
Factors aVecting splanchnic haemodynamics in
Crohn’s disease: a prospective controlled study
using Doppler ultrasound

G Maconi, F Parente, S Bollani, V Imbesi, S Ardizzone, A Russo, G Bianchi Porro

Abstract
Background—Current knowledge on
splanchnic haemodynamics in Crohn’s
disease is limited.
Aims—To investigate which features of
Crohn’s disease aVect splanchnic haemo-
dynamics, and to establish whether portal
vein (PV) and superior mesenteric artery
(SMA) blood supply reflects clinical or
biochemical activity of Crohn’s disease.
Methods—Seventy nine patients with
Crohn’s disease and 40 controls were
evaluated by Doppler ultrasound (US).
The mean velocity of PV and SMA flow,
the volume of blood flow of the PV and
SMA, and the resistance index of SMA
were studied. A series of clinical, bio-
chemical, and US variables including
Crohn’s disease activity index, serum C
reactive protein concentrations, disease
duration and its anatomical location,
smoking habits, abdominal complica-
tions, and current medical therapy, as well
as the maximum bowel wall thickness as
measured by US, were determined. The
relation between PV and SMA blood flow
and these variables was assessed by uni-
variate and multivariate analysis.
Results—Patients with Crohn’s disease
had significantly higher PV and SMA flow
and a lower SMA resistance index than
controls. Stepwise multiple regression
analysis identified bowel wall thickness
and location of the disease as the main
predictive variables of both PV and SMA
blood flow variation, accounting for 36%
and 45% of their variability, respectively.
No relation was found between splanchnic
haemodynamics and disease activity.
Conclusion—A hyperdynamic mesenteric
circulation does exist in Crohn’s disease;
however splanchnic blood flow does not
reflect the clinical or biochemical activity
of the disease, but seems to be linked more
to other Crohn’s disease characteristics,
such as maximum bowel thickness and
anatomical location.
(Gut 1998;43:645–650)
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Vascular lesions and microvascular changes,
such as granulomatous vasculitis, neovasculari-
sation, and dilatation of feeding arteries and
draining veins, are well known features of
Crohn’s disease and are considered to be

involved in the pathogenesis of this
condition.1–4 In particular, anatomical studies
have shown that these morphological micro-
vascular changes are associated with profound
damage to mesenteric vascular blood supply
and with impaired splanchnic haemo-
dynamics.1–3 However, mesenteric blood supply
has not been extensively evaluated in vivo so
far, owing to the diYculty of assessing splanch-
nic circulation in these patients.

In recent years, Doppler ultrasound (US)
has been found to be increasingly useful for the
investigation of splanchnic haemodynamics in
several digestive and hepatic conditions. This
has been mainly due to the fact that, unlike
other techniques previously used to study
splanchnic vessels (for example, angiography),
Doppler US is not invasive, is accurate and
reproducible, avoids exposure to radiation, and
can be easily repeated. To date, very few stud-
ies have dealt with splanchnic haemodynamics
in Crohn’s disease, as evaluated by Doppler
US; studies have focused exclusively on the
potential relation between disease activity and
blood flowmetry data and, moreover, have
yielded conflicting results.5–10 In addition, none
of these studies, all of which were based on very
small series of patients, evaluated whether or
not some important features of the disease
other than activity (anatomical location, dura-
tion of disease, extent of intestinal involvement,
and the presence of complications) have any
eVect on splanchnic haemodynamics.

Therefore, the aims of this prospective inves-
tigation were to assess the influence of
important clinical, biochemical, and US fea-
tures of Crohn’s disease on splanchnic haemo-
dynamics, as measured by Doppler US; and to
evaluate whether there is a link between disease
activity and blood flowmetry parameters in a
large series of consecutive patients with quies-
cent or active Crohn’s disease.

Patients and methods
PATIENTS

Over a 12 month period, a series of 85
consecutive inpatients with a diagnosis of
Crohn’s disease were evaluated by Doppler US
flowmetry and abdominal ultrasound in our
department. Six patients were excluded owing
to the presence of bowel gas, which prevented
an accurate Doppler US examination of at least
one vessel. Diagnosis of Crohn’s disease was
ascertained according to the usual criteria11

and the site, extension, and complications
(presence of stenosis) of disease were estab-
lished by endoscopy, histology and/or small
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bowel x ray, and double contrast barium enema
according to the type of bowel involvement,
respectively.

Patients presenting with rectal and/or distal
sigmoid colon involvement only were excluded
from this study because of the well known low
accuracy of US in detecting these forms of dis-
ease; furthermore, this would be mainly
inferior mesenteric artery territory and there-
fore not expected to aVect superior mesenteric
artery (SMA) flow.

Forty normal subjects comparable to the
patients for sex, age, height, and weight served
as a control group.

CLINICAL AND BIOLOGICAL VARIABLES

The duration of disease was established in each
patient as the number of months since initial
diagnosis. The number of recurrences was
assessed as the number of high or medium dose
steroid treatment cycles and we considered
steroid treated patients as those who had been
receiving steroids for at least one week. Clinical
activity was measured by the Crohn’s disease
activity index (CDAI)12 and biochemical activ-
ity (C reactive protein, CRP) was measured by
the automated nephelometric immunochemis-
try system.

EVALUATION OF ULTRASONOGRAPHY AND

DOPPLER FLOWMETRY

Within five days of the previous evaluations, a
transabdominal sonographic examination was
carried out in order to evaluate bowel wall
thickening, the extent of thickened bowel wall,
and Doppler flowmetry of the portal vein and
superior mesenteric artery. Transabdominal
sonographic examinations were performed by
the same physician who was unaware of the
patient’s clinical and biohumoral data but
aware of the diagnosis of Crohn’s disease. As
previously described,13–15 the maximum bowel
wall thickness was measured in both longitudi-
nal and transverse sections and only those
measurements that could be reproduced for at
least 4 cm in length were considered. In
patients with more than one lesion, the highest
bowel wall thickness value was used. The
extent of disease was evaluated using the mean
of radiographic, endoscopic, and ultrasono-
graphic extents in patients who underwent a
radiological study (small and large bowel dou-
ble contrast study) and/or endoscopic exam-
ination of the gastrointestinal tract within one
month of the US measurement. These evalua-
tions were carried out with a real time scanner
device (Ecotron-Aloka SSD-680) using a con-
vex 3.5 MHz transducer and, for detailed
evaluation, a linear 7.5 MHz transducer.

Doppler US examinations were performed
on each patient in a supine position, after a rest
of 30 minutes, and with suspended breath in
expiration with the same equipment consisting
of a 3.5 MHz convex transducer, provided with
a pulsed Doppler device operating at a
frequency of 2.5 MHz.

The time averaged spatial mean velocity
(Vmean) (cm/s) and the anteroposterior diameter
of the portal vein (PV) and SMA, as well as the
resistance index (RI) of the SMA were studied.

The Vmean was calculated directly by the
instrument software by integrating the area
under each individual velocity waveform. The
portal and mesenteric flow volume were calcu-
lated from the Vmean and anteroposterior diam-
eter of the vessels according to the formula:
Q = Vmean × A, where Q = volume flow, Vmean =
time averaged mean velocity of blood flow in
the vessel, and A = cross sectional area of the
vessel.

The RI of the SMA was calculated as
follows: RI = (S − D)/S, where S = peak systo-
lic velocity and D = end peak diastolic velocity.
This semiquantitative index is related to the
impedance of the arterial bed, which includes
the resistance, compliance, and congestion of
the vascular bed.16 17

To measure these parameters the vessels
were first identified at real time imaging, the
transducer was placed on the longitudinal axis
of the vessel, and the sample volume (5 mm
and/or 10 mm sample volume, in accordance
with the vessel diameter) was positioned at the
centre of the vessel.

In all vessels the sample volume was
positioned at least 2 cm before or after any
venous or arterial confluence; the angle of inci-
dence of the Doppler US beam was maintained
between 30° and 60°, as large angles aVect the
accuracy of velocity calculation. Three con-
secutive evaluations were carried out for each
parameter (Vmean, diameter, and IR), and the
mean value calculated; each evaluation was
carried out by a new Doppler US measure-
ment.

All subjects were examined by the same
investigator in the morning after an overnight
fast, without any special preparation.

As previously reported the day to day
variability of the measurements of PV and
SMA parameters showed a Pearson correlation
coeYcient no lower than 0.917 and the
intraobserver variation had a coeYcient of
variation of less than 10%.

STATISTICAL ANALYSIS

DiVerences between the Doppler US values in
patient and control groups were tested by the
Wilcoxon rank sum test. Data are expressed as
mean (SD).

To investigate the relation between intestinal
blood flow and clinical and biochemical
parameters, vascular flow values were com-
pared for diVerent levels of clinicopathological
variables. The Wilcoxon rank sum tests for
unpaired data were performed for statistical
evaluation of significant diVerence in vascular
flow distributions of two groups. The Kruskall
Wallis test was used if more than two groups
were compared. Analysis of variance with post
ScheVè tests was done for three way compari-
sons among the groups.

A stepwise regression discriminant analysis
was performed to identify which of the clinical
and biological variables discriminated between
subjects, after adjusting for age, sex, and body
mass index, using flow levels as the dependent
variable.

Starting from the full model with all
variables included, non-significant variables
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were progressively deleted with a step down
procedure based on a likelihood ratio test.

Results
PATIENTS

Of the 85 patients recruited, six were excluded
because it was impossible to obtain an accurate
measurement of at least one vessel. The PV was
evaluated in 70 patients (82.3%), and the SMA
in 56 patients (65.9%). Three more patients
were excluded from the analysis as they had left
colon involvement only.

Table 1 shows the demographic characteris-
tics and Doppler flowmetry of the PV and
SMA in the remaining 76 patients and the 40
controls. In patients with Crohn’s disease, the
Vmean and D of the PV and SMA were
significantly higher than in normal subjects.
The RI of SMA was significantly lower in
patients with Crohn’s disease than controls.

Among all the patients examined 62.5% had
active Crohn’s disease (CDAI at least 150) and
six patients were treated with more than one
drug. Thirty six patients had Crohn’s disease
limited to the small bowel only, 27 had a small
bowel and colonic involvement, and 16 patients
had colonic involvement only. In the latter sub-
group 13 patients had either pancolitis (n=10)
or involvement of the right hemicolon (n=3),
whereas three patients had disease limited to
the left colon only; therefore they were
excluded from the analysis.

Table 2 shows the clinical, biochemical, and
ultrasonographic features of patients with
Crohn’s disease successfully evaluated by
Doppler US.

PORTAL FLOW

Univariate analysis showed a relation of portal
flow with sex, current treatment, and bowel
wall thickness. Subgroup analysis revealed that
portal flow was higher in men than in women
and that it was statistically diVerent in patients
treated with steroids versus patients treated
with other drugs (mesalazine and/or immuno-
suppressants). Moreover portal flow and bowel
wall thickness were significantly correlated. On
the contrary, no relation was found between
portal flow and the clinical activity of the
disease, or between portal flow and other clini-
cal variables such as smoking habit, number of
recurrences, duration of the disease, presence
of stenosis or previous surgical resections, or
length of diseased intestinal tract (table 3).

When stepwise multiple regression was per-
formed with portal flow as the dependent vari-
able, only bowel wall thickness and ileocolonic
location of the disease were found to be signifi-
cant predictors; they explained, according to
the multiple correlation coeYcient, only about
36% of the variability of the portal flow
(R2=0.36) (table 4).

SUPERIOR MESENTERIC ARTERY FLOW

Univariate analysis showed that SMA flow was
correlated with previous surgical resection,
current treatment, and bowel wall thickness. In
particular, the mean of mesenteric flow was
lower for patients with history of surgical treat-
ment, and in those who were on treatment with
systemic steroids; furthermore, as far as the
bowel wall thickness is concerned, patients
with moderate or high maximum bowel wall
thickness had a mean mesenteric flow signifi-
cantly higher than patients with low thickness
(table 3). In contrast, there was no correlation
between the SMA and any clinical or bio-
chemical index of Crohn’s disease activity,
smoking habit, number of recurrences, length
of disease, presence of stenosis, and length of
aVected intestinal tract (table 3).

The stepwise regression analysis showed that
the colonic location of disease and bowel wall
thickness were independent factors linked to
SMA blood flow, accounting for 49% of SMA
flow variation (R2=0.49) (table 4).

RESISTANCE INDEX

By univariate analysis, significant results were
found between the RI and the site of lesion, the
RI and the presence of stenosis, and number of
recurrences and duration of the disease. In
particular, the RI of the SMA was lower for
patients with longer disease duration or
complicated by stenosis or higher number of
recurrences of Crohn’s disease. No relation was
found between the RI and disease activity and
between other clinical and ultrasonographic
variables (table 3).

Stepwise multiple regression analysis of the
RI versus clinical and biological variables, and
age and sex showed that only the colonic loca-
tion of the disease and the number of
recurrences were significant in the final model,
accounting for only 27% of RI variation, indi-
cating that other unidentified factors were also
involved (table 4).

Table 1 Demographic and Doppler flowmetry data of controls and patients with Crohn’s
disease

Characteristics and parameters Crohn’s disease Controls (n= 40) p Value

Female/male 37/39 23/17 0.48
Age (y) 32.3 (10.6) (n=76) 33.6 (13.2) 0.57
Weight (kg) 60.4 (12.2) (n=76) 58.2 (9.0) 0.32
Height (cm) 169.7 (8.7) (n=76) 167.1 (8.2) 0.12
Portal vein

Diameter (mm) 11.4 (1.1) (n=67) 10.9 (1.1) 0.025
Vmean (cm/sec) 23.4 (4.3) (n=67) 18.2 (2.7) 0.0001
Flow volume (ml/min) 1443 (362) (n=67) 1011 (193) 0.0001

Superior mesenteric artery
Diameter (mm) 6.5 (0.9) (n=54) 5.7 (0.8) 0.0001
Vmean (cm/sec) 46.5 (11.1) (n=54) 35.3 (6.4) 0.0001
Flow volume (ml/min) 889 (354) (n=54) 534 (139) 0.0001
Resistance index 0.82 (0.05) (n=54) 0.85 (0.02) 0.0001

Results are expressed as mean (SEM).

Table 2 Clinical, biochemical and ultrasonographic characteristics of patients with
Crohn’s disease successfully evaluated by Doppler ultrasonography

Characteristics and parameters % Mean (SD) n

First attack 31.6 24
Duration of Crohn’s disease (months) 54.1 (53.0) 76
Previous surgical resection 34.2 26
Number of recurrences 2.9 (3.1) 76
Intestinal location of Crohn’s disease

Small bowel only 47.4 36
Small bowel and colon 35.5 27
Colon only 17.1 13

CDAI (best) 185.4 (93.3) 69
C reactive protein 3.0 (3.6) 70
Current treatment

None 43.4 33
Mesalazine 30.3 23
Steroids 26.3 20
Azathioprine 7.9 6

Maximum bowel wall thickness observed (mm) 7.5 (2.1) 73
Length of diseased intestinal tract (cm) 27.6 (15.5) 65

Splanchnic haemodynamics in Crohn’s disease 647
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Discussion
An increase in splanchnic blood flow in both
arterial and venous beds has been shown in
Crohn’s disease by means of invasive and/or
complex methods, such as microangiography,
vascular casts, mesenteric angiography, radio-
isotopic techniques, and recently also by Dop-
pler US.2 3 5 7 18 Among these techniques, Dop-
pler US can be considered an ideal method, as

it is safe, non-invasive, accurate, quantitative,
and reproducible; moreover, it respects physi-
ological conditions and it does not alter blood
flow. For these reasons, Doppler US has, in
recent years, brought about increasing interest
in the investigation of splanchnic haemody-
namics in several hepatic and gastrointestinal
diseases. Despite the fact that vascular factors
are involved in the pathogenesis of Crohn’s
disease,4 to date very little information exists
on intestinal blood flow in patients with
Crohn’s disease. The few available articles on
this topic report on limited numbers of patients
and yield conflicting results, particularly when
patients with active versus quiescent disease
were compared.5–10 In fact, while a hyperdy-
namic splanchnic circulation is a common
finding in active Crohn’s disease, the data con-
cerning quiescent Crohn’s disease are conflict-
ing and do not show clear diVerences from
active Crohn’s disease. Two main reasons may
account for such a discrepancy: diVerences in
the degree of activity between active and quies-
cent Crohn’s disease cases in the various pub-
lished series; or a major role of factors other

Table 3 Descriptive analysis of portal flow, superior mesenteric artery (SMA) flow, and resistance index

Variable n
Portal flow
(ml/min) p Value

SMA flow
(ml/min) p Value Resistance index p Value

Sex
Male 40 1524 (330) 963 (296) 0.82 (0.04)
Female 36 1374 (371) 0.08 827 (387) 0.2 0.82 (0.05) 0.9
Surgery
No 50 1460 (362) 1000 (376) 0.83 (0.04)
Yes 26 1439 (351) 0.6 716 (263) 0.02 0.80 (0.06) 0.2
Current treatment
No 33 1443 (346) 835 (310) 0.84 (0.03)
Steroid 20 1314 (354) 668 (275) 0.81 (0.08)
Other 23 1641 (310) 0.06 1118 (417) 0.06 0.80 (0.05) 0.1
Site of lesion
Ileum 36 1523 (338) 853 (274) 0.81 (0.04)
Colon 13 1394 (366) 888 (580) 0.85 (0.03)
Ileum and colon 27 1368 (372) 0.2 884 (384) 0.9 0.81 (0.06) 0.08
Stenosis
No 35 1400 (383) 874 (374) 0.84 (0.04)
Yes 41 1494 (331) 0.3 867 (352) 0.9 0.81 (0.06) 0.04
Smokers
No 23 1469 (469) 908 (390) 0.82 (0.04)
Current 42 1436 (266) 870 (354) 0.81 (0.06)
Ex-smoker 10 1526 (354) 0.9 831 (334) 0.9 0.83 (0.02) 0.8
Length of lesion
(min, max, mean) *
1 tertile (4.0, 18.0, 11.5) 21 1439 (425) 828 (428) 0.84 (0.03)
2 tertile (20.0, 30.0, 25.5) 23 1451 (349) 977 (366) 0.81 (0.04)
3 tertile (35.0, 75.0, 44.8) 21 1490 (309) 0.9 816 (244) 0.5 0.81 (0.07) 0.1
Thickness
(min, max, mean) *
1 tertile (3.5, 6.5, 5.1) 22 1229 (365) 698 (424) 0.84 (0.03)
2 tertile (7.0, 7.5, 7.1) 21 1483 (317) 840 (196) 0.82 (0.04)
3 tertile (8.0, 13.0, 9.2) 30 1613 (312) 0.004 1034 (372) 0.03 0.80 (0.06) 0.1
Number of recurrences
(min, max, mean)
1 tertile (none) 24 1427 (424) 900 (366) 0.84 (0.03)
2 tertile (1, 3, 1.9) 26 1529 (347) 1041 (418) 0.83 (0.05)
3 tertile (4, 15, 6.3) 26 1407 (287) 0.5 747 (271) 0.1 0.80 (0.06) 0.02
CRP
(min, max, mean) *
1 tertile (0.0, 0.4, 0.17) 21 1361 (409) 774 (254) 0.83 (0.03)
2 tertile (0.5, 2.8, 1.44) 25 1467 (245) 885 (424) 0.82 (0.05)
3 tertile (2.9, 15.5, 7.40) 24 1492 (392) 0.4 978 (378) 0.5 0.80 (0.06) 0.6
CDAI
(min, max, mean) *
1 tertile (23, 138, 85.5) 23 1369 (399) 812 (350) 0.84 (0.03)
2 tertile (140, 215, 182.4) 23 1475 (310) 965 (348) 0.82 (0.04)
3 tertile (221, 456, 288.2) 23 1483 (338) 0.4 839 (378) 0.4 0.80 (0.07) 0.3
Duration of disease (months)
(min, max, mean)
1 tertile ( 1, 10, 4.1) 26 1503 (359) 937 (318) 0.84 (0.03)
2 tertile (14 , 72, 43.2) 26 1357 (343) 939 (439) 0.82 (0.04)
3 tertile (76, 218, 119.5) 24 1477 (363) 0.3 733 (272) 0.2 0.79 (0.06) 0.02

Results are expressed as mean (SD).
*Available data.

Table 4 Variables selected from stepwise procedure

Cumulative R2 p Value *

Portal flow
Thickness 0.25 0.002
Ileocolic lesion 0.36 0.01

Mesenteric flow
Colonic lesion 0.39 0.03
Thickness 0.49 0.04

Resistance index
Colonic lesion 0.22 0.05
Number of recurrences 0.27 0.10

Multiple regression model including age, sex, and body mass
index as fixed variables and current treatment, site of lesion,
presence of stenosis, length of lesion in cm, thickness in cm,
number of recurrences, disease duration in months, CDAI, and
CRP as independent variables.
*Wald test of regression estimate.
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than disease activity in influencing splanchnic
haemodynamics. In this regard, it must be
emphasised that no study has evaluated the
relation between splanchnic blood flow and
other clinical and pathological variables of the
disease.

For this reason, in a large number of
consecutive patients with active and quiescent
Crohn’s disease, we have prospectively studied
the relation between the PV and the SMA, the
main and more frequently investigated indexes
of splanchnic venous outflow and arterial
inflow, and a series of anatomical, clinical and
biochemical variables such as duration of
disease, previous surgical resections, number of
recurrences, smoking habit, activity index
(CDAI), CRP, current medical treatment,
presence of stenosis, intestinal location, and
length of aVected intestinal tract. In addition,
we also considered and correlated with the
aforesaid splanchnic blood flow parameters the
maximum bowel wall thickness of aVected
bowel segments (measured by US) as a surro-
gate index of transmural inflammation in the
involved tracts,13 15 as the pathological examina-
tion of resected specimens was available only in
a few complicated cases of Crohn’s disease.

Our results show that splanchnic blood flow
is mainly aVected by the anatomical location of
Crohn’s disease and by bowel wall thickness,
whereas no relation with clinical and biochemi-
cal activity of Crohn’s disease emerged both at
univariate analysis and stepwise regression
analysis. As far as the latter aspect is con-
cerned, previous studies provided conflicting
results. First Bolondi et al, evaluating the rela-
tion between Vmean of the PV, the RI of the
SMA, and disease activity, found that the Vmean

of the PV was significantly higher in patients
with active Crohn’s disease than inactive
disease; however in this study no significant
diVerence was noted between active and
inactive Crohn’s disease with regard to the RI
of the SMA.5 van Oostaynen et al studied the
SMA only and found a significant diVerence
between active and quiescent Crohn’s disease
both for flow volume and for RI.6 9 In contrast,
in a previous study of ours7 we did not find dif-
ferences between active and inactive Crohn’s
disease both for PV flow and Vmean, for
mesenteric vein flow and Vmean, and for the RI of
the SMA (flow volume of SMA was not evalu-
ated). Furthermore, preliminary reports inves-
tigated SMA volume flow in patients with
Crohn’s disease and found that it was not suf-
ficiently discriminatory for diagnostic purposes
or for defining disease activity.8 10 However, the
number of patients with Crohn’s disease evalu-
ated in these studies was low (22 in Bolondi et
al’s study, 20 in the van Oostaynen et al studies,
and 31 in our previous series) and a clear cor-
relation between clinical and biochemical
disease activity parameters and splanchnic
blood flow was not evaluated. The above
uncertainties strongly suggest that factors
other than disease activity may contribute to
increased splanchnic blood flow.

In the present series, among the clinical vari-
ables considered, we showed by univariate
analysis that previous surgical resection and

current treatment with steroids aVected SMA
blood flow. The reduced SMA flow in patients
who had undergone surgical resection in the
past is probably attributable to the reduced size
of the vascular bed. There is no clear explana-
tion for the potential eVect of systemic steroids
on blood flow (also evident on PV flow). As this
eVect was previously reported in another small
series of patients with Crohn’s disease,5 it
deserves to be evaluated in further large longi-
tudinal series in order to establish whether this
measurement can be useful in the clinical and
therapeutic follow up of patients with Crohn’s
disease.

With respect to the finding of a decreased RI
of the SMA in patients with ileal or ileocolonic
Crohn’s disease versus those with colonic
disease only, this concurs well with what one
could theoretically expect considering the ana-
tomical location of the inflamed bowel seg-
ments; indeed, in patients with Crohn’s disease
with ileal or ileocolonic involvement the intes-
tinal inflammation should result in a decrease
in vascular resistance of the SMA, which
normally provides blood supply to the ileum
and the right colon. In contrast, in patients with
colonic disease only, one could expect changes,
if any, in the blood flow of the inferior
mesenteric artery; this however, was not evalu-
ated in the present study.

Much more diYcult to explain is the relation
found between splanchnic blood flow and the
maximum bowel wall thickness of aVected
intestinal segments. This is mainly attributable
to the fact that bowel wall thickness, as
detected by US, depends on various factors,
some of which are related to the activity of
Crohn’s disease (submucosal oedema and cel-
lular infiltration), but others (such as fibrosis)
are independent of disease activity. This is the
reason why bowel wall thickness by itself is only
a weak marker of Crohn’s disease activity, as
was documented in a previous study.15 As it has
been widely shown that several vascular and
microvascular changes, such as vasculitis, neo-
vascularisation, and dilatation of feeding arter-
ies and draining veins characterise the aVected
bowel segments of patients with Crohn’s
disease,1–4 19 it is possible that the relation we
found between maximum bowel wall thickness
and splanchnic blood flow mainly reflects the
degree of these vascular changes within the
aVected bowel tracts. In particular, shunting of
blood across a potentially ischaemic mucosa,
inflammatory infiltration into the vessel walls,
and thrombosis of small arteries have been
shown in patients with Crohn’s disease and
may be considered to be possible mechanisms
involved in increased PV flow.1–4 20 Further-
more, it is possible that within the bowel wall,
feeding or starved flow rates may be responsi-
ble for the abnormal splanchnic haemodynam-
ics observed by means of Doppler US.
However, further studies using diVerent tech-
niques (magnetic resonance imaging, scintigra-
phy) and longitudinal studies, based on re-
peated Doppler US measurements of
splanchnic blood flow in the same individuals
in diVerent phases of their disease, should be
carried out to test this hypothesis.

Splanchnic haemodynamics in Crohn’s disease 649
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In conclusion, our findings show that a
hyperdynamic splanchnic circulation exists in
patients with Crohn’s disease which, however,
does not reflect either the clinical or the
biochemical activity of the disease; it seems to
be mainly related to some anatomical/
pathological features of Crohn’s disease, such
as the disease location within the bowel and the
maximum bowel wall thickness of the aVected
segments. Therefore, splanchnic blood flow
determination seems to be of little value in the
diagnostic work up of patients with Crohn’s
disease, as it does not provide any helpful
information from the clinical or therapeutic
point of view. Future prospective studies
should assess in the same patients the behav-
iour of splanchnic blood flow over the course of
Crohn’s disease, to establish whether it may
eventually identify peculiar pathogenic subsets
or specific forms of Crohn’s disease.
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