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Abstract Öz 
Purpose: This study aims to investigate the clinical results 
of emergency and interval appendectomy in adult patients 
diagnosed with plastron. 
Materials and Methods: Patients with plastron 
appendicitis who underwent either emergency 
appendectomy (within 24 hours of admission) or interval 
appendectomy (4-16 weeks after initial conservative 
treatment) were included in this study. The primary 
outcome was length of hospital stay, with secondary 
outcomes including ICU admission, postoperative 
complications, and appendectomy completion rate in 
emergency appendectomy.  
Results: Among the 77 patients, 55 were planned to have 
an emergency appendectomy performed; however, only 36 
of these patients actually underwent emergency 
appendectomy, and 19 (34.5%) were unable to have an 
appendectomy and were instead scheduled for interval 
appendectomy. Including these patients, a total of 41 
patients underwent interval appendectomy. Total hospital 
stay was significantly longer in the interval group (6.3 ± 5.7 
vs. 9.1 ± 5.1). In the interval group, the mean time from 
initial presentation to surgery was 70.0±27.5 days (25-134 
days). Laparoscopy was more frequent in the interval 
group (8.3% vs. 73.2%), and the complication rate was 
higher in emergency appendectomies. 
Conclusion: Emergency appendectomy was associated 
with higher rates of incomplete appendectomy. Although 
the hospital stay is longer in interval appendectomies, 
interval appendectomy may be preferred in patients with 
suspected plastron appendicitis to avoid a second 
operation. 

Amaç: Bu çalışma, plastron tanısı konulan yetişkin 
hastalarda acil ve aralıklı apendektominin klinik sonuçlarını 
araştırmayı amaçlamaktadır. 
Gereç ve Yöntem: Acil apendektomi (kabulden itibaren 
24 saat içinde) veya interval apendektomi (konservatif 
tedaviden 4-16 hafta sonra) geçiren plastron apandisitli 
hastalar çalışmaya dahil edildi. Birincil sonuç hastanede 
kalış süresiydi, ikincil sonuçlar arasında yoğun bakım 
ünitesine yatış, ameliyat sonrası komplikasyonlar ve acil 
apendektomide apendektomi tamamlanma oranı yer aldı. 
Bulgular: 77 hastadan 55'ine acil apendektomi yapılması 
planlandı; ancak bu hastalardan sadece 36'sına acil 
apendektomi yapıldı. 19'una (%34,5) apendektomi 
yapılamadı ve interval apendektomi planlandı. Bu hastalar 
dahil olmak üzere toplam 41 hastaya interval apendektomi 
yapıldı. Toplam hastanede kalış süresi interval 
apendektomilerde önemli ölçüde daha uzundu (6,3 ± 
5,7'ye karşı 9,1 ± 5,1). İnterval apendektomilerde, ilk 
başvurudan ameliyata kadar geçen ortalama süre 70,0 ± 
27,5 gündü (25-134 gün). Laparoskopik operasyon interval 
appendektomilerde daha sıktı (%8,3'e karşı %73,2) ve acil 
apendektomilerde komplikasyon oranı daha yüksekti. 
Sonuç: Acil apendektomi daha yüksek oranda 
tamamlanmamış apendektomi ile ilişkilendirilmiştir. 
Hastanede kalış süresi interval apendektomilerde daha 
uzun olsa da, plastrone apandisit şüphesi olan hastalarda 
ikinci bir operasyondan kaçınmak için interval 
apendektomi tercih edilebilir. 
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INTRODUCTION 

The most prevalent cause of acute abdominal pain is 
acute appendicitis, and the most common abdominal 
surgical procedure performed overall is 
appendectomy1. The management of uncomplicated 
appendicitis is clearly established; however, the 
management of complicated cases, including plastron 
appendicitis, remains controversial2. The term 
"plastron appendicitis" refers to an inflammatory 
mass in the right lower quadrant that is difficult for 
imaging tests to differentiate from the appendix3. 

Plastron appendicitis appears in approximately 10% 
of acute appendicitis cases2,4. This condition presents 
specific challenges, as emergency surgery in these 
patients may be technically complex due to distorted 
anatomy, inflammatory changes, and dense 
adhesions, potentially resulting in increased 
morbidity5. The risk of injury to adjacent organs is 
elevated, and the procedure may sometimes require 
larger resections, such as ileocecal resection or right 
hemicolectomy2,5,6.There are now three main 
approaches to treating plastron appendicitis: 
conservative management alone without additional 
surgery, conservative management followed by an 
appendectomy at a 6-8 week interval, and primary 
surgical treatment4–6. There is still no clear consensus 
on the most effective course of treatment for plastron 
appendicitis, despite the fact that considerable 
amount of studies has been conducted on the subject.  

While recent literature compares conservative 
management versus surgical intervention, this study 
addresses this critical knowledge gap by directly 
compare emergency appendectomy versus interval 
appendectomy in patient population. We hypothesize 
that interval appendectomy following initial 
conservative management will demonstrate superior 
outcomes compared to emergency appendectomy in 
terms of operative complexity, complication rates, 
and patient recovery, while maintaining equivalent 
efficacy in definitive treatment and malignancy 
detection. The novelty lies in providing definitive 
comparative data to guide clinical decision-making in 
this controversial area, particularly from a tertiary 
care perspective. 

MATERIALS AND METHODS 

This retrospective cohort study was conducted at the 
Department of General Surgery, Mersin University 

Faculty of Medicine. The study protocol was 
approved by the Ethics Committee of Mersin 
University in 09/04/2025 (approval no: 2025/399). 

Sample 
Hospital medical records and operation notes of 
patients who underwent appendectomy between 
January 2020 and December 2024 for plastron 
appendicitis were retrospectively reviewed. Plastron 
appendicitis was defined as radiologically or clinically 
confirmed appendiceal inflammation with 
surrounding inflammatory mass formation, without 
signs of generalized peritonitis. Patients were 
classified into two groups based on their treatment 
approach: emergency appendectomy (performed 
within 24 hours of admission) or interval 
appendectomy following initial conservative 
treatment (performed 6-8 weeks after the initial 
episode). 

Adult patients (≥18 years of age) who had 
radiologically confirmed or clinically diagnosed 
plastron appendicitis were included in this study. 
Radiological diagnosis was based on the presence of 
an inflammatory mass in the right lower quadrant 
identified by ultrasound or CT scan, with CT showing 
appendiceal wall thickening >2mm, periappendiceal 
fat stranding, and/or fluid collection without free 
intraperitoneal fluid suggesting generalized 
peritonitis. Clinical diagnosis relied on the presence 
of a palpable mass in the right iliac fossa combined 
with clinical signs of localized peritonitis lasting >72 
hours from symptom onset. while clinical diagnosis 
relied on the clinician's evaluation.  

Only patients who underwent either emergency 
appendectomy or interval appendectomy following 
initial conservative management were considered 
eligible for inclusion. The choice of treatment 
approach was based on surgeon preference and 
patient clinical status at presentation, with emergency 
surgery generally reserved for patients with signs of 
clinical deterioration. 

The study excluded patients under 18 years of age and 
cases of non-complicated appendicitis. Patients with 
pre-surgically diagnosed appendiceal tumors were 
also excluded to eliminate confounding factors that 
might affect management decisions and outcomes. 
Furthermore, patients who were lost to follow-up or 
had insufficient medical data were eliminated from 
the study. 
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Procedure 
Data were systematically collected from hospital 
medical records and operation notes for all eligible 
patients by two independent investigators, both 
general surgery residents. The hospital maintains a 
comprehensive electronic health record system 
(nucleus), which all surgical procedures are 
documented including operative notes, outpatient 
clinic appointments, additional procedures, 
pathology results, medical imaging. Hospital record 
reliability is ensured through the institution's 
comprehensive quality management system. 

The documented variables included demographic 
data (age, gender, and comorbidities), surgical 
technique (open, laparoscopic, or conversion), and 
intensive care unit (ICU) admission requirements. 

Postoperative outcomes, including length of hospital 
stay measured in days and any postoperative 
complications according to the Clavien-Dindo 
classification, were documented. All pathology 
results were recorded to verify the diagnosis and 
identify any additional findings of clinical 
significance.  

Each patient's comorbidity burden was objectively 
evaluated using the Charlson Comorbidity Index 
(CCI), a validated prognostic tool that assigns 
weighted scores to 19 medical conditions based on 
their impact on 1-year mortality risk7. Higher 
comorbidity burden is indicated by higher scores on 
the CCI, a proven approach for categorizing 
comorbidities that predict long-term mortality, 
intensive care unit (ICU), in-hospital mortality8.  

The assessment of postoperative complications was 
conducted using the Clavien-Dindo classification, a 
standardized 5-grade framework that categorizes 
surgical complications based on the therapeutic 
intervention required for treatment, which provides 
an organized method of categorizing problems by 
severity, from small recovery deviations to mortality, 
depending on the intervention required to manage 
the condition9. 

All patients were followed for 3 months 
postoperatively. Follow-up data were collected from 
outpatient clinic records. The primary outcome 
measure was appendectomy completion rate. 

Secondary outcomes included mean interval time, 
length of hospital stay, ICU requirement, and 
postoperative complications. 

Statistical analysis 
In this study, statistical analyses were performed 
using SPSS software. In the evaluation of the data, 
the normality of continuous variables was assessed 
with the Shapiro-Wilk test. Since the data conformed 
to the normal distribution, independent means t-test 
was used for comparisons according to operation. In 
the analysis of categorical data, the chi-Square test 
and the Fisher’s exact test were used if more than 
20% of the expected values were less than 5. A Z-test 
(comparison of two ratios) was applied to assess 
statistical significance in tables larger than 2x2. A p-
value of less than 0.05 was considered statistically 
significant. 

Sample size calculation was performed based on an 
expected 20% difference in complication rates 
between groups, with 80% power and α=0.05, 
requiring a minimum of 25 patients per group. Post-
hoc power analysis revealed >95% power to detect 
differences in appendectomy completion rates 
(primary outcome), ~75% power for hospital stay 
differences, and moderate power (~57%) for 
detecting differences in major complications. The 
study achieved adequate power for the primary 
research question and key secondary outcomes. 

RESULTS 

Among 109 patients diagnosed with plastrone 
appendicitis, 55 were initially scheduled for 
emergency appendectomy; however, only 36 (65.5%) 
of these patients successfully underwent the 
emergency procedure. The remaining 19 patients 
(34.5%) were taken to emergency operation, but since 
the plastrone mass in the right quadrant could not be 
overcome and appendectomy could not be 
performed, it was decided to place a drain in the 
operation, and interval appendectomy was planned. 
Of the 54 patients who were given antibiotic 
treatment and planned interval appendectomy, 13 did 
not reapply for appendectomy during the interval 
period and were therefore excluded from the study. 
The study flow chart is shown in Figure 1. 
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Figure 1. Flow chart of study patients. 

 

A total of 77 patients were included in the study, with 
36 patients in the emergency surgery group and 41 
patients in the interval surgery group. The analyses of 
the groups are shown in table 1. The mean age was 
comparable between groups (47.8 ± 19.9 years vs. 
51.2 ± 16.3 years; p=0.406). The gender distribution 
was similar in both groups (p=0.321). The Charlson 
Comorbidity Index (CCI) was similar between the 
emergency and interval groups (1.8 ± 1.7 vs. 1.5 ± 
1.4; p=0.544), indicating a similar baseline health 
condition. 

There was a significant difference in the operative 
technique (p<0.001). Open surgery was more 
frequent in the emergency group (26 patients, 72.2%) 
compared to the interval group (11 patients, 26.8%). 
In contrast, the laparoscopic approach was 
predominantly used in the interval group (30 patients, 
73.2%) compared to the emergency group (3 patients, 
8.3%). Notably, conversion from laparoscopic to 

open technique was necessary in 7 patients (19.4%) 
in the emergency group, while no conversion was 
required in the interval group.  

Hospital stay analysis revealed significant differences 
between the emergency and interval appendectomy 
groups. Patients who underwent emergency 
appendectomy had a significantly longer 
postoperative hospital stay compared to the interval 
appendectomy group (6.3 ± 5.7 days vs. 3.1 ± 3.11 
days, p=0.003). However, when considering the total 
length of hospitalization, the interval appendectomy 
group demonstrated a significantly longer overall 
hospital stay (9.1 ± 5.1 days vs. 6.3 ± 5.7 days, 
p=0.026). This longer total stay in the interval group 
was due to the initial hospitalization period (6.1 ± 
4.03 days) required for the conservative management 
before the delayed surgical intervention. The need for 
ICU admission was similar between groups (9 vs. 10 
patients; p=0.951). 
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Although not statistically significant, some 
differences in complications were observed between 
the two groups according to the Clavien-Dindo 
scoring system (p=0.083). Grade 1 complications 
were more common in the interval group (32 vs. 20 
patients), while more severe complications (grades 3 
and 4) were more frequent in the emergency group 
(11 and 1 patients vs. 5 and 0 patients, respectively). 
Mortality was observed only in the emergency group 
(1 patient), but this difference was not statistically 
significant (p=0.468). 

Pathological examination revealed no significant 
differences in the rates of benign and malignant 
findings between the two groups (p=1.000), with 
similar proportions in both emergency and interval 
surgery patients. 

The average time interval between initial 
hospitalization and definitive surgery in the interval 
appendectomy group (n=41) was 70.0±27.5 days 
(range: 25-134 days). 

Table 1. Characteristics of study patients. (CCI: charlson comorbidity index, ICU: intensive care unit) 
Characteristics Emergency (n=36) Interval (n=41) p-value 
Age (years) 47.8 ± 19.9 (18-86) 51.2 ± 16.3 (21-80) 0.406 
Sex, (%)   0.321 
  Female 19 (52.8) 17 (47.2)  
  Male 17 (41.5) 24 (58.5)  
CCI 1.8 ± 1.7 (0-6) 1.5 ± 1.4 (0-4) 0.544 
Operation technique, %   <0.001 
  Open 26 (72.2) 11 (26.8)  
  Laparoscopic 3 (8.3) 30 (73.2)  
  Conversion 7 (19.4) 0  
Hospital stay (days)    
  Postoperative 6.3 ± 5.7 (2-23) 3.1 ± 3.11 (1-17) 0.003 
  First hospitalisation - 6.1 ± 4.03 (2-26) - 
  Total length of hospitalisation 6.3 ± 5.7 (2-23) 9.1 ± 5.1 (4-26) 0.026 
Need for ICU, (%) 9 (25) 10 (24.3) 0.951 
Operative complications, (%) 
(Clavien-Dindo) 

  0.083 

  Grade 1 20 (55.5) 32 (78)  
  Grade 2 3 (8.3) 4 (9.7)  
  Grade 3 11 (30.5) 5 (12.1)  
  Grade 4 1 (2.7) 0  
Mortality, (%) 1 (2.7) 0 0.468 
Pathology, (%)   1,000 
  Benign 34 (94.4) 38 (92.6)  
  Malignant 2 (5.5) 3 (7.3)  

 
DISCUSSION 

The management of plastrone appendicitis was 
compared between emergency and interval 
appendectomy strategies in this study, which 
produced some notable findings about surgical 
methods, results, and resource use. Based on the data 
of our study, interval appendectomy was shown to 
have better operative results in selected cases. 

Plastron appendicitis is a complication of acute 
appendicitis in which the patient's immune response 
may enclose the inflammation, leading to the 
development of a limited abscess or inflammatory 

phlegmon, typically presenting as a palpable mass5. 
Although appendicular masses are common in 
clinical practice, significant controversy exists on the 
best therapeutic strategies. The traditional approach 
is initial conservative treatment with antibiotics, 
followed by interval appendectomy approximately 6-
8 weeks later10. This approach aims to permit the 
inflammatory process to decrease before surgical 
intervention, which could reduce operation time and 
complications. However, emergency surgery aims to 
solve the problem during a single admission, 
eliminates the risk of recurrence, and may identify 
unexpected pathology such as malignancy4,11. 
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Additionally, emergency surgery may be required 
when conservative therapy is ineffective or 
complications develop.  

Our data revealed that among the patients initially 
scheduled for emergency appendectomy, only 65.5% 
successfully completed the operation, with 34.5% of 
the patients necessitating rescheduling for interval 
appendectomy. An ileocecal resection or a right-sided 
hemicolectomy are common outcomes of emergency 
appendectomy since the technique might be 
technically challenging due to deformed anatomy and 
difficulties sealing the appendiceal stump because of 
inflammatory tissues2. To prevent these outcomes 
and decrease postoperative problems, a drain was 
strategically placed in our study. 

Studies report conversion rates from laparoscopic to 
open appendectomy in complicated appendicitis 
between 6% and 27.5%, with higher rates seen in 
cases involving perforation, abscess, or severe 
inflammation12,13. In our study, 72.2% of emergency 
appendectomy patients underwent open 
appendectomy, 8.3% were completed 
laparoscopically, and 19.4% had to be converted 
from laparoscopic to open appendectomy. In 
contrast, 73.2% of patients in the interval 
appendectomy group were taken laparoscopically, 
and there were no conversions. Mejri et al. identified 
the predictors of difficult dissection that led to 
conversion as radiological abscess of more than 5 cm 
diameter in CT scan (70.7% conversion rate), delay 
of consultation of more than 7 days (71.4% 
conversion rate), presence of appendicular mass 
(75% conversion rate), and retro-cecal appendix 
position (71.1% conversion rate)14. 

Ozdemir et al. found interval surgery resulted in 
significantly shorter postoperative hospital stays (8.1 
vs. 10.4 days, p=0.009) compared to emergency 
surgery in patients with plastron appendicitis10. 
Similarly, Kanaka et al. reported hospital stays of 
9.4±5.8 days for emergency appendectomy versus 
6.2±4.8 days for interval appendectomy6. In our 
study, although postoperative hospital stay in 
emergency appendectomy was significantly longer 
(6.3±5.7 vs. 3.1±3.11 days; p=0.003), when 
considering total hospitalization, the interval 
appendectomy group demonstrated significantly 
longer overall stays (9.1±5.1 vs. 6.3±5.7 days; 
p=0.026), due to the initial hospitalization period 
(6.1±4.03 days) required for conservative 
management. These findings support staged 
management of complicated appendicitis to reduce 

overall hospital stays. Although the hospital stay is 
shorter in interval appendectomies, considering the 
length of hospitalization during conservative 
treatment, it requires patient-based consideration 
when choosing the surgical plan for plastrone 
appendicitis. 

Studies in the literature show that interval 
appendectomies similarly have a lower complication 
rate than early appendectomies3,10,15. Interval 
appendectomy, performed after inflammation has 
resolved with conservative treatment, offers a 
technically more straightforward procedure with 
clearer anatomy, decreased vascularity, and fewer 
adhesions, likely explaining the lower complication 
rates consistently observed across multiple studies in 
the literature. Although not reaching statistical 
significance (p=0.083), our study revealed a trend 
toward more complications in the emergency group 
according to the Clavien-Dindo classification. 
Furthermore, the sole mortality case occurred in the 
emergency group. 

This study has several important limitations that 
should be considered when interpreting the results. 
Selection bias represents a primary concern as 
treatment allocation (emergency vs. interval 
appendectomy) was based on surgeon preference and 
patient clinical status rather than randomization, 
potentially introducing systematic differences 
between groups that could confound outcomes. 
Furthermore, the retrospective design inherently 
limits data quality and completeness, as information 
was dependent on the accuracy and 
comprehensiveness of medical record 
documentation, making both groups appear to have 
better outcomes than reality, though this would likely 
affect both groups equally. These limitations 
collectively suggest that while our findings provide 
valuable insights into comparative outcomes of 
different surgical approaches for plastron 
appendicitis, they should be interpreted cautiously 
and ideally confirmed through prospective 
randomized controlled trials in diverse healthcare 
settings. 

In conclusion, emergency appendectomy was 
associated with higher rates of incomplete 
appendectomy, increased postoperative complication 
rates, and longer initial hospital stays compared to 
interval appendectomy. Based on the findings of this 
study, interval appendectomy may be preferred in the 
clinical practice of surgeons in patients with 
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suspected plastron appendicitis to avoid a second 
operation. 
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