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Abstract

AIM: To investigate the spleen vascular involvement
and the presence of liver fibrosis in a population of
subjects with established systemic sclerosis (SSc).

METHODS: In a cross-sectional fashion, 17 patients
with SSc were compared with 18 patients suffering
from hepatitis C virus (HCV)-related liver cirrhosis,
grade A and B Child-Pugh classification. Eighteen non
elderly subjects, apparently healthy, were used as the
control group. Splenic artery resistivity index (SARI) at
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doppler ultraSound, transient elastography of liver and
nailfold capillaroscopy were the main outcomes.

RESULTS: Transient elastography values of SSc pa-
tients were similar to those of controls; 5.2 + 1.1 15 4.5
*+ 1, (P = 0.07). Median Alanine amino transferase (ALT)
concentrations of cirrhotic patients were greater than
those of controls and SSc patients, i.e. 66.5 (36-89) U/L
vs 29 (22-34) U/L and 31 (22-41) U/L, respectively, (P
= (0.005). SARI determinations in cirrhotic patients, al-
though significantly higher than those found in controls
and SSc patients, showed some degree of overlap with
SSc patients, i.e. 0.59 vs 0.52 and 0.57, respectively, (P
= 0.04). Mean systolic blood pressure was significantly
higher in SSc patients than in cirrhotics and controls, i.e.
142 mmHg vs 128.2 mmHg and 127 mmHg, respective-
ly, (P = 0.005). Mean diastolic blood pressure behaved
in a similar fashion, i.e. 84 mmHg vs 72.2 mmHg and
76.9 mmHg (P = 0.005). Nailfold Capillaroscopy grades
and diastolic blood pressure values correlated well with
SARI results.

CONCLUSION: An enhanced resistivity of the splenic
artery was found in patients suffering from SSc; they
did not have evidence of splenomegaly as well as no
liver fibrosis or any other form of liver damage.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Systemic sclerosis (SSc) is a disease characterized by a
complex interplay of inflaimmation, fibrosis and vascular
damage. In fact, the arterial microvessels of SSc display
rarefaction and mural thickening, including medial smooth
muscle and intimal cell hyperplasia'’. Vasculopathy, showing
surprising similarities in various areas, i.e. pulmonary, renal,
cerebral and peripheral, induces pulmonary arterial hyper-
tension (PAH), scleroderma renal crisis, severe cerebral
vasculopathy and digital tip ulcers. Endothelin-1 is a potent
mediator of vascular features in SSc, but immunological
mechanisms also participate in SSc pathogenesis. They in-
clude a Th1/Th2 imbalance in CD4+ T cells”, an increase
of type 2 cytokine-producing T cells in target organs'” and
the presence of autoantibodies with fibroblast-activating
capacities”. Finally, caveolin-1 has been thought to regu-
late the signaling of transforming growth factor—Bm, a key
determinant in SSc. In fact, the core lesion of SSc is the
uncontrolled fibrosis involving internal organs and derma.
There are some a priori reasons, mainly indirect cau-
sations, for predicting a reasonable incidence of hepatic
fibrosis in patients with SSc. The hepatic mesenchymal
tissue would be expected to share enhanced synthesis
and/or deposition of collagen. The liver having a double
blood supply, playing a central role in the induction of
immune tolerance and also being a target for immune-
mediated damage, it could actively participate in systemic
diseases. Surprisingly, the extensive literature on SSc pro-
vides no definitive indications of the incidence and na-
ture of associated hepatic fibrosis in the direct, the indi-
rect (hepatoxicity) or the fortuitous (occult viral infection
and associated autoimmune or metabolic co-morbidities)
types. As the “companion” organ of the liver, the spleen
plays an important role in splanchnic hemodynamics,
beyond its established immunologic functions'”. This
occurs through changes in intrasplenic microvascular
tone and through reflex activation of the splenic afferent
sympathetic nerves'™. Actually, it is recommended to pet-
form a biopsy examination to assess the liver participa-
tion in SSc'". However, what about unravelling hepatic
fibrosis when ethical and legal issues do not permit in-
vasive tests? Systematic reviews have demonstrated that
evaluation of liver stiffness by transient elastography (TE)
is clinically useful for the diagnosis of various grades of
fibrosis in the course of chronic liver diseases'", even
though it is better at excluding than at predicting cit-
thosis'"”. Parameters of doppler ultrasound (DUS) are
reckoned to be the new biomarkers of the liver-spleen
circulatory axis'"™'", by way of substituting the estima-
tion of hepatic venous pressure gradient (HVPG) that is
an expensive technique” based on catheterism. Among
these hemodynamic indices SARI has one of the closest
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correlations to HVPG < 12 (non-severe portal hyperten-
sion)'”, On the other hand, enlargement of spleen may
be associated with portal hypertension-related events
in most patients with advanced chronic liver disease!".
Thus, hypothesizing a diffuse vascular injury[m], and con-
sidering that mechanisms similar to those of SSc play a
role in cirrhotic portal hypertension“g’zoj, it is conceivable
that a hemodynamic alteration of the spleno-portal axis
could be present in SSc patients. Therefore, in a popula-
tion of subjects with established SSc, the presence of
liver fibrosis was investigated by TE and assessment of
the spleen vascular involvement was carried out by DUS;
the results of DUS were compared with those found
in subjects with an advanced chronic liver disease char-
acterized by a hyperdynamic circulation and increased
resistance in the hepatic and spleen vascular bed. Fur-
thermore, we tried to track the possible association be-
tween DUS findings and other vascular parameters such
as blood pressure and nailfold capillaroscopy (INFC).

MATERIALS AND METHODS

Patients
Seventy-two subjects formed the initial study population.
Twenty-six consecutive patients who fulfilled the Ameri-
can College of Rheumatology (formerly, the American
Rheumatism Association) criteria for SSc”', having been
classified as having limited cutaneous (Ic) SSc or diffuse
cutaneous (dc) SSc according to the criteria described by
LeRoy ez al™ were selected. Three SSc patients were dis-
allowed as they were on penicillamine therapy. Six other
patients were excluded, two of whom due to contextual
HCV infection, one to alcohol abuse and three to non-
alcoholic fatty liver disease (NAFLD) presence in diabet-
ics. The remainder (17 patients), who were on low doses
of prednisone < 10 mg and vasodilators, acted as the
SSc group. Mean duration of disease was 3.5 years.
Twenty-six patients suffering from HCV-related liver
cirrhosis, genotype 1b, grade A and B Child-Pugh clas-
sification, were selected to be compared with the SSc pa-
tients. They were diagnosed on the basis of liver biopsy (8
cases), the remainder on the grounds of appropriate tests.
Briefly, the presence of cirrhosis was established by ap-
propriate clinical (spider nevi, hepato-splenomegaly), labo-
ratory (low serum total cholesterol, prothrombin activity
and pseudocholinesterase levels, reduced white blood cell
and platelet count, globulin/albumin ratio > 1) as well as
imaging data of the liver (coarse echo-texture, nodularity
presence, increased caudate/right lobe ratio, hypertrophy
of the left lobe, characterized by a rounded inferior mar-
ginal edge, and portal vein enlargement with decreased
flow velocity, absence of a normal doppler waveform,
hepatofugal flow). Eight patients were excluded as they
were cryoglobulinemic and likely suffering from vasculitis.
Eighteen patients were finally considered as forming the
cirrhotic group. A cohort of non elderly subjects (18 cas-
es), apparently healthy, was used as a control group. Labo-
ratory data and instrumental measurements were strictly
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carried out within one month of each other. The protocol
was consistent with the principles of the Declaration of
Helsinki, and participants gave their informed consent.
The study had no external funding source.

Transient elastography

Liver stiffness was assessed by means of a Fibroscan
(Echosens, France). At least 10 measurements per patient
were obtained, using the standard probe. These were aver-
aged and reported as kPa. A success rate of at least 60%
was considered necessary. In our population, special care
was taken in order to make sure there was no A-shaped
wave on the elastogram, which indicates an incorrectly ac-
cepted (non-automatically rejected) measurement, leading
to an overestimation of the stiffness produced by influ-
ence of the surrounding rib bone and soft tissue.

Doppler ultrasonography
Spleen longitudinal diameter (SLD) was performed by
postero-lateral scanning at US, using a Tecnos (EsaOte,
Italy). The Maximum Length (ML, the optically greatest
overall longitudinal dimension obtained from one of the
two poles) and the Cranio-Caudal Length (CCL, the opti-
cally maximal transversal dimension intercepting one of
the two poles) were measured; the resulting values were
then averaged, since the two measurements do not always
coincide. SLD (ML+CCL/2) was also measured in con-
trols to set reference intervals as mean values of TE.
SARI values at DUS were automatically calculated
with the following formula: RI = peak systolic velocity-
end systolic velocity/peak systolic velocity. The probe
was positioned below the left costal arch or in the left
costal spaces. Color Doppler allowed identification of
the main branches of the splenic artery. Antihyperten-
sive drugs were withdrawn at least three days before the
test.

Nailfold capillaroscopy

All nailFold capillaroscopy (NFC) procedures were per-
formed in a stereomicroscope (Olympus-SZ40) under
10-20x magnification according to the protocol pro-
posed by Andrade ez al”. All the ten digits of the hands
were examined, except when prevented by extremely
poor visibility. The following parameters were analyzed:
(1) number of capillary loops/mm; (2) vascular deletion
score; (3) number of enlarged loops (about four times
the normal afferent, transition, and efferent limb widths);
and (4) number of giant capillary loops (10 or more
times the normal width of capillary limbs). Enlarged and
giant loops were counted together. The vascular deletion
score was assessed according to a well-known method™,
in which a deletion area is defined as the absence of two
or more consecutive loops. Each finger was rated from
0 to 3: grade 0, no deletion area; 1, one or two discrete
deletion atreas; 2, more than two discrete deletion areas;
and 3, extensive and confluent deletion areas. For each
patient the NFC parameters were calculated as the aver-
age obtained in all analyzed digits.
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Transthoracic echocardiography

Because transthoracic echocardiography (I'TE) is a re-
producible method, it was used as a non-invasive diag-
nostic tool to determine pulmonary arterial pressure and
helped us exclude any secondary causes of PAH in SSc
patients with unexplained dyspnea. According to a peak
velocity of tricuspid regurgitation (VIR) = 3.0 m/s at
TTE, which is consistent with international guidelines[zs],
PAH was diagnosed. Once the diagnosis of PAH was
established, together with several parameters (ventricular
function, exercise parameters, peak oxygen uptake or
peak systolic blood pressure), NYHA functional classes
were selected to predict prognosis in these patients.

Blood pressure measurements

The systolic/diastolic blood pressure (SBP, DBP) was the
average of three consecutive readings taken by the physi-
cian during the day, during usual practice hours, after sub-
jects had rested for five minutes in the sitting position.

Laboratory data

ALT activity was determined by in-house standard proce-
dures. Sera samples were tested for anti-nuclear antibodies
(ANA) using indirect immunofluorescence and HEp-2
cells as antigen substrate (Antibodies Inc., Davis, CA).
Anti-centromere antibodies (ACA) were determined by
their distinctive IIF pattern on HEp-2 cells. Autoantibod-
ies to topoisomerase [ (ATA) were determined by passive
immunodiffusion against calf thymus extract (Inova Diag-
nostics, San Diego, CA).

Statistical analysis

Liver stiffness, age, SARI, SLD, systolic blood pressure
and diastolic blood pressure data derived from a normal-
ly distributed population (Shapiro-Wilk test (S-W), P =
0.94; S-W, P = 0.98; S-W, P = 0.23; S-W, P = 0.064; S-W,
P =0.26; S-W, P = 0.11, respectively) were expressed as
mean plus SD. A variable not normally distributed, such
as ALT (S-W, P = 0.001) was expressed as median (range).
NFC grades were considered ordinals and managed in
the same way. The difference of means was evaluated
by Two-Sample # test, two-tailed probability. Frequen-
cies were evaluated by Xz’ or in case of more than two
groups by Xz for trends. Tracking the degree of asso-
ciation between single parameters, i.e. NFC scores and
SARI determinations, Spearman’s tho for non uniform
intervals was used. The Pearson’s coefficient (7) was
employed to analyze the correlation between blood pres-
sure values and SARI determinations. One-way analy-
sis of variance (ANOVA) with the Student-Newman-
Keuls test for all pairwise comparisons was performed to
examine differences among groups; when dealing with a
variable not normally distributed the Kruskal-Wallis test
with post-hoc analysis was adopted. To predict the pres-
ence of PAH, logistic regression (enter method), with
relative odds ratio (OR) and 95% confidence intervals (CI),
was employed, utilizing as independent variables ATA
positivity. Following the clinical and laboratory standards
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Variables SSc Liver cirrhosis Controls P-value
The number of patients 17 18 18

Age (yr) 479+12.6 49.7+9.5 444+938 0.060
Females 15 16 14 0.380"
Type diffuse/cutaneous 12/5 ND ND

Gl involvement 9 0 ND 0.003
PAH presence ND 3 ND

C-P score A/B ND 12/6 ND

SLD at US (mm) 1023 £9.7 1304 £4.6 100.9 £ 6.6 0.000
SARI at DUS 0.56 £ 0.06 0.59 +0.02 0.52 +0.01 0.040
TE kPa 52+1.1 ND 45+1 0.070
NFC grade 0/1/2/3 3/7/2/5 ND ND

Hypertension 6 0 0 0.001"
ALT (U/L), median (range) 31 (22-41) 66.5 (36-89) 29 (22-34) 0.005
ATA/ACA/ ANA positivity 3/4/2010 ND ND

PAH: Pulmonary arterial hypertension; ATA: Anti-topoisomerase I antibodies; ACA: Anti-centromere antibodies; ANA: Anti-nuclear antibodies; GI:

Gastro-intestinal motility disorders; DUS: Doppler ultrasonography; US: Ultrasonography; SLD: Spleen longitudinal diameter at US; ALT: ALanine amino-
Transferase; TE: Transient elastography; NFC: Nailfold capillaroscopy; SD: Standard deviation; C-P: Child-Pugh classification; ND: Not determined; : * for

trend.

institute 2008 guidelines (C28-A3) for smaller samples, the
90% Cls were estimated to set our normal range of TE
and SLD at US. The concordance correlation coefficient
(0¢), which measures precision and accuracy, was adopted
to evaluate the degree of pair observations at US. Statisti-
cal analysis was performed operating on medcalc version
10.4.8® (Frank Schoonjans) software package.

RESULTS

In order to allow readers to gauge the internal validity of
this study, we emphasize that the minimal required sample
size, with a type I error of 0.05 and power of 68%, when
breaking the population into two groups (i.e. controls and
SSc patients) by SARI values (means = 0.56 and 0.52 with
a pooled SD of 0.00), was calculated in 18 subjects. Ad-
ditionally, to weigh how well the study findings apply to the
patients (external validity) we stress that the fifty-three sub-
jects, divided into three cohorts well balanced for gender
and age, were studied in a cross-sectional fashion.

Demographic, clinical and instrumental characteristics
of the full population are represented in Table 1. TE val-
ues of SSc patients were similar to those of controls, 5.2
+ 1.1 w45 £ 1, P = 0.07, two-sample # test, two-tailed
probability.

Median ALT concentrations of cirrhotic patients wete
greater than those of controls and SSc patients, i.e. 66.5
(36-89) U/L »s 29 (22-34) U/L and 31 (22-41) U/L, re-
spectively, P = 0.005, Kruskal-Wallis with post-hoc analysis
(Figure 1).

In cirrhotic individuals, SLD showed values supetiot to
those of control subjects and SSc patients, i.e. 130.4 mm s
100.9 mm and 102.3 mm, respectively, P = 0.0001, ANOVA
with Student-Newman-Keuls test (Figure 2). In contrast,
SARI determinations in cirrhotics, although significantly
higher than those found in controls and SSc patients,
showed some degtree of ovetlap with SSc patients, i.e. 0.59
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vs 0.52 and 0.57, respectively, P = 0.04, ANOVA with Stu-
dent-Newman-Keuls test (Figure 3). Successively, we failed
to find much higher values of SARI in the SSc subjects suf-
fering from PAH, this being present in only three out of 17
individuals (18%), at least at the time of observation.

Mean systolic blood pressure was significantly higher in
SSc patients than in cirrhotics and controls, i.e. 142 mmHg
vs 128.2 mmHg and 127 mmHg, respectively, P = 0.005,
ANOVA with Student-Newman-Keuls test (Figure 4). Mean
diastolic blood pressure behaved similarly, i.e. 84 mmHg o5
72.2 mmHg and 76.9 mmHg, respectively, P = 0.005, ANO-
VA with Student-Newman-Keuls test (Figure 5).

Associations and prediction

There was a substantially good association between SARI
measurements and NFC grades, i.e. Spearman’s tho = 0.51,
P =0.04 (Figure 0).

Diastolic blood pressure values correlated well with
SARI results (i.e. Pearson’s = 0.57, P = 0.01); meanwhile,
systolic blood pressure did not (i.e. Pearson’s »= 0.25, P =
0.05).

SARI data were not correlated with SLD measure-
ments, both in cirrhotics and SSc patients (i.e. Pearson’s 7
= -0.20, P = 0.43 and Pearson’s » = 0.19, P = 0.45, respec-
tively). At univariate analysis, ATA positivity did not predict
PAH presence, OR 1.5, 95% CI: 0.1 to 20.7, P = 0.7.

Agreement
The intra-observer and inter-observer errors at US and
DUS, measured as concordance correlation coefficients,

wete found more than acceptable, ie. gc = 0.89 and 0.88,
respectively.

Reference Intervals

The non-parametric percentile methods of TE and SLD
yielded the following normal ranges, i.e. 2.4-6.1 kPa and
83-110 mm, respectively.
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Figure 1 Behavior of alanine amino transferase activity in the various
groups. Cirrhotic patients clearly showed a median value higher than that of
scleroderma (SSc) patients and control subjects, both of whom were character-
ized by values within normal range.
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Figure 3 Behavior of splenic artery resistivity index in the various groups.
Scleroderma (SSc) patients clearly showed a mean value significantly higher than
that of control subjects, whose values were within the normal range, but signifi-
cantly lower than that of cirrhotic patients and somewhat overlapping with them.
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Figure 5 Behavior of diastolic blood pressure, expressed in mmHg, in
the various groups. Scleroderma (SSc) patients clearly showed a mean value
significantly higher than that of control subjects, but a little overlapping, as were
cirrhotic patients; both groups showing values within the normal range.

DISCUSSION

To provide a brief synopsis of key findings, we stress
the following: (1) an enhanced resistivity of the splenic
artery was found in patients suffering from SSc; and (2)
they did not demonstrate splenomegaly as well as liver
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Figure 2 Behavior of spleen longitudinal diameter in the various groups.
As is evident, cirrhotic patients showed a mean value significantly higher than
that of scleroderma (SSc) and control subjects, both of whom were character-
ized by normal values.
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Figure 4 Behavior of systolic blood pressure, expressed in mmHg, in the
various groups. Scleroderma (SSc) patients clearly showed a mean value sig-
nificantly higher than that of control subjects and cirrhotic patients, both groups
showing values within the normal range.
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Figure 6 Good correlation between nailfold capillaroscopy grades (0-1-2-3)
and splenic artery resistivity index in scleroderma patients.

fibrosis or any other form of liver damage.

Our data agree with the body of present knowledge
that provides evidence for the idea that, in addition to
inflammatory infiltrates and an accumulation of extracel-
lular matrix proteins, vascular changes are a hallmark in the
pathogenesis of SSc. Consistent with the systemic vascular
damage (the vasoactive endothelin-1 system?) we find im-
portant evidence, ie. the strict association between SARI

March 28,2011 | Volume 17 | Issue 12 |



values and the severity of features at NFC and between
the same DUS parameter and diastolic blood pressure val-
ues. Surprisingly, SARI values were somewhat overlapping
with those found in patients suffering from liver cirrhosis.

Considering possible discrepancies of our findings,
such as why SARI does not keep up with increased
spleen volume in SSc, we hypothesize that high values
of this parameter are due to an intrinsic spleen vascu-
lar damage and not to portal hypertension as canoni-
cally present in cases of marked liver fibrosis following
chronic liver injury. This divergence requires a distinct
involvement of the two organs, i.e. spleen and liver in
SSc; the former characterized by a vascular change and
the latter apparently not damaged. However, what is the
significance of the splenic artery in determining the in-
creased spleen volume in the cirrhotic patients group? It
is believed that passive venous congestion is the major
cause of splenomegaly in advanced chronic liver disease,
even though blood hyper-afflux plays an important part.
Our data do support the concept of venous congestion.
In fact, there was no correlation between spleen size and
SARI measurements in cirrhotics, shedding further light
on the mechanisms of portal hypertension in these pa-
tients with a quite compensated form.

Returning to the possible deposition of connective
tissue in liver, beyond the reliance on a preliminary im-
pression that has basis in the fragmentary published data,
hepatic involvement in SSc is generally considered rare. As
previously emphasized, treatment with potentially hepato-
toxic drugs, coincident viral chronic hepatitis or NAFLD
have usually been implicated as the main causes of liver
disease in patients with connective tissue diseases. How-
ever, even after careful exclusion of these etiologies, the
question remains whether to classify the patient as having a
primary liver disease with associated autoimmune disorder
ot as having liver disease as a manifestation of generalized
connective tissue disease. Now, when addressing the hepat-
ic entanglement in our cohort of SSc patients, the absence
of liver damage had been sufficiently documented, at least
until the study period, even if it could not be rejected with
certainty, due to the lack of histology. Obviously, if we
take into consideration that neatly all the hepatic co-mot-
bidities were excluded, we would end up in reinforcing the
hypothesis that the vascular changes of the spleen are not
linked to a concomitant chronic liver disease. It is therefore
natural to ask whether the normal volume of spleen could
play a role in explaining the absence of a liver disease. First
of all, it is necessary to stress that a light-moderate chronic
injury could not always be linked to an increased spleen
volume. On the other hand, normal spleen size excludes
an idiopathic portal hypertension complicating SSc*”.

Commenting on drawbacks of the present study and
the methods used to compensate for the main ones, we
pinpoint that, although liver biopsy remains the ‘best stan-
dard’ to assess liver fibrosis presence, limitations are con-
siderable, including patient discomfort and rare, but seti-
ous, complications such as bleeding or pneumothorax and
a mortality rate of 1/10000 to 1/12000. Moreover, only
1/50000 of the liver volume is investigated, resulting in
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sampling error”””. Furthermore, this tool, representing an
‘instant snapshot’ of a dynamic process, does not reflect a
long-lasting assessment. For this reason, other authorities
employ substitute ‘gold standards’ as telate to the natural
history of the disease. Alternative attempts to diagnose
and follow-up the collagen deposition in liver range from
routine biochemistry (AST/platelets calculated ratio,
APRI) to surrogate fibrosis markers in serum™, hepatic
clearance tests, various imaging techniques and, more re-
cently, the use of non-invasive TE. The reported values of
this tool give a good correlation with various markers of
fibrosis and increase proportionally with the progression
of the hepatic fibrosis stage[zgl. There ate no evidence-
based data justifying biopsy as a first line estimate of liver
fibrosis. Health authorities in some countries have already
approved validated biomarkers as the first line proce-
dure for the staging of liver fibrosis™. However, HVPG
should have been employed in our SSc cohort to exclude
increased portal hypertension, but this is based on an in-
vasive technique and X-ray exposute; thus, heavy ethical
restrictions did not permit its use in our patients without
evidence of serious liver chronic diseases. In this respect,
DUS examination is gaining widespread consensus in or-
der to provide patients, suspected of having portal hyper-
tension, with important diagnostic/prognostic informa-
tion. Moreover, it is important to pinpoint the lack of data
from TE in cirrhotic patients; but this tool, as previously
emphasized, is very good at excluding advanced chronic
disease, not at confirming its presence. Final flaws could
be the small sample size due to the fact that this study was
carried out using “strict” inclusion criteria and the fact
that SSc is a heterogeneous disease; clinical presentations
are highly variable among the patients. This may result in a
wide range of SARI in patients with SSc. We should have
analyzed which disease subset (diffuse #s limited cutane-
ous SSc, short »s long disease duration, or the presence s
absence of individual organ involvement) was associated
with high SARI in SSc, although the number of patients
enrolled was too small to perform sub-analysis.

In conclusion, as we have revealed spleen vascular
changes, the crucial future research direction should zero
in on other vascular areas, such as retinal artery” " or renal
arterymj, by means of the simple and reliable tool that is
DUES, to evaluate to what extent vasculopathy is represent-
ed in SSc. If these data are confirmed and expanded in a
larger population, physicians will be advised to investigate
the spleen circulation at the “earliest possible time” in the
progression of disease to provide another window on
systemic vasculopathy of these patients. How significant
a role can this clinical study play? The clinical implications
of this work summarized in a straightforward and circum-
spect manner ate that our data support the possibility of
a new tool (SARI) to evaluate this ongoing process in SSc,
mainly before and after disease-modifying treatment.

COMMENTS

Background

Systemic sclerosis is a disease characterized by a complex interplay of inflam-
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mation, fibrosis and vascular damage. In fact, the arterial microvessels of
systemic sclerosis display rarefaction and mural thickening, including medial
smooth muscle and intimal cell hyperplasia.

Research frontiers

There are some a priori reasons, mainly indirect causations, for predicting a
reasonable incidence of hepatic fibrosis in patients with systemic sclerosis. The
hepatic mesenchymal tissue would be expected to share enhanced synthesis
and/or deposition of collagen.

Innovations and breakthroughs

The key findings in this study were the following: (1) an enhanced resistivity of
the splenic artery was found in patients suffering from systemic sclerosis; and
(2) they did not demonstrate splenomegaly as well as liver fibrosis or any other
form of liver damage.

Applications

Having revealed spleen vascular changes, the crucial future research directions
should zero in on other vascular areas, such as retinal artery or renal artery, by
means of the simple and reliable tool that is doppler ultraSound, to evaluate to
what extent vasculopathy is represented in systemic sclerosis. If these data are
confirmed and expanded in a larger population, physicians will be advised to in-
vestigate the spleen circulation at the “earliest possible time” in the progression of
disease to provide another window on systemic vasculopathy of these patients.

Peer review

The authors investigated the spleen vascular involvement and the presence of
liver fibrosis in patients with established SSc. In order to proceed as described
above, they have included in the present study seventeen patients with SSc com-
pared with eighteen patients suffering from hepatitis C virus-related liver cirrhosis
and eighteen non elderly subjects as a control group. As findings, the authors
relate an enhanced resistivity of the splenic artery in patients suffering from SSc,
who did not demonstrate splenomegaly as well as liver fibrosis or any other form
of liver damage.
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