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a b s t r a c t   

Schistosomiasis is a parasitic trematode infection spread by snails with multiple species causing human 
disease. Infection can cause liver disease, including fibrosis and portal hypertension, and has been linked to 
malignancies such as bladder and colorectal cancer. We describe a case of Schistosoma mekongi, a geo-
graphically limited form of schistosomiasis, in a Laotian immigrant who presented with both hepatic fi-
brosis and rectal cancer, with numerous schistosome eggs present in the patient’s rectal resection. We 
believe this case is the first report of a rectal carcinoma arising in the setting of S. mekongi infection. 

© 2022 The Authors. Published by Elsevier Ltd. 
CC_BY_4.0   

Introduction 

Schistosomiasis, also known as bilharzia, is a parasitic disease 
caused by blood trematodes (flukes) in the genus Schistosoma and 
spread by snail intermediate hosts (Fig. 1). Three species are re-
sponsible for the majority of disease in humans, Schistosoma haema-
tobium, S. japonicum, and S. mansoni, and by conservative estimates at 
least 230 million people worldwide are believed to be infected [1,2]. 
Additional species exist with a more limited geographic range, in-
cluding Schistosoma mekongi, which is localized to the Mekong River 
and its tributaries in Laos, Cambodia, and Thailand [2–4]. S. mekongi is 
spread by the snail intermediate host Neotricula aperta, and definitive 
mammalian hosts include dogs and pigs as well as humans [2,5]. 

Schistosomes live in the mesenteric veins of human hosts for 
years, and produce large numbers of eggs that are either excreted or 
retained in host tissues where they can induce inflammatory and 
granulomatous responses [1,2]. S. mekongi can be diagnosed by rectal 
biopsy, since the rectum is an accessible site where eggs can be 
identified in tissue, as well as by identification of eggs in stool [6,7]. 

Schistosomiasis is a common cause of liver disease in endemic 
areas, and S. mekongi is associated with periportal fibrosis and non- 
cirrhotic portal hypertension. The liver disease is due to inflammation 
and fibrosis in the portal areas of the liver, believed to be a reaction to 
eggs lodged within host tissue causing chronic granulomatous in-
flammation [8–11]. Although treatment can kill adult worms and 
prevent additional egg deposition, it cannot remove eggs that are al-
ready within tissue. Nor can treatment entirely reverse fibrosis which 
has already occurred, although some degree of regression of fibrosis 
and portal hypertension may occur over time [10]. 

Schistosomiasis is also associated with malignancy, with perhaps 
the best established connection between S. haematobium and squa-
mous cell carcinoma of the bladder [12,13]. A relationship between 
schistosomiasis and colorectal carcinoma has also been suggested in 
the literature, but is less universally accepted; evidence appears 
strongest for a link between S. japonicum and colorectal cancer in 
Southeast Asia [13–16]. Intestinal involvement is common in schisto-
somiasis infection, with egg deposition and associated granulomatous 
inflammation leading to chronic colitis, and has been associated with 
polyp formation [10,16]. It is hypothesized that this ongoing chronic 
inflammation may predispose patients to develop colorectal carci-
noma, in a similar fashion to the increase in risk in inflammatory 
bowel disease. However, although S. mekongi is known to involve the 
colorectum, we did not identify studies assessing its association with 
colorectal cancer. In this paper, we present a case of Schistosoma me-
kongi associated with invasive rectal adenocarcinoma. 
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2214-2509/© 2022 The Authors. Published by Elsevier Ltd. 
CC_BY_4.0  

Abbreviations: HNPCC, hereditary non-polyposis colorectal cancer; ELISA, en-
zyme-linked immunosorbent assay; CCA, circulating cathodic antigen; CAA, circu-
lating anodic antigen; PCR, polymerase chain reaction 
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Case report 

The patient is a Laotian woman in her late 40 s who had been living 
in the US for approximately 20 years. She grew up in Laos and spent 
significant time in the Mekong River. She reported episodes of jaun-
dice as a child as well as abnormal liver function tests during preg-
nancy. Subsequently, she was diagnosed with schistosomiasis and 
treated; however, she was found to have chronic liver disease with 
fibrosis, portal hypertension, splenomegaly, and esophageal varices. 
Although she was listed for liver transplantation, her MELD score did 
not progress to a level of high priority. During this period, she had 
several episodes of bacteremia and sepsis which were treated with 
antibiotics, but otherwise her liver disease remained relatively stable. 

She began to experience rectal bleeding and proctoscopy re-
vealed a low rectal mass, with biopsy showing adenocarcinoma. 
Imaging suggested that the mass was locally advanced with possible 
invasion through the rectum into adjacent structures. Calcification 
along the portal venous system was also noted on imaging. She 
underwent neoadjuvant chemoradiation followed by surgery (total 
mesorectal excision). Pathology showed invasive colorectal adeno-
carcinoma with invasion into but not through the muscularis propria 
and one lymph node positive for metastatic carcinoma, stage ypT2 
pN1a. The tumor showed intact expression of mismatch repair 

enzymes, which did not provide evidence for a diagnosis of her-
editary non-polyposis colorectal cancer (HNPCC). 

The colonic resection was also notable for numerous ovoid cal-
cified fragments consistent with schistosome eggs, predominated 
located in the colonic submucosa. The eggs lacked a pronounced 
spine and measured approximately 40–50 by 50–60 µm in size. 
Given the patient’s history of exposure to the Mekong River and the 
egg morphology, the findings were considered diagnostic of S. me-
kongi. A large number of eggs were present, and there were areas of 
associated chronic and histiocytic inflammation and foreign body 
giant cell reaction (Figs. 2–4). Schistosome eggs were also identified 
within pericolonic lymph node tissue. 

After an initial period of remission, the patient developed local 
recurrence within 2 years, followed by metastatic disease including 
multiple pulmonary nodules. Unfortunately, despite chemother-
apeutic treatment, she passed away in her early 50 s 

Discussion 

Our patient presented with a relatively classic history for 
Schistosoma mekongi infection, including exposure to the waters of the 
Mekong River in childhood. Her original diagnosis was made at an 
outside facility, and information was not available regarding how the 

Fig. 1. Life cycle of Schistosoma species. da Silva, PhD; Melanie Moser. 
Reproduced with permission from CDC.gov Public Health Image Library (CDC / Alexander J) [24]. 
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diagnosis was made. Active schistosomiasis is usually diagnosed by 
identification of eggs in urine (S. haematobium) or stool (S. japonicum, S. 
mansoni, and S. mekongi), or by tissue biopsies, with the rectum con-
sidered an accessible site for biopsy [2]. However, the sensitivity of 
these tests is not optimal. Given the quantity of eggs in the submucosa 
of our patient’s rectal resection, rectal biopsy would have had a good 
chance of yielding a diagnosis. Newer methods being developed for 
diagnosis of S. mekongi include antibody detection using an enzyme- 
linked immunosorbent assay (ELISA) and schistosome circulating an-
tigen detection (cathodic and anodic circulating antigens (CCA, CAA)) in 
urine and serum, which have showed higher rates of positivity than 
stool tests in Laos and Cambodia [17]. Antigens directed against 
Schistosoma mansoni have also been shown to cross react with and 
detect S. mekongi-directed antibodies [18]. While serologic tests can be 
useful in travelers, they are of limited use in endemic areas because 
they cannot determine between past and active infection, although 
circulating antigen detection remains useful [2]. Molecular methods 
such as polymerase chain reaction (PCR) testing also show promise for 
diagnosis of schistosomiasis. 

S. mekongi, as well as other forms of schistosomiasis, is generally 
treated with the drug praziquantel [19,20]. Single dose cure rates for S. 
mekongi in one study of schoolchildren were 75.0% and 80.8% for 
40 mg/kg and 75 mg/kg doses [19]. Given the prevalence of this con-
dition in the Mekong River basin and association with severe liver 
disease, mass treatment was been a public health aim. In one study, 
seven rounds of mass treatment with praziquantel were administered 
between 1995 and 2002 in Cambodia, which reportedly reduced in-
fection rate from 50% to below 3%, although liver disease at the end of 
the treatment period was still markedly more frequent in endemic 
areas than in controls in non-endemic areas [8]. Similar mass treat-
ment was initiated in Laos in the late 1980 s, although program inter-
ruptions have been an issue [4]. Eventual eradication of S. mekongi has 
been proposed as a goal, although the existence of other mammalian 
hosts including pigs and dogs complicates eradication efforts. Our pa-
tient was likely infected in childhood, and reported a history of liver 
disease in other relatives in Laos also presumably related to schisto-
somiasis. She was treated prior to arrival at our institution, and likely 
did not have active disease at the time of presentation. 

Our patient showed classic clinical and radiologic findings of 
schistosomiasis-associated liver disease, although liver biopsy was not 
performed at our institution. She had evidence of fibrosis and portal 
hypertension, as well as esophageal varices and splenomegaly. Liver 
damage in schistosomiasis is believed to be a reaction to the parasite 
eggs causing inflammation and fibrosis in the presinusoidal portal 
areas and impeding blood flow through the portal venous system. The 
resulting portal hypertension leads to splenomegaly and evidence of 
porto-systemic collateral circulation such as esophageal varices [9]. 
Interestingly, although the liver may appear nodular due to fibrosis, 
hepatocellular function usually remains intact since the hepatic arterial 
blood supply is not impeded [9]. Therefore, the liver disease is a form of 
non-cirrhotic portal hypertension rather than true cirrhosis, although 
some of our patient’s imaging notes inaccurately characterized her liver 
as cirrhotic. Given that normal liver architecture is generally preserved 
with retention of lobular architecture, the fibrosis may be somewhat 
more reversible after anti-parasitic treatment than that of classic cir-
rhosis [10]. S. mansoni, S. japonicum, and S. mekongi are believed to have 
a stronger association with liver disease than S. hematobium [9], and 
may also be associated with hepatocellular carcinoma [13]. In a study 
in Cambodia, evidence of periportal fibrosis with portal hypertension 
was diagnosed in 46% of adults in an area endemic for S. mekongi 
(versus 0% in non-endemic control areas), and only 11% had normal 
liver ultrasounds (versus 99% in non-endemic areas) [8]. These findings 
were noted even after mass treatment, with 93% of people in the en-
demic area reporting having at least one and 63% having at least three 
treatments of praziquantel in previous years [8]. Therefore, liver disease 

Fig. 2. 100x image of rectal adenocarcinoma with submucosal invasion and calcified 
Schistosoma mekongi eggs. 

Fig. 3. 100x image of abundant calcified Schistosoma mekongi eggs with associated 
chronic inflammation. 

Fig. 4. 400x image of Schistosoma mekongi eggs with associated foreign body giant 
cell response. 
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due to S. mekongi is a serious and frequent issue in endemic areas and 
in those who have relocated from such areas. 

Intestinal involvement is also a known complication of schisto-
somal infections, including S. mekongi, with eggs most commonly 
lodging in the submucosa of the colon and rectum. Granulomatous 
inflammation can lead to mucosal ulceration, hyperplastic changes, and 
polyp formation with schistosome eggs present in the polyps [10]. In 
the previously described Cambodian study, blood in stool (41 vs. 20%) 
and abdominal pain (78 vs. 57%) were reported at a higher rate in S. 
mekongi endemic areas than non-endemic control areas. Another study 
compared 289 schistosomiasis-associated colorectal cancers with 165 
cases without schistosomiasis, and found that polyps, pseudopolyps, 
ectopically proliferating glands, disintegrated muscularis mucosae, 
denudation, and multicentric carcinoma were more frequently en-
countered in the schistosomiasis-associated group [16]. The authors 
proposed that chronic schistosomiasis may predispose patients to 
colorectal carcinoma in a similar manner to inflammatory bowel dis-
ease [16]. The connection between schistosomiasis and colon cancer 
has often been suggested in the literature, but is not universally ac-
cepted [13–16,21,22]. For example, a case-control study in rural China 
demonstrated an odds ratio of 3.3 for development of colon cancer in 
patients with chronic S. japonicum compared to matched controls with 
no previous exposure to schistosomal infection [22]. Cancers in schis-
tosomiasis patients may present at a younger age and show a pre-
dilection for the rectum [14,21], both of which would fit with our 
patient’s clinical presentation. We did not identify studies of colorectal 
cancer risk specifically related to S. mekongi in the literature, and be-
lieve that our case is the first report of a rectal carcinoma arising in the 
setting of S. mekongi infection. The only prior case report we identified 
of a malignancy in the setting of S. mekongi was a case of small bowel 
leiomyosarcoma, although the authors suggest the possibility that the 
infection may have been coincidental rather than pathogenically as-
sociated [23]. 

Conclusion 

In this report, we describe a case of rectal carcinoma diagnosed in a 
patient with history of Schistosoma mekongi infection and associated 
liver disease, with numerous S. mekongi eggs identified in her rectal 
resection. We believe that this is the first reported case of a rectal 
carcinoma arising in the setting of S. mekongi infection. While the link 
between schistosomiasis and cancer is considered well-established in 
some malignancies (such as S. haematobium and bladder cancer), the 
connection between schistosomiasis and colorectal cancer is not uni-
formly accepted, although existing evidence seems strongest for S. 
japonicum. Our case raises the possibility of an association between S. 
mekongi and colorectal cancer, and suggests that further study may be 
warranted and that colorectal cancer screening is important in in-
dividuals with a history of S. mekongi infection. 
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