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Abstract

A cross sectional study on hepatobiliary abnormalities in opisthorchiasis was performed in 8,936

males and females aged from 20 to 60 years from 90 villages of Khon Kaen province, Northeast

Thailand. All were stool-examined for Opisthorchis viverrini infection by standard quantitative

formalin/ethyl acetate concentration technique. Of these, 3,359 participants with stool egg positive

were underwent ultrasonography of the upper abdomen. The hepatobiliary abnormalities detected

by ultrasound are described here. This study found a significantly higher frequency of advanced

periductal fibrosis in persons with chronic opisthorchiasis (23.6%), particularly in males. Risks of

the fibrosis included intensity of infection, and age younger than 30 years. Height of left lobe of

the liver, cross-section of the gallbladder dimensions post fatty meal, sludge, and, interestingly,

intrahepatic duct stones were significantly associated with the advanced periductal fibrosis. Eleven

suspected cholangiocarcinoma (CCA) cases were observed. This study emphasizes the current

status of high O. viverrini infection rate and the existence of hepatobiliary abnormalities including

suspected CCA in opisthorchiasis endemic areas of Thailand.

© 2011 Elsevier Ireland Ltd. All rights reserved.
*Correspondence author: Banchob Sripa, Tropical Disease Research Laboratory (TDR), Department of Pathology, Faculty of
Medicine, Khon Kaen University, Khon Kaen 40002, Thailand; Tel: +66 43 363113 Fax: +66 43 202 024; banchob@kku.ac.th.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

NIH Public Access
Author Manuscript
Parasitol Int. Author manuscript; available in PMC 2014 July 14.

Published in final edited form as:
Parasitol Int. 2012 March ; 61(1): 208–211. doi:10.1016/j.parint.2011.07.009.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Keywords

ultrasonography; opisthorchiasis; hepatobiliary abnormalities; cholangiocarcinoma; Opisthorchis
viverrini

1. Introduction

The carcinogenic liver fluke, Opisthorchis viverrini remains an important public health

problem in many parts of Southeast Asia, particulary in Northeast Thailand [1]. Recent

reports suggested that 6–8 million individuals infected with O. viverrini in Thailand [2,3].

The infection is associated with hepatobiliary diseases including hepatomegaly, cholangitis,

periductal fibrosis, cholecystitis, gallstones, and is a major aetiological agent of the bile duct

cancer, cholangiocarcinoma (CCA) [4]. The liver fluke endemic area of Khon Kaen,

Thailand has reported the highest incidence of the liver cancer in the world [5–7].

Previous community-based ultrasound studies in this opisthorchiasis endemic region of

Khon Kaen and neighboring provinces showed a wide range of hepatobiliary abnormalities

including periductal fibrosis, cholecystitis, gallstones, and suspected CCA [8–10]. After

large scale praziquantel treatment for opisthorchiasis in Khon Kaen province and other parts

of northeast Thailand for decades [2], still we frequently encounter the hepatobiliary

abnormalities and CCA associated with O. viverrini infection. Therefore, large-scale

community-based cross-sectional study was performed in this area during 2007 to 2010 to

elucidate the current status of O. viverrini infection and associated hepatobiliary

abnormalities including CCA.

2. Materials and methods

2.1 Subjects

This study is a part of a community-based case control study on the pathogenesis of liver

fluke induced cancer in Thailand [11]. The study was approved by Khon Kaen University

Ethics Committee (reference number HE4880528) and the Institutional Review Board of the

George Washington University, DC (GWUMC IRB#020864).

2.2 Recruitment

Recruitment for the study took place from August 2007 to October 2010. Overall, 8,936

individuals from 90 villages of four districts (Ban Had, Ban Pai, Chonabot, Muncha Khiri)

of Khon Kaen province, aged between 20 and 60 years old, were screened for O. viverrini

infection by a quantitative formalin/ethyl acetate concentration technique [11]. There were

3,640 O. viverrini egg positive participants (41.5%), of which 3,512 (41.54%) reported

previous praziquantel treatment. Among the egg positive individuals, 3,359 participants

agreed to have ultrasonography of the upper abdomen. Details of this investigation were

described previously [11]. Age and sex distribution as well as other data of the volunteers

who underwent ultrasonography are shown in Table 1.
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2.3 Ultrasonography

A total of 3,359 subjects were examined by abdominal ultrasonography using a mobile high-

resolution ultrasound machine (GE model LOGIQ Book XP). Hepatobiliary abnormalities

(HBA) including periportal fibrosis in liver parenchyma, gallbladder wall, gallbladder size,

sludge, suspected CCA (dilated intra or extrahepatic bile duct and/or liver mass) were

graded and recorded as described [8, 11, 12]. For the study of gallbladder function

(contractility), the gallbladder was measured 30 minutes after consumption of a fatty meal

[8]. Periductal fibrosis is defined by periportal echoes (more than 3 mm) around second

order intrahepatic bile ducts. Grading of the fibrosis included grade 0 = normal, grade I =

periportal echoes less than 2 segments of the liver, grade II = 2–3 segments, and grade III =

more than 3 segments [11]. Designation of advanced periductal fibrosis (APF) was made if

the ultrasound grading was grade II and above. Disease of other organs in the abdomen and

pelvis, if detected, were also recorded. Renal stones were recorded separately because renal

stone disease also has a high prevalence in this region. A radiologist who performed

ultrasonography was unaware of parasitic infection status of the subjects. Representative

ultrasound images of different liver diseases are illustrated in Figure 1.

2.4 Referrals

Participants who were O. viverrini egg positive (upon stool examination) and had abnormal

ultrasound findings were informed and advised to undertake further investigation or

treatment according to standard health care of the Thai Ministry of Public Health. Diseases

of other organs were also informed and referred for treatment.

2.5 Statistical analysis

Demographic and baseline variables were described. Percent distributions were presented

for all categorical variables. For continuous variables, mean (± standard deviation) and

median (minimum: maximum) were used. The 95% confidence intervals (95% CI) were

estimated for the prevalence of advanced periductal fibrosis. These estimation methods were

based on exact binomial distribution. Relationship between selected demographic factors

and various ultrasonographic findings on advanced periductal fibrosis was investigated.

Multiple logistic regression was used to obtain odds ratios (ORs) and their 95% CIs. Odds

ratios were estimated as unadjusted and adjusted for effect of sex, age, and intensity of

infection.

All analyses were performed using STATA version 10 (College Station, TX). Significant

level was set as 0.05 and all statistical tests were two-sided.

3. Results

Among a total of 3,359 subjects who had O. viverrini egg positive in the stool samples and

undergone ultrasonography, 50.1% were male. The mean age of all subjects was 46.1± 8.4

years old, and their median intensity of O. viverrini infection was 63 eggs per gram (Table

1). Other selected ultrasonographic findings included 64 (1.9%) kidney stone, 182 (5.4%)

gallstone, 355 (10.6%) fatty liver, 95 (2.8%) sludge, and 7 (0.2%) intrahepatic duct stone.

There were 12 (7 males and 5 females) cases of suspected CCA. Two of these (only) agreed
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to a computerized tomography (CT scan) at Khon Kaen University Hospital. Of these CT

scanned individuals, one case was confirmed diagnosis of CCA but refused an operation,

another was benign hemangioma. Four other suspected CCA cases died during the follow up

period.

This report mainly focuses on benign hepatobiliary diseases with particular emphasis on

advanced periductal fibrosis, i.e. high grade periportal echoes. Table 2 summarizes the

relationship between sex, age, and intensity of infection on advanced periductal fibrosis. Of

3,359 subjects, 793 subjects had positive findings of advanced periductal fibrosis. Thus the

prevalence of the fibrosis was 23.6% (95% CI: 22.2 to 25.0). Factors that were statistically

significantly associated with advanced periductal fibrosis included sex (P<0.001), age (P

<0.001), intensity of infection (P <0.001), height of left lobe of the liver (P <0.001), cross-

section of the gallbladder dimensions “pre” minus “post” fatty meal (P <0.001), and sludge

(P <0.001). Interestingly, intrahepatic duct stone was also associated with the advanced

periductal fibrosis (P =0.009). Females were 40% less likely to have advanced periductal

fibrosis than males (P = 0.001). Risk of advanced periductal fibrosis was increased with

increasing intensity of O. viverrini infection. However, the risk in the older age group was

about half that seen in participants younger than 30 years old (Table 2).

4. Discussion

Opisthorchiasis control in Thailand started in 1950. Notably, a large scale Opisthorchiasis

Control Program was conducted between 1983 and 2001 in Northeast Thailand [2, 13]. A

country wide prevalence of O. viverrini infection in Thailand of 63% in the early years after

records were begun to be maintained. However, by the year 2001 this had declined to 9.4%

for the entire country, and to 15.7 % for Northeast Thailand. Remarkably, despite intensive

control targeting O. viverrini infection in the Thai population over the past three decades,

the present report revealed that the prevalence of O. viverrini and the associated

hepatobiliary abnormalities remain alarmingly high.

Although there is no standard guideline, several ultrasonographic features of opisthorchiasis

including hepatomegaly, periductal fibrosis, gallstones, gallbladder sludge, intrahepatic duct

stones and poor functioning gall bladder have been described over the past 20 years or so

[8–10]. Periductal fibrosis is a prominent sonographic finding in chronic opisthorchiasis.

This is similar to pattern B (starry sky) in schistosomiasis (diffuse echogenic foci around

portal and subsegmental branches) [14] and periportal echoes in clonorchiasis [15]. This

ultrasonographic characteristic is different from other parenchymal liver diseases. Acute

viral hepatitis can cause increased echogenicity of the portal vein due to diffuse decreased

parenchymal echogenicity [16]. Sonographic findings in alcoholic liver disease range from

diffusely increased echoes (fatty liver) to marked heterogeneous echoes with nodular liver

surface (cirrhosis), again quite different from opisthorchiasis [17].

Here advanced periductal fibrosis was noted in 785 subjects (23.6%). The prevalence of

APF was significantly higher in male (27.9%) than in female (18.9%). Risk of the fibrosis

was increased according to increasing intensity of O. viverrini infection. Males are known to

exhibit higher intensity of infection than females [18]. However, younger people (less than
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30 years) showed higher risk of periductal fibrosis than the older participants in this study.

This might relate to active innate immunity inducing more inflammation in the younger as

compared to older cases [19].

A total of 182 cases of gallstones were observed among 3,359 examinees (5.4%), 4.5%

among males and 5.6% among females. These findings are quite similar to our previous

report [10]. The gallbladder sludge and cross section of the gallbladder “pre” minus “post”

fatty meal showed a significant relationship with periductal fibrosis. Poor gallbladder

function and periductal fibrosis cause functional bile stasis and formation of sludge [11].

Moreover, bile stagnation may increase exposure of the biliary epithelium to hazardous and

carcinogenic components of bile, leading to carcinogenesis [20, 21].

There were seven cases of intrahepatic duct stones (0.21%) in the present study. Six of these

individuals were male and all had moderate periductal fibrosis; the female case did not have

periductal fibrosis. In our previous report [10], prevalence of the intrahepatic duct stones

was only 0.06%. Thus the present study reports a prevalence of intrahepatic duct stones at

30 times rate than reported the past. Repeated infections and repeated anti-fluke medication

treatments may produce dead worms and debris rendering stone forming, since pigmented

stones in opisthorchiasis endemic areas often contain O. viverrini eggs in the nidus of the

stones [22]. This hypothesis warrants further investigation.

Hospital and community studies have described hepatomegaly as the main pathologic

feature of opisthorchiasis [23, 24]. This study confirms such relationship and also found that

the liver size, mainly affecting the left lobe of the liver, was associated with periductal

fibrosis. The mechanism(s) by which the liver fluke infection induces hepatomegaly is still

unclear.

Renal stone disease is prevalent in the northeastern provinces of Thailand with the

prevalence raging from 0.4 –8.4% [25, 26]. Our present study reported 1.9% in 90

opisthorchiasis endemic villages and showed no association with advanced periductal

fibrosis of the liver. However, there is a report of opisthorchiasis-associated nephropathy in

an animal model [27]. The association between Opisthorchis infection and renal disease is

still to be studied.

In conclusion, this study shows a high prevalence of O. viverrini and its associated

hepatobiliary abnormalities as detected by ultrasonography in people in endemic areas of

Northeast Thailand. The prominent sonographic characteristic of opisthorchiasis is

periductal fibrosis and it was significantly related to intensity of infection and in younger

(<30 years old) people. The height of left lobe of the liver, the cross-section of the

gallbladder dimensions following a fatty meal, sludge, and, interestingly, intrahepatic duct

stones were significantly associated with the advanced periductal fibrosis.
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Fig. 1.
Representative abdominal ultrasonography of opisthorchiasis and suspected CCA patients in

endemic areas. A= Intrahepatic duct stone (arrow); B = Suspected CCA case 1, ultrasound

shows a mass (cursor), calcification (arrow) and dilated intrahepatic duct (large arrow); C =

Suspected CCA case 2, ultrasound shows liver mass in segment 7 (cursors)
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Table 1

Characteristics of study participants from Khon Kaen province, Thailand who were Opisthorchis viverrini

positive and underwent ultrasonographic examination, presented as number and percent (unless specified

otherwise).

Characteristics Total subjects Percent

Sex

 Male 1,683 (50.1)

 Female 1,676 (49.9)

Age (years)

 20–29 153 (4.6)

 30–39 686 (20.4)

 40–49 1,331 (39.6)

 50+ 1,189 (35.4)

 Mean (SD) 46.1 (8.4)

 Median (Minimum : Maximum) 47.0 (20.0 : 60.0)

Intensity of infection

 Light <500 epg 2,955 (88.0)

 Medium 501–999 epg 195 (5.8)

 Heavy 1000–1999 epg 132 (3.9)

 Very Heavy >2000 77 (2.3)

 Mean (SD) 283.3 (950.5)

 Median (Minimum : Maximum) 63.0 (2.0 : 23320.0)

Height of left lobe of the liver (cm)

 Mean (SD) 5.5 (1.0)

 Median (Minimum : Maximum) 5.5 (2.7 : 10.0)

Gall bladder dimensions “Pre” minus “Post” fatty meal (cm)

 a) Length, mean (SD) 1.55 (1.13)

 b) Width, mean (SD) 0.68 (0.53)

 c) Cross-section, mean (SD) 0.59 (0.48)

Liver parenchyma

 a) Grade 0 2,566 (76.4)

 b) Grade I 0 (0)

 c) Grade II 742 (22.1)

 c) Grade III 49 (1.5)

 d) Dilated bile duct 1 (0.03)

 e) Suspected CCA 12 (0.35)

Kidney

 a) Normal 3,239 (96.4)

 b) Cortical cyst 21 (0.6)

 c) Stone 64 (1.9)

Other ultrasonography findings

 a) Gall stone 182 (5.4)

Parasitol Int. Author manuscript; available in PMC 2014 July 14.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Mairiang et al. Page 10

Characteristics Total subjects Percent

 b) Fatty liver 355 (10.6)

 c) Cirrhosis 10 (0.3)

 d) Sludge 95 (2.8)

 e) Intra hepatic duct stone 7 (0.2)

Epg = eggs per gram (Opisthorchis viverrini eggs per gram of feces); SD = standard deviation; cm = centimeters
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