis, but cannot be used on their own to reduce the negative appendectomy
rate(10,11).Pooria et al conducted an observational study on patients with acute appendicitis, and they concluded that the negative
appendectomy rate was higher in female patients in the reproductive age group, with ovarian cyst being the most common
differential diagnosis for the presentation(12).

The use of the clinical scoring systems and the negative appendectomy rate

Clinical scoring systems like the Alvarado score have been used to aid in the diagnosis of acute appendicitis and reduce the negative
appendectomy rate. Tekili et al retrospectively evaluated the role of using the Alvarado score to rule out acute appendicitis, and a
score of seven and below was good at ruling out acute appendicitis and hence reducing the negative appendectomy rate(13). Another
retrospective analysis by Rodriguez-Garcia et al also retrospectively assessed the role of clinical examination and scoring systems
like the Alvarado score, and they concluded that a score of seven or less was associated with a reduced negative appendectomy
rate(14). Sammalkorpi H et al introduced the Adult Appendicitis Score as a clinical scoring tool to stratify patients with suspected
appendicitis who would require imaging. A total of 908 patients were included in this study, and high-risk patients were stratified at
49%, and low-risk patients were 7%. The negative appendectomy rate had reduced from 18.2% to 8.7%(15).

The role of pre-operative imaging and the negative appendectomy rate

Pre-operative imaging in the form of ultrasound and computerized tomography is effective in reducing the negative appendectomy
rate. Chan et al conducted a retrospective study on two hundred and thirty-two patients who had undergone pre-operative imaging
for acute appendicitis. The negative appendectomy rate with computerized tomography was 7.25% against 22.09% for those without
computerized tomography(16). Ultrasound is often the first imaging modality that is done, especially for pediatric patients, and a
retrospective study conducted by Shieh et al found the negative appendectomy rate between 5% and 11%(17). Sharma et al evaluated
the usefulness of ultrasound in suspected appendicitis in reducing the negative appendectomy rate. One hundred and eighteen
patients were included in this study, and the negative appendectomy rate was 23.72%(18).

Routine computerized tomography was compared to selective imaging by Symonds et al to look at the negative appendectomy rates,
and they concluded that there was no significant difference between the negative appendectomy rates of the two groups(19)Teamah
et al. evaluated the negative appendectomy rate with preoperative imaging, including computerized tomography and ultrasound.
One hundred patients were included in this study, and the sensitivity and specificity of computerized tomography and ultrasound
abdomen were 94.1% and 86.7%, respectively.(20). Webb et al looked at those who would benefit from pre-operative computerized
tomography, and they concluded that adult patients would benefit, especially female patients, in making a diagnosis of acute
appendicitis and hence reducing the negative appendectomy rate(21).

Preoperative imaging, such as computerized tomography has been associated with a reduction of the negative appendectomy rate.
Still, the risk of radiation exposure, especially in the pediatric age group and the female adults of childbearing age, has made routine
pre-operative computerized tomography difficult. Ultrasound is safe, as there is no risk of radiation exposure, but it is operator-
dependent and associated with a sensitivity rate of 60%(22,23).

Laparoscopic appendectomy and the negative appendectomy rate

Guller et al had retrospectively analyzed 7964 patients who had undergone laparoscopic appendectomy for suspected acute
appendicitis. Younger patients, female sex, and the absence of localized peritonitis and high American Society of Anesthesia (ASA)
score were associated with a higher risk of negative appendectomy. The negative appendectomy rate had reduced from 12.8% to
2.8%(24). Another study by Augustin et al, who compared both laparoscopic and open appendectomy in the management of
suspected appendicitis, also concluded that laparoscopic appendectomy was not associated with an increase in the negative
appendectomy rate(25).The use of the laparoscopic appendicitis score, which involves scoring the patient on inspection of the
appendix for inflammation, and a negative score of 0 will indicate that the appendix is normal and does not need to be removed.
Gelpke et al prospectively assessed this scoring system in 322 patients, and there was a slight reduction in the negative appendectomy
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rate, and patients with a negative laparoscopic appendicitis score did not develop any symptoms, but the limitations of this study
were the small sample size(26).

A systematic review and meta-analysis varying the negative appendectomy rate after laparoscopic appendectomy was conducted by
Henriksen et al. A total of 74 studies with 76,688 patients were included in this study, and the negative appendectomy rate varied
between 0% to 46%, with an estimated negative appendectomy rate of 13%. This study concluded that the negative appendectomy
rate after laparoscopic appendectomy was 13% (27).

CONCLUSION

The negative appendectomy rate is still relevant to assessing the efficacy in the diagnosis of acute appendicitis and its management.
The use of imaging modalities like ultrasound and computerized tomography has led to a reduction of the negative appendectomy
rate, but not all hospitals can provide these for all their suspected appendicitis patients. Risk-stratifying those patients who will
require further investigations to reduce the risk of negative appendectomy. The use of laparoscopic appendectomy has also seen a
reduction in the negative appendectomy rate, but the use of conservative treatment of acute appendicitis may require a revaluation
of the role of negative appendectomy in the management of acute appendicitis.
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