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AbstractAbstractAbstractAbstractAbstract

AIM: Although the radiological features of acute appendicitis
have been well documented, the value of plain radiography
has not been fully appreciated. The aim of this study was
to determine the frequency of the association of acute
appendicitis with images of fecal loading in the cecum.

METHODS: Plain abdominal radiographs of 400 patients
operated upon for acute appendicitis (n = 100), acute
cholecystitis (n = 100), right acute pelvic inflammatory
disease (n = 100) and right nephrolithiasis (n = 100)
were assessed. The presence of fecal loading was recorded
and the sensitivity and specificity of this sign for acute
appendicitis were calculated.

RESULTS: The presence of fecal loading in the cecum
occurred in 97 patients with acute appendicitis, 13 patients
with acute cholecystitis, 12 patients with acute inflammatory
pelvic disease and 19 patients with nephrolithiasis. The
sensitivity of this sign for appendicitis was 97% and its
specificity to this disease was 85.3%. Its positive predictive

value for appendicitis was 68.7%; however, its negative

predictive value for appendicitis was 98.8%.

CONCLUSION: The present study suggests that the

presence of radiological images of fecal loading in the
cecum may be a useful sign of acute appendicitis, and

the absence of this sign probably excludes this disease.

This is the first description of fecal loading as a radiological
sign for acute appendicitis.
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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

Abdominal pain in the right lower quadrant is probably

one of the most challenging problems in Medicine[1-4].  In
most patients, acute appendicitis is diagnosed on the basis

of clinical examination, white blood cell count, abdominal

radiographic studies, and abdominal ultrasound [1-5].

However, the less than perfect accuracy of these exams

leads to a high rate of misdiagnosis leading to a rate of

negative appendicectomies of about 15%[1,2,6,7]. In order to
avoid the unnecessary removal of the appendix, other

investigation methods, such as computed tomography and

abdominal scintigraphy have been proposed, without real

advantages[2-5].

In the presence of acute abdominal pain, abdominal

radiographs are relevant and helpful, but little significance
is attached to this exam in appendicitis although associated

radiological features have been documented, such as localized

adynamic ileum (51-81% of cases), increase in soft-tissue

density in the right lower quadrant (12-33%), appendicoliths

(7-14%) and deformity of  cecum (4-5%)[1,5,8-10]. The aim
of this prospective study was to evaluate an apparently new

sign present in the plain abdominal radiography of patients

with acute appendicitis, i.e., images of fecal loading in the

cecum. This sign was studied comparatively with other

patients presenting acute right abdominal pain due to other

diseases. This is the first description of fecal loading as a
radiological sign for acute appendicitis.

MAMAMAMAMATERIALS AND METHODSTERIALS AND METHODSTERIALS AND METHODSTERIALS AND METHODSTERIALS AND METHODS

Four hundred consecutive patients with acute right

abdominal pain were prospectively studied at the Alfa

Institute of  Gastroenterology of  the Hospital of  Clinics

and Hospital Julia Kubitshek between 2002 and 2004. No

patient was discarded from this investigation.
Plain abdominal radiographies were obtained for all

patients before treatment in order to verify the presence

of fecal images in the cecum. These patients were divided

into the following four groups, with 100 patients each,

according to their disease.

Acute appendicitis
Patients of both sexes (62 men and 38 women) ranging in

age from 10 to 73 (28.3±12.2) years. All patients were

operated for acute appendicitis and the diagnosis was
confirmed in all cases by histologic examination of  the

removed appendix. Fifty of the patients with positive fecal

loading in the cecum during the appendicitis period were

submitted to a new plain abdominal radiography on the



second postoperative day, to verify the presence of this

sign after the appendicectomy.

Acute cholecystitis
Patients of both sexes (30 men and 70 women) ranging in

age from 17 to 75 (mean 49.4±16.3 years). All patients

were operated for acute cholecystitis and the diagnosis was

confirmed in all cases by histologic examination of  the

removed gallbladder. Eight of these cases presented acute

cholangitis as well.

Right pelvic inflammatory disease
Women of  the age from 20 to 45 (mean 32.3±8.1 years).

The complaint of these cases was due to right hydrosalpingitis

(69 cases), right Fallopian pregnancy (14 cases), rupture of
a right ovarian cyst (12 cases) and torsion of the right ovary

(5 cases). The diagnoses were confirmed in all cases by

clinical follow-up, pelvic ultrasound, laparoscopy, and
surgical procedures.

Right nephrolithiasis
Patients of both sexes (42 men and 58 women) ranging in
age from 10 to 73 (43.5±14.3) years. The diagnosis was

confirmed in all these cases by plain abdominal radiography,

urography, ultrasound and CT scan.

The radiological image studied was cecal intraluminal

mass consisting of a mixture of soft tissue and internal gas

bubble like feces, suggesting fecal impaction, or residual
feces. The amount of fecal material and consequent cecal

dilatation were considered.

The sensitivity and specificity of this radiological sign,

as well as its positive and negative predictive values for

acute appendicitis were calculated.

The present study followed the Ethics Principles of
Research in Humans, according to World Medical Association

Helsinki Declaration, adopted in 1964 and amended in 1996,

and was approved by the Ethical Committee of the

Department of  Surgery of  the Medical School of  the Federal

University of Minas Gerais, Belo Horizonte, Brazil. All

exams performed on these patients are routinely employed
in the presence of acute abdominal pain in the hospitals

where this investigation was carried out.

RESULRESULRESULRESULRESULTSTSTSTSTS

Table 1 describes the presence of  fecal loading in the cecum
of the patients of the four groups (Figure 1A). Some of
these radiographs showed cecal dilatation by the large
amount of fecal mass (Figure 1B).

The sensitivity of this sign was 97% for acute appendicitis,
13% for acute cholecystitis, 12% for right acute pelvic
inflammatory disease and 19% for right nephrolithiasis. The
specificity of fecal loading in the cecum for acute appendicitis
was 85.3%. The positive predictive value of this sign for
acute appendicitis was 68.7%; however, its negative
predictive value for appendicitis was 98.8%.

On the second postoperative day, only two of the 50
patients with previous positive radiological sign preserved
the fecal loading in the cecum. In the other 48 patients, this
sign disappeared from the cecum.

Table 1  Presence of fecal loading in plain abdominal radiographs of
400 patients with right acute abdominal pain divided into four groups
(n = 100 each)

                 Fecal loading
Disease

    Present      Absent

 n              (%)  n              (%)

Acute appendicitis 97 97   3   3
Acute cholecystitis 13 13 87 87
Right pelvic inflammatory disease 12 12 88 88
Right nephrolithiasis 19 19 81 81

DISCUSSIONDISCUSSIONDISCUSSIONDISCUSSIONDISCUSSION

Although a few studies have suggested that plain abdominal
radiography is not helpful anymore in patients with acute
abdominal pain, its indiscriminate use remains the rule in
most emergency units[6,8,9-11]. However, the radiological signs
described in the literature are not constant or characteristic
of appendicitis. Recent investigations have called into question
the value of routine use of plain abdominal radiography in
patients with suspected appendicitis[1,3,4,9]. Many physicians
consider ultrasound studies as standard in acute abdominal
pain, believing the impact of radiograph is not of value.

In this prospective study, the association of acute

Figure 1  Plain radiographs of the abdomen in the presence of acute appendicitis,
showing the fecal loading (cecal intraluminal mass consisting of a mixture of soft
tissue and internal gas bubble like feces). A: The image of fecal loading in the

cecum (arrow) and right colon (arrow); B: The film of another patient with acute
appendicitis. Observe residual gross fecal loading with consequent dilatation of
the cecum (arrow).
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appendicitis with images of fecal loading in the cecum had
a sensitivity of 97% and a specificity of 85.3% when
compared with other common causes of acute right
abdominal pain. This rate is higher than the frequency
of other clinical, laboratory, or radiological signs associated
with acute appendicitis.

Another important result of the present study is based
on the predictive value. According to these data, the
possibility of appendicitis in the presence of fecal loading
in the cecum is 68.7%. However, the absence of this sign
practically excludes the diagnosis of appendicitis, which may
occur in only 1.2% of cases.

We could not understand the pathophysiology to answer
why appendicitis could lead to fecal loading in the cecum.
However, we believe it is worth supposing that this sign
may be related to a local ileum of the cecum with stool,
which occurred in the presence of an acute inflammatory
condition. This is the first description of fecal loading as a
radiological sign for acute appendicitis.

In conclusion, the results of  the present work suggest
that the presence of images of fecal loading in the cecum
on plain abdominal radiographs may be a useful sign
associated with acute appendicitis. This association should
be emphasized, mainly considering that this sign is rare in
the presence of other acute inflammatory abdominal

diseases and disappears when the inflamed appendix is
removed.
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