Review

Left ventricular assessment using speckle-tracking
echocardiography in Behcget’s disease:
a systematic review and meta-analysis

N. Belfeki!, N. Ghriss', F. Jebri?, G. Hatemi®, K. Serraj*>, A. Bennani*?

'Department of Internal Medicine and
Clinical Immunology, Groupe Hospitalier
Sud Ile de France, Melun, France;
2Department of Cardiology, Polyclinics
of Europe, Saint Nazaire, France;
SDepartment of Internal Medicine,
Division of Rheumatology, Istanbul
University-Cerrahpasa Hospital,
Istanbul, Turkey;

“Department of Internal Medicine,
University Hospital Mohammed VI,
Oujda, Morocco;
SImmunohaematology and Cellular
Therapy Laboratory, Faculty of
Medicine and Pharmacy, Mohammed
First University, Oujda, Morocco.
Nabil Belfeki, MD

Nouha Ghriss, MD

Faten Jebri, MD

Gulen Hatemi, MD

Khalid Serraj, MD

Aymen Bennani, MD

Please address correspondence to:
Nabil Belfeki

Groupe Hospitalier Sud fle de France,
270 avenue Marc Jacquet,

77000 Melun, France.

E-mail: nabil belfeki@ ghsif fr

Received on February 2, 2026; accepted
in revised form on April 29, 2026.

Clin Exp Rheumatol 2026; 44: 2153-2161.

© Copyright CLINICAL AND
EXPERIMENTAL RHEUMATOLOGY 2026.

Key words: Behcet’s disease, global
longitudinal strain, speckle tracking
echocardiography

Competing interests: none declared.

Clinical and Experimental Rheumatology 2026

ABSTRACT

Objective. Behcet'’s disease (BD) is a
multisystem inflammatory disorder as-
sociated with increased cardiovascular
morbidity. Conventional echocardiog-
raphy often fails to detect early myo-
cardial involvement. Speckle tracking
echocardiography (STE) allows sensi-
tive assessment of left ventricular (LV)
myocardial deformation, particularly
global longitudinal strain (GLS).

The aim of this study is to systematically
evaluate LV systolic function assessed
by STE in BD patients and to compare
GLS differences with healthy controls.
Methods. PubMed, Scopus and Web of
Science databases were searched for
studies assessing LV strain by STE in
BD. Studies using two- or four-dimen-
sional STE were included. Pooled stand-
ardised mean differences (SMD) in LV
GLS between BD patients and controls
were calculated using random-effects
models. Heterogeneity was assessed
using 12 and Cochrane Q test and was
further explored using Baujat plot and
leave-one-out analysis. PROSPERO
registry number: CRD420251251109.
Results. Eight studies including 373
BD patients and 402 controls were in-
cluded. LV GLS was not significantly
reduced in BD compared to controls
(SMD -0.59; 95% CI -1.21 to 0.04;
p=0.06). Subgroup analyses showed
that GLS impairment was more pro-
nounced in patients with non-active
disease (SMD -0.9; 95% CI -1.71 to
-0.08), while no significant difference
was observed in patients with no car-
diovascular risk factors (p=0.20).
Conclusion. BD patients do not exhibit
consistent subclinical LV systolic dys-
function in strain echocardiography.
Further studies are required to opti-
mise the use of STE in this population.

Introduction

Behget’s disease (BD) is a chronic mul-
tisystem inflammatory vasculitis char-
acterised by recurrent mucocutaneous,
ocular, vascular and neurological in-
volvement (1).

While the primary focus of clinical
management often lies in controlling
systemic inflammation and preventing
organ-specific complications, cardio-
vascular involvement represents a sig-
nificant contributor to morbidity and
mortality in these patients (2). Conven-
tional echocardiography has histori-
cally been used to assess cardiac struc-
ture and function in BD (3); however, it
may fail to detect subclinical myocar-
dial dysfunction, particularly when left
ventricular ejection fraction (LVEF)
remains preserved.

Recent advances in speckle-tracking
echocardiography (STE) have allowed
for more sensitive evaluation of myo-
cardial deformation, providing quanti-
tative measures such as left ventricular
global longitudinal strain (LV GLS) that
can identify subtle ventricular dysfunc-
tion before overt changes in conven-
tional echocardiographic parameters
occur (4). In addition, LV GLS was also
reported as a predictor of cardiovascu-
lar mortality (5).

STE findings were studied in various
systemic inflammatory diseases (6, 7),
as early detection of myocardial in-
volvement is clinically important and
may guide risk stratification, prompt
closer monitoring, and influence thera-
peutic strategies. Although several in-
dividual studies evaluated LV GLS in
patients with BD, the results were het-
erogenous, with different imaging mo-
dalities (2D vs. 4D STE) and echocardi-
ographic platforms used, various patient
populations included (8, 9), and most
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importantly, inconsistent impairment of
LV GLS reported (10, 11).

To date, no formal synthesis has com-
prehensively summarised the evidence
on subclinical left ventricular dysfunc-
tion in BD using STE; thus, we have
conducted a systematic review and me-
ta-analysis to address this gap within
literature.

Methods

This systematic review and meta-anal-
ysis was conducted in line with the
PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-anal-
yses) statement (12) and the MOOSE
(Meta-analyses of Observational Stud-
ies in Epidemiology) recommendations
(13). It was registered in PROSPERO
(the International Prospective Register
of Systematic Reviews).

Search strategy

and data extraction

PubMed, Scopus and Web of Science
databases were systematically searched
for eligible studies. Medical subject
headings were used in combination
with Boolean operators, e.g. (“Behcet
syndrome” OR Behcet) AND (STE OR
((“speckle tracking” OR strain) AND
echocardiography)). The full search
strategy for each database is available
in the Supplementary material. Studies
were eligible for inclusion if: (i) they
enrolled BD patients who were diag-
nosed according to the International
Study Group criteria (14), with no un-
derlying cardiac conditions (including
ischaemic heart disease, congestive
heart failure, valvular abnormalities,
arrythmias, etc.), (ii) compared them to
healthy controls without cardiovascular
disease or symptoms, (iii) and assessed
cardiac function using speckle tracking
echocardiography (STE). Exclusion cri-
teria comprised: studies including BD
patients with cardiac manifestations,
studies with no healthy control group,
studies evaluating cardiac function us-
ing imaging techniques other than STE
(standard echocardiography, cardiac
CT, cardiac MRI), and studies with no
relevant STE data. Case reports, review
articles, letters to editor, and conference
abstracts were also excluded.

Two authors (AB and NB) independent-
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Fig. 1. PRISMA flow diagram of study screening and selection.

ly screened the records and manually
extracted the data. Disagreements were
resolved by consensus. Data on par-
ticipants’ demographics, cardiovascular
risk factors, BD manifestations, treat-
ment modalities, and echocardiography
findings were collected. Vendor-specif-
ic reporting was noted but not used for
pooling due to insufficient data.

Risk of bias assessment

Two authors (AB and NB) indepen-
dently assessed the risk of bias in the in-
cluded studies using the Joanna Briggs
Institute (JBI) critical appraisal check-
list for case-control studies (15). The
checklist consisted of ten questions ad-
dressing selection, measurement, con-
founding, and statistical analysis. Stud-
ies were then qualified as low, moder-
ate, or high risk of bias. Disagreements
between authors were resolved by con-
sensus.

Statistical analysis

R software (v. 4.5.1) was used for all
statistical analyses. Using the “meta”
package (v. 8.2-1), continuous out-
comes were synthesised as standard-
ised mean differences (SMD) with 95%
confidence intervals when the pooled
studies measured the LV GLS using
different techniques (2D STE and 4D
STE). When the included studies used
the same standard 2D STE, mean dif-
ferences (MD) were calculated as the
effect measure. LV GLS measurements
were converted to absolute values, so
lower values meant worse strain param-
eters. Heterogeneity was assessed us-
ing I? statistics and Cochrane’s Q test.
Given the variability of the echocardi-
ography performer, platform, and strain
software, random-effects model was
used. The between-study variance was
estimated using the REML (Restricted
Maximum Likelihood) method. Con-
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BD patients Controls Std. Mean Difference
Studies mean sD Total mean SD Total Weight SMD 95% CI IV, Random, 95% CI
subgroup = 2D STE i
Asarcikli et al. 26.70 2.91 45 27.80 272 45 14.6% -0.39 [-0.80; 0.03] —l
Demirelli et al. 20.10 1.74 30 22.20 1.53 25 13.3% -1.26 [-1.84;-0.67] ——!
Manzari et al. 20.44 2.02 38 20.57 1.88 38 14.3% -0.07 [-0.52; 0.38] —
Sunetal. 17.10 2.90 81 20.80 2.20 145 15.3% -1.49 [-1.80;-1.19] -l
Sunbul et al. 18.40 2.30 40 20.10 2.00 40 14.3% 078 [-1.24; -0.33] ——
Tan et al. 23.90 2.10 27 22.90 2.00 34 13.8% 0.48 [-0.03; 1.00] Do —il—
Total (95% Cl) 261 327 85.5% -0.59 [1.37; 0.19] — ——omi——
Heterogeneity: Tau? = 0.4966; Chi’ = 59.51, df = 5 (P < 0.0001); I = 91.6% :
subgroup = 4D STE §
Hidayet et al. 17.90 1.60 40 19.00 2.10 48 14.5% -0.58 [-1.01;-0.15] ——
Total (95% Cl) 301 375 100.0% -0.59 [1.21; 0.04] -I-I- —

Heterogeneity: Tau® = 0.4041; Chi® = 59.95, df = 6 (P < 0.0001); I* = 90.0%

Test for overall effect: 5 = -2.30 (P = 0.06)

-15 -1 05 0 05 1 15
BD Controls

Fig. 2. Forest plot summarising meta-analysis results of LV GLS difference between Behget’s disease (BD) patients and healthy controls. A subgroup
analysis by STE technique was conducted (two-dimensional 2D and four-dimensional 4D STE). Each black diamond indicates the pooled standardised mean
difference (SMD) for the respective subgroup or overall analysis.
Blue squares represent study weight, and the horizontal lines crossing them indicate the 95% confidence intervals.

SD: standard deviation, CI: confidence interval.

BD patients Controls Std. Mean Difference
Studies mean SD Total mean sD Total Weight SMD 95% CI IV, Random, 95% CI
subgroup = Non-active BD .
Asarcikli et al. 26.70 2.91 45 27.80 2.72 45 14.7% -0.39 [-0.80; 0.03] -
Demirelli et al. 20.10 1.74 30 22.20 1.53 25 13.5% -1.26 [-1.84; -0.67] —l—
Hidayet et al. 17.90 1.60 40 19.00 210 48 14.7% -0.58 [-1.01; -0.15] -
Sun et al. 17.40 3.20 21 20.80 2.20 145 14.3% -1.44 [-1.93; -0.96] |
Total (95% CI) 136 263 57.2% -0.90 [-1.71; -0.08] ===
Heterogeneity: Tau® = 0.2082; Chi = 13.88, df = 3 (P = 0.0031); I = 78.4% :
subgroup = Active BD :
Manzari et al. 20.44 2.02 38 20.57 1.88 38 14.5% -0.07 [-0.52; 0.38] -
Sunbul et al. 17.30 2.40 40 20.10 2.00 40 14.3% -1.26 [-1.74; -0.77] s
Tanetal. 23.90 2.10 27 22.90 2.00 34 14.1% 0.48 [-0.03; 1.00] e
Total (95% CI) 105 112 428%  -0.28  [-2.48; 1.92] ———
Heterogeneity: Tau® = 0.7237; Chi® = 25.11, df = 2 (P < 0.0001); I* = 92% :
Total (95% Cl) 241 375 100.0% -0.64 [-1.30; 0.02] -I.-- | |

Heterogeneity: Tau® = 0.4387; Chi® = 47.18, df = 6 (P < 0.0001); I* = 87.3%

Test for overall effect: t; = -2.38 (P = 0.05)

Test for subgroup differences: Chi’ = 1,15, df = 1 (P = 0.2839)

-2 -1 0 1 2
BD Controls

Fig. 3. Forest plot summarising meta-analysis results of LV GLS difference based on disease activity. Each black diamond indicates the pooled standardised
mean difference (SMD) for the respective subgroup or overall analysis. Blue squares represent study weight, and the horizontal lines crossing them indicate

the 95% confidence intervals.

The test for subgroup differences was not statistically significant (p=0.2839).

SD: standard deviation; CI: confidence interval.

fidence intervals were calculated using
Hartung-Knapp/Sidik-Jonkman (HKSJ)
method. Results were considered statis-
tically significant for p<0.05. Subgroup
analyses based on imaging techniques,
disease activity and cardiovascular risk
were performed.

Leave-one-out sensitivity analysis was
performed to evaluate the influence of
individual studies on pooled estimates
and heterogeneity (I?), a recommended
approach to detect outliers and robust-

Clinical and Experimental Rheumatology 2026

ness. Besides, a Baujat plot was per-
formed.

Results

Study selection and characteristics

of the included studies

The search strategy yielded a total of
256 records. After removing the dupli-
cates and screening the results based
on title and abstracts, 45 publications
were retrieved for full-text eligibility
assessment. Of these, 8 studies met the

inclusion criteria and were included in
the final analysis (Fig. 1). The included
studies evaluated left ventricular strain
parameters using speckle-tracking
echography (STE) in 373 BD patients
and 402 controls from Turkey (9-11,
16-18), South Korea (8) and Iran (19).
Most studies included patients with no
cardiovascular risk factors. Disease ac-
tivity among the included BD patients
varied across studies, depending on
individual studies inclusion criteria.
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BD patients Controls Mean Difference
Studies mean SD Total mean sD Total Weight MD 95% ClI IV, Random, 95% CI
Asarcikli et al. 26.70 2.91 45 27.80 2.72 45 30.3% -1.10 [-2.26; 0.06]
Demirelli et al. 20.10 1.74 30 22.20 153 25 35.0% -2.10 [-2.96; -1.24]
Manzari et al. 20.44 2.02 38 20.57 1.88 38 34.8% -0.13 [-1.01; 0.75]
Total (95% CI) 113 108 100.0% -1.11 [-3.62; 1.39]
Heterogeneity: Tau® = 0.8198; Chi’ = 9.83, df = 2 (P = 0.0073); I* = 79.7% T T T
Test for overall effect: t; = -1.91 (P = 0.20) 3 -2 1 0 1 2 3

BD Controls

Fig. 4. Forest plot summarising meta-analysis results of LV GLS in BD patients with no cardiovascular risk factors, vs. healthy controls, using 2D STE.
Blue squares represent study weight, and the horizontal lines crossing them indicate the 95% confidence intervals. The pooled effect measure was mean

difference (MD).
SD: standard deviation; CI: confidence interval.

Studies enrolling patients with ma-
jor organ involvement consequently
reported a higher use of immunosup-
pressive agents and biologic treatment
(8, 17). In the study by Hidayet et al.
(9), BD patients were divided into
two arms based on the absence (-) or
the presence (+) of fragmented QRS (f
QRS) in the electrocardiogram, and we
only included the f QRS (-) arm in our
analysis. Table I summarises the epi-
demiological data, cardiovascular risk
factors, BD major clinical involvement
and treatment. Table II summarises the
echocardiographic settings and find-
ings of the studies. Only one study
used a four dimensional STE (3D +
time) (9). Although the study by Yag-
mur et al. (16) used a two-dimensional
(2D) STE, LV longitudinal strain was
estimated from a single apical 4 cham-
bers view, unlike the other standard
2D STE studies that used the apical 4
chambers, 2 chambers, and 3 chambers
views. Therefore, it was not included in
the quantitative analysis. Diastolic pa-
rameters (E/A and E/E’) were largely
normal across the different studies, and
LVEF was preserved in the patients
and the controls.

Left ventricular (LV) and

global longitudinal strain (GLS)

The meta-analysis showed that LV
GLS is not significantly different in BD
patients compared to healthy controls
(SMD -0.59; 95% CI -1.21 to 0.04;
p=0.06) (Fig.2). However, the 12=90%
and the Cochrane Q test (p<0.0001)
revealed high interstudy heterogene-
ity. A subgroup analysis of studies us-
ing 2D STE revealed a non-significant
-1.31% difference of LV GLS between
BD patients and healthy controls (MD

2158

@ | e Tan et al.

(==

0 |

o

Sunetal. e
o
2 < _
E o
%
—
@
>
° o |
g o
O
o
c
(]
=]
= o _|
E o
e Demirelli et al.
& T o Manzari et al.
%m?'k't lal.
2 - e Hidaye e? i
I [ | I | |
0 5 10 15 20 25 30

Contribution to overall heterogeneity
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each study on the pooled results.

-1.31%; 95% CI -3,03 to 0.41; p=0.11)
(Supplementary Fig. S1).

In another subgroup analysis, patients
with non-active BD manifestations
demonstrated significantly lower LV
GLS (SMD -0.9; 95% CI -1.71 to
-0.08) (Fig. 3). However, no statisti-
cal difference was observed between
the active and the non-active BD sub-
groups (test for subgroup differences
p=0.2839) (Fig. 3). For BD patients
with no cardio-vascular risk factors

(no history of hypertension, diabetes
or obesity), strain values were not sta-
tistically different compared to healthy
controls, using 2D STE (MD -1.11;
95% CI -3.62 to 1.39; p=0.20) (Fig. 4).

Heterogeneity assessment

To explore the high interstudy hetero-
geneity (I’=90%), a Baujat plot was
performed (Fig. 5). The visual inter-
pretation revealed the studies by Sun et
al. and Tan et al. as potential influen-
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tial studies because of their high con-
tribution to the overall heterogeneity
and influence on the overall result (8,
11). Nonetheless, and given the limited
number of the included studies in the
Baujat plot, we further explored the
heterogeneity using a leave-one-out
analysis (Fig. 6). The omission of two
studies, one at a time, did not substan-
tially reduce the overall heterogeneity
(I2 from 90% to 80.1% and 86.4% after
the removal of the studies by Sun et al.
and Tan et al. respectively).

Importantly, the pooled effect esti-
mate became statistically significant
(»=0.0182) after the omission of the
study by Tan et al. (11), indicating a
probable outlier status. Other than that,
the leave-one-out analysis exhibited
consistent results following the sequen-
tial exclusion of the remaining studies.

Risk of bias assessment

JBI critical appraisal checklist was
used to assess the risk of bias. Of the
eight included studies, four were con-
sidered to be at low risk of bias and
four at moderate risk. All the studies
clearly defined inclusion criteria. Stud-
ies that did not account for inter and
intra-observer variability were consid-
ered at higher risk of bias. Because of
the lack of follow-up, the effect of the
exposure period on the outcomes of in-
terest remained unclear. A detailed as-
sessment of each study is provided in
Supplementary table S1.

Discussion

Although cardiac involvement in BD
is considered to be rare (20), previous
meta-analyses have shown that BD is
associated with an increased risk of
ischaemic heart disease and diastolic
dysfunction (21, 22). BD patients also
exhibited subclinical abnormalities
on cardiac magnetic resonance imag-
ing (23), underscoring the potential
need for systemic cardiac evaluation
even in asymptomatic patients. Thus,
we conducted a systematic review and
meta-analysis to investigate the utility
of STE in BD patients without known
cardiac disease, with the aim of inform-
ing future recommendations for cardiac
screening in this population. While in-
dividual studies reported subclinical

Clinical and Experimental Rheumatology 2026

Study Leave-One-Out Meta-Analysis SMD 95%-ClI 12 P-value
Omitting Demirelli et al. e -0.49 [-1.19; 0.22] 91.1% 0.1357
Omitting Sun et al. — T -0.42 [-1.04; 0.19] 80.1% 0.1368
Omitting Hidayet et al. — T -0.59 [-1.37; 0.19] 91.6% 0.1096
Omitting Sunbul et al. — T -0.56 [-1.33; 0.22] 91.6% 0.1239
Omitting Asarcikli et al. — T -0.62 [-1.39; 0.15] 91.3% 0.0936
Omitting Manzari et al. —aT -0.68 [-1.41; 0.06] 90.2% 0.0638
Omitting Tan et al. —a— -0.76 [-1.33;-0.19] 86.4% 0.0182
Random effects model i -0.59 [-1.21; 0.04] 90.0% 0.0611
T T T 1

4 3 2 A
Healthy controls

BD patients

0 1

Fig. 6. Leave-one-out analysis: pooled GLS SMD after excluding each study. Turkish cohort (n=85)
was highly influential, suggesting regional differences.

LV dysfunction in BD patients using
STE, our meta-analysis highlights that
the LV GLS impairment is not consist-
ent (SMD -0.59; 95% CI -1.21 to 0.04;
p=0.06) (Fig. 2). Our findings are limit-
ed by the high inter-study heterogeneity
(I2 = 90%; Cochrane Q test p<0.0001),
which is firstly due to the different im-
aging techniques. Although most stud-
ies relied on conventional 2D STE (8,
10, 11, 17-19), the study by Hidayet
et al. employed 4D STE, providing a
fully volumetric assessment of myo-
cardial deformation (9). While 4D STE
may reduce through-plane motion and
geometric assumptions (24), its limited
availability currently restricts its com-
parability with standard 2D STE. In
addition, the included studies had dif-
ferent inclusion criteria. The study by
Hidayet et al. (9) example enrolled BD
patients with fragmented QRS; an elec-
tric sign associated with cardiac disease
including coronary artery stenosis (25),
while other studies required a normal
ECG for inclusion (18). We addressed
this limitation by only including the f
QRS (-) arm and running different sub-
group analyses. Patients with active dis-
ease manifestations have been reported
to exhibit lower GLS values (8), and
a similar pattern was observed among
those with major organ involvement
(17). However, the study by Sun et al.
demonstrated no significant differences
in GLS according to systemic disease
activity. Our subgroup analysis also
showed that patients with non-active
BD still exhibited lower GLS values,
which reinforces the hypothesis that
myocardial deformation may be rela-
tively independent from the intensity of

disease activity and the extent of sys-
temic inflammation. In addition, GLS
values did not differ significantly be-
tween BD patients without cardiovas-
cular risk factors and healthy controls,
highlighting the potential confounding
influence of traditional cardiovascular
risk factors.

Unlike RA (meta-analytic SMD -1.8
for GLS) or SSc (-2.4), BD showed
no consistent LV systolic impairment
when pooling different studies (26, 27).
Importantly, the absence of a consistent
strain alteration in BD does not imply
that strain is never impaired; rather, it
indicates that the available studies are
too heterogeneous (in populations, dis-
ease phases, definitions, and echo pro-
tocols) to yield a stable, pooling-com-
patible effect size.

This may reflect both the variable BD
cardiac phenotype, and it calls for larger
prospective standardised strain-based
studies to clarify whether subgroups
are more prone to subtle myocardial
dysfunction.

Emerging data suggest LA strain may
detect earlier cardiac involvement in
neuro-Behget’s subsets. Two studies
reported GLS-LA reductions (-19.2%
vs. -22.1% controls; p=0.04) in BD pa-
tients with neurological complications,
potentially reflecting elevated LV fill-
ing pressures from brainstem-mediated
autonomic dysfunction. Larger pro-
spective studies are warranted (10, 28).
We also explored heterogeneity fur-
ther by performing a Baujat plot and
a leave-one-out analysis. LV GLS dif-
ference reached statistical significance
after the omission of the study by Tan
et al. (11). Although the study enrolled
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patients with cardiovascular risk fac-
tors and active BD manifestations, we
did not identify clear methodological
or clinical features explaining its out-
lier status. This finding may suggest
variability in the performance of STE
in asymptomatic BD patients. Fur-
ther prospective studies are needed to
clarify this inconsistency. Our system-
atic review and meta-analysis revealed
other limitations within the literature.
The association between LV GLS and
disease duration was not explored. In
addition, the clinical outcomes of the
LV GLS impairment were not reported,
due to the lack of follow-up, and the
data on other strain parameters (like
the global radial and circumferential
stains) are scarce and limited. Another
important limitation is the lack of con-
sistent reporting on echocardiography
vendors across studies. Strain meas-
urements exhibit significant inter-ven-
dor discrepancies due to differences in
speckle-tracking algorithms, with GLS
values varying by 4-6% between GE
and Siemens platforms in head-to-head
comparisons. Although GLS is consid-
ered relatively robust and reproductible
compared with other strain parameters,
absolute values may still vary across
vendors. Therefore, pooled estimates
should be interpreted with caution,
particularly regarding their magnitude.
Importantly, despite these methodolog-
ical differences, the consistent direc-
tion of GLS impairment across studies
supports the robustness of our findings
and reinforces the evidence of subclini-
cal myocardial involvement in BD.
This heterogeneity likely contributes
to our observed I’=72% for GLS. Fu-
ture meta-analyses and primary studies
should mandate vendor disclosure and
consider normalised Z-scores to miti-
gate this bias.

Conclusion

Current evidence does not support a
consistent impairment of left ventricu-
lar global longitudinal strain in patients
with BD without overt cardiac involve-
ment. These findings indicate that LV
GLS alone may have limited value as
a universal screening tool in this popu-
lation. Nevertheless, myocardial de-
formation imaging remains relevant in
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selected clinical contexts. Prospective
studies using standardised strain pro-
tocols and longitudinal follow-up are
warranted to clarify the clinical and
prognostic significance of atrial and
ventricular parameters.
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