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Comparison of treatment methods in plastron 
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ORIGINAL RESEARCH

Abstract
Background
It is controversial which treatment method is superior in plastron appendicitis and the research is still going on. The aim of  this study 
is to compare treatment methods for plastron appendicitis in the adult population with our experience. 
Materials and Methods
The data of  92 patients who were diagnosed with plastron appendicitis in university hospital between 2015 and 2021 were analyzed 
retrospectively.  Data were taken from the hospital database. The patients were divided into three groups: those 
treated with primary surgery, with interval appendectomy and only with conservative method.
Results 
Interval appendectomy resulted in a lower rate of  conversion to open surgery compared to primary surgery, shorter operative time, 
and lower complication rates. Surgical procedures were found to be superior in detecting neoplasms compared to conservative 
treatment. After conservative treatment, one of  three patients was retreated with the diagnosis
of  acute appendicitis.
Conclusion
In plastron appendicitis, routine interval appendectomy can be performed due to its advantages over other treatments such as the 
frequency of  attacks after conservative treatment, the risk of  the tumor being overlooked in conservative treatment, and the high rate 
of  complications and conversion to open surgery in the primary surgery group.
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Introduction
Acute appendicitis is the most common cause of  acute 
abdominal pain, and appendectomy is the most frequently 
performed abdominal surgery today1. It occurs mostly in the 
second and third decades of  life, and the lifetime incidence 
in an individual varies between 7-16%, although it varies 
in different populations2,3. Acute appendicitis is examined 
in two categories complicated and non-complicated. 
Thetreatment method for non-complicated appendicitis 
is surgery, and laparoscopic treatment has been adopted 
in the last 2 decades4,5. Complicated appendicitis is further 
divided into perforated and plastron appendicitis. In the case 
of  peritonitis diagnosis in perforated appendicitis, surgical 
treatment must be preferred. In plastron appendicitis, the 
formation of  the abscess when the appendix is surrounded by 
the omentum following the perforation, there is no fixed best 
practice for the treatment. While some surgeons recommend 
interval appendectomy after conservative treatment6,7, others 
argue that surgical treatment to be performed right after 
admission is more successful8,9. Another group recommends 
only conservative treatment10,11. The aim of  this study was to 
find the most appropriate treatment method by comparing 
the available treatment methods in the literature for plastron 
appendicitis in the adult population. Among the relevant 
literature, our study is one of  the rare studies with a high 
number of  patients treated for plastron appendicitis in adults.

Materials - Methods
The data of  92 patients diagnosed with plastron appendicitis 
out of  1267 patients treated for acute appendicitis in a tertiary 

healthcare institution between January 2015 and January 2021 
were analyzed retrospectively. The patients were classified 
into three groups according to the treatment methods. These 
treatment methods were primary surgery, conservative 
treatment only, and interval appendectomy after conservative 
treatment. Groups were compared in terms of  demographic 
data, length of  hospital stay, percutaneous catheter abscess 
drainage rates, complications, conversion rates, and total cost 
from admission to release. The frequency and duration of  
attacks after conservative treatment, the timing of  interval 
appendectomy, and frequency of  malignancy in pathology 
reports after surgical treatment were other parameters in the 
study. While performing the cost analysis of  the patients, the 
perspective of  the reimbursement institution and the direct 
patient cost perspective were evaluated, and an individual 
calculation was made for each patient.
Descriptive analyses were performed to provide information 
on the general characteristics of  the study population. The 
Kolmogorov-Smirnov test was used to evaluate whether 
the distributions of  numerical variables were normal. 
Since they were not normally distributed, the independent 
sample Mann-Whitney U test was used to compare the 
numeric variables between groups. The numeric variables 
are presented as the mean ± standard deviation or median 
- minimum/maximum. Categorical variables were compared 
by the chi-square test and presented as counts and 
percentages. A p-value <0.05 was considered the threshold 
for statistical significance. Analyses were performed using 
SPSS statistical software (IBM SPSS Statistics, Version 25.0. 
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Armonk, NY: IBM Corp.)This study was approved by the 
Sakarya University Faculty of  Medicine Ethics Committee 
(No.71522473/050.01.04/39914-371; date: 30.06.2021).

Results
Of  the patients, 57 (62%) were male, and 35 (38%) were 
female, with a mean age of  46.1 (19-82). Conservative 
treatment was performed in 43 (46.7%) patients, and primary 
surgical treatment was performed in 49 (53.3%) patients. 
Routine laparoscopic interval appendectomy was performed 
in 15 of  the patients who were treated conservatively. When 
the conservative treatment group was compared with the 
primary surgery group, statistically significant differences 
were observed in terms of  cost analysis and length of  stay (p 
< 0.05). There were no significant differences for variables 

such as sex, age, and need for 
invasive procedures

When the group that underwent 
interval appendectomy was 
compared with the group 
that underwent primary 
surgery, there were statistically 
significant differences in terms 
ofcomplication rates, conversion 
rates, and operation times (p < 
0.05) but not for sex, age, total cost, 
total hospital stay, and incidence 
of  malignancy (p > 0.05) (Table 
2). The conservative treatment 
processes of  the patients in the 
interval appendectomy group 
were also taken into account in 
the calculation of  the cost and 
total length of  stay. According 
to the pathology reports, 
malignancy were observed in two 
patients (13.2%) in the interval 
appendectomy group, in one 
of  seven patients (14.3%) who 
were operated on with acute 
appendicitis after conservative 
treatment, and in eight patients 
(16.3%) in the primary surgical 
treatment group. There was no 
statistically significant difference 
between these groups.
Among the complications in 
the group treated with primary 
surgery, nine of  them were 
wound infections (64.2%), 
four were intra-abdominal 
abscesses (28.5%), and the other 
wasincisional hernia (7.3%) in 
a farmer who was seen in the 
second month of  control. No 
complications were observed in 
the interval appendectomy group. 
No complications were observed 
in nine patients who underwent 
surgery after having an attack 

Table 1 : Comparison of patients who underwent conservative treatment and patients who underwent primary surgery

after conservative treatment. The mean follow-up period in 
all patient groups was 26.3 months (9-38 months).
In the patients with conservative treatment who were 
followed up, no signs of  the acute abdomen were observed 
during hospitalization, and there was no need for emergency 
surgical treatment. After discharge, recurrent attacks were 
observed in nine (32.1%) of  these patients.The mean timing 
of  these attacks was 58.2 (27-150 days) days.

Discussion
The incidence of  plastron appendicitis among the case series 
varies between 2-10%12,13,14. Compared to non-complicated 
appendicitis, plastron appendicitis is associated with higher 
morbidity, and no guideline has been provided about which 
method should be applied in cases other than the presence 
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of  generalized peritonitis15. In the conservative treatment 
method, international multicenter studies have shown that 
the frequency of  attacks can exceed 30% within 1 year, and 
necessity of  primary surgical treatment or treatment with 
interval appendectomy has been demonstrated16,17. The 
attack rates observed in the sample of  this study are also 
consistent with the literature. Although appendiceal tumors 
are a rare cause of  acute appendicitis, the risk of  neoplasms 

was found to increase, especially 
after the treatment of  plastron 
appendicitis18,19,20. In current 
meta-analyses, conservative 
treatment alone may not be 
an adequate treatment method 
due to the high neoplasia rates 
detected after primary surgery 
or interval appendectomy. 
In the study, the malignancy 
rates observed in the interval 
appendectomy and primary 
surgery groups showed 
that these two treatment 
methods were superior 
in detecting malignancy 
compared to conservative 
treatment. However, when the 
primary surgery and interval 
appendectomy groups were 
compared, no significant 
difference was observed 
between them on this matter.
In cost and effectiveness 
analyses, the primary surgical 
method comes to the fore as it is 
inexpensive and does not require 
additional hospitalization. 
However, due to the high 
complication rates, prolonged 
hospital stay, and potential 
secondary surgeries performed 
in some cases together with 
additional interventions can 
increase this cost21. Although 
the complication rates in this 
study were consistent with the 
literature, no difference was 
found between the interval 
appendectomy group and the 
primary surgery group in the 
cost- effectiveness analysis. 
Since surgery was not performed 
only in the conservatively 
treated group and the hospital 
stay was shorter, the cost was 
lower than that in the primary 
surgery group, but there were 
problems of  higher malignancy 
rates and more frequent attacks 
after conservative treatment 
(32.1%). This strengthened the 
study’s hypothesis that ‘interval 

Table 2 : Comparison of patients who underwent interval appendectomy and those who underwent primary surgical treatment

appendectomy should be performed’. Primary surgical 
treatment is associated with increased morbidity, a high rate 
of  conversion to open surgery, more complications, and the 
morbidity rate can reach up to 30%22. Wound infection, bowel 
injuries, stump closure problems, unnecessary ileocaecal 
resections, fecal fistula, and postoperative intra-abdominal 
abscesses are some of  the complications reported. In this 
study, we observed a significant increase in complication 
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rates in the primary surgery group compared to the interval 
appendectomy group. One of  the advantages of  interval 
appendectomy compared to primary surgery is that it 
allows the laparoscopic completion of  the operation . The 
superiority of  laparoscopic surgery over open surgery has 
been clearly illustrated, and it has been associated with earlier 
postoperative return to work and less pain. Other positive 
aspects of  laparoscopic interval appendectomy compared to 
primary surgery in this study were shorter operative time, 
lower risk of  complications, and lower rates of  conversion 
to open surgery.

Conclusions
We recommend performing routine interval appendectomy 
in plastron appendicitis because there are higher frequency 
of  attacks after conservative treatment, the risk of  missing 
tumors during conservative treatment, and the high rates of  
complication and conversion to open surgery in the primary 
surgery group. However, more studies with higher number 
of  sample are needed on this subject.
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