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Purpose: The aim was to compare computed tomography (CT) findings between patients with 

mesenteric panniculitis (MP) with and without known malignancy.

Patients and methods: We retrospectively analyzed 116 consecutive patients who were 

diagnosed with MP on the basis of CT findings and categorized them according to the absence 

(Group 1: 73 patients) or presence (Group 2: 43 patients) of malignancy. Patient age and sex, 

diameter, size, mass effect, location, and fat density of the MP mass, presence of a pseudocapsule 

and/or halo sign, and lymph node status were compared between the two groups.

Results: MP tends to be more common in males, and this trend shows statistical significance 

when combining the findings for both groups (P=0.041). Patients in Group 1 were significantly 

younger than those in Group 2 (54.29 vs 64.77 years, P=0.001). A well-defined fatty mass at 

the small bowel root was observed in all patients. The halo sign was present in most cases in 

both groups. A pseudocapsule was observed in 36 patients (49%) in Group 1 and 29 (67%) in 

Group 2 (P=0.045). The average craniocaudal diameter of the MP masses on the sagittal view 

was 11.14 and 12.5 cm in Groups 1 and 2, respectively (P=0.005). The MP fat density was 

less negative in patients with malignancy (–66 vs –76 HU, P=0.001). Lymph node status was 

similar in both groups.

Conclusion: Detailed CT features should be evaluated in patients with MP, as some of these 

features may indicate an associated malignancy, necessitating further investigation and close 

follow-up.
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Introduction
Mesenteric panniculitis (MP) is an idiopathic, localized inflammation involving the 

adipose tissue of the small bowel mesentery.1,2 Similar mesenteric inflammatory 

conditions have been described in the literature as retractile mesenteritis, sclerosing 

mesenteritis, and mesenteric lipodystrophy.3 However, MP has specific radiological 

features. On computed tomography (CT) scans, MP is characterized by localized 

mesenteric thickening and stranding covering the blood vessels with a characteristic 

halo sign, in which the fat around the lymph nodes and blood vessels is spared. MP 

is also characterized by a pseudocapsule and small lymph nodes engulfed within the 

inflamed mass.2,4,5

The histopathological findings of different mesenteric inflammatory conditions over-

lap and are characterized by fibrosis, chronic inflammation, and fat necrosis to variable 

degrees, depending on the extent and severity of the condition.3,6 The  cytomorphological 
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patterns in these cases are characterized by lymphocytic 

infiltrates, plasma cells, and occasional eosinophils.6 The 

radiological prevalence of MP varies between 0.16 and 

7.8%.4,7–10 Nevertheless, this condition is underdiagnosed and 

its epidemiology remains uncertain. A few causes have been 

suggested, including previous abdominal trauma or surgery, 

autoimmune diseases, ischemia, and infections.5,7,9,10

The association of MP with malignancy has been reported 

to range from 1 to 75%, with lymphoma being the most com-

mon malignancy reported in the literature.5,7,9–11 Clinically, 

most patients are asymptomatic; however, some patients 

report nonspecific symptoms, including abdominal pain, 

weight changes, diarrhea, and occasionally fever.1,7,12 Patients 

may also show signs and symptoms related to the underlying 

malignancy (eg, pleural effusion, fever, and jaundice).5,7,8,13

Nevertheless, MP remains a clinical conundrum fre-

quently encountered during routine abdominal CT imaging. It 

often appears as if further imaging is not required, especially 

for asymptomatic patients in whom associated factors like 

previous abdominal surgery may explain the MP finding.10 

Furthermore, imaging is not justified for routine follow-up 

in typical cases when malignancy has been ruled out.14 Oth-

erwise, a high degree of suspicion needs to be maintained 

for MP patients with a higher risk of malignancy. In this 

situation, there is a need for guidelines for imaging protocols 

and follow-up assessments in such patients.13

To the best of our knowledge, no previous report has 

compared the detailed radiological signs of MP between 

malignant and nonmalignant conditions. Therefore, the 

objective of our study was to compare the CT findings of 

MP between patients with and without known malignancy.

Patients and methods
This retrospective study included 116 patients who underwent 

abdominal CT scanning at King Abdulla University Hospital 

between January 2014 and January 2017 and who had been 

diagnosed with MP on the basis of the CT criteria. The study 

was conducted in accordance with the Declaration of Hel-

sinki, and the protocol was approved by the King Abdulla 

University Hospital Review Board (approved on April 26, 

2018, number: 101-2018). Our institutional review board 

waived the need to obtain informed consent since this study 

was a retrospective analysis of patient data and a review of 

patients’ radiological files. Our hospital information system 

(HIS) and picture archiving and communicating system 

(PACS) were used to select patients. Patient data were stored 

electronically within a secure system, and only authorized 

health professionals could access the data using their own 

codes. Patient’s name and identification number were omitted 

and rendered anonymous before data analysis.

The term “mesenteric panniculitis” was used as a key term 

to identify the cohort. The CT scans of the selected patients 

were reviewed by two experienced radiologists to confirm the 

diagnoses. Patients were excluded from our study if they met 

any of the following criteria: cases of diagnostic disagreement 

between the reviewing radiologists; the presence of ascites; 

the presence of mesenteric congestion due to any cause (eg, 

liver cirrhosis and mesenteric ischemia); evidence of primary 

or secondary mesenteric tumors (eg, deposits, mesenteric 

lymphoma, and desmoid tumor); or positive activity on 

positron-imaging tomography scans.

CT protocol
All patients underwent abdominal and pelvic multislice CT 

scans using a 64-slice CT scanner (Brilliance 64; Philips 

Healthcare, Best, The Netherlands). In 65 cases (56%), the 

scans were performed following the administration of intrave-

nous (IV) and oral contrast media (iopromide; Ultravist® 370; 

Schering, Berlin, Germany) according to our institutional 

protocol. Fifty-one patients (46%) did not receive IV or oral 

contrast agent because they were scanned to rule out urinary 

stones, had a renal failure, or a known major allergic reaction 

to iodinated contrast media. A scout film was obtained for the 

entire abdomen and pelvis and the CT scan was taken from 

the base of the lungs down to the level of the symphysis pubis. 

The collimation was 64 mm ×0.625 mm, the gantry rotation 

time was 350 ms, the tube current was 200–300 mA, and the 

voltage was 120–140 kV. CT images were reconstructed using 

a multiplanar reconstruction algorithm and were reviewed 

at a window suited to soft tissue analysis. The high rate of 

nonenhanced scans in our cohort was related to the fact that 

our hospital is a urology referral center, and many patients 

with urolithiases undergo scans on a daily basis

CT analysis
All examinations were reviewed by two radiologists who 

were blinded to the patients’ diagnoses. Mutual agreement 

between the two radiologists for the diagnosis and for each 

study variable was mandatory. Image analysis was performed 

using a dedicated workstation (PACCS; Fuji, Japan) in the 

axial, sagittal, and coronal planes to confirm the diagnosis 

and for assessments of each of the examined criteria. Our CT 

diagnostic criteria for MP included the presence of at least 

three of the five known cardinal signs of MP2,7,10: sign 1, a 

well-defined mesenteric fatty mass; sign 2, a mass with higher 

density than the adjacent abdominal fat; sign 3, the presence 
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of blood vessels and small lymph nodes inside the mass; sign 

4, a “halo sign” or fat ring sign around the lymph nodes and 

vessels; and sign 5, the presence of a hyperattenuating stripe 

around the mass, known as a pseudocapsule (Figure 1). The 

anteroposterior and transverse diameters of the mass were 

measured from axial views,10,16 while the craniocaudal (CC) 

diameter was measured from the sagittal views.

Other CT findings, including the number of lymph nodes 

and the short axis of the largest lymph node, were recorded.4 

In addition, the densities of the mesenteric and retroperitoneal 

fat, presented in Hounsfield units (HU), were measured by 

choosing a circular region of interest approximately 1 cm in 

diameter away from the vessels and lymph nodes within the 

mass of the MP.10

Patient selection
The patients were divided into the following two groups: Group 

1 included 73 patients with MP and no evidence of known 

primary malignancy and Group 2 included 43 patients with 

MP and known malignancy. All patients in both groups were 

selected consecutively, regardless of age and sex. The imaging 

studies and medical records were retrieved from the PACS and 

HIS to confirm the presence or absence of malignancy.

statistical analyses
All analyses were performed using the SPSS (SPSS Inc., 

Chicago, IL, USA) version 12.1. Both descriptive and infer-

ential statistics were used in the statistical analysis. Among 

descriptive statistics, we determined the mean, SD, and range 

for the continuous variables and percentages, OR, and RR 

for the categorical variables. Inferential statistics included 

the results of Chi-squared tests for independence between 

pairs of categorical variables; for comparisons of two groups, 

proportions were tested for categorical variables, while the 

means of continuous variables were compared using two 

independent-sample t tests. Univariate analysis was used to 

determine the proposed risk factors of associated malignancy 

in MP patients. P values <0.05 were considered statistically 

significant.

Results
Patient demographics and clinical 
presentations
In the study population of 116 patients, MP was more com-

mon in males (P=0.041; Table 1). Of the 73 patients in Group 

1, 45 (62%) patients were males and 28 (38%) patients 

Figure 1 abdominal computed tomography scans showing the classical signs of mesentric panniculitis.
Notes: (A) Sign 1: axial view showing a well-defined mesenteric fatty mass (arrow) with mass effect on adjacent bowel loops (arrowheads). (B) sign 2: axial view showing 
higher density of the mass (small circle) than the adjacent abdominal fat (large circle). (C) sign 3: sagittal view showing the presence of blood vessels (arrowhead) and small 
lymph nodes (arrow) inside the mass. (D) sign 4: coronal view showing the “halo sign” around the lymph nodes and mesenteric vessels (arrow). (E) sign 5: axial view showing 
the presence of a hyperattenuating stripe around the mass, known as a pseudocapsule (arrow).
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were females; the mean age of the men was 53.96 years 

(range, 23–83 years), and the mean age of the females was 

54.82 years (range, 23–70 years); the male-to-female ratio 

was 1.6:1. Of the 43 patients in Group 2, 24 (56%) patients 

were males and 19 (44%) patients were females; the mean age 

of the men was 65.67 years (range, 50–94 years) and the mean 

age of the females was 63.63 years (range, 46–103 years); 

the male-to-female ratio was 1.3:1.

Patients in Group 2 were significantly older (P<0.001), 

with a mean age of 64.77 years, while the mean age of patients 

in Group 1 was 54.29 years (Table 1). The peak incidence 

of MP in Group 1 was noted in individuals between 50 and 

59 years of age, while in Group 2, the peak was noted in 

individuals aged between 60 and 69 years (Figure 2). The 

calculated risk of malignancy in patients with MP above 

the age of 60 years was statistically significant (OR: 3.668, 

RR: 2.228).

The main indications for CT among patients in Group 

1 were as follows: renal colic (33 cases; 45%); abdominal 

pain (16 cases; 22%); trauma (six cases; 8%); hematuria, 

leg swelling, renal cysts, and examination to rule out masses 

(three cases each; 4% for each condition); fever and jaundice 

(two cases each; 2.7% for each condition); and anemia and 

pancreatitis (one case each; 1.4% for each condition). CT 

scanning in Group 2 was performed for cancer staging in 32 

(74.4%) patients and to rule out malignancy in 11 (25.6%) 

patients. None of our patients were diagnosed with malig-

nancy after the diagnosis of MP. The associated malignancies 

in the Group 2 patients are listed in Table 2.

CT features
The cardinal signs of MP were evaluated in both groups 

(Table 3). The following criteria were universally present in 

both groups: a well-defined mesenteric fatty mass  originating 

Figure 2 Percentage of mesenteric panniculitis cases in both groups according to age group.
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Table 1 Distribution of MP in both groups according to age and 
gender

Criteria Group 1 (73) Group 2 (43) P-value

age (years), mean ± sD 54.29±13.03 64.77±11.41 0.001
Gender, M:F
M:F
Mt:Ft

45:28 0.060
24:19 0.542

69:47 0.041

Notes: Ft, total number of F in both groups; Mt, total number of M in both groups.
Abbreviations: F, female; M, male; MP, mesenteric panniculitis.

Table 2 associated malignancies of the patients in Group 2

Type of malignancy Number Percentage

Breast 10 23
lymphoma 8 19
Colorectal 6 14
lung 4 9
Bladder 3 7
Prostate 2 4.7
Endometrial 2 4.7
Multiple myeloma 2 4.7
Carcinoid 1 2.3
sarcoma 1 2.3
Cholangiocarcinoma 1 2.3
CMl 1 2.3
Pancreatic 1 2.3
Ovarian 1 2.3

Abbreviation: CMl, chronic myeloid leukemia.
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Table 3 CT characteristics of mesenteric panniculitis in both groups

CT findings Group 1: n (%) Group 2: n (%) Total, n (%) P-value

sign 1: fatty mass lesion in the small intestinal mesentery 73 (100) 43 (100) 116 (100) 1.0
sign 2: hyperattenuation of the fat 73 (100) 43 (100) 116 (100) 1.0
sign 3: lymph nodes in the fatty mass 73 (100) 43 (100) 116 (100) 1.0
sign 4: halo surrounding the lymph nodes or vessels 63 (86) 37 (86) 100 (86) 0.967
sign 5: pseudocapsule 36 (49) 29 (67) 65 (56) 0.045

Abbreviation: CT, computed tomography.

from the small bowel mesentery, a higher density in the 

mass than in the adjacent abdominal fat, and the presence 

of blood vessels and small lymph nodes inside the mass. A 

pseudocapsule was present in 36 (49%) patients in Group 1 

and 29 (67%) patients in Group 2 (P=0.05). The halo sign 

was present in 63 (86%) patients in Group 1 and 37 (86%) 

patients in Group 2 (P=0.967).

The total number of positive criteria (PC) was calculated 

in both groups (Table 4). Since the diagnosis requires the 

presence of at least three of the five CT signs of MP, the 

minimum and maximum numbers of total PC were 3 and 5, 

respectively. The majority of patients in Group 2 (63%) met 

five PC, while only 48% of the patients in Group 1 met five 

PC; however, there was no significant difference between the 

two groups (P=0.115).

MP origin in relation to the root of the small bowel mes-

entery was identified in both groups. Group 1 patients showed 

a fixed origin from the mesentery of the jejunum located in 

the left upper outer quadrant of the abdominal cavity. In the 

second group, there was some variation: in 40 (93%) patients, 

the MP originated in the left upper quadrant; in two (4.6%) 

patients, MP was related to the root of the jejunum, in the 

right upper quadrant; and in one (2.3%) patient, it was related 

to the ilium, in the left lower quadrant. There was a trend 

toward some variation in Group 2.

The lymph node status showed no significant variation 

in the either group. The average number of lymph nodes in 

Groups 1 and 2 was 20.2 (range, 6–35) and 21.08 (range, 

5–40), respectively (P=0.525). The mean size of the largest 

lymph node in Group 1 was 6.91 mm, while in Group 2, it 

was 7.1 mm (P=0.701).

The volume was estimated using the basic ellipsoid equa-

tion commonly used in radiology for volume measurement 

(p/6× L × W × D), which is equivalent to height × transverse 

× anteroposterior ×0.52.15 Group 2 patients tended to have 

a larger-sized masses than Group 1 patients. The average 

size was 301.8 cm3 in Group 1 and 390.61 cm3 in Group 2. 

A mass effect on the adjacent bowel loops was present in 

78% of the cases in Group 1 and 84% of those in Group 2 

Table 4 Total number of PC

Number of PC Group 1: n/N (%) Group 2: n/N (%) P-value

3 9/73 (12) 4/43 (9) 0.765
4 29/73 (40) 12/43 (28) 0.185
5 35/73 (48) 27/43 (63) 0.115

Notes: n; number of patients with PC, n; total number of patients.
Abbreviation: PC, positive criteria.

(P=0.448). The density of the mass lesion was measured in 

HU. The average HU in Group 1 was –76 and that in Group 2 

was –66 (P=0.001). A similar finding was observed regarding 

the density of the peritoneal fat in both groups (P=0.001).

A summary of all variables is presented in Table 5, and 

the proposed high-risk factors for associated malignancy are 

summarized in Table 6.

Discussion
We found some morphological differences between MP 

associated with malignant and nonmalignant conditions. In 

paraneoplastic conditions, MP was associated with more 

hyperdense fat (misty mesentery), a higher frequency of 

pseudocapsule formation, and a longer mean CC diameter 

than MP in nonmalignant conditions. Our CT findings for 

some of the cardinal signs of MP correspond with those of 

previous research reports.2,4,7 The detailed description of 

these signs presented in our study is novel; furthermore, the 

Table 5 Measurement of the dimensions, volume, mass effect, fat 
density, and lymph nodes of the MP masses in both groups

Criteria Group 1 Group 2 P-value

Transverse diameter (cm) 10.3 10.97 0.354
anteroposterior diameter (cm) 4.73 5.02 0.423
Craniocaudal diameter (cm) 11.14 12.5 0.005
Volume (cm3) 301.8 390.61 0.101
Mass effect, n (%) 57 (78) 36 (84) 0.448
hU MP –75.99 –66.02 0.001
hU retroperitoneum –108.78 –102.14 <0.001
number of lymph nodes 20.2 21.08 0.525
largest lymph node (cm) 6.94 7.1 0.701

Abbreviations: HU, Hounsfield unit; MP, mesenteric panniculitis.
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criteria for distinguishing between MP in non-malignant and 

malignant conditions have not been reported to date.

In the present study, the first three cardinal CT signs of 

MP were present in all patients in both groups, indicating 

that these signs are essential for the diagnosis of MP. This is 

similar to previously published findings. Badet et al11 investi-

gated 158 patients with MP and found that hyperattenuation 

of a fatty mass containing small lymph nodes with evidence 

of a mass effect on adjacent bowel loops was present in all 

cases; similar results were also reported by Coulier.4

The halo sign or fat ring sign is characterized by clear 

fat around the lymph nodes, with blood vessels inside, and 

is considered to be one of the specific signs of MP.2,4 Our 

study showed that this sign was observed almost equally in 

both groups. This indicates that MP spares the fat around 

the vessels and lymph nodes regardless of the clinical status 

of the patient. Some previous studies reported that the halo 

sign was present in 50–60% of cases,10,11,13 while in our study, 

this sign was seen in 86% of the cases overall. The higher 

incidence of this sign in our study is mostly related to the 

fact that, in our study, two radiologists were looking for each 

sign simultaneously, making it unlikely that the signs would 

be missed. Furthermore, images were interpreted on axial, 

sagittal, and coronal views, which increased the likelihood of 

detecting this sign. We noticed that, in a significant number 

of patients, the halo sign was seen only on the coronal and/or 

sagittal views, but not on axial views; most of the previous 

studies utilized axial images to detect this sign.

The hallmark of this study is evidenced by the presence of 

sign 5. Patients with MP in Group 2 were significantly more 

likely to have a pseudocapsule than patients in Group 1; this 

finding has not been reported previously. This may indicate 

that the paraneoplastic MP is more defined and organized, 

probably due to its slow-growing characteristic. Therefore, 

radiologists should pay marked attention to this sign, because 

when it was present, the likelihood of malignancy increases 

significantly (OR: 2.129, RR: 1.625, P=0.045). This capsule 

is actually fibrous tissue surrounding the mass, which might 

be secondary to chronic inflammation. We noticed that in 

some cases, the capsule was continuous, while in others, it 

was interrupted; these findings require further investigation.

In the current study, MP was more frequent in individuals 

aged 60–70 years, which is similar to the findings of previous 

reports.4,10,11,15,16 Our study found that patients in Group 2 were 

significantly older than those in Group 1 (the mean age in 

Groups 1 and 2 was 54.29 and 64.77 years, respectively); this 

is consistent with the natural history of malignancy, where 

increased frequency is observed with age.17 The incidental 

finding of MP on routine abdominal CT in patients aged 

above 60 years should be cautiously considered, and hidden 

malignancy should be ruled out (OR: 3.7, RR: 2.2).

Most previous studies have reported that the disease 

is more common in men, with a male-to-female ratio of 

2–3:1.4,10,14 In both groups in the present study, MP was more 

common in males (P=0.041); the male-to-female ratios in 

Group 1 and Group 2 were 1.6:1 and 1.3:1, respectively, with 

an overall male-to-female ratio of 1.5:1. In our study, the male 

predominance appeared less evident than in previous reports; 

this may be related to the ethnicity of our patients (Arab), 

as several reports have indicated that MP is more common 

in Caucasian males.16

Previous studies have reported the presence of an 

increased density of fat within MP tissue as compared to 

normal fat in the mesentery or the subcutaneous tissue; how-

ever, we found only two studies that had measured the actual 

density of such fat, although no correlation with malignancy 

was found.10,18 In our study, there was a significant difference 

in terms of the HU between both groups. MP in patients with 

malignancy had more dirty fat (HU, –66 to –76); the likeli-

hood of associated malignancy in patients with MP with a 

fat density above –70 was 2.43-fold higher than in patients 

with an MP fat density lower than –70 HU (OR: 2.429, RR: 

1.714, P=0.02). A similar finding was observed in terms of the 

density of the normal-looking peritoneal fat in both groups 

(P=0.001). This finding is clinically significant and novel; 

it might be partially explained by the fact that patients with 

malignancy usually had weight loss that would be directly 

reflected in the fat density as measured by CT scan.

Table 6 risk factors for associated malignancy in patients with MP: rr with 95% Cis and Ors

Factor RR (95% CI) OR (95% CI) P-value

age >60 years 2.228 (1.355, 3.663) 3.668 (1.663, 8.094) <0.001
MP height >11.5 cm 1.625 (0.964, 2.739) 2.129 (0.97, 4.67) 0.004

MP density > –70 hU 1.714 (1.076, 2.731) 2.429 (1.114, 5.295) 0.02
Presence of pseudocapsule 1.625 (0.964, 2.739) 2.129 (0.97, 4.671) 0.045

Abbreviation: HU, Hounsfield unit; MP, mesenteric panniculitis.
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In our study, there was a significant association between 

the CC diameter of the MP mass as measured on sagittal 

views and malignancy. Patients with an MP mass of more 

than 11.5 cm in CC diameter had more than a twofold greater 

risk of malignancy as compared to those with an MP mass 

shorter than 11.5 cm (OR: 2.129, RR: 1.625, P=0.004). This 

finding has not been reported previously and needs to be 

confirmed by larger studies.

The current literature on this subject is conflicting and 

describes vague relationships between MP and different types 

of cancer. In our study, we were able to identify some imag-

ing signs of MP that were associated with a higher risk of 

associated malignancy. Our data suggest that the mere diag-

nosis of MP on CT scans might be inadequate, and a detailed 

description of the imaging signs would be more appropri-

ate. Guidelines regarding further investigation and imaging 

follow-up for subgroups of patients with MP are lacking and 

need to be established by the scientific community.

This retrospective study had some limitations. First, the 

CT database was searched using the terms “mesenteric pan-

niculitis” to define the cohort; some patients could have been 

overlooked as a result. Second, MP was diagnosed radiologi-

cally and none of the patients were diagnosed on the basis of 

histopathological findings. Third, the CT scan protocol was 

not standardized; some patients received oral and IV contrast, 

while others did not. Finally, there were no long-term follow-

up assessments for the control group to detect possible future 

malignancy and no age- and sex-matched groups to compare 

confounding factors.

Conclusion
Detailed CT features of MP should be evaluated in all 

patients and should not be overlooked by radiologists. Some 

features might be relevant in terms of clinical prediction of 

an associated neoplasm. Patients with high-risk criteria for 

associated malignancy should be thoroughly investigated 

and might require regular follow-up. Larger prospective, 

blinded, and matched randomized studies are necessary to 

confirm our findings.
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