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Abstract

Resumo

Evaluation of morphological changes of the biliary tree
by magnetic resonance cholangiography in patients with
schistosomiasis mansoni: interobserver agreement™

Correlacéo interobservador das alteracées morfoldgicas das vias biliares em pacientes
com esquistossomose mansoni pela colangiorressondncia magnética

Danilo Moulin Sales', José Eduardo Mourdo dos Santos?, David Carlos Shigueoka®, Alberto
Ribeiro de Souza Ledo', Ramiro Colleoni Neto?*, Durval Rosa Borges®, Giuseppe D’Ippolito®,
Jacob Szejnfeld®

OBJECTIVE: To describe changes of the biliary tree demonstrated by magnetic resonance cholangiography
(MRC) in patients with the hepatosplenic presentation of schistosomiasis mansoni, and evaluating the
interobserver agreement in the detection of schistosomal cholangiopathy. MATERIALS AND METHODS:
Prospective, cross-sectional study involving 24 patients with hepatosplenic schistosomiasis and 6 healthy
patients (control group) submitted to biliary tree evaluation by MIRC. The following changes of the biliary
tree were considered: distortion, thinning, stenosis, dilation and irregularity. The interobserver agreement in
the detection of biliary tree changes was calculated with the McNemar’s test and the kappa index of agree-
ment (K). RESULTS: The interobserver agreement in the detection of distortion and thinning of the biliary
tree was almost perfect (K = 0.867; confidence interval [CI] 95% [0.512-1.0] and K = 0.865; Cl 95%
[0.51-1.0], respectively). There was a substantial agreement for stenosis (K = 0.78; Cl 95% [0.424-1.0]),
moderate agreement for dilation (K = 0.595; Cl 95% [0.247-0.942]) and mild agreement for thinning (K =
0.229; Cl 95% [0.095-0.552]). CONCLUSION: In a decreasing order of frequency, the changes of the bil-
iary tree were observed: distortion, thinning, stenosis, dilation and irregularity. The interobserver agreement
for signs of schistosomal cholangiopathy was almost perfect for distortion and thinning, and substantial for
stenosis.
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OBJETIVO: Descrever as alteracdes das vias biliares pela colangiografia por ressonancia magnética (CPRM)
na esquistossomose hepatoesplénica e avaliar a concordancia interobservador da CPRM na deteccdo de
colangiopatia esquistossomética. MATERIAIS E METODOS: Estudo prospectivo e transversal em 24 pacien-
tes com a forma hepatoesplénica da esquistossomose mansoni e em 6 pacientes sadios, como grupo con-
trole, com avaliacéo da via biliar pela CPRM. As alteracdes da via biliar consideradas foram: distorcéo, afi-
lamento, estenose, dilatacéo e irregularidade. Foi calculada a concordéncia interobsevador para alteracdo da
via biliar com o teste de McNemar e o indice kappa (K). RESULTADOS: A concordancia interobservador na
caracterizacdo de distorcdo e afilamento da via biliar foi quase perfeita (K = 0,867; intervalo de confianca
[IC] 95% [0,512-1,0] e K = 0,865; IC 95% [0,51-1,0], respectivamente). A concordancia foi substancial
para a estenose (K = 0,78; IC 95% [0,424-1,0]), moderada para dilatacdo (K = 0,595; IC 95% [0,247-
0,942]) e regular para afilamento (K = 0,229; IC 95% [0,095-0,552]). CONCLUSAO: As alteracdes obser-
vadas nas vias biliares foram, em ordem decrescente de ocorréncia: distorcdo, afilamento, estenose, dilata-
céo e irregularidade. A concordancia interobservador para sinais de colangiopatia esquistossomética foi quase
perfeita para distorcdo e afilamento e substancial para estenose.

Unitermos: Esquistossomose mansoni; Imagem por ressonancia magnética; Colangiografia; Ductos biliares.
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INTRODUCTION

Schistosomiasis, among parasitic dis-
eases affecting theworld, isone of the most
prevalent, with estimated 200 to 300 mil-
lion people affected in more than 74 coun-
tries™. In Brazil, schistosomiasis man-
soni affects a population estimated in 8
million infected individuals distributed
throughout an endemic region extending
from Rio Grande do Norte to Minas Ge-
raist2,

In the chronic presentation of the dis-
ease, contrary to reports about other simi-
lar hepatopathies, one can observe arela-
tive sparing of the hepatic function, with a
prevalence of manifestations resulting
from portal hypertension, typically inde-
pendent from the presence of hepatocellu-
lar lesion®, In the liver, the anatomical
substrate of the disease that |eads to the
lethal presentation of schistosomiasis
mansoni, with clinical signs of porta hy-
pertension, isthe extensive periportal fibro-
sis. Thisfibrosisis part of the process of
cicatrization following the acute granulo-
matous inflammatory reaction around the
Schistosoma’s eggs trapped in the small
hepatic vessels49),

One of the most noticeable findings in
the schistosomiasispathogenesisisthe sec-
ondary involvement of the biliary tract by
the periportal inflammatory process™",

The invasive diagnostic methods most
frequently utilized for investigating the bil-
iary tree are endoscopic retrograde cho-
langiopancreatography (ERCP) and trans-
parietal-hepatic cholangiography (TPHC).
Most recently, magnetic resonance cho-
langiopancreatography (MRCP) has pro-
vided cholangiographic images similar to
the ones of ERCP, without invasiveness-
related complications and inconveniences.
Additionally, there is the advantage of
studying the hepatic parenchyma, the por-
tal system and other alterations related to
portal hypertension(1&-22:

Thus, dterationsof thebiliary tree could
be investigated by means of anoninvasive
method, leading the authors to seek a bet-
ter understanding of thesefindingsin schis-
tosomal patients. The authors propose to
validate the imaging method by means of
an evaluation of interobserver agreement,
and analyzing the main morphological al-
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terations observed in the biliary tract of
these patients.

S0, the present study was aimed at: 1)
describing the most frequent MRCP find-
ingsof intra- and extra-hepatic biliary tract
alterations in patients with hepatosplenic
schistosomiasis; 2) evaluating the interob-
server agreement in the detection of schis-
tosomal cholangiopathy by MRCP.

MATERIALSAND METHODS

From February 2005 to February 2007,
the authors devel oped a cross-sectional and
observational study involving thirty pa-
tients, 24 of them with the hepatosplenic
presentation of schistosomiasis mansoni,
and six healthy individuals considered as
acontrol group, evaluated with MRI cho-
langiography. The present study wasdevel-
oped at Hospital S&o Paulo—Universidade
Federal de S&o Paulo (Unifesp), in S&o
Paulo, Brazil. The research was approved
by the Committeefor Ethicsin Research of
Unifesp (1667/05), and all the patients
signed aterm of freeand informed consent.
The sampleincluded 17 men and 13 women
with agesranging between 23 and 72 years
(mean, 40 years).

Inclusion criteria

—Age above 18 years.

— Patients with diagnosis of schistoso-
miasis based on rectal biopsy or strong
clinical/laboratory evidences (positive
coproparasitic test, pattern of periportal
fibrosis at ultrasonography) and epidemio-
logical evidences (contact with rivers and
pondsin endemic areas) of the disease®?2,

Non-inclusion criteria

— Patientswith other associated chronic
hepatopathies detected at |aboratory tests
and epidemiological investigation at the
initial consultations.

— Patients with contraindications for
MRI (cardiac pacemaker, cochlear implant,
claustrophobia, brain aneurysm clip).

MRI studies

All the studies were performed in high-
field 1.5 tedaequipment (Magnetom Sym-
phony™; Siemens Medical Systems, Er-
langen, Germany) with 40 MT/m gradient
and synergy coil. The protocol established

six to eight-hour fasting before the exami-
nation.

The pulse sequences utilized are de-
scribed on Table 1.

Sandardization of the MRI studies
analysis

The MRI studies were independently
and blindly interpreted by two radiologists
(observers1and 2), both of them with more
than ten years of experience in abdominal
radiology. Images SSTSE and 3D TSE re-
store sequences were eval uated on awork-
station. Biliary tract alterationswereevalu-
ated in accordance with previously estab-
lished criteria as follows:

—Stenosis: focal biliary duct narrowing
(Figure 1).

—Dilatation: increased ductal caliber as
compared with adjacent segment at the
same level (Figure 1).

— Thinning: diffuse narrowing or elon-
gation of abiliary duct (Figures 2 and 3).

— lrregularity: presence of duct walls
prominences and impressions (Figure 3).

— Distortion and/or derangement: ir-
regular deviation of the ductal tract or un-
even distribution of the biliary ducts (Fig-
ures 3 and 4).

Satistical analysis

Theinterobserver agreement wasevalu-
ated by the McNemar’s test, besides the
kappa (k) index cal culation with the respec-
tive confidence interval of 95% (Cl 95%).
The kappa coefficients were divided into
categories as described by Landis and
Koch. The association between biliary tree
ateration and serum gamma-glutamyl
transferase (GGT) was evaluated with the
Fisher’s exact test. P values < 0.05 were
considered as statistically significant.

RESULTS

Evaluation of interobserver agreement
regarding biliary tree alteration ob-
served at MRCP

In the evaluation of biliary tree alter-
ations in the group of patients with schis-
tosomiasis mansoni, the observer 1 found
distortion in 62%, stenosis and irregulari-
tiesin 41%, dilatation in 29%, and thinning
in 58% of the patients. This observer also
described biliary ducts thinning in one of
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Schistosomiasis mansoni: evaluation by MR cholangiography

Table 1 Technical parameters utilized for routine sequences acquisition.

In-phase and out- T2-weighted T2-weighted* T2-weighted Pre- and post-
Sequence of-phase FLASH TSE GRE (FISP) HASTE contrast 3D VIBE SSTSE 3D TSE restore

TR (ms) 173 1670 20 900 5.45 4500 1500
TE (ms) 2.38/5.0 86/173 4/9 87 2.59 992 681
Inclination angle (°) 70 90 20 180 30 150 170
Number of excitations 1 2 - 1 1 1 1
2D/3D 2D 2D 2D 2D 3D 2D 3D
Slice thickness (mm) 8 8 8 5 2.5 40 1.5
Interval 2 0.8 0.8 0.5 0 0 0.75
Field of view 350 350 350 350 350 350 380
Number of sections 30 30 30 30 1 1 40
Orientation Axial Axial Axial Coronal Volumetric Coronal Coronal
Acquisition time (s) 48 194 - 27 20 4,5 1.32
Phase/frequency 134/256 144/320 - 195/256 134/256 410/512 384/384
Rectangular field of view 75% 75% - No 75% No No
Fat saturation No Yes No No Yes Yes No
Presaturation No No No No No No No
Partial Fourier No No No Yes No Yes No
Coil Torso phased Torso phased Torso phased Torso phased Torso phased Torso phased  Torso phased

array array array array array array array
Number of measurements/repetitions 2 4 - 1 1 1 1
ECG trigger circuit No No No No No No No
Respiratory compensation No Yes No No No No Yes
Order (K space coverage) Standard Standard Standard Half-Fourier - Half-Fourier Standard
Shot Multiple Multiple Multiple Multiple Multiple Single Multiple
Echo train length Fast 11 - 195 Fast 410 129
Bandwidth (Hz/pixel) 380 252 - 391 250 140 250
Apnea Yes No No Yes Yes Yes No

FLASH, fast low angle shot; TSE, turbo spin echo; GRE, gradient-echo; FISP, fast imaging with steady state precession; HASTE, half-Fourier single shot turbo spin echo;
VIBE, volume interpolated breath hold examination; SSTSE, single shot turbo spin echo; TR, repetition time; TE, echo time; ECG, electrocardiogram.

Figure 1. Biliary tree alteration observed. Stenosis (short arrow) and dilatation (long arrows).

the healthy patientsincluded in the control
group.

Asregardshiliary tree alterationsin the
group of schistosomal patients, the ob-
server 2 found distortion in 54%, stenosis
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in 45%, dilatation in 41%, irregularity in
20%, and thinning in 50% of the patients.
This observer did not find any biliary tree
ateration in the patients of the control

group.

An amost perfect interobserver agree-
ment was found in the characterization of
biliary tree thinning and distortion by
MRCP (k = 0.865; confidenceinterval [Cl]
95% [0.51-1.0] and k = 0.867; Cl 95%
[0.512-1.0], respectively).

There was a substantial interobserver
agreement in the characterization of biliary
tree stenosis by MRCP (k = 0.78; Cl 95%
[0.424-1.0)).

As regards the characterization of bil-
iary tree dilatation by MRCP, a moderate
interobserver agreement was found (k =
0.595; Cl 95% [0.247-0.942]); and regu-
lar interobserver agreement was found in
relation to biliary tree irregularity (K =
0.229; Cl 95% [0.095-0.552]).

Overdl, as the presence or absence of
any typeof biliary tree alterationis consid-
ered, theinterobserver agreement was sub-
stantial (k = 0.722; Cl 95% [0.364-1.0]).
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Figure 2. Biliary tract alterations observed. Thin-
ning.
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Correlation between presence
of biliary tree alteration at MRCP
and serum GGT

OnTable 2, the authors demonstrate the
correlation between the presence of biliary
tree alteration and increase serum GGT
levels, based on the observer 2 reading. The
P value was 0.471, with no statistical sig-
nificance.

Table 2 Correlation between biliary tree alteration
and serum GGT levels.

GGT
Biliary tree
alteration Normal Increased Total
No 0 2 2
Yes 9 7 16
Total 9 9 18

GGT, gamma-glutamy! transferase.

Figure 3. Biliary tract alterations. Irregularity (short arrow); thinning and distortion of second-order ducts

(long arrows).

Figure 4. Biliary tract alterations. Biliary tree considered as harmonic (at left) and with distortion (at right),
on SSTSE sequence.
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DISCUSSION

The clinical meaning of biliary tree al-
terations in patients with schistosomiasis
mansoni still remains to be completely
clarified®"?3,

In other hepatic diseases, other prognos-
tic, classification or progression criteria
related to the presence or absence of biliary
tree alterations have aready been de-
scribed. As an example, one can mention
the correlation between proliferative and
degenerativedterationsof biliary ductsand
amore severe clinical progression in pa-
tients with hepatitis B and C, or yet the
occurrence of an abnormal biliary epithe-
lium in the setting of severe, acute viral
hepatitis; and a so the correlation of biliary
ducts alterations with progression to fibro-
Sisin cases of hepatitis C#24),

Alterationsof thebiliary treein cases of
schistosomiasis”?® have already been de-
scribed for some time both in humans and
in mice and rabbits submitted to experi-
mental studies®.

Although schistosomiasis mansoni is
characterized by a relative sparing of the
hepatic function, laboratory tests alter-
ations are frequently found in these pa-
tients, with increase in the levels of cho-
lestatic enzymes along the course of the
disease™*1,

Schistosomiasisis not characterized by
the presence of cholestasis in the stricto
sensu, progressing with its pure presenta-
tion, without the onset of icterus or itch-
ing™. Itisimportant to enphasize that the
increase in cholestatic enzymes levelsin
schistosomal patients has been observed
both in the hepatosplenic and hepatoin-
testinal forms of the disease®.

Apparently, the mechanism of GGT in-
crease in schistosomiasis is different from
that in alcoholic hepatopathy. Thus, as it
has aready been observed in primary bil-
iary cirrhosis, the GGT increase in schis-
tosomiasis mansoni is responsive to
therapy with ursodeoxycholic acid®@®.

Inapioneering study with the utilization
of percutaneous cholangiography in aive
patients, post-mortem cholangiography,
and vynil molds of both healthy livers and
livers with several diseases, Ganc has ob-
served changes in the intrahepatic biliary
tree of the schistosomal livers with non-
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harmonic characteristics, ductal distor-
tions, wall irregularities, micronodular
impressions, short focal stenosis and in-
crease in the number of biliary branches
with obtuse angles. Additionally, a poor
duct filling at post-mortem cholangiogra-
phy, and complete filling at transparietal-
hepatic cholangiography, inferring an in-
crease in the resistance or decrease in the
complacency of thebiliary tract/peribiliary
tissue in these patients, as a result of the
subjacent fibrotic process. Also, the author
has observed a paralelism between
changes of the portal system and those of
the biliary tree®. This parallelism is due
tothehigh biliary tree sensitivity to inflam-
matory alterations of adjacent tissues. The
process isinitiated by the development of
granulomas from the eggs of Schistosoma
mansoni deposited in the portal space. At
theearly phase, the portal spaceisenlarged
by edema and cellular infiltrate with pre-
dominance of eosinophils, lymphocytes
and macrophages. At the chronic phase, the
portal spaceisenlarged by fibrosis, besides
periovular granulomas™-23.

Biliary tree alterations have been de-
scribed in animal models submitted to in-
fection by Schistosoma mansoni, character-
ized by variable degrees of ductal hyperpla
sia, sometimeswith signs of increased mu-
cinous secretion™?3, | n the chronic phase,
thefibrosis determines mechanical changes
on the biliary ducts related to compressive
and retractile forces typical of this histo-
logical alteration.

So, one has aready proposed that bil-
iary tree alterations secondary to peripor-
tal fibrosis in the chronic presentation of
schistosomiasis mansoni could provide an
anatomic basis for the development of
cholestasis™?>2")_ Thus, it is possible to
correlate the mechanism of GGT increase
with the presence of biliary tree ateration
observed in these patients.

However, it isknown that other clinical
features of schistosomiasis may also be
associated with the above described enzy-
meatic alterations. In astudy utilizing Dop-
pler ultrasonography in schistosomal pa-
tients, Alveset al. have observed apositive
correlation between the portal vein blood
flow and the serum GGT levels. These au-
thors raised the hypothesis that the hepatic
congestion associated with the more in-
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tense flow and pressure in the portal sys-
tem also could have an influence on the
cholestasis®.

From the morphologica point of view
regarding biliary tree aterations, it is pos-
sible that there is an association of deter-
mining factors as follows: the fibrosis it-
self, amarked and typical alteration of the
disease, the intrinsic microscopic alter-
ations of the biliary ducts, and also the
mechanical effects of the ectatic portal
vessels on the adjacent biliary tract. The
possi bility of intrinsic microscopic causeas
a determining factor of the GGT increase
would explain, for example, thefact of the
increase of this enzymatic level preceding
the microscopic morphological alterations
observed at ERCP, or not being directly
correlated with the sonographic alterations
observed in these livers®.

The clinical findings of GGT increase
in schistosomiasis have already been ap-
proached by Brant et a., in another study
based on the same research project on
which the present study is based™?”.

Several studieshave aready established
the effectiveness of MRCP in the investi-
gation of biliary tree, indicating this diag-
nostic method as an alternativeto ERCPin
cases where an adjuvant therapy is not be-
ing considered®?9, However, the authors
did not find in the literature data validat-
ing the utilization of MRCP in the investi-
gation of biliary tree aterations observed
in patients with schistosomiasis mansoni,
or even eval uated the method reproducibil -
ity in the study of this disease.

Considering the frequency of biliary
treedterationsin schistosomal patientsand
the high prevalence of this disease among
the Brazilian population besides the pres-
ence of cholestatic signsthat still remainto
be clinically understood, it is necessary to
establishanoninvasive, accurate and repro-
ducible method for studying thebiliary tree
in these patients.

Thus, the present study was an attempt
to reproduce, with MRCP, the biliary tree
alterations previously described by conven-
tional cholangiography in schistosomal
patients.

The authors could not fail to consider
the fact that MRCP presents a lower accu-
racy as compared with conventional cho-
langiography in the study of intra-hepatic

biliary tract with anormal or reduced cali-
ber. It is known that thisis due principally
to the limitation of the method in relation
to spatial resolution and signal/noise ratio.
Thislimitation would impair especialy the
evaluation of the so called ductopenic con-
ditions. The introduction of new technolo-
gies, such as MRI with 3 tesla magnetic
field has improved these technical param-
eters and thus allowing an increase in the
accuracy of the method®. Another factor
to be considered is the fact that conven-
tional cholangiography and post-mortem
cholangiography (utilized in the Ganc's
study®) operate with pressure contrast
injection into the biliary tree, differently
from MRI cholangiopancreatography that
generates images of the biliary tree under
normal pressure.

As dready described, the morphologi-
cal changes observed in these segments of
the biliary tract were the following: biliary
treedistortion, thinning, stenosis, dilatation
and irregularity of the ductal contour.

The interobserver agreement in the
characterization of biliary tree distortion
and biliary ducts thinning was almost per-
fect. As regards the definition of biliary
ductsstenosis, theinterobserver agreement
was substantial. Finally, the interobserver
agreement was moderate in the visualiza-
tion of dilatation, and regular for biliary
ductsirregularity. Therewasno correlation
between the presence of biliary tree ater-
ations with GGT levels.

The alterationsfound in the biliary tree
of theschistosomal patientsby MRCPwere
also in agreement with those described by
Ganc in his pioneering study by means of
percutaneous cholangiopancreatography
and post-mortem cholangiography, validat-
ing this method for the study of biliary
tracts secondarily involved by schistoso-
miasis mansoni.

CONCLUSIONS

1. Indecreasing order of frequency, bil-
iary tree alterations observed in these pa-
tients were the following: biliary tree dis-
tortion, thinning, stenosis, dilatation andir-
regularity.

2. The interobserver agreement in the
detection of signs of schistosomal cho-
langiopathy by MRI cholangiopancreato-
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graphy wasamost perfect for characteriza-
tion of biliary tree distortion and thinning,
and substantial for detection of stenosis.
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