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Unusual clinical course

Jejunoileal neuroendocrine tumors (JI-NETs) are rare tumors that can be associated with mesenteric fibrosis.
This case report is of an incidental finding of a JI-NET in a patient who was previously misdiagnosed with scle-
rosing mesenteritis.

A 42-year-old man was admitted to our institution with diffuse abdominal pain and clinical and radiographic
signs of bowel obstruction. He had a previous diagnosis of sclerosing mesenteritis, which had been histolog-
ically diagnosed after an exploratory laparoscopy performed in 2009 for recurrent acute abdominal pain. He
was also annually monitored through computed tomography scans for an incidentally discovered, gradually
enlarging mesenteric mass for which a “wait and watch” management approach was adopted. After a period
of fasting and observation, the patient underwent an urgent exploratory laparotomy because of his worsening
condition. Intraoperatively, an ileocecal resection was performed, along with excision of the known mesenter-
ic mass. The pathology report revealed an ileal NET with nodal metastases within the mesentery and mesen-
teric tumor deposits (pT3N1).

JI-NETs are rare entities, which are usually encountered as incidental findings or in patients with unspecific ab-
dominal pain. Our case represents a probable delayed diagnosis of JI-NET in the context of sclerosing mesen-
teritis; therefore, a possible association between these 2 conditions should be investigated.
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Background

A neuroendocrine tumor (NET) is a rare entity that occurs most-
ly in the gastrointestinal tract, especially in the small bowel.
Jejunoileal neuroendocrine tumors (JI-NETs) comprise the sec-
ond largest subgroup of NETs of the gastrointestinal system [1].
JI-NETs have an incidence of 0.67 to 0.81 per 100 000 persons
per year and are usually diagnosed in patients between the
ages of 60 and 65 years, with no difference in occurrence be-
tween men and women [2]. Diagnosis is often challenging be-
cause JI-NETs are typically found as an incidental finding in
asymptomatic patients or in the clinical setting of unspecific
abdominal symptoms. Advanced cases can present as large
tumors that cause intestinal obstruction or as carcinoid syn-
drome in the case of metastatic disease.

Here, we report an incidental ly discovered JI-NET with nodal
metastasis in a patient with a history of sclerosing mesenteritis.

Case Report

A 42-year-old man was referred to our Emergency Department
in July 2020 with diffuse abdominal pain, emesis, and 3 days
since last passing feces or flatus.

The patient had a medical history of hypertension, untreated
type 2 diabetes, and chronic Helicobacter Pylori-related gastri-
tis. He did not have a history of alcohol abuse or dependence
but had formerly smoked 10 cigarettes daily for about 15
years. Previous surgeries included tonsillectomy during child-
hood and a diagnostic laparoscopy in 2009.

The latter was performed for acute abdominal pain when a
mass was found at the root of the mesentery and biopsied.
The mass was classified as a sclerotic and fibromatous tis-
sue, with chronic inflammation consisting of giant cells, mac-
rophages, and necrosis, consistent with a diagnosis of scleros-
ing mesenteritis. Oncological markers CA19.9, CEA, and AFP
were negative and thus a radiological follow-up with annual
computed tomography (CT) was indicated as well as therapy
with prednisone and tamoxifen.

A persistent finding was the mesenteric mass in the mesogas-
trium, measuring 5x7 cm and consisting of parenchymatous-
like tissue, without remarkable contrast enhancement (last CT
was on April 8, 2020). The patient was also routinely evaluated
for nutritional difficulties and persistence of nausea and vom-
iting. He had a positron emission tomography (PET) scan on
January 1, 2020, which showed hyperfixation of the mesogas-
tric lesion and of a previously unrecognized lesion of the left
colon. Because of these findings, colonoscopy was planned but
not completed due to a lack of adequate intestinal preparation.
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Between February and June 2020, the patient reported weight
loss of 20 to 25 kg and recurrent episodes of acute abdominal
pain, which he managed with antiemetics and pain medication.

On July 8, 2020, he underwent an urgent abdominal CT scan. A
solid mass measuring 5x7 cm and strictly attached to the ileal
loop was confirmed at the root of the mesentery, causing its
compression and upstream distension (Figure 1A, 1B). Fasting
and close observation were initially chosen as the therapeu-
tic approach. The next day, an urgent exploratory laparotomy
was indicated because of the patient’s worsening condition.

Intraoperative findings included a largely distended small
bowel, which was adhered to the mesenteric root mass. The
surgeon performed a thorough evaluation of the small intes-
tine from the ligament of Treitz to the ileocecal valve, without
identifying other pathological findings. A complete resection
of the mesenteric mass was performed, along with resection
of the cecum, appendix, and the last ileal loop, as these struc-
tures were firmly adhered to the mass. No other findings were
reported, and an intraoperative colonoscopy excluded endo-
luminal masses and any signs of macroscopic lesions. A lat-
erolateral mechanical ileocolonic anastomosis was fashioned
without fecal diversion.

The histological examination highlighted a nodular retract-
ing mesenteric mass measuring 8.5x6.5x7 cm that twisted
the bowel loops because of fibrotic adhesion. The mass was
irregularly shaped and light colored, had a hard consistency,
and was composed of a mixture of vascular structures, myx-
oid areas, and calcified spots.

Another irregularly shaped, yellowish, hard area measuring 1.6
c¢m was described in the intestinal loops in connection with
the sclerosing mesentery. Pathological examination revealed
an NET of the ileum (NET-G1) with Ki67 <3% invading through-
out the intestinal wall. The nearby mesentery was intensely
sclerotic, with a microscopic examination confirming a strong
chronic fibrotic and inflammatory reaction with few plasma
cells and lymphocytes and occasionally IgG4+ plasma cells. NET
deposits were found in the sclerosing mesentery (Figure 2).

Amid the fibrotic reaction, 12 lymph nodes were encountered,
2 of which had a positive result for tumoral cells. This NET was
thus classified as pT3N1, stage Ill, according to the American
Joint Committee on Cancer (AJCC) staging system (Figure 3).

The postoperative course was characterized by the absence
of surgical complications, yet it was complicated by neuro-
logical distress, which was diagnosed as Wernicke-Korsakoff
syndrome. The patient was treated with intravenous vitamin
supplements and, on postoperative day 25, he was transferred
to a neurological clinic for rehabilitation for about 30 days.
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Figure 1. (A) Computed tomography (CT) examination with contrast medium. Coronal reformat shows a large mass in the mesenteric
fat is demonstrated at the site of the obstruction on the right side, and the mass causes the change of bowel caliber
(arrow). The mass is well-defined, spiculated, and hyperattenuating, compared with the adjacent mesenteric fat, and slightly
inhomogeneous with some calcifications. (B) Computed tomography (CT) examination with contrast medium. Axial reformat
in the portal venous phase demonstrates signs of small bowel obstruction with multiple dilated bowel loops. The mesenteric
mass displaces the surrounding strictures and causes occlusion of the superior mesenteric vein branches (not shown), with

extensive small mesenteric and bowel wall varices (arrow).

Figure 2. Histopathology of well-differentiated neuroendocrine tumor (NET). (A) Hematoxylin and eosin, (B) chromogranin, and
(€) synaptofisin staining of a grade 1 ileal NET, showing nests of neuroendocrine cells with round to oval nuclei and “salt and
pepper” chromatin. In panel A (original magnification 100x), nuclear staining of Ki67 is only visible in isolated neoplastic cells

(Ki67 <3%). A-C, original magnification 20x.

After a multidisciplinary discussion of the case, no adjuvant
therapy was indicated, and, at the time of this report, the pa-
tient was in good condition. He continues to recover from
the neurological dysfunction and is undergoing oncological
follow-up.
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Discussion

There is diagnostic difficulty in clearly distinguishing prima-
ry cases of sclerosing mesenteritis from secondary cases that
are associated with an underlying malignancy. Some authors
affirm that the fibrosis can be an actual sclerosing mesen-
teritis underneath a concomitant neoplasm and can there-
fore be a pure coincidence [3]; other authors suggest that the
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Figure 3. Mesenteric fibrosis with mesenteric tumor deposit (MTD). (A) Collagen bundles with associated fibroblasts (hematoxylin and
eosin original magnification 100x); (B) MTD with an irregular contour and dense fibrosis with scant chronic inflammation at
the periphery (original magnification 20x).

mesenteric fibrosis is a response of the microenvironment sur-
rounding the NET to fibrotic proliferation [4].

Sclerosing mesenteritis is a rare condition that is characterized
by chronic fat necrosis, associated with inflammation and/or
fibrosis of the mesentery [5]. Its range of incidence in the pop-
ulation is 0.16% to 3.4%, peaking between the fifth and sev-
enth decade of life [3,6].

Sclerosing mesenteritis was first described in 1924 by Jura et
al with the name of “retractile mesenteritis”. Over time, this
condition was further studied and defined under the single
name of “sclerosing mesenteritis”; however, it comprises 3
different conditions that differ only in the histopathological
aspects: mesenteric panniculitis, retractile mesenteritis, and
mesenteric lipodystrophy [7].

There are 4 hypotheses for the etiopathogenesis of scleros-
ing mesenteritis: (1) iatrogenic etiology provoked by abdomi-
nal surgery or trauma; (2) autoimmune disease (multiple stud-
ies have reported an association with autoimmune diseases,
such as Riedel thyroiditis and primary sclerosing cholangitis);
(3) paraneoplastic syndrome; and (4) infections such as tuber-
culosis, histoplasmosis, and Whipple’s disease [3,5].

The clinical presentation of sclerosing mesenteritis can be chal-
lenging, as patients can be either asymptomatic or present with
unspecific symptoms such as abdominal pain (78.1%), fever
(26%), weight loss (22.9%), diarrhea (19.3%), vomiting (18.2%),
and occasionally an abdominal mass [3,5,8]. Therefore, a final
diagnosis is complex, also because there are no specific labo-
ratory findings for sclerosing mesenteritis.

Imaging tests are helpful in diagnosing sclerosing mesenteritis
because the condition has several specific radiological signs.
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In 2011, Coulier et al defined 5 signs on CT that are specific
for this disease: (1) mesenteric mass causing mass effect on
nearby structures without any sign of invasion; (2) high atten-
uation; (3) mesenteric fat containing small nodes; (4) “fat halo
sign” or “fat ring sign” as a hypoattenuating sign that surrounds
the lymph nodes or the mesenteric vessels without their en-
casement; and (5) a hyperattenuating sign of a pseudo-cap-
sule that encircles the mesenteric mass [4,6]. However, once
a diagnosis is made, choosing the proper treatment course is
controversial, with several case reports and small series having
established medical treatment with corticosteroids, tamoxifen,
thalidomide, and azathioprine [8]. Nonetheless, there are cas-
es of involvement of the mesenteric vasculature and intestinal
loops by the mass which indicate surgery, especially if there
is bowel ischemia or obstruction, as in our present case [5].

NETs consist of a heterogeneous group of tumors with differ-
ent morphologies and functions. They represent 0.5% of all
malignant conditions and 2% of all gastrointestinal malignant
tumors [1]. NETs originate from neuroendocrine cells, which
are ubiquitous throughout the whole human body. Most of
these tumors occur in the gastrointestinal tract (55%) and in
the bronchopulmonary system (25%); gastrointestinal NETs
are often detected in the small bowel (45%) but can also be
detected in the rectum (20%), appendix (16%), colon (11%),
and stomach (7%).

JI-NETs are the most common type of small bowel NETs and
occur at a mean patient age of 60 to 70 years, without sex pre-
dilection [1]. Most JI-NETs are nonfunctioning, and therefore
their clinical presentation can be unspecific. JI-NETs are usually
detected incidentally in asymptomatic patients or in patients
with generic abdominal pain, weight loss, and fatigue [1,2,9].
A rare presentation is with obstructive symptoms (nausea and
vomiting), bleeding, or perforation [10]. Rare cases of specific
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clinical presentation usually occur with metastatic disease or
functioning JI-NETs, where there is an excess of hormonal se-
cretion by neuroendocrine tumoral cells [2,11].

JI-NETs are usually small and slow-growing tumors and are
therefore classified as indolent [12]. However, at the time of
diagnosis, 70% of JI-NETs have invaded the muscularis propria
and include nodal metastasis, and another 50% can have he-
patic metastasis regardless of tumor dimension [13].

Laboratory markers, such as serum chromogranin A (CgA), se-
rum neuron-specific enolase (NSE), and urinary 5-hydroxy in-
dole acetic acid (5-HIAA), are used to help in the diagnosis of JI-
NETs. CgA and NSE are specific for neuroendocrine cells, while
5-HIAA is specific for serotonin metabolism; therefore, its use
is limited to carcinoid syndrome or metastatic disease [2,12].
CgA is produced by all types of NETSs, including those that are
nonfunctioning. CgA is a specific and sensitive marker of NET
because its production is correlated with tumor dimension
and prognosis. It has been reported that higher CgA levels in-
dicate a worse prognosis, perhaps because it is correlated with
a higher tumor volume [1,2,13].

Imaging techniques are useful to assess the location of the tu-
mor and to allow for its staging. CT and MRI are useful tools
even if there is an unknown primary tumor with evidence of
nodal involvement and/or distant metastasis [12]. Other im-
aging techniques include the functional studies such as so-
matostatin receptor imaging, namely gallium-68-PET and
indium-111-SPECT. It is reported that the combination of gal-
lium-68-PET with CT scanning improves sensibility in an addi-
tional 20% to 30% of cases [2].

Definitive diagnosis of JI-NET is histological. The mitotic index
and calculation of the Ki67 index are prognostically important
in JI-NETs, since they are classified according to the European
Neuroendocrine Tumor Society (ENETS), International Union
Against Cancer (UICC), and AJCC systems through tumor, node,
metastasis (TNM) staging and Ki67 grading [2] (Tables 1, 2).

JI-NETs are inclined to produce a desmoplastic reaction that
leads to strong fibrosis in the mesentery; simultaneously, a
mesenteric mass that is also in enlarged regional lymph nodes
can be detected [1,14].

The desmoplastic reaction can cause mesenteric fibrosis, as
was shown for the first time in 1961 by Moertel et al, who
also determined its association with increased morbidity and
mortality [15]. This process can expand to the retroperitoneal
space, causing retroperitoneal fibrosis, obstructive uropathy,
and hydronephrosis [12]. Mesenteric fibrosis can also cause
mesenteric retraction, resulting in the kinking of the intestinal
loops, followed by intestinal obstruction. The fibrotic process
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can also entail the mesenteric blood vessels, causing intesti-
nal ischemia in 10% of cases [16,17]. Mesenteric fibrosis as-
sociated with JI-NETSs is regarded as an independent negative
prognostic factor, as it is associated with distant metastasis [1].

Standard treatment of JI-NETs is oncologic resection of the
tumor with locoregional lymphadenectomy proximal to the
branches departing from the superior mesenteric vessel and
resection of the eventual mesenteric fibrosis [16]. It is impor-
tant to fully explore the abdominal cavity to check for perito-
neal carcinomatosis, which is present in 20% cases with no
symptoms, and to perform a complete manual palpation of the
small bowel from the ligament of Treitz to the ileocecal valve
[16]. The criterion standard technique is a diagnostic laparot-
omy. Laparoscopy can be considered as an alternative, even
though the guidelines from Europe and North America do not
recommend it, considering the small size of NETs and the pos-
sibility of a multifocal nature [18,19].

More than 80% of cases have regional nodal metastasis; there-
fore, regional lymphadenectomy is advisable in all patients.
ENETs guidelines emphasize the importance of curative re-
section of the JI-NETSs, together with dissection of locoregion-
al nodes along the superior mesenteric pedicle and within
the mesentery, as this improves the 5-year and 10-year sur-
vival rates to 100%, 95%, and 80% for stages |, II, and Ill, re-
spectively. RO resection is an important prognostic factor in
locoregional cancer (stages I-11l), whereas other important in-
dependent prognostic factors in survival are patient age and
disease stage [2,19,20].

In addition to being associated with standard nodal metasta-
sis, up to 60% of JI-NETs are associated with mesenteric tu-
mor deposits (MTDs), which are defined as irregular mesenteric
tumoral nodules that are discontinuous from the primary NET
[4,21]. MTDs can also be associated with an intense mesen-
teric reaction, which can cause obstruction or ischemia. MTDs
are also considered as an adverse prognostic factor, since they
are associated with liver metastasis and a poor general prog-
nosis [22]. Follow-up typically consists of blood tests and clin-
ical and radiological examination every 6 months for the first
year, then annually for a decade.

In our present case, the patient was previously diagnosed
with sclerosing mesenteritis elsewhere and was therefore
treated medically. Symptoms of nausea and fatigue had been
vague and episodic over the years, until the intestinal ob-
struction occurred. The abdominal CT scan was not sufficient
to allow for a correct diagnosis, since it only confirmed the
presence of the mesenteric mass in addition to the radiolog-
ical signs of obstruction. Given that the patient came to our
Emergency Department because of the abdominal clinical pre-
sentation, the priority was to treat the intestinal obstruction,
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Table 1. TNM classification of JI-NETs according to ENETS/UICC and AJCC.

T - Primary tumor

Serosa

Tumor invades subserosa without penetration of overlying

Tumor invades subserosa without penetration of
overlying serosa

Large mesenteric masses (>2 cm) and/or extensive
nodal deposits (12 or greater), especially those that
encase the superior mesenteric vessels

M - Distant metastasis

Metastasis in at least 1 extrahepatic site (eg, lung,
ovary, nonregional lymph node, peritoneum, bone)

Both hepatic and extrahepatic metastasis

TNM — tumor, node, metastasis; JI-NETs — jejunoileal neuroendocrine tumors; ENETS — European Neuroendocrine Tumor Society;
UICC - International Union Against Cancer; AJCC, American Joint Committee on Cancer.

Table 2. Grading of JI-NETs according to ENETS/UICC and AJCC.

Grade Ki67 Index Mitotic index (mitoses/10 HPF)
G1 <2% <2
""" G2 3% 220
""" G 0% >0

JI-NETs — jejunoileal neuroendocrine tumors; ENETS — European
Neuroendocrine Tumor Society; UICC — International Union
Against Cancer; AJCC — American Joint Committee on Cancer.
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and, because the first conservative treatment was ineffective,
the surgical approach was the only remaining choice. During
the procedure, the entire small bowel was evaluated to find
the cause of the obstruction. Mesenteric fibrosis was encoun-
tered, and the mesenteric mass was found to be responsible;
however, at that time, there was no suspicion of a malignancy
since the intraoperative colonoscopy did not reveal any mac-
roscopic lesions. In this patient, only the histological exami-
nation enabled us to make the diagnosis of the JI-NET with
nodal metastasis and MTDs. The real challenge with this pa-
tient was understanding whether the preexisting mesenteric
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fibrosis was independent or if it was derived from the adja-
cent NET. We found afterward that the strong fibrotic reaction
that is associated with NETs can mislead a correct diagnosis,
since MTDs can radiologically mimic sclerosing mesenteritis,
as stated above. Both MTDs and sclerosing mesenteritis can
appear as a mesenteric mass with radiating fibrotic bands in
a stellate or wheel pattern; the main difference is that MTDs
tend to encase and infiltrate mesenteric vessels, while scleros-
ing mesenteritis creates the “fat ring sign” as described above
because it surrounds vessels without invading them [4,23]. In
our present case, the abdominal CT scan that was performed
in an urgent setting revealed that the mesenteric mass was
well-defined, spiculated, and hyperattenuating, compared with
the adjacent mesenteric fat, and slightly inhomogeneous with
some calcifications. It had caused compression on the near-
by intestinal loops and mesenteric vessels, without infiltrating
them. Of the 5 CT signs described by Coulier et al, the mass of
this patient had 2 of them, hence the diagnostic difficulty in
discriminating sclerosing mesenteritis from the fibrotic mes-
enteritis associated with JI-NETSs.
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Conclusions

JI-NETSs are rare entities that are usually encountered as an in-
cidental finding or in patients with unspecific abdominal pain.
Here, we report a case of delayed diagnosis of JI-NET in a con-
text of sclerosing mesenteritis. Since sclerosing mesenteritis
is usually a diagnosis of exclusion, we want to focus on the
importance of considering small bowel NETs in all cases of fi-
brotic mesenteritis. Furthermore, it is widely reported in the
literature that mesenteritis is usually a sequela of the NET en-
vironment. Moreover, we think that the pathophysiologic cor-
relation between mesenteritis and NETs needs to be better
defined to support this complex diagnosis.
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