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G R W N e

Abstract: Background: The natural history and prognosis of mesenteric panniculitis (MP) are not
well-described. Despite referral for colonoscopy being common for this indication, colonoscopy
findings in MP patients have not been reported. Therefore, we aimed to describe upper and lower
gastrointestinal (GI) endoscopy findings in patients with mesenteric panniculitis, compared to
matched controls, to investigate their clinical outcomes including incidence of malignancy and
mortality. Methods: Retrospective case—control study was conducted, and included patients who
were diagnosed with mesenteric panniculitis according to Coulier radiologic criteria on abdominal
computerized tomography between 1/2005 and 12/2019, and followed to 12/2021. The case group
was compared to a matched control group without MP on abdominal CT. Clinical data and the upper
and lower endoscopies’ reports were reviewed in both groups. We excluded patients who, beyond
diagnosis of MP, were also diagnosed with current malignancy, significant intra-abdominal morbidity
or inflammatory bowel disease. Results: The initial set of 376 patients with MP, after exclusion,
included 187 patients. A total of 56.1% were male, with a mean age 60 £ 15 years. Of them, 74 (39%)
patients underwent follow-up CT scans, which demonstrated, in 66 (89.2%) patients, a stable MP
without any aggravation. Colonoscopy was performed in 89 MP patients, and 98/187 controls. No
significant difference in the colonoscopies’ findings was found between the two groups. Gastroscopy
was performed in 84 MP and 79 controls. No case of gastric cancer was found. No statistically
significant difference was found in the rate of gastroscopy findings. By the end of the follow-up
period, malignancy was diagnosed in four patients of the MP group. None were colon cancer.
The mortality rate in the MP group was 3.2%, without a significant difference compared to the
controls. None were MP related. Conclusions: MP identified on abdominal CT is not associated
with pathologic endoscopy findings or future diagnosis of colon cancer, and also has no impact on
mortality rate. Since repeating abdominal CT did not reveal any disease progression, the necessity of
follow-up imaging for MP should be carefully reconsidered.

Keywords: mesenteric panniculitis; colonoscopy; colon cancer; mortality

1. Introduction

Mesenteric panniculitis (MP) is characterized by changed levels of idiopathic fat
necrosis, chronic inflammation, and fibrosis of the mesentery, primarily involving the small
intestine [1,2]. The nomenclature surrounding MP has evolved to reflect the spectrum
of disease severity and characteristics. Traditionally, MP described chronic, non-specific
inflammation of the mesentery. Terms like sclerosing mesenteritis and retractile mesenteritis
were used for more virulent presentations with increased fibrosis [1-3]. However, since
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2019, Danford et al. suggested the use of “sclerosing mesenteritis” as a blanket term to
describe the entire spectrum of benign fibro-inflammatory diseases of the mesentery [4,5].
This nomenclature is gaining momentum, but there is still significant variability between
various sources of information.

Biopsy of the involved mesentery is considered the gold standard for diagnosing MP.
However, the invasive nature of biopsy procedures has limited their use in confirming these
diagnoses. Biopsy-based case series are rare and tend to be more progressive [5,6]. Conse-
quently, imaging studies are the mainstay for diagnosis, and since 2011, radiologic criteria
for MP identification, suggested by Coulier et al., are also widely used for diagnosis [4,7].

MP is considered an uncommon disease. Its prevalence ranges from 0.16%, when
extracting the diagnosis by keywords from radiological assessments, to 2.5% in studies that
assessed CT scans retrospectively [8-12].

However, nowadays, with the more widespread use of imaging [10], the prevalence
of MP is increasing, and during recent years, a growing interest in this clinical entity has
been emerging. In previous observational studies, the natural history of MP identified
in imaging studies was usually benign, and follow-up CT scans did not demonstrate MP
progression [4,8,10,11,13]. A few years ago, our group, investigated this entity too [12]. We
conducted a matched case-control study which examined the relationship between MP and
past medical histories and demonstrated that patients with MP had more cardiovascular
risk factors compared to the general population and to a case—control group.

Our findings suggested that MP might have clinical significance and even might reflect
a metabolic morbidity burden [12]. Similarly to other studies, we did not find a relationship
between MP and a history of malignancy, surgeries or other morbidities [3,8,11,13,14].

No information exists on the results of upper and lower GI endoscopic examinations
in this group of patients. There is evidence in the literature that links metabolic syndrome
and obesity in particular, to the prevalence of adenomas in the colon [15,16] and also as a
risk factor for cardiac gastric cancer [17]. Considering the findings in our previous study
that metabolic syndrome and obesity are associated with MP, the question arose whether
there is a higher prevalence of GI endoscopic findings, specifically colonic adenomas, colon
cancer and gastric malignancy, in patients with MP compared to patients without MP.

Thus, we aimed to examine whether MP patients have more pathological findings on
upper and lower GI endoscopies, by retrospectively comparing endoscopic results of MP
patients with those of a matched control group.

Our secondary aims were to evaluate the outcomes and prognoses of patients with MP,
including the incidence of malignancies and their mortality rate, compared to the control
group. In addition, we investigated the progression of MP by evaluating the existence of
changes in follow-up CT scans.

2. Patients and Methods

Meir Medical Center Ethics Committee approved this study. All patient data were
anonymized. Given the registry-based design and anonymization of the data, informed
consent was waived by the committee.

The study consisted of two distinct patient groups.

1. MP group: The database of Meir Medical Center was searched in a retrospective
study, including all patients who underwent abdominal CT scans during hospitalization or
emergency room visits from 1 January 2014 to 31 December 2019. Patients were identified
if their abdominal CT report mentioned the following keywords: “panniculitis”, “MP” or
“sclerosing mesenteritis” (in English or Hebrew). A specialist in abdominal CT reviewed
the abdominal CT scans to confirm MP diagnosis based on the Coulier criteria [7], meaning
3 out of 5 criteria were fulfilled. Coulier et al.’s abdominal CT criteria are shown in Table 1.
After the revision, we included only MP patients who met the Coulier criteria, and all the
previous abdominal CT scans of the patient were retrospectively reviewed to determine
the earliest time point at which MP was identified. The subsequent CT examinations of
each patient were evaluated to check whether there was MP progression. Since we used
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the Coulier radiologic criteria to define our study group, we used the radiologic term
“mesenteric panniculitis” to describe the disorder. Exclusion Criteria were as follows:
patients with a documented active malignancy, inflammatory bowel disease (IBD), current
dialysis, transplant history, abdominal surgery within the past six months, ischemic colitis,
or intra-abdominal organ perforation. Patients with incomplete EMR data were also
excluded. Study participants were followed until 31 December 2021.

Table 1. Coulier abdominal CT criteria for mesenteric panniculitis diagnosis *.

Number Criteria

A mesenteric mass that clearly defines and displaces nearby structures without

! invading them
2 Inhomogeneous fat density within the mass greater than that of adjacent
retroperitoneal /mesocolonic fat
3 The presence of small soft tissue nodules, typically less than 10 mm, within the
mesenteric fat
4 A low-attenuation fatty halo surrounding the lymph nodes/mesenteric vessels
5 A hyperattenuating pseudo-capsule encircling the affected area in the absence of

ascites or known malignancy involving the mesentery

* a total of 3 out of 5 criteria are needed to MP diagnosis establishment.

2. Control group: A control group was established by matching each MP case with
a control subject from the same database. Matching criteria were age, sex and year of
abdominal CT examination. This process was performed by an external team of data
monitors blinded to the investigators’ identities and MP diagnoses. To ensure a represen-
tative control group, benign CT findings such as cysts, hemangiomas, diverticula, and
non-occlusive stones were not considered exclusionary. The same exclusion criteria applied
to the MP group (active malignancy, IBD, dialysis, transplant, recent abdominal surgery,
ischemic colitis, perforation) were also employed for the control group. The number of
the matched controls was determined to be equal to the number of the cohort group to
ensure the feasibility of the study, due to the limited size of Meir medical center database.
In addition, the statistically most efficient approach is equal numbers of cases and controls,
as had been published in previous studies [18,19].

3. Variables of Interest

Demographic and clinical data were extracted from the electronic medical records
of Clalit Healthcare System (CHS), encompassing patients’ long-term medical history.
Variables of interest included:

Demographics: Age and sex.

Endoscopy Reports: Data from colonoscopy and gastroscopy with biopsy reports were
included when available. If multiple procedures were documented, only the most
recent procedure (adjacent to the CT scan) was considered.

Malignancy: Development of malignancy following MP diagnosis.

Mortality: Patient mortality data.

CT scans: Data encompassed:

O Index CT (the initial CT scan in which MP diagnosis was given)
O Prior CT scans
O Subsequent CT scans

4. Statistical Analysis

The variables of interest were compared among the two groups using Pearson Chi-
squared test for the categorical variables and Mann-Whitney test for the continuous and
ordinal variables. All statistical tests were 2-sided and p < 0.05 was considered significant.
SPSS version 25 software was used for data analysis (IBM Corp. Armonk, NY, USA).
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Kaplan—-Meier survival analysis was used to generate survival curves. The log-rank test
was used to test for significance.

5. Results
5.1. The Study Groups

A total of 376 CT scan records were initially identified based on the specified search terms.
However, 37 patients’ medical files were inaccessible and therefore excluded from further
analysis. An additional 82 patients were excluded due to pre-existing conditions, including
active malignancy, inflammatory bowel disease, dialysis, transplant status, recent abdominal
surgery, ischemic colitis, or perforation of an intra-abdominal organ. Of the remaining 257 CT
scans, 70 patients did not meet the Coulier criteria for mesenteric panniculitis (MP) and were
consequently excluded. This resulted in a final MP group comprising 187 patients, of whom
105 were male (56.1%) with a mean age of 60 + 15 years (range: 25-103 years).

These patients were matched to 187 hospital patients without MP. The indications
for performing abdominal CT in both groups were: abdominal pain, as part of a weight
loss investigation or fever of unknown origin, elevation of liver enzymes, suspicion of
appendicitis/cholecystitis /nephrolithiasis and MP follow-up.

The flowchart for patient selection is shown in Figure 1.

27,517 Abdominal CT scans A total of 189 Pt. excluded based on:

* Do not meet Coulier criteria- 70
* Records Unavailable -37

+ IBD-12
376 Pt. with + Active Malignancy- 45
Mesenteric panniculitis |+ Abdominal Sepsis- 13
interpretation on CT * Lethal Non abdominal Sepsis- 2
+ Dialysis- 3
l * Organ transplantation- 3
187 Match control group 187 Biﬁﬁg‘l}ldm n Z; ; :::;L_ 41Po..t abdominal

* Colon perforation- 1
* Ischemic colitis- 2

98 Pt. done colonoscopy 89 Pt done colonoscopy
79 Pt done gastroscopy 84 Pt done gastroscopy

Figure 1. Flowchart of patients’ selection.

5.2. Endoscopic Reports
Colonoscopy Findings

A total of 89 MP and 98 Non-MP patients had a colonoscopy report in the EMRs of
CHS. When multiple colonoscopies were performed, data were extracted from the most
recent colonoscopy proximate to the MP diagnosis. The median interval between index CT
and adjacent colonoscopy was 13 months with an interquartile range of 4-34 months. No
statistically significant difference was found in the colonoscopy results between the two
groups. Table 2 shows the colonoscopy findings in each study group.

Table 2. Colonoscopy findings of patients with mesenteric panniculitis (MP) vs. control group.

Patients with Computerized Tomography Results

Colonoscopy Findings MP (1 = 89) Control (1 = 98) p-Value
N (%) N (%)
Tubular adenoma with low grade dysplasia below 1 cm 19 (21.3) 25 (26.0) 0.414
Malignancy/high-grade dysplasia 0 0 -
Diverticulosis 20 (22.5) 17 (17.7) 0.377
Non-adenomas polyps < 1 cm 7(7.9) 15 (15.6) 0.121
Significant polyps (>1 cm) 3(3.4) 2(2.1) 0.565
Inflammatory findings in the terminal ileum 1(1.1) 1(1.0) 0.939
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5.3. Gastroscopy Findings

A total of 84 MP and 79 Non-MP patients had a gastroscopy report in the EMR. No
case of gastric cancer was found. Except for a higher report of gastric ulcers in the control
group, without information on the prevalence of Helicobacter pylori in the two groups, no

statistically significant difference was found in the rate of gastroscopy findings, as described
in Table 3.

Table 3. Gastroscopy findings of patients with mesenteric panniculitis (MP) vs. control group.

Patients with Computerized Tomography Results

Gastroscopy Findings MP (1 = 84) Control (1 = 79) p-Value
N (%) N (%)

Gastric ulcer 2(2.4) 9(11.4) 0.023
Duodenal ulcer 2(24) 5(6.3) 0.22
Esophagitis 7 (8.3) 6(7.6) 0.844
Duodenitis 13 (15.5) 9(11.4) 0.428
Diaphragmatic hernia 18 (21.4) 22 (27.8) 0.273
Gastric polyp 3(3.6) 8 (10.1) 0.100

5.4. Malignancy and Mortality Rates

During a median follow-up of 4 years, with an interquartile range of 3-5 years, malig-
nancy was diagnosed in four (2.1%) MP patients and in one (0.5%) control patient (p = 0.176).
None were colon or gastric cancer.

By the end of the follow-up period, 6 and 11 patients of the MP and control groups,
respectively, died. In the MP group four patients died because of sepsis, one as a result
of cerebrovascular accident (CVA) and one for an unknown reason. In the control group,
six patients died because of sepsis, one as a result of acute myocardial ischemia, one as a
result of CVA, and three for unknown reasons. The mortality rate in the MP group was
3.2%, with no significant difference when compared to the control group, the mortality
rate of which was 5.9% (p = 0.215) as shown in Table 4. None of the deaths were caused
by complications commonly described in the literature as associated with mesenteric
panniculitis, including bowel obstruction, bowel ischemia or perforation, and mortality
during surgical intervention [6]. The mean age at death did not differ significantly between
the MP group (84.5 4= 7.34 years) and the control group (77.09 &= 12.9 years), as indicated by
the Mann—-Whitney U test (U = 18.5, p = 0.14). Figure 2 depicts the Kaplan-Meier survival
curves for patients with MP compared to the control group.

Table 4. Rate of malignancy and mortality in patients with mesenteric panniculitis (MP) vs. control
group during a median follow-up of 4 years, with an interquartile range of 3-5 years.

Patients with Computerized Tomography Results

Variables MP (n =187) Control (1 = 187) p-Value
N (%) N (%)
Colorectal cancer 0 0 -
Gastric cancer 0 0 _
Other malignancy 4(2.1) 1(0.5) 0.176

Mortality 6(3.2) 11 (5.9) 0.215
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Figure 2. Kaplan—Meier survival curves for patients with Mesenteric Panniculitis compared to the
matched control group.

5.5. Follow-Up Abdominal CT Scans

By the end of the follow-up period, 74 MP patients (39%), underwent consecutive
follow-up abdominal CT scans. A total of 33 patients had more than one CT. The mean
interval between consecutive CT scans was 4.6 £ 3.3 years. Expert radiologist review
demonstrated that the MP state was without progression in 66 (89.2%) of patients.

6. Discussion

Previous studies did not address the GI endoscopic findings, or the role of colonoscopy
in the surveillance of MP patients. Thus, our study is the first study that investigated this
issue. In this case—control study, we demonstrated that the diagnosis of idiopathic MP,
according to the Coulier criteria, is not associated with adverse colonoscopy or gastroscopy
findings, specifically colonic or gastric cancer, and no increased prevalence of colonic ade-
nomas was observed. In addition, the gastroscopy reports did not reveal any association of
MP with inflammation of the upper gastrointestinal track. These findings are in agreement
with the existing research on the topic that does not link MP to malignancies in general and
to colorectal malignancies in particular [4,11,14,20,21].

Together, our findings emphasize that from the clinical aspect, diagnosis of idiopathic
MP by itself does not justify the performance of colonoscopies or gastroscopies. However,
it is important to note that this conclusion should be applied with caution, as clinicians
should initially classify idiopathic MP based on clinical background and imaging findings.

Our study also demonstrates that the mortality rate in MP patients is not increased.
During a median follow-up of 4 years, with an interquartile range of 3-5 years, the mortality
rate in the MP group was low and not related to the MP diagnosis, and the average age of
death was 84.5 years; comparison of the mortality rate of MP patients with the control group
demonstrated no difference. Our findings are also in agreement with the accepted mortality
rate of the general population in Israel as reported by the Central Bureau of Statistics
in their 2023 Statistical Abstract—https://www.cbs.gov.il/en/publications/Pages/2023
/Statistical- Abstract-of-Israel-2023-No-74.aspx, accessed on 8 May 2024.

The practical clinical aspect of our study is the reassuring information that use of the
Coulier criteria to establish the diagnosis of MD, in the appropriate clinical setting, may
differentiate between benign MP and MP that requires more aggressive investigation.
Prospective, double-blind studies are required to validate the predictive value of Coulier’s
criteria for stratifying asymptomatic patients. These studies will enable us to distinguish
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between patients who do not necessitate further workups and those who require inter-
vention and comprehensive evaluation. Furthermore, there is potential to develop a
composite scoring system incorporating both clinical and imaging data, analogous to
the model proposed by Danford et al. [4]. Beyond excluding secondary causes of MP, a
history of metabolic syndrome should be included as a risk factor for idiopathic MP in
the diagnostic algorithm. Additionally, future research should focus on enhancing the
diagnostic accuracy of imaging to differentiate between benign and aggressive disease.
Given its accessibility and safety, abdominal ultrasound presents a promising modality
for future studies to investigate for its ability to discriminate between the two subtypes
of mesenteric panniculitis [22,23].

The etiology of MP remains largely unknown. Given the increasing prevalence of
abdominal imaging in contemporary healthcare settings, a promising avenue for future
research would be to conduct large-scale cohort studies that prospectively evaluate indi-
viduals who have undergone abdominal imaging without evidence of MP and who then
subsequently developed MP. By meticulously examining the medical records and imaging
data of these individuals, we could potentially identify factors or events occurring between
the two imaging studies that may have contributed to the onset and progression of the
mesenteric inflammatory fibrotic processes. Such studies could help elucidate the tempo-
ral relationship between various clinical factors and the development of this condition,
ultimately leading to a broader understanding of this phenomenon.

Our study has several limitations: The study was limited by the inherent biases of
an observational retrospective design; however, the study participants of the two groups
were followed past their index abdominal CT scans, by retrieving information from the
CHS. The CHS database, continuously updated with real-time data from physicians and all
health service providers, ensured the reliability and stability of the retrieved information.

Other limitations of the study are the relatively small number of patients from a single
tertiary center and the limited follow-up period.

Despite these limitations, to our knowledge, this is the first original study addressing
the role of GI endoscopic procedures in MP patients.

7. Conclusions

Our study reinforces the assumption that diagnosis of idiopathic MP is not related
to malignancy in general or to colorectal cancer specifically. It is also not associated with
increased or premature mortality. Thus, colonoscopy or gastroscopy are actually not
indicated due to a diagnosis of idiopathic MP. Further, larger studies exploring the clinical
significance of MP are warranted.
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