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Abstract

Appendicitis is the most common cause of surgical abdomen, with various unusual presentations. We present a case report of
acute appendicitis secondary to Schistosomal infestation. We have reviewed the literature to comprehend the microbiology and
the specific interventions needed for the management of this condition. Schistosomal infestation is a common tropical disease,
but in view of extensive emigration and globalization, the incidence is increasing in the US and other western countries. Even
though rare, it is still important to understand the natural history and know how to treat this disease. The patient was a 24-year-
old female patient who emigrated from Liberia. She presented to the emergency room with abdominal pain. The clinical
examination and imaging demonstrated acute perforated appendicitis. Emergency appendectomy was performed. The patient
recovered uneventfully and was discharged the next day. The pathology report revealed acute suppurative appendicitis with
numerous calcified parasites, consistent with Schistosomiasis. The patient was seen in the clinic the following week and
appropriate treatment with Schistosomial antimicrobials was recommended. In this case report we reviewed the literature to give
a synopsis of pathogenesis, microbiology and the management of Schistosomal appendicitis. We recommend having
Schistosomal infection in the differential diagnosis of appendicitis, especially in patients from endemic areas or travelers from
endemic areas.

INTRODUCTION

Schistosomiasis is a parasitic infestation caused by
trematodes or flukes, such as Schistosoma hematobium
(blood fluke), Schistosoma mansoni, Schistosoma
japonicum. Schistosomiasis affects approximately 200
million people in 74 countries. Most affected people reside
in sub-Saharan Africa where Schistosoma mansoni,
Schistosoma haematobium, and Schistosoma intercalatum
are endemic. Schistosoma mansoni is endemic in parts of
South America and the Caribbean. Schistosoma japonicum

is endemic in China, the Philippines, and Indonesia.1 Turner

first described Schistosomal appendicitis in 1909.2 The

incidence has been reported to be from 0.175% to 2%.2-4, 7.
Appendiceal Schistosomiasis is also described and can be a

precursor lesion of Schistosomal appendicitis.4, 6 In our case,
the patient had Schistosomal obstructive acute appendicitis.

CASE REPORT

The patient was a 24-year-old female who emigrated from
Liberia. She presented to the emergency department of our
institution, a community teaching hospital in Philadelphia,
with abdominal pain going on for 7 days, which worsened
over the last 24 hours prior to presentation. The pain,

primarily in the right lower quadrant, worsened with
movement. Over the counter pain medications did not
relieve the pain. She had episodes of low-grade fever and
anorexia. She did have nausea, but no vomiting. She denied
any changes in her bowel or bladder habits. She had her
regular menstrual period 2 weeks ago. She claimed to be
sexually active with one partner, with the use of
contraception. She denied any significant past medical or
surgical history. She was a teacher by profession, and denied
the use of tobacco, alcohol or drugs.

On clinical examination she was afebrile, mildly tachycardic
with a stable blood pressure. She had marked tenderness in
her right lower quadrant, with a positive Rovsing’s sign, and
localized peritonitis. Blood work and urine analysis revealed
no abnormal values. Urine pregnancy test was negative. She
had a CT scan done in the emergency department, which
demonstrated an inflamed and dilated appendix measuring
11mm in diameter, with surrounding fluid. There was free
contrast around the urinary bladder, with findings consistent
with perforation at the tip of the appendix. [Fig. 1]
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Figure 1

Figure 1. CT scan showing perforated appendix with
extraluminal contrast in the pelvis.

Our surgical team reviewed the patient, and after
resuscitation the patient was taken to the Operating Room.
An emergency open appendectomy was performed.
Intraoperatively, an inflamed appendix with a perforation at
its tip was noted. The abdomen was thoroughly irrigated
with copious amount of warm saline solution. The wound
was closed in layers. The skin was closed in a sparse
interrupted fashion, and packed with gauze.

The patient’s pain significantly improved a few hours after
surgery. She was started on a liquid diet on the first
postoperative day. Her pain was well controlled with oral
pain medications. She was ambulating and was safely
discharged on postoperative day one, with home care
arranged for daily dressing changes. She was advised to
follow up in the Surgery clinic within a week.

The course of events described above is a routine case of
appendicitis. The case got interesting when the pathologist
informed the attending surgeon of the following findings:
acute suppurative appendicitis with numerous calcified
parasites, consistent with Schistosomiasis. [Fig. 2 and 3]

Figure 2

Figure 2. Acute suppurative appendicitis with numerous
calcified parasites.

Figure 3

Figure 3: Magnified view showing a calcified parasite.

One week later, the patient was seen in the clinic. She had
completely recovered from the operation, and was
comfortably performing her daily activities. Her wound
looked healthy. She was made aware of the pathology report,
and appropriate antimicrobials were recommended for
eradication of the infestation.

DISCUSSION

Schistosomiasis or Bilharzia is a tropical parasitic disease
caused by blood-dwelling fluke worms of the genus
Schistosoma. The main schistosomes infecting human
beings are: S. haematobium, S. japonicum, S. mansoni, S.

intercalatum, and S. mekongi.23 In the USA, the incidence of
Schistosomal appendicitis is 0.2% (3/1690) of surgically
resected cases. All the three cases occurred in African

Americans.7 Hence, it is preferentially found in travelers or
population from an endemic area. In a retrospective study
from Nigeria, Schistosome eggs were seen in histological
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sections of 27 (2.3%) from more than thousand cases of

appendicitis.22 About 56% of these cases were caused by S.
mansoni, 26% by S. haematobium, and 19% by S.

mansoni/S. haematobium coinfection.8

The pathogenesis of Shistosomial appendicitis has been
described as from 1 of 2 mechanisms. The first mechanism
is Schistosomal obstructive acute appendicitis, believed to
be a result of fibrosis around eggs leading to obstruction
followed by bacterial infection. This mechanism presents
pathologically with no tissue eosinophils or granulomas.
This is seen more often in the late stages of infection. The
second mechanism is Schistosomal granulomatous acute
appendicitis, believed to be a result of immunological
granulomatous reactions to newly deposited eggs. This
mechanism presents pathologically with tissue necrosis
leading to perforation. These patients have tissue granulomas
and eosinophilia. This mechanism is seen more often in the

early stages of infection.4

A critical appraisal of the association between
Schistosomiasis and acute appendicitis is reported from the
histological findings, characterized by infiltrations of the
submucosal and the muscular layer by polymorphonuclear

leukocytes, in addition to the presence of Schistosome eggs.9

In the case of Schistosoma mansoni, intramuscular
oviposition may cause an obstructive type of appendicitis

with a greater risk of perforation.10 Serosal involvement

causes inflammation and the formation of adhesions.10 It has
recently been shown that intestinal Schistosomiasis in an
animal model results in structural, functional and
immunological changes in the affected colon, most notably

decreased GI transit and increased colonic contractility11.

The life cycle of Schistosomal appendicitis is as follows
[Fig. 4]: People come into contact with the parasite during
normal everyday activities such as washing clothes, bathing
or swimming (especially carrying out these activities in
running fresh water in developing countries). The parasites
enter the body through the skin and take about 3 days to
reach the blood capillaries under the skin. Over the next 7
days or so, the parasites migrate in the blood system from
the skin to the lungs, the heart and eventually the liver. Once
in the liver, they mature into adult worms and form
male:female pairs. This process takes about 45 days. The
adult worm pairs then migrate to their final resting site. Of
the two main types of blood fluke which infect humans, one
preferentially migrates to the veins surrounding the bladder
and the other migrates to the veins surrounding the small and

large intestines. The average life-span of an adult worm
inside the human body is 5 years, but can be up to 20 years.
Throughout this period a single female worm will release
approximately 300 eggs per day into the blood stream. The
eggs released from worms located near the bladder penetrate
the bladder wall and are voided in urine. The eggs released
from worms located in the intestinal blood supply penetrate
the intestine walls and exit in the feces. However, about 50%
of the eggs become trapped in the body and are responsible
for the damage done to the intestines, the bladder and other
organs. Note that it is the eggs and not the adult worms that
are responsible for the symptoms of Schistosomiasis. Eggs
that are eliminated from the body have the potential to
develop into mature blood flukes and continue the cycle of
infection. Those eggs that reach suitable fresh water
conditions hatch to release an intermediate life cycle stage,
miracidia which actively search for a suitable snail host to
infect. The miracidium enters the snail through the head
and/or foot, and undergoes a process of multiplication and
development in the digestive gland of the snail. The
resulting final forms of the parasite, the cercariae, migrate to
the mantle from where they escape into fresh water. This
stage of the lifecycle inside the snail host takes between 4-6
weeks. One snail can release up to three thousand mature
cercariae per day. Each of these is capable of infecting a
single person. The cercariae remain viable for up to 48 hours
in fresh water. To continue the cycle of infection, the
cercariae must successfully penetrate the human skin
exposed in the water within this time. And the cycle
continues.
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Figure 4

Figure 4: Schistosomiasis Life Cycle (This image is a work
of the United States Department of Health and Human
Services, taken or made during the course of an employee's
official duties. As a work of the U.S. federal government, the
image is in the public domain.
File:Schistosomiasis_Life_Cycle.jpeg licensed with PD-
USGov-HHS)

We strongly believe that once the histological confirmation
is obtained as Schitosomiasis appendicitis, the patient should
be treated for Schistosomiasis, owing to the long life span of
a Schistosome in the human body, in order to prevent other
organ damage by the parasite.

TREATMENT

Schistosomal infections can be treated easily with
economical drugs. The mainstay of treatment is Praziquantel
(PZQ). Praziquantel, an acylated quinoline-pyrazine that is
active against all Schistosome species, is now the most
widely used. It is typically marketed as 600mg tablets, with
a recommended standard regimen of 40mg/kg bodyweight in

a single dose.12 The drug acts within 1 hour of ingestion, by
paralysing the worms and damaging the integument. This
leads to loss of the worm’s attachment to the endothelium of
the vessel wall. They are swept to the liver, where they are
attached by the phagocytes, granulocytes and cell-mediated
immune cells. Thus, the host’s immune response appears

strongly implicated in the mode of action of PZQ.19 PZQ has
very low toxicity in animals, and no significant long-term

safety difficulties have been documented in people so far.10 It
is judged safe for treatment of young children and pregnant

women.16 After a single dose of 40 mg/kg, 70–100% of
patients cease to excrete eggs. In most of those not cured,
egg counts and antigen concentrations are reduced by more

than 95%.15-17 PZQ has little or no effect on eggs and
immature worms. Tissue-dwelling eggs can be excreted for
several weeks after treatment, and during the same period
immature worms or newly acquired infections can become
productive. The preferred timing of follow-up is therefore

4–6 weeks after treatment.18 A repeat dose 6-12 weeks later
can be useful to cure resurgent infections, particularly if
there is eosinophilia, high antibody titers, or if symptoms
persist.

The other anti-Schistosomal drugs include Metrifonate (for

S. haematobium), Oxamniquine (for S. mansoni)13, 14: both of
these drugs are not used as extensively as PZQ due to their
lower cure rate, need for frequent dosing, side effects, as
well as higher costs. Artemisinin derivatives are effective
against the immature stages of S. japonicum, S. mansoni,

and possibly S. haematobium.20 Their use in cure or
prophylaxis for acute Schistosomiasis, possibly in

combination with PZQ, is being investigated.21 There is an
ongoing research for newer anti-Schistosomal medications,
as drug resistance to the one main drug has been documented
and can be a problem in the future. Much effort has been
devoted to the development of vaccines against
Schistosomiasis. Several antigens are judged to be potential
vaccine candidates and have been tested in animals with

varying results.24, 25 The recombinant rShGST-28 (Bilhvax;
Eurogentec, Herstal, Belgium) has already undergone phase

I and II clinical trials.26

CONCLUSION

Schistosomal appendicitis is very rare in the United States
and the western world. We strongly recommend that
physicians in the US and western hemisphere should be
aware of the condition and have high index of suspicion,
especially in patients emigrated from the endemic areas or
travelers from endemic areas.
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