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Acute Appendicitis : A Radio-Diagnostic 
Perspective- Ultrasonography (USG) and Computed 

Tomography (CT)

Medical Science
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ABSTRACT Background: Accurate diagnosis of acute appendicitis is important, since the condition is a surgical emer-
gency. Imaging may synergise clinical symptoms/signs & lab tests for the same.

Objective: To assess the accuracy of USG & CT in patients with clinical diagnosis of acute appendicitis. 

Methodology: Clinically diagnosed acute appendicitis patients were evaluated with USG & CT and the findings were 
compared with perioperative & histopathological diagnosis.  

Observations: Out of 100 clinically suspect acute appendicitis patients who underwent both USG and CT, 25 patients 
revealed disease other than appendicitis. In the other 75, diagnosis of acute appendicitis- in 72 cases on USG and in 
74 cases on CT was made preoperatively. Surgery was done in all 75 cases. All 75 showed on operating table features 
of acute appendicitis. Histopathology confirmed appendicitis of all 75 removed appendices.

Conclusion: USG & CT both add value to diagnosis of acute appendicitis. USG has accuracy almost similar to that of 
CT in expert hands with newer sophisticated USG machines resulting in no radiation. If clear-cut diagnosis of acute ap-
pendicitis is made on initial USG then CT is not necessary. 
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INTRODUCTION
Acute appendicitis is a surgical emergency, usually diag-
nosed by clinical features and blood tests. Rates of nega-
tive findings for appendicitis at laparotomy based on these 
parameters have been reported at 16 to 47% [1,2,3]. Im-
aging studies are important as only around 60% of the 
patients present with classical clinical picture. Previous re-
search has indicated that the negative appendectomy rate 
falls significantly with the use of imaging (USG and/or CT). 
According to Jeffry et al [4], usage of USG brings down 
negative laparotomy rate to ~10%. Several studies have 
dwelled upon usage of CT/USG in patients with suspected 
appendicitis. 

The objective of our study was to assess the accuracy of 
USG & CT in patients with clinical diagnosis of acute ap-
pendicitis. 

METHODOLOGY
Study design: Observational study.

Study setting: Medical College Hospital.

Study duration: September 1st 2011 to Feb 28th 2015.

Sample size: 110 male patients

Participant Selection: 
Inclusion criteria –
History s/o acute appendicitis (clinically labelled as acute 
appendicitis).

Alvarado score > 5 (considered s/o acute appendicitis) [5]

Exclusion criteria – 
•	 Female patients

•	 Alvarado score < 5 
•	 claustrophobia for imaging studies
•	 Fear of surgery
 
CT and USG were performed separately by two separate 
radiologists blinded for findings of each other. On USG, 
main feature to establish the diagnosis of acute appen-
dicitis was direct visualization of the inflamed thickened 
appendix: a concentrically hypoechoic double layered, 
sausage/finger/tube like structure (Banana Sign) on longi-
tudinal scan (Fig-1) and giving “Target” or “Bull’s Eye” ap-
pearance on transverse scan (Fig-2), found at the point of 
maximum tenderness.

Figure 1- 

 
Longitudinal Scan at right iliac fossa in case of acute ap-
pendicitis showing “Banana Sign”
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Figure 2-

 
Transverse Scan at right iliac fossa in case of acute ap-
pendicitis showing “Target Sign”

Surgeon was also blinded about the radiological diagno-
sis, to the extent possible. Diagnosis of acute appendicitis 

was assessed preoperatively and after the surgery was con-
firmed on the basis of histopathological examination. 

Informed written consent was obtained from each patient 
or from patient’s relative.

RESULTS
Out of admitted 110 male patients clinically suspected of 
acute appendicitis, 100 were examined with both USG and 
helical CT. 5 patients left the hospital due to fear of imag-
ing and 5 patients, who needed to undergo urgent surgery 
(Alvarado score 9-10) were excluded from imaging.

Out of 100 patients clinically suspected of acute appendicitis 
who underwent both USG and CT, 25 patients revealed differ-
ent disease other than appendicitis (Table 1). In the other 75, 
cases diagnosis of acute appendicitis- in 72 cases on USG and 
in 74 cases on CT was made preoperatively. Surgery was done 
in all these 75 cases. All 75 showed on operating table fea-
tures of acute appendicitis. Histopathology confirmed appen-
dicitis of all 75 removed appendices. USG failed to correctly 
diagnose appendicitis in three patients due to appendicitis 
only of tip, retrocaecal position and perforation. CT could not 
diagnose appendicitis in one case of appendicitis involving the 
tip but diagnosed the cases of appendicitis in retrocaecal ap-
pendix and appendicular perforation missed on USG. 

Table 1- Findings on USG, CT, Perioperative Assessment & Histopathology of operated specimen in cases of acute ap-
pendicitis

USG CT Perioperative Diagnosis Histopathological Diag-
nosis

25 cases were diagnosed with other organ 
diseases on USG

(22- Ureteric stone, 

1- Mesenteric lymphadenitis, 

1-Right ectopic kidney, 

1-Terminal ileal inflammatory disease)

Same as on USG Not operated for Acute 
Appendicitis -

72 of 75 revealed Acute Appendicitis 74 of 75 revealed Acute 
Appendicitis

All 75 patients had 
Acute Appendicitis

All 75 excised appendi-
ces showed features of 
Acute Appendicitis

DISCUSSION
In the present study, unenhanced or enhanced CT, as in-
terpreted by the expert and experienced radiologist in a 
teaching hospital, had sensitivity, specificity, positive pre-
dictive value and negative predictive value almost similar 
to that of USG. These findings are largely in sync with the 
evidence generated previously.

According to Wise et al [6], CT is significantly better than 
USG for diagnosing appendicitis. For the continuous effort 
to reduce the incidence of perforation and negative find-
ings at appendectomy, CT and USG are considered po-
tentially beneficial in the diagnosis of acute appendicitis. 
Studies have shown the negative appendectomy rate go-
ing down from over 20% to less than 9% with the use of 
imaging [7,8,9,10]. Graded compression USG along with 
posterior manual compression of the right lower quadrant 
at area of maximum tenderness (technique used for the 
present study), has gained increasing acceptance in estab-
lishing the diagnosis of acute appendicitis with sensitivities 
ranging from 77% to 95% and specificities ranging from 
94% to 96% [11,12,13,14]. Sensitivity and specificity of 
USG found in our study also confirmed these results.

USG is a rapid, noninvasive, radiation free, relatively in-
expensive and requires no special patient preparation or 
contrast material administration. But graded compression 

USG is operator dependent as it requires a high level of 
skill. Prints of USG images cannot be always reliably reas-
sessed, as USG is a dynamic procedure. Another important 
limitation of USG is that the sensitivity and specificity for 
perforated appendicitis are lower than for non-perforated 
appendicitis [15.16]. Obese patients and patients with a 
retrocecal appendix or with severe abdominal pain are dif-
ficult to examine using USG. These patient-related factors 
limit the diagnostic capability of USG. In our study, three 
cases missed on USG were one each of distal tip appendi-
citis, retrocaecal appendicitis and perforated appendix.

An important factor accounting for the variability in diag-
nostic accuracy reported with graded compression USG is 
that many USG examinations are not done by expert ra-
diologists. In our study, the rate of accuracy of diagnosing 
acute appendicitis on USG has been high due to an expert 
senior and dedicated sonologist and as all only male cases 
with Alvarado score of > 5 were taken.

Some superiority of helical CT over USG for the diagno-
sis of acute appendicitis in the present study was noted. 
A number of large prospective trials have demonstrated 
that CT is a highly accurate test for confirming or exclud-
ing acute appendicitis [17,18], but radiation hazards have 
to be kept in mind. Although various authors debate the 
figure, a normal appendix is seen more frequently at CT 
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than USG. Thus CT carries a better true negative rate.

With regard to the accuracy of USG compared with CT in 
the diagnosis of acute appendicitis, our USG results are 
better to those of previous reports [19,20,21]. In our study 
results are better probably because both USG and helical 
CT were done by experienced radiologists and all were 
male patients with Alvardo score more than 5. In 25 pa-
tients an alternative diagnosis was found at imaging evalu-
ation. The cases of ureteric stone, regional terminal ileitis 
and mesenteric adenitis were detected at both CT and 
USG.

In our view, graded compression USG with posterior man-
ual compression and focused helical CT technique exam-
ining the abdominopelvic junction, both provide sensitive 
and accurate diagnosis of acute appendicitis. USG finding 
should not be interpreted in isolation as appendicitis on 
USG alone cannot be excluded when an appendix has not 
been found and clinical correlation is important as even a 
negative study does not exclude the diagnosis. Debate still 
raises over the use of USG and CT in the setting of sus-
pected acute appendicitis, and local practice will depend 
on the surgeons, expertise of radiologists and availability 
of imaging facilities at short notice; but in our view imag-
ing should be done if Alvarado score is > 5. 

CONCLUSION
USG & CT both add value to diagnosis of acute appendi-
citis. USG for the diagnosis of acute appendicitis has accu-
racy almost similar to that of CT in expert hands with new-
er sophisticated USG machines resulting in no radiation. If 
clear-cut diagnosis of acute appendicitis is made on initial 
USG then CT is not necessary. 

REFERENCES
1.	 Kazarian KK,Roeder W, Mersheiner WL: Decreasing mortality and in-

creasing morbidity from acute appendicitis. Am J Surg 1970; 119:681-

685.

2.	 Pieper R, Forsell P, Kager L: Perforating appendicitis: A nine year survey 

of treatment and results. Acta Chir Scand 1986;530:51 –57.

3.	 Go PMNYH, Luyendijk R, Murting JDK : Metronidazo–protylaxe bij 

appedectomie. Med Tijdschr Geneejk 1986;130 : 777-778

4.	 Jeffrey RB Jr, Laing FC, Lewis FR. Acute appendicitis: high resolution 

real- time ultrasound finding. Radiology 1987;163: 11-14

5.	 Alvarado A (May 1986). “A practical score for the early diagnosis of 

acute appendicitis.” Annals of Emergency Medicine.15(5):557–64.

6.	 Wise SW et al. Comparative assessment of CT and sonographic tech-

niques for appendiceal imaging. AJR 2001;176:933 –941.

7.	 Fuchs JR, Schlamberg JS, Shortsleev MJ, Schuler JG. Impact of abdomi-

nal CT imaging on management of appendicitis: an update. J Surg Res 

2002;106: 131-136.

8.	 Bendeck SE, Nino-Murcia M, Berry GJ, Jeffery RB Jr. Imaging for sus-

pected appendicitis: negative appendectomy and perforation rate. Rdi-

ology 2002;225:131-136.

9.	 Naoum JJ, Mileski WJ, Daller JA et al. The use of abdominal computed 

tomography scan decreases the frequency of misdiagnosis in cases of 

suspected appendicitis. Am J Surg 2002;184: 587-589; discussion 589-

590.

10.	 Pena BM, Taylor GA, Fishman SJ, Mandl KD. The use of abdominal 

computed tomography scan decreases the frequency of misdiagnosis 

in cases of suspected appendicitis. Am J Surg 2002;184(6): 587-589;dis-

cussion 589-590.

11.	 Abu-Yousef MM, Bleicher JJ, Maher JW, Urdaneta LF, Franken EA Jr, 

Metcalf AM. High-resolution sonography of acute appendicitis. AJR 

1987;19:53 –58.

12.	 Puylaert JBCM, Rutgers PH, Lalisang RI, et al. A prospective study 

of ultrasonography in the diagnosis of appendicitis. N Engl J Med 

1987;317:666 –669.

13.	 Puylaert JBCM. US evaluation using graded compression. Radiol-

ogy1986 ;158:255 –360.

14.	 Franke C, et al. Ultrasonography for diagnosis of acute appendicitis: re-

sults of a prospective multicenter trial. World J Surg1999 ;23:141-148.

15.	 Borushok KF, Jeffrey RB Jr, Laing FC, Townsend RR. Sonographic 

diagnosis of perforation in patients with acute appendicitis. AJR 

1990;154:275 –78.

16.	 Birnbaum B, Wilson S. Appendicitis at the millennium. Radiology 2000 

;215(2):337 –48.

17.	 Rao PM, Rhea JT, Novelline RA. Sensitivity and specificity of the indi-

vidual CT signs of appendicitis: experience with 200 helical appendiceal 

CT examinations. J Comput Assist Tomogr 1997;21:686 –92.

18.	 Stroman DL, Bayouth CV, Kuhn JA, et al. The role of computed tomog-

raphy in the diagnosis of acute appendicitis. Am J Surg 1999;178:485 

–89.

19.	 Balthazar E, Birnbaum B, Yee J, Megibow A, Roshkow J, Gray C. Acute 

appendicitis: CT and US correlation in 100 patients. Radiology1994 

;190:31 –35.

20.	 Wilson EB et al. Computed tomography and ultrasonography in the di-

agnosis of appendicitis. Arch Surg2001 ;136:670 –675.

21.	 Pickuth D, Heywang-Kobrunner H, Spielmann RP. Suspected acute ap-

pendicitis: is ultrasonography or computed tomography the preferred 

imaging technique? Eur J Surg2000 ;166:315 –319.

 


