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Background: It is now well established that there are two types of appendicitis: simple

(nonperforating) and complex (perforating). This study evaluates differences in the

composition of the immune cellular infiltrate in children with simple and complex

appendicitis.

Materials and methods: A total of 47 consecutive children undergoing appendectomy for

acute appendicitis between January 2011 and December 2012 were included. Intraoperative

criteria were used to identify patients with either simple or complex appendicitis and were

confirmed histopathologically. Immune histochemical techniques were used to identify

immune cell markers in the appendiceal specimens. Digital imaging analysis was

performed using Image J.

Results: In the specimens of patients with complex appendicitis, significantly more

myeloperoxidase positive cells (neutrophils) (8.7% versus 1.2%, P < 0.001) were detected

compared to patients with a simple appendicitis. In contrast, fewer CD8þ T cells (0.4%

versus 1.3%, P ¼ 0.016), CD20 þ cells (2.9% versus 9.0%, P ¼ 0.027), and CD21 þ cells (0.2%

versus 0.6%, P ¼ 0.028) were present in tissue from patients with complex compared to

simple appendicitis.

Conclusions: The increase in proinflammatory innate cells and decrease of adaptive cells in

patients with complex appendicitis suggest potential aggravating processes in complex

appendicitis. Further research into the underlying mechanisms may identify novel

biomarkers to be able to differentiate simple and complex appendicitis.
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Introduction

Recent studies indicate that acute appendicitis is not an

irreversibly progressive disease but that two distinct types of

appendicitis can be identified: simple (uncomplicated or

nonperforating appendicitis) and complex (complicated or

perforating) appendicitis. Simple appendicitis can be treated

with antibiotics only, whereas the second requires

an appendectomy in most cases.1,2 Initial nonoperative

treatment has been investigated for acute simple appendicitis

both in the adult and pediatric populationwith good results.3-8

Approximately, in 60%-85% of the adult population and

62%-81% of the pediatric population, an appendectomy was

avoided at 1-y follow-up after treatment with antibiotics

only.3-8 Selection of patients in these studies was based on

clinical and radiological variables and did not include

biochemical markers. Accurate identification of patients with

simple or complex appendicitis will prevent unnecessary

surgical interventions in patients with simple appendicitis,

whilemaking sure patients with complex appendicitis receive

the surgical treatment that they require.

To identify biomarkers, which help to distinguish simple

and complex appendicitis, it is essential to better understand

the individual underlying pathogenesis of both types. These

are predisposing factors for appendicitis in general, such as

appendicular obstruction, infection, diet, and ischemia.9 All

the previously mentioned factors eventually lead to invasion

of the appendiceal wall by intraluminal bacteria and activate

innate immune cells such as macrophages, whereas danger

signals due to ischemia-induced cell death can further

augment immune responses.9-11 ForQ4 example, increase of

extracellular ATP due to cell death in ischemic tissue is a

strong inducer for innate cells such as macrophages and

dendritic cells (DCs), which together with Toll like receptors

(TLRs) triggering results in interleukin (IL)-1b production.12,13

T cells activated by DC are subsequently recruited to the site

of inflammation and can further contribute to inflammation

or by means of T regulatory cells decrease inflammation.

However, it is unknown why in one person this inflammation

is impeded while in others leads to complex appendicitis.

Studies focusing on the composition of the cellular

infiltrate in patients with appendicitis are scarce.14,15 It has

been noted that in all patients with appendicitis, there is an

influx of neutrophils in the lamina propria.14 Only one study

compared the composition of the cellular infiltrate in patients

with perforated appendicitis and nonperforated appendicitis

and detected increased numbers of cluster of differentiation

(CD)-8þ T cells in the specimens of the appendix of patients

with perforated appendicitis.15 Subsequent studies mainly

focused on the systemic immune response and investigated

the cytokine profiles in blood samples showing elevated levels

of IL-6, IL-17, and interferon a (INF-a) in patients with complex

appendicitis compared to simple appendicitis.16,17

The aim of this study is to evaluate differences in the

composition of the infiltrate of mononuclear immune cells in

the appendix between patients with simple and complex

appendicitis. TheQ5 results will help identify critical cell types

distinguishing between these phenotypes and can be used to

design further studies to identify new biomarkers.

Materials and methods

Study population

All children aged 0-17 y who underwent an appendectomy for

suspected acute appendicitis in the Academic Medical Center,

Amsterdam between January 2011 and December 2012 were

included. Patients with a noninflamed appendix, a parasitic

infection, those who underwent an appendectomy as a

routine procedure (for instance in case of malrotation), or as

an interval appendectomy after initial nonoperative

treatment of appendicitis were excluded. The medical charts

from the included patients were reviewed, and the specimens

from the original histopathological examination of the

appendix were collected, and additional staining procedures,

as described in the following, were performed. Patients

without histopathological specimens, missing data, or those

unsuitable for staining were also excluded. Study approval

was obtained from the medical ethics review board before the

start of this study.

Patients were allocated into either the simple or complex

appendicitis group according to the following definitions for

simple and complex appendicitis.18,19

Simple appendicitis is diagnosed on the basis of

(1) intraoperative findings: inflamed appendixwithout signs of

gangrene,perforation,purulentfluid, containedphlegmone,or

intra-abdominal abscess and (2) histopathological examina-

tion confirming the diagnosis of appendicitis without necrosis

or perforation. Complex appendicitis is diagnosed on the basis

of (1) intraoperative findings: signs of a gangrenous appendix

with or without perforation, intra-abdominal abscess,

appendicular contained phlegmone, or purulent free fluid and

(2) histopathologyconfirming thediagnosis basedonextensive

necrotic tissue in themuscular layer of the appendixor signsof

perforation. In case of discrepancies between clinical and

pathological findings, discussion was held by the pathologist

(J.R.) and one member of the surgical team (R.G.). In case of

disagreement, a third reviewer was approached.

Medical chart review

A standardized data extraction form was used to review the

medical charts (Appendix 1).

Staining and scanning

The original specimens of appendices were handled using a

standardized protocol developed by the Department of

Pathology, Academic Medical Center of Amsterdam. The

hematoxylin and eosinestained sections and tissue blocks

were retrieved from the archive and re-evaluated to identify

the most severely affected appendiceal segment based on

microscopic examination by three of the authors (E.W., R.G.,

and J.R.), which was then selected for additional staining.

Based on the literature, we decided to use the immune

histochemical stainswith antibodies specific for immune cells

from the innate and adaptive immune response, and these are

listed in Table 1.

2 j o u r n a l o f s u r g i c a l r e s e a r c h � - 2 0 1 7 (- ) 1e7

5.4.0 DTD � YJSRE14185_proof � 20 March 2017 � 12:01 pm � ce

131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195

196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260

http://dx.doi.org/10.1016/j.jss.2017.02.062
http://dx.doi.org/10.1016/j.jss.2017.02.062
http://dx.doi.org/10.1016/j.jss.2017.02.062
http://dx.doi.org/10.1016/j.jss.2017.02.062
http://dx.doi.org/10.1016/j.jss.2017.02.062
http://dx.doi.org/10.1016/j.jss.2017.02.062
http://dx.doi.org/10.1016/j.jss.2017.02.062


Download English Version:

https://daneshyari.com/en/article/5733786

Download Persian Version:

https://daneshyari.com/article/5733786

Daneshyari.com

https://daneshyari.com/en/article/5733786
https://daneshyari.com/article/5733786
https://daneshyari.com

