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OBJECTIVE: The present field research was aimed at identifying sonographic and hemodynamic findings
indicative of the presence of schistosomiasis mansoni in endemic areas. MATERIALS AND METHODS: Doppler
sonography was performed in 554 patients with schistosomiasis in three areas with different endemicity
levels: low (n = 109), medium (n = 255) and high endemicity (n = 190). The World Health Organization
(Niamey Working Group, 2000) protocol was adopted for sonographic evaluation. Doppler study included portal
vessels, hepatic and splenic arteries, hepatic veins and collateral vessels. RESULTS: A significant correlation
was observed between the frequency of sonographic findings, except for left lobe hypertrophy, and the areas
endemicity levels. Altered hepatic veins flow pattern was observed in 23.7% of cases, such abnormality
being related to the presence and intensity of periportal thickening. Hepatic arteries did not present any
alteration as related to the evaluated parameters. Collateral vessels were identified only in the patients from
the high-endemicity area. The splenic artery presented alterations (increase in caliber, flow velocity and resistive
index), most frequently in the high-endemicity area, with significant difference between groups. CONCLUSION:
Doppler sonography has shown to be a relevant auxiliary tool in the study of the morbidity related to
schistosomiasis mansoni, contributing for a more accurate description of the disease profile in endemic areas.
Keywords: Schistosomiasis mansoni; Doppler sonography.

OBJETIVO: Este estudo de campo objetivou identificar as alterações ultrassonográficas e hemodinâmicas
indicativas da morbidade da esquistossomose mansônica em áreas endêmicas. MATERIAIS E MÉTODOS:
Foram examinados pela ultrassonografia Doppler 554 pacientes esquistossomóticos em três áreas com ní-
veis distintos de endemicidade: baixa endemicidade (n = 109); média endemicidade (n = 255) e alta ende-
micidade (n = 190). Para o estudo ultrassonográfico foi utilizado o protocolo da Organização Mundial da
Saúde (Niamey Working Group, 2000). Pelo Doppler foram avaliados: vasos portais, artérias hepática e
esplênica, veias hepáticas e vasos colaterais. RESULTADOS: Houve correlação significativa entre a frequên-
cia das alterações ultrassonográficas e o nível de endemicidade das áreas, exceto a hipertrofia do lobo es-
querdo. As veias hepáticas apresentaram padrão de fluxo alterado em 23,7% dos casos, alteração esta
relacionada à presença e à intensidade de espessamento periportal. A artéria hepática não apresentou alte-
rações nos parâmetros avaliados. Os vasos colaterais foram identificados apenas na área de alta endemici-
dade. A artéria esplênica apresentou alterações (aumento do calibre, da velocidade e do índice de resistên-
cia) mais frequentes na área de alta endemicidade, com diferença significativa entre os grupos. CONCLU-
SÃO: A ultrassonografia Doppler mostrou-se ferramenta auxiliar importante no estudo da morbidade relacio-
nada à esquistossomose mansônica, contribuindo para definição mais precisa do perfil da doença nas áreas
endêmicas.
Unitermos: Esquistossomose mansônica; Ultrassonografia Doppler.
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INTRODUCTION

Schistosomiasis mansoni currently af-
fects close to six million Brazilians. Ap-
proximately 5% to 10% of the infected
patients develop the hepatosplenic form of
the disease(1), which may progress with
portal hypertension. Fibrosis, the scarring
process that follows the inflammatory re-
action caused by the presence of the para-
sites eggs on the walls of portal vessels,
secondarily involving the bile ducts(2), is
the anatomical substrate of this severe form
of the disease. Differently from other
chronic hepatopathies, the hepatic function
is in general preserved in schistosomiasis,
as no lesions occur in the hepatocyte. Up-
per gastrointestinal bleeding due to the rup-
ture of esophagogastric varices resulting
from hypertension is accountable for the
morbimortality related to schistosomiasis
mansoni.

Therefore, vascular lesions determine
the essential clinical aspects of this para-
sitosis. Ultrasonography (US), because of
its capability to reveal the stage of the dis-
ease, has been widely utilized in studies of
schistosomiasis mansoni morbidity in en-
demic regions(3–6). It is currently considered
as the method of choice in populational
studies(7), showing to be superior to physi-
cal examination for diagnosis, planning
and monitoring of the disease management
programs(8).

Although the portal system vessels are
clearly identified at US(7), hemodynamic
data could only be obtained by means of
invasive radiological techniques that are
difficult to apply in populational stud-
ies(9,10). Doppler US is a milestone in the

study of portal circulation, allowing nonin-
vasive access to its morphological and
functional aspects(11,12).

Previous studies on portal hemodynam-
ics in schistosomiasis mansoni by means of
US-Doppler, all of them developed in hos-
pital environment, focused on the evalua-
tion of severe forms of the disease.

Thus, it is important to develop more
comprehensive investigation with Doppler
velocimetry analysis covering the different
forms of the disease, particularly the oligo-
symptomatic or asymptomatic ones, which
are the majority of the cases in endemic
regions.

The present study, as the first one uti-
lizing Doppler US in a field study and
evaluating three areas with different ende-
micity levels, was aimed at identifying the
sonographic and hemodynamic findings
indicative of morbidity of schistosomiasis
mansoni in the several stages of the disease.

MATERIALS AND METHODS

Studied areas and sampling

For this cross-sectional descriptive
study, three endemic areas were selected in
accordance with the endemicity criteria for
schistosomiasis mansoni defined by the
World Health Organization (WHO)(13),
which takes into account the prevalence,
parasite load and clinical presentation of
the disease:

1. High endemicity – Brejo do Espírito
Santo, rural area in the municipality of
Santa Maria da Vitoria, in the State of Ba-
hia (Brazil).

2. Medium endemicity – Chonim de
Baixo, district of Governador Valadares
municipality, in the State of Minas Gerais
(Brazil).

3. Low endemicity – Municipality of
Bananal, in the State of São Paulo (Brazil).

The study sample included 554 patients
with a history of infection by Schistosoma
mansoni confirmed by stool examination
for parasites. Exclusion criteria were: sple-
nectomy, non-schistosomal chronic liver
disease identified at US and presence of
ascites.

All participants or their parents/care-
givers signed a term of free and informed
consent. The project was approved by the
Committee for Ethics in Research of Hos-

pital das Clínicas da Faculdade de Medi-
cina da Universidade de São Paulo.

The sample included 325 male (58.7%)
and 229 female (41.3%) volunteers aged
between 10 and 92 years (mean age, 36.7
years) divided into three groups, according
to the examination location: low endemic-
ity area (n = 109), medium endemicity area
(n = 255) e and high endemicity area (n =
190).

Methods

Conventional US – Longitudinal diam-
eter of hepatic lobes spleen, diameter of the
portal, splenic and superior mesenteric
veins, gallbladder wall thickness, presence,
grade, distribution and classification of
periportal thickening were evaluated by two
sonographers in compliance with the Nia-
mey Working Group (2000) protocol(14,15),
with a portable GE Logiq 100 unit (Gen-
eral Electric Medical Systems; Wisconsin,
USA) with a convex 3.5 MHz transducer.
Additionally, hepatic and splenic arteries
diameters as well as the presence of collat-
eral vessels were evaluated at mode B.

Doppler US – Patency, direction and
maximum flow velocity in portal (PVmax),
splenic (SVmax), superior mesenteric
veins (SMVmax) and collaterals, spectral
pattern of flow in hepatic veins, peak sys-
tolic velocity and resistive index (RI) of
hepatic and splenic arteries were evaluated
by a single observer utilizing a portable GE
Logiq-Book unit (General Electric Medi-
cal Systems; Wisconsin, USA) with a con-
vex 3.5 MHz transducer. The spectral trac-
ing of the hepatic veins was classified as
triphasic (presence of reversal wave),
biphasic (reduction in oscillatory amplitude
with reversal wave loss) or monophasic
(rectified flow)(16).

Previous fasting and intestinal prepara-
tion was not required for patients examina-
tion because of the difficulty in standard-
izing such preparations in field studies.

Statistical analysis

The software SPSS 12.0 was used for
data processing and analysis, considering
5% as significance level.

In the statistical associations between
categorical variables, the Pearson’s chi-
squared test was utilized for proportions
comparison, while the Fisher’s exact test
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was utilized for comparison of proportions
with small frequencies. In the association
of continuous variables, the non-paramet-
ric Mann-Whitney test was utilized for
comparison between two groups, while the
Kruskall-Walis test was utilized for com-
parison between three or more groups. The
Spearman’s correlation coefficient was uti-
lized for comparison between two continu-
ous variables. The non-parametric tests
were chosen because of the asymmetric
character of the tested variables.

RESULTS

Conventional US

Mean longitudinal diameter of the right
lobe was 126.9 mm, while that of the left
lobe was 86.5 mm. The longitudinal diam-
eter of the spleen ranged from 34 to 232
mm, with a mean value of 91.8 mm. Reduc-
tion of the right lobe (according to the

Niamey Working Group, 2000 criteria)(14)

and enlargement of the spleen (> 120
mm)(17) were most frequently observed in
the highly endemic regions, with a statisti-
cally significant difference between the
groups (p < 0.001) (Table 1). The preva-
lence of enlargement of the left lobe (> 110
mm)(17) was higher in the region of medium
endemicity, without, however, statistically
significant differences between the groups
(p = 0.130) (Table 1).

Mean diameter of the portal vein was
10.2 mm (ranging from 3.0 to 19.0 mm),
while that of the splenic vein was 6.8 mm
(3.0 mm to 21.0 mm) and that of the supe-
rior mesenteric vein was 7.4 mm (0.7 to
17.0 mm), with no statistically significant
difference between regions in the cases of
the portal vein (p = 0.523) and splenic vein
(p = 0.322) and with statistically significant
difference in the case of the superior me-
senteric vein (p = 0.024).

Dilatation of the portal vein (> 12
mm)(17), splenic vein and superior mesen-
teric vein (> 9 mm)(17) was more prevalent
in the highly endemic region, with statisti-
cally significant differences between the
groups (p < 0.001) (Table 2). It was not
possible to measure the portal vein diam-
eter in two patients, splenic vein diameter
in four patients and superior mesenteric
vein diameter in six patients.

Mean hepatic artery diameter was 3.5
mm, ranging from 2.1 to 5.4 mm. Consid-
ering the reference value for normality (3.8
mm ± 0.8)(18), only 5 out of 481 patients
(1.0%) presented increased hepatic artery
diameter. The mean diameter of the splenic
artery was 3.9 mm, with a minimum of 2.2
mm and a maximum of 12.3 mm.

The gallbladder wall thickness ranged
from 1 to 22 mm, with a mean value of 3.0
mm. In the stratification by endemicity re-
gion, a statistically significant difference

Table 2 Analysis of the portal, splenic and superior mesenteric veins caliber according to endemicity region.

Endemicity region

Portal vein caliber (n = 552)

Normal

Increased

Splenic vein caliber (n = 550)

Normal

Increased

Superior mesenteric vein caliber (n = 548)

Normal

Increased

n

508

44

524

26

517

31

n

105

4

108

1

106

3

n

237

18

251

4

243

9

n

166

22

165

21

168

19

Total Low HighMedium

%

92.0%

8.0%

95.3%

4.7%

94.3%

5.7%

%

96.3%

3.7%

99.1%

0.9%

97.2%

2.8%

%

92.9%

7.1%

98.4%

1.6%

96.1%

3.6%

%

88.3%

11.7%

88.7%

11.3%

89.8%

10.2%

p-value*

< 0.001

< 0.001

< 0.001

* Fisher’s exact test. n, number of patients.

Table 1 Evaluation of liver and spleen dimensions according to endemicity region.

Endemicity region

Hepatic left lobe (n = 554)

Normal

Enlarged

Hepatic right lobe (n = 554)

Normal

Reduced

Spleen (n = 554)

Normal

Enlarged

p-value

0.130*

< 0.001*

< 0.001†

* Chi-square test. † Fisher’s exact test. n, number of patients.

n

516

38

517

37

512

42

Total

%

93.1%

6.9%

93.3%

6.7%

92.4%

7.6%

n

102

7

109

0

108

1

Low

%

93.6%

6.4%

100%

0.0%

99.1%

0.9%

n

182

8

162

28

162

28

High

%

95.8%

4.2%

85.3%

14.7%

85.3%

14.7%

n

232

23

246

9

242

13

Medium

%

91.0%

9.0%

96.5%

3.5%

94.9%

5.1%
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Table 3 Evaluation of periportal thickening and thickness of the gallbladder wall according to endemicity region.

Endemicity region

p-value

< 0.001*

< 0.001*

< 0.001†

< 0.001†

Periportal thickening (n = 554)

No

Yes

Degree of periportal thickening (n = 118)

Low

Moderate

High

Thickening classification – WHO (n = 554)

A

C

D

Dc

E

Ec

Fc

Thickness of gallbladder wall (n = 548)

Normal

Increased

High

n

114

76

44

24

8

114

0

31

13

4

21

7

146

42

%

60.0%

40.0%

23.2%

12.6%

4.2%

60.0%

0.0%

16.3%

6.8%

2.1%

11.1%

3.7%

77.7%

22.3%

Medium

n

218

37

31

6

0

218

0

22

10

2

3

0

245

7

%

85.5%

14.5%

12.2%

2,4%

0.0%

85.5%

0.0%

8.6%

3.9%

0.8%

1.2%

0.0%

97.2%

2.7%

Low

n

104

5

5

0

0

104

1

2

2

0

0

0

107

1

%

95.4%

4.6%

4.6%

0.0%

0.0%

95.4%

0.9%

1.8%

1.8%

0.0%

0.0%

0.0%

99.1%

0.9%

Total

n

436

118

80

30

8

436

1

55

25

6

24

7

498

50

%

78.7%

21.3%

14.4%

5.4%

1.4%

78.7%

0.2%

9.9%

4.5%

1.1%

4.3%

1.3%

90.9%

9.1%

* Chi-square test. † Fisher’s exact test. n, number of patients.

Figure 1. Severe thickening of the gallbladder wall. Figure 2. Subtle central periportal thickening. “D” pattern according to the Niamey Work-

ing Group (2000) – WHO classification.

was observed between the groups (p <
0.001), with thickening (> 5 mm)(19,20) be-
ing most frequently found in the highly
endemic region (Table 3) (Figure 1). The
gallbladder was evaluated in 548 patients,
as 6 patients had been previously chole-
cystectomized.

Results regarding the presence and de-
gree of periportal thickening and its clas-
sification according to WHO involvement
standards (Niamey Working Group,

2000)(14) demonstrated statistically signifi-
cant difference between the groups (p <
0.001) (Table 3) (Figures 2 and 3). The
thickening distribution was similar among
the regions (p = 0.034).

Doppler US

Mean values for maximum flow veloc-
ity in portal system vessels were the follow-
ing: PVmax = 23.1 cm/s (ranging from 12.0
to 55.6 cm/s), SVmax = 22.4 cm/s (11.9 to

44.5 cm/s) and SMVmax = 27.6 cm/s (14.1
to 55.2 cm/s).

According to the reference values (≥ 15
cm/s) for portal vein(21) flow velocity, 14/
552 cases (2.5%) demonstrated decreased
portal flow velocity, all of them in the
highly endemic region.

Portal thrombosis was identified in one
patient from the high endemicity region,
and low hepatofugal flow velocity was
observed in another patient from the same
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region. The splenic vein and the superior
mesenteric vein presented hepatopetal flow
in all cases.

In the arteries, the mean systolic peak
velocity and RI observed were 80.1 cm/s
and 0.70 in the hepatic artery, and 82.0 cm/
s and 0.60 in the splenic artery, respectively.
Considering the normal values of 0.69 ±
0.16(22), all the patients presented RI values
within normality for the hepatic artery.
Arteries were not identified in 84/554 pa-
tients (15.1%) in the case of the hepatic
artery, and in 83/554 patients (15.0%) in
the case of the splenic artery. In the highly
endemic region, a significant association
was observed between the presence and
degree of periportal thickening and non

identification of the hepatic artery (p <
0.001). The artery was identified in 106/
161 (65.8%) of the patients without peri-
portal thickening and in only 55/161
(34.2%) of those with the lesion. However,
in the cases where the hepatic artery was
identified and measured, there was no sta-
tistically significant difference in the ves-
sel caliber (p = 0.223) between those that
presented and those not presenting peripor-
tal fibrosis (mean diameter of 3.6 mm in
both situations).

The association between splenic artery
diameter, RI and peak systolic velocity and
the presence or not of splenomegaly, dem-
onstrated statistically significant differ-
ence (p < 0.001) in the regions of medium

and high endemicity. The mean diameter of
the artery increased from 3.8 mm among
the patients without splenomegaly, to 5.3
mm among those who presented such find-
ing. Mean RI and mean peak systolic ve-
locity were higher (0.70 e 101.4 cm/s)
among the patients with splenomegaly,
compared with those without this finding
(0.60 e 80.5 cm/s).

Considering the triphasic pattern as nor-
mal and the biphasic and monophasic pat-
terns as altered(16), a spectral alteration was
identified in the flow of the hepatic veins
in 23.7% of the patients. The alteration
show to be related to the presence and in-
tensity of the periportal thickening, with
higher frequency in the highly endemic
region (30.8% versus 19.0% in the medium
and 12.3% in the low endemicity regions),
with statistically significant difference be-
tween the groups (p = 0.030). At Doppler,
15 collateral vessels were identified in 11
patients (4 with more than one type of col-
lateral), all of them from the high endemic-
ity region, representing 2.7% of the whole
sample and 7.9% of the patients from that
region. The most frequent collateral was
the left gastric vein (7/15; 46%), followed
by retroperitoneal (4/15; 27%) (Figure 4),
short gastric (2/15; 13%), paraumbilical
collaterals (1/15; 7%) and spontaneous in-
trahepatic portosystemic shunts (1/15; 7%)
(Figure 5). All the gastric collaterals pre-
sented hepatofugal flow, with velocities
higher than those of the portal vein.

Figure 3. Intense central

and peripheral periportal

thickening. “Fc” pattern

according to the Niamey

Working Group, 2000 –

WHO classification.

Figure 4. Retroperitoneal collaterals. Meshwork of large caliber vessels (Color Doppler). Figure 5. Spontaneous intrahepatic anastomosis between the portal

branch and the left hepatic vein.
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DISCUSSION

Based on sonographic findings, several
investigations have attempted to establish
the correlation between morbidity and en-
demicity in schistosomiasis mansoni, de-
fining the incidence levels of the disease.

The objective of the present study was
establishing such correlation not only by
means of the echographic alterations in the
liver, spleen and vascular system, but also
by the functional aspects of the portal cir-
culation obtained by Doppler.

In the present study, the frequency of
sonographic signs of morbidity related to
schistosomiasis mansoni demonstrated sig-
nificant correlation with the endemicity
level of the regions in practically all the
evaluated parameters.

Periportal thickening, splenomegaly,
gallbladder wall thickening, right lobe re-
duction and portal vessels dilatation dem-
onstrated prevalence strongly associated
with the endemicity level of the regions and
stage of the disease. All these markers pre-
sented higher frequency in the highly en-
demic region, with a significant difference
between groups (p < 0.001) and with rates
very similar to those reported in literature
when compared to studies developed in
regions with the same level of prevalence
for schistosomiasis mansoni.

Left lobe hypertrophy was the only vari-
able at mode B that did not present signifi-
cant difference between regions. Although
attributed to the splenic hyperflow, and
initially described in the hepatosplenic
form(10), some authors had already reported
the left lobe enlargement also in milder
forms of the disease(23,24).

The frequency of such alteration in the
present study, although without statistical
significance, was higher in the regions of
medium and low endemicity, where most
of the milder forms of disease are found.
In these regions there was no significant
correlation between left lobe enlargement
and some variables indicative of splenic
hyperflow, such as splenomegaly and dila-
tation of portal and splenic veins, indicat-
ing that this is not the cause for hypertro-
phy in these patients.

Besides being the only parameter that
did not show a difference between the re-
gions, left lobe hypertrophy was also the

only finding to present a lower prevalence
in the highly endemic region. Correlating
the presence of hypertrophy with the degree
of periportal thickening, one could observe
that among the patients with severe thick-
ening, all of them from the highly endemic
region, none presented left lobe enlarge-
ment. Such result indicates that, in ad-
vanced forms of the disease, the intense
periportal fibrosis retracts the Glisson cap-
sule, reducing the liver dimensions, which
explains the lower frequency of left lobe
hypertrophy in the highly endemic region.

Therefore, it is possible to conclude that
left lobe enlargement occurs in all stages of
the disease, but with lower frequency in the
more advanced cases, and that such an en-
largement cannot be attributed exclusively
to the splenic hyperflow(24).

As regards the Doppler study, one em-
phasizes its viability and applicability in
field studies. In spite of precarious condi-
tions, the studies were performed with no
setback. The technical problems observed
were failure in the identification of some
vessels, the non detection of flow in small
caliber arteries and the impossibility of
obtaining the appropriate angle for veloc-
ity measurement. In most cases such diffi-
culties were related to obesity and lack of
previous intestinal preparation.

The visualization and flow mapping of
almost the totality of veins was successful
(portal vein, 99.6%; splenic vein, 99.3%;
and superior mesenteric vein, 98.9%). With
the arteries the success rate was lower (he-
patic artery, 84.8%; and splenic artery,
85.0%), mainly because of the small cali-
ber of these vessels or gas interposition. In
the case of the hepatic artery, additional
difficulties were observed in patients with
fibrosis in the hepatic hilum.

The mean value for maximum portal
vein flow velocity in the present evaluation
was 23.1 ± 6.3 cm/s. In only 14/552 (2.5%)
patients, the maximum flow velocity was
below the normality limit (15 cm/s)(21).
Associating the diameter with the portal
vein flow velocity, an inversely significant
correlation was observed between the two
variables (Spearman’s coefficient: –0.262;
p < 0.001), indicating that as the vein di-
ameter increases, the flow velocity tends to
decrease. Although flow volume has not
been calculated in the present study, such

results allow the conclusion, in agreement
with Paranaguá-Vezozzo and Cerri(25), that
the portal hyperflow described in the
hepatosplenic form of the disease is related
to the increase in diameter of the vessel,
and not to the flow velocity.

The spectral pattern of the flow in the
hepatic veins is modulated by the cardiac
cycle phases and is directly associated with
hepatic parenchyma “elasticity”. The alter-
ation observed in the phasicity of the he-
patic veins spectral curve in 23.7% of the
patients in this study, was more frequent in
the highly endemic region, with statistically
significant difference between the groups
(p = 0.030). The relation was significant as
one associated the alteration of wave pat-
terns to the presence and intensity of peri-
portal thickening (p < 0.001). Such results
demonstrate that periportal fibrosis present
in schistosomiasis mansoni, in spite of not
invading the hepatic lobes(26), reduces the
“elasticity” of the parenchyma in the ad-
vanced forms of the disease, changing the
spectral tracing of the hepatic veins.

In the present investigation, collateral
circulation was observed in 11 patients
from the highly endemic region, corre-
sponding to 5.9% of the patients from that
group and 2% of the whole sample.

Doppler US demonstrated higher accu-
racy than conventional US in the diagno-
sis of collateral circulation. Besides iden-
tifying a higher number of collaterals, a
false-positive case of left gastric collateral,
which, described at mode B, was not con-
firmed at Doppler. The recanalized para-
umbilical vein, two cases of retroperitoneal
collaterals and the portosystemic intrahe-
patic shunts were not identified by conven-
tional US.

An inverse, although not significant re-
lation was observed between the collateral
flow velocity and the portal vein flow ve-
locity, confirming the relevant role played
by the collateral in the reduction of the
portal flow. Such relation was not observed
only in the case of paraumbilical collateral
which otherwise presented greater flow
velocity in the portal vein and in its left
branch.

The participation of the hepatic artery in
the schistosomiasis mansoni hemodynam-
ics is controversial in the literature. Some
authors report normal artery diameters(27),
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others report reduced diameters (10). Yet, a
third group of authors suggest above-nor-
mal diameters(28).

In the present study, the frequency of he-
patic artery visualization was lower in the
highly endemic region (84.7%), without,
however, presenting significant difference
between groups. In this region, the non
identification of the artery was related to
the presence and degree of periportal thick-
ening (p < 0.001). However, once identi-
fied, the mean diameter and the dopplerve-
locimetric values of the artery were within
the normality limits and did not present any
difference between groups. Such results
demonstrate that, in these patients, the limi-
tation in the visualization of the artery was
of a technical nature, caused by the in-
creased echogenicity of the hepatic hilum
due to fibrosis.

Additionally, a significant and direct
correlation was observed between maxi-
mum portal vein flow velocity and the peak
systolic velocity of the hepatic artery (co-
efficient = 0.179) was found. This demon-
strates the absence of an inverse relation
between the portal and arterial flows in
schistosomiasis, as in cirrhosis.

Such results indicate that the hepatic ar-
tery, similarly to data reported by some
authors(27,29), was within the normal limits
in all the evaluated parameters and pas-
sively followed the hemodynamics of the
schistosomal pathogenic process.

With regards to the splenic artery, this
is the first study to investigate its behavior
by means of Doppler US at the different
stages over the course of schistosomiasis
mansoni. A significant correlation (p <
0.001) was observed between the presence
of splenomegaly and increase in diameter,
and systolic peak velocity and RI of this
artery. If, by one side, the increase in diam-
eter and systolic peak velocity indicate a
greater volume of arterial flow (required to
meet the demand of an enlarged spleen), on
the other, the RI elevation reflects the dif-
ficulty of such volume to flow thru the
splenic capillary bed. Such flow difficulty
is directly related to the intrasplenic con-
gestion caused by the increase in portal
pressure. These results indicate that in
hepatosplenic schistosomiasis as in cirrho-
sis(30), the splenic artery RI reflects the
portal venous flow resistance, which may

be an auxiliary parameter in the diagnosis
of portal hypertension.

In conclusion, the results obtained in the
present study indicate that: Doppler US
demonstrated to be viable and appropriate
for noninvasive evaluation of hemody-
namic alterations of schistosomiasis
mansoni in field studies; sonographic signs
of the disease morbidity are reliable param-
eters of the regions endemicity levels, ex-
cept for the left lobe hypertrophy; the he-
patic veins presented altered flow pattern
in a significant number of patients, being
such alteration related to the presence of
intense periportal thickening; the hepatic
artery did not present any alteration in the
evaluated parameters, which suggests a
passive behavior in the schistosomal patho-
genic process; the splenic artery presented
significant hemodynamic alterations sec-
ondary to portal hypertension.

Finally, Doppler US has demonstrated
to play a relevant role as an auxiliary tool
in the study of morbidity related to schis-
tosomiasis mansoni, contributing for a
more precise description of the disease pro-
file in endemic regions.
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