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Abstract

Background: Acute appendicitis is the acute inflammation of the appendix vermiformis and is one of the leading
emergency intra-abdominal surgeries. In the study; To investigate the effectiveness of preoperative USG and
CT in the diagnosis of acute appendicitis.

Materials and Methods: The records of 332 patients who underwent appendectomy between March 2018 and
March 2023 were retrospectively examined. Gender, age, USG and CT reports and pathology results of the
patients were recorded. Sensitivity, specificity, positive predictive value and negative predictive values of USG
and CT in the diagnosis of acute appendicitis were calculated separately.

Results: The pathology result was reported as acute appendicitis in 312 of the patients, and was evaluated as
normal in 20 of them. The pathology result of 254 of 261 patients, whose CT results were evaluated as compa-
tible with acute appendicitis, was reported as acute appendicitis. In 7 patients, it was found to be normal ap-
pendicitis. Of 28 patients whose CT results were incompatible with acute appendicitis, the pathology result was
positive in 18 and negative in 10. Pathology results of 96 patients whose USG results were compatible with
acute appendicitis; Acute appendicitis was found in 90 patients and normal appendix in 6 patients. Pathology
results of 41 patients whose USG results were evaluated as negative; It was reported to be compatible with
acute appendicitis in 36 cases and normal in 5 cases.

Conclusions: In our study, both the sensitivity and specificity of CT were found to be superior to USG, consistent
with the literature. Researching IT effectiveness; We think that prospective studies comparing teleradiology
reports and the reports of radiologists working in hospitals would be useful.
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0Oz

Amag: Akut apandisit, apendiks vermiformisin akut iltihabidir ve acil batin igi cerrahilerin basinda gelir.
Calismadaki; preoperatif gekilen USG ve BT nin akut apandisit tanisindaki etkinligini aragtirmak.

Materyal ve Metod: Mart 2018- Mart2023 tarihleri arasinda apendektomi yapilan 332 hastanin kayitlari retro-
spektif olarak incelendi. Hastalarin cinsiyet, yas, USG ve BT raporlari ve patoloji sonuglari kaydedildi. USG ve BT
‘nin akut apandisit tanisinda sensitivite(duyarlhg), spesifite(6zgllligu), pozitif prediktif deger, negatif prediktif
degerleri ayri ayri hesaplandi.

Bulgular: Hastalarin 312 sinde patoloji sonucu akut apandisit olarak raporlanmig olup 20 sinde ise normal olarak
degerlendirilmisti. BT sonucu akut apandisit ile uyumlu olarak degerlendirilen 261 hastanin 254’Gn{in patoloji
sonucu akut apandisit olarak raporlanmistir.7 hastada ise normal apendiks olarak sonuglanmistir.BT sonucu
akut apandisit ile uyumsuz olan 28 hastanin 18 inde patoloji sonucu pozitif olup 10 unda ise negatifti. USG
sonucu akut apandisit ile uyumlu gelen 96 hastanin patoloji sonuglari; 90 hastada akut apandisit,6 hastada nor-
mal apendiks olarak bulundu. USG sonucunun negatif olarak degerlendirilen 41 hastanin patoloji sonuglari; 36’
sinda akut apandisit ile uyumlu olup 5’ inde ise normal olarak raporlanmistir.

Sonug: Calismamizda literatirle uyumlu olarak BT nin hem duyarliligi hem 6zgilligu USG’den Ustiin bulunmus-
tur. BT etkinligini arastiran; teleradyoloji raporlari ve hastanede galisan Radyologlarin raporlarinin karsilagtirl-
dig1 prospektif ¢calismalarin faydah olacagini disiinmekteyiz.
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Introduction

Acute appendicitis is the acute inflammation of the appendix
vermiformis and is one of the leading emergency intra-abdo-
minal surgeries. The basis of acute appendicitis is the obst-
ruction of the appendix lumen for various reasons. The life-
time probability of a person suffering from acute appendici-
tis is 6.7% in women and 8.6% in men (1). Acute appendicitis
is most commonly seen between the ages of 10-30, when the
increase in lymphoid tissue is high (2).

In the diagnosis of acute appendicitis, detailed history, phy-
sical examination and laboratory and imaging techniques are
used as auxiliary methods. Despite history, physical exami-
nation, laboratory and imaging methods, there are difficul-
ties in making a diagnosis in 20-30% of patients due to atypi-
cal clinical presentation (3). For this reason, the search for
which of the auxiliary tests used in the diagnosis of acute ap-
pendicitis is best remains current.

Although the rate of patients with no acute appendicitis de-
tected in pathological examination (negative appendec-
tomy) in patients who underwent appendectomy varies
between studies, this rate has decreased over time with the
use of auxiliary tests in the diagnosis of acute appendicitis (4-
6). Imaging methods are frequently used in practical applica-
tions to minimize negative appendectomy rates as much as
possible. USG and CT are generally used as auxiliary imaging
methods. Although USG has a high level of accuracy, it can
give false negative results due to reasons such as individual
dependency, appendix location, and obesity (7). CT is frequ-
ently used in differential diagnosis, especially to reduce ne-
gative appendectomy rates. CT is recommended for defini-
tive diagnosis in patients with negative USG but clinically sus-
pected acute appendicitis, and in older and obese patients.
Our aim in this study is; to compare preoperative USG and CT
scans with pathology results; To investigate the effectiveness
of USG and CT in the diagnosis of acute appendicitis.

Materials and Methods

Ethical approval was received for this study by the decision
of Harran University Clinical Research Ethics Committee da-
ted 07/08/2023.

Our study is multicenter. The records of 357 patients who
were operated for appendectomy in the 4 centers where our
study was performed were retrospectively reviewed. Gen-
der, age, USG and CT reports and pathology results of the
patients were recorded. 25 patients who did not have both

Table 1. CT and USG Diagnostic Correlation

USG and CT in the Diagnosis of Acute Appendicitis

USG and CT imaging methods, whose pathology report was
not available, and who underwent appendectomy in addi-
tion to other surgeries were excluded from the study. 332
patients were included in the study. On USG, "a non-comp-
ressible tubular structure in the right lower quadrant, ending
in a blunt end, with a diameter greater than 6 mm" was ac-
cepted as positive for acute appendicitis. Acute appendicitis
was considered negative in patients whose USG was interp-
reted as "the appendix could not be visualized" or "a normal
appendix was observed". CT was performed in cases where
USG was negative but clinically suspicious. CT positive in pa-
tients whose CT reports are interpreted as acute appendicitis
or suspected acute appendicitis; In patients whose appendix
was normal or the appendix could not be visualized, CT was
considered negative. All patients were taken into surgery
and the appendectomy material was sent to pathology for
examination. In patients whose pathology evaluations were
interpreted as acute appendicitis, perforated appendicitis, or
phlegmenous appendicitis, the pathology was positive; In pa-
tients interpreted as lymphoid hyperplasia in the appendix
and normal appendix, the pathology was considered nega-
tive.

Sensitivity, specificity, positive predictive value and negative
predictive values of USG and CT in the diagnosis of acute ap-
pendicitis were calculated separately.

Results

Of the 332 patients included in the study, 203 (61.1%) were
male and 129 (38.9%) were female. The average age of the
patients was 30.1 (14-79), the average age of men was 29.8
(15-79), and the average age of women was 30.4 (14-70).
When the pathology results of the patients included in the
study were examined, it was reported as acute appendicitis
in 312 (94%) patients and normal appendix in 20 (6%) pati-
ents.

Of the 289 patients who underwent CT, 261 were considered
compatible with acute appendicitis, while 28 patients were
evaluated as incompatible with appendicitis. The pathology
results of 261 patients whose CT results were compatible
with acute appendicitis were reported as acute appendicitis
in 254 patients and as normal appendicitis in 7 patients. Of
the 28 patients whose CT results were interpreted as nega-
tive for appendicitis, 18 of the pathology results were com-
patible with acute appendicitis and 10 were negative.

CT CT USG USG Pathology Pathology Total
Female 98 15 45 14 120 9 129
Male 163 13 51 27 192 11 203
Total 261 28 96 41 312 20 332
Table 2. Diagnostic Correlation with CT

Pathology Positive Pathology Negative Total
CT Positive 254 7 261
CT Negative 18 10 28
Total 272 17 289
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Of the 137 patients who underwent USG, 96 were reported
as compatible with acute appendicitis, while 41 were eva-
luated as negative. While the pathology results of 90 of 96
patients whose USG results were compatible with acute ap-
pendicitis were reported as positive, the results of 6 pati-
ents were reported as negative. Of the 41 patients whose
USG showed no appearance compatible with acute appen-
dicitis, the pathology result was reported as positive in 36

Table 3. Diagnostic Correlation with USG

USG and CT in the Diagnosis of Acute Appendicitis

and negative in 5.

In our study, the sensitivity of CT was calculated as 93.4%,
specificity as 58.8%, positive predictive value as 97.3% and
negative predictive value as 3.7%. The sensitivity of USG
was calculated as 71.4%, specificity as 45.4%, positive pre-
dictive value as 93.8% and negative predictive value as
3.9%.

Pathology Positive Pathology Negative Total
USG Positive 90 6 96
USG Negative 36 5 41
Total 126 11 137
Discussion

Acute appendicitis is one of the most common causes of
emergency abdominal surgery. It occurs as a result of block-
age of the appendix lumen for various reasons and is most
common between the ages of 10-30. The diagnosis of acute
appendicitis is made by the patient's medical history and
physical examination. Today, in parallel with medical devel-
opments, laboratory and imaging techniques are fre-
quently used as auxiliary techniques in the diagnosis of
acute appendicitis. Although USG is the first imaging tech-
nique recommended, CT and magnetic resonance (MRI) im-
aging are also used for differential diagnosis (7). Despite de-
tailed medical history, physical examination and auxiliary
techniques, difficulties are sometimes experienced in the
diagnosis of acute appendicitis due to the atypical clinical
presentation. These difficulties in diagnosis also bring
about negative appendectomies. Over time, negative ap-
pendectomy rates have decreased significantly due to med-
ical advances.

The diagnosis of acute appendicitis can be confused with
many diseases, especially gynecological diseases, despite
laboratory tests, physical examination and imaging tech-
niques. This situation increases the rate of negative appen-
dectomy. In the study conducted by Henna et al. (8), the
negative appendectomy rate was 18.2%, while Taylan et al.
reported it as 15.3% (9). In our study, the negative appen-
dectomy rate was found to be 6%, which can be considered
low compared to the literature. We think that one of the
reasons for our low negative appendectomy rate is that
clinically suspicious patients are hospitalized with medical
treatment and followed up with close clinical monitoring.
There are studies in the literature on medical treatment in
the early stages of acute appendicitis and in uncomplicated
acute appendicitis (10,11). We think that not performing an
appendectomy on patients whose general condition is
good but who have clinically suspected abdominal pain is
followed up with medical treatment, resulting in the recov-
ery of acute appendicitis or nonspecific abdominal pain in
the early stages, reduces our negative appendectomy rate.
Since USG was used in the diagnosis of acute appendicitis
by Puylaert in 1986, it was reported that its sensitivity was

44-98%, its specificity was 47-95%, its positive predictive
value was 84-96%, and its negative predictive value was 76-
97% (12). In our study, the sensitivity of USG was calculated
as 71.4%, specificity as 45.4%, positive predictive value as
93.8% and negative predictive value as 3.9%. Most studies
report that USG is highly effective in diagnosing acute ap-
pendicitis(7). When there is doubt in the definitive diagno-
sis, it is recommended that US be used

as animaging test first, as this technique is easily accessible,
has low cost, and is easy to use. However, the clinical ap-
proach must be used together with the tests used in diag-
nosis.

In patients presenting with a typical history of acute appen-
dicitis, the diagnosis can be easily made with a clinical ap-
proach. However, it is often difficult to diagnose a history
of atypical acute appendicitis. US may not be sufficient in
obese, elderly, comorbid, atypical appendix and uncooper-
ative patients. Richard Nshuti found that only 31% of pa-
tients admitted to the hospital had a typical history of acute
appendicitis(13). The first imaging test for patients in this
group is USG. However, in patients with a history of atypical
acute appendicitis, CT and MRI are required for diagnosis.
Today, the sensitivity and specificity of CT are 87-100% and
89-99%, respectively(14). This increases the use of CT in pa-
tients with suspected acute appendicitis. In our study, the
sensitivity of CT was found to be 93.4% and the specificity
was 58.8%.

Although the sensitivity of CT is compatible with the litera-
ture, its specificity was found to be low (15). This may be
due to data limitations such as the fact that our study is ret-
rospective and patients with negative CT results and who
did not undergo surgery could not be included in the study,
teleradiology, which has become widespread recently and
the radiology specialist's interpretation over the internet
from another center, the physician examining the patient
and the radiologist interpreting the CT not being able to
communicate directly, and the situation of incomplete clin-
ical information. We think it depends. It would be useful to
examine this situation with prospective studies. It was
thought that the reason why USG has low sensitivity and
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specificity is because USG depends on the person using it.
We consider the limitations of our study to be that it is ret-
rospective, that patients with negative imaging and who
did not undergo surgery but recovered with medical treat-
ment were not included, and that both imaging methods
were not applied to all patients.

Conclusion

Although anamnesis and physical examination are very im-
portant in the diagnosis of acute appendicitis, additional ra-
diological examinations are often required. Although nega-
tive appendectomy rates have decreased today compared
to the past, problems such as the fact that it is not always
possible to perform USG before CT and evaluation of CT
with teleradiology method contribute to the current nega-
tive appendectomy rates. It should not be forgotten that
USG is person-dependent in clinical applications. In our
study, consistent with the literature, both the sensitivity
and specificity of CT were found to be superior to USG. Re-
searching IT effectiveness; We think that prospective stu-
dies comparing teleradiology reports and the reports of ra-
diologists working in hospitals would be useful.

Ethical Approval: Ethical approval was received for this study by
the decision of Harran University Clinical Research Ethics Commit-
tee dated 07/08/2023.

Author Contributions:

Concept: M.G., F.E., EK., R.C.

Literature Review: M.G., F.E., E.K., R.C.

Design : M.G., F.E., E.K., R.C.

Data acquisition: M.G., F.E., E.K., R.C.

Analysis and interpretation: M.G., F.E., E.K., R.C.

Writing manuscript: M.G., F.E., E.K., R.C.

Critical revision of manuscript: M.G., F.E., E.K., R.C.

Conflict of Interest: The authors have no conflicts of interest to
declare.

Financial Disclosure: Authors declared no financial support.

References

1. Fersahoglu M.M, Ciyiltepe H, Ergin A, Fersahoglu A.T, Bulut
N.E, Basak A et al. Effective use of CT by surgeons in acute
appendicitis diagnosis. Ulus Travma Acil Cerrahi Derg. 2021;
27(1): 43.

2. Petroianu A. Diagnosis of acute appendicitis. Int J Surg.
2012; 10(3):115-119.

3. Celep B, BAL A, Ozsoy M, Ozkececi Z, Tunay K, Ersen O ve
ark. Akut Apandisit Tanisinda Bilgisayarli Tomografinin Yeri.
Bozok Tip Dergisi. 2014; 4(3): 29-33.

4. Uzunkdy A, Akinal OF, Coskun A, Karaoglanoglu M, Erdogan
M. The role of ultrasonographic investigation in the diagno-
sis of acute appendicitis. Ulus Travma Acil Cerrahi Derg.
1998;4(3):202-205.

5. Demircan A, Aygencel G, Karamercan M, Ergin M, Yilmaz T
U, Karamercan A. Akut apandisit tanisiyla laparotomi uygu-
lanan hastalarda ultrasonografi bulgulari ve I6kosit sayisi-
nin degerlendirilmesi. Ulus Travma Acil Cerrahi Derg.
2010;16 (3):248-252

6. Marth HF, Kecelioglu Y. Negatif Appendektomiyi Onle-

10.

11.

12.

13.

14.

15.

USG and CT in the Diagnosis of Acute Appendicitis

mede Alvarado Skoru ve Bilgisayarli Tomografi. Sdii Tip Fa-
kiltesi Dergisi. 2023;30(1):107-110.

Tatli F, Ekici U, Kanlioz M, Gozeneli O, Uzunkoy A, Yucel Y et
al. Ultrasonography in diagnosis of acute appendicitis. Ann
Ital Chir. 2016; 87: 152-4.

Sammalkorpi HE, Mentula P, Leppaniemi A. A new adult
appendicitis score improves diagnostic accuracy of acute
appendicitis-a prospective study. BMC gastroenterol. 2014;
14(1):1-7.

Sezer TO, Gulece B, Zalluhoglu N, Gorgun M, Dogan S. Diag-
nosticvalue of ultrasonography in appendicitis. AdvClinExp-
Med. 2012; 21(5):633-36.

Okur A, Tanrikulu Y. Komplike olmayan akut apandisitte
medikal tedavi. KTO Karatay Universitesi Saglhk Bilimleri
Dergisi. 2020; 1(2):32-38.

Tugnoli G, Giorgini E, Biscardi A, Villani S, Clemente N, Se-
natore G et al. The NOTA study: non-operative treatment
for acute appendicitis: prospective study on the efficacy
and safety of antibiotic treatment (amoxicillin and clavula-
nic acid) in patients with right sided lower abdominal pain.
BMJ open. 2011; bmjopen:2010.

Puylaert JB, Rutgers PH, Lalisang RI, de Vries BC, van der
Werf SD, Dérr JP et al. A prospective study of ultrasonog-
raphy in the diagnosis of appendicitis. N Engl J Med. 1987,
317(11): 666-669.

Nshuti R, Kruger D, Luvhengo TE. Clinical presentation of
acute appendicitis in adults at the Chris Hani Baragwanath
academic hospital. Int ) Emerg Med. 2014;7:1-6.
Hernanz-Schulman, M. CT and US in the diagnosis of appen-
dicitis: an argument for CT. Radiology, 2010;255(1):3-7.
Bahrami M, Mirgaloyebayat H, Mohajeri Z, Mohammadi H,
Afshari S.A, Fazeli P et al. The diagnostic value of the com-
puted tomography scan and ultrasonography in acute ap-
pendicitis. Am J Nucl Med Mol Imaging. 2023; 13(1): 11.

Harran Universitesi Tip Fakiiltesi Dergisi (Journal of Harran University Medical Faculty) 2024;21(1):78-81.

DOI: 10.35440/hutfd.1410081

81



