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1. Introduction
The etiologic factors and the incidence of appendicitis differ from country to country.(Francis
et al, 1992; Jones et al, 1985) In this chapter, we discuss parasitic appendicitis. Enterobious
vermicularis and Tenia sp are frequently found in the appendectomy specimens in Izmir,
Turkey. Other parasites include: Trichuris trichiura, Schistosoma haematobium, Schistosoma
mansoni, Ascaris lumbricoides, Entamoeba histolytica which are reported in different city and
countries. (Okolie et al, 2008; Pasupati et al, 2008; Terada et al, 2009 ) .
It is important to understand about parasitic appendicitis for both local populations at risk
and for travelers.
This chapter asks if the incidence of parasitic appendicitis be reduced with preventive
medicine?
Whenever parasites are found at an appendicectomy antiparasitic treatments are necessary
and the rest of the immediate family should be treated. Education about hand washing,
hygiene, cooking and animal management may be required.

2. Histology
Appendix wall has four layers from out to in that serosa, muscular layer, submucosa and
mucosa respectively. Muscular layer contains circular and longitudinal muscles. Appendix
has intestinal structure but there is not villus in the mucosa. Lamina propria and
submucosal layers have got large amounts of lymphoid tissue. ( Erbengi, 1985;
lab.anhb.uwa.edu.au, 2011; Skandalakis et al, 2004 )

3. Clinical features
The clinical features of appendicitis in the context of parasitic infections are varied.
Etiology of parasitic appendicitis:
Appendicitis is more common in males than females (1.4:1) and can be seen at any age but it
is more commonly seen in older children and in young adults. Obstruction of the
appendiceal lumen can occur with parasites and their eggs. If the lumen is obstructed,
continued secretion and proliferation of bacteria or the parasites may cause an increase in
the intraluminal pressure. Increased pressure impairs the circulation of the appendix wall
and mucosal damage may cause bacterial invasion, inflammation, sepsis and finally necrosis

www.intechopen.com

218

Appendicitis – A Collection of Essays from Around the World

and perforation. If the lumen is obstructed, pain can be partially or exclusively reported at
the umbilicus, and can be difficult to localize. (Bilgin, 2004; Engin O et al, 2010,2011; Lally et
al, 2004; Smink et al, 2007; Turhan et al, 2009)
Taenia
Taenia saginata, is a parasite of both cattle and humans, causing taeniasis in humans and is
frequently seen in Turkey, Africa, Southeast Asia, other parts of Eastern Europe and in Latin
America where cattle are managed by infected humans who have poor hygiene.
Preventative measures include better education, proper disposal of faeces and rigorous meat
inspection programs and the thorough cooking of beef. The organisms are killed if meat is
heated to 750C for 5 minutes or until no longer pink or cooled to -100C for 5 days.
T. saginata can grow to over 10 m in length. The worm is divided into an anterior scolex, a
short neck and a long body called the strobila. The worm has four strong suckers to anchor
it in the intestine where it can live for over 20 years passing out gravid segments containing
eggs. These segments dry up and release eggs which can infect cattle. Inside the bovine
duodenum the eggs hatch and gain entry to the circulation and then the connective tissues
over muscle where they develop into infective cysticercoid cysticerci.
The most commonly infected muscles are the masticatory muscles, heart, tongue, thorax and
diaphragm. If meat containing adult Ciysticerci bovis are eaten undercooked or raw, scolexs
adhere to the human small intestine and the rings begin to develop. After 10 weeks, adult
rings are passes from the anus.
The life cycle of T. saginata is human-cow-human. Oral intake may follow from the unclean
hands of workers handling infected meats in slaughterhouses. It is impotant to note that an
infected person may have no clinical symptoms.
The diagnosis is made on seeing the falling rings. If eggs are seen in the stool, it can not be
easily determined to which tenia the eggs belong.
Treatment for tenia infection is the drug praziquantel which opens calcium channels causing
paralysis of the worm, aiding expulsion of the parasite through peristalsis. Albendazole is
also effective.
Taenia solium lives in the human small intestine and their cysticercus cellulosa live in the
pig which is the intermediate host. The life cycle is human-pig-human. Infection occurs in
humans eating undercooked pork. The diagnosis is made on find rings or scolex of
T.solium. For prevention the contact of human stool with pigs should be avoided and
undercooked pork should not be eaten.(Cetin et al, 1983; Gonzales et al, 2002; Sartorelli et al,
2005; Unat et al, 1982)
Appendicitis and tapeworms
Though infected individuals may be asymptomatic tape worms can cause non-specific
symptoms such as abdominal pain, diarrhea and a decreased appetite with nausea. There
may be abdominal swelling and on investigation a leucocytosis. Confusion with
appendicitis is easily understood. However, distinguishing features may include an
increased appetite and eosinophila which are seen with tape worms and not with
appendicitis. Protoglottids of the adult tapeworms may be found in the lumen of the
appendix but if they casue the appendicitis or not is unclear.
Enterobius vermicularis
Enterobius vermicularis or Occiyur vermicularis, is a small white nematod. The length of the
male parasite is 3-6mm, and the width is 0.1-0.25mm. The dimensions in the female parasite
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are 8-13mm and 0.3-1.3mm respectively. The host of the parasite is the human. The female
parasite leaves the bowel and goes out from anus where it spawns on the perianal region at
night and then dies. Male enterobious may be rarely found in the perianal area. Perianal
pruritus may occur when the parasite is there. The parasitic embryo becomes an adult in 6-7
hours in the presence of the appropriate heat and humidity. The adult egg is infectious for
humans and when the adult egg enters the human gastrointestinal tract, it changes into the
to adult parasite. After 15-43 days from oral intake the adult eggs are changed into the
spawning adult parasites. The life cycle of the parasite is thus human-human-human. The
parasite generally stays in the caecum taking nourishment from the bowel wall where it
takes blood, epithelial cells and organic mater
Clinical symptoms caused by the parasite include perianal pruritus, macroscopic and
microscopic blood in the stool, appetite disorders, abdominal pain, diarrhoea, weight loss,
nasal itching, teeth grinding, dizziness, a singing in the ears and on investigation anemia,
and eosinophilia.
Female parasite may go out from the anus and come in to the vagina or urethra and so cause
urogenital symptoms. The diagnosis is made on finding the parasite and its eggs on the
perianal area, in stool, or under the nails of patient’s.
The parasite may infect humans in different ways. The eggs may be taken in through the
digestive system. Eggs found in powders may go into foods or be inhaled and after that
swallowed. The patient may contaminate others. If contaminated underwear and bed linen
are shaken, infection can be transmitted to others. Sometimes, hatched parasites from the
matured eggs in the perianal region may enter the bowel retrogradely.
For prevent of infection the vectors must be treated and beds should not be shared and nails
should be cut short. Hands must be washed well before cooking and eating. Children must
not scratch their perianal regions and rooms should be well ventilated. (Cetin et al, 1983;
Chang et al, 2009; Fukushima et al, 2010; Ok et al, 1999; Unat, 1982)
Enterobius vermicularis has been reported in 1.4% of 1549 appendicectomies in the USA
(Arcaet al 2004) and is not much higher in many other series.
Trichuriasis
Trichuriasis is a world wide parasite from infected vegetables, fruits, drinking water and
dirty fingers. The eggs hatch in the small intestine and the larvae become adults on their
way to the caecum and large bowel. Adult worms are 3-4 cm in length and they feeds on
food residue and blood. Female parasite spawns in the bowel and the eggs go out with the
stool. Embryo grows in appropriate conditions. From egg to spawning adult parasite takes
12-14 weeks from orally intake. (Ok et al, 2009; Unat, 1982; Vavricka et al, 2009) The worms
can be asymptomatic but can be visible in the stools and they can cause rectal prolapse and
appendicitis. Diagnosis is on seeing the eggs or worms in the stools and treatment is with
Flubendazole.
Schistosoma haematobium and S. mansoni
S.hematobium and S.mansoni are the most commonly seen Scistosomia types in humans.
The male’s length is 10-15mm and female’s length is 20mm. They live in the venous system
and feed on blood and the final host is the human. After the male and female parasite mate
the eggs pass through the urinary bladder and bowel. The parasite is expelled from in the
urine or stools and on contact with fresh water they hatch. and infect the intermediate host
which is a mollusc. Bulinus truncatus, Bulinus africanus, Bulinus globus are the important
intermediate host molluscs. Hundreds of larvae (cercariae) ar released back into the water
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after 5-6 weeks from the onset of invasion of the molluscs. The cercariae enter the human
through softened skin and migrate to the lungs and the liver. The life cycle of the parasite is
human-molluscs ( e.g. Bulinus truncatus)-human. To prevent the spread of Scistosomiasis
human’s urine and stool should be treated before entering rivers. In endemic region, gloves
and boots are important because transmission occurs in water. (Cetin et al, 1983; DjuikwoTeukeng et al, 2011; Keiser et al, 2010; Kosinski et al, 2011)
After appendicectomy eggs have been found in the lumen of the appendix together with
transmural inflammation granulomatous reactions and purulent exudates. Sometimes the
fibrosis that follows a schistosomal infection causes a luminal obstruction and later
secondary bacterial appendicitis.
Ascaris lumbricoides: A round worm
The male parasite’s length is 15-20 cm and in female parasites the length is 20-30 cm. The life
cycle is human-human-human and infection follows with the oral in take of eggs containing
live larvae. Larvaes exit from the egg in the bowel lumen and enter the venous system
through bowel wall. They then go to liver, lung, trachea, pharynx, esophagus, stomach, and
small bowel. They become adults in 2-3 months. Different clinical symptoms may be found
during the 2-3 month period. Clinical symptoms include pain located in the right upper
quadrant, nasal itching and intestinal obstruction and discomfort in the chest with a cough
producing sputum which may contain parasites. Investigations may show an eosinophilia
and icterus due to bile duct obstruction,. The diagnosis is made on finding the parasites and
eggs in the stool. Eggs are not found in the stool if there are only male parasites or no adult
female parasites in the bowel. The eggs are taken in orally with foods and drinks
contaminated with human stool. (Bailey et al, 2010; Cetin et al, 1983; Gupta et al, 2009 ;Unat,
1982 )
Treatment is with albendazole or mebendazole. Appendicitis due to ascriasis has been made
on Ultrasound and CT scanning showing long filling defects in the right iliac fossa.
Entamoeba histolytica
The main host of the parasite is the human were it stays in the lumen or wall of the large
bowel. The parasite may stay in the appendix, small intestine, liver, lung, brain or testis.
Spread is via fecal-oral contamination of food and drinks. Clinical symptoms include
abdominal pain, diarrhoea and bloody stools. (Ali et al, 2008; Biller et al, 2009; Tan et al, 2010)
Cryptosporidium parvum
This is an intestinal parasite. It is mainly affects the ileum of humans.(Borowsi et al, 2010)
Clinical symptoms are diarrhea, nausea, vomiting, fever and abdominal pain. Oocysts are
found in the stools of infected humans. The diagnosis is made on finding cysts in the stools or
on showing torfozoits in intestinal biopsy specimens. The diagnosis of pulmonary and tracheal
cryptosporisidiasis is made by biopsy and staining. The disease is transmitted by the fecal-oral
route. (Hannahs et al, 2011; www.fda.gov/Food/FoodSafety/, accessed:16 April 2011))
Microsporidia
This is a mandatory intracellular parasite. It causes a small intestinal infection. Other than
this, the parasite may cause biliary tractus, oculary, pulmonary and renal infections.
Granulomatous lesions may occur. The most common species of parasite infections are
Enterocytozoon bieneusi and Encephalitozoon intestinalis. Enteritis, cholangitis. The
diagnosis is made by microscopic examination of biopsy specimens, stools, urine, bile, or
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from bronco-alveolar-nasal lavage fluid. Transmission of the disease is: fecal-oral, oral-oral,
aerosol inhalation, or eating contaminated foods. (Sancak et al, 2005; Turk et al, 2009)
Blastocystis hominis
B. hominis infection is seen all over the World especially in tropical and subtropical areas.
Orally ingested cysts cause an intestinal infection leading to diarrhea, abdominal pain,
abdominal distention, weight loss, rectal hemorrhage and pruritus. (Dogruman et al, 2007;
Ertug et al, 2009 )
Isospora belli
This parasite lives in epithelial cells of the small intestine. The disease is transmitted by
contaminated foods and drinks. The symptoms include anorexia, abdominal pain, nausea,
diarrhea and fever. The diagnosis is made by identification of oocysts in the host feces.
(Nagamani et al, 2008; Walther et al, 2009)

4. Discussion
Though parasites may be found in appendicectomy specimens it does not follow that they
always cause the appendicitis. It is well know that an appendicolith may be asymptomatic
so to may be parasitic infections in the appendix..(Huwart et al, 2006)
Turan at al. reported a retrospective study that consisted of 56 patients who underwent
surgery for gynecologic pathologies. Incidental appendectomy materials were examined
microscopically. The appendices were abnormal in 31 cases (55.36%), as follows: acute
appendicitis in 3 cases, lymphoid hyperplasia in 21 cases, fibrotic obliteration in 6 cases, and
endometriotic implants in one case. Thus lymphoid hyperplasia does not equate to acute
appendicitis. (Turan et al, 1994). Likewise some minor degree of lymphoid hyperplasia may
follow parasitic infection and not always cause symptoms.
Nonetheless obstruction of the appendicular lumen may start acute appendicitis. Pieper at
al.’s experimental model in which the rabbit’s appendix was obstructed with a balloon
showed a role for obstruction in the pathogenesis of acute appendicitis. (Pieper et al, 1982)
Parasitic appendicitis is reported all over the World but, it is more frequently seen in some
areas than another.
Izmir is the third biggest city in Turkey with a population of 3.6million. Two retrospective
clinical studies were made in Izmir. The first study was made by Dicle et al between 19901996. The second study was made by Engin et al between 2002-2009. The two investigations
were made in different two hospitals close to each other in the city center. The numbers of
patients attending the emergency departments were similar in the two hospitals.
Dicle et al investigated retrospectively 2473 cases operated between 1990-1996 years and
found 45 (1.8%) cases of parasitic appendicitis. The female/male ratio was 30/15. There
were 5 Tenia, 34 E.vermicularis, and 6 undetermined parasites in 45 cases. Investigators
reported histopathologic changes from mucosal hemorrhage to ulceration in some of the
excised appendices: mucosal hemorrhage in 12 cases, eosinophilia in 18 cases, neutrophil
infiltration in 6 cases.(Dicle et al, 1997)
Engin et al investigated parasitic appendicitis operated between 2000-2009 years in Izmir,
Turkey. In this study, there were 1969 cases of acute appendicitis and 9 parasitic cases
(0.45%). These parasites were E.vermicularis and Tenia. Tenia in 2 cases and E.vermicularis
in 7 cases. The female/male ratio was 8/1. Fecaliths with parasites were found in two cases
and parasites alone in 7 cases.
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If Dicle and Engin et al’s studies are compared, parasitic appendicitis fell from 1.8% to
0.45%. During this time the literacy ratio rose form 87.13% in 1990 to 95,3% in 2009.
(http://ekutup.dpt.gov.tr/bolgesel/gosterge ; http://www.yeniasir.com.tr )
Let us consider another geographic region. The literacy ratio is lower in Adana than some
cities in Turkey and parasitic appendicitis is high in Adana. It has been argued that if the
literacy ratio is increased to 88% or higher then the parasitic appendicitis ratio may
decreased. (Engin et al, 2010)
However, it should be noted that the incidence of parasitic appendicitis was in the early
study similar to that found in the USA and the most recent study has one of the lowest
incidences reported anywhere in the world.
Hazir et al had made a study in Ankara, Turkey. In this investigation, Screening for
E.vermicularis was explored in different districts of Ankara. The following were
determined: the student’s age, sex, and socioeconomic status of their families, and
knowledge about E.vermicularis infection. Significant gender-related differences were not
found. Infections declined with increased educational level of the family. The mothers are
usually the primary carers of children in Turkey, and for this reason, the mother’s
educational level affects her child’s. In this study, 86.4% of Mothers of children with
parasitosis had been graduated from primary school, and only 4,5% of the mothers had
graduated from university. This shows that a mother’s educational level affects her child’s
health.(Hazir et al, 2009)

5. Antiparasitic therapy should be given after finding parasitic appendicitis
Antiparasitic therapy must be given to confirmed cases of parasitic infection. Close friends
and family members may be examined for parasitic infection and carrier state. Additionally
education about hygiene and sanitation must be given.
Community health programs and individual training are important to prevent parasitic
infections. People working in the food industry must be appropriately educated and trained.
Wastewater treatment plants should be sufficient for the population.
If parasitic infestations are prevented, the rate of appendicitis caused by parasites will also
decrease.(Kazemzadeh et al, 2008; Okolie et al, 2008)

6. References
Ali IK, Mohammadi SS, Akhter J, Roy S, Gorrini C, Calderaro A, Parker SK, Haque R, Petri
WA, Clark CG. (2008). Tissue invasion by Entamoeba histolytica: Evidence of
genetic selectionand/or DNA reorganization events in organ tropism. PLoS Negl
Trop Dis, Vol. 2, No. 4, (Apr 2008), pp.( e219)
Arca MJ, Gates RL, Groner JI, Hammond S, Caniano DA. Clinical manifestations of
appendiceal pinworms in children: an institutional experience and a review of the
literature. Pediatric Surgery International 2004;20(5):372-5.
Bailey JK, Warner P. (2010). Respiratory arrest from Ascaris lumbricoides. Pediatrics, Vol.
126, No. 3, ( Sep 2010), pp.(e712-715)
BBB - Cryptosporidium parvum. Bad Bug Book: Foodborne Pathogenic Microorganisms and
Natural Toxins Handbook Cryptosporidium parvum

www.intechopen.com

Parasitic Appendicitis

223

http://www.fda.gov/Food/FoodSafety/FoodborneIllness/FoodborneIllnessFood
bornePathogensNaturalToxins/BadBugBook/ucm070753.htm (accessed:16 April
2011)
Bilgin N. (2004). Akut Apandisit, In: Temel Cerrahi, Sayek İ. editor, pp. (1191-1197), Güneş
Kitabevi, Ankara
Biller L, Schmidt H, Krause E, Gelhaus C, Matthiesen J, Handal G, Lotter H, Janssen O,
Tannich E, Bruchhaus I. (2009). Comparison of two genetically related Entamoeba
histolytica cell lines derived from the same isolate with different pathogenic
properties. Proteomics, Vol. 9, No. 17, ( Sep 2009), pp.(4107-4120)
Binnebosel M, Stumpf M, Mahnken AH, Gassler N, Schumelick V, Truonq S. (2009). Acute
appendicitis. Modern diagnostics—surgical ultrasound. Chirurg, Vol. 80, No. 7, (Jul
2009), pp.(579-587)
Borowsi H, Thompson RCA, Armstrong T, Clode PL. (2010). Morphological characterization
of Cryptosporidium parvum life-cycle stages in an in vitro model system.
Parasitology, Vol. 137, No. 1, ( Jan 2010), pp.(13-26)
Cetin ET, Ang O, Toreci K. (1983). Tıbbi parazitoloji, I.U.İstanbul Tıp Fakultesi Yayinlari,
Rektörlük No:3073,Fak no:146, Istanbul
Chang TK, Liao CW, Huang YC, Chang CC, Chou CM, Tsay HC, Huang A, Guu SF, Kao TC,
Fan CK. (2009). Prevalence of Enterobius vermicularis infection among preschool
children in Kindergartens of Taipei City, Taiwan in 2008. Korean J Parasitol, Vol.
47, No. 2, ( Jun 2009), pp.(185-187)
Ching TK, Jeng DT, Hung CL, Nien LW, Shin LS, Chun CL, Fu YH. (2002). Right perinephric
abcess: a rare presentation of ruptured retrocecal appendicitis. Pediatr Nephrol,
Vol. 17, No. 3, (Mar 2002), pp.(177-80)
Cohen-Kerem R, Railton C, Oren D, Lishner M, Koren G. (2005). Pregnancy outcome
following non-obstetric surgical intervention. The American Journal of Surgery,
Vol. 190, No. 3, ( Sep 2005), pp. (467-473)
Dogruman F, Hokelek . (2007). Is Blastocystis hominis an opportunist agent? Türkiye
Parazitoloji Dergisi, Vol. 31, No. 1, (Jan 2007),pp.( 28-36)
Dicle N, Sayin AY, Eliyatkin N, Selek E, Postaci H. (1997). Parasitic appendicitis. SSK Izmir
Eğitim Hastanesi TipDergisi (Medical Journal of Izmir Hospital), Vol. 3 No. 4, (Oct
1997), pp. (105-108)
Djuikwo-Teukeng FF, Njiokou F, Nkengazong L, De Meeus T, Ekobo AS, Dreyfuss G. (2011).
Strong genetic structure in Cameroonian populations of Bulinus truncates
(Gastropoda: Planorbidae), intermediate host of Schistosoma haematobium.
Infection, Genetics and Evolution, Vol. 11, No. 1, (Jan 2011), pp.(17-22)
Engin O, Calik S,Calik B, Yildirim M, Coskun G.(2010). Parasitic appendicitis from past to
present in Turkey. Iranian J Parasitol, Vol. 5, No.3, (Jul 2010), pp. (57-63)
Erbengi T. (1985). Histoloji 2, Beta Basim Yayim Dagitim AS, Yayin no:46,Tip Dizisi No:11 ,
Istanbul
Engin O, Calik B, Yildirim M, Coskun A, Coskun GA.(2011). Gynecologic pathologies in our
appendectomy series and literature review.J Korean Surg Society, Vol. 80, No. 4, (
Apr 2011), pp. (267-271)
Engin O, Yildirim M, Yakan S, Coskun G.(2011). Can fruit seeds and undigested plant
residuals cause acute appendicitis. Asian Pacific Journal of Tropical Biomedicine,
Vol. 1, No. 2, (Apr 2011), pp. (99-101)

www.intechopen.com

224

Appendicitis – A Collection of Essays from Around the World

Ertug S, Dost T, Ertabaklar H, Gultekin B.(2009). The effect of trimethoprimsulfamethoxazole in Blastocystis hominis infection. Türkiye Parazitoloji Dergisi,
Vol. 33, No. 4 ( Oct 2009), pp.( 270 – 272)
Flum DR, Morris A, Koepsell T, Dellinger EP. (2001). Has misdiagnosed of appendicitis
decreased over time? JAMA, Vol. 286, No. 14, (Oct 2001), pp. (1748-1753)
Francis IM, Hira PR, Matusik J, Farid L, Tungekar FM. (1992). Parasite infestation of the
vermiform appendix: The experience in Kuwait. Medical Principles and Practice,
Vol. 3, No. 1, (Jan 1992/1993), pp. (31-39)
Fukushima S, Marui E, Hamada A. (2010). The prevalence of Enterobius vermicularis among
Japanese expatriates living in developing countries. Kansenshoqaku Zasshi, Vol. 84,
No. 1,( Jan 2010), pp. (19-23)
Gayer G, Zissin R, Apter S, Shemesh E, Heldenberg E. (1999). Acute diverticulitis of the
small bowel: CT findings. Abdom Imaging, Vol.24, No. 5,( Oct 1999), pp. (452-455)
Gonzales LM, Montero E, Puente S, Lopez-Velez R, Hernandez M, Sciutto E, Harrison LJS,
Michael R, Parkhouse E, Garate T. (2002). PCR tools for the defferential diagnosis of
Taenia saginata and Taenia solium taeniasis/cysticercosis from different
geographical locations. Parasitology, Vol. 42, No. 4, (Apr 2002), pp. (243-249)
Gupta P, Sundaram V, Abraham G, Shanta GPS, Mathew M. (2009). Obstructive uropathy
from Ascaris lumbricoides. Kidney International, Vol. 75, No. 11, ( Jun 2009), pp.
(1242)
Hannahs G, Cryptosporidium parvum: an emerging pathogen.
http://biology.kenyon.edu/slonc/bio38/hannahs/crypto.htm (accessed:16-April 2011)
Hardin M. (1999). Acute appendicitis: Review and update. Am Fam Physician, Vol. 60, No.
7, (Nov 1999), pp. (2027-2034)
Hazir C, Gundesli H, Ozkirim A, Keskin N. (2009). Distribution of Enterobius vermicularis
Among the Schoolchildren of Two Primary Schools with Different Social-Economic
Status in the Ankara Province. Türkiye Parazitoloji Dergisi, Vol. 33, No. 1, (Jan
2009), pp. (54 – 58)
http://ekutup.dpt.gov.tr/bolgesel/gosterge/1997-04/24.pdf
http://www.lab.anhb.uwa.edu.au/mb140/CorePages/GIT/git.htm (accessed: 08 Apr 2011)
http://www.yeniasir.com.tr/HayatinIcinden/2010/04/19/izmir_okuryazar_oraninda_orta
lamanin_ustunde( accessed 08 Apr 2011)
Huwart L, El Khoury M, Lesavre A, Phan C, Rangheard AS, Bessoud B, Menu Y. (2006). Is
appendicolith a reliable sign for acute appendicitis at MDCT? J.Radiol, Vol. 87, No.
4, (Apr 2006), pp. (383-387)
Jones BA, Demetriades D, Segal I, Burkitt DP. (1985). The prevalence of appendiceal fecaliths
in patients with and without appendicitis. A comparative study from Canada and
South Africa. Ann Surg, Vol. 202, No. 1, ( Jul 1985), pp.(80-82)
Kazemzadeh H, Afshar-Moghadam N, Meamar AR, Rahimi HR, Kia EB. (2008) Enterobious
vermicularis and the Appendix: Report of Five Cases. Iranian J Parasitol, Vol 3, no.
3, ( Jul 2008), pp. (54-55)
Keiser J, N’Guessan NA, Adoubryn KD, Silue KD, Vounatsou P, Hatz C, Utzinger J,
N’Goran EK. (2010). Efficacy and safety of mefloquine, artesunate, mefloquineartesunate, and praziquantel against Schistosoma haematobium:Randomized,
exploratory open-label trial. Clinical Infectious Disease, Vol. 50, No. 9, ( May 2010),
pp. (1205-1213)

www.intechopen.com

Parasitic Appendicitis

225

Kosinski KC, Bosompem KM, Stadecker MJ, Wagner AD, Plummer J, Durant JL, Gute DM.
(2011). Diagnostic accuracy of urine filtration and dipstick tests for Schistosoma
haematobium infection in a lightly infected population of Ghanaian achoolchildren.
Acta Tropica, Vol. 118, No. 2, ( Feb 2011) pp. (123-127)
Lally KP, Cox CS, Andrassy RJ. (2004). Appendix, In: Sabiston Textbook of Surgery 17th
Edition, Townsend CM, Beauchamp RD, Evers BM, Mattox KL. editors. Pp. (13811397) ,Saunders, ISBN:0-7216-0409-9 , Philadelphia
Liu K, Ahancie S, Pisaneschi M, Lin I, Walter R. (2007). Can acute appendicitis be treated by
antibiotics alone? The American Surgeon, Vol. 73, No. 11, (Nov 2007), pp. (11611165)
Nagamani K, Rao PPR, Mathur G, Krishna GTP, Rajalingam AP, Saxena NK. (2008).
Prevalance of Cryptosporidium, Cyclospora cayetanensis and Isospora belli
infection among diarrheal patients in South India. Tropical Medicine and Health,
vol. 36, No. 3, (Aug 2008), pp. (131-136)
Ok KS, Kim YS, Song JH, Lee JH, Ryu SH, Lee JH, Moon JS, Whang DH, Lee HK. (2009).
Trichuris trichiura infection diagnosed by colonoscopy:case reports and review of
literature. Korean J Parasitol, Vol 47, No. 3, (Sep 2009), pp. (275-280)
Ok UZ, Ertan P, Limoncu E, Ece A, Özbakkaloğlu B. (1999). Relationship between pinworm
and urinary tract infections in young girls. APMIS, Vol. 107, No. 1-6, (May 1999),
pp. (474-476)
Okolie BI, Okonko IO, Ogun AA, Adedeji AO, Donbraye E, Nkang AO, Ihekanwa CI,
Onwuchekwa EC. (2008). Incidence and Detection of Parasite Ova in Appendix
from Patients with Appendicitis in South-eastern, Nigeria. World Journal of
Agricultural Sciences, Vol. 4, No. S, ( 2008), pp. (795-802)
Paajanen H, Tainio H, Laato M. (1996). A chance of misdiagnosed between acute
appendicitis and renal colic. Scandinavian Journal of Urology and Nephrology,
Vol. 30, No. 5, (Oct 1996), pp. (363-366)
Pasupati MT, Yothasamutr K, Wah MJ, Sherif SET, Palayan K. (2008). A study of parasitic
infections in the luminal contents and tissue sections of appendix specimens.
Tropical Biomedicine, Vol. 25, No. 2, (Aug 2008), pp. (166–172)
Pedrosa I, Lafornara M, Pandharipande PR, Goldsmith JD, Rofsky NM. (2009). Pregnant
patients suspected of having acute appendicitis: effect of MR imaging on negative
laparotomy rate and appendiceal perforation rate. Radiology, Vol. 250, No. 3, (Mar
2009), pp. (749-757)
Pieper R, Kager L, Tidefeldt U. (1982). Obstruction of appendix vermiformis causing acute
appendicitis. An experimental study in the rabbits. Acta Chir Scan, Vol. 148, No. 1,
(Jan 1982), pp. (63-72)
Ripolles T, Martinez-Perez MJ, Morote V, Solaz J. (1998). Diseases that simulate acute
appendicitis. The British Journal of Radiology, Vol. 71, No. 842, (Feb 1998), pp. (9498)
Sancak B, Akyon Y. (2005). Microsporidia: General Characteristics, infections and laboratory
diagnosis. Microbiyol Bult, Vol 39, No. 4 ( Oct 2005), pp. (513-522)
Sartorelli AC, da Silva MG, Rodrigues MAM, da Silva RJ. (2005). Appendiceal taeniasis
presenting like acute appendicitis. Parasitology Research, Vol. 97, No. 2, ( 2005),
pp.(171-172)

www.intechopen.com

226

Appendicitis – A Collection of Essays from Around the World

Skandalakis LJ, Colborn GL, Weidman TA, Skandalakis JE, Skandalakis PN. (2004).
Appendix, In: Skandalakis’s Surgical Anatomy: The Embryologic and Anatomic
Basis of Modern Surgery, Skandalakis JE, Editor in Chief, pp. (843-860) , PMP Ltd,
ISBN:960-399-119-8, Athens
Smink DS, Soybel DI. (2007). Appendix and Appendectomy, In : Maingot’s Abdominal
Operations. 11th edition, Zinner MJ, Ashley SW. editors. Pp.(589-611), The
McGraw-Hill Co, ISBN:978-0-07-144176-6, NewYork
Snell RS. Ceviren: Arinci K. (1993) Uygulamalı Anatomi, Turkiye Klinikleri Yayinevi,
Turkiye Klinikleri yayin serisi No: 35,Istanbul
Stahfield K, Hower J, Homitsky S, Madden J. (2007). Is acute appendicitis a surgical
emergency? The American Surgeon, Vol. 73, No. 6 (Jun 2007), pp. (626-630)
Tan ZN, Wong WK, Nik Zairi Z, Abdullah B, Rahmah N, Zeehaida M, Rumaizi S, Lalitha P,
Tan GC, Olivos-Garcia A, Lim BH. (2010). Identification of Entemoeba histolytica
trophozoites in fresh stool sample: comparison of three staining techniques and
study on the viability period of the trophozoites. Tropical Biomedicine, Vol. 27, No.
1, (Jan 2010), pp. (79-88)
Terada T. ( 2009). Schistosomal appendicitis: Incidence in Japan and a case report. World J
Gastroenterol, Vol. 15, No. 13, (Apr 2009), pp. (1648-1649)
Terasawa T, Blackmore CC, Bent S, Kohlwas JR. (2004). Systematic Review: computed
tomography and ultrasonography to detect acute appendicitis in adults and
adolescents. Annals of Internal Medicine, Vol. 141, No. 7, ( Oct 2004), pp. (537-546)
Turan YH, Kalyoncu S, Boran N, Gungor M, Demirel LC, Ortac F. ( 1994). Concurrent
appendectomy in gynecologic surgery. T Klin Jînekol Obst, Vol. 4 No. 3 (Jul 1994),
pp. (190-192)
Turhan AN, Kapan S. (2009). Akut apandisit. In: Acil Cerrahi, Ertekin C, Guloğlu R,
Taviloglu K. editors. Pp.(301-317) , Nobel Tıp Kitabevleri, ISBN: 978-9944-5104-2-4,
Istanbul
Turk S, Gogruman-Al F. ( 2009). Microsporidia : General Characteristics and Laboratory
Diagnosis. Turkish Journal of Infection, Vol. 23, No. 2 (Apr 2009), pp. (89-95)
Unat EK. (1982). Tıp Parazitolojisi 3.baskı, Cerrahpasa Tip Fakultesi Yayinlari , Rektörlük
No. 3044, Dekanlık No. 113, Istanbul
Vavricka SR, Manz M, Burri E. (2009). Trichuris trichiura(Whipworm). Clinical
Gastroenterology and Hepatology, Vol. 7, No. 10,( 2009), pp.(A16)
Walther Z, Topazian MD. (2009) Isospora cholangiopathy: case study with histologic
characterization and molecular confirmation. Human Pathology, Vol. 40, No. 9,
(Sep 2009), pp. (1342-1346)
Wang WJ, Zhang SQ, Zhu M, Jin LP, Song JF. (2010). Evaluation of high and low frequency
ultrasound in the diagnosis of acute appendicitis. Journal of Medical Imaging, Vol.
20, No. 11. ( 2010), pp. (1682-1684)
Williamson WA, Bush RD, Williams LF. (1981). Retrocecal appendicitis The American
Journal of Surgery, Vol. 141, No. 4,( 1981), pp. (507-509)
Zeren Z.(Kısa) (1972). Sistematik Insan Anatomisi. Ekim yayinlari, Istanbul.

www.intechopen.com

Appendicitis - A Collection of Essays from Around the World
Edited by Dr. Anthony Lander

ISBN 978-953-307-814-4
Hard cover, 226 pages
Publisher InTech
Published online 11, January, 2012
Published in print edition January, 2012
This book is a collection of essays and papers from around the world, written by surgeons who look after
patients of all ages with abdominal pain, many of whom have appendicitis. All general surgeons maintain a
fascination with this important condition because it is so common and yet so easy to miss. All surgeons have a
view on the literature and any gathering of surgeons embraces a spectrum of opinion on management options.
Many aspects of the disease and its presentation and management remain controversial. This book does not
answer those controversies, but should prove food for thought. The reflections of these surgeons are
presented in many cases with novel data. The chapters encourage us to consider new epidemiological views
and explore clinical scoring systems and the literature on imaging. Appendicitis is discussed in patients of all
ages and in all manner of presentations.

How to reference
In order to correctly reference this scholarly work, feel free to copy and paste the following:
Omer Engin, Bulent Calik and Sebnem Calik (2012). Parasitic Appendicitis, Appendicitis - A Collection of
Essays from Around the World, Dr. Anthony Lander (Ed.), ISBN: 978-953-307-814-4, InTech, Available from:
http://www.intechopen.com/books/appendicitis-a-collection-of-essays-from-around-the-world/parasiticappendicitis

InTech Europe

InTech China

University Campus STeP Ri

Unit 405, Office Block, Hotel Equatorial Shanghai

Slavka Krautzeka 83/A

No.65, Yan An Road (West), Shanghai, 200040, China

51000 Rijeka, Croatia
Phone: +385 (51) 770 447

Phone: +86-21-62489820

Fax: +385 (51) 686 166

Fax: +86-21-62489821

www.intechopen.com

© 2012 The Author(s). Licensee IntechOpen. This is an open access article
distributed under the terms of the Creative Commons Attribution 3.0
License, which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

