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The Importance of Fecaliths in the Aetiology of Acute Appendicitis
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Rezumat

Importanta fecalitilor in etiologia apendicitei acute

Scop: Fecalitii, hiperplazia limfoid4, paraziti, reziduurile
vegetale nedigerate si corpii striini sunt luati in considerare in
etiologia apendicitei acute. In articolul nostru am discutat
despre fecaliti, formarea fecalitilor, si valoarea etiologicé.
Metode: Pacientii care au fost operati de apendiciti acuti intre
2009-2010 sunt analizati retrospectiv.

Rezultate: Varsta medie a fost de 29,3. 261 (36,1%) cazuri au avut
fecaliti. Dintre cazurile cu fecaliti au fost decelate 19 apendicite
acute, 95 flegmoane, 30 de apendicite acute perforare.
Conclugii: Patologia intraluminala joacd, probabil, un rol major
in dezvoltarea apendicitei acute. Constatarile intraluminale
patologice pot fi, de asemenea, observate la persoanele sana-
toase si aceastd conditie nu presupune existenta apendicitei
acute. Boala progreseazi de la fecalit intraluminal, fira
inflamatie, la perforatie, de la inceput. Existd o multime de
explicatii cu privire la formarea fecalitilor. Diagnosticul de
fecalit se poate face cu ecografie abdominala, tomografie
computerizatd si tehnici de imagistici prin rezonanta
magneticd. In caz de fecalit intraluminal demonstrat prin
examinare ultrasonografica la un pacient cu simptome clinice
de apendicita acutd, apendicectomie trebuie si fie efectuate in
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opinia noastra cit mai repede. Apendicectomia precoce scade
morbiditatea si mortalitatea.
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Abstract

Aim: Fecaliths, lymphoid hyperplasia, parasites, undigested
plant residues and foreign bodies are considered as part of the
aetiology of acute appendicitis. In our article we discussed
about fecaliths, fecalith formation, and its aetiological value.
Methods: Patients which have been operated onfor acute
appendicitis between 2009-2010 are analysed retrospectively.
Results: The average age was 29,3. The number of cases with
fecalith was 261 (36,1%). Out of these, 19 acute appendicites,
95 phlegmons, and 30 perforations were detected.
Conclusions: Intraluminal pathologies probably play a major
role in the development of acute appendicitis. Intraluminal
pathological findings may also be seen in healthy persons
without necessarily pointing toacute appendicitis. Disease
progresses from intraluminal fecalith with no inflammation
to perforation from the beginning. There are many explana-
tions regarding the formation of fecaliths. Diagnosis of the
fecalith may be decided with ultrasonography, computed
tomography and magnetic resonance imaging techniques. In
case of preoperatively demonstrated intraluminal fecalith
through ultrasonographic examination with clinical symptoms
of acute appendicitis, early appendectomy must be performed
in our opinion. Early appendectomy lowers morbidity and
mortalityrates.
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Introduction

Acute appendicitis is the most frequently detected pathology
of acute abdomen in general surgical practice. Acute
appendicitis is 1.3 to 1.6 times more common in males than
in females. Lifelong probability of acute appendicitis
development for a person is 7-10%. It is mostly seen between
20-40 ages. Despite the controversies and relative lack of
knowledge regarding the function of this organ, surgical
approaches have been thoroughly developed. There are
numerous articles and theories about theconstitution of
appendicitis and many more experimental studies have been
performed in order to reveal the physiopathology development
of this disorder. Nowadays, the evacuation of luminal content
blockages is the generally accepted mechanism. Ongoing
secretion despite of an outlet plugging leads toincreased intra-
luminal pressure and diminishes appendix wall perfusion. If
this pathologic condition persists long enough, secondary
inflammation processescause tissue damage on the appendix
wall even ending with perforation, which is a condition
surgeonsencounter frequently. Lymphoid hyperplasia, fecaliths,
intraluminal parasites, undigested plant residuals and foreign
bodies, tumours are the main factors determined. Fecaliths,
their development and role in the aetiology of appendicitis are
discussed in this article. However not allfecaliths in the
appendix lumen can cause appendicitis and,on the other
hand, not every appendicitis is supposed to contain fecaliths.
This article discusses the preoperative evaluation of
appendicitis,based onfecalith formation and its relation to
thesurgical pathology of appendicitis (1,2,3,4).

Material and Method

Patients which had been operated onfor acute appendicitis
between 2009-2010 in Izmir BucaSeyfiDemirsoy Large State
Hospital General Surgery Department were explored retro-
spectively. Specimens were kept in 10% formalin solution and
sent to thepathology department for microscopic evaluation.
Fecalith containing cases were included in this study.

Results

Between January 2009 and December 2010 there were 723
patients admitted to the hospital with acute appendicitis. The
average age was 29,3. Fecalith containing tissue number was
261 (36,1%).0ut of these cases95 had phlegmon, 30 perfora-
tion and 19 histo-pathologic acute appendicitis additional
findings. No deaths were recorded.
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Discussions

The appendix is a luminal organ resident at the base of cecum.
Average length is 8-13 cm. Its blood supply originates from
the ileocolic artery and venous drainage runs down to theileo-
colic vein as estimated. The mesoappendix contains
lymphatic nodules performing lymphatic drainage of the
appendix itself. The base of the appendix has a definite
anatomical position, having been described as pre-ileal, post-
ileal, pelvic, or retrocecal etc. The base of the organ lies on top
of the unification of the 3 teniacoli, which helps surgeons
locate theappendix during the operation. The histological
layers of the appendix are themucosa, sub-mucosa, muscular
layer, and serosa. (5,6,7,8)

Abdominal pain, loss of appetite, nausea, vomiting, weak-
ness and sometimes diarrhea are some well-known signs and
symptoms. Pain traditionally starts from the epigastrium and
descends to the right lower quadrant of the abdomen and
settles there. Tenderness and rebound are generally absent
when the pain first appears in the epigastrium, but are
experienced later when the pain settles in the right lower
quadrant of the abdomen. Tenderness and rebound suggest that
the inflammation has reached the parietal peritoneum beyond
the appendix’s wall. Retrocecal located appendix inflammation
may not lead to obvious peritoneal irritation, but the relation
between the intensity of hematuria and the proximity to the
ureter is perhaps the most important diagnostic finding
regarding appendicitis in urinalysis (6,9).

According to current consensus, luminal obstruction plays
an important role in the physiopathology of appendicitis. On
going secretion production and luminal exit obstruction
secondarily cause increased intraluminal pressure and bacterial
overgrowth. This pressure increment reduces appendix wall
tissue perfusion and apparent congestion and edema appear.
Inflammation and bacterial overgrowth are the cause of
macrophage and neutrophil migration, rather than aphlegmon.
Continuing pressure increment and tissue edema lead
toreduced tissue perfusion, and result in necrosis or even
perforation. Perforation leads to intraluminal material
scattering in the peritoneal cavity. Microorganisms, parasites,
undigested food, plant seeds and foreign material are some
certain components of appendix luminal content. An intra-
abdominal abscess formation can be the outcome of appendix
perforation. Fecaliths retained intra-abdominally may harbor
microorganisms in a blood proof area and this results in
resistant infections and recurrent intra-abdominal abscesses. For
this reason, all fecaliths must be removed from the abdominal
cavity. Besides fecaliths, lymphoid hyperplasia is also a major-
cause event in the physiopathology of acute appendicitis.
Lymphoid hyperplasia itself can cause luminal obstruction.
Besides bacteria, some viruses are said to be responsible for
acute appendicitis physiopathologyto some extent (10,11,12,
13,14).

The fecalith itself is a rigid stool particle collection seen in
the appendicular lumen. Orally ingested food passes through
to the cecum from the small intestine and starts to be
converted into feces. Some small stool pieces may enter the
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appendicular lumen. These stool pieces may leave the lumen
spontaneously and this expected movement outside the
appendix lumen depends greatly on the viscosity of the stool.
Viscous and sticky stools are a good candidate to produce
fecaliths. High water content of the stool leads to less fecalith
production, as has been estimated. Food fiber content level is
a major determinant of the stool’s water percentage and its
viscosity. Some authors advocate that the prevalence of
fecaliths is higher in developed countries than developing
countries. The low-fiber diets followed in developed countries
lead to fecalith formation. They develop faster in people that
consume a diet deficient in fiber, because their stools are more
tenacious. A high-fiber diet speeds stool transit times, reduces
faecal viscosity, and inhibits fecalith formation. Fecaliths may
tend to enlarge gradually. Materials entering the lumen of the
appendix may be plastered around the fecalith. The expansion
of a previously negligible fecalith can obstruct the lumen out-
flow and result in acute appendicitis (1,15,16).

Mucosal inflammation is another event believed to be
responsible for outflow plugging, as the materials in the lumen
may erode the appendix wall. Broken integrity of the wall
tissue gives opportunity to bacterial translocation. Micro-
organisms passing through the mucosal layer infiltrate the
whole layer and cause acute appendicitis (17,18).

Based on the information provided above we can say that
as a fecalith in a normal person may block the appendicular
lumen outflow, increased inside pressure, bacterial overgrowth,
overall inflammation of the appendix wall can together result
in an acute appendicitis scene. Intraluminal fecaliths do not
point to an acute appendicitis condition themselves, as silent
intraluminal fecaliths have been discovered before in a radio-
logical study. Performing appendectomy and demonstrating
the presence of a fecalith in the appendix lumen can only
determine that fecaliths are an etiologic factor in acute
appendicitis cases (2,10,18). In addition to inflammation,
phlegmon appendicitis specimens show polymorph nuclear
leukocyte infiltration without necrosis (19).

A case with complete obstruction of the appendicular
lumen exit is presented in an intra-operative photography
(Fig. 1). Fecalith impaction as the cause of appendicitis was
seen in the same patient (Fig. 2). Appendix lumen outflow
obstruction triggers a sequence of events beginning with
pressure rise and bacterial overgrowth, these two factors
linking the condition to inflammation, phlegmon and finally
perforation. If gross examination of the appendix specimen
reveals only fecalith with no additional findings of appendicitis
pathology, we can say that the operation was performed at the
very beginning of the disease course. The percentage of acute
appendicitis with fecalith inside is 36,1% in our series,
according to medical literature. After the onset of typical
clinical complaints of the patient, the evolution continues with
fecalith detection, to perforation at the end. There were 261
fecalith containing appendix cases in our series out of which
19 (7,3%) were accompanied by histo-pathologic acute
appendicitis, 95 (36,4%) by phlegmon, 30 (11,4%) by perfora-
tion. The number of specimens containing fecalith as a unique
histopathologic finding was 117 (44,9%) (Graphic 1). According

Figure 1. Appendix lumen is
obstructed by fecalith

Figure 2.  Fecalith is seen in the lumen
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to some clinical researches, appendixfecalithsare associated
with complicated appendicitis (perforation and abscess). The
presence of fecaliths is associated withearlier and higher rates
of perforation (20,21).



Figure 3. Imaging of the appendix in preoperative period through
ultrasonography. Fecalith and shadow is seen

Computed tomography and magnetic resonance imaging
technique can be used to demonstrate the presence of a
fecalith. Radiologist explore the enlarged appendix calibre
(greater than 6 mm), periappendicular fat tissue infiltration,
free fluid around the appendix and fecalith presence on the
images. An appendix that cannot be not compressed during
probe compression during ultrasonographic examination is a
key finding for the radiologist in acute appendicitis. In
obese patients and in the case of a retrocecal appendix, ultra-
sonography may offer limited help and in these conditions CT
scan is more helpful. The major disadvantage of CT is
radiation emission which makes its necessity controversial,
especially for young or pregnant patients for whom USG and
lor MRI are non-invasive. Sensitivity and specificity of USG
for detecting acute appendicitis is 88% and 99%, respectively.
CT sensitivity ranges from 77% to 98% and a specificity
ranging from 83% to 100% in appendicitis diagnosis.
Sensitivity and specificity of MRI are 100% and 99% respec-
dvely (3,22,23,24,25).

A preoperative USG image of fecalit hand its acoustic
shadow of the case shown on figure 1 and 2 were seen clearly
(Fig. 3).

As a conclusion, the obstruction of the lumen is the
dominant etiologic factor in acute appendicitis. Fecaliths are
the most common cause of appendicular obstruction. Increased
intake of fibre in diets reduces fecalith formation and
appendicitis development probability. To our opinion, in case of
fecalith demonstration on radiologic images of a patient with
early complaints of appendicitis, appendectomy must be
performed without a waste of time. Early appendectomy reduces
morbidity and mortality.

References

1. Itskowitz MS, Jones SM. Appendicitis. Emerg Med. 2004;
36:10-5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

759

Huwart L, El Khoury M, Lesavre A, Phan C, Rangheard AS,
Bessoud B, et al. Is appendicolith a reliable sign for acute
appendicitis at MDCT? ] Radiol. 2006;87(4 Pt 1):383-7.
French

van Randen A, Laméris W, van Es HW, ten Hove W, Bouma
WH, van Leeuwen MS,; et al. Profiles of US and CT imaging
features with a high probability of appendicitis. Eur Radiol.
2010;20(7):1657-66. Epub 2010 Jan 30.

Engin O, Ipekci F, Cengiz F Calik B, Muratli A. Problems in
the management of the appendiceal carcinoid tumors. Journal
of Universal Surgery. 2012;1(1):1.

Skandalakis L], Colborn GL, Weidman TA, Skandalakis JE,
Skandalakis PN. Appendix. In: Under editorship of
Skandalakis JE. Surgical Anatomy The Embryologic and
Anatomic Basis of Modern Surgery. Greece: PMP Ltd; 2004.
p. 843-860.

Lally KP, Cox CS, Andrassy DJ. Appendix. In: Under
editorship of Townsend CM, Beauch RD, Evers BM, Mattox
KL, eds. Sabiston Textbook of Surgery 17th edition.
Philadelphia: Ed. Saunders; 2004. p. 1381-1400.

Bilgin N, Akut Apandisit. In: Under editorship of Sayek I, ed.
Temel Cerrahi (3rd ed.). Ankara: Giines Kitabevi; 2004.
p. 1191-1197.

Erbengi T. Histoloji 2. 1* eddition. Istanbul: Ed. Beta Basim
Yayim Dagitim AS; 1985.

Smink DS, Soybel DI. Appendix and Appendectomy. In:
Under editorship of Zinner M]J, Ashley SW, eds. Maingot’s
Abdominal Operations. 11th edition. NewYork: Ed. The
McGraw-hill Co.; 2007. p. 589-611.

Engin O, Yildirim M, Yakan S, Coskun GA. Can fruit seeds
and undigested plant residuals cause acute appendicitis? Asian
Pacific Journal of Tropical Biomedicine. 2011;1:99-101.

Turan YH, Kalyoncu S, Boran N, Gungor M, Demirel LC,
Ortac E Concurrent appendectomy in gynecologic surgery. T
Klin Jinekol Obst. 1994;4:190-2.

Green SM, Schmidt SP, Rothrock SG. Delayed appendicitis
from an ingested foreign body. Am ] Emerg Med. 1994;12(1):
53-6.

Moteki T, Horikoshi H. New CT criterion for acute
appendicitis: Maximum depth of intraluminal appendiceal fluid.
AJR Am ] Roentgenol. 2007;188(5):1313-9.

Pieper R, Kager L, Tidefeldt U. Obstruction of appendix
vermiformis causing acute appendicitis. An experimental
study in the rabbits. Acta Chir Scand. 1982;148(1):63-72.
Grimes C, Chin D, Bailey C, Gergely S, Harris A.
Appendiceal faecaliths are associated with right iliac fossa
pain. Ann R Coll Surg Engl. 2010;92(1):61-4.

Jones BA, Demetriades D, Segal 1, Burkitt DP. The prevalence
of appendiceal fecaliths in patients with and without
appendicitis. A comparative study from Canada and South
Africa. Ann Surg. 1985;202(1):80-2.

Dicle N, Sayin AY, Eliyatkin N, Selek E, Postaci H. Parasitic
appendicitis. Medical Journal of Izmir Hospital. 1997;3:105-8.
Engin O, Calik S, Calik B, Yildirim M, Coskun G. Parasitic
appendicitis from past to present in Turkey. Iranian ] Parasitol.
2010;5:57-63.

Kérner H, Séndenaa K, Séreide JA, Andersen E, Nysted A,
Lende TH, Kjellevold KH. Incidence of acute nonperforated
and perforated appendicitis: age-specific and sex-specific
analysis. World ] Surg. 1997;21(3):313-7.

Alaedeen DI, Cook M, Chwals WJ]. Appendiceal fecalith is
associated with early perforation in pediatric patients. ] Pediatr

Surg. 2008;43(5):889-92.



760

21.

22.

23.

Nitecki S, Karmeli R, Sarr MG. Appendiceal calculi and
fecaliths as indications for appendectomy. Surg Gynecol
Obstet. 1990 Sep;171(3):185-8.

Cobben L, Groot I, Kingma L, Coerkamp E, Puylaert J,
Blickman J. A simple MRI protocol in patients with clinically
suspected appendicitis: results in 138 patients and effect on
outcome of appendectomy. Eur Radiol. 2009;19(5):1175-83.
Epub 2009 Jan 10.

van Randen A, Bipat S, Zwinderman AH, Ubbink DT, Stoker

24.

25.

J, Boermeester MA. Acute appendicitis: meta-analysis of
diagnostic performance of CT and graded compression US
related to prevalence of disease. Radiology. 2008;249(1):97-
106. Epub 2008 Aug 5.

Rybkin AV, Thoeni RE Current concepts in imaging
of appendicitis. Radiol Clin North Am. 2007;45(3):411-22,
vii.

Brown MA. Imaging acute appendicitis. Semin Ultrasound

CT MR. 2008;29(5):293-307.



