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Schistosomiasis Mansoni in Low Transmission Areas.
Abdominal Ultrasound
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In endemic areas with low prevalence and low intensity of infection, the diagnosis of hepatic pathology due to
the Schistosoma mansoimifection is very difficult. In order to establish the hepatic morbidity, a double-blind study
was achieved in Venezuelan endemic areas, with one group of patients with schistosomiasis and the other one of
non-infected people, that were evaluated clinically and by abdominal ultrasound using the Cairo classification.
Schistosomiasis diagnosis was established based on parasitologic and serological tests. The increase of the hepatic
size at midclavicular and midsternal lines (in hepatometry) and the hard liver consistency were the clinical param-
eters able to differentiate infected persons from non infected ones, as well as the presence of left lobe hepatomegaly
detected by abdominal ultrasound. The periportal thickening, especially the mild form, was frequent in all age
groups in both infected and uninfected patients. There was not correlation between the intensity of infection and
ultrasound under the current circumstances. Our data suggest that in Venezuela, a low endemic area of transmission
of schistosomiasis, the hepatic morbidity is mild and uncommon. The Cairo classification seems to overestimate the
prevalence of periportal pathology. The specificity of the method must be improved, especially for the recognition of
precocious pathology. Other causes of hepatopathies must be investigated.
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The diagnosis of schistosomiasis in Venezuela is vempracticable (EI-Rooby 1985). This method is relatively
difficult due to the low prevalence, low intensity of theinexpensive, rapid, portable, causes no biological hazards
infection and to the unspecificity of clinical signs usuallyto the patients and its sensitivity and specificity in the
associated with this disease (Ruiz et al. 1999). For thiscognition of periportal fibrosis, is comparable with the
reason, the Venezuelan Schistosomiasis Research Grame reported for hepatic biopsy (Abdel-Wahab et al. 1989,
has recommended the employment of immunological tecGerri et al. 1984, Homeida et al. 1988), percutaneous
niques for the diagnosis of schistosomiasis (Alarcén deanshepatic portography, angiography (Hatz et al. 1992a),
Noya et al. 1992). and clinical examination (Kardorff et al. 1997). It reflects

Moreover, the prevalence of hepatic morbidity in schighe dynamic changes produced by portal hypertension,
tosomiasis is difficult to determine because some of thgnce it measures the portal vein diameter and the pres-
methods that could be used for diagnosis such as thece of systemic collateral blood vessels that are corre-
biopsy, or those that evaluate the hemodynamic alteratidased with esophageal varices (Abdel-Latif et al. 1981,
of the liver, are dangerous and invasive procedures thH2avidson et al. 1991, Abdel-Wahab et al. 1993, Richter et
can not be performed on patients under field conditional. 1998). However, this tool requires well-trained physi-

Periportal fibrosis is one of the most characteristic atians, and its standardization is still a matter of debate
teration in the liver of infected patients with schistosoafter two WHO workshops (Cairo Working Group 1992,
miasis (Prata 1987) and it is considered, the most frequéxibmey Working Group 2000).
cause of hepatic fibrosis worldwide (Warren 1984). Ab- Some studies have reported that ultrasound could
dominal ultrasound has shown to be an alternative methimaprove the accuracy of clinical examination in endemic
for diagnosis, when the liver biopsy is contraindicated @reas of schistosomiasis (Lambertucci et al. 2000). More-

over, it has been shown that ultrasound could be an ex-
cellent indicator for diagnosis, and very useful for plan-
ning and monitoring control programs in areas of differ-
ent endemicity (Hatz et al. 1990, 1992b, Lambertucci et al.
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MATERIALS AND METHODS mansonichemotherapy in the last 12 months (Criterion I1);
Study area and population This transverse and (3) Persons withous. mansoneggs in stools, with nega-

double blind study was carried out between 1998 and 2084¢ COPT, but with both SMP-ELISA and APIA (immu-

in three villages situated in the Venezuelan endemic arB3assay tests) positive simultaneously and without previ-
A gHs chemotherapy against schistosomiasis (Criterion I11).

ticipants were considered cases of schistosomiasis aC_Hepathomegal)? was considered wh?n thﬁ liver sur-

cording to a recent proposal of our group (Ruiz et al. 1098¢SSed the costal margin in persons older than 5 years-

and described below. Simultaneously, we selected a grd?]fl: The right lobe was measured at the anterior axilar line
of non infected persons from endemic areas to match th&fd the left lobe at the line passing by the xyphoid appen-

according to sex and age with the infected ones. Thedg- IN those persons with palpable liver below the costal
gin, it was determined: liver consistence (soft, firm or

persons did not have antecedents of schistosomiasis D h i ; h dulan). Ieft lob .
all the laboratorial tests for this disease were negative32rd), hepatic surface (smooth or nodular), leftlobe promi-

Stool evaluation and serologic testStool samples N€nce (when it was proportionally larger than the right
were collected and examined for the presengemiansoni '0P€) (Prata & Bina 1968). Another hepatomegaly criteria
eggs by the Kato Katz technique (Katz et al. 1972). For t{S hepatometry with anterior axilar line (AAL) > 9 cm,
serological diagnosis of schistosomiasis different immdnidclavicular line (MCL) > 12 cm and midsternal line
nological tests were performed: Enzyme Linked Immun@¥SL) > 9 cm. Splenomegaly was diagnosed when spleen
Absorbent Assay with Sodium Metaperiodate (SMpSUrpassed the costal margin (Prata 1970).
ELISA) (Alarcon de Noya et al. 2000), Circumoval Precip- . 1 he following findings were considered as indicators
itin Test (COPT) (Spencer et al. 1991) and Alkaline Pho&f Periportal fibrosis: (1) hepatic left lobe in longitudinal
phatase Immunoassay (APIA) (Pujol & Cesari 1990). Section larger than 70 mm; (2) portal vein diameter supe-

Clinical evaluation- This evaluation included a medi- "1°r 10 12 mm; (3) mean diameter of three peripheral portal
cal history, epidemiological data, current symptoms and’&1" Pranches superior to 3 mm. Periportal thickening in
physical examination. Informed consent was obtained frofjin» Was classified in Grade I: 3-5 mm (mild), Grade II: > 5-
each patient or representing in the case of children, ahd™ (moderate) and Grade 1I: > 7mm (severe); (4) mesen-
only volunteers were admitted in this study. ExperienceIlc vein diameter above 11 mm; (5) splenic vein superior
observers carried out an abdominal ultrasound emploly: 12 mm: (6) longitudinal diameter of spleen superior to
ing a portable Toshiba equipment with curved 3.75 MHZ20 mm:; (7) gallbladder wall superior to 5 mm; (8) pres-
transducer. The echographers make first diagnostic ifinC€ Of collateral vessels or ascitis.
pression and cataloged as normal, periportal fibrosis, Statistical analysis The Chi-square test was used to

hepatomegaly and hepatic steatosis according the ob<2f@luate differences between proportions (p < 0.05).

vations during the exam. Thereafter, the ecographical RESULTS
evaluation was made following the standardized Cairo clas-
sification (Cairo Working Group 1992), and measures weye
done for final ultrasound diagnosis. All schistosomiasii

patients were treated with praziquantel, 40 mg/kg in sing Samination and 79 (45.1%) individuals by serology. The
oralljdcf)_sc_et: Wi ider “ " of schist .. median of eliminate®. mansoneggs was 122 per/g of
efinitions- Ve Consider cases™ ot SChistosomiasiye .qq (range: 24-1928). According to the elimination of

(Ruiz et al. 1999) those people with one of the following o 6557 705) of them had mild infection, 28 (29.2%)
criteria: (1) eggs ofs. mansonin stools; these patients moderate, and 3 (3.1%) severe

have positive COPT, SMP-ELISA, and APIA (Criterion I); Table | shows clinical findings in infected and non-

(Zo)sﬁi(\a/ LS%](S)FYVTIthv(\)/ﬁg. hrg\?gsr?cnege%?ail\l/qecsitocr)(la?/igﬂts Vé':t'l infected patients. By hepatic percussion the midclavicular
P ' P and midsternal line values (> 12 cm and > 9 cm respec-

In total, 175S. mansoninfected patients and 87 non-
ected were evaluated. Out of the 175 cases of schisto-
omiasis, 96 (54.9%) persons were diagnosed by stool

TABLE |
Clinical findings in infected and uninfected persons in the Venezuelan schistosomiasis area, 1998-2001

Clinical findings hfected (n = 175) Uninfected (n = 87) X2 p
Palpable liver 94 (53.7%) 43 (49.4%) 0.43 0.5127
Hepatic size  Axillarline >9 cm 141 (80.6%) 65 (74.7%) 1.19 0.2760

Midclavicular line > 12 cm 58 (33.1%) 15 (17.2%) 731 0.0069

Midsternal line > 9 cm 64 (36.6%) 20 (23%) £92 0.0026
Hard liver 30 (17.1%) 7 (8%) 397 0.0465
Prominent left lobe 32 (18.3%) 12 (14%) 0.84 0.3596
Nodular liver 5 (2.9%) 3 (3.4%) 0.07 0.7934
Splenomegaly 63.4%) 1(1.1%) 1.16 0.2813

a: statistically significant
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tively) as well as hard liver, were significantly associated When comparisons were made according to ultrasono-
with schistosomiasis. There were not statistically signifigraphical findings and age, it was found that the frequency
cant differences between the rest of the variables. of left lobe hepatomegaly in infected and non-infected
The association between ultrasound findings and ipeople was similar in all age groups (data not shown).
fection is shown in Table Il. It was found that left lobeThis frequency was 100% among infected persons older
was hypertrophied in 160 of infected patients (91.4%) aridlan 50 years. There were not statistically significant dif-
in 72 of uninfected (82.8%), with a statistical differencéerences among these groups (data not shown). The pres-
between both groups. Periportal thickening was found ence of periportal thickening among the infected and non-
159 infected persons (90.9%) and in 73 (83.9%) non-imfected persons was similar in all ranges of age, also,
fected, this difference was important but it was not statigsthout statistically significant differences. Typical ultra-
tically significant. Other features such as splenomegalspund findings, left lobe hepatomegaly, splenomegaly,
portal and mesenteric vein dilatation, are also shown portal vein dilatation, periportal thickening, in Venezu-

Table II. elan schistosomiasis patients are shown in Fig. 1. The
TABLE Il

Ultrasound findings in schistosomiasis patients and uninfected persons, Venezuela, 1998-2001
Ultrasound findings Infected (n =175) Uninfected (n = 87) NG P
Left lobe > 70 mm 160 (91.4%) 72 (82.8%) 481 0.0379
Portal vein > 12 mm 6 (3.4%) 1(1.1%) 1.17 0.2785
Mesenteric vein > 11 mm 9 (5.1%) 1(1.1%) 2.52 0.1121
Spleen > 120 mm 8 (4.6%) 1(1.1%) 2.05 0.1521
Periportal thickness (PT) 159 (90.9%) 73 (83.9%) 2.77 0.0962
PT 3-5 mm 128 64 - -
PT > 5-7 mm 30 8 - -
PT >7 mm 1 1 - -

a: statistically significant

& F3I.7% C HE

Fig. 1: left lobe hepatomegaly, splenomegaly, portal vein dilatation, periportal fibrosis and hepatomegaly in Venezuelsonseiist
patients.
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Fig. 2 demonstrates hepatic lesions suggestive of peri- The association between the intensity of infection and
portal thickening in a non-infected person. ultrasound findings is shown in Table IV. The Chi-Square
A summary of the results obtained by ultrasound atest did not detect statistical differences between these
cording to the criteria used for diagnosis of schistoseariables.
miasis is presented in Table Ill. In both groups of pa- Some relevant antecedents and first ultrasonographic
tients, the left lobe hepatomegaly was a common findinggports in non-infected persons are shown in people with
90.6% and 92.4% from those diagnosed by coprology periportal thickening and left lobe hepatomegaly demon-
serology respectively (persons with Criteria Il or Ill). Alsostrable after measures (Table V).
the periportal thickening was found in 90 (93.8%) persons DISCUSSION
with fecalS. mansoneggs and in 69 (87.3%) diagnosed
only by serology. The rest of the evaluated parameters Usually, hepatomegaly and intensity of infection are
were less frequent in both groups. In any case, there weigployed as the classic morbidity markers in schistoso-
not statistical significant difference when ultrasound findhiasis (Arap-Siongok et al. 1976, Barreto & Loureiro 1984,
ings were compared according to the criteria used for tigyseels 1992). In our study, hepatomegaly below the
diagnosis of schistosomiasis. costal margin was detected in similar percentages in in-

IFP B F3.7%

Fig. 2: periportal thickening in an uninfected individual from the Venezuelan schistosomiasis endemic area.

TABLE 11l

Ultrasound findings according to schistosomiasis diagnosis criteria, Venezuela, 1998-2001
Ultrasound findings Coprology (n =96) Serology (n=79) X2 p
Left lobe > 70 mm 87 (90.6%) 73 (92.4%) <0.1 0.08810
Portal vein > 12 mm 3(3.1%) 3(3.8%) <01 0.8078
Mesenteric vein > 11 mm 5 (5.2%) 4 (5%) 0.0 0.9655
Spleen > 120 mm 5 (5.2%) 3 (3.8%) 0.2 0.6566
Periportal thickness (PT) 90 (93.8%) 69 (87.3%) 2.1 0.1433
PT 3-5 mm 71 57 - -
PT > 5-7 mm 18 12 - -

PT >7 mm 1 0 -
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fected and uninfected people. However, it is complicated the same signs reported for Brazilian patients with schis-
to compare our results with those obtained in other egosomiasis (Prata & Bina 1968, Prata 1987). In spite of the
demiological settings, because the diagnosis of clinicamall number of infected persons with splenomegaly, our
hepatomegaly has not been standardized (Cook et al. 197&&ults are similar to those reported by Dietze (1983) in a
Lehman et al. 1976, Kardorff et al. 1997). Moreover, it iBrazilian area with high endemicity.
possible that not all cases of clinical hepatomegaly found In addition, it was found that using the Cairo Working
in this work could be explained by schistosomiasis. F@roup (1992) classification was possible to identify in-
that reason, other causes of liver disease should be fieeted from non-infected patients based only on the pres-
vestigated. ence of left lobe hepatomegaly, without differences ac-
In contrast, the increase of the liver size atording to the age. If hepatomegaly is used as an indica-
midclavicular and midsternal line and liver consistenctor of hepatic morbidity, fibrosis prevalence could be over-
was statistically superior in schistosomiasis patients whestimated in adults with left lobe > 70 mm, and underesti-
compared to uninfected persons. The values that reflentited in children with left lobe < 70 mm, since variables
left lobe hepatomegaly are relevant because they codikie height, weight or corporal surface that could influ-
be used as markers for schistosomiasis, especially in soemee liver size, are not considered.
endemic areas in Venezuela where the recognition of this Periportal thickening was another frequent ultra-
disease is difficult to asses due to the low intensity @bnographical feature, even in non-infected persons, in
infection (Ruiz et al. 1999). Nevertheless, in the presetite Venezuelan schistosomiasis area. This finding may be
work, children were evaluated with the same hepatometexplained by data that indicates that the Cairo classifica-
parameters used for adults and this could cause losstioh overestimates the prevalence of periportal pathol-
invaluable information in the pediatric age, for this reaegy. Moreover, using this classification it is difficult to
son, it is necessary to establish the normal reference vastablish the differences between periportal thickening
ues of hepatometry for children. grades O and I. In consequence, for the diagnosis of early
This classification does not take into consideratiopathology the sensitivity and specificity are lower (Boisier
the age or height of the patients (Burchard et al. 1998).dt al. 1995, 1998, Nooman et al. 1995, Thomas et al. 1997,
is possible that adjusting a body-height dependent refdRichter 2000). However, these precocious lesions are the
ence value, as proposed by the Niamey Working Groupost important to be identified because are more preva-
(2000), the ultrasound specificity could be improved. lent among the population living in endemic areas. Fur-
Nodular liver, left lobe prominence, and splenomegalthermore, the early diagnosis could be useful for plan-
had low frequency in Venezuelan patients in comparisaring selective or mass chemotherapy in endemic locali-

TABLE IV
Ultrasound findings according to egg output, Venezuela, 1998-2001

Ultrasound findings Mild (n = 65) Moderate (n = 28) Severe (n=3) NG p
Left lobe > 70 mm 61 (93.9%) 23 (82.1%) 3 (100%) 19.5 1.000
Portal vein > 12 mm 2 (3.1%) 1 (3.6%) 0 (0%) 63.5 0.018
Mesenteric vein > 11 mm 2 (3.1%) 3 (10.7%) 0 (0%) 57.4 0.037
Spleen > 120 mm 3 (4.7%) 2 (7.1%) 0 (0%) 324 0.999
Periportal thickness (PT) 61 (93.9%) 26 (92.9%) 3 (100%) 27.3 1.000
PT 3-5 mm 46 22 3 - -
PT5-7 mm 14 4 0 - -
PT >7 mm 1 0 0 — -

TABLE V

Relevant antecedents and first ultrasonographical findings in non-infected people with definitive periportal thickenihg and lef
lobe hepatomegaly at ultrasound, Venezuela, 1998-2001

Final ultrasound diagnosis

Periportal thickening (n = 74) Left lobe hepatomegaly (n = 72)
First ultrasonographic reportNormal 57(77%) 52 (72%)
Periportal fibrosis 7 (9.5%) 7 (9.7%)
Hepatomegaly 7 (9.5%) 8 (11.1%)
Hepatic steatosis 4 (5.4%) 5 (6.9%)
Antecedents Hepatitis 6(8.1%) 8 (11.1%)
Alcoholic intake 28 (37.8%) 27 (37.5%)

Included in the 72 patients with left hepatomegaly there are 60 persons who have periportal thickening simultaneously.
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ties (Doehring-Schwedtfeger et al. 1989, Abdel-Wahab et rices in schistosomiasis mansofin J Trop Med Hyg 88

al. 1990) preventing the evolution toward hepatosplenic 560-563. _

schistosomiasis (B|na& Prata 1981, 1983) Abdel-Wahab MF, Esmat G, Milad M, Abdel-Razek S,
On the other hand. advanc&l mansoniisease Strickland GT 1989. Characteristic sonographic pattern of

shows less problems for the diagnosis by the Cairo clas- Schistosomal hepatic fibrosism J Trop Med Hyg 402-

sification (Hatz et al.' 1992b). However, the low frequencxbdel_wahab MF, Esmat G, Narooz SI, Yosery A, Struewing
of portal hypertension signs found by ultrasound, SUg-" 3p, strickland T 1990. Sonographics studies of schoolchil-
gests that in Venezuela the hepatic morbidity is uncom- gren in a village endemic f@chistosoma mansoffrans R
mon. Soc Trop Med Hyg 849-73.

Due to the presence of ultrasonographical abnormalidarcon de Noya B, Colmenares C, Lanz, H, Caracciolo, MA,
ties and clinical findings in some uninfected persons, we Losada, S, Noya O 200&chistosoma mansorimmu-
suggest that some other factors must be influencing the nodiagnosis is improved by sodium metaperiodate which
hepatic architecture in these groups. Some of the infor- reduces cross-reactivity due to glycosylated epitopes of
mation that must be obtained in the clinical history in _Scluble egg antigeiExp Parasitol 95.06-112.
order to make a differential diagnosis should include: préarcon de Noya B, Noya O, Balzan C, Cesari IM 1992. New

. - L . o approaches for the control and eradication of schistosomia-
vious schlstosqm|a3|s, ajg:ohol consumpfuon., exposmc_)n sis in VenezuelaMem Inst Oswaldo Cruz 8227-231.
to pe;tmdes, V|re}I hep_atltls, other parasitic d!seases ‘_’V'K}ap-Siongok TK, Mahmoud AAF, Ouma JH, Warren KS,
hepatic compromise (visceral larva migrans, visceral leish- muller AS, Handa AK, Houser, HB 1976. Morbidity in
maniasis). schistosomiasis mansoni in relation to intensity of infec-

It was detected that ultrasound parameters did not tion: study of a community in Machakos, Kenfan J Trop
correlate with laboratory diagnosis, the criteria either para- Med Hyg 25273-284.
sitologic or serologic in the case®fmansoninfection. Barreto ML, Loureiro S 1984. The effect 8tchistosoma
This is consistent with previous studies that showed man$0ninfecti0_n on child morbldlty in the State of Bahia,
that in Venezuelan endemic areas, the serologic assaysBra2|l. I. Analysis at the ecological lev&ev Inst Med Trop

: i : - Sdo Paulo 26230-235.
are of greater value for the schistosomiasis diagnosjs _ x
(Alarcon de Noya et al. 1992). %lna JC, Prata A 1981. A possibilidade de prevencgéo das formas

| Iso f d diff in ul d find graves da esquistossomose mansoni: papel da terapéutica
t was also found no differences In ultrasound find-  ggpecifica. InSituagéo e Perspectiva do Controle das

ings according to the intensity of infection, butitis im-  poencas Infecciosas e Parasitariddm Seminario na
portant to consider that the universe of individuals with Universidade de BrasiliaEditora Universidade Nacional
heavy infections was low, and this could influence the de Brasilia, Brasilia, p. 45-56.
obtained results. Bina JC, Prata A 1983. Regresséao da hepatosplenomegalia pelo
As it has been proposed previously for other investi- tratamento especifico da esquistossomBes. Soc Bras
gations, the validity of the ultrasound for the evaluatiog oiglsrdPTg)gmlaGrﬁgglcsE' Ravacalimalala VE, Rabariaons L
and for monitoring the morbidity of the control program MY ' i :
depends on the gredictive pot)éntial of the ingicag[ors of Serieye J, RouxJ, Esterrg P 193%.Revers'b”'®“rﬁ5t°'
pathology in a given population (Hatz et al. 1992b). For soma mansorassociated morbidity after yearly mass

o aziquantel therapy: ultrasonographic assessritean
that reason, the standardization of ultrasound must be pRrSZc;‘g“Tmp ,\,,edr,_f;,)g/1 9u351?453.gr Phic assess °

carried out, especially when ecosonographic is usedgisier P, Serieye J, Ravaolimalala VE, Roux J, Esterre P 1995,
areas where the morbidity is difficult to asses and where ultrasonographical assessment of morbidity in schistoso-
control measures have been implemented. Only with a miasis mansoni in Madagascar: a community-based study
correct diagnosis it is possible to evaluate the impact of in a rural populationiTrans R Soc Trop Med Hyg :8208-
those measures. 212. o _ _

In summary, we found that the diagnosis of hepatigurchard GD, Guissé-Sow F, Diop M, Ly A, Lanuit R, Gryseels
alterations by ultrasound according to the parameters de- B: Gressner AM 199&chistosoma mansoinfectionina
scribed above, looks more specific than the quantitative "€S€NtY exposed community in Senegal: lack of correlation
Cairo classification. However, these results must be inter- between liver morphology in ultrasound and connective tis-

) . . : sue metabolites in serurop Med Intern Health :3234-
preted with caution because in this work we have not stan- 5,41 P

dardized the qualitative presence or absence of fibrosisgajro Working Group 1992. The use of diagnostic ultrasound in
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