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Abstract
Neuroendocrine tumors represent a heterogeneous 
group of neoplasms that arise from neuroendocrine 
cells and secrete various peptides and bioamines. While 
gastrointestinal neuroendocrine tumors, commonly 
called carcinoids, account for about 2/3 of all neuro
endocrine tumors, they are relatively rare. Small intes
tine neuroendocrine tumors originate from intestinal 
enterochromaffin cells and represent about 1/4 of small 
intestine neoplasms. They can be asymptomatic or 
cause nonspecific symptoms, which usually leads to a 
delayed diagnosis. Imaging modalities can aid diagnosis 
and surgery remains the mainstay of treatment. We 
present a case of a jejunal neuroendocrine tumor 
that caused nonspecific symptoms for about 1 year 
before manifesting with acute mesenteric ischemia. 
Abdominal X-rays revealed pneumatosis intestinalis and 
an abdominal ultrasound and computed tomography 
confirmed the diagnosis. The patient was submitted 
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to segmental enterectomy. Histopathological study 
demonstrated a neuroendocrine tumor with perineural 
and arterial infiltration and lymph node metastasis. The 
postoperative course was uneventful and the patient 
denied any adjuvant treatment.  

Key words: small intestine; carcinoid; enterochromaffin 
cells; jejunum; enterectomy; pneumatosis intestinalis

© The Author(s) 2017. Published by Baishideng 
Publishing Group Inc. All rights reserved.

Core tip: The current case report underlines the in
dolent clinical course with nonspecific symptoms of 
a small intestine carcinoid that finally caused acute 
intestinal ischemia. This case also emphasizes the 
importance of simple imaging modalities, such as x-rays 
and the abdominal sonography, in the work-up of a 
patient with intestinal ischemia.

Mantzoros I, Savvala NA, Ioannidis O, Parpoudi S, Loutzidou 
L, Kyriakidou D, Cheva A, Intzos V, Tsalis K. Midgut 
neuroendocrine tumor presenting with acute intestinal ischemia. 
World J Gastroenterol 2017; 23(45): 8090-8096  Available from: 
URL: http://www.wjgnet.com/1007-9327/full/v23/i45/8090.htm  
DOI: http://dx.doi.org/10.3748/wjg.v23.i45.8090

INTRODUCTION
Gastrointestinal (GI) neuroendocrine tumors (NETs), 
commonly called carcinoids, are relatively quite rare, 
only representing approximately 0.5% of all human 
cancers. Their incidence is reported to be 1-2 cases per 
100000 individuals per year[1]. The increased incidence 
of these tumors being reported in recent years can 
probably be explained by increased awareness and 
increased detection through new imaging techniques. 
While small intestine NETs are in general rare tumors, 
the ileum represents the commonest NET site of the 
human body[1]. Patients with NETs of the small intestine 
can manifest symptoms due to the local effect of the 
primary tumor, enlarging metastases or, indirectly, 
from secretion of hormones. These tumors tend to 
grow slowly, which explains their long and indolent 
course; this slow growth, in combination with their 
nonspecific symptoms, results in a high level of misdiag­
nosis[1,2]. When a GI NET is suspected, initial imaging 
is with computed tomography or magnetic resonance 
imaging and then somatostatin receptor scintigraphy 
with SPECT/CT are the standard approaches. In all 
other instances, the imaging modalities used would 
depend on the patient’s symptomatology[3-7]. While 
the diagnosis of intestinal ischemia is usually establi
shed using contrast enhanced CT, and simple x-ray 
and abdominal ultrasound only sometimes aid the 
diagnosis, the present report underlines the importance 
of using simple imaging modalities, such as x-rays and 

abdominal sonography, in the work-up of a patient 
with intestinal ischemia originating from a midgut 
carcinoid. In localized disease, surgery is the mainstay 
of treatment[8-10]. In locally advanced and metastatic 
disease, new treatment modalities, such as octreotide 
and interferon, have led to longer survival rates[11].

CASE REPORT
A 70-year-old female presented to our emergency 
department with worsening abdominal pain, vomiting 
and symptoms of intestinal obstruction. The initial 
disease onset was one year prior to presentation in 
the emergency department, with episodes of crampy 
and paroxysmal abdominal pain, which led her to seek 
medical treatment. A previous abdominal computed 
tomography demonstrated distal small bowel thick
ening, but no further workup was performed due to 
clinical improvement. 

Clinical examination revealed a diffuse abdominal 
tenderness, and laboratory exams showed severe 
leukocytosis with neutrophilia (WBC = 20000/mm3) 
and increased CRP (4.7 mg/dl). Arterial blood gas 
revealed mild metabolic acidosis (ph: 7.32, PaO2: 87 
mmHg, PaCO2: 37 mmHg, bicarbonate: 19 mmol/L, 
lactate: 2.3 mmol/l) and normal coagulation tests (PT: 
13.1 s, INR: 1.07, APTT: 28.3 s). All other biochemical 
tests were within the normal limits.  

Abdominal x-ray demonstrated a dilated small bowel 
loop with intestinal pneumatosis (Figure 1). This was 
also confirmed in an ultrasound exam, during which 
the affected loop was found to be slightly thickened, 
with no peristalsis and with intraluminal content and 
intestinal wall pneumatosis (Figure 2). The intramural 
gas pattern, along with the presence of fluid in the 
Douglas pouch, raised the suspicion of mesenteric 
ischemia. The abdominal CT angiography demonstrated 
a small bowel loop with wall thickening, pneumatosis, 
dilatation of the lumen and adjacent mesenteric fat 
inflammation (Figures 3 and 4).

Based on the radiologic and clinical findings, the 
patient was submitted to exploratory laparotomy 
due to the possibility of mesenteric ischemia. During 
surgery, the small bowel was thickened and dilated 
and gross areas of ischemic bowel were present 
with full thickness necrosis (Figure 5). A segmental 
enterectomy was performed. Ligation of the mesentery 
revealed several enlarged lymph nodes adjacent to the 
jejunal mesenteric arterial branches. Approximately 
1m of the jejunum was resected and a side-to-side 
anastomosis was performed. There was no evidence of 
other metastatic disease. 

Histopathological study of the specimen revealed 
areas of ischemia with destroyed mucosa and two 
neoplastic foci of well-differentiated low-grade 
neuroendocrine tumors that infiltrated the muscularis 
propria and the adjacent fat tissue (Figure 6). The 
surgical margins were free, but vascular and perineural 
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invasion was noted (Figure 7a). Interestingly, infiltration 
of the peripheral mesenteric artery was identified. 
Three out of twenty lymph nodes were infiltrated 
(Figure 6). Immunohistological stains for chromogranin 
A (figure 7c), CD56 (figure 7E) and synaptophysin 
(figure 7F) were positive and stains for ki 67 showed 
less than 1% proliferation (Figure 7d). The mitotic rate 
was < 2 per 10 high power fields (HPF).

The patient had an uncomplicated postoperative 
course and was discharged on the 20th day. A whole-
body pet octreotide scan and oncology consultation 
was recommended, but the patient denied any adju
vant treatments.

DISCUSSION
Nets consist of a heterogeneous tumor group which 
originate from neuroendocrine cells and secrete various 
bioamines and peptides[12]. The incidence of NETs 
has increased from 1.9 to 5.2 per 100000 people per 
year over the last three decades. Because of the slow 
growth pattern of NETs, along with their incidence, their 
prevalence is increased. The GI tract is the primary 
location of about 67% of NETs. These are also called 
GI NETs or carcinoids. Small intestine neuroendocrine 
tumors arise from intestinal enterochromaffin cells 
and can be recognized by typical tumor cell serotonin 
immunoreactivity. They account for 1/4 of all small 
intestine neoplasms and present at a mean age of 65 
years with a slight male predominance[1,2,9,12]. Due to 
the absence of specific clinical manifestations except 
for the carcinoid syndrome, along with the absence of 
specific blood biomarkers, there is usually a notable 
delay in the establishment of the correct diagnosis[9,12]. 
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Figure 1  Plain abdominal X-ray depicts slightly dilated small bowel loop 
with pattern of intramural pearls of air (black arrows).

Figure 2  Sonographic features show dilated small bowel loop with 
absent peristalsis. Also depicted are increased intraluminal secretions within 
the ischemic small bowel segment (white arrow), slight mural thickening and 
intramural gas (black arrows).

Figure 4  Axial contrast enhanced computed tomography demonstrates a 
homogeneous thickened soft tissue mass at the small bowel mesentery 
(long black arrows), as well as intestinal pneumatosis (small black arrows).

Figure 5  Intraoperative findings.

Figure 3  Axial contrast enhanced computed tomography demonstrates 
intestinal pneumatosis (long black arrow).
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ischemia. The pathogenesis of elastic sclerosis is related 
to a desmoplastic reaction associated with hormones 
produced by the carcinoid tumor and consists of the 
formation of an elastic tissue layer on the endothelium 
of the vasculature, diminishing its diameter[16-18]. In our 
case, the hormones produced by the carcinoid were not 
sufficient to develop a carcinoid clinical syndrome, but 
they were probably the cause of a severe desmoplastic 
reaction. However, because of the urgency of the case, 
we did not measure the hormones.  

The establishment of a diagnosis is usually chall
enging. It demands a great level of suspicion, and 
usually the final diagnosis is only settled after a 
long course of expensive and futile laboratory and 
imaging examinations. Depending on the prominent 
symptoms, the work-up series differs. In the case of 
gastrointestinal bleeding, the used imaging modalities 
are endoscopy of the gastrointestinal tract, red blood 
scintigraphy and computed tomography[19]. In the case 
of intestinal obstruction, the primary used imaging 
modalities are computed tomography and magne
tic resonance imaging. In the event of mesenteric 
ischemia, the standard approach is CT angiography[20]. 
In the current case, abdominal x-rays and ultrasound 
raised the suspicion of mesenteric ischemia, which 
was confirmed subsequently by CT angiography; 
however, the small intestine carcinoid was not depicted. 
Somatostatin receptor scintigraphy (octreoscan) can 
detect suspected neuroendocrine tumors and their 
metastases. It has 90% sensitivity and is very efficient 
for the identification of extra-abdominal tumor spread 
and can even demonstrate bone metastases better 
than bone isotope scan. It is also useful for staging 
neuroendocrine tumors, evaluating recurrence, deter
mining somatostatin-receptor status and selecting 
patients with metastatic tumors for peptide receptor 
radionuclide therapy (PRRT)[21-23]. Finally, PET with the 
serotonin precursor 5-Hydroxytryptophan labelled with 
11C or 68Ga with the highest sensitivity in identifying 
GI NETs and has been used increasingly to diagnose 
GI NETs, stage the disease and monitor the effects of 
therapy. FDG-PET imaging can be utilized to detect 
both intermediate-grade and high-grade poorly-

Similarly, in our case, the patient suffered from atypical 
episodes of abdominal pain and loss of weight a year 
before she irreversibly deteriorated and presented to 
the emergency department. 

Mesenteric metastases occur in high frequency and 
mainly concern the regional mesenteric and paraaortic 
lymph nodes. In a recent large series of patients 
with small intestine NET, mesenteric metastases pr
esented on 93% of operated patients at operation, 
whereas 61% also had liver metastases[9,12]. When 
the liver is involved, carcinoid syndrome may develop. 
In this case, a constellation of symptoms manifests, 
including flushing, diarrhea, bronchoconstriction and 
cardiac disease. These symptoms result from the non-
inactivation, by monoamine oxidase in the liver, of 
serotonin and other vasoactive substances which are 
secreted by the tumor cells. Thus, these substances 
reach the systemic circulation by escaping the liver 
metabolization[13]. In our patient, liver disease was not 
present, which contributed to the elusive course of the 
disease.

The usual clinical manifestations of carcinoid tumors 
in the small intestine vary, but commonly include 
postprandial and colicky pain, gastrointestinal bleeding, 
obstruction and loss of appetite. However, a high 
percentage of cases may be asymptomatic[9]. Similarly, 
our patient presented weight loss and mild abdominal 
pain with no specific characteristics. The disease can 
also manifest catastrophically as a carcinoid abdominal 
crisis. In this case, the protruded symptoms are those 
of intestinal ischemia as a result of obstruction of the 
mesenteric artery due to infiltrated paraaortic lymph 
nodes or the development of elastic vascular sclerosis 
provoked by tumor-produced hormones[14,15]. However, 
in our case, the mesenteric lymph nodes adjacent 
to the arterial jejunal branches provoked intestinal 
ischemia with no other evidence of a carcinoid 
abdominal crisis. The elastic tissue infiltration probably 
led to chronic obstruction of the jejunal arteries and 
the deterioration of mesenteric circulation led to 
ischemia. Elastic vascular sclerosis and tumor vascular 
infiltration were identified in the pathologic examination 
of the specimen, thus proving the pathophysiology of 

Figure 6  Gross pathology specimen of resected small bowel, showing ischemic bowel and enlarged mesenteric lymph nodes.
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differentiated neuroendocrine carcinomas (ki > 15%), 
but it will not visualize low-grade well-differentiated 
lesions[4].

Surgery represents the mainstay of treatment for 
localized tumors and can be curative as it provides a 
5-year survival rate from 80% to 100% in resectable 
tumors. So far, surgical treatment is the only cura
tive option[8-10]. Apart from the indisputable value of 
surgical extirpation of the tumor, which is mandatory 
even in cases of metastatic disease, somatostatin 
analogs (lanreotide and octreotide) are the backbone of 
medical treatment for most functioning NETs, as their 
use may by stabilizing tumor growth and alleviating 
symptoms improve the quality of life. For the majority 
of patients with well-differentiated advanced midgut 
NETs, somatostatin analogs are appropriate for first-

line systemic medical treatment and are very well 
tolerated[24]. IFNa has the potential also to control 
hormonal symptoms and inhibit tumor growth, but its 
usage is limited by its toxicity. Most guidelines suggest 
that IFNa should be given as second-line agent in 
patients with tumor progression or refractory carcinoid 
syndrome on somatostatin analogs [25]. Peptide receptor 
radionuclide therapy is actually an internal radiation 
therapy that depends on delivering therapeutic 
doses of radiation inside tumor cells. Radiolabeled 
somatostatin analogues, which have high affinity to 
somatostatin receptor subtype 2 (sstr2), are preferred 
in therapeutic use. Any tumor should be potentially 
treated if sstr2 overexpression is documented and 
confirmed on diagnostic somatostatin receptor imaging 
or histopathologically[22-24].

Figure 7  Histopathological findings. A: Vascular and perineural invasion of tumor cells (blue arrows), medium magnification (100 ×); B:  Tumor cells with 
characteristic nuclear appearance, high magnification (400 ×); C: Immunohistochemical staining reveals strong positivity for chromogranin A marker, high magnification 
(400 ×); D: Less than 1% of tumor cells reveal positivity for proliferative marker Ki-67, high magnification (400 ×); E: Immunohistochemical staining reveals strong 
positivity for CD56 marker, high magnification (400 ×); F: Immunohistochemical staining reveals strong positivity for synaptophysin marker, high magnification (400 ×).

A B

C D

E F
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Recently, systemic chemotherapy agents and new 
molecular-targeted agents, such as everolimus, an 
mTOR inhibitor, and sunitinib, a tyrosine kinase inhi
bitor, have been approved for the treatment of well-
differentiated pancreatic NETs, but their roles are not 
clear in GI NETs. These drugs are currently being 
evaluated in ongoing clinical trials[26,27]. The responses 
to these treatments should be evaluated by both ima
ging, including CT and MRI, and biochemical markers, 
mainly chromogranin A which is a stable marker that 
more importantly can be measured during long-term 
treatment of both non-functioning and functioning 
tumors[28,29].

During treatment with biological therapy or cyto
toxic agents or PRRT, patients with malignant NETs 
should be followed every 3 mo in order to evaluate 
response to treatment. Patients who were submitted 
to curative surgery are usually followed at 3 to 6 
mo intervals for > 5 years with biochemical testing 
performed every 3 mo and imaging every 6 mo[30,31].

The establishment of guidelines and the new ther
apeutic modalities concerning the management of 
NETs has contributed significantly to the improvement 
of the quality of life and survival of many patients with 
malignant NETs. Thus, patients with NETs today exhibit 
a median survival at centers of excellence of more 
than 16 years [31].

COMMENTS
Case characteristics
A 70-year-old female with acute abdominal pain and intestinal obstruction with 
a 1-year medical history of nonspecific paroxysmal abdominal pain. 

Clinical diagnosis
Clinical examination revealed diffuse abdominal tenderness.

Differential diagnosis
Intestinal obstruction due to colonic tumor or acute mesenteric ischemia. 

Laboratory diagnosis
Severe leukocytosis with increased CRP and mild metabolic acidosis. 

Imaging diagnosis
Abdominal x-ray, abdominal ultrasound and abdominal computed tomography 
(CT) revealed intestinal pneumatosis, which was compatible with the diagnosis 
of mesenteric ischemia. 

Pathological diagnosis
Small bowel ischemia and two neoplastic foci of well-differentiated low-grade 
neuroendocrine tumor.

Treatment
Segmental enterectomy and side-to-side anastomosis 

Related reports
A high percentage of small bowel neuroendocrine tumors may be asymptomatic 
and the clinical symptoms vary and are nonspecific. They can manifest as 
a carcinoid abdominal crisis, where the protruded symptoms are those of 
intestinal ischemia as a result of obstruction of the mesenteric artery due to 

the development of elastic vascular sclerosis provoked by tumor-produced 
hormones or due to the infiltration of paraaortic lymph nodes. 

Term explanation
Gastrointestinal neuroendocrine tumors were previously and are still commonly 
called carcinoids.

Experiences and lessons
Small bowel neuroendocrine tumors are highly misdiagnosed because they 
can be asymptomatic or present with nonspecific symptoms, but they can also 
manifest as acute abdomen. In most cases of intestinal ischemia, the diagnosis 
is established using contrast-enhanced CT; simple x-rays and abdominal 
ultrasound can establish the diagnosis in some cases. Therefore, simple 
imaging modalities should not go unnoticed, as they can aid diagnosis. 

Peer-review
This paper reported a rare case of midgut neuroendocrine tumor presenting 
with acute intestinal ischemia. It provided sufficient data.
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