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( Review Article

Revisiting the concept of hepatosplenic schistosomiasis
and its challenges using traditional and new tools

José Roberto Lambertucci

[1]. Departamento de Clinica Médica, Faculdade de Medicina, Universidade Federal de Minas Gerais, Belo Horizonte, MG.

ABSTRACT

Different aspects of hepatosplenic schistosomiasis are revisited here. Manson’s schistosomiasis causes periportal fibrosis and
portal hypertension in approximately 6% of infected subjects, usually with preservation of their hepatic function. The assessment
of liver involvement is of major importance in determining the prognosis and risk of complications from schistosomiasis, such as
upper digestive bleeding secondary to variceal rupture. For many years, the diagnosis of hepatosplenic schistosomiasis and liver
fibrosis was made by abdominal palpation and the finding of liver and/or spleen enlargement. However, there is no consensus
regarding the clinical parameters of the liver and spleen to be considered in this physical evaluation. For the last three decades,
abdominal ultrasound (US) has become the best imaging technique to evaluate liver fibrosis caused by schistosomiasis mansoni.
However, US is a subjective procedure and is therefore examiner-dependent. Magnetic resonance imaging (MRI) findings have
provided valuable information in addition to ultrasound and clinical examination. The combination of a comprehensive history
and physical examination, basic laboratory tests (a stool examination for Schistosoma mansoni eggs and a blood cell count),
biomarkers for liver fibrosis/portal hypertension and imaging methods seem to offer the best approach for evaluating patients
with this disease. In situations where research is involved or in patients with severe disease, MRI may be considered.

Keywords: Hepatosplenic schistosomiasis. Ultrasound. Magnetic resonance imaging.
Thrombocytopenia. Manson’s schistosomiasis.

INTRODUCTION

Every time a new and more precise diagnostic technique
is created, changes in previous concepts and definitions are
mandatory. History has taught us that scientific progress walks
side-by-side with our ability to measure Nature. The word
definition originates from the Latin word de+finire, with finire
meaning to die or to set limits to (or to demark sharply the
outlines or limits of an area or concept). One of the well-known
sayings of Socrates, a Greek philosopher, is I only know that
1 know nothing. He also stated that wisdom is to know the
definition of things'. The conventional interpretation of this
remark is that Socrates' wisdom was limited to an awareness of
his own ignorance. Most of us have problems with definitions.
For example, when questioned about time, Saint Augustine said
he was aware of it but, regrettably, did not know its definition.

The subject of our review naturally has everything to do
with definition. The questions we have been called to answer
here are of 2 types: I) what is the definition of hepatosplenic
schistosomiasis, and II) what are the contributions of imaging
techniques and biological markers in diagnosing hepatosplenic
schistosomiasis?
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DEFINITION OF HEPATOSPLENIC
SCHISTOSOMIASIS

This complication of schistosomiasis presents pathological,
clinical, laboratory and imaging aspects that should help us
with its definition.

PATHOLOGICAL DEFINITION OF
HEPATOSPLENIC SCHISTOSOMIASIS

The main lesion in hepatosplenic schistosomiasis is
fibrosis in the portal tracts of the liver with pylephlebitis and
peripylephlebitis caused by schistosome ova®’. Symmers'
pipestem fibrosis is a periportal fibrosis without bridging,
nodular formation or significant hepatocellular destruction.
It is the result of egg-induced chronic presinusoidal inflammation
leading to the deposition of fibrous material and vascular
destruction. These fibrotic changes produce a stellate portal
fibrosis all along the branching of the portal vein. Within
the fibrosed and enlarged portal space, there are partially or
totally obstructive vascular lesions (intravascular granulomas,
thrombosis, phlebosclerosis and fibrous intimal thickening).

Granulomas around ova can be seen in abundance in the
portal spaces. They are smaller than in the early stages of the
disease. After cessation of parasitic activity they may disappear,
but the fibrosis persists.

In Schistosoma mansoni infections, the major hepatic
pathology of egg granulomas results from physical obstruction
and tissue compression. Obstruction is presinusoidal in contrast
to findings in Laennec's cirrhosis®.
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The liver may be enlarged, of normal size or even slightly
shrunken; its outer surface is sometimes nodular. Hepatic
fibrosis evolves from an excessive accumulation of collagen
in the liver®.

In most patients with hepatosplenic schistosomiasis, the
spleen is increased in size. Splenomegaly results from chronic
passive congestion and hyperplasia of the reticuloendothelial
system. The microscopic appearance is indistinguishable from
that observed in sclero-congestive splenomegalies. The portal
blood flow is increased in massive splenomegaly because
an enlarged spleen requires a greater blood supply, which
in turn increases portal hypertension due to a presinusoidal
block®.

The problem with pathological definitions is that a liver
tissue sample of sufficient size is necessary for a definitive
diagnosis, and percutaneous needle liver biopsies may not
retrieve enough material for a definitive diagnosis in one-third
of cases®’®,

CLINICAL DEFINITION OF HEPATOSPLENIC
SCHISTOSOMIASIS

There is enlargement of the liver and the spleen in S. mansoni
infections, which develops insidiously. After persistent infection
and an evolving pathological process, hepatic enlargement is
clinically recognized in the second or third decades®°.

In most cases, liver and spleen enlargement develop in
parallel. The spleen is usually palpable and, in many cases,
massively enlarged; upon examination, it is firm, smooth and
non-tender (Table 1)'-13,

Additional symptoms and signs observed in hepatosplenic
schistosomiasis are hematemesis, melena, ascites, pallor,
ankle edema and collateral periumbilical varices. Symptoms
suggesting severe hepatic insufficiency, such as jaundice, spider
angiomas, palmar erythema, gynecomastia and altered hair
distribution are rarely reported. Death from hepatic failure in
S. mansoni infections is rare, with the exception of those cases
complicated by hepatitis B or C infections, alcohol abuse or
repeated esophagogastric bleeding. These events may lead to
decompensated hepatosplenic disease or liver failure (Table 2)"3.

Formany years, the diagnosis of hepatosplenic schistosomiasis
and liver fibrosis was confirmed by abdominal palpation and the
identification of liver and/or spleen enlargement. However, there
is no consensus regarding the clinical parameters of the liver and
spleen to be considered in this physical evaluation'®'*!5.

Hepatomegaly and splenomegaly have no uniform
definitions. The limit for the determination of an increase in
liver volume remains a disputable issue. Some investigators
consider hepatomegaly to be present when the organ exceeds
the costal margin by 5cm along the sternal line or by 4cm
along the midclavicular line. Others accept as enlarged a liver
palpable 2cm below the costal margin or simply a palpable liver,
without mentioning if the organ is palpable at rest or during
inspiration. Still other investigators attribute more importance to
liver characteristics such as a hard consistency, the presence of
nodules on the hepatic surface and prominence of the left lobe.
A palpable liver has been described in different proportions of
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TABLE 1 - Characteristics of compensated hepatosplenic schistosomiasis
mansoni.

Higher prevalence between 10-30 years of age
Apparently healthy

Hepatomegaly and/or splenomegaly

Upper digestive bleeding from esophageal varices
No evidence of liver insufficiency

Retardation of growth and infantilism in children

Laboratory tests
normal liver function test results
hypergammaglobulinemia
anemia, leukopenia and/or thrombocytopenia
high serum levels of hyaluronic acid

low platelet counts (<140,000)

Ultrasound
characteristic periportal fibrosis
thickening of the gallbladder wall
splenomegaly

evidence of portal hypertension

Magnetic resonance imaging
enhanced signal in areas with liver fibrosis
delay in the excretion of gadolinium in liver periportal areas
enhanced thickening of the gallbladder wall

clear identification of portal vessels and collaterals

Pathology
moderate inflammatory activity
periportal fibrosis; hepatocytes are preserved
lobular structure of the liver is conserved
the liver may be enlarged or of normal size

the spleen size is increased in most cases

normal people. Riedel’s lobe (a tongue-like process occasionally
extending downward from the right lobe of the liver laterally to
the gallbladder) should also be considered in cases of increased
right liver lobe size in schistosomiasis!®'°.

Regarding splenomegaly, the spleen’s palpability would
be sufficient for some physicians, whereas others believe that
the spleen should be palpable at or beyond the costal border
with increased consistency. The definition of consistency or
elasticity of an organ is also a problem (i.e., how to standardize
soft, medium and hard consistency descriptors to be used by
different examiners). Thus, the diagnosis of hepatosplenic
schistosomiasis varies according to the different criteria
mentioned®?.
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TABLE 2 - Characteristics of decompensated hepatosplenic schistosomiasis
mansoni.

Patients >30 years of age
Right liver lobe is usually shrunken

Association with other liver injuries (viral hepatitis, alcohol abuse
and liver ischemia)

Abdominal scars from previous surgeries

Upper digestive bleeding secondary to ruptured esophageal varices
is common

Evidence of liver failure: ascites, jaundice, spider angiomas, palmar
erythema, gynecomastia and coma

Emaciation

Low serum albumin, increase in serum bilirubin levels
Portal vein thrombosis is common

Chronic active inflammation with piecemeal necrosis

Focal necrosis or regenerative nodules

ULTRASOUND IN HEPATOSPLENIC
SCHISTOSOMIASIS

For the last three decades, abdominal ultrasound (US) has
become the best imaging technique for evaluating the liver
fibrosis caused by schistosomiasis mansoni. It is an indirect
method for diagnosing and classifying the disease. The US
examination of subjects with hepatosplenic schistosomiasis
has identified a characteristic pattern of abnormalities quite
different from those observed in liver cirrhosis and acute
schistosomiasis. The most important findings are echogenic
thickening of the walls of the portal vein and its branches,
indicative of periportal fibrosis, and echogenic enlargement of
the gallbladder wall. However, US is a subjective procedure
and is therefore examiner-dependent®-¥2.

In endemic areas, at least four groups of individuals have
been identified using the data obtained by abdominal palpation
and US examination: 1) a spleen >13cm and liver periportal
fibrosis, as confirmed by US; 2) a palpable spleen and spleen
>13cm, as measured by US; 3) a spleen >13cm using US and
4) a palpable spleen'>-,

Abdominal ultrasound in acute schistosomiasis is
characterized by the findings of hepatomegaly and splenomegaly
and the presence of several lymph nodes in the portal system
and mesenteric area’,

MAGNETIC RESONANCE IMAGING IN

HEPATOSPLENIC SCHISTOSOMIASIS
Magnetic resonance imaging (MRI) is primarily a
noninvasive medical imaging technique used in radiology to
visualize detailed internal structures and limited functioning
of the body. MRI provides a much greater contrast between
the different soft tissue structures of the body than computed
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tomography (CT) (Figure 1). Magnetic resonance angiography
(MRA) generates a clear picture of the vessels, which may help
the surgeon plan in advance the best surgical approach to portal
hypertension in schistosomiasis (Figure 2). One advantage of
an MRI scan is that it is believed to be harmless to the patient.
It uses strong magnetic fields and non-ionizing radiation in the
radio frequency range, in contrast to CT scans and traditional
X-rays, which both use ionizing radiation. Contrast agents may
be injected intravenously to enhance the appearance of blood
vessels, tumors or inflammation3¢-+,

FIGURE 1 - Liver fibrosis in hepatosplenic schistosomiasis (white areas around
the vessels). There is a thrombus inside the portal vein (red arrow).

FIGURE 2 - Angioresonance of the abdomen in hepatosplenic schistosomiasis
with easy identification of the portal vessels. The red arrow is pointing to a huge
collateral vessel (left gastric vein).
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LIVER BIOPSY

Needle liver biopsy frequently overlooks periportal fibrosis
because it retrieves insufficient and fragmented tissue samples
with a small number of portal tracts®. Wedge liver biopsy taken
during surgery for portal hypertension seems to be the best
approach for obtaining a good fragment of the liver. Some authors
criticize the use of wedge liver biopsy because the fragments
come from the periphery of the organ and fibrosis is not expected
to be uniformly distributed'. Nevertheless, Dusek et al.? stated
that a large enough specimen for histological assessment
is obtainable only by surgical wedge biopsy and that the
specimens are often sufficient to make an accurate diagnosis’-*.

INTENSITY OF LIVER FIBROSIS

Liver fibrosis (LF) intensity is not a definitive surrogate
marker for the severity of hepatosplenic schistosomiasis. Our
data suggest that the intensity of LF evaluated by imaging
techniques or histology is not related, in a significant number of
patients, to portal hypertension, and severe portal hypertension
has been reported in patients with minimal liver fibrosis'>*%. The
World Health Organization (WHO) grading of liver fibrosis by
US should be reevaluated and used carefully in the definition of
the severity of hepatosplenic schistosomiasis. Papers published
using the WHO classification should also be revised®”*%41.
The characteristic periportal fibrosis (diagnosed by US, MRI
or histology) associated with evidence of portal hypertension
(large spleen, esophageal varices and collateral vessels) should
be sufficient to define disease severity and indicate surgical
intervention, as necessary. We conclude that imaging techniques
are reliable for defining the presence of the characteristic
schistosomal liver fibrosis in most cases but fail in the grading of
the intensity of the fibrosis and the severity of portal hypertension.

SERUM MARKERS OF LIVER FIBROSIS

Serum markers are of great value not only in patients at
risk for a liver biopsy but also as a part of the assessment of
patients with hepatosplenic schistosomiasis to avoid invasive
methods**. Fibrosis is a nonspecific response to injuries
that implies the synthesis of an extracellular matrix (ECM).
The ECM represents a group of macromolecules, including
collagens, non-collagen-glycoproteins, matrix-bound growth
factors, glycosaminoglycans, proteoglycans and matrix proteins.
Hepatic stellate cell activation is the central event leading to
hepatic fibrosis. In schistosomiasis, a series of serum markers of
fibrosis has already been tested with different results: hyaluronic
acid, different types of collagens, cytokines and components of
the extracellular matrix, such as YKL-40%4,

Some investigators have suggested that the time has come for
the routine use of liver markers of fibrosis to grade its intensity
and evaluate the reversal of liver fibrosis after treatment.

COMPLICATIONS OF HEPATOSPLENIC
SCHISTOSOMIASIS

Schistosomal pulmonary hypertension is diagnosed
in approximately 10% of the patients with hepatosplenic
schistosomiasis**!; the use of pulmonary vasodilators has greatly
improved the survival and quality of life of those patients™>.
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Schistosomal glomerulopathy still affects 12-15% of patients
with hepatosplenic schistosomiasis®**’. Physicians expected
that this complication of the disease would disappear after
implementation of the Brazilian program of mass chemotherapy
for the control of schistosomiasis. However, advanced forms of
hepatosplenic schistosomiasis do not reverse after treatment, and
as long as there is hepatosplenic schistosomiasis, schistosomal
glomerulonephritis will be found. The prognosis of kidney
disease has not improved since its description in the seventies,
and the disease will evolve to end stage renal disease.

Neuroschistosomiasis appears to be increasing. In my view,
this increased incidence reflects the improvement in its diagnosis
with the advent of new imaging techniques, particularly MRI
and the progressive awareness of its importance’®2,

The association with bacteria (e.g., Salmonella and
Staphylococcus aureus) has decreased sharply due to the use
of mass chemotherapy, improvements in sanitation and easier
access to antibiotics® ¢,

The association of hepatosplenic schistosomiasis with viral
hepatitis B has also decreased, which has been attributed to
improvements in the quality of the blood transfused to patients
with esophageal bleeding. Additionally, after the advent of
sclerotherapy and ligation of esophageal varices, the frequency
of severe bleeding has decreased, making blood transfusion
dispensable®.

Genital schistosomiasis mansoni is also a frequent and
neglected aspect of schistosomiasis. Feldmeier et al. estimated
that 6 to 27% of girls and women with intestinal schistosomiasis
at least temporarily suffer from pathology induced by eggs
sequestered somewhere in their genital organs®. In Brazil,
this complication of the disease has not been the subject of
systematic study, but there have been case reports®®-¢,

THROMBOCYTOPENIA

The importance of thrombocytopenia has been underestimated
in the care of patients with hepatosplenic schistosomiasis
mansoni. Low platelet counts are responsible for a major
decrease in the quality of life of these patients, particularly
because they are living longer®.

Surgery (splenectomy) to correct thrombocytopenia has not
been considered appropriate for these patients because of the
risk of death and other surgical complications (e.g., pneumonia,
portal vein thrombosis, abscesses and hospitalization costs).
High-risk pregnancy has also been a problem (Figure 3).

Hepatosplenic patients with thrombocytopenia have
difficulty finding jobs because they are considered to be sick
and cannot work, particularly when the job requires physical
exercise’®’!. Dentists do not treat their gingival problems or
remove their teeth because they can bleed excessively. Small
surgical interventions are also postponed or avoided (e.g., lymph
node biopsies, excision of intestinal polyps, prostate surgery
and interventional endoscopy)’”. The use of anti-inflammatory
agents or even aspirin is prohibited. The use of anticoagulants
is unthinkable. I examined a 76-year-old patient with bilateral
cataracts who had been blind for 10 years because surgeons
indicated that ophthalmological surgery was contraindicated due
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FIGURE 3 - An 8-month-old pregnancy in a middle-aged woman. Note the
spleen being pushed by the uterus.

to his low platelet count (40,000/mm?) caused by schistosomal
splenomegaly. I insisted that surgery was possible and that I
would find a way to resolve his problem. He doubted it because
“20” physicians (his number) counseled him against surgery.
With some difficulty, I found a colleague who successfully
performed the work but was very apprehensive. My argument
to convince both the patient and the surgeon was that he was
already blind; it was impossible for him to become more blind.

More work is needed to reevaluate the indications for
surgical treatment in hepatosplenic schistosomiasis, including
the quality of life of such patients.

Thrombocytopenia has been successfully assayed during
fieldwork for screening patients with hepatosplenic schistosomiasis
in rural areas’.

PURE SCHISTOSOMIASIS

Witnessing scientists and physicians dealing with patients as
if they only had schistosomiasis is common. Those patients have
been called pure schistosomotics. This definition is a mixture of
Platonic delusion with Cartesian reductionism. This confusion
is widespread (and applies to other diseases) but is more
commonly seen among basic research scientists. In fact, patients
with schistosomiasis live in a world with other diseases, such
as other helminth infections, tuberculosis, viral hepatitis and
other viral infections, acquired immunodeficiency syndrome
(AIDS), syphilis, malaria, diabetes mellitus, systemic arterial
hypertension, heart failure and pulmonary hypertension. They
also take drugs to alleviate their suffering. In endemic areas,
schistosomotics are frequently heavy drinkers. Is there really a
place in the world for pure schistosomiasis’™>76-52?
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