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ABSTRACT

BACKGROUND: This study aims to present the usability of real-time polymerase chain reaction (PCR) and interferon-gamma 
release assay (IGRA) in the differential diagnosis of granulomatous appendicitis (GAp), especially in areas where tuberculosis (TB) is 
endemic.

METHODS: Sixteen patients underwent appendectomy with presumed diagnosis of acute appendicitis were retrospectively analyzed 
for histopathological diagnosis of GAp. Real-time PCR method was used to show the whether presence of DNA of the tubercle bacilli 
in paraffin-embedded tissue blocks. IGRA test was used to investigate whether tubercle bacilli- specific interferon gamma was present 
in peripheral blood.

RESULTS: Sixteen patients (male: 10 female: 6) aged between 21 and 82 years were included in this study. All patients had acute 
appendicitis and three of them also had appendiceal perforation. Histopathologically, necrotizing granulomatous inflammation was 
detected in all appendectomy specimens. Acid-fast bacilli were not detected in any of the pathology slides stained with Ehrlich-Zie-
hl-Neelsen . Real-time PCR was studied in paraffin-embedded tissue blocks of all patients with GAp, but the TB bacilli DNA was am-
plified in only three patients. IGRA test was studied in peripheral blood samples of 12 patients with GAp and results were as follows: 
negative (n=9), positive (n=2) and indeterminate (n=1).

CONCLUSION: We believe that the use of anamnesis, histopathological findings, tissue PCR, blood IGRA and clinical findings 
together are important for differential diagnosis of GAp, especially where TB is endemic. We also suggest that all appendectomy spec-
imens should be sent to the laboratory for histopathological evaluation even if specimens appear macroscopically normal.

Keywords: Acute appendictis; granulomatous appendicitis; interferon-gamma release assay; perforated appendicitis; polymerase chain 
reaction.

the most emphasized causes is granulomatous inflammation 
that arises from Crohn’s disease and gastrointestinal tuber-
culosis (TB).[1,2]

Granulomatous appendicitis (GAp) is a disease character-
ized by chronic granulomatous inflammation in the wall of 
the appendix vermiformis and according to the literature, 
the incidence of GAp in appendectomy specimens varies be-

  O R I G I N A L  A R T I C L E

INTRODUCTION

Acute appendicitis (AAp) is one of the most common causes 
of admission to the emergency units due to abdominal pain 
and appendectomy is one of the most frequent surgical pro-
cedure worldwide.[1,2] The most common triggering factor for 
AAp is fecalith in adults and lymphoid hyperplasia in children.
[1,2] Apart from these known trigger factors of AAp, one of 
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tween 0.1% and 2%.[3–5] Although many benign or malignant 
diseases may cause GAp, Crohn’s disease, Yersinia spp., and 
Mycobacterium spp. are the most common specific causes of 
GAp.[3] However, in majority of patients with GAp, a specific 
factor that may cause granulomatous inflammation cannot 
be identified, which is called idiopathic GAp.[3,6,7] TB is one 
of the most important causes of GAp in endemic regions, 
such as some areas of the Turkey. Therefore, TB is among 
the most emphasized diseases in the differential diagnosis 
of GAp. Most of the microbial agents or foreign bodies that 
cause GAp can be easily identified on histopathological ex-
amination of the appendectomy specimen. However, it is 
difficult to directly detect the tubercle bacilli on histopatho-
logical examination of the specimen in most of patients and 
necrotizing granulomatous inflammation suggesting TB is 
usually seen. To differential diagnosis of GAp detected in 
patients who living in areas where TB is endemic, or patients 
who have risk factor for TB, the following parameters should 
be evaluated together: physical examination, personal or fa-
milial history, biochemical analysis, radiological instruments, 
molecular biological techniques and histopathological find-
ings.[8] In the present study, we aimed to share the usability 
of the tissue real time polymerase chain reaction (PCR) and 
blood interferon-gamma release assay (IGRA) methods in 
the differential diagnosis of GAp.

MATERIALS AND METHODS

Histopathological examination record of 2726 patients who 
underwent appendectomy with presumed diagnosis of AAp in 
Department of Surgery, İnönü University Faculty of Medicine 
between January 1999 and April 2019 were retrospectively 
evaluated. Demographic, clinical and biochemical features of 
16 patients who histopathological examination findings were 
compatible with GAp were evaluated in detail. The micro-
scope slides were re-examined by a pathologist experienced 
in gastrointestinal system pathology and the definitive diag-
nosis of GAp was confirmed. To investigate whether or not 
DNA material of tubercle bacilli was found in appendectomy 
specimen, tissue real time PCR technology was used to de-
tect tubercle bacillus by nucleic acid amplification method in 
paraffin-embedded tissue blocks. In addition, patients whose 
telephone numbers were up-to-date in the hospital patient 
information system were called to check out the outpatient 
clinic. Thirteen patients who agreed to come to the outpa-
tient clinic were evaluated using the following parameters for 
pulmonary and/or extrapulmonary tuberculosis: anamnesis 
(personal and familial), physical examination, chest x-ray ra-
diography, white blood cell count, erythrocyte sedimentation 
rate (ESR; mm) TB skin test (PPD test; mm) and whole-blood 
IGRA After the approval of the İnönü University institutional 
review board for non-interventional studies (Approval No: 
2019/9-27), the patients’ files were retrospectively examined. 
Written and verbal informed consent was obtained from pa-
tients who came to the outpatient clinic control for IGRA 
analysis. 

DNA Extraction from Paraffin-Embedded Tissue 
Specimens
Tissue sections at 5–10 µm thickness were obtained from 
the formalin-fixed paraffin-embedded (FFPE) tissue sample 
with a microtome device, and placed to a sterile micro-cen-
trifuge tube. Deparaffinisation was performed according to 
a modified xylene method as fellows: 1 ml xylene was added 
to each micro-centrifuge tube consisting FFPE tissue sections 
and vortexed for 10 seconds. After complete lyses of paraf-
fin, the tubes were centrifuged at 13.000 g for 10 min, and a 
tissue pellet was obtained. The pellet was washed two times 
with absolute ethanol to remove the remaining xylene, su-
pernatant was aspirated, and then the tubes were kept in 
biosafety cabinet at lid-open position for 10 min to evaporate 
the alcohol. In the next step, DNA extraction was done with 
QIAamp DNA FFPE Tissue kit (Qiagen, Germany) according 
to the manufacturer’s instructions.

TB Detection with HyBeacon Technology-Based 
Real-Time PCR Method
To amplify the TB DNA in the samples, a commercial Fluoro-
Type MTB (Hain Lifescience, Germany) real-time PCR system 
targeting IS 6110 gene regions of the organism was used. The 
procedures were performed according to the manufacturer’s 
instructions. This system carried out melting-curve analysis 
with a software (Fluoro-Software, Germany) according to 
positive and negative amplification controls, and gave results 
as ‘‘no MTB complex DNA detected’’ or ‘’MTB complex 
DNA detected’’. 

Interferon-Gamma (IFN-γ) Release Assay 
(IGRA)
Interferon-gamma response of the patients to M. Tuberculosis 
was measured with QuantiFERON-TB GOLD Test (Celles-
tis, Australia), a US Food and Drug Administration (FDA)-ap-
proved and Centers for Disease Control and Prevention (CD-
C)-recommended test to diagnose latent and active TB.[9] In 
this test, three specific antigens of M. tuberculosis, including 
ESAT-6, CFP10 and TB7.7, were used to stimulate the patient’s 
T cells to produce IFN-γ and released IFN-γ was measured 
with Enzyme-Linked Immunosorbent Assay (ELISA). Three 
ml peripheral blood samples were collected from the patients 
and divided into three test tubes (1 ml per tube). The tubes 
were gently shaken for five seconds and incubated at 37°C 
for 16–24 hours. The plasma in the tubes was separated by 
centrifugation at 2500 g for five min then subjected to ELI-
SA analysis. The measured IFN-γ concentration in the plasma 
samples were expressed as IU/ml, and the results were given 
as ‘’positive’’, ‘’negative’’ or ‘’intermediate’’ by the device.

Histopathologic Evaluation
The appendix vermiformis materials fixed in 10% formalin 
solution underwent routine tissue follow-up. After routine 
tissue preparation, paraffin-embedded tissues were sliced to 
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4-micron thickness and stained with and examined under 
light microscope. The microscopic examination of the slides 
revealed different sized granulomas structures, including ca-
seous necrosis. To show specific microorganism (e.g., tuber-
cle bacilli and fungus), 4-micron thick sections were stained 
with Ehrlich-Ziehl-Neelsen and Periodic Acid-Schiff stains. 
The histopathological findings of the patients with no specific 
microorganism were reported as GAp (Fig. 1 and 2).

Statistical Analysis
Statistical analyses were performed using Statistical Package 
for Social Sciences (SPSS) v25.0 (IBM Corp., Armonk, NY, 
USA). The continuous variables were expressed as mean ± 
standard deviation, median, and range. The categorical 
variables were reported as number and percentage. The 
Mann-Whitney U test was used to compare differences in 
continuous variables.

RESULTS

According to histopathological examination report, AAp 
was detected in 2113 (77.5%) of 2726 patients who under-
went appendectomy with a presumed diagnosis of AAp in 
the above-mentioned date range. Demographic and clinical 
parameters of 16 patients with GAp (10 male and 6 female) 
aged from 21 to 82 years (median: 30.5) were analyzed ret-
rospectively. While the ages of male patients ranged from 22 
to 82 years (median: 30.5), the ages of female patients ranged 
from 21 to 53 years (median: 30.5). All patients were ad-
mitted to the emergency unit with a preliminary diagnosis 
of AAp and all underwent appendectomy using Mc Burney 
incision. Surgical findings revealed that 13 (81.2%) patients 
had non-perforated AAp, and three (18.8%) patients had 
perforated AAp. While the length of appendix vermiformis 
ranged from 45 to 105 mm (median: 72.5 mm), its diameters 
ranged from 4 mm to 35 mm (median: 9 mm). No statistical-
ly significant difference was found between male and female 

patients in terms of age (p=0.635), appendiceal perforation 
(p=0.518), length (p=0.713) and diameter (p=0.792) of the 
appendix vermiformis. According to the anamnesis data ob-
tained from the files, none of the patients had any clinical 
findings suggesting TB in the preoperative period. Similarly, 
none of the patients had a familial history of TB. Of the 16 
patients included in this study, only three patients were ad-
mitted to the outpatient clinic postoperatively and further 
investigation was performed for differential diagnosis of GAp. 
Twelve patients were contacted during the preparation of 
this study, and the peripheral blood sample was taken for the 
IGRA test. No communication was made with the remaining 
four patients, one of the patient died early in the early post-
operative period.

While histopathological examination revealed granulomatous 
inflammation, Ehrlich-Ziehl-Neelsen staining for acid-fast ba-
cilli (AFB) was negative for all patients. PPD (n=13) and ESR 
values (n=12) were obtained and median values of PPD and 
ESR rate were measured as 4 mm (min-max: 1–10) and 10 
mm (min-max: 2–44), respectively. Real-time PCR was used 
to isolate the TB bacilli DNA from paraffin-embedded tissue 
blocks, but DNA was isolated in only three (18.8%) patients’ 
tissue blocks. Although the attempt to measure IFN pro-
duced against TB bacilli in the peripheral blood of 12 patients 
using the IGRA test, IFN was detected in only two (12.5%) 
patient and this result was reported as positive. In anoth-
er patient, the IGRA test was repeated twice, but the test 
result was reported as indeterminate. To summarize, while 
the IGRA test was negative in three patients with positive 
PCR, PCR was negative in three patients with IGRA positive/
indeterminate.

We aimed to summarize two of the patients presented in this 
study. First, a 37-year-old female patient underwent appen-
dectomy and drainage with a preliminary diagnosis of perfo-
rated appendicitis. A few days after the surgery, the patient 

Figure 1. (a) Granulomas with caseating necrosis (arrows) in the submucosal area of appendix vermiformis (HE x1). (b) Granuloma (arrow) 
with giant cells (stars) (HE x5).

(a) (b)
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re-admitted to our clinic because of purulent discharge from 
the incision site. As a result of the investigations performed 
by gastroenterologists, Crohn’s disease was diagnosed and in-
fliximab treatment was initiated. The patient is still receiving 
infliximab at 60 months postoperatively. Second, an 82-year-
old male patient underwent subtotal gastrectomy for gastric 
adenocancer one year ago. The patient was treated with 
adjuvant chemotherapy and was admitted to the emergency 
department due to right lower quadrant pain. The patient 
underwent surgery with a preliminary diagnosis of AAp. After 
an appendectomy, the patient was followed up again by med-
ical oncology. Histopathological examination revealed that 
necrotizing granulomatous inflammation and serosal meta-
static tumor infiltration (Fig. 2). Although the diagnosis of 
extrapulmonary TB was clinically confirmed, antitubercular 
therapy could not be initiated because the patient died in the 
early postoperative period.

Follow-up data of 14 patients were obtained. During the 
one to 186 months (median: 65 months) follow-up periods, 
none of the patients developed clinical signs or symptoms 
that were compatible with TB or Crohn’s disease except one 
patient who was diagnosed with Crohn’s disease in postop-
erative early term. Demographic and clinical data of the 16 
patients with GAp are summarized in Table 1.

DISCUSSION
GAp that characterized by chronic granulomatous inflamma-
tion was first described in 1953 by Meyerding and Bertram.
[4,10] The authors stated that chronic nonspecific appendicular 
granulomas were similar to Crohn’s disease, that no involve-
ment of adjacent intestinal segments, and that these findings 
were consistent with isolated appendiceal Crohn’s disease.[10] 
The authors also stated that they exclude gastrointestinal TB 
by clinicopathological investigations before the definitive di-
agnosis of isolated appendiceal Crohn’s disease.[10] Since then, 
more than two hundred articles related to GAp have been 
published in the literature.[11] 

GAp is a rare entity, and it has been detected in approx-
imately 0.1–2% of all appendectomy specimens obtained 
from patients with AAp.[4,6,7,11] While the incidence of GAp 
in western countries ranges from 0.14 % to 0.30%, the inci-
dence in developing countries ranges from 1.3% to 2.3%.[6,11] 
In our study, when all appendectomy specimens that obtained 
from patients underwent a presumed diagnosis of AAp were 
considered, the prevalence of GAp was 0.59%. However, the 
actual prevalence of GAp was calculated as 0.75% based on 
histopathological proven AAp cases, which was consistent 
with the literature.

GAp can be classified in different ways based on the under-
lying causes, histopathological features, and morphological 
structure.[4] GAp can be divided into primary (idiopathic) and 
secondary GAp by considering the underlying causes. Prima-
ry GAp is defined as no reason to explain the granulomatous 
inflammation. Secondary GAp, the most common form of 
GAp, is defined as the presence of specific causes for the 
granulomatous inflammation.[4]

Secondary GAp is divided into non-infectious (38%) and in-
fectious (62%) GAp by considering the triggering factors that 
cause granulomatous inflammation.[4,11] The most common 
causes of non-infectious GAp are foreign bodies, appendice-
al diverticulitis, primary or metastatic appendiceal tumors, 
Crohn’s disease, interval/delayed appendectomy due to perfo-
ration or plastron, chronic or recurrent appendicitis, and sar-
coidosis.[4,7,11,12] On the other hand, the most common causes 
of infectious GAp are Yersinia spp., Lycobacterium spp., Ac-
tinomyces spp., Schistosoma spp., Histoplasma spp., Candida 
spp., Aspergillus spp., Strongyloides spp., Campylobacter spp., 
Toxoplasma spp., Brucella spp., and other parasitic diseases.
[3–6,13] Eosinophilic granuloma that is characterized by granulo-
matous inflammation are generally considered to be an indi-
rect indicator for parasitic infections, such as strongyloidiasis, 
schistosomiasis and enterobiasis.[4,13] We think that it would 
be more appropriate to include eosinophilic granulomas into 
the infectious group. We were able to demonstrate that only 
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Figure 2. Necrotising granulomas (arrows) (a) and tumor cells (arrow heads) (HE x10) (b) in the appendix wall (HE x25).

(a) (b)
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one of the patients presented in this study was non-infectious 
GAp (Crohn’s disease). In another patient, although tumor in-
filtration was detected histopathologically in the serosal sur-
face of appendix vermiformis, clinical and molecular biological 
results were consistent with infectious GAp (TB).
 
There are no specific intraoperative macroscopic findings 
suggestion of GAp in patients who underwent surgery for 
AAp. Therefore, histopathological evaluation of appendecto-

my specimens is the first step for both diagnosis and differ-
ential diagnosis of GAp. Even if no specific factors have been 
identified during histopathological examination (idiopathic), 
the morphological structure of granulomas mentioned above 
may provide important clues for possible causes. The fol-
lowing types of inflammation can be seen in appendectomy 
specimens of patients with GAp: necrotizing granulomas 
(Mycobacterium tuberculosis, Yersinia spp.), non-necrotizing 
granulomas (Crohn’s disease, sarcoidosis, Schistosoma spp.), 

Akbulut et al. Differential diagnosis of the granulomatous appendicitis

Table 1.	 Demographic and clinical parameters of 16 patients with granulomatous appendicitis

Patient ID	 Age	 Sex	 Familial TB history	 Pulmonary TB	 Extrapulmomary TB	 PPD (mm)	 ESR (mm/h)

SC	 37	 F	 No	 (-)	 (-)	 1	 31

HC	 23	 M	 No	 (-)	 (-)	 7	 44

TE	 42	 M	 No	 (-)	 (-)	 2	 2

OA	 29	 M	 No	 (-)	 (-)	 4	 2

MK	 28	 M	 No	 (-)	 (-)	 7	 7

BC	 22	 M	 No	 (-)	 (-)	 4	 2

LP	 53	 F	 No	 (-)	 (-)	 2	 26

BD	 53	 F	 No	 (-)	 (-)	 4	 27

SK	 22	 F	 No	 (-)	 (-)	 10	 36

SFE	 21	 F	 No	 (-)	 (-)	 1	 10

SD	 33	 M	 No	 (-)	 (-)	 10	 14

VA	 70	 M	 NA	 NA	 NA	 NA	 NA

ND	 26	 M	 No	 NA	 NA	 NA	 NA

OG	 32	 M	 No	 (-)	 (-)	 3	 NA

HB	 82	 M	 No	 (-)	 (-)	 NA	 NA

RO	 24	 F	 No	 (-)	 (-)	 1	 8

IGRA	 Real time PCR 	 EZN stain 	 App length (mm)	 App diameter (mm)	 Postop TB	 Follow up (mo)

(-)	 (-)	 (-)	 60	 15 (Perf )	 No	 125

(-)	 (-)	 (-)	 80 	 10	 No	 41

(-)	 (-)	 (-)	 80 	 5 (Perf )	 No	 90

Indeterminate	 (-)	 (-)	 90 	 15	 No	 40

(-)	 (+)	 (-)	 90 	 15	 No	 60

(-)	 (-)	 (-)	 75 	 15	 No	 65

(-)	 (-)	 (-)	 60 	 5	 No	 68

(+)	 (-)	 (-)	 70 	 6	 No	 115

(-)	 (-)	 (-)	 105 	 20 (Perf )	 No	 58

(+)	 (-)	 (-)	 100 	 35	 No	 74

(-)	 (-)	 (-)	 80	 4	 No	 65

NP	 (-)	 (-)	 60	 5	 NA	 NA

NP	 (+)	 (-)	 50	 7	 NA	 NA

NP	 (-)	 (-)	 45	 20	 No	 186

NP	 (+)	 (-)	 55	 8	 Dead	 1

(-)	 (-)	 (-)	 50	 5	 No	 28

TB: Tuberculosis; PPD: Tuberculosis skin test; F: Female; M: Male; NA: Non-available; (-): Negative; (+): Positive; NP: No-performed; EZN: Ehrlich-Ziehl-Neelsen; IGRA: 
Interferon-Gamma (IFN-γ) Release Assay; PCR: Polymerase chain reaction; ESR: Erythrocyte sedimentation rate; Perf: Perforation; App: Appendix.
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suppurative granulomas (Actinomyces spp., non-tuberculous 
mycobacteria) and foreign body type granuloma.[4,8] In the 
study of AbdullGaffar et al.,[4] non-necrotizing and necrotiz-
ing GAp rates were 15.4% and 7.7%, respectively. However, 
in our study, these rates were 43.7% (n=7) and 56% (n=9), 
respectively.

After the histopathological findings were consistent with 
GAp, personal history (travel history, fever, bloody or normal 
diarrhea, weight loss, fatigue, immunosuppressive drug use, 
chronic pulmonary disease, socioeconomic status) and famil-
ial TB history should be investigated for further diagnosis or 
differential diagnosis of GAp. Although they vary according to 
geographical regions, Crohn’s disease, Yersinia spp. and Myco-
bacterium spp. are the first three common diseases that need 
to be addressed in the differential diagnosis of GAp. Although 
some authors continue to argue otherwise, there is no un-
derlying cause in the majority of patients, which is defined as 
idiopathic GAp.[3]

AbdullGaffar et al.[4] have claimed that the factors causing sec-
ondary GAp are geographically distributed. Crohn’s disease 
and Yersinia spp. are the most common causes of GAp in the 
west, while TB and many parasitic infestations are among the 
most common causes of GAp in tropical and subtropical re-
gions.[4,14] Turkey has a transition position between East and 
West regarding socioeconomic level, sanitation, and industrial-
ization.[15] Turkey bears features of both communities in terms 
of incidence rates of some diseases, TB and inflammatory bow-
el disease (Crohn’s disease) are the most typical prototypes of 
this situation.[15,16] Therefore, it is necessary to consider the 
features of both communities in the differential diagnosis of 
GAp, especially in terms of TB and Crohn’s disease.

Intestinal TB is a particular diagnostic challenge due to non-
specific clinical and radiological findings, difficulty in collecting 
good-quality specimen, and low performance of the labora-
tory analyses in intestinal samples, which mostly developed 
for the diagnosis of pulmonary TB. Kapoor and Sharma[17] 
showed that almost half of the patients with intestinal TB 
were undiagnosed. Additionally, intestinal TB can mimic other 
digestive tract diseases, such as Crohn’s disease and malignan-
cy. Cheng et al.[18] reported that 80% of the cases with intes-
tinal TB were misdiagnosed as inflammatory bowel diseases, 
ileus, appendicitis, or other intestinal diseases. Therefore, a 
high degree of suspicion and systematic use of TB tests are 
essential for a precise diagnosis of the disease. The diagnostic 
dilemma in the patients presented in this study was particu-
larly related to TB and Crohn’s disease.

Specific diagnostic tests for appendicular TB are histopatho-
logical examination, microscopic examination for AFB, tissue 
culture, tissue PCR, PPD skin test, and IGRAs. Though these 
diagnostic methods have been extensively studied in the pul-
monary TB, fewer data exist regarding their diagnostic per-
formances in intestinal TB. AFB microscopy is the simplest 

and fastest method; however, its sensitivity is very low even 
for the pulmonary samples at optimal quality. In the intestinal 
TB, the sensitivity of this method was reported to be around 
30%.[19,20] Tissue TB culture is the gold standard for the diag-
nosis of intestinal TB, it requires a long time (six weeks) to 
results, and the sensitivity of this method is between 20% 
and 50%.[21,22] Recently-developed PCR kits have advanced the 
diagnosis of TB. For example, a TB PCR kit -Xpert MTB/RIF 
(Xpert; Cepheid Inc., US)- was reported to correctly detect 
all smear-positive pulmonary and extrapulmonary samples 
(sensitivity 100%) within two hours.[23] Regarding the intes-
tinal TB, GeneXpert MTB/RIF kit was found positive in 20% 
of the stool samples, and its sensitivity and specificity ratios 
were detected as 39.1% and 85.7%, respectively, in intestinal 
mucosal biopsy specimens.[24] However, very limited data ex-
ist on this issue, and more studies are required to understand 
better the diagnostic performance of such last generation TB 
PCR kits in gastrointestinal TB. In recent years, IGRA tests 
have brought significant advantages in the clinical diagnosis 
of TB. A positive IGRA test indicates previous or ongoing 
exposure to M. tuberculosis. In a retrospective evaluation of 
109 patients with intestinal TB, the IGRA test gave a positive 
result for 75.2% of the patients.[25] Ng et al.[26] stated that sen-
sitivity and specificity of the IGRA test for intestinal TB were 
81% and 85%, respectively. Tissue culture was not studied in 
any of the patients presented here because TB was not con-
sidered among the preoperative differential diagnoses. In the 
present study, blood IGRA and paraffin tissues blocks PCR 
positivity rates were 16.7% and 18.75%, respectively.

Anamnesis, colonoscopy, anti-saccharomyces cerevisiae an-
tibody and perinuclear anti-neutrophil cytoplasmic antibody 
tests can be used in the differential diagnosis of cases with 
histopathological findings indicating Crohn’s disease. Al-
though primary (isolated) appendiceal 

Crohn’s disease is detected in 0.2–4.9% of all appendectomy 
specimens, appendiceal involvement is detected in around 
24% of patients treated for ileocecal Crohn’s disease.[3,6,11,27] 
Although post-appendectomy complications (abscess, fistula) 
are very rare in patients with primary appendiceal Crohn’s 
disease, these complications develop in 15–20% of patients 
with ileocecal Crohn’s disease.[6,27] In addition, 5–10% of pa-
tients confirmed to have idiopathic GAp developed gastro-
intestinal Crohn’s disease 3–48 months after appendectomy.
[3,5,7] For these reasons, many authors suggest that patients 
with GAp should be followed closely because of the potential 
for Crohn’s disease.[6,27] Only one patient presented in this 
study developed an early postoperative fistula and confirmed 
Crohn’s disease. No complications related to Crohn’s disease 
developed in the long-term follow-up of the remaining 14 pa-
tients with GAp.

In conclusion, it is not easy to distinguish the causes of GAp 
with histopathological examination. In such cases, clinical find-
ings, tissue PCR, IGRA, and tissue culture can be used in the 
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differential diagnosis of GAp. None of the patients showed 
symptoms of TB or Crohn’s disease during the follow-up pe-
riod, suggesting that idiopathic GAp rates were higher than 
expected. Finally, all appendectomy specimens should be sent 
to the laboratory for histopathological evaluation and pa-
tients should be advised to come to the outpatient clinic with 
the pathology reports. Thus, in patients whose pathology re-
ports are compatible with GAp, PCR and IGRA analyses can 
be performed, and systemic diagnosis should investigate as an 
early term as possible.
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Granülomatöz apandisitin ayırıcı tanısı: On altı olgunun geriye dönük analizi
Dr. Sami Akbulut,1 Dr. Cemalettin Koç,1 Dr. Kemal Barış Sarıcı,1 Dr. Emine Şamdancı,2

Dr. Yusuf Yakupoğulları,3 Dr. Yaşar Bayındır4

1İnönü Üniversitesi Tıp Fakültesi, Genel Cerrahi Anabilim Dalı, Malatya
2İnönü Üniversitesi Tıp Fakültesi, Patoloji Anabilim Dalı, Malatya
3İnönü Üniversitesi Tıp Fakültesi, Tıbbi Mikrobiyoloji Anabilim Dalı, Malatya
4İnönü Üniversitesi Tıp Fakültesi, Enfeksiyon Hastalıkları Anabilim Dalı, Malatya

AMAÇ: Bu çalışmanın amacı tüberkülozun (TB) endemik olduğu bir bölgede granülomatöz apandisitin (GAp) ayırıcı tanısında real-time polymerase 
chain reaction (PCR) ve interferon-gamma release assay’in (IGRA) kullanılabilirliliğini sunmaktır.
GEREÇ VE YÖNTEM: Akut apandisit ön tanısıyla apendektomi yapılan ve histopatolojik tanısı GAp olan 16 hasta geriye dönük olarak analiz edildi. 
Parafine gömülmüş doku bloklarında TB basiline ait DNA’nın varlığını göstermek için real-time PCR yöntemi kullanıldı. Periferik kanda TB basiline 
spesifik interferon gamanın olup olmadığını tespit etmek için IGRA testi kullanıldı. 
BULGULAR: Yaşları 21 ile 82 yıl arasında değişen 16 hasta (erkek=10, kadın=6) bu çalışmaya dahil edildi. Tüm hastalarda akut apandisit vardı ve üç 
hastada ayrıca apendikste perforasyon vardı. Histopatolojik olarak tüm apendektomi spesimenlerinde nekrotizan granülomatöz enflamasyon tespit 
edildi. Ehrlich-Ziehl-Neelsen ile boyanan hiçbir patoloji preparatında aside dirençli basil tespit edilmedi. GAp’li tüm hastaların parafine gömülmüş 
doku bloklarında Real-time PCR çalışıldı fakat sadece üç hastada TB basiline ait DNA amplifiye edildi. GAp’li 12 hastanın periferik kan numunesinde 
IGRA çalışıldı ve sonuçlar aşağıdaki gibi raporlandı: negatif  (n=9), pozitif  (n=2) ve belirsiz (n=1).
TARTIŞMA: Özellikle TB’nin endemik olduğu bölgelerde GAp’nin ayırıcı tanısında öykü, histopatolojik bulgular, doku PCR, kan IGRA ve klinik 
bulguların birlikte kullanımının önemli olduğuna inanıyoruz. Ayrıca, makroskobik olarak normal görünse bile tüm apendektomi spesimenlerinin 
histopatolojik değerlendirme için laboratuvara gönderilmesini öneriyoruz.
Anahtar sözcükler: Akut apandisit; granülomatöz apandisit; interferon-gama salınım testi; perfore apandisit; polimeraz zincir reaksiyonu.
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