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1   |   INTRODUCTION

Appendicitis is a disease that has been studied extensively 
in both adult and pediatric age groups. Despite the vast 
knowledge, this disease still confronts surgeons with sur-
prising developments in terms of surgical procedures and 
clinical course.1-4

Granulomatous diseases are found only in 0.1–2% of 
cases of appendicitis.5-7 The general characteristic of these 
diseases is that pathology results of the causative diseases 
are frequently reported as "not fully determined". It is stated 
that this is proper especially for diseases such as Tuberculosis, 
Yersinia, Sarcoidosis, and Crohn's Disease (CD).7

For the case, Tuberculosis, Yersinia, Sarcoidosis, 
Actinomycosis, and CD were evaluated among the promi-
nent granulomatous diseases for the possible macroscopic 
findings to alert the surgeon for right diagnosis.

This case report aimed to investigate whether the sur-
geon can recognize the possibility of granulomatous disease 
in cases where appendectomy is problematic and difficult.

1.1  |  Case Presentation

A 17-year-old male patient was admitted to our hospital 
with nausea and right lower quadrant abdominal pain. 

He had no fever and other gastrointestinal complaints. 
It was learned that a similar abdominal pain complaint 
resolved in a short time without using medication three 
weeks ago. When asked in detail, it was found that 
carbohydrate-weighted dietary preference (fried pota-
toes, pasta) contained approximately 75–80% of his total 
diet. There was no history of illness or surgery other than 
treatment for the hearing problem. There was no other 
disease in the family except for diabetes mellitus in her 
mother.

At laboratory, leukocyte count 14.9 x 103 / μL (N: 4–
10), neutrophil count 74% (N: 50–70), lymphocyte 17.8% 
(N: 20–40), C-RP 148.60 mg / L (N: 0–5), Sedimentation 
99 (N: 0–20) were detected. Other blood counts and blood 
biochemistry examinations were normal. Although the 
physical examination findings were similar to appendi-
citis, ultrasonography (USG) was performed to evaluate 
other possible non-surgical diseases, due to his good gen-
eral condition and the absence of symptoms and signs 
such as fever, vomiting, dehydration, and anorexia. In the 
USG, the appendix could not be identified separately from 
the ascending colon structures, but it was stated that it 
could be in retrocaecal recess. An abscess containing sep-
tae in 40  x  35  mm size was detected. It was stated that 
there might be inflammation in the surrounding mes-
entery and intestinal tissues. Thereupon, laparoscopic 
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exploration and appendectomy were planned under emer-
gency conditions.

In laparoscopy, it was found that the appendix was 
firmly attached to the cecum in the cranial direction. There 
was no rolling-up omentum. The borders of the appendix 
with the cecum could be distinguished. Inflammation was 
observed, but there was no congestion, increased vascu-
larity and hyperemic appearance as would be expected in 
bacterial infections. The appearance of the fluid around 
the appendix was mostly like lymphatic extravasation. 
The tissue was concrete and abscess fluctuation was not 
present with forceps. As the thickness of the appendix was 
1.5–2 cm, it was thought that there might be phlegmone. 
When the appendix could not be released from the cecum 
with laparoscopy forceps, the operation was converted to 
laparotomy. In laparotomy, we faced that appendix had an 
intense adhesion to the cecum. The dissections were sim-
ilar to those of tissues with chronic fibrotic reaction, and 
the appendix was excised with difficulty. Ileum, cecum 
and ascending colon were in normal appearance on in-
spection and palpation. A penrose drain was placed in 
the surgical area and the procedure was ended. He was 
discharged 1  week after broad-spectrum antibiotic ther-
apy and routine clinical care. The appendix was defined 
as granulomatous disease, and Crohn's Disease (CD) was 
the final diagnose. He was healthy after 1-year follow up. 
Recurrence of the disease was not seen.

2   |   DISCUSSION

Majority of the inflammations of appendectomy were 
described as in an ordinary range in the literature, and a 
standard course of the clinical process was occasionally 
defined.8-11 For the macroscopic studies, in most of the 
available data, appendicular inflammation is classified as 
"normal", "inflamed", "phlegmone", "gangrenous", or "per-
forated", and therefore only the severity of the inflamma-
tion is taken into account but there are little descriptions 
in details.12-17 For example, in the study of Pham et al., 
surgeons defined inflammations they saw, and pathology 
evaluations were compared with these macroscopic exam-
inations. Eighty-three percent of cases were compatible 
according to comparison of inflammation appearance in 
the specimen evaluation with the evaluation during sur-
gery.14 Nevertheless, it is not clear in the study that if the 
surgeons define an inflammation as a granulomatous ap-
pendicitis. This was the fact for the rest of 17% evaluations 
in the same study.14 Similar situation is almost factual in 
other studies.12,13

As, Tuberculosis, Yersinia, Sarcoidoz, Actimomycosis 
and CD were evaluated for differential diagnosis during 
pathology examination; I decided to investigate the 

literature for these diseases for macroscopic appearance. 
Also appearance of the patients’ appendix was compared 
with these findings.

Andrews, described appearance of four patients in 
1901, and defined the presence of "nodules", "cecal in-
flammation" and "agglomeration" in cases of appendicitis 
due to Tuberculosis.1 The author stated macroscopically 
that it resembles carcinoma or look like an old appendic-
ular abscess.1 He even indicated that existing adhesions 
caused problems leading to ileostomy.1 Such a severe sur-
gical picture is not mentioned in contemporary articles. It 
has been stated in some studies that obtaining a “cottage-
cheese” appearance through the tissue during appen-
dectomy may be evidence of tuberculosis.5,18 In another 
article, Tuberculous appendicitis was reported as diffuse 
inflammatory mass and abscess.19 All these cases with 
Tuberculosis appendicitis were operated without obvious 
problem.20

Apart from the earlier publications, it can be con-
cluded that there is no significant adhesion in cases of 
Tuberculosis appendicitis. In our case, condensed adhe-
sion was detected with the cecum, which is not mentioned 
in the Tuberculosis articles examined. However, data is 
limited in literature, and more data is needed on this topic.

Although Yersinia infections are always recognized for 
the differential diagnosis of appendicitis, there were a few 
patients operated on for Yersinia appendicitis. This may 
be because of unspecific characteristic of Yersinia in ap-
pendicitis formation. In only one case of Yersinia, it was 
reported that there was thickening in the proximal part 
of the appendix and a resection-ileocolic anastomosis 
was performed due to the thickening of the cecum and 
ileum.21 For this reason, the surgeon can expect not to see 
significant fibrosis and adhesions in appendicitis caused 
by Yersinia. However, if there is more data on this subject, 
an effective decision can be made.

Information about the surgical appearance of appen-
dicitis cases with sarcoidosis is even more limited. In one 
study about sarcoidosis stated that appendix was edema-
tous and swollen.22 In the article of Erra et al., it was stated 
that the patient, who was operated for sarcoidosis colitis, 
had 5 cm stenosis in the cecum and ascending colon along 
with many micro nodules in the peritoneum and accom-
panying lymphadenopathies, and it was stated that the ap-
pendix expanded up to 4 cm.23 The available information 
incompletely reminds us of the adhesions we see in our 
patient. However, it should be forgotten that sarcoidosis 
appendicitis alone is extremely rare.

In cases of Actinomycosis, the diameter of the appen-
dix can progress with the formation of abscess with a di-
ameter of 2  to 4 cm and omental encirclement can also 
be seen.24,25 Actinomycosis appendicitis that reaches this 
thickness is usually perforated, but it can be detected 
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rarely without perforations.25,26 In the article of Navarre 
et al., the abscesses detected during the surgical procedure 
spread to the ileocecal and even gluteal region in a large 
amount.27 They reported this situation as “impressive”.27 
In Actinomycosis infections, the appendix has firmly fi-
brous adhesions and there are fibrotic tissues in the me-
soappendix.25,28,29 The adhesions with Actinomycosis were 
defined as "woody adhesions" and the excision was "te-
dious".29 Liu et al. used the expressions "densely adherent" 
and "markedly thickened" for two patients with similar 
findings in their article.30 However, in the same study, ap-
pendicitis due to Actinomycosis was also reported as less 
than 1 cm in diameter.30 In two patients presented by Sung 
Y-N et al., the findings were more extensive and ileocecal 
resection was required because ileocecal thickening was 
also accompanied.31 Schmidt et al. stated that the appear-
ance of the appendix might be in the form of inflamma-
tory pseudotumor.26

The literature of appendicitis due to Actinomycosis is 
very similar to the findings during our operation. We un-
derstand that by keeping this information in mind during 
the surgical procedure, surgeons may give priority to 
necessary microbiological procedures and pathological 
evaluations for Actinomycosis. We think this is one of the 
important points revealed by our research.

Some cases of appendicitis diagnosed with CD may 
have adhesions to the terminal ileum and cecal pouch.3,4 It 
is remarkable for most appendicitis cases diagnosed with 
CD are defined as "firm".3,4 In a case reported by Binder 
and Freeman, the surgeon was suspected of CD during 
surgery based on the enlarged and inflamed appearance 
of the appendix and it was stated that CD was finally di-
agnosed.4 The appearance in our patient is similar to that 
described for CD.

Therefore, in terms of the macroscopic appearance 
of our case, it is understood with the literature data that 
CD, as in Actinomycosis, can be considered primarily and 
Sarcoidosis may occur, albeit with a low probability.

The major part of the data we can obtain in the liter-
ature is in case presentations, clinical and histopatholog-
ical studies that include the keywords "granulomatous” 
and “appendicitis". On the other hand, only some of 
these articles have data on the surgeon's evaluation 
made during surgery, and these evaluations are usually 
expressed in 1–2  short sentences in the “result” section. 
These expressions are underlined as "adhesion", "removal 
with difficulty" and "immobility of surrounding tissues" 
of the appearance of the granulomatous appendix.11,27,29 
The literature data regarding the conversion of laparo-
scopic appendectomy to laparotomy may be meaningful 
in terms of finding information about the characteristics 
of granulomatous appendicitis. Since the most important 
factors for the surgeon to make a conversion decision are 

the prolongation of the period and the presence of a "se-
vere" inflammation picture, as expected in granulomatous 
diseases.8,32-36 However, in these studies, the degree of 
inflammation was evaluated with standard classification 
and was not expressed as indicating a specific disease.36 
In a few of them, it has been reported that the risk of con-
version is high in appendicitis surgeries involving "fibrotic 
adhesions".32,35 In an article, inflammation related conver-
sion is expressed as Grade 4–5.32 Still, it is unclear whether 
granulomatous diseases were also taken into account in 
this evaluation of inflammation classification.

The treatment of appendicitis due to granulomatous 
diseases may not always progress as expected during the 
appendectomy procedure. Unfortunately, it has been ob-
served in the literature that the ability to evaluate granulo-
matous appendicitis during surgery is poorly reflected. The 
reason for this may be that such cases are not considered 
during operations because of their low incidence among 
appendicitis cases. Another possible reason may be the 
inability of the surgeons to contribute to the evaluation 
process by not providing information to the pathologist 
about the nature of the inflammation seen in the surgery. 
As can be understood from the literature, it is not enough 
to describe granulomatous diseases as inflammation only 
and to wait for histopathology result. If the surgeon can 
consider the pre-diagnosis of granulomatous appendicitis 
during surgery, it will not be difficult to predict that the 
patient will save time in the diagnosis and treatment pro-
cess. It is hard to say with one patient but my experience 
on this case prepare me to evaluate appendicitis cases 
for the possibility of a granulomatous disease if preoper-
ative symptoms, findings and physical examination are 
showing different directions that confuses surgeon. Also, 
appendix with “woody adhesions” and “inflammatory ap-
pearance without fragile and enormous vascularize tissue 
must cause awareness about granulomatous disease.

3   |   CONCLUSION

When a granulomatous disease is diagnosed in the ap-
pendix, the treatment will differ from the standard ap-
pendicitis treatment. Therefore, it should be considered 
that making a surgical opinion about diseases with a pos-
sibility of granulomatous disease would be beneficial for 
the patient. Unfortunately, there is no classification in 
which inflammation and histologic findings determined 
by the surgeons are evaluated together. All of the current 
definitions in literature are to predict the possibility of 
complications. Moreover, as can be understood from the 
literature that surgeons do not pay enough attention for 
granulomatous diseases in the macroscopic evaluation of 
appendicular inflammation during surgery. It can be said 
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that the definition of appendix inflammation made by the 
surgeon should not only be in terms of predicting com-
plications. Literature on the subject should be increased.
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