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Introduction

The Small Bowel (SB) is the most common site of
neuroendocrine tumors (NETSs) of the Gl tractt. While
most studies of SBNETSs report the most common
location as the ileum?, the exact locations of these
tumors have not been well defined. Another important
Issue relating to SBNETSs is the incidence of
multifocality. Various studies have reported that from
13 to 45% of patients with SBNETs present with
multiple small bowel tumors3. Finally, the total length
of the small bowel must be taken into account along
with the location of the tumor and presence of
multifocality when determining the extent of resection
for SBNETSs. Previous studies have reported the mean
length of the small bowel from 459 to 564 cm?.

The objective of this study was to review a surgical
database of patients undergoing primary operations
for SBNETs to determine tumor location, the incidence
of multifocality, the length of resected bowel, and the
total small bowel length to better understand the
anatomical considerations in the management of
these patients.

Methods

A surgical NET database was reviewed and patients
undergoing primary resection of SBNETs were
identified. Exclusion criteria included duodenal tumors,
prior bowel resections, or insufficient operative
documentation. All patients underwent resection by a
single surgeon and the distance to the ligament of
Treitz (LT), the ileocecal valve (ICV), total bowel
length, and length of resected specimen were all
measured at the time of surgery. The small bowel was
divided into 3 domains: proximal (P, within 100 cm of
LT), distal (D, within 100 cm of the ICV) and middle
(M, greater than 100 cm from both the LT and ICV).
Patients with multifocal tumors in both middle and
distal domains were classified as middle-distal (MD).
Survival and other clinicopathologic characteristics
were compared across groups.

Acknowledgements

This project was supported by funding through T32 Grant: T32CA148062 and
SPORE Grant: P50CA174521.

SUPPORTED BY THE IOWA NEUROENDOCRINE TUMOR SPORE

Table 1: Patient and Tumor Characteristics

Sex
Male
Female

Mean Age at Surgery (yrs)
Multifocal Tumors

Mean Tumor Size (cm)

Grade
G1
G2
G3
Not Specified

T Stage
T1
T2
T3
T4

Positive Lymph Nodes
Distant Metastases

Location
Proximal
Middle
Distal
Middle-Distal
NA

65 (63%)
39 (37%)

63.9
61/104 (59%)

2.03

49 (47%)
39 (38%)
1 (1%)
15 (14%)

3 (3%)
15 (14%)
50 (48%)
36 (35%)

97/102 (95%)

84/104 (81%)

1(1%)
25 (28%)
36 (41%)
26 (30%)
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Results

Table 2: Location of Tumors and Focality

Distal Middle Proximal

(<100 cm from ICV) (>100cm from LT and ICV) (<100cm from LT)

All Tumors
(n=88)
Unifocal
(n=36)
Multifocal
(n=52)

62/88 (71%)* 51/88 (58%)* 1/88 (1%)
28/36 (78%) 7/36 (19%) 1/36 (3%)

34/52 (65%)* 44/52 (85%)* 0/52 (0%)

* 26 patients had tumors spanning in both distal and middle domains

Table 3:Comparison of Middle only versus Distal only group

Distal (n=36) Middle (n=25) p-value

Unifocal 28/36 (78%) 7/25 (28%) <0.01
Tumor size (cm) 2.3 1.5 <0.01
Grade - - 0.53
G1 20 (56%) 10 (40%)
G2 14 (39%) 10 (40%)
G3 0 (0%) 0 (0%)
Not Specified 2 (5%) 5 (20%)
T stage - -
T1 1 (3%) 1 (4%)
T2 3 (8%) 5 (20%)
T3 17 (47%) 10 (40%)
T4 15 (42%) 9 (36%)
Positive Nodes 91% 96%
Distant Mets 75% 92%
Preop CGA (mean) 2609 1970
Preop Serotonin (mean) 1025 1225
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Average small bowel length (LT to ICV) was 513 cm

Figure 1: Locations of Unifocal and Multifocal SBNETSs: Unifocal tumors are shown in
rectangle, multifocal tumors are shown above with number to the left indicating the number
of tumors and the length of the line indicating the span.
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Table 4: Survival Analysis for Distal vs. Middle Tumors
Distal (n=36) Middle (n=25)
Mean Follow-up (yrs) 2.06 1.90

Median PFS (yrs)
All

Unifocal
Multifocal*

Median OS (yrs)
All 6.61
Unifocal 6.61
Multifocal* 4.67

* Excludes MD group patients; NR = not reached

Discussion

This study represents the first quantitative description of
SBNET location in relation to the LT and ICV. The majority of
SBNETs are multifocal and the most common location is within
100 cm of the ICV. The preponderance of distal tumors in this
cohort is consistent with previous descriptions of SBNET
location, while the incidence of multifocality was higher (59%)
than previous studies have reported®. The propensity for tumor
formation in the distal ileum may relate to different
environmental or anatomical factors specific to this location.
While the exact mechanism for the distal predilection remains
to be discovered, several possible explanations exist, including
a hypothetical increased density of enterochromaffin cells in
the terminal ileum, different hormone levels (e.g. GLP-159), or
bile salt resorption. Overall, tumor location did not have a
significant impact on PFS or OS.

Conclusions

The majority of SBNETs are multifocal and occur in the distal
lleum. This distal predilection of SBNETs is not well
understood, and further studies clarifying the predisposing
environmental and anatomical factors in the distal ileum are
warranted. Distal tumors were larger and more likely to be
unifocal than middle tumors, but there was no significant
difference in PFS or OS between distal and middle tumors.
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