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1. Visualization of appendix

2. Appendiceal location (abdominal, retrocecal, pelvic
type)

3. Appendiceal diameter

4. Relative appendiceal enhancement compared with
adjacent bowel enhancement (less than, equal,
greater, or no enhancement)

5. Focal defect in the enhancing appendiceal wall

6. Presence and degree of periappendiceal or regional
inflammation stranding (absent, mild, moderate,
or severe)

7. Presence of discrete periappendiceal fluid and
other abdominal fluid collection (absent, mild,
moderate, or severe)

8. Presence of an abscess (well-delineated, discrete
collection with rim enhancement)

9. Presence of a phlegmon (diffuse and substantial
inflammation of the periappendiceal fat with ill-
defined fluid collection)

10. Presence of an appendicolith(s) (extraluminal or
intraluminal)

11. Presence of an extraluminal gas

12. Cecal inflammation (absent, mild, moderate, or
severe)

13. Mesenteric lymphadenopathy (one or more nodes
larger than 1 cm. in short axis diameter, or as a
cluster of four or more nodes of any size in the
RLQ)

14. Subjective assessment of bowel dilatation
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1. Acute appendicitis without presented of perforation.
2. Acute appendicitis with possibly present perforation
3. Acute appendicitis with moderately present
perforation
4. Acute appendicitis with definitely present perforation
5. No acute appendicitis, other diagnosis is suggested
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annly (sensitivity) 2a959FuNEvLA 1, 2 uay 3 Wh
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87.5% AMNRNILIAZAY (specificity) WNU 81.8% Uay
ANNLNUEN (Accuracy) WU 84.2% sauamolSlummat 3
anaFanndosasisiuymsudasrlumiiasunmeldds
571Lﬁ‘i_l‘ﬁﬁﬂ?iLL@ﬂ%B@‘ﬂad\lﬁadﬂﬁﬂmWLSﬂGEL‘SﬁﬂaNﬂ’JLG}a%LﬁHU
Hunardauaznendinen dwnlesld Kappa nuheny
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seaulmnag (k=0.486; moderate agreement), reader A Wy
consensus Sleaanadasiuoglusedinhunas (k=0 486;
moderate agreement), reader B La¢ consensus Aoy
ﬂa@@ﬁadﬁuaﬁmzﬁua (k=0.789; substantial agreement)
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anaEanndnsassEumndusasulun e uma CT signs
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Patient characteristics Non-perforated appendicitis Perforated appendicitis Overall
Sex

Male 5 4 9 (47.4%)

Female 7 3 10 (54%)
Age

Mean (yr) 57.2 31.2 476

Median (yr) 60.5 26 54

SD 18.7 24.3 24
Range (yr) 23-86 4-60 4-86

a

M19197 2 LRk AMIIBINHIAIZAY Lay AnELEuE s dumdusasulumA Rt @R nsuifimeuen
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Properties of diagnostic test Reader A Reader B Reader C
Sensitivity 42.9% 100% 87.5%
Specificity 83.3% 66.7% 72.7%
Accuracy 68.4% 77.7% 78.9%
PPV 60% 60% 70%
NPV 71.4% 100% 88.9%
False positive 16.7% 33.3% 27.3%
False negative 57.1% 0% 12.5%

A = SSEWWETUA 1: B = S9Funmevud 21 C = S98unvemnd 3 (consensus); PPV = positive predictive value;

NPV = negative predictive value
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Properties of diagnostic test

All Readers

Sensitivity
Specificity
Accuracy

PPV

NPV

False positive
False negative

87.5%
81.8%
84.2%
77.8%
90%
18.2%
12.5%
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Diagnosis and CT signs Reader A& B Reader A & Consensus Reader B & Consensus
Diagnosis of perforation 0.486 0.486 0.789
CT findings Abscess 0.689 0.774 0.481
Extraluminal gas 0.159 0.441 0.496
Intraluminal appendicolith(s) 1.000 0.642 0.642
Extraluminal appendicolith (s) - - -
Phlegmon 0.568 0.377 0.345
Defect -0.086 0.095 0.086

A = S9FuNEUA 1 B = S9BunnEmud 2 C = SsEunmEviud 3 (consensus)

5171 1-3 Wurh CT sign abscess fammiaenadasivunms
96 (k=0.481-0.774; moderate to substantial agreement),
extraluminal gas HeNNFEAAFBITULTNA (k=0.441-0.496;
moderate agreement) ANUTEAINS reader A LY B “7‘;
Vl,siﬂamé’adﬁ’u (k=0.159), intraluminal appendicolith(s)
SemusannaesiuAnedann (k=0.642-1.000; substantial to
almost perfect agreement) #7% extraluminal appendicolith
S anm9ITedainy phlegmon AanuEanadasiwa 1409
1huna (k=0.345-0.568: fair to moderate agreement),
& defect in appendiceal wall enhancement TN
$urmdusiasyniiv wohlalaonedoaits (ke-0.086-0.095)
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Consensus review 984 CT sign (MWANTIEnaxRIna3)
“ﬁﬁﬂﬁmu 5 %44@ (focal defect in the enhancing appendiceal
wall, presence of an abscess, presence of a phlegmon,

presence of an extraluminal appendicolith(s), presence
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100 CT sign abscess ﬁmmvl,’a (sensitivity) WREANN
waiueh (accuracy) 5898930 A8 3p8aY 100 LAY 85.7 MK
A6 Fauanalueniofl 5 a9 extraluminal appendicolith
A oA \ Ae o A Mya a A
i CT sign aﬂam\‘mm@muwuamwvl,ammﬁl,mnmq EiN
anmeAdeitlimy  dmenausngwes CT signs Ueay
A v A 6 } A

%H@i%ﬂﬁLL‘]_]aNﬂsﬂaﬁﬂﬁLLWﬂHLL@]&SWWH LLﬂ@G\IL'ﬂHG]ﬁNW 6

#1138 small bowel dilatation, cecal inflammation,
increased relative wall enhancement, periappendiceal or
regional inflammation stranding, discrete periappendiceal
fluid and other abdominal fluid collection %t VLJJVLG’Tﬁ
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i 3 nwdnmadeonfuveitaiamesithemeant
30 9 mﬂﬁ%uﬁﬁﬁu%ﬁgﬁﬁﬁ@%ﬂ (plain CT) ¥lae single
detector row CT, b mm thickness waaslidin CT sign
“Intraluminal appendicolith” I@]EJE‘U A-C Lﬂ%;a‘ﬂ@ial,ﬁm
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31971 5 Consensus review Jasmdnaisdinaniumaiiandny 5 sliafitelumsitadeldfsnauasimsinnmys

CT signs Sensitivity Accuracy
Abscess 100% (6/6) 85.7% (6/7)
Extraluminal gas 100% (2/2) 100% (2/2)
Phlegmon 100% (1/1) 33.3% (1/3)
Focal enhancement defect 100% (4/4) 60% (6/10)

Extraluminal appendicolith - -
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Maeh 6 A lumsitasumwdnmisdeanfiansfigndy 5 siefitelumsitass [Fsniuasimsuanmequen

o

NNSIRUNTE LAY

Accuracy
CT signs
Reader A Reader B Reader C
Abscess 57.1% 88.9% 85.7%
Extraluminal gas 50% 80% 100%
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Differentiation of Nonperforated from Perforated Appendicitis: Accuracy
of CT Diagnosis in Clinically Equivocal Cases

Thanpong Rangsipaht, Chotinand Piriyanand, Busabong Noola, Anuchit Auamthanthong,

Sriruarn Chunhachart and Supakajee Saengruang-Orn
Radiology Department, Phramongkutklao Hospital

Purpose : To determine retrospectively the accuracy of computed tomography (CT) in differentiating acute non-
perforated appendicitis from perforated appendicitis and determine agreement among readers for the diagnosis
of appendiceal perforation. Materials and Methods : Two radiologists were blinded to patient identification but
were informed that all patients presented to the emergency department with abdominal pain and underwent
appendectomy. Radiologists independently reviewed single detector row CT images of 19 patients (9 males, 10
females; mean age 47.6 years; age range 4-86 years). Individual findings and confidence level for the diagnosis
of perforated appendicitis were noted. Consensus interpretation was performed with a third radiologist. The
agreement among radiologists for the diagnosis of appendiceal perforation were calculated by using Kappa.
Result : The perforated group comprised 7 of the 19 patients (36.8%). Sensitivity for diagnosis of perforated
appendicitis was 87.5%, specificity was 72.7%, and accuracy was 78.9% on consensus review. Extraluminal gas
and abscess were statistically significant indicators for diagnosis of perforation and had an accuracy of 100%
and 85.7% respectively. The agreement among readers were moderate to substantial agreement. Conclusion:
Extraluminal gas and abscess were statistically significant indicators for diagnosis of perforation with moderate
to substantial agreement among readers.

Key words: ® Accuracy @ Computed tomography @ Acute non-perforated appendicitis

RTA Med J 2010;63:143-53.
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