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Abstract

InThailand, liver cancer isthemost common malignancy in malesand thethird most common among females. In
theNortheast region, cholangiocarcinoma (CHCA) istheprevalent type, with Opisthor chisviverrini (OV), an endemic
liver fluke, being considered the cause. We evaluated therole of ultrasound (U/S) for cholangiocar cinoma screening
as part of a larger cohort to characterize the linkage between liver fluke infestation and CHCA in Khon Kaen
(Northeast Thailand). Most people (77%) had nor mal U/Sfindings while only 0.5% had suspected CHCA; thus, U/
Sshould be used primarily for those with the highest risk, presenting symptoms and/or being OV positive.
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Introduction Recr uitment
Recruitment for the Khon Kaen cohort took place

Khon Kaen province is sityated in Northeast Thailandetween 1990 and 2001. At the time of the study, Khon
and covers an area of 10,886 kmith a population of 1.73 Kaen province had 20 districts, each comprising ~10 sub-
million in 2000 (National Statistics Office, 2002). The liverdistricts. One or two sub-districts were randomly selected
fluke, Opisthorchis viverrini, is an important public health in each district, and recruitment started in all of the villages
problem in the Northeast, because it is associated withvéthin it .
number of asymptomatic hepatobiliary abnormalities that The eligible population was interviewed and examined
can be observed by roentgenography and ultrasonograptiyring 2-3 weeks of field work, depending on the size of
(U/S) (Dhiensiri et al., 1984; Elkins et al., 1990; Mairiangthe resident population. Lists of the resident population were
etal., 1992) and it is the putative etiology of CHCA (IARC,obtained and files of the eligible people were prepared. Each
1994), infecting an estimated 7 million people in totalillage was visited by the study team, with a mobile unit
(Upatham et al., 1984; Preuksaraj, 1984). equipped with an U/S machine. Village residents had the

Cohort studies are generally accepted as the most usefidamination and procedures explained to them as well the
and valid type of investigation in observationaldetails of tests and examinations and the rationale for keeping
epidemiology. The Khon Kaen cohort study was establishguhrt of the biological samples for retesting. Persons agreeing
as a community-based early detection and health educatitmparticipate signed the consent form.
project. It was designed to improve the outcome of liver All told, 25,000 subjects enrolled in the cohort. Since
cancer. Details have been described previously (Sriampotine number of radiologists was limited, U/S screening was
etal., 2005). U/S examination is relatively simple to perfornperformed only at recruitment. The number of subjects who
and has a high level of community acceptance: U/8ceived U/S screening was 4,154. The age and sex
screening was therefore included in this project. distributions of the subjects who underwent U/S screening

are presented in Table 1.
Subjectsand Methods
Medical examination

The Khon Kaen University Ethics Committee reviewed The demographic and socio-economic characteristics of

and approved our research protocols. the participants were investigated through interviews. They
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Table 1. Age and Sex Distribution of Subjects who  sonographic criteria used in the diagnosis of hepatobiliary

Underwent U/S Screening status are listed in Table 2. Diseases of other organs in the
Age group Male Female Total abdomen and pelvis, if detected, were also recorded. F\’_enal
No % No % No % stones were recorded separately because renal stone disease

also has a high prevalence in this region and, as such, the

<30 0 0 6 02 6 01 data could be used for future community research

30-39 340 21.3 591 231 931 224 ’

40-49 513 321 820 32.1 1333 32.1 .

50-59 400 250 661 259 1061 255 Fecal specimens . _

60-70 251  15.7 373 14.6 624 15.0 The presence of OV eggs was assessed in feces using

> 70 94 5.9 105 4.1 199 4.8 Stoll’s semi-quantitative egg count.

Total 1,598 100 2,556 100 4,154 100

Referrals and follow-up
Participants who were OV positive or had abnormal U/

Table?2. Diagnostic Criteria for Sonography S findings were informed and advised to seek treatment.

Status Character The suspected CHCA cases were invited for further
Normal gall bladder (GB): Sharp wall, no sludge investigation.The follow-up of suspected CHCA cases was
Mild GB disease: Presence of sludge and poor wall definition carried out by linkage of the study database with the death
Gall stones:  Presence of one or more stones registry for Khon Kaen Province and the Khon Kaen

Chronic cholecystitis: Gall bladder length > 8 cm. More than 4 Population-based Cancer Registry (Sriamporn et al., 2005).
standard deviations of uninfected people (Mairiang et

al.,1992). Increased periportal echoes-prominence of eChoeFQeSUHS
along the portal triad (Homeida et al., 1988)

Suspected cholangiocarcinoma: Observation of one or more of . . .
the following -a mass, -a dilated intrahepatic duct, or —a Weenrolled 4,154 subjects in the study, ranging between

hydrop gall bladder 22 and 92 years of age (mean,_ 49._3; SD, 11.2) (Tablte_ 1).
Overall U/S findings are summarized in Table 3 and imaging
then underwent a general physical examination and U/i$:tails for one case are illustrated in Figure 1.

examination of the abdomen. Blood pressure, height, weight

were also measured and recorded. Results of follow-up of suspected CHCA cases
All suspected CHCA cases were invited for further
Ultrasound examination investigation with computed tomography (CT) of the upper

Abdominal sonography was performed after at least @bdomen and/or endoscopic retrograde cholangio-
hrs fasting. We used a full-size high-resolution machinpancreatography (ERCP). Only three subjects agreed to the
(Hitachi model EUB 450, with a 3.5 MHz convex arrayinvestigation but they refused to undergo an operation. The
probe). Radiologists who performed the sonography weremainder of the participants all refused either any further
not apprised of the parasitological status of any of thivestigation or surgery.
enrolled subjects. After 14 years follow-up, 38% of the cases (8/21) were

The maximum gall bladder length was measured afteeported to have died from liver cancer, 5% (1/21) to have
locating the largest image in all planes. Abnormalities, suatiied from carcinoma of the cervix, 14% (3/21) to have died
as the presence of sludge, poor definition of the wall, galtom cardiovascular disease, and 38% (8/21) to have
stone(s) and increased periportal echoes, were recorded. Boevived.

Figure 1. a) U/S of a Suspected CHCA Case Shows a Characteristic Massin Segment 3 of the Liver (arrow). b) CT
of the Same Subject Confirmsthe Mass and Dilated I ntrahepatic Ducts (double arrows).
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Table 3. Summary of the Results of U/S Screening of the KKU Cancer Registry personnel (Ms Sujinan

u’s finding Male Female Total Horasith, Ms Pak_a.nant Usantia, Ms. P(as?tpo.rn. Meunhast,
No % No % No % Ms Chaveeluk Sirikampang); 3) Dr. Vichit Pipitgool for

testing for OV in the stool specimens; 4) Dr. Pisaln Mairiang

m(rjméé 11§§ 712':3 203522 810'5’ 325152 7175’ for doing the ERCP; and, 5) Mr. Bryan Roderick Hamman

Gall stone 72 45 142 5'3.6 214 5'3.2 for the English-language presentation of the manuscript. The

Chronic cholecystitis & increased periportal echoes Buddhist Aid Center of Japan paid for the U/S screening.
37 23 30 1.2 67 1.6

Suspected CHCA 11 0.7 10 0.4 21 o5 References

Other liver diseases* 89 5.6 63 25 152 3.7

Disease of other organs, not renal stones Dhiensiri T, Eua-Anata Y, Bunnag D, Harinasuta T, Schelp PF
113' 71 139 54 252 61 (1984). Roentgenographically controlled healing of gall bladder

Renal stones 93 58 88 3.4 181 4.4 lesions in Opisthorchis after praziquantel treatmémtg
Research, 34, 1175-7.

Total 1,598 100 2,556 100 4,154 100 Elkins DB, Haswell-Elkins MR, Mairiang E, et al (1990). A high

*Including fatty liver, cirrhosis, simple cysts of the liver, and other ~ fréquency of hepatobiliary disease and suspected

benign liver masses according to U/S criteria cholangiocarcinoma associated with heavy Opisthorchis

viverrini infection in a small community in northeast Thailand.
Trans Royal Soc Trop Med Hyg, 84, 715-9.

Homeida M, Abdel-Gadir AF, Cheever AW, et al (1988). Diagnosis
of pathologically confirmed Symmers’ periportal fibrosis by

Our present results indicate that while U/S can help ﬂ;;assgn(;%r_%qhy: a prospective blinded stutiy J Trop Med

diagnose CHCA and other hepatobiliary changes thFARC, 1994. Infection with liver flukes (Opisthorchis viverrini,

prevalence in the general population is not sufficient to  opjisthorchis felineus and Clonochis sinensis). IARC Monogr.
warrant the costs involved , especially given the refusal of Eval Carcinog Risk Hum, 61, 122-75.

patients to undergo further treatment. This is in fact a majavairiang E, Elkins DB, Mairiang P, et al (1992). Relationship
finding of the present study. between intensity oOpisthorchis viverrini infection and

Flukes are known to cause damage to liver cells, Kupffer hepatobiliary disease detected by ultrasonograghy.
cells, macrophages and within epitheloid and giant cells in Gastroenterol Hepatol, 7, 17-21. _ _
egg granuloma (Sripa et al., 2000). Other studies Sh(._,{kl,atlonal Statistics Office, 2002. The 200_2 Populatlon_ and I—_|o_usmg
nucleic damage by reactive nitrogen and oxygen species in Census Changwat, Khon Kaen. Office of the Prime Minister,

. . . Bangkok, Thailand.
hamsters infected with OV (Pinlaor et QI., 2003, 2,004)' Th_e%ginlaor S, Yongvanit P, Hiraku Y, et al (2003). 8-Nitroguanine
results support the role of OV as carcinogenesis-associated tormation in the liver of hamsters infected wiBipisthorchis
with chronic infection and inflammation. viverrini. Biochem Biophys Res Commun, 309, 567-71.

There are 2 types of CHCA. The peripheral (intrahepaticpinlaor S, Sripa B, Sithithaworn P, Yongvanit P (2004).
type and central (extrahepatic type) (Uttaravichien, 1989). Hepatobiliary changes, antibody response, and alteration of
Most patients with peripheral CHCA present with a palpable liver enzymes in hamsters re-infected with Opisthorchis
liver mass; the mass may be single or multiple and may Viverrini. Exp Parasitol, 108, 32-9. _ o
involve one or both lobes of the liver. The most commorgreUKsaraJ S (1984). Public health aspects of Opisthorchis in

. . Lo . Thailand.Drug Research, 34, 1119-11120.
presentation of the central CHCA is obstructive Jaur]dlceSriamporn S, Parkin DM, Pisani P, et al (2005). A prospective study

Wh_'Ch progresses gradually without fever untl.l the late stage. of diet, lifestyle, and genetic factors and the risk of cancer in
This complex pathology makes U/S alone inadequate for knon Kaen province, Northeast Thailand: Description of the
the diagnosis of CHCA. cohort.Asian Pacific J Cancer Prev, 6, 295-303

To conclude, U/S is too expensive and personnelSripa B, Kaewkes S (2000). Localization of parasite antigens and
intensive to be cost effective for screening the general inflammatory responses in experimental opisthorchisis.
population; thus, it should be reserved for persons with Parasitol, 30, 735-40.
hepatobiliary symptoms and/or positive for OV. MoreoverUpatham ES, ViyanantV, Kurathong S, et al (1984). Relationship
U/S alone is not sufficiently sensitive for total detection of ~Petween prevalence and intensity of Opisthorchis viverrini

. . — infection, and clinical symptoms and signs in a rural community
CHCA,; therefore, further investigation would be needed to . """~ 000 el WHO, 62, 451-61.

confirm any diagnosis. Appropriate preventive measure6ttaravichienT(1989). Cholangiocarcinoma. In: Vitayankul N, et

for reducing the frequency of infection are necessary and 5| (gds). Development in Surgery, vol.7. Royal College of
would include: 1) educating people to cook fish; and 2)  surgeons of Thailand, Bangkok, 540 pp.

hygienic toilet behavior.
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