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Abstract
Background: Initial non-operative management (NOM) with percutaneous drainage for peri-appendiceal
abscesses has been proven to be safe and effective. However, the appropriateness of interval
appendectomy after NOM is still a matter of debate. The aim of this study was to investigate the
feasibility of NOM without performing interval appendectomy.

Methods: A retrospective review of medical records was performed for patients who were admitted with
peri-appendiceal abscesses between January 2009 and December 2019. After percutaneous drainage for
the abscesses, whether to undergo interval appendectomy was decided by the patients. Their clinical
courses were reviewed thoroughly through their medical records. Telephone contact with these patients
was made when necessary.

Results: Twenty-seven patients were enrolled, with a mean age of 63.1 years (± 11.9 years). The median
follow-up period was 25.7 months. The most common co-morbidities were cardiovascular disorders
(eight patients) and underlying malignancies (eight patients). The mean size of the abscesses was 5.4 x
4.1 . Three patients consequently received surgery for the recurrence of appendicitis or peri-appendiceal
abscesses. One patient received a right hemicolectomy, and another two received open appendectomies.
Four patients (14.8%) died within the follow-up period due to underlying diseases.

Conclusion: Initial NOM without interval appendectomy was a safe option in selected patients with peri-
appendiceal abscess. 

Background
Acute appendicitis is the most common cause of intra-abdominal infections, and a considerable
proportion of cases are complicated1. Appendectomy remains the gold-standard treatment for acute
appendicitis in international guidelines2-4. However, patients with complicated appendicitis with extensive
in�ammation might need to receive surgical resections beyond appendectomy, such as ileocecal
resection or right hemicolectomy. They also have a high risk of complications after surgical treatment.
Initial non-operative management(NOM) in selected cases with peri-appendiceal abscesses has recently
been reported to be safe and effective3, with fewer complications than emergency appendectomy in these
cases4, 5. Therefore, performing initial NOM including antibiotic therapy and percutaneous drainage is
accepted as a standard therapy for peri-appendiceal abscesses. Interval appendectomy was the main
therapeutic option after initial NOM for peri-appendiceal abscesses, and preoperative colonoscopies were
recommended to check for the possibility of malignancy 6. The reported rates of recurrence vary from 5%
to 40%, but the respective studies enrolled small numbers of patients, and the follow-up periods were
short7. Interval appendectomy confers a risk of developing complications8. Furthermore, a low recurrence
rate without interval appendectomy has been reported8. Therefore, the appropriateness of interval
appendectomy following initial NOM for peri-appendiceal abscess is still a matter of debate.
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The aim of this study was to evaluate the recurrence rate after initial NOM without interval appendectomy
for peri-appendiceal abscesses and to assess the necessity of interval appendectomy.

Methods
Study population

Hospital databases were searched to identify patients diagnosed with peri-appendiceal abscesses with
procedure records for percutaneous drainage between January 2009 and December 2019.Theelectronic
medical records of the 85 patients who were selected during the process were thoroughly reviewed.
Among them, 27 patients were �nally included for analysis, who received abscess drainage procedures
for peri-appendiceal abscesses and planned to proceed with NOM. Patients who chose to receive delayed
surgery after percutaneous abscess drainage or interval appendectomy without recurrence were excluded.

Treatment �ow for peri-appendiceal abscess

Our surgical team followed the treatment guidelines published by the World Society of Emergency
Surgery2. Surgical management is accepted as the gold-standard treatment for both simple acute
appendicitis and perforated acute appendicitis. Appendectomy was performed as an initial treatment
method in the following situations: 1) an abscess had formed at the tip or body of the appendix, with an
intact appendix base and cecum; 2) there was a small abscess (≤ 2  ); 3) an abscess had formed in a
deep pelvic cavity or surrounded by adjacent bowel, which made the percutaneous approach di�cult and
risky. Patients with remaining abscesses and symptoms of appendicitis were managed by delayed
appendectomy or resectional surgery. 

For patients who underwent percutaneous drainage for peri-appendiceal abscesses, detailed counselling
was carried out by a responsible surgeon to establish a further treatment plan. After pigtail insertion, the
patients were checked by outpatient clinics. If the clinical presentation had disappeared and signs of
recurrence were absent or the abscess was not found on the computed tomography (CT) scan, the next
therapeutic step was discussed with the patient. Additionally, if the patient did not wish to undergo
surgery and accepted the risks of recurrence, then the pigtail catheter was removed 4 to 6 weeks after
insertion. Additionally, the surgical team told the patient to visit the clinic or emergency room if they had
any symptoms or signs of possible acute appendicitis. Non-operative management was performed if the
following criteria applied: 1) the patient did not want to undergo surgery; 2) the patient had risk factors
for postoperative complications, such as severe underlying comorbidities; 3) the patient had other intra-
abdominal pathologies, such as metastatic cancer or carcinomatosis. 

Data collection

Baseline characteristics, such as age, sex, and comorbidities, were collected through the electronical
medical record. The initial complete blood counts, initial delta-neutrophil indices, C-reactive protein (CRP)
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levels, initial vital signs, clinical outcomes, and lengths of the follow-up periods were also collected.
Telephone calls were made to the patients to obtain information beyond that in their hospital records. 

Statistical analysis

The patients’ baseline characteristics, initial statuses, and follow-up periods are expressed as medians
(interquartile ranges) or means (± standard deviations). Categorical variables are presented as frequency
(%). Statistical analysis was performed using SPSS® Statistics 23.0 (IBM Corp., Armonk, NY). 

Results
Patient population

A total of 27 patients were included, and the population consisted of 16 males and 11 females, with a
mean age of 63.15 ± 11.92 years. According to the American Society of Anesthesiologists (ASA)
classi�cation of Physical Health, four patients (14.8%) scored above three points (severe systemic
disease that was not incapacitating), and 14 patients (51.8%) scored above two points (mild systemic
disease). The examination of initial vital signs showed that three (11.1%) patients had high fevers above
38.0 ºC, and 10 (37.0%) patients had tachycardia (heart rates >100 beats/min). The median delta-
neutrophil index (DNI) was 1.52 ± 1.49%, and the median C-reactive protein (CRP) level was 156.69 ±
91.23 mg/L. According to the CT images, the average dimensions of the peri-appendiceal abscesses was
5.42 ± 1.65 x 4.10 ± 1.99cm (Table 1). 

 

Table 1. Characteristics of the enrolled patients 
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Variable Value

Sex Male

Female

16

11

Age, > 65yrs 13 (48.1%) 

(Mean age 63.15 ± 11.92 yrs)

Cardiovascular disease (HTN, CAOD) 8 (29.6%)

Malignancy  8 (29.6%)

ASA classi�cation Above 3 points

Above 2 points

4 (14.8%)

14 (51.8%)

Fever > 38.0 (ºC) 3 (11.1%)

Tachycardia >100 (/min) 10 (37.0%)

WBC > 10.0 (×10 /L) 22 (81.5%)

Neutrophil segments > 75 (%)  23 (85.2%)

Delta neutrophil index(DNI) (%) 1.52 ± 1.49

C-reactive protein(CRP) (mg/L) 156.69 ± 91.23

Peri-appendiceal abscess (cm) 5.42 ± 1.65 x 4.10 ± 1.99

HTN, hypertension; CAOD, coronary artery obstructive disease; ASA, American Society of
Anesthesiologist; WBC, white blood cell

 
.Clinical outcomes 

A total of 27 patients were enrolled, and the mean follow-up period was 25.7 months. During the follow-
up period, there were no deaths related to appendicitis or abscesses. Four patients died without the
recurrence of appendicitis, two patients died due to underlying malignancies, and another two patients
died from cerebrovascular disease and pulmonary disease. Three patients suffered from the recurrence
of appendicitis requiring surgery—two open appendectomies and one right hemicolectomy. The
recurrence rate was 11.1%, and the mean disease-free survival was 75.7±5.6 months (Fig.1).

Discussion
Appendicitis is the most common emergency requiring abdominal surgery. In the case of an appendiceal
abscess resulting from appendiceal perforation, it is general practice to prioritize nonoperative
management (NOM) methods, such as broad-spectrum antibiotics, drainage, intravenous-�uid supply,
and fasting for bowel rest, rather than immediate surgical treatment. The percutaneous drainage of a
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peri-appendiceal abscess is more effective than antibiotics alone2. This treatment strategy was
recognized and established as the guideline due to resulting in signi�cantly fewer overall complications
than immediate appendectomy9, 10. Immediate appendectomy may be technically di�cult due to
in�amed tissues and the deformation of anatomical structures and locations. The operation sometimes
ends up being ileocecectomy or right-sided hemicolectomy3, 11.. After successful nonoperative treatment,
the risk of recurrent appendicitis and the incidence of complications have been shown to be low4, 11. NOM
has the advantage of reducing the anesthesia-related risk to patients who have many comorbidities, in
that it does not involve surgery. This treatment can be a safe alternative for patients who are at high risk
of needing surgical treatment. Another bene�t is avoiding complications that may occur after
appendectomy, such as wound infections and postoperative intestinal obstructions. Shorter hospital
stays with lower hospital costs can also be bene�cial12. Although NOM is an advantageous treatment
method, as described in the paragraph above, there are some concerns regarding the risk of recurrence;
possible appendicular or colonic neoplasms; or missing other underlying conditions, such as cancer or
Crohn's disease. Therefore, the World Society of Emergency Surgery (WSES) guidelines recommend
screening for appendicular or colonic neoplasms after NOM through colonoscopy or
radiography 9

.
 Conventionally, interval appendectomy has been performed after NOM, but this has

recently become controversial. Risk factors for performing interval appendectomy—including recurrent
appendicitis, the presence of appendicolith, increased blood C-reactive protein levels, elevated
percentages of white blood cells, and partial small bowel obstructions on admission—have been
reported13-15. According to the WSES guidelines, interval appendectomy is not routinely recommended
and should be avoided in asymptomatic patients9. According to our data, only 11.1% of the patients who
underwent NOM for peri-appendiceal abscesses received surgical treatment for the recurrence of
appendicitis and abscesses. There was no disease-speci�c mortality, and most of the patients were
treated without recurrence during the follow-up period. In our study, there were cases in which
appendectomy was clearly needed, but it was not enough to offset the advantages of NOM.

 The main limitations of this study are the relatively small number of cases and the retrospective design,
which limits the interpretability of the results. Second, according to the guidelines, a follow-up
colonoscopy is performed after discharge, but in our study, it was not necessarily performed unless there
was a clear suspicion of cancer. In addition, there may have been a selection bias, as the patients chose
whether to undergo NOM or surgery. Despite these limitations, our study had a long follow-up period. The
fact that there was a low recurrence of appendicitis during the long follow-up period may support the
NOM without appendectomy.

Conclusion
In conclusion, percutaneous drainage without appendectomy for peri-appendiceal abscesses might be a
safe and effective method for selected patients with a lower risk of recurrence.

Abbreviations
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NOM : nonoperative management

IRB : institutional review board

CT : computed tomogram

CRP : C-reactive protein

ASA : American Society of Anesthesiologists

DNI : delta-neutrophil index

HTN : hypertension

CAOD : coronary artery obstructive disease

WSES : the World Society of Emergency Surgery
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Figure 1

Flow of enrolled patients


