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Acute gangrenous appendicitis-diagnosis by spiral CT
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SUMMARY

Aim: Aim of the study is to demonstrate the usefulness and
validity of spiral CT in the evaluation and diagnosis of acute
gangrenous appendicitis, a serious complication of acute
appendicitis.

Material-method: twenty-two patients, aged 22-67 are pre-
sented. They were admitted in the outpatient department
of our hospital with clinical and laboratory findings sug-
gestive of acute appendicitis. All patients were examined
by CT after the oral administration of contrast material.
The imaging findings were confirmed intraoperatively. Re-
sults: a common imaging finding in all patients that were
examined by spiral CT, was the enlargement of the ap-
pendix with periappendiceal and right paracolic fissure
fluid collections. Intraluminal air-bubbles were demon-
strated in 19 patients (86.3%) and calcified faecaliths in
16 (72.7%). The wall of the inflamed appendix was dem-
onstrated abnormally thin in 15 patients (68.2%) while
thickening of the appendiceal wall was detected in 7 pa-
tients. In 15 patients localized peritonitis� imaging find-
ings were demonstrated by hazy periappendiceal and per-
icaecal fat, as well as stranding of the area. Diffuse peri-
tonitis was demonstrated in 7 patients as diffusely hazy
peritoneal fat stranding with fluid collections in the Doug-

las pouch. In 13 patients spiral CT detected diffuse in-
flammation of the right colon and terminal ileum, dem-
onstrated by thickening of their walls. Finally, obstruc-
tive ileus was demonstrated in 4 patients. Conclusion:
spiral CT is a valuable method, appropriate for the im-
mediate diagnosis of gangrenous appendicitis, which rep-
resents a serious complication of acute appendicitis. The
specific imaging findings of spiral CT, make early diag-
nosis and early operative management possible. These
imaging findings are especially taken into account, in or-
der to present some specific imaging diagnostic charac-
teristics for acute gangrenous appendicitis.
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INTRODUCTION

Acute appendiceal inflammation is one of the com-
monest causes of right lower quadrant abdominal pain.
Its diagnosis is established mainly by clinical findings,
and the patients are operated on immediately, or after
a brief clinical follow up, while the use of any imaging
methods is considered unnecessary. Recently many sur-
geons use newly introduced medical technology meth-
ods, especially in the field of diagnostic imaging, for a
preoperative imaging overview.

A substantial percentage of patients, ranging from 7-
25%, operated on with symptoms mimicking acute ap-
pendicitis have negative laparotomy results, whereas oth-
ers, such as the elderly, preschool children and women
of reproductive age, present with atypical symptoms. In
these cases diagnosis is difficult and imaging of the right
lower quadrant necessary.1-4

Detailed analysis of CT findings offers the possibility
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of a complete and accurate mapping of all pathological
lesions, resulting in a less time-consuming surgical proce-
dure, a smaller surgical wound, the avoidance of major
complications and finally a shorter in-hospital stay.5

The question that has recently arisen is whether it
would be useful for all patients with symptoms sugges-
tive of acute appendicitis to undergo CT-scanning as a
common practice.

This study is concerned with the diagnosis of acute
gangrenous appendicitis, a complication of acute ap-
pendicitis which involves the danger of appendiceal per-
foration and generalized faecal peritonitis, thus mak-
ing early diagnosis extremely important for its surgical
treatment.

PATIENTS-METHOD: Twenty-two patients be-
tween 22 and 67 years of age, 14 male and 8 female, were
admitted in the outpatient department of our hospital
with signs of acute appendicitis.

All patients were examined by spiral CT. A Picker
5000 PQ CT-scanner was used and a classical abdominal
examination protocol of 10mm sections, with extra thin
sections of 4-5mm at the anatomical area of the right
iliac fossa, was performed.

Oral contrast material was administered to all patients
before the CT scan.

In 14 patients intravenous contrast material was ad-
ditionally used.

RESULTS: Enlargement of the appendix was the
common imaging finding in all patients, with periappen-
diceal and right colic fissure fluid collections.

Intra-appendiceal air-bubbles were detected in 19 pa-
tients (86.3%). In 16 patients (72.7%) calcified faecaliths
were found in the appendiceal lumen. In 13 patients a sin-
gle faecalith was detected and two or three faecaliths at
different levels were observed in the rest of the cases.

Thinning of the appendiceal wall was detected in 15
cases (68.2%) whereas in 7 cases (31.8%) wall thicken-
ing was found. Localized peritonitis with periappendi-
ceal and pericaecal fat haziness and localized stranding
was detected in 15 patients. In 7 patients generalized
peritonitis was demonstrated by generalized stranding
and haziness of the peritoneal fat and intraperitoneal
fluid collections extending to the Douglas pouch.

In 13 (59.1%) patients inflammatory spreading in-
volved the caecal and terminal ileum wall and was dem-
onstrated by significant thickening of their walls.

Finally, obstructive ileus was also demonstrated in 4
cases (18.2%).

DISCUSSION

CT is a non-invasive and safe imaging modality for
the diagnosis of acute appendicitis. Currently Spiral and
Multi-slice CT have increased the speed of the examina-
tion and improved its spatial resolution aiding the radi-
ologist.

Imaging of a normal appendix by CT is possible in
44-51% of the patients that undergo an abdominal CT
scan for other reasons.6-8

Sensitivity and specificity for the diagnosis of acute
appendicitis ranges between 88-98% and 85-100% re-
spectively.9-12

The use of 5mm thick sections increases the meth-
od�s accuracy from 89 to 99%.13

The most common imaging finding suggestive of acute
inflammation of the appendix is localized peritonitis, dem-
onstrated by haziness of the periappendiceal fat with
stranding and small periappendiceal exudates along the
right colic fissure. In several studies the percentage of these
findings ranges between 68-100%.14-15

Enlargement of the appendix is also one of the com-
monest findings in 47-100% of the patients. An increase
of its diameter of more than 6mm is evaluated, whereas
other authors elevate this limit to up to 10mm.8, 16-17

In the current study the findings of increased appen-
diceal diameter and localized peritonitis were present in
100% of the cases.

According to the CT findings, the surgeon may rec-
ognize preoperatively:

1. the accurate anatomical position of the inflamed ap-
pendix especially in ectopic cases.

2. possible complications such as gangrene, perforation,
periappendiceal abscess and periappendiceal phleg-
mons.

3. other clinical entities that clinically mimic acute ap-
pendicitis, such as Crohn�s disease, malignancy of the
caecum and less commonly appendiceal mucocele,
dermoid ovarian cyst, endometriosis, perforated ex-
tra-uterine pregnancy, caecal inflammation, pseu-
domembranous colitis and peptic ulcer perforation.
Primary appendiceal neoplasms may initially present
with symptoms mimicking acute appendicitis.18-20
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Acute appendiceal inflammation can be obstructive
or non-obstructive. A faecalith, anatomical angulations,
lymphatic inflammatory hyperplasia of the appendiceal
wall and adhesions from previous operations are the main
causes of obstruction of the appendiceal lumen.21

The steps in the pathogenesis of acute obstructive ap-
pendicitis are the creation of a closed enteric loop with
inflammatory infiltration and oedema of the mucosa, pseu-
domembrane formation, ulcerations, vascular thrombo-
sis, haemorrhagic infarction, gangrene, necrosis and finally
perforation of the necrotic appendiceal wall.

There is a high risk for gangrenous appendicitis per-
foration, resulting in spillage of its content in the perito-
neal cavity. This is a serious complication, which can lead
to periapendiceal abscess formation, periappendiceal
phlegmon, generalized peritonitis, paralytic ileus and
even systemic sepsis.21

Obviously, the diagnosis of gangrenous appendicitis
is critical in the choice of treatment, which must be im-
mediate operation, in order to prevent perforation with
the previously mentioned possible complications.

We concluded that the diagnosis of gangrenous ap-
pendicitis can be safely established based on the follow-
ing 4 CT findings:

1. enlargement of the appendix

2. intraluminal air-bubbles

3. intraluminal faecalith

4. thinning of the appendiceal wall

Intraluminal air-bubbles can be found in the ob-
structed appendiceal lumen due to the presence of
anaerobic bacteria. Air-bubbles can be present even in
normal appendices, so this finding by its self cannot be
a diagnostic one. The presence of intraluminal air-bub-
bles must be taken into consideration in relation to ap-
pendiceal enlargement and thinning or thickening of
its wall (fig.1-2).

In our study, an intraluminal faecalith was found in a
quite high percentage (86.3%) of the gangrenous appen-
dicitises (fig.3), whereas in a smaller percentage (13.7%)
the appendiceal lumen obstruction was caused by lym-
phatic tissue proliferation.

A faecalith may obstruct the lumen of the appendix,
resulting in a closed cavity formation, containing faecal
debris, which enables bacterial proliferation. Usually the
faecalith is single and oval shaped with a diameter of 1-

Fig. 2. Spiral abdominal CT: demonstration of appendiceal
enlargement with intraluminal airbubble and wall thickening.
Diagnosis: acute gangrenous appendicitis

Fig. 1. Spiral abdominal CT: demonstration of appendiceal
enlargement with intraluminal airbubble and wall thinning.
Diagnosis: acute gangrenous appendicitis.

2cm. Rarely, two or more faecaliths can be found in the
appendiceal lumen at different levels (fig.4).

Faecaliths within gangrenous appendices is found in
2/3 of the cases. When a faecalith is demonstrated intralu-
minaly, appendicitis is gangrenous in 77% of the cases.21

Evaluation of the inflamed appendiceal wall is often
difficult, due to generalized oedema of the region and
the nature of the appendiceal content. Intravenous con-
trast medium administration improves the accuracy of
the appendiceal wall imaging.

In our study, thinning instead of thickening of the
appendiceal wall was observed in most of the patients
and this can be explained by the fact that at the initial
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inflammatory stages of an obstructive appendicitis inflam-
mation of the mucosa and oedema may progress to atro-
phy, ulceration and necrosis, leading to thinning in the
more advanced stages (fig 5).

Fig. 4a, b. Spiral abdominal CT: demonstration of significant
enlargement with two calcified intraluminal fecaliths at dif-
ferent levels and air bubbles, as well as generalized pericolic
fat sagginess demonstrating peritonitis. Diagnosis: acute gan-
grenous appendicitis with generalized peritonitis.

Fig. 3. Spiral abdominal CT: demonstration of appendiceal
enlargement with intraluminal calcified fecalith. Diagnosis:
acute gangrenous appendicitis

Â
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In the case of gangrenous appendicitis, the inflam-
mation may spread through tissues to the caecum and
terminal ileum and is demonstrated by thickening of their
walls. Thirteen of the 22 patients (59%) presented with
terminal ileitis and inflammation of the caecum demon-
strated by thickening of their walls.

Generalized peritonitis may coexist and is demon-
strated by extensive intraperitoneal fluid collections in
the Douglas pouch and generalized haziness of the peri-
toneal fat.

Finally, based upon the imaging findings, it is possi-
ble to diagnose the perforation of a gangrenous appen-
dix. Disruption of the appendiceal wall and the possi-
bility of the presence of an extraluminal calcified faec-
alith, as well as free intraperitoneal air-bubbles at the
region and periappendiceal abscess may lead to the
possible diagnosis of perforation of a gangrenous ap-
pendicitis (fig.6).

In conclusion, Spiral CT is an non-invasive and quick
imaging method, which may lead to the possible diagno-
sis of acute gangrenous appendicitis based upon the fol-
lowing imaging criteria: Enlargement of the appendix,
thinning of its wall, demonstration of faecaliths and/or
air-bubbles in the appendiceal lumen and these specific
imaging findings, can confirm the possible diagnosis of

Fig. 5. Spiral abdominal CT: demonstration of significant ap-
pendiceal enlargement with intraluminal calcified fecalith and
wall thinnining. Diagnosis: acute gangrenous appendicitis.



7 6 J. K. TRIANTAFILLIDIS, et al

berg SN, Kruskal JB. Acute appendicitis: effect of in-
creased use of CT on selecting patients earlier. Radiolo-
gy 2003;226:521-526

6. Garcia Pena BM, Taylor GA, Lund DP, Mandl KA. Ef-
fect of CT on patient management and costs in children
with suspected appendicitis. Pediatrics 1999;3:440-446

7. Grosskreutz SR, Gott WB, Balsara S, Burkhardt TK. CT
of the normal appendix. J Comp Assist Tomogr 1991;
15:575-577

8. Morris TK, Kavanagh M, Hansen P, Whiteford MH, De-
veney K, Standage B. The rational use of computed tom-
ography scans in the diagnosis of appendicitis. Am J Surg
2002;183:547-550

9. Stroman DL, Bayouth CV, Kuhn JA, Werstmorland M,
Jones RC, Fisher TL, McCarty TM. The role of Comput-
ed Tomography in the diagnosis of acute appendicitis. Am
J Surg 1999;178:485-489

10. Peck J, Peck A, Peck C, Peck J. The clinical role of non-
contrast helical CT in the diagnosis of acute appendicitis.
Am J Surg 2000;180:133-136

11. Lane MJ, Katz DS, Ross BA, Clautice-Eugle TL, Mind-
elzun RE, Jeffrey RBJr. Unenhanced helical CT for sus-
pected acute appendicitis. AJR 1997;168:405-409

12. Rao PM, Rhea JT, Novelline RA, Lawrason JN. Helical
CT technique for the diagnosis of appendicitis: prospec-
tive evaluation of a focused appendix CT examination.
Radiology 1997;202:139-144

13. Weltman DI, Yu J, Krumenacker JJr, Huang S, Moh P.
Diagnosis of acute appendicitis: comparison of 5- and 10-
mm CT sections in the same patient. Radiology 2000;
216:172-177

14. Keyzer C, Tack D, de Maertelaer V, Bohy P, Gavenois
PA, Van Gansbeke D. Acute appendicitis: comparison of
low-dose and standard-dose unenhanced multi-detector
row CT. Radiology 2004;232:164-172

15. Friedland JA, Siegel MJ. CT appearance of acute appen-
dicitis in childhood. AJR 1997;168:439-442

16. Rettenbacher T, Hollenweger A, Macheiner P, Retten-
bacher L, et al. Outer diameter of the vermiform appen-
dix as a sign of acute appendicitis: evaluation at US. Ra-
diology 2001;218:757-762

17. Lane MJ, Liu DM, Huynh MD, Jeffrey RBJr, Mindelzun
RE, Katz DS. Suspected acute appendicitis: nonenhanced
helical CT in 300 consecutive patients. Radiology
1999;213:341-346

18. Pickhardt PJ, Levy AD, Rohrmann CA, Kende AI. Pri-
mary neoplasms of the appendix manifesting as acute ap-
pendicitis; CT findings with pathologic comparison. Ra-
diology 2002;224:775-781

19. Yu J, Fulcher AS, Turner MA, Halvorsen RA. Helical
CT evaluation of acute right lower quadrant pain: Part
II. Uncommon mimics of appendicitis. AJR; 2005:184:
1143-1149

20. Macari M, Hines J, Balthazar EJ, Megibow A. Mesenter-
ic adenitis: CT diagnosis of primary versus secondary caus-
es: incidence and clinical significance in pediatric and
adult patients. AJR 2002;178:853-858

21. Maingot�s Abdominal Operations, Eighth Edition 2003,
Acute appendicitis;1258-1262

Á

Â

Fig. 6a, b. Spiral abdominal CT: demonstration of appendi-
ceal enlargement which is located at a higher position close to
the anatomical region of the right kidney, with an extralumi-
nal fecalith and a small periappendiceal abscess formation.
Diagnosis: perforation of acute gangrenous appendicitis with
periappendiceal abscess formation.

acute gangrenous appendicitis, leading to immediate op-
erative treatment.
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