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ABSTRACT

BACKGROUND: Acute appendicitis (AA) is the most common reason for abdominal surgery in the world. The aim of this study
was to evaluate the effect of medical treatment on histological findings in rabbits with AA.

METHODS: Twenty-one male New Zealand rabbits were divided into 3 groups: appendix ligation and medical treatment, appendix
ligation and no treatment, and control group, which underwent only laparotomy.

RESULTS: In appendix ligation without treatment group, AA findings were much more severe.

CONCLUSION: Medical treatment reduced inflammation of AA.
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INTRODUCTION

Acute appendicitis (AA) is the most common abdominal sur-
gical emergency all around the world. Lifetime risk of AA is
about 7% to 8%. It is most commonly seen in second and
third decades of life. Preferred treatment for AA is surgery.['

There are, however, several reports about medical treatment
for uncomplicated cases of AA such as acute cholecystitis and
acute diverticulitis. In fact, medical treatment for AA is not
so new. First successful medical treatment was performed
during World War 1.2 In 1959, Coldrey reported 474 cases
of medical treatment of AA, as well as treatment failure and
surgery in 48 cases.’]
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In studies conducted regarding medical treatment of AA, pa-
tients have been included according to clinical findings and
imaging results. Histological proof of AA was not possible.
However, AA is a histopathological term, meaning polymor-
phonuclear leukocyte invasion at the muscular layer of ap-
pendix vermiformis.[“

Histological confirmation of AA is only possible in an experi-
mental study. To our knowledge, there is no previous report
of animal experiment regarding medical treatment of AA.

The aim of this study was to evaluate effect of medical treat-
ment on histopathological findings in rabbits with AA.

MATERIALS AND METHODS

The study was conducted at Necmettin Erbakan University
Meram Faculty of Medicine Experimental Medicine Appli-
cation and Research Center after receiving approval of the
ethical committee. Twenty-one male New Zealand rabbits
(Oryctolagus cuniculus), weighing between 2050 and 2450 g,
were divided into 3 groups:

Group |: Appendix ligation and antibiotic treatment (n=7),
Group 2: Appendix ligation, no treatment (n=7), and
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Table |I. Histopathological scoring of acute appendicitis

0 2 3
Inflammation None Acute inflammation ~ Phlegmonous inflammation ~ Gangrenous inflammation
Necrosis None Limited to mucosa Less than half of the Whole appendix wall

appendix wall

Residual follicle None Minimal Significant
Inflammation of surrounding fatty tissue None Moderate Severe
Periappendicular abscess None Moderate Severe
Organization and remodeling None Moderate Severe

Fibroblastic activity Fibroblastic activity

and presence of capillaries  and presence of capillaries

Group 3: No appendix ligation, just laparotomy and no treat-
ment (n=7).

AA model described by Mentes et al. was used for the study.
Bl All subjects were operated on under general anesthesia
induced with ketamine hydrochloride (Ketalar; Pfizer, Inc.,
NY, NY, USA) and xylazine (Rompun; Bayer AG, Leverkusen,
Germany). After shaving the abdomen, skin was disinfected
with iodine solution. After midline laparotomy, appendix ver-
miformis was identified. Base of the appendix was dissected
with careful preservation of mesentery and blood vessels (Fig.
1). In Group 3, surgery ended at this stage. In Group | and
Group 2, ligation with polyglactin sutures was performed to
obstruct the appendix. Abdominal wall was closed primarily.

Standard daily diet was provided to subjects during follow-up.
Daily ceftriaxone 50 mg/kg/d and lincomycin 2 mg/kg/d were
administered intramuscularly to subjects in Group |. Antibio-
therapy was continued for 5 days.

At the end of the fifth day, all subjects underwent appendicec-
tomy under general anesthesia. Blood samples were collected
for complete blood count and measurement of C-reactive
protein (CRP) levels. During this second operation, macro-

Figure 1. Normal appendix vermiformis, Clamp shows the area to
be ligated.
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scopic findings (perforation, fibrin plaques, abscess formation,
etc.) were recorded. Appendicectomy material was collected
for histopathological examination.

Histopathological examination was performed by a single,
blinded pathologist. As there is no classification method for
microscopic findings of AA, standard scoring system was
used (Table I). Total AA score was calculated and groups
were compared in terms of this score.

SPSS software version 20.0 (SPSS, Inc., Chicago, IL, USA) was
used for statistical analysis. Independent samples t-test was
used for comparison of the groups. Statistical significance
level was accepted as 0.05.

Figure 2. Macroscopic view of acute appendicitis. Fibrin plaques
and perforation are seen at the proximal part.
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Table 2. Macroscopic findings of the subjects

Group | Group 2 Group 3
Perforation 0 4 0
Abscess 2 3 0
Generalized peritonitis 0 2 0
Fibrin plaques 2 7 |

RESULTS

In terms of leukocyte count and CRP levels, the groups were
similar (p>0.05).

During the experiment, 2 subjects in Group 2 died. Postmor-
tem examination revealed perforated appendicitis and gener-
alized peritonitis in both subjects.

No perforation or generalized peritonitis was observed in
Group |. However, in Group 2, there was perforation in 4
subjects and generalized peritonitis in 2 (Fig. 2). Localized ab-
scess formation was detected in 2 subjects in Group | and 3
subjects in Group 2. There was no perforation, abscess, or
peritonitis found in Group 3 (Table 2).

Acute inflammation was seen in all members of Group | and
Group 2 (Figs. 3 and 4). Histological findings of all subjects are
provided in Table 3.

In Group 3, histological score was zero; therefore, this group
was excluded from statistical analysis. Histological findings
in Group 2 were much more severe than those of Group |
(Table 4).

DISCUSSION

Primary factor in pathophysiology of AA is obstruction of

& . W ik 1 i i & I . 3 Vi
Figure 3. Microscopic view of reactive fibroblastic activity (black ar-
row) and reactive lymphoid follicle (white arrow). Hematoxylin and

eosin stain; x100.
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appendiceal lumen. Most of the time, obstruction is caused
by feces or lymphoid hyperplasia. However, parasites, for-
eign bodies, and occasionally, cecal or appendiceal tumors
can also lead to obstruction.” In this experiment, AA was
induced with ligation of the base of appendix vermiformis.
AA was successfully developed in all subjects in Groups |
and 2.

There are several reports about medical treatment of AA.
The first randomized clinical trial regarding medical treat-
ment of AA was conducted by Eriksson et al. in 1995.1 They
reported that medical treatment was as effective as surgery;
however, recurrence was major problem. In a randomized
prospective trial conducted by Turhan et al., success rate of
medical treatment was reported as 82.2%."] In meta-anal-
ysis performed by Liu et al,, I-year recurrence rate of AA
treated medically was reported as 14.2%.81 Current experi-
ment showed medical treatment causes suppressed inflam-
matory reaction; however, as obstruction continues, total
cure seems to be impossible. Medical treatment can lead
to partial relief in luminal obstruction and clinical findings.
Since re-obstruction of the lumen is main cause of recur-
rence, medical treatment may be especially useful in cases
with lymphoid hyperplasia.

In surgical series about AA, negative appendicectomy rate
ranges between 9% and 27%.") Even routine use of imag-
ing studies cannot eliminate negative appendicectomies. In
a study with routine use of computed tomography, negative
appendicectomy rate was reported as 6%.'7 In studies re-
garding medical treatment of AA, patients were included ac-
cording to clinical findings and imaging results. According to
data from the literature, about 10% of patients with medically
treated AA are misdiagnosed. In a report comparing surgery
and medical treatment, it was noted that false positive di-
agnosis rate can be determined for surgery cases; however,
the same cannot be said for medical treatment. This makes

'd L - 1 al
Figure 4. Microscopic view of necrosis zone in an untreated sub-

ject. Hematoxylin and eosin stain; x100.

Ulus Travma Acil Cerrahi Derg, November 2016, Vol. 22, No. 6



Simsek et al. Effect of medical treatment on histological findings in rabbits with acute appendicitis

Table 3. Histopathological evaluation of appendicectomy material
Group Subject  Inflammation Necrosis Inflammation Periappendicular Organization Total
of surrounding absces and score
fatty tissue remodeling

Acute appendicitis +

Medical treatment .1 2 0 | 0 | 4
1.2 2 | 2 0 2 7
1.3 2 | I 0 2 6
1.4 2 | I 0 2 6
1.5 2 0 I 0 I 4
1.6 2 2 2 | I 8
1.7 | 0 I 0 2 4

Acute appendicitis +

no treatment 2.1 2 2 2 0 | 7
22 3 3 3 3 0 12
23 3 2 3 3 0 I
24 3 2 2 2 0 9
25 2 | 2 0 I 6
2.6 2 | 2 | | 7
27 2 | 2 | I 7

No intervention 3.1 0 0 0 0 0 0
32 0 0 0 0 0 0
33 0 0 0 0 0 0
34 0 0 0 0 0 0
35 0 0 0 0 0 0
3.6 0 0 0 0 0 0
37 0 0 0 0 0 0

Table 4. Comparison of histopathological scores between
groups
n MeantSD p’
Total histopathological score
Group 2 7 8.4286+2.29907  0.02
Group | 7 5.5714+1.61835

“Independent samples t-test. SD: Standard deviation.

analysis of effectiveness of medical treatment difficult in com-
parative trials.

In the current study, no perforation or generalized peritonitis
was found in medically treated subjects. This indicates medi-
cal treatment had beneficial effect of decreasing instances of
perforation and septic complications of AA.

The main limitation of the current study is constant luminal
obstruction. An experimental model with AA due to lym-
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phoid hyperplasia could provide additional information. How-
ever, as the first experimental study regarding medical treat-
ment of AA, the results of this study showing beneficial effect
on histological findings are important.

Conflict of interest: None declared.
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Tavsanlarda olugturulan akut apandisit modelinde medikal tedavinin

histopatolojik bulgular iizerindeki etkisi
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AMAC: Akut apandisit dlinyada genel cerrahlarin karsilastigi en sik akut karin nedenidir. Bu galismada, akut apandisit olusturulan tavsanlarda antibi-
yotik tedavisinin akut apandisitte ortaya ¢ikan histopatolojik bulgular tizerine etkisinin degerlendiriimesi amaglandi.

GEREC VE YONTEM: Calisma icin 21 adet Yeni Zelenda cinsi (Oryctogaluscuniculus), erkek ve agirliklar 20502450 gram arasinda degisen tavsan
kullanildi. Denekler ti¢ gruba ayrildi: Grup |: Apendiks ligasyonu yapilan ve antibiyotik tedavisi verilen grup (n=7), Grup 2: Apendiks ligasyonu ya-
pilan ama antibiyotik tedavisi verilmeyen grup (n=7), Grup 3: Apendiks ligasyonu yapilmayan ve antibiyotik tedavisi verilimeyen grup (sham grubu)

(n=7).

BULGULAR: Grup | ve Grup 2 arasinda yapilan istatistiksel analiz sonucunda Grup 2’'de ortaya gikan histopatolojik degisiklikler Grup |’den anlamli

olarak daha siddetliydi.

TARTISMA: Antibiyotik tedavisi akut apandisitte histolojik olarak enflamasyonun siddetini azaltmaktadir.

Anahtar sézcikler: Antibiyotik tedavisi; apandisit; medikal tedavi.
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