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Neuroendocrine tumors represent the most common small bowel malignancy. At the time of presentation,
they often debut as metastatic disease. Consensus guidelines recommend a multimodal and multidisciplinary
approach that includes punctual investigations, aggressive surgical resection of the primary tumor and the
assessment of possible synchronous metastasis through surgical procedures or ablative techniques. This
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dissemination and synchronous hepatic metastasis. He underwent a laparoscopic procedure that included an
ileal resection with intracorporeal side-to-side ileo-ileal anastomosis, a large mesenteric nodal dissection
extended up to superior mesenteric vein, a laparoscopic dissection of hepatic metastasis and an ultra-sound-

guided thermal ablation of two hepatic metastasis. This case highlights the efficacy of laparoscopy,
providing a mini-invasive radical treatment and the importance of an aggressive multimodal approach in

facing a metastatic multifocal mid-gut neuroendocrine tumor.

© 2020 Annamaria Ruggieri. Hosting by Science Repository.

Introduction

Neuroendocrine tumors (NETS) are a rare heterogeneous type of tumor
that arises from specialized cells of the neuroendocrine system,
dispersed throughout the body. Based on their embryogenic origin, they
are classified into foregut NETs (bronchial, thymic, gastric, duodenal,
pancreatic), midgut NETs (ileal, jejunal, caecal) and hindgut NETs
(distal colonic, rectal) [1-3]. In recent years there has been an increased
incidence of NETs and midgut NETS represent 26% of diagnosed NETs
resulting in now the most common small bowel malignancy [3-6].
Midgut NETs can grow slowly, and they often remain asymptomatic for
a long time. For this reason, early diagnosis is a challenge and it is quite
common to diagnose a midgut NET in advanced stage [7, 8]. In addition,

the debut of midgut NETSs is characterized in about 45% of cases by
multifocality of the primary tumor [6, 9].

Consensus  recommendations  suggest a  multimodal  and
multidisciplinary approach, with a radical treatment by surgery of
primary lesions and metastasis and ablative techniques of metastasis [7,
10, 11]. In the past, some authors doubted the use of laparoscopy for
midgut NETSs because of the need for the manual palpation for correct
identification of the smaller primary lesions, the extensive nodal
dissection, and the assessment of possible synchronous lesions.
However, it is now widely known how in selected patient laparoscopic
surgery allows to get oncological efficacy with a mini-invasive approach
for these tumors too [12-14]. This case highlights the importance of a
multimodal approach with a multifocal metastatic NET and the efficacy
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of laparoscopy in achieving a radical treatment maintaining minimally
invasive access. This case is reported in accordance with the SCARE
checklist [15].

Case Presentation

A 77-year-old male, with body mass index 29.41 kg/m? and a past
medical history of hypertension, hypercholesterolemia, ex-smoker,
underwent clinical investigations for a traumatic thoracic-abdominal
accident and a contrast tomography showed nonspecific lymph-nodes
spread along the mesenteric root and a sub-centimeter hepatic lesion in
the V segment of liver (according to Couinaud classification), suspected
to be hepatic hemangioma but worthy of further investigations. An
abdominal magnetic resonance imaging (MRI) revealed enlarged
mesenteric lymph-nodes and a 12 mm in diameter lesion in the VI-VII
segment of the liver.

The patient underwent a contrast-enhanced ultrasound (CEUS) and an
ultrasound-guided biopsy. The histological examination revealed a
metastatic localization of gastro-enteric NET, G1 (ki67<2%). A positron
emission tomography (PET) with 68-DOTA scan was undertaken and it
showed two focal areas of increased uptake in mesenteric lymph-nodes,
an avid lesion in the right lobe of the liver (VI-VII segment) and also 3
areas of uptake spread along the loops of the small intestine. Urinary 5-
HIAA and Chromogranin A levels were normal. During re-staging,
CEUS and MRI confirmed a multifocal ileal neuroendocrine tumor with
lymph-nodal dissemination in the mesentery (Figure 1) and a metastasis
in the VI-VII segment of the liver (Figure 2). These examinations also
showed two new lesions in the VV segment of the liver (Figure 3),
suspected to be metastasis.
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Figure 2: Hepatic lesion in the VI-VII segment of the liver.
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Figure 3: Hepatic lesion in the V segment of the liver.

In our department, the patient underwent a multidisciplinary approach
involving laparoscopic surgery and percutaneous ultrasound-guided
thermal-ablation of intrahepatic metastasis. In the operating room, the
patient was positioned supine. The assessment of the intrahepatic
metastasis was addressed by two oncologists specialized in ultra-sound-
guided procedures and the surgery was undertaken by two experienced
surgeons and a resident in General Surgery. The technical approach
started with the examination and identification of the intraparenchymal
hepatic metastasis using first ultra-sound (US) and then CEUS. We
proceeded with the US-guided percutaneous microwave thermal-
ablation of the hepatic lesion in the VI segment with an intercostal
approach, using a 14 Gauge “Antenna” needle with microwave energy
supply (2.45 MHz) at a power of 50 Watt for 8 minutes (Figure 4). The
lesion in the V segment underwent thermal ablation using the same
needle for 6 minutes at a power of 40 Watt (Figure 5).
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Figure 4: Percutaneous US-guided thermal ablation of the lesion of the
VIl segment.
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Figure 5: Percutaneous US-guided thermal ablation of the lesion of the
V segment.
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Then laparoscopy was performed using four trocars: a periumbilical
incision for the Hasson trocar, a 12 mm trocar in left hypochondrium for
first operator’s right hand, two 5 mm port in the epigastrium and in left
iliac fossa for the first-operator’s left hand and for retracting instruments.
On initial exploration, of the abdominal cavity we immediately
visualized a bulky nodal lesion, tough to the touch with laparoscopic
instruments, situated in the mesentery root nearby superior mesenteric
vessels (Figure 6). During abdominal exploration we also could identify
several ileal lesions of the primary tumor (Figures 7A & 7B). A large
mesenteric nodal dissection extended up to a superior mesenteric vein
was undertaken using an ultrasonic dissector (Figure 8). Through an
enlargement of the umbilical port-site, a mini-laparotomy was created to
remove the surgical specimen of 60 centimeters, allowing an accurate
extracorporeal manual palpation of intestinal loops furthermore to
ensure a complete resection of neuroendocrine lesions (Figures 9, 10A,
10B & 11). A laparoscopic side-to-side ileo-ileal intracorporeal
anastomosis was performed using a 60 mm blue load Echelon Stapler
(Figure 12) and 3-0 V-Loc suture for the mesenteric structures (Figure
13).

Figure 7: A) & B) lleal lesion.
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Figure 9: Exteriorization and resection of the surgical specimen after an
accurate palpation.

B

Figure 10: A) & B) Surgical specimen.

During this laparoscopic procedure, an ulterior hepatic lesion in the V
segment was identified and it was removed surgically using ultrasonic
dissector (Figure 14). Two abdominal drains were inserted beneath the
liver and along the right parietocolic wall and wounds were sutured. The
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postoperative course was uneventful, the patient resumed eating during
the first postoperative day, the drains were removed in the second
postoperative day and he was discharged on the sixth postoperative day.
Three months later, a CT showed no disease recurrence neither in the
liver nor in the lymph-glandular level. This examination also
demonstrated an asymptomatic non-occlusive thrombosis of the
mesenteric vein, treated with low-molecular-weight heparin.

Figure 12: Laparoscopic side-to-side ileo-ileal intracorporeal
anastomosis with 60 mm blue load Echelon Stapler.

Figure 13: 3-0 VV-Loc suture for the mesenteric structures.

Figure 14: Ulterior hepatic lesion in the V segment surgically removed
using ultrasonic dissector.
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Discussion

The authors illustrate a clinical example of midgut multifocal
neuroendocrine tumor with loco-regional nodal metastasis and hepatic
metastasis, radically treated with a multimodal approach. The patient
was asymptomatic, and the hepatic metastasis were accidentally
diagnosed. As a result of a biopsy of the bigger hepatic lesion, further
investigations (CT, PET and intestinal MRI) were undertaken. These
examinations demonstrated the origin from a multifocal neuroendocrine
tumor located along the middle ileum, with loco-regional nodal
dissemination.

As literature reports, NETs grow slowly and they can remain
asymptomatic for a long time; for this reason, it is frequent to observe a
metastatic disease at the time of diagnosis (from 35 to 60% of cases) and
it is quite common to diagnose metastasis of unknown primary NET.
However, despite this advanced presentation at the time of diagnosis, a
good survival rate (median survival of 56 months) can be observed in
patients with metastatic disease and it can be improved further by
treatment [7, 8, 16]. For what concern patients with liver metastasis of
mid-gut NET (that occur in 27% of cases at presentation), multivariate
analyses identify the age at diagnosis, low ki67 index (<2%) and the
resection of the primary tumor as independent predictors of survival.
Moreover, the resection of the liver metastasis is associated with
improved survival [10].

In 25% of cases, midgut NETSs arise as multifocal lesions and several
studies show the absence of remarkable differences in clinical course,
survival, or recurrence outcome between multifocal and unifocal lesions
[6, 9]. North American Neuroendocrine tumors society recommends an
aggressive multimodal and multidisciplinary treatment, requiring
complete surgical resection of multifocal lesions of the primary tumor,
extensive lymph-node dissection and the assessment of possible
synchronous metastatic lesions [7, 10, 11, 14]. For what concern the
treatment of liver metastasis, surgical resection remains the gold
standard, achieving a better survival rate and quality of life, but the use
of intraoperative ultrasonography (US) and local ablative techniques
may help to ensure a complete removal of liver metastasis [17-21].

In the clinical example illustrated, metastasis was few and small; the
superficial hepatic metastasis was resected using US dissector in
laparoscopy, while the ones within the hepatic parenchyma were treated
using radiofrequency ablation. This surgical and ablative treatment was
oncologically radical and respectful of the safe parenchyma to obtain
oncological efficacy maintaining a mini-invasive approach. Also, in
respect of mini-invasiveness, 3D laparoscopic view was used to achieve
accurate wide ileal resection with nodal dissection and central vascular
ligation. Some authors would advise laparoscopy again in this case,
preferring open surgery to achieve a punctual identification of primary
lesions by manual palpation. Actually a safe surgery can be reached with
high sensitivity of pre-operative investigations, such as PET and
abdominal RMI, and through the help of periumbilical mini-laparotomy,
that allows exteriorization and manual palpation of intestinal loops, that
authors performed to verify correct localization of multiple lesions and
to remove the surgical specimen. Lymphadenectomy with central
vascular ligation, which is mandatory, can be performed very carefully
using 3D view.
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In author’s opinion, the non-occlusive thrombosis of the superior
mesenteric vein (SMV) was a complication due to the manipulation of
vessels during central vascular ligation, elevated intra-abdominal
pressure generated by the pneumoperitoneum and the presence of intra-
abdominal malignancy, which are predisposing factors of
portomesenteric venous thrombosis [22-24]. The construction of side-to-
side ileo-ileal anastomosis was intracorporeal because intracorporeal
anastomosis is regarded as superior to the extracorporeal one in terms of
recovery of peristalsis, analgesia requirements and length of hospital
stay [25-28]. In conclusion, the treatment of multifocal mid-gut NET
with metachronous nodal and hepatic metastasis should be multimodal
with a mini-invasive but radical target. Laparoscopy is a safe and
effective technique, which can achieve the same guarantees of open
surgery.

Data Availability
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