
INTRODUCTION

Inflammatory bowel disease (IBD) includes two main dis-
eases: ulcerative colitis and Crohn’s disease. Ulcerative co-
litis causes inflammation in the colon, while Crohn’s
disease can affect any segment of the digestive tract (Pep-
percorn and Cheifetz, 2023). According to worldwide statis-
tics, the prevalence for inflammatory bowel disease is ap-
proximately 321.2 cases per 100,000 persons per year
(Caviglia et al., 2023).

The signs and symptoms of inflammatory bowel disease
usually depend on the area of the intestinal tract involved.
The common systemic symptoms in IBD are arthralgia, loss
of weight, fever and weakness (Rowe et al., 2020). Ulcera-
tive colitis damages the colon and is characterised by in-
flammation of the mucosal layer (Peppercorn and Kane,
2023). The main symptoms of ulcerative colitis are diarrhea
(with or without visible blood), abdominal pain and tenes-
mus. Symptoms appear gradually and progress over several
weeks (Peppercorn and Kane, 2023). Crohn’s disease is
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Intestinal ultrasound is a new non-invasive imaging method that can be used for diagnostics of in-
flammatory bowel disease, to evaluate the response to therapy, and monitor serious complica-
tions of the disease in time. A prospective study was performed in Pauls Stradiòð Clinical
University Hospital. Thirty patients were enrolled in the study: 21 patients with ulcerative colitis
and 9 patients with Crohn’s disease. Intestinal ultrasound was performed using Diagnostic Ultra-
sound System Arietta S70 (Hitachi, Japan). Intestinal wall structure (thickness), blood flow
(Limberg score), intraluminal content, mesenteric fat hypertrophy and lymph nodes were evalu-
ated, and laboratory markers of inflammation and clinical activity indices were analysed. In-
creased bowel wall thickness (BWT) (� 3 mm) was detected in 22 patients (73.3%), and wall
stratification in 17 patients (56.7%). Using statistical analysis, it was concluded that there was a
positive and statistically significant correlation between bowel wall thickness and ferritin (r = 0.60;
p < 0.001), CRP (r = 0.49, p = 0.006), and faecal calprotectin (r = 0.84, p < 0.001). Intestinal ultra-
sound is a promising real time monitoring method for both Crohn’s disease and ulcerative colitis,
which showed statistically significant correlations between bowel wall thickness, bowel wall strati-
fication, blood flow, laboratory markers of inflammation and clinical activity indices.
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characterised by transmural inflammation and can damage
any part of luminal gastrointestinal tract, from the mouth to
the perianal area (Peppercorn and Kane, 2023). The main
symptoms of the Crohn’s disease are crampy abdominal
pain and diarrhea (with or without bleeding signs). The
transmural inflammatory process leads to fibrotic strictures.
These strictures cause episodes of abdominal pain and small
bowel obstruction, rarely, colonic obstruction. If inflamma-
tion is severe, it can create fistula with or without abscesses
(Peppercorn and Kane, 2023). Also, inflammatory bowel
diseases are characterised by extraintestinal manifestations.
Most common manifestations are iron deficiency anaemia,
arthropathy, uveitis, iritis, erythema nodosum, pyoderma
gangrenosum, and osteoporosis (Peppercorn and Kane,
2023).

Ulcerative colitis and Crohn’s disease diagnosis is based on
laboratory, radiological, endoscopic and morphologic find-
ings. Routine laboratory tests may be normal or show anae-
mia, and elevated C-reactive protein, erythrocyte sedimen-
tation rate and ferritin (Peppercorn and Kane, 2023). Faecal
calprotectin is a highly sensitive marker of gastrointestinal
inflammation and is useful in differentiating inflammatory
bowel disease from irritable bowel syndrome. Faecal cal-
protectin is used to diagnose, monitor disease activity, guide
treatment, and predict disease recurrence in IBD (Pathirana
et al., 2018). Radiologic investigations used for diagnosis of
IBD are abdominal radiography, abdominal computed to-
mography, and magnetic resonance enterography (Pepper-
corn and Kane, 2023).

Recently, the use of intestinal ultrasound (IUS) has become
popular in diagnosis and monitoring of inflammatory bowel
diseases. IUS is helpful in quick clinical decision-making
and treatment adjustments, which can help change the pro-
gression of the disease. Intestinal ultrasound is non-
invasive, real-time imaging and associated with low costs.
The most important advantages of this investigation are the
lack of special preparation, radiation, ability to be applied at
the patient’s bedside by the attending physician, safe imag-
ing examination in pregnancy and without the need for con-
trast agents. This method can show and predict inflamma-
tion severity instantly and basic therapy can be managed
without delay. The ileocolonoscopy with biopsies is the
main method to assess the inflammation severity in IBD pa-
tients, but sometimes patients poorly tolerate it. Also, there
exists the risk of intestinal perforation. In this case, IUS can
be an alternative method. The most widely used imaging
tools for IBD are magnetic resonance imaging (MRI) and
computed tomography (CT), but both approaches have dis-
advantages: MRI is time-consuming and expensive, and CT
carries the risk of radiation exposure. Intestinal ultrasound
is as effective as CT and MRI for obtaining qualitative im-
ages of extraintestinal manifestations and transmural
changes (Lin et al., 2023).

The most common intestinal ultrasound’s parameters used
to define intestinal inflammation in patients with IBD diag-
nosis are bowel wall thickness (BWT) and bowel wall strat-

ification (BWS). The bowel wall thickness is the distance
from the border between the lumen and the mucosal layer,
and the border between the serous layer and the muscle
propria (Jauregui-Amezaga et al., 2021). The usual normal
values for the small intestine and large intestine are below 3
mm. The loss of bowel wall stratification and increased
vascularisation assessed by colour Doppler flow (CDF) are
also associated with bowel inflammation. Limberg score, a
semiquantitative colour Doppler ultrasound assessment, is
used for the bowel wall vascularity evaluation. Also, extra-
mural features such as mesenteric fat proliferation and
lymph nodes are essential features that are used to define in-
flammation severity (Kucharzik et al., 2017). Score systems
such as Milan ultrasound criteria (MUC) for ulcerative coli-
tis and Simple Ultrasound Score for Crohn's Disease
(SUS-CD) are used to use to assess and grade disease activ-
ity. The MUC is calculated according to the following for-
mula: MUC = 1.4 × BWT (mm) + 2 × BWF; where BWF =
1 if present, or BWF = 0 if absent. Bowel wall flow (BWF)
is defined as absence (0) or presence (1) of blood signals us-
ing colour Doppler flow. Ultrasound active disease is de-
fined as a MUC score > 6.2 (Allocca et al., 2018). The
SUS-CD is calculated as the sum bowel wall thickness
(BWT, mm) and Colour Doppler signal (CDS) for five
bowel segments (ileum, colon ascendens, colon trans-

versum, colon descendens and rectum). In this case, BWT is
defined as: < 3.0 mm = 0; 3.0–4.9 mm = 1; 5.0–7.9 mm = 2;
and � 8.0 mm = 3. CDS is determined as: no or single ves-
sel = 0; 2–5 vessels/cm2 = 1; and > 5 vessels/cm2 = 2. The
maximum score of SUS-CD is 25 points (Freitas et al.,

2022; Saevik et al., 2021). According to data from some re-
search, a score � 1 indicates active disease (Saevik et al.,

2021). The main aim of this study was to evaluate the corre-
lation of intestinal ultrasound findings with the activity indi-
ces of inflammatory bowel disease.

The choice of treatment method of IBD depends on the de-
gree of activity, disease location, course of the disease, fre-
quency of exacerbations, extraintestinal manifestations, pre-
viously used drugs, medication side effects and individual
preferences of the patient (Meier et al., 2021). Ulcerative
colitis confined to the rectum with mild to moderate activity
should initially be treated locally with aminosalicylates
(5-ASA) or topical steroids. Left-sided UC and ulcerative
pancolitis should be treated locally with 5-ASA and oral
mesalazine. During exacerbations, glucocorticoids are rec-
ommended orally or intravenously. If disease is refractory
to medications, therapy escalation is needed: thiopurines or
biological therapy (Meier et al., 2021). Crohn’s disease
therapy options are immunomodulators such as azathio-
prine, 6-mercaptopurine, and methotrexate, and also biolog-
ical drugs such as anti-TNF-á, anti-IL-12/23, and anti-
integrin á4â7. If inflammation is in the terminal ileum then
oral budesonide can be used (Cushing et al., 2021).

The main goal of our study was to determine if correlation
exists between bowel wall thickness, bowel wall stratifica-
tion, colour Doppler signal and inflammatory markers such
as haemoglobin, ferritin, CRP and faecal calprotectin.
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MATERIALS AND METHODS

A prospective study was performed in Pauls Stradiòð Clini-
cal University Hospital Gastroenterology, Hepatology and
Clinical Nutrition Department and also in the outpatient
clinic in October 2023 – January 2024.

Inclusion criteria were: either gender patient had appropri-
ate IBD diagnosis, older than 18 years, patient agreed to
participate in the research; patient was contactable, and able
to understand questions and answer to them.

Exclusion criteria were: patient was younger than 18 years
old, the patient did not agree to participate in the research,
and the patient was unable to communicate.

The results of intestinal ultrasound, laboratory markers of
inflammation such as haemoglobin (Hb), ferritin, C-reactive
protein (CRP), faecal calprotectin and clinical interview
data (special prepared questionnaire and IBD scoring disk)
were analysed. The questionnaire included information
about: patient demographic data such as gender, age, an-
thropometric indicators, duration of the disease, frequency
of exacerbations, current treatment, comorbidity, history of
smoking, signs and symptoms included in the Partial Mayo
score and Crohn's Disease Activity Index (CDAI). CDAI is
a scoring system used to explore the severity of inflamma-
tion. CDAI was categorised as follows: clinical remission
(< 150), mild disease (150–220), moderate disease
(220–450), and severe disease (> 450). The Mayo score for
ulcerative colitis is a gold standard to assess disease sever-
ity. It can be used also for therapeutic drug monitoring. The
maximum score was 12 points, and remission was consid-
ered when the score was lower than 2. In this study, the par-
tial Mayo score was used.

IUS was performed using the Diagnostic Ultrasound Sys-
tem Arietta S70 (Hitachi, Japan), which was used to assess
intestinal wall structure (thickness), blood flow (Limberg
score), intraluminal content, mesenteric fat hypertrophy and
lymph nodes. IUS criteria, MUC for ulcerative colitis and
SUS-CD for Crohn's Disease disease activity were used.

IBM SPSS Statistics 29.0 software was used for statistical
data analysis. Descriptive statistics were used to study the
cohort. A value of p < 0.05 was considered to indicate sta-
tistical significance. The statistical reliability of the research
data was analysed using Pearson's correlation coefficient for
the linear relationship between two quantitative variables,
and Independent Samples t-Test to determine statistically
significant difference between two independent groups.
Nominal variables were compared using the Fisher’s exact
test.

RESULTS

The study included 30 patients: 16 women (53.3%) and 14
men (46.7%). The age of the patients ranged from 22 to 76
years (M = 40, Me = 39, Mo = 25, SD = 12.57). The distri-
bution of total prevalence among IBD patients was: ulcera-

tive colitis — 70% (n = 21), Crohn’s disease — 30% (n =
9). The mean duration of ulcerative colitis between patients
was 7.5 years (SD = 5.38), but with Crohn’s disease the di-
agnosis is 8.5 years (SD = 8.58).

In our study the biggest part of patients with ulcerative coli-
tis received 5-ASA as basic therapy — 95.2% (n = 20), bio-
logical therapy — 23.8% (n = 5), immunosuppressants —
28.6% (n = 6), local glucocorticoids — 9.5% (n = 2), and
systemic glucocorticoids — 28.6% (n = 6).

The biggest part of patients with Crohn’s disease received
immunosuppressants as basic therapy — 55.5% (n = 5), 5-
ASA — 33.3% (n = 3), biological therapy — 33.3% (n = 3),
local glucocorticoids — 11.1% (n = 1), and no one received
systemic glucocorticoids.

IBD are associated with different comorbidities, including
diseases of autoimmune origin. A larger proportion of pa-
tients had comorbidities — 56.7% (n = 17). The most com-
mon comorbidity of the patient cohort was iron deficiency
anaemia — 30% (n = 9). Other comorbidities were: psoria-
sis — 10% (n = 3), seronegative spondyloarthropaty —
10% (n = 3), bronchial asthma — 6.7% (n = 2), gastroeso-
phageal reflux disease — 6.7% (n = 2), and primary arterial
hypertension — 6.7% (n = 2). The less common comorbidi-
ties were gout and rheumatoid arthritis — each 3.3% (n =
1).

Three patients (10%) presented with active lesions in the
terminal ileum and 19 patients (63.3%) in the colon, among
all study participants. Eight patients from all patients
(26.7%) had normal intestinal ultrasound findings — six pa-
tients with UC and two patients with Crohn’s disease.
Among participants with Crohn’s disease, 33.3% (n = 3)
had active terminal ileitis and 44.4% (n = 4) had active coli-
tis.

Increased wall thickness (� 3 mm) was detected in 22 pa-
tients (73.3%), loss of stratification of the bowel wall was
detected in 17 patients (56.7%), mesenteric fat hypertrophy
was detected in 9 patients (30%). Lymphadenopathy be-
tween participants did not occur. IBD complications as ab-
scesses, bowel strictures and fistulas were not detected.

The Independent Samples t-Test showed statistical signifi-
cant difference between bowel wall thickness and mesen-
teric fat hypertrophy occurrence (p < 0.001), and loss of
stratification of the bowel wall (p < 0.001).

Laboratory inflammatory markers between ulcerative colitis
and Crohn’s disease differed (Table 1), but with no statisti-
cal significant difference between each inflammatory
marker and IBD type group.

Using Pearson's correlation coefficient analysis, it was con-
cluded that there was a positive, moderate and statistically
significant correlation between bowel wall thickness and
ferritin (r = 0.60, p < 0.001), and C-reactive protein (r =
0.49, p = 0.006). In addition, there was a positive, close and
statistically significant correlation between bowel wall
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thickness and faecal calprotectin (r = 0.84, p < 0.001) (Fig.
1). There was a negative, statistically non-significant corre-
lation between BWT and haemoglobin (r = – 0.29; p =
0.119).

The Independent Samples t-Test showed significant differ-
ence between bowel stratification and faecal calprotectin
(p < 0.001) (Fig. 2). However there was no significant dif-
ference between BWS and haemoglobin (p = 0.115), ferritin
(p = 0.088), and CRP (p = 0.256).

There was a positive, close and significant correlation be-
tween colour Doppler signal (Limberg score) and faecal cal-
protectin (r = 0.85, p < 0.001). In addition, there was a posi-
tive, moderate and significant correlation between Limberg
score and ferritin (r = 0.40, p = 0.028), CRP (r = 0.48, p =
0.008). In addition, there was a negative, moderate and sig-
nificant correlation between Limberg score and haemoglo-
bin (r = –0.47, p = 0.009), indicating that lower haemoglo-
bin was associated with a higher Limberg score (Fig. 3).

The mean BWT for patients with ulcerative colitis in clini-
cal remission (Partial Mayo score) was 2.7 mm (SD = 0.74),
but in active disease (Partial Mayo score) — 5.2 mm (SD =
2.19). The mean BWT for patients with Crohn’s disease di-
agnosis in clinical remission (CDAI score) was 5.7 mm
(SD = 2.3), but in active disease (CDAI score) — 4.5 mm
(SD = 1.43). Mean BWT calculation was performed for the
most active intestinal segment.

There is a positive, moderate and significant correlation be-
tween BWT and Mayo clinical score (r = 0.63, p = 0.002)
using Pearson's correlation coefficient analysis (Fig. 4),
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Table 1. Inflammatory markers’ values between IBD types

Inflammatory
markers

IBD type Number
of patients,

n

Mean
value

Standard de-
viation, SD

p value

Haemoglobin,
g/l

Ulcerative
colitis

21 125.24 22.86 0.210

Crohn’s
disease

9 135.56 11.07

Ferritin,
ng/ml

Ulcerative
colitis

21 117.58 223.34 0.605

Crohn’s
disease

9 162.44 193.56

CRP, mg/l Ulcerative
colitis

21 28.78 47.94 0.961

Crohn’s
disease

9 29.73 49.59

Faecal
calprotectin,
ìg/g

Ulcerative
colitis

20 491.45 604.52 0.443

Crohn’s
disease

8 701.79 746.96

IBD, inflammatory bowel disease

Fig. 1. Correlation between bowel wall thick-
ness (BWT) and faecal calprotectin.

Fig. 2. Faecal calprotectin difference depending
on the bowel wall stratification.



while there was no significant correlation between BWT
and CDAI score (r = – 0.013, p = 0.974).

The Independent Samples t-Test showed significant differ-
ence between bowel stratification and Mayo clinical score
(p = 0.015), while there was no significant difference be-
tween BWS and CDAI score (p = 0.191).

Pearson's correlation coefficient analysis showed a positive,
close and significant correlation between Limberg score and
Mayo clinical score (r = 0.76, p < 0.001) using, while there
was no significant correlation between Limberg score and
CDAI score (r = 0.08, p = 0.832).

Between IBD scoring disk and BWT (r = 0.316, p = 0.089),
bowel wall blood flow (r = 0.28, p = 0.129) there was no
significant correlation, while IBD scoring disk and BWS
showed significant correlation (p < 0.05).

In addition, there was a positive, moderate and significant
correlation between IBD scoring disk and Milan ultrasound
criteria (r = 0.466, p = 0.033). However, between SUS-CD
and IBD scoring disk there was no significant statistical cor-
relation (r = 0.120, p = 0.759).

Based on Fisher's exact test statistical analysis, there was a
significant relationship between Milan ultrasound criteria
for UC and colon wall structural changes (p < 0.001).

The mean Milan ultrasound criteria score for ulcerative co-
litis in clinical remission (Partial Mayo score) was 4.1
(SD = 1.44), but for active disease (Partial Mayo score) —
9.0 (SD = 3.49). The mean SUS-CD score for Crohn’s dis-
ease in clinical remission (CDAI score) was 3.5 (SD =
2.81), but for active disease (CDAI score) — 4.3 (SD =
4.93).

DISCUSSION

In our study, we evaluated the correlation between IUS pa-
rameters with inflammatory laboratory findings and clinical
disease activity in patients with IBD diagnosis.

BWT is the main parameter during intestinal ultrasound that
can predict IBD activity. According to the literature, a
BWT > 3 mm in any segment in both diseases indicates se-
vere disease (Dolinger et al., 2023). In our study, the mean
BWT for patients with ulcerative colitis active disease was
5.2 mm. The mean BWT for patients with active Crohn’s
disease was 4.5 mm. Many studies showed that the bowel
wall thickness interval between 3 mm and 4 mm was a use-
ful threshold for defining active disease in UC (Bezzio et
al., 2021). But in Crohn’s disease, the mean BWT cut-off
value of active disease can be 4.8 mm (Fang et al., 2023).

The main goal of our study was to understand if correlation
exists between bowel wall thickness, bowel wall stratifica-
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Fig. 3. Haemoglobin value’s dependence on bowel wall
blood flow (Limberg score).

Fig. 4. Correlation between bowel wall thickness (BWT)
and Partial Mayo score.



tion, colour Doppler signal and inflammatory markers such
as haemoglobin, ferritin, CRP and faecal calprotectin. Ac-
cording to our study the strongest correlation was between
BWT and faecal calprotection (r = 0.84, p < 0.001). Similar
findings were observed in other studies between these two
parameters (Spearman’s equation, r = 0.720, r = 0.740, and
r = 0.750, p < 0.001) (Les et al., 2019). In their study, the
total number of patients was 32, which is close to the
number of participants included in our study.

In addition, our observations indicated existence of a pattern
— the higher the value of the faecal calprotectin the greater
the disturbance of the bowel wall stratification. This was
also shown in a previous study, which was published in
2019 (Les et al., 2019).

We found a positive, close and significant correlation be-
tween colour Doppler signal (Limberg score) and faecal cal-
protectin (r = 0.85, p < 0.001), as observed previously in in
2023 (r = 0.446, p < 0.05) in a study with 44 patients having
Crohn’s disease (Statie et al., 2023). A larger study includ-
ing a greater number of patients (n = 121) showed a similar
relationship (r = 0.56, p < 0.05) (Montero et al., 2022).

CRP is one of the serum indicators of inflammation in IBD.
It is one of the most studied laboratory markers. Our study
showed positive, moderate and statistically significant cor-
relation between bowel wall thickness and CRP (r = 0.49,
p = 0.006). Another study also found a moderately strong
positive correlation between intestinal wall thickness and
CRP (r = 0.48 and 0.432, p < 0.05) (Ma et al., 2020). Hat
study included 30 patients — 20 males and 10 females. The
patients were aged 20–70 years, and the average age for the
entire cohort was 43 years, which is very similar to our co-
hort.

In our study we found a positive, moderate and significant
correlation between bowel wall blood flow and CRP (r =
0.48, p = 0.008), as found also in another study (r = 0.238,
p < 0.05) (Montero et al., 2022).

Ferritin is serum marker that is used in diagnosing iron defi-
ciency anaemia and rarely as an inflammatory marker. In
IBD patients without data on inflammation, iron deficiency
is indicated by a serum ferritin mcg/l. When inflammation
occurs (elevated CRP), serum ferritin levels below 100
mcg/L should be considered abnormal (Gisbert et al., 2008).

No study exists that reported a correlation between ferritin,
BWT, and Limberg score. However, our study demon-
strated a positive, moderate and significant correlation be-
tween ferritin and bowel wall thickness (r = 0.60; p <
0.001), and Limberg score (r = 0.40, p = 0.028).

Anaemia is a common manifestation in IBD patients. Ap-
proximately 30% of patients with IBD have haemoglobin
levels below 12 g/dLl (Kaitha et al., 2015). Our study
showed no relationship between BWT, BWS and haemo-
globin level. In addition, there are no sources that provide
information about this correlation.

The Mayo score is used to monitor clinical activity of ul-
cerative colitis. In our study, we used the Partial Mayo
score, because some patients included in study did not have
new colonoscopy data. We concluded that there was a posi-
tive, moderate and significant correlation between BWT
and Mayo clinical score (r = 0.63, p = 0.002). A previous
study showed that intestinal wall thickness and Mayo score
were strongly positively correlated (r = 0.703, p < 0.05)
(Chao et al., 2020). That study also showed no significant
correlation between bowel wall thickness and CDAI (p >

0.05), which used to monitor CD activity, as shown in our
study (p = 0.974). Unfortunately, these scales are based on
patient-dependent data, which are subjective, and rely on
the patient understanding of the information.

We concluded that there was non-significant correlation be-
tween Limberg score and CDAI score (r = 0.08, p = 0.832).
Nevertheless in a study that included only Crohn’s disease
patients (n = 44) there was a positive significant correlation
(r = 0.667, p < 0.001) (Statie et al., 2023). The different
number of patients involved in the study can explain this
difference.

Based on the results of intestinal ultrasound we calculated
Milan ultrasound criteria for UC and SUS-CD for CD. In
our study, the mean Milan ultrasound criteria score for ac-
tive disease was 9.0 points. Information from literature
demonstrated that a MUC score � 6.3 indicates active in-
flammation (Furfaro et al., 2021). In our study, the mean
SUS-CD for active Crohn’s disease was 4.3, but for clinical
remission — 3.5. Some other studies suggest that that a
SUS-CD score � 1 points out active disease (Freitas et al.,

2022). However, it is worth emphasising that the results de-
pend on the number of participants in the study cohort.
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Table 2. Summary of correlation coefficients (r) between IUS parametrs and laboratory markers of inflammation, clinical activity indices

IUS
parameters

Faecal calprotectin,
ìg/g

CRP,
mg/l

Hb,
g/l

Ferritin ,
ng/ml

IBD scoring
disk

Partial Mayo
score

CDAI

BWT r = 0.84
p < 0.001

r = 0.49
p = 0.006

r = –0.29
p = 0.119

r=0.60
p < 0.001

r = 0.316
p = 0.089

r = 0.63
p = 0.002

r = –0.013
p = 0.974

BWS p < 0.001 p = 0.256 p = 0.115 p = 0.088 p < 0.05 p = 0.015 p = 0.191

Limberg score r = 0.85
p < 0.001

r = 0.48
p = 0.008

r = –0.47
p = 0.009

r = 0.40
p = 0.028

r = 0.28
p = 0.129

r = 0.76
p < 0.001

r = 0.08
p = 0.832

IUS, intestinal ultrasound; CDAI, Crohn’s Disease Activity Index; BWT, bowel wall thickness; BWS, bowel wall stratification



CONCLUSIONS

IUS is non-invasive imaging tool to evaluate IBD activity in
real time. Intestinal ultrasound parameters such as BWT,
BWS and Limberg score showed statistically significant
correlation with markers of inflammation such as CRP, fer-
ritin and faecal calprotectin (Table 2). We concluded that, a
lower haemoglobin value results in a higher Limberg score.

Intestinal ultrasound features, Milan ultrasound criteria
score and SUS-CD score could indicate inflammatory
bowel disease activity (CDAI, Mayo score).

Our data showed positive, moderate and significant correla-
tion between IBD disk and MUC. There was no significant
correlation between SUS-CD and IBD disk data.

We can strongly recommend intestinal ultrasound for gas-
troenterologists to control the disease course in IBD pa-
tients.

ETHICS

Study participants were informed about the research using a
special informed consent form, which included information
about the study. The research protocol was approved by the
Ethics Committee for Clinical Research at Development So-
ciety of Pauls Stradiòð Clinical University Hospital (Refer-
ence Number: 280923 – 7L).

CONFLICT-OF-INTEREST

The authors declare no conflict of interest.

REFERENCES

Les, A, Costache, R., Gheorghe, L., Gheorghe, C. (2019). P248 Correlation
of faecal calprotectin levels and sonographic measurements in patients
with inflammatory bowel diseases. J. Crohn's Colitis, 13 (Suppl. 1),
S220–S221. https://doi.org/10.1093/ecco-jcc/jjy222.372.

Allocca, M., Fiorino, G., Bonovas, S., Furfaro, F., Gilardi, D., Argollo, M.,
Magnoni, P., Peyrin-Biroulet, L., Danese, S. (2018). Accuracy of
Humanitas Ultrasound Criteria in assessing disease activity and severity in
ulcerative colitis: A prospective study. J. Crohns Colitis, 12 (12),
1385–1391. DOI: 10.1093/ecco-jcc/jjy107.

Montero Moretón, A. M., Bastón Rey, I., Calvino Suarez, C., de la Iglesia
García, D., Ferreiro Iglesias, D., Maestro Antolín, S., Santos Santamarta,
F., Pérez Millán, A. G., Dominguez-Munoz, E., Barreiro-de Acosta, M.
(2022). P243 relationship between intestinal ultrasound, fecal calprotectin
and Harvey-Bradshaw Index in the assessment of infllamatory activity in
Cronh?s Disease. J. Crohn's Colitis, 16 (Suppl. 1), i290–i291.
https://doi.org/10.1093/ecco-jcc/jjab232.370.

Bezzio, C., Vernero, M., Ribaldone, D. G., Manes, G., Saibeni, S. (2021). In-
sights into the role of gastrointestinal ultrasound in ulcerative colitis.
Therap. Adv. Gastroenterol., 14, 17562848211051456.
DOI: 10.1177/17562848211051456.

Caviglia, G. P., Garrone, A., Bertolino, C., Vanni, R., Bretto, E., Poshnjari,
A., Tribocco, E., Frara, S., Armandi, A., Astegiano, M., Saracco, G. M.,
Bertolusso, L., Ribaldone, D. G. (2023). Epidemiology of inflammatory
bowel diseases: A population study in a healthcare district of North-West
Italy. J. Clin. Med., 12 (2), 641. DOI: 10.3390/jcm12020641.

Cushing, K., Higgins, P. D. R. (2021). Management of Crohn Disease: A re-
view. JAMA, 325 (1), 69–80. DOI: 10.1001/jama.2020.18936.

Dolinger, M. T., Kayal, M. (2023). Intestinal ultrasound as a non-invasive
tool to monitor inflammatory bowel disease activity and guide clinical de-
cision making. World J. Gastroenterol., 29 (15), 2272–2282.
DOI: 10.3748/wjg.v29.i15.2272.

Fang, H., Liu, J., Qian, K., Xu, X., Li, Z., Xie, L., Sun, M., Wang, S., Xu, J.,
Lv, Ch., Wang, Bo., Lie, W., Song, G., Yu, Y. (2023). Intestinal ultrasound
combined with blood inflammatory markers is a more efficient tool in eval-
uating severity of Crohn's Disease: A pilot study. Gastroenterol. Res.

Pract., 2023, 2173396. DOI: 10.1155/2023/2173396.

Freitas, M., de Castro, F. D., Macedo Silva, V., Ariera, C., Cúrdia Gonçalves,
T., Leite, S., Moreira, M. J., Cotter, J. (2022). Ultrasonographic scores for
ileal Crohn's disease assessment: Better, worse or the same as contrast-en-
hanced ultrasound? BMC Gastroenterol., 22 (1), 252.
DOI: 10.1186/s12876-022-02326-6.

Furfaro, F., Dal Buono, A., Allocca, M., D’Amico, F., Zill, A., Gabbiadini,
R., Danese, S. (2021). Bowel ultrasound in inflammatory bowel disease:
How far in the grayscale? Life (Basel), 11 (7), 649.
DOI: 10.3390/life11070649.

Gisbert, J. P., Gomollón, F. (2008). Common misconceptions in the diagno-
sis and management of anemia in inflammatory bowel disease. Amer. J.

Gastroenterol., 103 (5), 1299–1307.
DOI: 10.1111/j.1572-0241.2008.01846.x.

Jauregui-Amezaga, A., Rimola, J. (2021). Role of intestinal ultrasound in the
management of patients with inflammatory bowel disease. Life (Basel), 11

(7), 603. DOI: 10.3390/life11070603.

Kaitha, S., Bashir, M., Ali, T. (2015). Iron deficiency anemia in inflamma-
tory bowel disease. World J. Gastrointest. Pathophysiol., 6 (3), 62–72.
DOI: 10.4291/wjgp.v6.i3.62.

Kucharzik, T., Kannengiesser, K., Petersen, F. (2017). The use of ultrasound
in inflammatory bowel disease. Ann. Gastroenterol., 30 (2), 135–144.
DOI: 10.20524/aog.2016.0105.

Lin, W. C., Chang, C. W., Chen, M. J., Wang, H. Y. (2023). Intestinal ultra-
sound in inflammatory bowel disease: A novel and increasingly important
tool. J. Med. Ultrasound., 31 (2), 86–91. DOI: 10.4103/jmu.jmu_84_22.

Ma, C., Huang, P. L., Kang, N., Zhang, J., Xiao, M., Zhang, J. Y., Cao, X. C.,
Dai, X. C. (2020). The clinical value of multimodal ultrasound for the eval-
uation of disease activity and complications in inflammatory bowel dis-
ease. Ann. Palliat. Med., 9 (6), 4146-4155. DOI: 10.21037/apm-20-2162.

Meier, J., Sturm, A. (2011). Current treatment of ulcerative colitis. World J.

Gastroenterol., 17 (27), 3204–3212. DOI: 10.3748/wjg.v17.i27.3204.

Pathirana, W. G. W., Chubb, S. P., Gillett, M. J., Vasikaran, S. D. (2018).
Faecal calprotectin. Clin. Biochem. Rev., 39 (3), 77–90.

Peppercorn, A. M., Cheifetz, A. (2023). Definitions, epidemiology, and risk
factors for inflammatory bowel disease. UpToDate.
https://www.uptodate.com/contents/definitions-epidemiology-and-risk-
factors-for-inflammatory-bowel-disease?search=inflammatory%
20bowel%20disease&source=search_result&selectedTitle=4~150&us-
age_type=default&display_rank=4#H531110184 (accessed 15.01.2024).

Peppercorn, A. M., Kane, V. S. (2023). Clinical manifestations, diagnosis,
and prognosis of ulcerative colitis in adults. UpToDate.
https://www.uptodate.com/contents/clinical-manifestations-diagno-
sis-and-prognosis-of-ulcerative-colitis-in-adults?topicRef=4066&source=
related_link (accessed 17.01.2024).

Peppercorn, A. M., Kane, V. S. (2023). Clinical manifestations, diagnosis,
and prognosis of Crohn disease in adults. UpToDate.
https://www.uptodate.com/contents/clinical-manifestations-diagno-
s i s - a n d - p r o g n o s i s - o f - c r o h n - d i s e a s e - i n - a d u l t s ? s e a r c h =
crohn%20disease%20&source=search_result&selectedTit le=
2~150&uusag_type=default&display_rank=2 (accessed 17.01.2024).

296 Proc. Latvian Acad. Sci., Section B, Vol. 78 (2024), No. 4.



Rowe, A. W., Anand, B. S. (2020). Inflammatory Bowel Disease. Medscape.
https://emedicine.medscape.com/article/179037-overview?form=fpf#a4
(accessed 17 .01.2024).

S¿vik, F., Eriksen, R., Eide, G. E., Gilja, O. H., Nylund, K. (2021). Develop-
ment and validation of a simple ultrasound activity score for Crohn's dis-
ease. J. Crohns Colitis, 15 (1), 115–124. DOI: 10.1093/ecco-jcc/jjaa112.

Statie, R. C., Iordache, S., Florescu, L. M., Gheonea, I. A., Sacerdotianu, V.
M., Ungureanu, B. S., Rogoveanu, I., Gheonea, D. I., Ciurea, T., Florescu,

D. N. (2023). Assessment of ileal Crohn's disease activity by gastrointesti-
nal ultrasound and MR enterography: A pilot study. Life (Basel), 13 (8),
1754. DOI: 10.3390/life13081754.

Tucknott, S. (2023). What is a faecal calprotectin test for IBD? IBD Relief.
https://www.ibdrelief.com/learn/what-is-faecal-calprotectin-test-for-ibd
(accessed 18.01.2024).

297Proc. Latvian Acad. Sci., Section B, Vol. 78 (2024), No. 4.

ZARNU ULTRASONOGRÂFIJAS KLÎNISKÂ NOZÎME IEKAISÎGO ZARNU SLIMÎBU AKTIVITÂTES NOVÇRTÇÐANAI UN
KORELÂCIJA AR IEKAISÎGO ZARNU SLIMÎBU AKTIVITÂTES MARÍIERIEM

Zarnu ultrasonogrâfija ir jauna neinvazîva attçldiagnostikas metode, kas ïauj diagnosticçt un vadît iekaisîgu zarnu slimîbu (èûlains kolîts un
Krona slimîba) gaitu. Ar ultrasonogrâfijas metodi var veikt iekaisîgu zarnu slimîbu monitoringu, izvçrtçt atbildi uz terapiju, kâ arî savlaicîgi
novçrst smagas slimîbas komplikâcijas. Zarnu ultrasonogrâfija ir çrta un precîza metode, ir neinvazîva alternatîva endoskopijai un
magnetorezonanses izmeklçjumam. Galvenais pçtîjuma mçríis ir izvçrtçt zarnu ultrasonogrâfijas atradnes korelâciju ar iekaisîgo zarnu
slimîbu aktivitâti. Pçtîjuma ietvaros prospektîvi tika analizçti pacientu laboratoriskie (hemoglobîns, ferritîns, C-reaktîvais olbaltums,
kalprotektîns), radioloìiskie un speciâli izstrâdâtas anketas dati. Kopâ pçtîjumâ tika iekïauti 30 pacienti (vidçjais vecums 40 gadi) – 21
pacients ar èûlaino kolîtu un 9 pacienti ar Krona slimîbu. Zarnu ultrasonogrâfija tika veikta, izmantojot diagnostikas ultraskaòas sistçmu
Arietta S70 (Hitachi, Japâna). Statistiskai datu analîzei tika izmantota IBM SPSS Statistics 29.0 versija. Pçtîjuma gaitâ tika secinâts, ka
pastâv pozitîva un statistiski ticama korelâcija starp zarnu sieniòas biezumu, izzuduðâm robeþâm starp zarnu sieniòas slâòiem, vaskularitâti
(Limberga skalu) un ferritînu, C-reaktîvo proteînu, kalprotektînu. Negatîva statistiski ticama korelâcija pastâv starp zarnu sieniòas
vaskularitâti un hemoglobînu (r=-0.47, p=0.009). Tas norâda, ka jo zemâks ir hemoglobîna lîmenis, jo augstâka ir Limberga skalas vçrtîba.
Kâ arî pçtîjuma rezultâti liecina: jo augstâkas ir kalprotektîna vçrtîbas, jo izteiktâk izzûd robeþas starp zarnu slâòiem (p < 0.001). Balstoties
uz veiktâ pçtîjuma rezultâtiem, tika secinâts, ka ar zarnu ultrasonogrâfijas palîdzîbu iespçjams izvçrtçt slimîbas aktivitâti un nekavçjoties
veikt bâzes terapijas korekciju atbilstoði atradnei.
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