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Endoscopic characteristics and causes of misdiagnosis
of intestinal schistosomiasis
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Abstract. The aim of this study was to determine the clinical
and endoscopic manifestations, and pathological character-
istics of intestinal schistosomiasis in China, in order to raise
awareness of intestinal schistosomiasis and prevent misdi-
agnosis and missed diagnosis. The retrospective analysis of
clinical and endoscopic manifestations, and histopathological
characteristics, were conducted for 96 patients with intestinal
schistosomiasis. Among these patients, 21 lived in areas that
were not infected with Schistosoma and 25 (26%) had no history
of schistosome infection or contact with infected water. These
patients were mainly hospitalized due to symptoms of diarrhea,
mucus and bloody purulent stool. Sixteen cases were of the
acute enteritis type, and colonoscopy results determined hyper-
aemic edema and dispersed small mucosal ulcers. The acute
infection in patients was pathologically characterized by the
deposition of intact ova with a large quantity of eosinocyte infil-
tration. Forty-one cases were of the chronic enteritis type which
predominantly manifested with yellow nodules and disorder
of the vascular surfaces in the intestines. Thirty-nine cases
were diagnosed with mixed type enteritis, which demonstrated
acute and chronic histopathological appearances. In addition,
six cases of complicated colorectal cancer were observed. Of
the 24 misdiagnosed patients, eight were misdiagnosed with
ulcerative colitis, five with colorectal cancer, five with colorectal
tuberculosis, four with chronic bacillary dysentery and two with
irritable bowel syndrome. Intestinal schistosomiasis demon-
strated no specific clinical or endoscopic manifestations and it
was determined that patients with abdominal pain, diarrhea and
mucous stool may be infected with intestinal schistosomiasis.
Epidemiological investigations and colonoscopy combined with
multi-block and multi-site biopsies may improve the diagnosis
of intestinal schistosomiasis. In addition, it is necessary for
intestinal schistosomiasis to be followed up by colonoscopy, due
to its possible correlation with colorectal tumors.
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Introduction

Schistosomiasis is one of the most widespread parasitic infec-
tions worldwide. The three predominant schistosome species
identified to infect humans are Schistosoma haematobium
(endemic in Africa and the eastern Mediterranean), S. mansoni
(endemic in Africa, the Middle East, the Caribbean and South
America) and S. japonicum (endemic mainly in China, Japan
and the Philippines) (1). It is estimated that 843,007 individuals
in China are infected with S. japonicum (2). Intestinal schis-
tosomiasis is an acute or chronic, specific enteropathy caused
by the deposition of schistosome ovum on the colon and rectal
walls. S. japonicum is prevalent in China and, following
efforts to control schistosome infection, the incidence of acute
schistosome infection has decreased to only a few sporadic
cases (3-8). The intestinal and general symptoms of schisto-
some infection are not typical (9), thus, the accurate rate of
diagnosis is low and the infection may be easily misdiagnosed.

Adult S. japonicum worms live in the mesenteric veins in
pairs and lay numerous eggs in the gastrointestinal mucosa
(~3000/day/pair). The eggs are responsible for inflammatory
and immunopathological responses, leading to erythema,
edema, granuloma formation, ulceration, hemorrhage and
fibrosis. Gastrointestinal symptoms may include nausea,
meteorism, abdominal pain, bloody diarrhea, rectal tenesmus
and hepatosplenomegaly (10). In addition, the clinical mani-
festations are correlated with the severity of the infection. In
order to prevent the misdiagnosis of schistosoma infection, a
rational approach to the endoscopic diagnosis is required.

In the present study, we retrospectively analyzed the
clinical, endoscopic and pathological features of 96 patients
with intestinal schistosomiasis, which were diagnosed by
a combination of endoscopic biopsy and histopathological
examination from June 2000 to June 2010, at the Renmin
Hospital of Wuhan University (Wuhan, Hubei, China).

Patients and methods

Patients. We studied 96 patients diagnosed among 37,865 patients
with intact endoscopic and histopathology records at the
Department of Gastroenterology (Renmin Hospital of Wuhan
University) between June 2000 and June 2010. There were 72
male and 24 female patients aged 16-79 years (average age,
44.7 years). The clinical time since the symptoms appeared
ranged from 2 months to 25 years. The study was approved by
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the Ethics Committee of Renmin Hospital of Wuhan University,
‘Wuhan, China and written informed consent was obtained from
the patients/patients' families.

Collecting clinical data. The medical history, clinical symp-
toms, colonoscopy manifestation and pathological data of the
patients with intestinal schistosomiasis were obtained from
the Digestive Endoscopy Center and Record Room of Renmin
Hospital.

Endoscopy. The CF240 (Olympus, Tokyo, Japan) or the
CF260 (Fujifilm, Tokyo, Japan) electronic colonoscope was
used to examine the patients. During the colonoscopy exami-
nation, at least three colonic mucosal biopsies were taken, and
normal colonic mucosa and polyps were removed using high
frequency electrocoagulation and electrocision. Pathological
tissues from the biopsies were sent for histopathological
examination at the Department of Pathology, Renmin Hospital
of Wuhan University.

Histopathology. The specimens for histopathological examina-
tion were fixed in 10% formaldehyde, dehydrated with various
concentrations of alcohol and xylol, then paraffin-embedded
and cut into 4-ym sections. Hematoxylin and eosin staining
was used to observe the pathological changes under a light
microscope (Olympus, Tokyo, Japan).

Results

Patient history and clinical symptoms. Among 96 patients
with intestinal schistosomiasis, 57 had received anthelmintic
treatment, 21 lived in areas without schistosome infection,
and 25 (26%) had no history of schistosome infection and no
apparent contact with infested water. The patients were mainly
hospitalized for abdominal pain, diarrhea, mucus and bloody
purulent stool, with stool passage two to seven times per day.
Of the 96 intestinal schistosomiasis patients, there were 46
with a low fever, emaciation and asthenia; 17 with abdominal
masses; and 61 with a degree of splenomegaly (Table I).

Position of lesions. Of the 96 patients in this study, 92 were
analyzed by colonoscopy, with the colonoscope inserted to the
end of the ileum, to determine the location of the pathological
changes (Table II).

Colonoscopic manifestations. Generally, intestinal schistoso-
miasis was divided into three types: Acute colonitis, chronic
colonitis and mixed colonitis (11), as demonstrated in Table III.

Sixteen cases of acute colonitis were observed with endos-
copy and exhibited hyperaemic edema, mucus exudation,
vague vascular striation and scattered aphtha and punctate
hemorrhage of the intestinal mucosae (Fig. 1). Among 16
patients, nine had typical yellow nodules that were commonly
distributed around severe small ulcers.

Among the 96 patients, there were 41 chronic colonitis cases
(Figs. 2 and 3), in which the intestinal mucosae presented with
mucosal thickening, loss of vascular texture, paleness, cicatriza-
tion, haustrum blockages and polypoid protrusion. In addition,
in a small number of cases, scattered cankers were observed.
Twenty-six patients demonstrated merged colon polyps, and
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Table I. Clinical symptoms of 96 cases of intestinal schisto-
somiasis.

No. of cases
Clinical symptom (n=96)
Diarrhea 64
Mucous stool 47
Abdominal distention 39
Abdominal pain 75
Low fever, emaciation and asthenia 46
Splenomegaly 61
Bloody purulent stool 21
Constipation 23
Alternation of diarrhea 9
and constipation
Abdominal mass 17
Intestinal obstruction 2
Table II. Location of pathological change.

No. of cases
Location of pathological change (n=96)
Rectum 47
Sigmoid colon 55
Descending colon 11
Transverse colon 8
Ascending colon 6
Cecum 9

39 patients had typical yellow nodules which were of a more
concentrated distribution compared with those of the acute type.

There were 39 cases of mixed colonitis, in which the intes-
tinal mucosae demonstrated the combined manifestations of
the aforementioned two types of colonitis. A combination of
acute (primarily in the left intestines) and chronic (primarily in
the right intestines) inflammation occurred in certain sections.
In addition, the two types of inflammation were sometimes
observed alongside each other, thus rendering it difficult to
distinguish between primary infection and infection recur-
rence. Twenty-eight patients had scattered yellow nodules and
14 had merged colon polyps.

There were six cases of intestinal schistosomiasis
combined with colorectal cancer (Fig. 2), two cases of which
were located in the sigmoid colon and rectum, and four of
which were located in the ileocecal valve. Under endoscopy,
two cases were observed with the formation of neoplasma and
four manifested with stenosis.

Histopathological characteristics. Schistosome ovum, depos-
ited in the lamina propria, were detected in the endoscopic
biopsies of all 96 patients. The 16 patients with acute colonitis
pathologically manifested with the infiltration of numerous
interstitial eosinocytes and neutrophilic granulocytes, and
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Table III. Colonoscopy manifestations of intestinal schistosomiasis.

Colonoscopy manifestation Acute colonitis (n=16)

Chronic colonitis (n=41) Mixed colonitis (n=39)

Hyperaemic edema 16
Mucus exudation 15
Anabiosis and canker 10
Yellow nodules

Disorder of vascular textures
Cicatrice

Polypus

Neoplasm

Stenosis

O O O O O v

6 10
5 15
13 4
39 28
41 30
32 23
26 14
1 1
4 0

uncalcified schistosome ovum deposition in the lamina propria
under the mucosa (Fig.4). The 41 patients with chronic colonitis
predominantly demonstrated lymphocyte and plasmocytes at
the submucosa and lamina propria. Atrophy of the intestinal
mucosal epithelium, reduction of the intestinal gland, hyper-
plasia of partial submucosa tissue accompanied with fibrosis
and chronic ova nodules were also observed, however several
calcified schistosome ovum were hidden (Fig. 5). There were
39 cases of mixed colonitis with combined manifestations of
acute and chronic enteritis. Among which, certain mucosal
segments demonstrated an infiltration of lymphocytes while
others demonstrated an infiltration of eosinocytes.

Forty-one cases were complicated with colorectal polyps, all
of which were removed with high frequency electrocoagulation
and electrocision. Patholgical analysis demonstrated that these
were hyperplastic or inflammatory polyps. In addition, no polyps
were observed in acute colorectal enteritis. Six out of 96 intes-
tinal schistosomiasis patients also demonstrated the presence
of colorectal cancer. Two cases of mucinous adenocarcinoma,
two mid-differentiated tubular adenocarcinoma, one papillary
adenocarcinoma and one mixed carcinoma were detected. The
deposition of schistosome ovum and tumor cells was examined
simultaneously in the same pathological specimen in six patients
(Fig. 6). A medium or heavy degree of hyperplasia considered
as precancerosis was observed in nine cases.

Misdiagnosis. In the group of 96 cases, 24 were misdiag-
nosed outside the hospital (misdiagnosis rate, 25%). Eight of
the 24 cases were misdiagnosed as ulcerative colitis, five as
ileocecal tumor, five as intestinal tuberculosis, four as chronic
bacillary dysentery and two as irritable bowel syndrome.
Endoscopic features of the intestinal mucosa in the 24
misdiagnosed cases were non-typical. Eight cases demonstrated
intensive or scattered ulcer-like changes with varying size and
depth. The majority of the ulcers were congestive and edema-
tous and attached by secretions to the peripheral mucosa. In
addition, the typical yellow nodules in the intestinal tract were
rare; thus, the cases were misdiagnosed as ulcerative colitis.
Five cases exhibited the deformation of the ileocecal valve,
occasionally accompanied by scattered non-typical yellow
nodules and friable mucosa with the increased likelihood of
contact bleeding. As a result, they were misdiagnosed as ileo-
cecal tumors. Another five cases, with lesions in the sigmoid

colon demonstrated granular protrusions of the intestinal
mucosa, small scattered ulcers, intestinal stiffness, narrowed
lumen and stenosis, combined with a low-level fever in patients.
These cases were misdiagnosed as intestinal tuberculosis.
Furthermore, biopsies were not taken in six out of 24 cases,
while in another 18 cases, an insufficiently sized specimen was
collected; thus, in these cases, the ova nodules were not located.

Discussion

It is generally acknowledged that the endoscopic features of
intestinal schistosomiasis may be divided into the acute colitis
type and the chronic colitis type (11,12). The mucosas of the
acute colitis type predominantly expressed congestion and
edema. By contrast, the chronic colitis type expressed chronic
inflammation, such as mucosal hypertrophy and scarring. The
ova nodules of the acute colitis type were acute and consisted
of one or multiple central ova surrounded by eosinocytes.
By contrast, in the chronic colitis type, the middle ova of the
nodules had ruptured and calcified, and were surrounded by
lymphocytes and epithelioid cells. This was accompanied by
the proliferation of numerous submucosal fibrous tissues. In
the 96 patients, 16 were of the acute colitis type and 41 were of
the chronic colitis type; however, 39 demonstrated a combina-
tion of acute and chronic mucosal inflammation changes and
the biopsies showed the concurrence of 2 types of ova nodules.
This is consistent with the results of a study by Liu ez al (13) in
which adding the mixed type to the classification of shistoso-
miasis was proposed.

Recently, the morbidity of intestinal schistosomiasis has
increased due to inadequate knowledge. Numerous patients in
affected areas suffer from chronic schistosomiasis. Due to the
lack of thorough treatment and repeated infection, these patients
demonstrated a combination of chronically inflamed patholog-
ical manifestations with acute inflammation. As a result of the
multiple and atypical clinical manifestations of these patients,
misdiagnosis was common. For example, patients with acute
inflammatory manifestations, such as fever, abdominal pain,
diarrhea and bloody stools, were often misdiagnosed with bacil-
lary or amebic dysentery. Additionally, those exhibiting chronic
inflammation, such as abdominal pain and diarrhea, were often
misdiagnosed with ulcerative colitis, intestinal tuberculosis and
colon cancer. Hence, it is essential for clinicians to consider
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Figure 1. Endoscopic manifestation of acute intestinal schistosomiasis:

Mucosal hyperemia and edema, mucus exudation, vague vascular striation

and scattered small ulcers and yellow nodules.

Figure 2. Endoscopic manifestation of chronic intestinal schistosomiasis.
The colon mucosae present with hyperaemic edema and stenosis of the colon
cavity combined with with colon cancer.

Figure 3. Endoscopic manifestation of chronic intestinal schistosomiasis,
mucosal thickening and cicatrize with polypoid protrusion.

schistosomiasis when making a diagnosis, particularly in
patients living in or in contact with infected areas.

Among 96 cases of intestinal schistosomiasis, 24 cases
were misdiagnosed outside the hospital and were examined
at the Renmin Hospital due to the lack of effective treatment.
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Figure 4. Histopathological manifestation of acute intestinal schistosomiasis,
acute ova nodules, intact ova with numerous eosinophils infiltrating. Staining,
hematoxylin and eosin; magnification, x20.
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Figure 5. Histopathological manifestations of chronic intestinal schistoso-
miasis with tubular adenoma, calcified schistosome ovum, lymphocyte and

plasmocyte infiltration, and proliferation of submucosal tissues. Staining,
hematoxylin and eosin; magnification, x40.

Figure 6. Histopathological manifestation of chronic intestinal schistoso-
miasis, chronic ova nodules and calcified ova in carcinoma foci. Staining,
hematoxylin and eosin; magnification x40.

The causes of misdiagnosis were demonstrated to be partly
due to the diverse and complex endoscopic features of these
patients and also to the mucosal biopsies. In certain patients,
this was due to the fact that biopsies had not been conducted;
however, for the majority, the biopsies were derived from inac-
curate positions or samples were insufficient in size. The lack
of effective biopsies meant that the egg depositions had not
been located and thus resulted in misdiagnosis.

The endoscopic manifestations of intestinal schistoso-
miasis are prone to be confused with those of ulcerative colitis,
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Crohn's disease, intestinal tuberculosis and colon cancer
without careful identification. For example, the intestinal
mucosas of the acute colitis type of intestinal schistosomiasis
manifest as congestion, edema and ulcers; while those of the
chronic colitis type exhibit mucosal hypertrophy, granuloma
or polyp formation and a narrowed, hardened lumen, which
may be misdiagnosed as active or recovery ulcerative colitis,
or intestinal tuberculosis. The presence of granular hyper-
plasia, multiple nodules or large granuloma and large ulcers in
the intestine lumen may lead to a misdiagnosis of colon cancer.

Although the incidence of intestinal schistosomiasis has
decreased compared with that in the 1970s and 1980s, it has not
been completely eliminated. Therefore, it is important to deter-
mine patients' history of exposure to infected water. Moreover,
it is necessary to be aware of the endoscopic features of intes-
tinal schistosomiasis and to carefully distinguish these from
those of ulcerative colitis, intestinal tuberculosis, intestinal
cancer and other diseases. In addition, it is also necessary to
analyze biopsies, particularly the multi-site, multi-block biop-
sies for suspected cases. This is due to the fact that, when the
typical histopathological features of intestinal schistosomiasis
were observed, it was diagnosed. The results were concordant
with a study by Ohmae et al in which the schistosome egg
nodules observed in histological specimens were proposed to
be the gold standard for the diagnosis of this disease (14).

It is suggested that intestinal schistosomiasis is a risk
factor for colorectal cancer; however, this remains contro-
versial. Clinical pathological studies have demonstrated
that the concurrent incidence of intestinal schistosomiasis
and colorectal cancer was higher than that of the control
group (15,16). In the present study, of the 96 patients with
intestinal schistosomiasis, six cases were accompanied by
colorectal cancer and nine with a medium or heavy degree of
hyperplasia considered to be precancerosis. According to the
results, it was determined that intestinal schistosomiasis may
be correlated with the occurrence of colorectal cancer.

A possible mechanism for the induction of cancer by
intestinal schistosomiasis may be the deposition of schisto-
some eggs in the digestive tract and the accumulation of a
large number of eggs under the intestinal mucosa, which
may lead to chronic mucosal inflammation, thus resulting in
polypoid hyperplasia and canceration. Li et al (17) observed
that deposited schistosome ova are important in the carci-
nogenesis of colorectal cancer. It was also demonstrated
that colorectal cancer foci were often located in significant
sections of intestinal schistosomiasis; the possible factors
were the presence of endogenously produced carcinogens (18),
chronic immunomodulation resulting in impairment of immu-
nological surveillance (19), symbiotic action of other infective
agents (20) and the presence of schistosomal toxins (21). It is
possible that the intestinal mucosa is constantly stimulated by
schistosome eggs, which leads to mutations in genes of the
mucosal gland epithelial cells (15). Thus, investigation at the
molecular level is required to determine the precise correlation
between intestinal schistosomiasis and colorectal cancer.

In conclusion, intestinal schistosomiasis is risk factor for
colorectal cancer and the lesions of the disease may be consid-
ered as precancerous. Therefore, histopathological analysis of
periodic endoscopic follow-up and multi-block and multi-site
endoscopic biopsy are important. To reduce the incidence of
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colorectal cancer, early endoscopic or surgical treatment for
patients with schistosome infection combined with colon
polyps is required.
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