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Abstract
Background Small bowel lesions (SBL) are rare, representing diagnostic and management challenges. The purpose of this cross-
sectional study was to evaluate diagnostic modalities used and management practices of patients with SBL at an advanced
endoscopic referral center.
Methods We analyzed patients undergoing surgical management for SBL from 2005 to 2015 at a single tertiary care center.
Patients were stratified into gastrointestinal bleed/anemia (GIBA) or obstruction/pain (OP).
Results One hundred and twelve patients underwent surgery after presenting with either GIBA (n = 67) or OP (n = 45). The mean
age of our study population was 61.8 years and 45%were women. Patients with GIBAwere more likely to have chronic or acute-
on-chronic symptoms (100% vs 67%) and more often referred from outside hospitals (82 vs. 44%) (p < 0.01). The most common
preoperative imaging modalities were video capsule endoscopy (VCE) (96%) for GIBA and computer tomography CT (78%) for
OP. Findings on VCE and CTwere most frequently concordant with operative findings in GIBA (67%) and OP (54%) patients,
respectively. Intraoperatively, visual inspection or palpation of the bowel successfully identified lesions in 71% of patients. When
performed in GIBA (n = 26), intraoperative enteroscopy (IE) confirmed or identified lesions in 69% of patients. Almost all (90%)
GIBA patients underwent small bowel resections; most were laparoscopic-assisted (93%). Among patients with OP, 58% had a
small bowel resection and the majority (81%) were laparoscopic-assisted. Surgical exploration failed to identify lesions in 10% of
GIBA patients and 24% of OP patients. Among patients who underwent resections, 20% of GIBA patients had recurrent
symptoms compared with 13% of OP patients.
Conclusion Management and identification of SBL is governed by presenting symptomatology. Optimal management includes
VCE and IE for GIBA and CT scans for OP patients. Comprehensive evaluation may require referral to specialized centers.
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Introduction

The mid/distal small bowel has been referred to as the
Bdark continent^ or Bblack box^ of the gastrointestinal
tract due to its length, complex anatomy, and inaccessibil-
ity to endoscopists.1,2 Clinical symptoms of lesions located
in the jejunum and ileum are often vague and non-specific,
including intermittent abdominal pain, obstruction, iron
deficiency anemia, and occult gastrointestinal bleeding,
resulting in delayed diagnosis.3–6 The small intestine is
the most common source of obscure gastrointestinal
bleeds, a majority of which are from angiodysplasias and
less commonly tumors.1,7 Malignant small bowel tumors
are more common and more often symptomatic in compar-
ison to benign tumors.3 In one study, upwards of two thirds
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of malignant neoplasms of the small bowel presented with
abdominal pain.8

Recent advances in technology have begun to shed light on
diagnosing lesions in the jejunum and ileum. Capsule endos-
copy has been shown to be more sensitive in diagnosing small
bowel lesions compared to standard imaging approaches.9–12

Single, double-balloon, and spiral enteroscopy offer both di-
agnostic and therapeutic potential. These modalities are diag-
nostically comparable to VCE, but are more invasive 1. Intra-
operative enteroscopy (IE) is usually a last resort for obscure
lesions that are not amenable to less-invasive interventions.1,13

Mid/distal small bowel lesions can be managed in a variety
of ways. Initially, bleeding lesions can be managed through
endoscopic interventions including electrocoagulation, sclero-
therapy, and hemoclip placement.14,15 When these modalities
fail, surgical intervention remains the treatment of choice for
definitive therapy.8,14,15 There is limited literature on surgical
intervention for small bowel lesions of the jejunum and ileum,
due in part to their relative rarity. Presentations are starkly
different between patients with gastrointestinal bleeds/
anemia (GIBA) and those with obstruction and pain (OP),
prompting this study to explore whether diagnostic workup
and therapy reflect these differences as well. The objectives of
this observational study were to examine the presentation,
diagnostic workup, and outcomes of patients undergoing sur-
gical intervention for jejunal/ileal lesions further stratified on
the basis of their presenting symptomatology. We hypothesize
that investigation and management of small bowel lesions
among these groups of patients will differ.

Materials and Methods

Patient Population

A retrospective chart analysis was performed on adult patients
(≥ 18 years of age) who underwent open or laparoscopic ab-
dominal surgery for suspected small bowel lesions in the je-
junum or ileum at a single tertiary care center in Central
Massachusetts from July, 2005, to September, 2015.
Inclusion criteria consisted of pre-operative diagnosis of either
a gastrointestinal bleed, small bowel obstructive symptom-
atology not related to adhesions, small bowel mass/tumor,
intussusception, small bowel diverticulum, small bowel ulcer,
or small bowel perforation. Cases of duodenal ulcers/perfora-
tions, duodenal diverticulum, inflammatory bowel disease,
and obstructive symptomatology due to adhesions from prior
surgery were excluded.

Data Collection

Medical charts were reviewed for patient demographic char-
acteristics, co-morbidities, pre-operative imaging/workup,

endoscopic interventions, surgical interventions, hospital
course, and disposition. Study data were collected and man-
aged using REDCap (Research Electronic Data Capture) elec-
tronic data capture tools hosted at the University of
Massachusetts Medical School. REDCap is a secure, web-
based application designed to support data capture for re-
search studies, providing (1) an intuitive interface for validat-
ed data entry, (2) audit trails for tracking data manipulation
and export procedures, (3) automated export procedures for
seamless data downloads to common statistical packages, and
(4) procedures for importing data from external sources.16

Endoscopic Approach

Deep enteroscopy (DE) is a generic term for techniques in-
cluding spiral enteroscopy double balloon enteroscopy (DBE)
and single balloon enteroscopy. The spirus technique is used
anterograde and the balloonmethods may be used anterograde
or retrograde. They all allow visualization and therapeutic
intervention much deeper into the small bowel than was pre-
viously possible. Video capsule endoscopy (VCE) was per-
formed using a Given Imaging PillCam [SB2™ or SB3™:
Yokneam, Israel] that was usually swallowed and allowed to
transit through the gastrointestinal tract. Images were
reviewed by gastroenterologists with expertise in VCE. VCE
and DE are complimentary techniques; VCE is used first as it
is non-invasive. Intraoperative enteroscopy (IE) is the utiliza-
tion of either a gastroscope or enteroscope endoscope to eval-
uate the entire length of the small bowel. IE can be performed
by inserting an enteroscope in a transoral or transanal ap-
proach and surgically running the bowel over the scope to
evaluate the entire small bowel. An alternative approach is
making a surgical enterotomy in the small bowel, and then
passing a sterile endoscope into the lumen and examining
the small bowel retrograde and anterograde.

Surgical Approach

Laparoscopic explorations are defined as diagnostic laparosco-
py, where the entire small bowel was Brun^ laparoscopically.
Laparoscopic-assisted procedures are defined as either explora-
tions or resections performed laparoscopically and then a mini
laparotomy was made for further investigation, intraoperative
enteroscopy, and/or resection. Laparoscopic converted to open
procedures were those that initially started as a laparoscopic
approach and then a full exploratory laparotomy incision was
made for further exploration with manual palpation.

Data Analysis

Based on the patient’s presenting symptomatology, patients
were classified into two distinct subgroups: those with gastro-
intestinal bleed/anemia (GIBA), and those with obstruction/
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pain (OP), because of the marked differences in presentation
and work up. Statistical analysis was performed using Stata
Statistical Software: Release 13 (College Station, TX).
Comparisons between patients with GIBA vs. OP were per-
formed using Chi-Square analysis and Fisher’s Exact test or
Student’s t test for discrete and continuous variables, respec-
tively. Institutional Review Board approval was obtained for
this study.

Results

Patient Characteristics

The mean age of the study population was approximately
62 years, 55% were men, and more than three-quarters were
Caucasian and over half had public insurance. Among all
patients, 60% (n = 67) presented with GIBA. The average
body mass index (BMI) was significantly greater in the
GIBA group. Patient presentations between groups differed
significantly. All GIBA presented with either chronic or
acute-on-chronic symptoms compared with two-thirds of pa-
tients with OP. Significantly more GIBA patients were re-
ferred from an outside institution (Table 1).

Diagnostic Workup

Pa t i en t s who pre sen t ed wi th GIBA unde rwen t
esophagogastroduodenoscopy (EGD), colonoscopy (COL),
and deep enteroscopy (DE) at least twice as often compared
to those who presented with OP (p < 0.01) (Table 2). Almost
all GIBA patients had VCE (96%) compared with 40% of
patients with OP (p < 0.01). Of those who had capsule endos-
copy, two-thirds of the GIBA patients had a positive finding
that was associated with intraoperative findings. Patients who
presented with OP had a CTof the abdomen and pelvis almost
three times as often as patients in the GIBA group (p < 0.01).
OP patients were more likely to have a positive CT finding
that correlated with operative findings compared to GIBA
patients.

Surgical Approach, Intraoperative Findings,
and Pathology

Small bowel resection (SBR) was the most common surgical
procedure, performed as laparoscopic assisted (LASBR) in
over three-quarters of patients (Table 3). SBR was performed
1.5 times as often in the GIBA group compared with the OP
group (p < 0.01). Of all study patients, eighteen (16%) had an
exploration without a resection because no lesion could be
found. Intraoperatively, visual inspection combined with pal-
pation of the bowel most often identified lesions (71%) with
no between group differences (Table 4). Lesions were most
frequently identified isolated to the ileum (45%), followed by
the jejunum (34%). Six patients in the GIBA group had mul-
tifocal lesions in both the ileum and jejunum. Intraoperative
enteroscopy (IE) was performed four times as frequently in
the GIBA group (p < 0.01) (Table 3). Of all patients who
underwent IE (n = 30), IE was performed by either exterioriz-
ing the small bowel (77%), through an oral or anal approach
(20%), or a combination of both approaches (3%). Over two-
thirds of IE successfully confirmed or identified a suspected
lesion intraoperatively in the GIBA group (69%) compared
with none in the OP group (p < 0.01) (Table 3). In six GIBA
patients who underwent IE during exploration, no lesion was
identified and no resection was carried out.

Overall, there was a wide variety of pathology found after
surgical exploration (Fig. 1). Almost one-third of all lesions
identified were malignant (30%), with 41% of these being
carcinoid tumors. The most common pathology identified
was angioectasia (24%) in the GIBA group compared to
Meckel’s diverticulum (20%) in the OP group. Ten of the
GIBA patients had no pathology (15%) due to either no
SBR having been carried out (n = 7) or no abnormal pathology
having been found in the SBR specimen (n = 3) (Fig. 1).
Whereas, pathology was found in all OP patients except those
who underwent exploration without resection (24%) (Fig. 1).

Table 1 Patient characteristics according to clinical presentation

Bleed/Anemia
(n = 67)

Obstruction/Pain
(n = 45)

p value

Age (mean, years) 62.1 (15) 61.3 (19) 0.81

Male 41 (61) 21 (47) 0.13

Race 0.46

Caucasian 51 (76) 35 (78)

Insurance 0.47

Public 34 (51) 23 (51)

Co-morbidities

Body Mass Index 30 (+/−8.1) 24.9 (+/−4.0) <0.01

Diabetes 12 (18) 8 (18) 0.99

Hyperlipidemia 23 (34) 14 (31) 0.68

Hypertension 34 (51) 20 (44) 0.51

Presentation < 0.01

Acute 0 15 (33) <0.01

Chronic 45 (67) 22 (49) 0.05

Acute on Chronic 22 (33) 8 (18) 0.08

Symptoms

GI Bleed 45 (67) 0 (0)

Anemia 22 (33) 0 (0)

Obstruction 0 (0) 11 (24)

Pain 0 (0) 34 (76)

Values are N (%) or mean (standard deviation) unless otherwise specified
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Hospital Course and Post-Discharge Follow-Up

Overall, the median length of stay was 5.5 days (range 4–9.5).
There were no significant differences in terms of 30-day
readmissions, return to the operating room, ICU readmission,
wound infections, and 30-day mortality between the GIBA and

OP groups (Table 5). Among all patients, six required a return to
the operating room. The majority (n = 4) were for planned ab-
dominal washout and closure in patients who presented acutely
with a contaminated abdomen (n = 4). One required re-
exploration with a second small bowel resection due to ischemia,
and one had a re-exploration but was found to have an ileus.

Table 3 Operative details
according to clinical presentation Bleed/Anemia

(n = 67)

Obstruction/Pain

(n = 45)

p value

Surgery Time(Min) 156 (+/− 62) 132 (+/− 53) 0.04

Type of Surgery

SBR 60 (90) a(20) 26 (58) < 0.01

LASBR 52 (87) 18(69) 0.06

LCO SBR 4 (6.7) 2 (7.7) 0.86

Open 4 (6.7) 6 (23) 0.03

Exploration 7 (10) a(6) 11 (24) a(4) 0.05

Laparoscopic 1 (14) 7 (64)b 0.04

LA 6 (86) 4 (36) 0.04

Ileocecectomy 0 (0) 6 (13) < 0.01

Otherc 0 (0) 2 (4.4) 0.08

Intraoperative Enteroscopy 26 (40) 4 (8.9) < 0.01

Confirmed/ suspected lesion intraoperatively 17 (65) 0 (0) < 0.01

Only Modality to Identify Lesion 1 (3.8) 0 (0)

Values are N (%) or mean (standard deviation) unless otherwise specified

SBR small bowel resection, LA laparoscopic assisted, LCO laparoscopic converted to open
a (n) = Intraoperative Enteroscopy during exploration
b Includes three Lysis of Adhesions
c Other = 1 appendectomy/ 1 diverticulectomy

Table 2 Endoscopy and imaging findings according to clinical presentation

Endoscopy and Imaging Frequency Positive Findinga

Endoscopy Bleed/Anemia Obstruction/Pain p value Bleed/Anemia Obstruction/Pain p value

Capsule 64 (96) 18 (40) < 0.01 43 (67) 7 (39) < 0.01

Colonoscopy 58 (87) 19 (42) < 0.01 3 (5.2) 1 (5.3) 0.65

EGD 58 (87) 14 (31) < 0.01 0 (0) 0 (0) 1.00

Deep Enteroscopy 49 (73) 9 (20) < 0.01 21 (43) 2 (22) 0.01

Radiology

CT 18 (27) 35 (78) < 0.01 5 (28) 19 (54) < 0.01

CTE 21 (31) 11 (24) 0.52 10 (48) 3 (27) 0.24

X Ray 4 (6.0) 10 (22) 0.02 0 (0) 0 (0) 1.00

Tagged RBC Scan 8 (12) 0 (0) < 0.01 1 (13) 0 (0) 1.00

Angiography 7 (11) 0 (0) 0.04 3 (27) 0 (0) 0.27

MRE 2 (3.0) 3 (6.7) 0.39 1 (50) 1 (33) 1.00

None 29 (43) 1 (2.2) <0.01 – – –

Values are N (%) or mean (standard deviation) unless otherwise specified

Values are not mutually exclusive
a Positive finding that correlated to operative findings
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Median follow-up for the GIBA group was 9 (1–47)
months compared with 20 (3–66) months in the OP group.
Of all study patients, 8% were lost to follow-up with no
between-group differences noted. Over half of the remaining
patients (57%) were asymptomatic. Recurrent symptoms sim-
ilar to initial presentation were reported, in 21%, with the
remaining patients reporting new symptoms not associated
with their initial presentation (Table 5).

Among all patients in the GIBA group not lost to follow-up
who underwent surgical resection (n = 54) or exploration
without resection (n = 7), 13 had recurrent symptoms due to
angioectasias (n = 10) or extra-small bowel bleed (n = 3). Of
those 10 patients who had experienced recurrent symptoms of

GIBA from an angioectasia, seven initially had a SBR with
angioectasia confirmed, one patient had a SBR with lipoma
found, one had no pathology found on their resection speci-
men, and one had a negative exploration, likely due to a pe-
dunculated polyp that had undergone spontaneous avulsion.
Of GIBAwho had small bowel resections and were not lost to
follow-up, 20% (11/54) had recurrent symptoms that were
similar to their initial complaint.

In the OP group, nine patients had recurrent symptoms. Of
those with recurrent obstructive symptoms (n = 3), two had
ischemic small bowel resected on their initial operation and
one had an exploration without resection. Among those with
recurrent abdominal pain (n = 6), four had an exploration

Table 4 Intraoperative lesion
identification according to
presentation

Bleed/Anemia

(n = 67)

Obstruction/Pain

(n = 45)

p value

Lesion Identified

Upon Entry of the Abdomen 5 (7.5) 5 (11) 0.50

Running the Bowel Only 7 (10) 8 (18) 0.26

Palpation Only 4 (6.0) 1 (2.2) 0.35

Running/Palpation 30 (45) 20 (44) 0.97

IE Only 1 (1.5) 0 (0) 0.41

Ink Marking Only 4 (6.0) 0 (0) 0.10

Ink Confirmed with IE 9(13) 0 (0) 0.01

Not Identified 7 (10) 11 (24)a 0.05

Location of Lesion

Jejunum Only 25 (37) 13 (29) 0.36

Ileum Only 29 (43) 21 (47) 0.72

Both 6 (9.0) 0 (0) 0.04

Not Identified 7 (10) 11 (24)a 0.05

Values are N (%) or mean (standard deviation) unless otherwise specified
a Includes three cases of lysis of adhesions
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Fig. 1 Surgical pathology
according to clinical presentation.
This is a graphical representation
of pathology based on clinical
presentation. Gastrointestinal
bleed and anemia (GIBA) are
represented in black. Obstruction
and pain are represented in gray.
Values are not mutually exclusive
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without resection and two had a SBR, with a jejunal divertic-
ulum with ulceration in one and a Meckel’s diverticulum and
ulceration in the other. Of OP patients that had a small bowel
resection and were not lost to follow-up, 13% (4/31) had re-
currence of presenting symptoms.

Discussion

The present study represents one of the largest descriptive
studies of patients who underwent surgery for a SBL. The
distinct presentations of patients with SBL can provide guid-
ance as to the diagnostic workup and operative management.
Therefore, we propose an algorithm for effectively managing
patients with presumed SBL based on their presenting symp-
toms of either GIBA or OP (Fig. 2).

Pre-Operative Workup of Patients with Small Bowel
Lesions

Radiologic Approach

Patients referred for workup for a small bowel lesion present-
ing with symptoms of GIBA and OP often required repeat
investigations for identification of the lesion and appropriate
operative planning. The most common radiological investiga-
tions overall were CTand CTE, which is similar with previous
studies.1,17,18 Among OP patients, CT scan had the highest
diagnostic yield of any diagnostic modality (Table 2).
Results from previous literature have demonstrated that CT
scans have a higher sensitivity in detecting small bowel ob-
struction compared to other radiologic studies.19 Therefore, in
patients with SBL presenting with symptoms of OP, CTof the
abdomen and pelvis should be considered early during diag-
nostic workup.

Capsule and Deep Enteroscopic Approach

Capsule endoscopy was the most commonly performed study
in all GIBA patients (96%) and had the highest diagnostic
yield of any study performed (67%); however, it was not as
useful in patients with OP symptomatology (Table 2). Capsule
endoscopy has been demonstrated as being superior in diag-
nosing Crohn’s disease compared with other modalities.20 In
addition, more recent literature shows that capsule endoscopy
has a higher diagnostic yield compared to other advanced
endoscopic modalities for obscure small bowel gastrointesti-
nal bleeds and has been suggested to be implemented sooner
in diagnostic algorithms.1,15

In previous literature, capsule endoscopy has been
shown to have complications such as retention.21,22 In
fact, retention of capsules has a rate as high as 21% in
patients with obstructive symptoms.22 Although the risk
of retained capsule is quite high, it can be turned into an
advantage in the surgical setting. The retained capsule is
highly likely to be able to show the nature of the cause of
retention and may in fact be retained at a site where there
is no serosal evidence of any pathology.

The overall diagnostic yield of DE was 40% among all
patients in this study and it had a higher utility among
GIBA patients (Table 2). Previous studies have shown
varying diagnostic yields of this imaging modality ranging
from 22–80%.1,23–26 A number of prior studies have
commented on the utility of advanced endoscopic modali-
ties in small bowel tumor identification, but not on its util-
ity in patients with obstructive symptomatology,27–29 sim-
ilar to our findings.

Given the discrepancy in diagnostic yield between DE
and VCE, in patients presenting with GIBA, a capsule
study alone may be sufficient in identifying a suspected
lesion without the need for other investigations prior to
operative intervention. In fact, at our institution, we have
initiated a protocol where GIBA patients receive a VCE in
the emergency room, which may allow for earlier diagno-
sis and intervention.

Operative Intervention and Intraoperative Diagnostic
Approach in Patients with Small Bowel Lesions

Small bowel resection was the most common procedure per-
formed overall and operative intervention was more varied in
OP patients (Table 3). Regardless, the utility of intraoperative
visual inspection and manual palpation offered similar diag-
nostic yield in both GIBA and OP patients, identifying lesions
approximately 70% of the time (Table 4). On the other hand,
further intra-operative approaches to lesion identification and
management differed in patients who presented with GIBA
from those who presented with OP.

Table 5 Hospital course and follow-up according to presentation

Bleed/Anemia
(n = 67)

Obstruction/Pain
(n = 45)

p value

Hospital LOS
(median, IQR, days)

6 (4–12) 5 (3–8) –

ICU Readmission 4 (6.0) 1 (2.2) 0.65

Return to OR 3 (4.5) 3 (6.7) 0.68

Wound Infection 1 (1.5) 1 (2.2) 1.00

30-day Readmission 12 (18) 3 (6.7) 0.10

30 day Mortality 0 (0) 1 (2.2)

Length of follow-up
(median, IQR, months)

9 (1–47) 20 (3–66) –

Follow- Up Symptoms n = 61 n = 42

Recurrent Symptoms 13 (21) 9 (21) 0.99

Asymptomatic 35 (57) 24 (57) 0.91

Values are N (%) or mean (standard deviation) unless otherwise specified
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Intra-Operative Enteroscopy

Due to its invasive nature, IE has been referred to as the gold
standard and last resort for detecting obscure gastrointestinal
bleeds.13 It can allow for complete exploration of the small
bowel, with identification of lesions in many patients.30,31 In
fact, IE has a diagnostic yield as high as 80%.31 In GIBA
patients, in our series, almost half underwent IE in an attempt
to identify/confirm the lesion and it was most frequently per-
formed (80%) through a planned enterotomy. This diagnostic
modality was helpful in confirming suspected palpable lesions
or those found and marked with ink from previous
enteroscopy. When no lesion was found, IE was useful in
confirming the absence of any lesion and thereby prevented
any unnecessary intestinal resection. In patients with GIBA,
IE accompanied by manual/laparoscopic palpation can be an
effective additional approach to identify appropriate candi-
dates for intestinal resection, but may not have utility in iden-
tifying lesions in OP patients.

Pathology and Recurrent Symptoms in Patients
with Small Bowel Lesions

The most common pathology among GIBA patients was ar-
teriovenous malformation (angioectasia) similar to previous
reports7

,11 while Meckel’s/jejunal diverticulosis and carcinoid
tumors made up almost half of the pathology seen in the OP
group (Fig. 1).

Among all patients, approximately one-fifth had recurrent
symptoms after surgical resection (Table 5). Among GIBA
patients with recurrent symptoms, seven had angioectasias
found in the resected specimen and two returned with GIBA
symptoms from newly diagnosed angioectasias. These most
likely represent either missed lesions, multifocal lesions or the
development of new lesions, which are commonly associated
with angioectasias.32

Surgical intervention provides alleviation of presenting
symptoms in patients with GIBA and OP. Because of the high
recurrence of GIBA symptoms in patients with angioectasia
after SBR, these lesions should be managed with medical or
endoscopic approaches along with ongoing follow-up, sur-
veillance, and a multidisciplinary collaboration with GI
medicine.

Study Strengths and Limitations

This study offers insights into the diagnosis and surgical
management of small bowel lesions, which are rare.
Although it is a retrospective cohort from a single tertiary
care center, it is one of the largest compilations of small
bowel lesions in the current literature. We stratified small
bowel lesions by their presenting symptoms (GIBA and
OP). Because these small bowel lesions present different-
ly, we also found that they differ in their diagnostic work-
up. In addition, this study demonstrates that laparoscopic-
assisted small bowel resection offers an effective treat-
ment modality for patients with small bowel lesions.
This study does have several limitations that must be kept
in mind in interpreting the present study findings, how-
ever. These include a relatively small sample size, retro-
spective design, and some patient loss to follow-up. The
small study size might not be large enough to detect all
the differences between study groups. Lastly, we had a
relatively high incidence of no pathology found. This is
in part due to the nature of small bowel lesions being
notoriously difficult to detect. In addition, certain lesions
such as angioectasias can be difficult to localize intraop-
eratively compared to masses that can be palpated. This
could be an additional explanation for the high incidence
of negative pathology.

Fig. 2 Approach for the
management of presumed small
bowel lesions workup and
treatment for patients with
suspected SBL should be
determined by their presenting
symptoms of either
gastrointestinal bleeding/anemia
(GIBA) or obstruction/pain (OP)
symptoms. Deep enteroscopy
(DE) includes spiral enteroscopy,
single-balloon enteroscopy
(SBE), and double-balloon en-
doscopy (DBE). Computed to-
mography (CT), computed to-
mography enterography (CTE),
intraoperative enteroscopy (IE)
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Conclusions

Small bowel lesions are rare and differ in presentation and
management. Groups can be divided based on patient’s pre-
senting symptomatology into GIBA and OP. The surgical
workup of GIBA patients should include VCE and IE for
diagnosis and lesion confirmation, respectively. Capsule stud-
ies are an appropriate first line intervention in these patients
and further deep enteroscopic techniques can aid in lesion
identification if capsule is otherwise negative or there is a need
for procedural intervention at the time of diagnostic endosco-
py. Angioectasias often prove difficult to manage operatively
with higher rates of recurrence of GIBA. If angioectasia are
diagnosed, medical or endoscopic management of these le-
sions may be the preferred approach.

In patients who present with OP, CT of the abdomen and
pelvis is the single best diagnostic modality. Regardless of
presentation, surgical intervention provides alleviation of
symptoms in patients with GIBA and OP; however, GIBA
patients might be more amenable to minimally invasive oper-
ative approaches.
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