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Abstract

Objectives: Chronic Mesenteric Ischemia (CMI) is a disease in which
abdominal symptoms are caused by insufficient mesenteric blood supply.
Treatment results in improved quality of life (QoL). To put these results
into perspective, the QoL of patients with symptoms potentially comply-
ing with CMI but without confirmation of the diagnosis was studied from
six months up to four years.

Methods: Between May and July 2020 follow-up questionnaires were
sent to 144 patients that were suspected of CMI but in whom the diag-
nosis was not confirmed after a thorough multidisciplinary evaluation in a
CMI expert centre. The baseline QoL was measured at first presentation.
Three cohorts were included: 50 patients with a follow-up of six months,
45 patients with a follow-up of two years, and 49 patients with a follow-up
of four years were invited to participate. The QoL was measured on a 100
points Visual Analogue Scale (VAS). A minimal clinically important differ-
ence of 7.5 was used as non-inferiority threshold.

Results: The response rates were 34/50 (68%), 33/45 (73%), and 34/49
(69%). QoL improved in the six months group, with a mean change of 19
in VAS score (95% Cl 11-27), in which baseline QoL was inferior to the QoL
at follow-up (lower bound 95% Cl above >7.5 threshold). The change in
Qol was inconclusive in the other two groups, respectively 15 (95% Cl
6-24) and 3 (95% Cl -6-13). Furthermore, there was no significant change
in QoL between patients without mesenteric stenosis and with one or two
vessel stenosis (P=0.36) and between patients with occlusive stenosis and
anatomic Median Arcuate Ligament Syndrome (MALS) (P=0.53).

Conclusion: The QoL of patients suspected for CMI was clinically signif-
icantly improved after six months without additional treatment. However,
this improvement faded completely after four years.
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Introduction

Chronic Mesenteric Ischemia (CMI) has been defined as in-
sufficient mesenteric blood supply causing abdominal symp-
toms for at least three months [1]. Diagnosing CMI is challeng-
ing by the highly variable abdominal symptoms [2] and the high
incidence of asymptomatic mesenteric artery stenosis (6 to 29%
of general population) [3-11]. Also, CMI is not rare with a re-
ported incidence up to 9.3 per 100,000 people [12]. Symptoms
and anatomy of patients suspected of CMI should be evaluated
in a multidisciplinary team, consisting of gastroenterologists,
vascular surgeons, and radiologists who have experience with
this pathology [1,13]. The multidisciplinary team either con-
firms the suspicion of CMI and patients are treated accordingly,
or rejects the suspicion of CMI and patients are referred back to
their primary physician. Although sustainable relief of abdomi-
nal symptoms after successful mesenteric artery revascularisa-
tion and thus restoring Quality of Life (QolL) is the primary goal
of treatment, only three studies have focused on the QoL (af-
ter mesenteric revascularisation) [14-16]. Two of these studies
demonstrated a significantly improved QoL after revascularisa-
tion treatment suggesting that the treatments were success-
ful [14,15]. The third study showed a significantly higher QoL
in patients where the symptoms had disappeared compared
to patients with persisting symptoms after surgical treatment
for median arcuate ligament syndrome (MALS) [16], suggesting
that the symptoms decreased the experienced Qol. To put the
results of these studies into perspective, this comparison study
was performed in patients with symptoms potentially comply-
ing with CMI that were not treated. The present study aims to
assess the QoL evolution over short-, mid-, and long-term fol-
low-up for patients in whom a CMI diagnosis was rejected. We
hypothesized that the QoL of these patients would not improve
because the patients did not receive CMI treatment.

Methods
Study population

All patients suspected of CMI referred to the Medisch Spec-
trum Twente (MST), a tertiary referral centre for mesenteric
ischemia, were included in a standardized digital mesenteric
research database since 2014. The following parameters were
registered: medical history, present symptoms, QoL measure-
ment and visualization of mesenteric anatomy. The inclusion
and exclusion criteria for the current study are listed in (Table
1). The referral letter and accompanying computed tomography
angiography (CTA) or magnetic resonance angiography (MRA)
of each referred patient were assessed “on paper” by the mes-
enteric ischemia group (MIG), a multidisciplinary team consist-
ing of gastroenterologists, vascular surgeons and radiologists,
to decide whether CMI was suspected based on symptoms CMI
and/or significant mesenteric artery stenosis. In case of a sus-
picion of CMI, the patients were independently evaluated by
a gastroenterologist and a vascular surgeon in the outpatient
clinic. The findings were discussed in the MIG which then de-
cided whether the diagnosis CMI should be confirmed (patients
received a proposal for treatment) or rejected (patients were
referred back to their primary physician).

For the current study three patient groups of the MST digital
mesenteric research database were identified based on the du-
ration of follow-up: group I) a cohort with a six months follow-up
(multidisciplinary evaluation between June 2019 and January
2020), group I1) a cohort with a two years follow-up (multidisci-
plinary evaluation between January and July 2018), and group
1) a cohort with a four years follow-up (multidisciplinary evalu-
ation between January and July 2016). Eligible patients were
contacted by phone and email and asked to complete a second
survey to collect their present QoL. Non-responders were ap-
proached to a maximum of five times.

\/ Table 1: Inclusion and exclusion criteria. /\

Inclusion criteria Exclusion criteria

- Suspicion of mesenteric ischemia based on paper

assessment by the multidisciplinary team
v P v - Not fulfilling the inclu-

- CMI or AMI rejected by the multidisciplinary team | .
sion criteria

- No primary treatment for CMI or AMI
- QoL survey was completed at intake

Outcome measures

Qol was measured using a single-item self-rating 20 cm
VAS (Visual Analogue Scale), marked from 0 (worst imaginable
quality of life) to 100 (best imaginable quality of life). This is a
valid and reliable instrument for global Qol, and used for ex-
ample in patients with Inflammatory Bowel Disease (IBD) [17].
A validated survey for CMI is not available. The baseline and
follow-up QoL were measured with the same instrument, the
patients were not reminded of their previous score. To decide
whether the follow-up QoL was significantly different compared
to their baseline Qol, the Minimal Clinically Important Differ-
ence (MCID) was used. Because an MCID for CMI on the VAS
QoL scale has not been determined, we used an MCID of 7.5
based on scores calculated for Chronic Obstructive Pulmonary
Disease (COPD), stroke and obesity patients [18-20].

Statistical analysis

A sample size of 34 patients per group was calculated with
a one-sided power analysis with alpha 2.5%, an assumed dif-
ference of 0, a Standard Deviation of 15 between the QoL at
follow-up and the QoL at intake and a non-inferiority threshold
of 7.5 to achieve a power of 80%. Continuous variables were
displayed as means (standard deviation) or median (interquar-
tile range, IQR) for respectively parametric and non-parametric.
Categorical variables were displayed as numbers (percentages).
Normally distributed continuous variables were compared be-
tween the different groups with an ANOVA test with post hoc
Tukey’s Honestly Significant Difference test. Not normally dis-
tributed continuous variables were compared with a Kruskal-
Wallis test with post hoc Bonferroni Holm corrected Mann-
Whitney U test. Categorical variables were compared with a Chi
Square test or in case of small sample sizes with a Fisher Exact
test. Paired continuous variables were compared with a paired
samples T-test. The a-level was set on 0.05. To prove non-infe-
riority, the 95% confidence interval (95% Cl) of the difference
in QoL between baseline and follow-up should not exceed the

www.jjgastro.com

Page 2



defined non-inferiority threshold of 7.5. The change in QoL (fol-
low-up QoL minus baseline QoL) was analysed for three groups
based on follow-up period: group I, group Il and group Ill. The
mean change in QoL was also analysed for two groups based on
the number of mesenteric artery stenosis: group A) the patients
with zero vessel stenosis, and group B) the patients with one
or two vessel stenosis. Group B was then subdivided based on
type of significant stenosis: group B1) the patients with a signifi-
cant one or two vessel atherosclerotic stenosis, and group B2)
the patients with anatomic median arcuate ligament syndrome
(MALS). A multivariate analysis was performed to investigate
whether these results of comparison A/B were biased by a dif-
ference in follow-up period between the groups. Furthermore,
to detect a possible selection bias the baseline characteristics
between the responding patients, non-responding patients and
the patients whose QoL VAS scale at intake was not registered
because of an administrative error were compared.

The power calculation was performed with PASS 11.0 (NCSS,
LLC. Kaysville, Utah, USA) and the statistical analyses were per-
formed using SPSS Statistics version 27.0 (IBM Corporation, Ar-
monk, NY, USA). This study was exempted from approval from
the Institutional Review Board.

Results
Patient population

Within the inclusion period, 631 patients registered in the
database met the inclusion criteria. From these 631 patients,
144 were eligible to participate in the study: group I n=50, group
Il n=45, and group 1l n=49. Of these patients, 43 patients were
excluded, because they did not respond after five approaches
(n=30), refused participation (n=10) or passed away (n=3). This
resulted in a final inclusion of 34 patients in group |, 33 patients
in group Il and 34 in group llI, see (Figure 1).

(Table 1) shows the baseline characteristics between the dif-
ferent follow-up groups. There were significantly more zero ves-
sel stenosis in group Ill compared to groups | and Il (P<0.01).

Supplemental Table | reports the basic characteristics of the
responding, the non-responding and the patients whose QoL
VAS scale at intake was not registered. There was no significant
difference in gender, age at intake, number of mesenteric ste-
nosis and QoL at intake between these groups.

Referred to
mesenteric ischemia
group
N=2047

CMI/AMI unlikely:
N=4

[CMI or AMI: N=684]

No diagnosis
registered N=29

e
it |

Qol at intake not

Primary treatment
N=

Fitting inclusion
criteria

N=631

[ I

Follow-up 2 years
N=45

Not in desired
Follow-up period
N=487

Follow-up 6 months
N=50

Follow-up 4 years
N=49

Group | Group Il Group IIl

-34

N=34 ders N=33 N
(68%) (73%) (69%)

P
N=16 (329%) N=12 (27%)

N=15 (31%)

Figure 1: Flowchart inclusion process.
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Change in QoL

Group | showed a significantly improved QoL with an increase
of 19 points on the VAS scale (95% ClI 11-27), in which baseline
QoL was inferior to the QoL at follow-up (lower bound 95%ClI
above >7.5 threshold). The change in QoL was inconclusive in
the other two groups, Table Ill. The difference in change in QoL
between the three follow-up groups was significant (P=0.04)
and originated from the significant difference in change in QoL
between group | and group Il of 16 points (P=0.04).

Furthermore, there was no significant change in QoL be-
tween patients without mesenteric stenosis (Group A) and
with one or two vessel stenosis (Group B) in a follow-up period
between six months and four years (P=0.36) (Table IV). Within
group B, there was no significant difference in change in QoL
between patients with atherosclerotic mesenteric artery steno-
sis (B1) and anatomic MALS (Group B2) (P=0.53) (Supplemental
Table Il). Due to a difference in follow-up time between patients
with and without mesenteric stenosis, a multivariate linear re-
gression analysis was performed to correct for this potential
confounder. After correction for follow-up, the change in QoL
between group A and B (P=0.07) and between group B1 and B2
was still not significant (P=0.67).

\/ Table 2: Patient characteristics in groups based on follow-up period. \\
Group | 6 months follow-up Group I 2 years follow-up Group il 4 years follow-up
p-value
(n=34) (n=33) (n=34)
Gender, women, n (%) 23 (68) 28 (85) 23 (68) 0.19*
Age at intake (IQR) 56 (32-69) 65 (54-71) 57 (48-65) 0.14%
Number of mesenteric stenosis (%)
0 12 (36)
1 11 (32) 18 (55) 23 (68) <0.01%#
2 23 (68) 11 (32)
3(9)
3
Secondary treatment, n(%) 13)
Surgical Medication 1 (3)
#Chi Square test; # Kruskal-Wallis test; ## Fisher Exact test
www.jjgastro.com Page 3



\/ Table 3: Quality of Life (QoL) before and after follow-up in groups based on follow-up period. |

Patients Group | 6 months (n=34) Group Il 2 years (n=33) Group Il 4 years (n=34) P
Mean change QoL * (95% Cl) 19 (11-27) 15 (6-24) 3 (-6-13) 0.04"
Median QoL intake (IQR) 35 (27-60) 45 (20-68) 50 (30-66) 0.51%
Median QoL follow-up (IQR) 68 (47-79) 66 (45-80) 56 (44-68) 0.08#

" Follow-up QoL minus baseline QoL; * ANOVA test; #Kruskal-Wallis test

( Table 4: Quality of Life (QoL) before and after follow-up in groups based on number of mesenteric stenosis. \\
N y
Patients Group A 0 vessel stenosis (n=46) | Group A 1 or 2 vessel stenosis (n=55) P
Gender, women, n (%) 34 (74) 40 (73) 0.89%
Age at intake (IQR) 62 (44-67) 56 (41-70) 0.67#
Follow-up Group (%) 1 (6 months) 11 (24) 23 (42) <0.01*

11 (2 years) 12 (26) 21(38)

1l (4 years) 23 (50) 11 (20)
Mean change Qol * (95% Cl) 14 (6-23) 10 (3-17) 0.36"#
Qol intake (IQR) 45 (30-61) 47 (20-68) 1.00%
Qol follow-up (IQR) 64 (46-80) 60 (40-73) 0.39%

* Follow-up QoL minus baseline QoL; # Chi Square test; # Mann-Whitney test; ##ANOVA test

Discussion

This study is the first to evaluate the evolution of QoL in pa-
tients in which the diagnosis of CMI was rejected after multi-
disciplinary evaluation. The hypothesis that the follow-up QoL
would be non-inferior compared to the baseline Qol, was re-
jected for the six months follow-up group. The QoL of these
patients improved clinically significantly with a mean increase
of 19 on a 100 points VAS scale. After two years, the QoL was
numerically lower and baseline QoL was no longer inferior to
Qol at follow-up, the effect completely faded after four years.
The short-term increase in QoL may have been an effect of the
attention and thorough evaluation at the expert centre for mes-
enteric ischemia. In the present study there was no significant
difference in QoL improvement between patients with zero ves-
sel stenosis and one or two vessel stenosis and between pa-
tients with coeliac artery compression and with one or two ves-
sel atherosclerotic stenosis.

This study was performed to put the results of three studies
on QoL after revascularization in CMI patients into perspective.
Blauw et. al [15] investigated QoL after revascularisation in CMI
patients using VAS scores of 31 patients that were measured
between six months and three years after revascularisation
treatment which improved with a mean change of 16 compared
to intake measurement. Skelly et al. [14] investigated the Health
Related Quality of Life (HRQoL) in 51 MALS patients before and
six months after surgery which improved with a mean change
of 12. Pather et al. [16] investigated the Gastrointestinal Qual-
ity of Life Index (GIQLI) of 46 MALS patients after coeliac artery
release with a mean follow up of 8 years after surgery, with a
significantly higher mean QoL of 80 GIQLI in 30 patients where
the symptoms had disappeared compared to 53 in 16 patients
with persisting symptoms. Since our patients with symptoms
potentially complying with CMI showed a comparable short-
term increase in QoL without treatment, the improvement in
Qol in studies with follow-up of six months [14,15], could be
(partially) caused by another effect then treatment. The short-

term increase in QoL seemed temporarily and disappeared
completely after four years, the appropriate follow-up period
to detect real changes in QoL may even be four years. Atten-
tion and recognition for the disabling symptoms influences
the patient’s perceived Qol; 151 hospitalised older adults
demonstrated that 70% of the participants changed their VAS
score more than 5 points after a detailed explanation of their
extremely good or poor health status [21]. Also, patients with
Irritable Bowel Syndrome (IBS), showed improved QoL caused
by psychological therapy [22-25]. Consequently, the improve-
ment in QoL in the first months after a thorough analysis of the
symptoms as observed in the present study may occur without
an objective change in underlying health state and should be
interpreted with caution. In other words, this indicates that for
assessment of the QoL improvement of an intervention, a six
months period may be too short, or should be corrected for the
effect in patients that did not receive treatment.

This study is thus far the largest study investigating the de-
velopment of the QoL in a representative population of patients
with symptoms potentially complying with CMI but after mul-
tidisciplinary evaluation ultimately rejected diagnosis of CMI
with a follow-up period varying from six months to four years.
The evaluation took place in the Dutch Expert Centre for Gas-
trointestinal Ischemia. During the study period the procedure
of the evaluation did not change. The transversal study design
offers the opportunity to compare the follow-up score to the
intake measurement of the same patient.

A limitation of the transversal study design is a potential dif-
ference in characteristics and baseline QoL between the three
follow-up groups. However, the only significant difference that
was found was that the four years follow-up group (group Ill)
comprised of more patients with zero vessel stenosis whereas
the other two groups comprised of more patients with one
vessel stenosis. Nevertheless, no significant difference in QoL
change was shown between the patients with zero vessel ste-
nosis and one or two vessel stenosis in current research. Anoth-
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er limitation of the study is a potential selection bias caused by
the group of patients in which the intake VAS score was not reg-
istered, and the non-responders. However, the basic character-
istics of these patients were not significantly different from the
characteristics of the responders (data in supplemental table 1),
making it unlikely that the selection bias was actually present.

Conclusion

There is a clinical and statistically significant QoL improve-
ment in patients with chronic abdominal pain, but not diag-
nosed with CMI, within the first six months after an intensive
diagnostic trajectory without any therapeutic intervention.
However, this QoL improvement completely faded after four
years follow-up. Hence, attention and extensive evaluation
for the unexplained complaints at an expert centre may lead
to short-term improvement of experienced QoL. This indicates
that for assessment of the QoL improvement of an intervention,
the appropriate follow-up period to detect real changes in QoL
may be four years.
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CSupplementary Table 1: Patient characteristics of the excluded patients.

Responders (n=101) Non-responders (n=43) Qol at intake not registered (n=153) P
Gender, women, n (%) 74 (73) 31(72) 102 (67) 0.50%
Age at intake (IQR) 60 (43-70) 56 (45-69) 60 (40-73) 0.54%
Number of mesenteric stenosis (%)
(1) 46 (46) 13 (30) 75 (49)
) 52 (52) 27 (63) 66 (43) 0,130
3 3(3) 3(7) 11(7)

- - 1(1)

Median Qol at intake (IQR) 45 (25-65) 28 (10-67) - 0.09%

#Chi Square test; # Kruskal-Wallis test; ## Fisher Exact test

CSupplementary Table 2: Quality of Life (QoL) before and after follow-up in groups based on type of significant stenosis. )

Patients Group B1 Occlusive vessel stenosis (n=20) Group B2 Anatomic MALS (n=35) P

Mean change QoL * (95% Cl) 8 (-5-20) 12 (4-20) 0.53%
Median QoL intake (IQR) 38 (18-69) 50 (20-77) 0.66"
Median Qol follow-up (IQR) 53 (36-67) 66 (45-75) 0.26"

* Follow-up QoL minus baseline QoL; # ANOVA test; # Mann-Whitney test.
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